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July 10, 2020
SGS #19366

Attn: Christine Catalini, P.E.
Wright-Pierce

600 Federal Street, Suite 2151
Andover, MA 01810

Reference:  Geotechnical Report, Proposed Water Treatment Building
Shabokin Well Site, Sheridan Road, Devens, MA

Dear Christine;

We have completed our geotechnical investigation for the proposed water treatment plant
building on Sheridan Road in Devens, Massachusetts. Our scope of services included performing
a total of 4 borings and 5 probes at the Shabokin Well Site. This report summarizes our findings
and geotechnical recommendations for the proposed water treatment building.

Our scope of services did not include an environmental site assessment or further investigation
for the presence or absence of hazardous or toxic material on, below, or around the site. Any
statements in this report, or on the soil boring logs, regarding odors or unusual and suspicious
conditions observed are for informational purposes and are not intended to constitute an
environmental assessment.

1.0 Project and Site Description

We understand that a new 100 foot by 50 foot building will be constructed at a vacant site off
Sheridan Road in Devens, Massachusetts. The building will have a full basement containing 2
clear wells, a water processing holding tank, and 2 recycle water tanks. The new proposed
building is anticipated to be one story with a full basement. The proposed finished first floor
will be at an elevation of 250.5 feet. The finished basement slab on grade is proposed to be at
an elevation of 239.25 feet. Grades within the proposed building range from approximately 245
feet to 247 feet. Based on this the basement floor will be 6 to 8 feet below the existing ground
surface.

The proposed foundation consists of a monolithic basement slab and conventional spread
footings at entryways and first floor slab on grade locations.
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Approximately 390 feet of raw water main and 390 feet of finished water main will be
constructed between the existing well site and the new WTP.

A stormwater treatment area will be constructed adjacent to Patton Road and north of the
proposed building. We understand that the basins will be used as infiltration systems. The
based of the basins will be at elevation 241, approximately 4 feet below the existing ground
surface.

2.0 Subsurface Exploration and Laboratory Testing
2.1 Soil

Summit Geoengineering Services (SGS) explored the subsurface conditions at 9 locations on the
Shabokin Well Site with the drilling of 4 test borings and 5 test probes. The borings and probes
were completed on May 20", 2020 by New England Boring Contractors using a Mobil B57 Drill
Rig under the supervision of SGS. They are labelled B1-S through B9-S.

Borings were advanced to depths ranging from 22 feet to 41 feet (elevations 204 feet to 223
feet, respectively) below the existing ground. During the borings, split spoon sampling was
conducted in general accordance with ASTM D1586 at a minimum of 5 foot intervals.

Probes were advanced to a depth of 10 feet below existing ground surface. No refusal was
encountered during drilling.

The boring and probe locations were located and marked prior to drilling by Wright-Pierce. The
location of the borings are shown on the Boring Location Plan in Appendix A. Boring logs are
included in Appendix B.

2.1 Laboratory Testing

A sample taken at the B4-S location at a depth of 5 to 7 feet was tested for grain size analysis in
accordance with ASTM D6913. A report of the test results is included in Appendix C.

3.0 Subsurface Conditions

The subsurface conditions presented herein are based on the findings from the test borings and
probes performed by SGS on May 20, 2020.

3.1 Soil

The soil at the site consisted of coarse deposit, which was encountered in all of our boring and
probe locations. The coarse deposit varies from a brown medium to fine sand with trace silt, to
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a brown medium to coarse sand with little gravel and trace silt. The Standard Penetration Test
N (SPT-N) values ranged from 4 to 31 blows per foot (bpf) with an average of 18 bpf. The soil
was dry and its density was observed to be compact to dense. This soil classifies visually as SP-
SW in accordance to the Unified Soil Classification System (USCS). The grain size analysis on the
sample tested at a depth of 5 feet at the B4-S location indicates a composition of 24% gravel,
69% sand, and 7% silt.

3.2 Bedrock
Bedrock or refusal was not encountered at any of the boring locations. Borings were advanced
to a max depth of 41 ft (elevation 204 feet).

3.3 Groundwater

Groundwater was observed at all 4 boring locations in the boreholes after completion. Water
Level readings were taken in three existing monitoring wells. The table below summarizes the
groundwater depths and approximated elevations encountered in our explorations.

Approximate Groundwater Levels
Boring/Well Depth (ft) Elevation (ft)

B-1 11 235

B-2 10 235

B-3 9 236

B-4 10 236
MW (northwest of building) 9.6 234.9
MW-9D (west of building) 8.8 235.7
MW-9C (south of building) 10.0 237.0

4.0 Geotechnical Recommendations
4.1 Allowable Bearing Pressure

Based on the results of the test borings, we anticipate that the bottom of footings for the
proposed building will be constructed on the coarse deposit. Assuming that the
recommendations provided below are followed, the footings can be proportioned using a
maximum allowable bearing pressure of 5,000 pounds per square foot (psf). We recommend a
subgrade modulus of 200 pounds per cubic inch (pci) be used for the lower level slab design.
Total settlement is expected to be less than 1/2” and differential settlement is expected to
remain within tolerable limits. The allowable bearing pressure and subgrade modulus above are
based on the following conditions:
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Soil exposed at the bottom of the basement excavations is proof-rolled by making a
minimum of 4 passes with a walk-behind plate compactor or with a vibratory roller if
access is possible.

If soft, wet, or otherwise unsuitable soils are encountered at the bottom of the
excavation, they are removed and replaced with %" crushed stone prior to proof-rolling.
If a significant amount of soft/wet/unsuitable soils are encountered, SGS should be
notified.

Footings are not constructed on frozen or wet and soft soil. These materials are
removed and replaced with % inch crushed stone.

The base slab for the structure is constructed on a minimum of 8 inches of %” crushed
stone meeting the following gradation requirements:

Crushed Stone (CS)
Sieve Size Percent Finer
linch 100
% inch 90 to 100
% inch 10to 50
3/8 inch 0to 20
No. 4 Oto5

Reference: MassDOT Specification M2.01.4

In order to keep excavations dry, we recommend that surface water be diverted from
excavations by the use of trenches or berms.

4.2 Frost Protection

The design air freezing index for the Devens, Mass. area is approximately 900 degree F days (10
year, 90% probability). Based on this, exterior footings should be placed at a minimum depth of
4 feet in order to provide adequate frost protection. We recommend that all foundations
exposed to freezing temperatures be backfilled with Structural Fill (SF). SF shall consist of a
free-draining, granular soil meeting the following gradation requirements:

Structural Fill (SF)

Sieve Size Percent Finer
% inch 50 to 85
No. 4 40to 75
No. 50 81to 28

No. 200 Oto7

Reference: MassDOT Specification M1.03.0; Gravel Borrow Type a with modified fines
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The maximum particle size shall be limited to 6 inches. SF should be compacted to 90% of
ASTM D1557 unless beneath paved areas where the compaction should be increased to 95%.

4.3 Slab-on Grade

We recommend that the lower level slab be constructed on a minimum of 8 inches of 34”
crushed stone. The crushed stone can be placed directly on the proof-rolled subgrade soil with
a subgrade modulus of 200 pci (See Section 4.1). We recommend that the first-floor slabs on
grade (entryway, lavatory, etc.) be constructed on a minimum of 12 inches of SF or %” crushed
stone. The %” crushed stone should meet the same gradation requirements outlined in section
4.1. Refer to Section 4.2 for the gradation requirements for SF. SF has a maximum particle size
of 4 inches. SF should be compacted to 95% of ASTM D1557.

4.4 Groundwater Control

Groundwater was encountered below the proposed foundation elevations. Underdrains are not
strictly necessary. Generally to account for local and regional changes in groundwater level and
for basements, we recommend that perimeter underdrains be installed adjacent to the
basement foundation. Underdrains should consist of 4” or 6” perforated PVC pipes surrounded
by a minimum of 6 inches of % inch crushed stone. The crushed stone should be wrapped in
geotextile fabric such as Mirafi 140 N or equivalent to prevent clogging from migration of the
fine soil particles in the foundation backfill soils. Underdrains should be outlet to a free
draining location. Where exposed to the ground surface, the end of the pipes should be
screened or otherwise protected from entry and nesting of wildlife, which could cause clogging.

If grades do not allow for an at grade outlet, the exterior underdrain could be directed to a
sump installed in the basement slab.

4.5 Seismic Design

The soil at this site can be classified as Site Class D in accordance with ASCE 7-10 and 7-16. The
following seismic design coefficients should be used:

SUBGRADE SITE SEISMIC DESIGN COEFFICIENTS - Site Class D

Seismic Coefficient ASCE 7-16 ASCE 7-10
Short period spectral response (Ss) 0.313 0.209
1 second spectral response (S;) 0.071 0.071
Maximum short period spectral response (Sws) 0.485 0.335
Maximum 1 second spectral response (Sm1) 0.171 0.170
Design short period spectral response (Sps) 0.323 0.223
Design 1 second spectral response (Sp1) 0.114 0.113
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There are no soils subject to liquefaction in the event of a seismic disturbance present at the
site.

4.6 Retaining Walls

The lower level foundation wall of the building will be a cast-in-place concrete retaining wall
required to support an earth loading. Cast in place retaining wall footings should be constructed
at a minimum depth of 4 feet below the exterior finished grade for frost protection. The
maximum retaining wall footing contact pressure should be limited to an allowable bearing
pressure of 5000 psf, outlined in Section 4.1 of this report.

If the wall is not free to rotate at the top and is drained at its base, we recommend that the
foundation wall designed using an at-rest equivalent fluid pressure of 60 psf per foot of wall
height. If an underdrain is not used, an at-rest equivalent fluid pressure of 95 psf per foot of
wall height should be used to design the wall. Additional loads from potential surcharges, such
as construction equipment, sloping backfill, or vehicles, can be added to the at rest pressure as
a uniformly distributed load of 150 psf.

We recommend that walls free to rotate at the top and drained at their base be designed using
an active equivalent fluid pressure of 40 psf per foot of wall height. If an underdrain is not used,
an active equivalent fluid pressure of 85 psf per foot of wall height should be used to design the
wall. Additional loads from potential surcharges, such as construction equipment, sloping
backfill, or vehicles, can be added to the active pressure as a uniformly distributed load of 100
psf.

The passive pressure in front of the wall can be taken as 360 psf per foot of embedment depth.
A value of 0.55 should be used for the friction coefficient for footings and at the base of the
wall for the coarse deposit.

We recommend that all retaining walls be backfilled with SF (refer to Section 4.2 for gradation
requirements).

Heavy compaction equipment should not be used within 5 feet of the retaining wall, unless the
wall is designed to account for a construction surcharge. If the wall is not designed to
accommodate such a surcharge, we recommend that walk behind compaction equipment be
used within 5 feet of the wall and the maximum lift thickness be reduced to 6 to 8 inches.

We recommend that underdrains be installed at the base of the walls to prevent the buildup of
hydrostatic pressures (refer to Section 4.4).
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4.7 Stormwater Ponds

A stormwater treatment area will be constructed adjacent to Patton Road and north of the
proposed building. We understand that the basins will be used as infiltration systems. The
based of the basins will be at elevation 241, approximately 4 feet below the existing ground
surface.

The seasonal groundwater level and bedrock are well below the base of the stormwater
detention areas and do not need to be considered in the designs. Based on the grain size
analysis of the sample taken at a depth of 5 feet (elevation 287 feet) at the B4-S location, a
saturated hydraulic conductivity of 20 inches per hour can be assumed for the soil beneath the
stormwater basins.

4.8 Utility Lines

Based on the results of the test borings, we anticipate that the utility lines will be constructed
on the coarse deposit. No groundwater or bedrock was encountered in the probes, drilled to a
depth of 10 feet. Waterlines can be constructed directly on the proof rolled native soil (see
Section 4.1).

5.0 Construction Considerations

No significant earthwork challenges are anticipated at this site.
Open cuts at the site should have maximum permissible slopes of 1.5H to 1.0V.

Based on the results of the grain size analysis, we anticipate that the existing course deposit soil
at the site will meet the requirements for SF. The native soil can also be used as subgrade
material beneath the subbase soil in paved areas and in areas outside the building footprint.

6.0 Closure

Our recommendations are based on professional judgment and generally accepted principles of
geotechnical engineering and project information provided by others. Some changes in
subsurface conditions from those presented in this report may occur. Should these conditions
differ materially from those described in this report, SGS should be notified so that we can re-
evaluate our recommendations.
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Some differences in subsurface materials from those presented in this report can be
anticipated. Should conditions be encountered which differ materially from those discussed, we
should be notified so that we can re-evaluate our recommendations.

We recommend that a qualified geotechnical consultant be retained to monitor and test soil
materials used during construction and confirm that soil conditions and construction methods
are consistent with this report.

We have appreciated providing geotechnical engineering services for this phase of the project.
If there are any questions, or we may be of further assistance, please do not hesitate to call.

Sincerely,
Summit Geoengineering Services, Inc.

AL 77 /P,

William M. Peterlein, P.E.
President & Principal Geotechnical Engineer
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APPENDIX A
BORING LOCATION PLAN
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APPENDIX B
BORING LOG
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EXPLORATION REPORT COVER SHEET

The exploration report has been prepared by the geotechnical engineer from both field and laboratory
data. Differences between field logs and exploration reports may exist.

It is common practice in the soil and foundation engineering profession that field logs and laboratory data
sheets not be included in engineering reports, because they do no represent the engineer’ s final opinion as
to appropriate descriptions for conditions encountered in the exploration and testing work. The field logs
will be retained in our office for review. Results of laboratory tests are generally shown on the borings
logs or are described in the text of the report as appropriate.

Drilling and Sampling Symbols:

SS = Split Spoon

ST = Shelby Tube—2" OD, disturbed
UT = Shelby Tube— 3" OD, undisturbed
HSA = Hollow Stem Auger

CS = Casing — size as noted

Sv =Vane Shear

PP = Pocket Penetrometer

RX = Rock Core — size as noted

Hyd = Hydraulic advance of probes

WOH = Weight of Hammer

WOR = Weight of Rod

GS = Grain Size Data

Pl = Plagticity Index

LL =Liquid Limit

w = Natural Water Content

USCS = unified Soil Classification System

Water Level Measurements:

Water levelsindicated on the boring logs are the levels measured in the boring at the timesindicated. In
pervious soils, the indicated elevations are considered reliable groundwater levels. Inimpervious soils,
the accurate determination of groundwater elevations may not be possible, even after several days of
observations; additional evidence of groundwater elevations via observation or monitoring wells must be
sought.

Gradation Description and Terminology:

Boulders: Over 8inches Trace: Lessthan 5%
Cobbles: 8 inchesto 3 inches Little: 5% to 15%
Gravel: 3inchesto No.4 sieve Some: 15% to 25%
Sand: No.4 to No. 200 sieve Silty, Sandy, etc.: Greater than 25%
Silt: No. 200 sieve to 0.005 mm

Clay: less than 0.005 mm

Density of Granular Soils and Consistency of Cohesive Soils:

CONSISTENCY OF COHESIVE SOILS DENSITY OF GRANULAR SOILS
SPT N-value blows/ft Consistency SPT N-value blows/ft Relative Density
Oto2 Very Soft 0to3 Very Loose
3to4 Soft 4t09 Loose
5t08 Firm 10t0 29 Compact
9to 16 Stiff 30to 49 Dense
171032 Very Stiff 50 to 80 Very Dense
>32 Hard




SOIL BORING LOG Boring #: B1-S
M M Project: Shobokin Well Site Building Project #: 19366
Location: Sheridan Road Sheet: lof1l
GEOENGINEERING SERVICES City, State: Devens, MA Chkd by:
JDrilling Co: New England Boring Contractors Boring Elevation: 246 ft +/-
Ioriller: B. Saunders Reference: Topographic Plan Provided by Wright-Pierce
Summit Staff:  B. Peterlein, P.E. Date started: 5/20/2020 Date Completed: 5/20/2020
DRILLING METHOD SAMPLER ESTIMATED GROUND WATER DEPTH
Vehicle: Tracked Length: 24" SS Date Depth Elevation Reference
JModel: Mobil B57 Diameter:  2"0OD/1.5"ID 5/20/2020 111t 235 ft +/- Observation of Samples
IMethod: 4-1/4" H.S.A. Hammer: 140 Ib
[Hammer Style: Auto Method: ASTM D1586
IDepth SAMPLE Geological/ Geological
(ft.) No. | Pen/Rec (in) | Depth (ft) | blows/6" | Elev DESCRIPTION Test Data Stratum
S-1 24/12 0-2 2
1 8 Dark Brown SAND & GRAVEL, trace Silt, dry, compact
18 SP-SW COARSE DEPOSIT
2 25
3
4
5
S-2 24/12 5-7 13 Brown SAND & GRAVEL, dry, dense, SP-SW
6 16
15
7 14
8
9
10
S-3 24/16 10 - 12 12 Brown SAND, little Gravel & Silt, wet, compact, SP
11 11 Y~ Ground Water
8
12 7
13
14
15
S-4 24/14 15-17 4 Brown SAND, little Gravel, trace Silt, wet, compact
16 12 SP-SW
13
17 13
18
19
20
S-5 24/12 20 - 22 15 Brown SAND, trace Gravel & Silt, wet, compact, SP
21 11
11
22 10 224
End of Boring at 22 ft, No Refusal
23
24
25
26
27
Granular Soils Cohesive Soils % Composition [NOTES: PP = Pocket Penetrometer, MC = Moisture Content Soil Moisture Condition
Blows/ft. Density Blows/ft. Consistency ASTM D2487 LL = Liquid Limit, PI = Plastic Index Dry: S =0%
0-4 V. Loosg <2 V. soft Bedrock Joints Humid: S =1 to 25%
5-10 Loose 2-4 Soft < 5% Trace Shallow = 0 to 35 degrees Damp: S = 26 to 50%
11-30  Compact 5-8 Firm 5-15% Little Dipping = 35 to 55 degrees Moist: S = 51 to 75%
31-50 Dense 9-15 Stiff 15-30% Some |Steep = 55 to 90 degrees Wet: S =76 to 99%
>50 V. Densg 16-30 V. Stiff > 30% With Saturated: S = 100%
>30 Hard Boulders = diameter > 12 inches, Cobbles = diameter < 12 inches and > 3 inches
Gravel = < 3 inch and > No 4, Sand = < No 4 and >No 200, Silt/Clay = < No 200




SOIL BORING LOG Boring #: B2 -S
M M Project: Shobokin Well Site Building Project #: 19366
Location: Sheridan Road Sheet: lof1l
CGEOENGINEERING SERVICES City, State: Devens, MA Chkd by:
JDrilling Co: New England Boring Contractors Boring Elevation: 245 ft +/-
Ioriller: B. Saunders Reference: Topographic Plan Provided by Wright-Pierce
Summit Staff:  B. Peterlein, P.E. Date started: 5/20/2020 Date Completed: 5/20/2020
DRILLING METHOD SAMPLER ESTIMATED GROUND WATER DEPTH
Vehicle: Tracked Length: 24" SS Date Depth Elevation Reference
JModel: Mobil B57 Diameter:  2"0OD/1.5"ID 5/20/2020 10 ft 235 ft +/- Observation of Samples
IMethod: 4" Casing w/ wash  [Hammer: 140 Ib
[Hammer Style: Auto Method: ASTM D1586
IDepth SAMPLE Geological/ Geological
(ft.) No. | Pen/Rec (in) | Depth (ft) | blows/6" | Elev DESCRIPTION Test Data Stratum
S-1 24/8 0-2 3
1 7 Brown Gravelly SAND, trace to little Silt, dry,
13 compact, SP-SW COARSE DEPOSIT
2 11
3
4
S-2 24/16 4-6 7 Brown Gravelly SAND, trace silt, moist,
5 12 compact, SP-SW
12
6 12
7
8
9
S-3 24/18 9-11 17 Brown SAND, little Silt, trace Gravel, wet,
10 13 compact, SM
11
11 8
12
13
14
S-4 24/12 14 - 16 5 Brown Gravelly SAND, little Silt, wet, compact, SP-SW
15 6
9
16 10
17
18
19
S-5 24/12 19-21 5 Brown medium to coarse SAND, trace Silt, wet,
20 6 compact, SP
6
21 7
22
23
24
S-6 24/12 24 - 26 5 Brown medium to coarse SAND, trace Silt, wet,
25 6 compact, SP
7
26 7
27
Granular Soils Cohesive Soils % Composition [NOTES: PP = Pocket Penetrometer, MC = Moisture Content Soil Moisture Condition
Blows/ft. Density Blows/ft. Consistency ASTM D2487 LL = Liquid Limit, PI = Plastic Index Dry: S =0%
0-4 V. Loosg <2 V. soft Bedrock Joints Humid: S =1 to 25%
5-10 Loose 2-4 Soft < 5% Trace Shallow = 0 to 35 degrees Damp: S = 26 to 50%
11-30  Compact 5-8 Firm 5-15% Little Dipping = 35 to 55 degrees Moist: S = 51 to 75%
31-50 Dense 9-15 Stiff 15-30% Some |Steep = 55 to 90 degrees Wet: S =76 to 99%
>50 V. Densg 16-30 V. Stiff > 30% With Saturated: S = 100%
>30 Hard Boulders = diameter > 12 inches, Cobbles = diameter < 12 inches and > 3 inches
Gravel = < 3 inch and > No 4, Sand = < No 4 and >No 200, Silt/Clay = < No 200
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SOIL BORING LOG Boring #: B2 -S

Project: Shobokin Well Site Building Project #: 19366

Location: Sheridan Road Sheet: lof1l

City, State: Devens, MA Chkd by:

JDrilling Co:

New England Boring Contractors

Boring Elevation: 245 ft +/-

Ioriller:

B. Saunders

Reference: Topographic Plan Provided by Wright-Pierce

Summit Staff:

B. Peterlein, P.E.

Date started: 5/20/2020 Date Completed: 5/20/2020

DRILLING METHOD

SAMPLER

ESTIMATED GROUND WATER DEPTH

Vehicle: Tracked

Length:

24" SS

Date Depth Elevation Reference

JModel:

Mobil B57

Diameter:

2"0D/1.5"1D

5/20/2020 10 ft 235 ft +/- Observation of Samples

IMethod: 4" Casing w/ wash

Hammer:

140 Ib

[Hammer Style: Auto

Method:

ASTM D1586

|Depth

(ft) | No.

Pen/Rec (in)

Depth (ft)

blows/6" | Elev

SAMPLE
DESCRIPTION

Geological/
Test Data

Geological
Stratum

28

29

24/12

29 -31

30

31

[ee] K{e] Keo] Kop)

32

33

34

S-8

24/16

34 - 36

35

[(e] ko] N]| Kop]

36

37

38

39

S-9

24/18

39 -41

40

41

11 204

Brown Gravelly SAND, trace Silt, wet, compact, SP-SW COARSE DEPOSIT

Brown medium to coarse SAND, little Gravel, trace
Silt, wet, compact, SP

Brown medium to coarse SAND, little Gravel,
trace Silt, wet, compact, SP

42

43

a4

45

46

a7

48

49

50

51

52

53

54

End of Boring at 41 ft, No Refusal

Granular Soils

Cohesive Soils

% Composition

Blows/ft. Density

Blows/ft.

Consistency

ASTM D2487

0-4 V. Loosg
5-10
11-30
31-50
>50

Loose
Compact
Dense
V. Densg

<2 V. soft

2-4
5-8
9-15
16-30
>30

V. Stiff

< 5% Trace
5-15% Little
15-30% Some
> 30% With

NOTES: PP = Pocket Penetrometer, MC = Moisture Content Soil Moisture Condition

LL = Liquid Limit, PI = Plastic Index Dry: S =0%

Humid: S =1 to 25%
Damp: S = 26 to 50%
Moist: S = 51 to 75%
Wet: S =76 to 99%

Saturated: S = 100%

Bedrock Joints

Shallow = 0 to 35 degrees
Dipping = 35 to 55 degrees
Steep = 55 to 90 degrees

Boulders = diameter > 12 inches, Cobbles = diameter < 12 inches and > 3 inches
Gravel = < 3 inch and > No 4, Sand = < No 4 and >No 200, Silt/Clay = < No 200




SOIL BORING LOG Boring #: B3-S
M M Project: Shobokin Well Site Building Project #: 19366
Location: Sheridan Road Sheet: lofl
GEOENGINEERING SERVICES City, State: Devens, MA Chkd by:
Drilling Co: New England Boring Contractors Boring Elevation: 245 ft +/-
Driller: B. Saunders Reference: Topographic Plan Provided by Wright-Pierce
Summit Staff: B. Peterlein, P.E. Date started: 5/20/2020 Date Completed: 5/20/2020
DRILLING METHOD SAMPLER ESTIMATED GROUND WATER DEPTH
Vehicle: Tracked Length: 24" SS Date Depth Elevation Reference
|Model: . Mobil B57 Diameter:  2"0D/1.5"ID 5/20/2020 9 ft 236 ft +/- Measured in Borehole
|Method:  4-1/4" H.S.A. Hammer: 140 Ib
Hammer Style: Auto Method: ASTM D1586
Depth SAMPLE Geological/ Geological
(ft.) No. | Pen/Rec (in) | Depth (ft) | blows/6" | Elev DESCRIPTION Test Data Stratum
S-1 24/16 0-2 2
1 5 Brown Gravelly SAND, trace Silt, dry, compact COARSE DEPOSIT
8 SP-SW
2 8
3
4
5
S-2 24/8 5-7 3 Brown Gravelly SAND, trace to little silt, dry,
6 2 loose to compact, SP-SW
2
7 1
8
9 ¥ Ground Water
10
S-3 24/16 10 - 12 1 Brown medium to coarse SAND, little Gravel, wet,
11 7 compact, SP
7
12 11
13
14
15
S-4 24/14 15-16 6 Brown SAND, trace Gravel & Silt, wet, compact, SP
16 15
17
18
19
20
S-5 24/8 20 - 22 12 Brown medium to coarse SAND, trace Gravel, wet,
21 12 compact, SP
22 223
End of Boring at 22 ft, No Refusal
23
24
25
26
27
Granular Soils Cohesive Soils % Composition |NOTES: PP = Pocket Penetrometer, MC = Moisture Content Soil Moisture Condition
Blows/ft. Density Blows/ft. Consistency ASTM D2487 LL = Liquid Limit, PI = Plastic Index Dry: S=0%
0-4 V. Loose <2 V. soft Bedrock Joints Humid: S =1 to 25%
5-10 Loose 2-4 Soft < 5% Trace Shallow = 0 to 35 degrees Damp: S = 26 to 50%
11-30 Compact] 5-8 Firm 5-15% Little Dipping = 35 to 55 degrees Moist: S = 51 to 75%
31-50 Dense 9-15 Stiff 15-30% Some  |Steep = 55 to 90 degrees Wet: S =76 to 99%
>50 V. Densq 16-30 V. Stiff > 30% With Saturated: S = 100%
>30 Hard Boulders = diameter > 12 inches, Cobbles = diameter < 12 inches and > 3 inches
Gravel = < 3 inch and > No 4, Sand = < No 4 and >No 200, Silt/Clay = < No 200




SOIL BORING LOG Boring #: B4 -S
M M Project: Shobokin Well Site Building Project #: 19366
Location: Sheridan Road Sheet: lofl
GEOENGINEERING SERVICES City, State: Devens, MA Chkd by:
Drilling Co: New England Boring Contractors Boring Elevation: 246 ft +/-
Driller: B. Saunders Reference: Topographic Plan Provided by Wright-Pierce
Summit Staff: B. Peterlein, P.E. Date started: 5/20/2020 Date Completed: 5/20/2020
DRILLING METHOD SAMPLER ESTIMATED GROUND WATER DEPTH
Vehicle: Tracked Length: 24" SS Date Depth Elevation Reference
|Model: . Mobil B57 Diameter:  2"0D/1.5"ID 5/20/2020 10 ft 236 ft +/- Measured in Borehole
|Method:  4-1/4" H.S.A. Hammer: 140 Ib
Hammer Style: Auto Method: ASTM D1586
Depth SAMPLE Geological/ Geological
(ft.) No. | Pen/Rec (in) | Depth (ft) | blows/6" | Elev DESCRIPTION Test Data Stratum
S-1 24/18 0-2 1
1 3 Brown SAND, trace Grave & Silt, dry, compact, SP COARSE DEPOSIT
8
2 10
3
4
5
S-2 24/12 5-7 5 Brown Gravelly SAND, dry, loose, SP-SW
6 5
4
7 4
8
9
¥ Ground Water
10
S-3 24/12 10 - 12 3 Dark Brown SAND, little Gravel, trace Silt, wet,
11 5 compact, SP
5
12 2
13
14
15
S-4 24/14 15-17 2 Brown medium to fine SAND, trace Silt, wet, compact, SP
16 4
=
17 13
18
19
20
S-5 24/18 20 - 22 10 Brown medium to fine SAND, trace Silt, wet,
21 15 compact, SP
13
22 18 224
End of Boring at 22 ft, No Refusal
23
24
25
26
27
Granular Soils Cohesive Soils % Composition |NOTES: PP = Pocket Penetrometer, MC = Moisture Content Soil Moisture Condition
Blows/ft. Density Blows/ft. Consistency ASTM D2487 LL = Liquid Limit, PI = Plastic Index Dry: S=0%
0-4 V. Loose <2 V. soft Bedrock Joints Humid: S =1 to 25%
5-10 Loose 2-4 Soft < 5% Trace Shallow = 0 to 35 degrees Damp: S = 26 to 50%
11-30 Compact] 5-8 Firm 5-15% Little Dipping = 35 to 55 degrees Moist: S = 51 to 75%
31-50 Dense 9-15 Stiff 15-30% Some  |Steep = 55 to 90 degrees Wet: S =76 to 99%
>50 V. Densq 16-30 V. Stiff > 30% With Saturated: S = 100%
>30 Hard Boulders = diameter > 12 inches, Cobbles = diameter < 12 inches and > 3 inches
Gravel = < 3 inch and > No 4, Sand = < No 4 and >No 200, Silt/Clay = < No 200




MM

GEOENGINEERING SERVICES

SOIL BORING LOG

Boring #:

B5-S

Project:

Shobokin Well Site Building Project #:

Location:

Sheridan Road Sheet:

City, State:

Devens, Massachusetts Chkd by:

19366
lofl

Drilling Co:

New England Boring Contractors

Boring Elevation:

245 ft +/-

Driller:

B. Saunders

Reference:

Topographic Plan Provided by Wright-Pierce

Summit Staff:

B. Peterlein, P.E.

Date started:

5/20/2020 Date Completed: 5/20/2020

DRILLING METHOD

SAMPLER

ESTIMATED GROUND WATER DEPTH

Vehicle: Tracked

Length: 24" SS

Date

Depth Elevation

Reference

IModel:

.Mobil B57

Diameter: 2"0D/1.5"ID

5/20/2020

None Observed

|Method: Solid Stem Auger

Hammer: 140 Ib

Hammer Style: Auto

Method: ASTM D1586

Depth

(ft) | No.

Pen/Rec (in) | Depth (ft) | blows/6" | Elev

SAMPLE
DESCRIPTION

Geological/
Test Data

Geological
Stratum

PROBE

10

v 235

Brown Gravelly SAND, tace to little Silt

COARSE DEPOSIT

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

End of Probe at 10 ft

Granular Soils

Cohesive Soils % Composition

Blows/ft. Density

Blows/ft. Consistency ASTM D2487

0-4 V. Loose]
5-10 Loose
11-30 Compact
31-50 Dense
>50 V. Densq

<2 V. soft
2-4 Soft
5-8 Firm
9-15 Stiff
16-30 V. Stiff
>30 Hard

< 5% Trace
5-15% Little
15-30% Some
> 30% With

NOTES:

Bedrock Joints

PP = Pocket Penetrometer, MC = Moisture Content
LL = Liquid Limit, PI = Plastic Index

Shallow = 0 to 35 degrees
Dipping = 35 to 55 degrees
Steep = 55 to 90 degrees

Boulders = diameter > 12 inches, Cobbles = diameter < 12 inches and > 3 inches

Gravel = < 3 inch and > No 4, Sand = < No 4 and >No 200, Silt/Clay = < No 200

Soil Moisture Condition

Dry: S=0%
Humid: S =1 to 25%
Damp: S = 26 to 50%
Moist: S = 51 to 75%
Wet: S = 76 to 99%
Saturated: S = 100%




MM

GEOENGINEERING SERVICES

SOIL BORING LOG

Boring #:

B6-S

Project:

Shobokin Well Site Building Project #:

Location:

Sheridan Road Sheet:

City, State:

Devens, Massachusetts Chkd by:

19366
lofl

Drilling Co:

New England Boring Contractors

Boring Elevation:

246 ft +/-

Driller:

B. Saunders

Reference:

Topographic Plan Provided by Wright-Pierce

Summit Staff:

B. Peterlein, P.E.

Date started:

5/20/2020 Date Completed: 5/20/2020

DRILLING METHOD

SAMPLER

ESTIMATED GROUND WATER DEPTH

Vehicle: Tracked

Length: 24" SS

Date

Depth Elevation

Reference

IModel:

.Mobil B57

Diameter: 2"0D/1.5"ID

5/20/2020

None Observed

|Method: Solid Stem Auger

Hammer: 140 Ib

Hammer Style: Auto

Method: ASTM D1586

Depth

(ft) | No.

Pen/Rec (in) | Depth (ft) | blows/6" | Elev

SAMPLE
DESCRIPTION

Geological/
Test Data

Geological
Stratum

PROBE

10

236

Brown Gravelly SAND, tace to little Silt

COARSE DEPOSIT

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

End of Probe at 10 ft

Granular Soils

Cohesive Soils % Composition

Blows/ft. Density

Blows/ft. Consistency ASTM D2487

0-4 V. Loose]
5-10 Loose
11-30 Compact
31-50 Dense
>50 V. Densq

<2 V. soft
2-4 Soft
5-8 Firm
9-15 Stiff
16-30 V. Stiff
>30 Hard

< 5% Trace
5-15% Little
15-30% Some
> 30% With

NOTES:

Bedrock Joints

PP = Pocket Penetrometer, MC = Moisture Content
LL = Liquid Limit, PI = Plastic Index

Shallow = 0 to 35 degrees
Dipping = 35 to 55 degrees
Steep = 55 to 90 degrees

Boulders = diameter > 12 inches, Cobbles = diameter < 12 inches and > 3 inches

Gravel = < 3 inch and > No 4, Sand = < No 4 and >No 200, Silt/Clay = < No 200

Soil Moisture Condition

Dry: S=0%
Humid: S =1 to 25%
Damp: S = 26 to 50%
Moist: S = 51 to 75%
Wet: S = 76 to 99%
Saturated: S = 100%




MM

GEOENGINEERING SERVICES

SOIL BORING LOG

Boring #:

B7-S

Project:

Shobokin Well Site Building Project #:

Location:

Sheridan Road Sheet:

City, State:

Devens, Massachusetts Chkd by:

19366
lofl

Drilling Co:

New England Boring Contractors

Boring Elevation:

243 ft +/-

Driller:

B. Saunders

Reference:

Topographic Plan Provided by Wright-Pierce

Summit Staff:

B. Peterlein, P.E.

Date started:

5/20/2020 Date Completed: 5/20/2020

DRILLING METHOD

SAMPLER

ESTIMATED GROUND WATER DEPTH

Vehicle: Tracked

Length: 24" SS

Date

Depth Elevation

Reference

IModel:

.Mobil B57

Diameter: 2"0D/1.5"ID

5/20/2020

None Observed

|Method: Solid Stem Auger

Hammer: 140 Ib

Hammer Style: Auto

Method: ASTM D1586

Depth

(ft) | No.

Pen/Rec (in) | Depth (ft) | blows/6" | Elev

SAMPLE
DESCRIPTION

Geological/
Test Data

Geological
Stratum

PROBE

10

A 233

Brown Gravelly SAND, tace to little Silt

COARSE DEPOSIT

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

End of Probe at 10 ft

Granular Soils

Cohesive Soils % Composition

Blows/ft. Density

Blows/ft. Consistency ASTM D2487

0-4 V. Loose]
5-10 Loose
11-30 Compact
31-50 Dense
>50 V. Densq

<2 V. soft
2-4 Soft
5-8 Firm
9-15 Stiff
16-30 V. Stiff
>30 Hard

< 5% Trace
5-15% Little
15-30% Some
> 30% With

NOTES:

Bedrock Joints

PP = Pocket Penetrometer, MC = Moisture Content
LL = Liquid Limit, PI = Plastic Index

Shallow = 0 to 35 degrees
Dipping = 35 to 55 degrees
Steep = 55 to 90 degrees

Boulders = diameter > 12 inches, Cobbles = diameter < 12 inches and > 3 inches

Gravel = < 3 inch and > No 4, Sand = < No 4 and >No 200, Silt/Clay = < No 200

Soil Moisture Condition

Dry: S=0%
Humid: S =1 to 25%
Damp: S = 26 to 50%
Moist: S = 51 to 75%
Wet: S = 76 to 99%
Saturated: S = 100%




MM

GEOENGINEERING SERVICES

SOIL BORING LOG

Boring #:

B8-S

Project:

Shobokin Well Site Building Project #:

Location:

Sheridan Road Sheet:

City, State:

Devens, Massachusetts Chkd by:

19366
lofl

Drilling Co:

New England Boring Contractors

Boring Elevation:

245 ft +/-

Driller:

B. Saunders

Reference:

Topographic Plan Provided by Wright-Pierce

Summit Staff:

B. Peterlein, P.E.

Date started:

5/20/2020 Date Completed: 5/20/2020

DRILLING METHOD

SAMPLER

ESTIMATED GROUND WATER DEPTH

Vehicle: Tracked

Length: 24" SS

Date

Depth Elevation

Reference

IModel:

.Mobil B57

Diameter: 2"0D/1.5"ID

5/20/2020

None Observed

|Method: Solid Stem Auger

Hammer: 140 Ib

Hammer Style: Auto

Method: ASTM D1586

Depth

(ft) | No.

Pen/Rec (in) | Depth (ft) | blows/6" | Elev

SAMPLE
DESCRIPTION

Geological/
Test Data

Geological
Stratum

PROBE

10

235

Brown Gravelly SAND, tace to little Silt

COARSE DEPOSIT

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

End of Probe at 10 ft

Granular Soils

Cohesive Soils % Composition

Blows/ft. Density

Blows/ft. Consistency ASTM D2487

0-4 V. Loose]
5-10 Loose
11-30 Compact
31-50 Dense
>50 V. Densq

<2 V. soft
2-4 Soft
5-8 Firm
9-15 Stiff
16-30 V. Stiff
>30 Hard

< 5% Trace
5-15% Little
15-30% Some
> 30% With

NOTES:

Bedrock Joints

PP = Pocket Penetrometer, MC = Moisture Content
LL = Liquid Limit, PI = Plastic Index

Shallow = 0 to 35 degrees
Dipping = 35 to 55 degrees
Steep = 55 to 90 degrees

Boulders = diameter > 12 inches, Cobbles = diameter < 12 inches and > 3 inches

Gravel = < 3 inch and > No 4, Sand = < No 4 and >No 200, Silt/Clay = < No 200

Soil Moisture Condition

Dry: S=0%
Humid: S =1 to 25%
Damp: S = 26 to 50%
Moist: S = 51 to 75%
Wet: S = 76 to 99%
Saturated: S = 100%




MM

GEOENGINEERING SERVICES

SOIL BORING LOG

Boring #:

B9-S

Project:

Shobokin Well Site Building Project #:

Location:

Sheridan Road Sheet:

City, State:

Devens, Massachusetts Chkd by:

19366
lof1l

JDrilling Co:

New England Boring Contractors

Boring Elevation:

241 ft +/-

Ioriller:

B. Saunders

Reference:

Topographic Plan Provided by Wright-Pierce

Summit Staff:

B. Peterlein, P.E.

Date started:

5/20/2020 Date Completed: 5/20/2020

DRILLING METHOD

SAMPLER

ESTIMATED GROUND WATER DEPTH

Vehicle: Tracked

Length:

24" SS

Date

Depth Elevation

Reference

JModel:

Mobil B57

Diameter:  2"0D/1.5"ID

5/20/2020

None Observed

IMethod: Solid Stem Auger

Hammer: 140 Ib

[Hammer Style: Auto

Method: ASTM D1586

|Depth
(ft.)

No.

Pen/Rec (in)

Depth (ft) | blows/6"| Elev

SAMPLE
DESCRIPTION

Geological/
Test Data

Geological
Stratum

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

PROBE

A 231

Brown Gravelly SAND, tace to little Silt

COARSE DEPOSIT

End of Probe at 10 ft

Granular Soils

Cohesive Soils

% Composition

Blows/ft. Density

Blows/ft.

Consistency ASTM D2487

0-4
5-10
11-30
31-50
>50

V. Loose
Loose
Compact
Dense
V. Densg

<2
2-4
5-8
9-15
16-30
>30

V. soft
Soft < 5% Trace
Firm 5-15% Little
Stiff 15-30% Some

V. Stiff > 30% With
Hard

NOTES:
LL = Liquid Limit, PI = Plastic Index

Bedrock Joints

Shallow = 0 to 35 degrees

Dipping = 35 to 55 degrees

Steep = 55 to 90 degrees

PP = Pocket Penetrometer, MC = Moisture Content

Boulders = diameter > 12 inches, Cobbles = diameter < 12 inches and > 3 inches
Gravel = < 3 inch and > No 4, Sand = < No 4 and >No 200, Silt/Clay = < No 200

Soil Moisture Condition

Dry: S=0%
Humid: S =1 to 25%
Damp: S = 26 to 50%
Moist: S = 51 to 75%
Wet: S =76 to 99%
Saturated: S = 100%
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SOMMIT

GEOENGINEERING SERVICES

GRAIN SIZE ANALYSIS - ASTM D6913

PROJECT NAME: Shabokin Well Site PROJECT #: 19366
PROJECT LOCATION: Sheridan Rd, Devens, MA EXPLORATION #:  B4-S
CLIENT: Wright-Pierce SAMPLE #: S-2
TECHNICIAN: Erika Stewart, P.E. SAMPLE DEPTH: 5-7
SOIL DESCRIPTION: SAND, some Gravel, little Silt, SW-SM TEST DATE: 7/8/2020
TEST PROCEDURE
Sample Source: Split Spoon Sieve Stack: Composite Specimen Procedure: Moist
Test Method: Method A Separating Sieve(s): 3/8 Inch Dispersion Type: Tap Water
DATA
STANDARD SIEVE ALTERNATIVE SIEVE %
DESIGNATION (mm) DESIGNATION (in) T
75 (3in) 100
50 (2in) 100
375 (1-1/2 in) 100
25.0 (1in) 100
19.0 (3/4in) 86
12.7 (/2 in) 83
9.5 (3/8 in) 82
6.35 (1/4 in) 76
4.75 (No. 4) 73
2.00 (No. 10) 59
0.850 (No. 20) 40
0.425 (No. 40) 22
0.250 (No. 60) 14
0.150 (No. 100) 10
0.106 (No. 140) 9
0.075 (No. 200) 7
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REMARKS: Moisture Content = 4%

145 Lisbon Street (PO Box 7216) Lewiston, Maine (207) 576-3313
173 Pleasant Street, Rockland, Maine 04841, (207) 318-7761
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