STATE OF NEW HAMPSHIRE
INTER-DEPARTMENT COMMUNICATION

FROM Thomas F. Cleary DATE November 20, 2017
Soils Engineer AT Materials and Research
Geotechnical Section

SUBJECT Preliminary Design Phase Geotechnical Report (Bridge and Roadway)
US Route 4 over Bunker Creek, Br. No. 145/116
Durham 16236

TO Keith A. Cota
Project Manager

ATTENTION John D. Butler, Highway Design
Joseph C. Adams, Bridge Design

This report summarizes our preliminary design phase geotechnical evaluation for the proposed
roadway and bridge, and also includes the available project subsurface information. The
preliminary design phase evaluation is not intended for final design of the project, which is the
responsibility of the selected Design-Build Contractor. This report is subject to the limitations
contained in Appendix A.

Information used in the preparation of this report included the following:

e Plans for the existing roadway and bridge, dated 1933 (Project No. NRS-249)

e Preliminary Engineering Report by GM2 Associates, Inc., dated December 29, 2014

¢ Preliminary roadway plans, cross sections and profile prepared by the Preliminary Design
Section, dated November 16, 2016, October 25, 2016 and January 5, 2016, respectively

Engineering units used herein refer to the English system with stations and elevations in feet.
Stations refer to the 100 series Route 4 construction line, as indicated on the February 2017
preliminary plan submittal. For the purpose of this report, Route 4 is considered to have a west
to east bearing in an upstation direction. Project elevations are referenced to the 1929 National
Geodetic Vertical Datum (NGVD). The datum used on the 1933 plans appears to be the same
as the project datum, based on a comparison of the 1933 roadway elevations with the elevations
on the preliminary plans.

1. Site Conditions — The project site is located along Route 4 in Durham at the site of the
existing Route 4/Bunker Creek Bridge, approximately 14 miles east of the Route 4/Route 108
intersection. A project site location plan is provided as Figure 1. The roadway project limits
extend from Sta. 110 to Sta. 126+40, and the Bunker Creek Bridge is located at Sta. 117+75.

1.1 Roadway Site Conditions — Prior to the 1933 roadway construction (Project NRS-249), the
existing roadway through the site was approximately 15 feet wide. The 1933 project widened the
existing roadway both left and right to approximately 24 feet. The original roadway profile was
generally raised between 1 and 9 feet under the 1933 project, with a maximum grade increase
of 9 feet occurring in the vicinity of Sta. 115. The existing roadway width west of the bridge is
approximately 30 feet; east of the bridge, the roadway widens out to approximately 45 feet at the
east end of the project near Morgan Lane.
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The existing roadway gradient slopes downward at 1.4 percent between Sta. 110 and Sta. 118,
then slopes upward at 7.0 percent between Sta. 118 and 123, and is relatively level east of Sta.
1283. The roadway was constructed as a causeway across tidal wetlands between approximately
Sta. 113 and Sta. 118+25. Bedrock is exposed along the left and right in the vicinity of Sta.
118+25. Notes from the 1933 roadway plans indicate bedrock excavation was required for a left
side driveway constructed at Sta. 122, and for a culvert pipe at Sta. 124+30. Wooded areas and
private homes are located adjacent to the roadway, outside the limits of the tidal wetlands.
Overhead utility lines are located along the north side of the roadway.

1.2 Bridge Site Conditions — Prior to the 1933 bridge construction, the previous bridge at the
site was a 15 foot span with a 22 foot width between curbs. The outline of the previous bridge is
indicated on the plan sheet from the 1933 plans, provided as Figure 2A. The wingwalls for the
previous bridge were U-back and ranged in length between 40 and 55 feet. The wingwalls
extended beyond the limits of the current bridge and wingwalls. The 1933 plans indicate the
previous bridge abutments were removed down to El. -3.0.

The current bridge was constructed in 1933 with a clear span of 15 feet and a width of 24 feet
between the original concrete parapet walls. Design information for the current bridge from the
1933 plans is provided on Figures 2A and 2B. The bridge was subsequently widened to the
current 30 foot width, with steel bridge rail replacing the concrete parapet walls. The abutments
and wingwalls were constructed with reinforced concrete. The wingwalls are U-back, and range
in length between 17 and 22 feet. The bottom of footing grade for the abutments and wingwalls
is El. -7.1. The abutments and wingwalls are supported on three rows of closely space timber
piles. The front row piles for the abutments and wingwalls have a 1H:6V outward batter. The
estimated design length of the piles is 25 feet, based on the quantities in the 1933 plans. This
corresponds to a design pile tip at EI -31.

Bunker Creek discharges in a southerly direction into the Oyster River, which in turn discharges
into Little Bay. The Bunker Creek water levels are tidal. Based on information provided by GM2,
the mean high tide is El. 3.9, the mean low tide is El. -3.8 and the Q-100 storm surge is El 7.0.

2. Project Description — Details of the conceptual roadway and bridge design developed during
the preliminary design phase are summarized below. The conceptual design is not intended for
final design, since the selected Design-Build Contractor will be responsible for a final roadway
and bridge design that conforms to the project criteria in the design-build contract. Geotechnical
issues that contributed to the conceptual design are discussed in Sections 5 and 6. An
accelerated construction schedule with a full closure of Route 4 for a limited period is currently
proposed.

2.1 Roadway Conceptual Design Description — The project limits extend from Sta. 110 to Sta.
126+40. The proposed roadway would be widened to the north along the existing alignment. The
proposed roadway width is 34 feet, with two 12 foot travel lanes and 5 foot shoulders on each
side. Full width, full depth reconstruction is proposed with the base course section consisting of
12 inches of crushed stone (fine) over 12 inches of crushed stone (coarse) over 12 inches of
sand.

West of the bridge between Sta. 113+50 and the west abutment, the proposed centerline profile
will be increased up to four feet above the existing roadway grade; the proposed left side
widening within this segment ranges up to 8 feet in height above the grade along the toe of the
existing embankment slope. Side slopes are proposed at 1.5H:1V. East of the bridge, minor left
side fills and ditch cuts up to 6 feet in depth are proposed with standard side slopes.
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2.2 Bridge Conceptual Design — The bridge concept consists of a 76 foot clear span with
integral abutments supported on driven pipe piles at the west abutment, and drilled micropiles
socketed into bedrock at the east abutment. The approximate abutment locations are Sta.
117+36 for the west abutment and Sta. 118+12 for the east abutment. The bottom of abutment
grades have not been established. Section 6 includes the geotechnical evaluation used to
develop the 76 foot span concept. Other bridge concepts that were evaluated during the
preliminary design phase are provided in the Preliminary Engineering Report.

3. Subsurface Explorations — The available subsurface information is described below.

3.1 Subsurface Explorations for the Existing Bridge — Subsurface explorations conducted in
1933 for the existing bridge included 19 borings (Nos. 1 through 19). The test boring method
was not available. The exploration logs are provided on Figure 2A.

3.2 Preliminary Design Phase Explorations — Subsurface explorations conducted at the site by
NHDOT drill crews during the preliminary design phase included twenty test borings (B01
through B08, B101, B102, and B201 through B210). Test borings BO1 through B08, B101 and
B102 were drilled in 2014, and B201 through B210 were drilled in 2017. The locations and
elevations of the borings were determined in the field in reference to survey control points
established by the Survey Section. Field monitoring of the explorations and preparation of final
logs were provided by Douglas Rogers, Geologist, and Scott Myers, Soil Scientist.

Standard Penetration Tests (SPT) were conducted in the test borings according to AASHTO
T206 standards. The SPT consists of a 1-3/8 inch inside diameter sampler driven in 6 inch
increments, using a 140 pound hammer dropped 30 inches. The test boring logs are provided in
Appendix B, and the boring locations are indicated on Figure 3. The test boring data is
summarized in Table 1.

4. Subsurface Conditions — This section summarizes our general interpretation of subsurface
conditions at the site, based on the preliminary design phase test boring data.

4.1 Soil and Bedrock Conditions — Subsurface deposits at the site include the following
strata, proceeding downward from the ground surface. Any one or several units may be absent
or in a different sequence at specific locations in the field. The exploration logs should be
referenced for a more detailed description of subsurface conditions at their specific locations.
Density descriptions are based on uncorrected SPT blow counts.

e Miscellaneous Fill — This deposit represents materials placed during previous site
development work, which includes the existing roadway and bridge, and the pre-1933 bridge
outlined on the 1933 plans. The miscellaneous fill in the test borings was a variable mixture
of materials. The primary components generally consisted of coarse to fine sand and silt.
Lesser components included gravel, clay and intermixed organics. Pieces of wood, cobbles
and boulders were also encountered. The fill density ranged from very loose to very dense.

e Tidal Marine Deposit — This deposit represents materials deposited in a post-glacial
estuarine environment, and was generally described as a silt with lesser amounts of clay,
sand and organic materials, and as muck. Fragments of sea shells and wood were also
encountered within the deposit. The consistency was typically very soft to soft.

e Marine Deposit — This deposit represents materials deposited within the later stages of
glacial regression in an ocean environment. Descriptions included clayey silt; silty clay; silt
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with little clay; and fine sandy silt. The consistency ranged from stiff to very soft, with an
upper desiccated stiffer zone typically overlying a lower softer zone.

e Glacial Till - This deposit represents materials deposited by the advancing glacial ice directly
above the bedrock surface. The till was generally described as silt with varying lesser
amounts of coarse to fine sand and gravel. Cobbles and boulders can be expected within
this deposit, based upon the nature of the glacial till deposition. The density ranged from
medium dense to very dense.

e Bedrock — The predominant bedrock type encountered below the above described materials
at the site was Diorite. The individual boring logs should be referenced for information
regarding the hardness, fracturing, weathering, mineral composition and rock quality
designation (RQD) of the bedrock cores.

4.2 Groundwater Conditions — Groundwater levels encountered in the test borings are
described in sections 4.3 through 4.4. These readings may not represent stabilized levels, which
could take longer periods of time to reach equilibrium within the explorations. In general,
groundwater levels are subject to variations caused by changes in the tidal level within Bunker
Creek, temperature, precipitation, surface runoff and other factors.

4.3 Roadway — Subsurface conditions that relate to our roadway geotechnical evaluation are
summarized below.

4.3.1 Sta. 110 to 113+50 — Subsurface explorations were not conducted within this segment.
Existing miscellaneous fill is generally expected at the proposed subgrade, based on the
roadway centerline profile indicated on the 1933 plans.

4.3.2 Sta. 113+50 to West Abutment (North Side) — This segment includes the proposed left
side widening with a 4 foot high centerline grade raise and an 8 foot high widening fill, as
described in section 2.1. Test borings located along the north side within this segment included
B201 through B203, and B06. A subsurface profile with these borings is provided as Figure 4.
The general sequence of deposits consisted of miscellaneous fill overlying the tidal marine and
marine deposits over glacial till and bedrock.

The fill thickness ranged between 9.5 and 13 feet. The tidal marine deposit ranged in thickness
between 8 and 20.5 feet, and the underlying marine deposit ranged in thickness between 22.5
and 96 feet. The combined thickness of these two soft deposits ranged between 43 and 104
feet. The depth to the glacial till deposit relative to the roadway grade ranged between
approximately 56 and 113 feet. The glacial till thickness was 13.6 feet in the one boring that fully
penetrated the deposit.

The miscellaneous fill is generally expected at subgrade. Groundwater levels were not recorded
on the exploration logs, and will generally be dependent on the tidal level within Bunker Creek.

4.3.3 East Abutment to Sta. 117+50 to 126+40 — The proposed roadway work within this
segment is described in section 2.1. Applicable test borings include B07, B101, B102, and B204
through B209. Materials expected at subgrade include miscellaneous fill, the marine deposit,
glacial till and bedrock. Groundwater depths ranged between 0.9 and 14 feet. Groundwater is
generally expected close to or above subgrade within this segment due to the expected poor
draining soils at subgrade, and the downgradient groundwater flow from east to west.
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4.4 Bridge — Subsurface conditions that relate to our bridge geotechnical evaluation are
summarized below.

4.4.1 West Abutment — Applicable test borings include B01, B02, BO5 and B06. A subsurface
profile with these borings is provided as Figure 5. The general sequence of deposits consisted
of miscellaneous fill overlying the tidal marine deposit, the marine deposit, glacial till and
bedrock. The estimated bottom of footing grade for discussion purposes is El. 4 for the integral
abutment concept described in section 2.2.

The miscellaneous fill ranged in thickness between 13 and 18.5 feet. The underlying tidal marine
deposit surface ranged between El. -10.2 and El. -5.5, and the thickness ranged between 6.1
and 20.5 feet. The marine deposit surface ranged between El. -26.6 and El. -16.3, and the
thickness ranged between 20.7 and 24.1 feet. The glacial till surface ranged between El. -50.4
and El. -38.7, and the thickness ranged between 10.8 and 15.5 feet. The bedrock surface
generally slopes upward from west to east, and ranged between El. -65.1 and El. -49.5.

4.4.2 East Abutment — Applicable test borings include B03, B04, B07 and B08. A subsurface
profile with these borings is provided as Figure 6. The general sequence of deposits consisted
of miscellaneous fill overlying the tidal marine deposit, intermittent marine deposit, intermittent
glacial till and bedrock. The estimated bottom of footing grade for discussion purposes is El. 5
for the integral abutment concept described in section 2.2.

The miscellaneous fill ranged in thickness between 15.7 and 18.0 feet. The underlying tidal
marine deposit surface ranged between El. -8.8 and El. -5.6, and the thickness ranged between
4.7 and 9.4 feet. The marine deposit surface ranged between El. -18.2 and El. -12.6, and the
thickness ranged between 3.5 and 15.5 feet. The glacial till surface ranged between El. -26.1
and El. -13.7, and the thickness ranged between 0.5 and 3 feet. The bedrock surface continues
to slope upward from west to east, and ranged between El. -28.4 and El. -16.1.

5. Roadway Preliminary Design Evaluation — This section summarizes our preliminary design
phase geotechnical evaluation for the roadway portion of the project.

5.1 Sta. 113+50 to West Abutment — The preliminary roadway design for this segment is
summarized in section 2.1. The primary geotechnical issue is the time dependent settlement of
the pavement resulting from the centerline grade increase and embankment widening over the
soft ground conditions (i.e., tidal marine and marine deposits with a combined total thickness
ranging up to 104 feet), which is further complicated by the accelerated construction schedule.

Widening the roadway to the north side was recommended during the preliminary design phase
to provide more embankment width to construct the widening with a ground improvement
treatment, prior to the closure period. The one side widening eliminated having to implement
specialized treatments for the soft ground on both sides of the roadway, which would have
complicated the pre-closure traffic control and the ability to implement ground improvement
within a narrow width.

Some form of ground improvement is considered necessary along the north side to mitigate long
term pavement settlement and to provide embankment stability. One concept that was
considered during the preliminary design phase is discussed below. Other concepts and
treatments may also be viable. The final design of the ground improvement method would be
the responsibility of the Design Build Contractor.
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5.1.1 Left Side Widening — A conceptual ground improvement approach for the left side
widening that was discussed during preliminary design included installing aggregate piers within
the upper portion of the soft soil profile, combined with constructing the proposed widening fill
with a surcharge fill that extended above the proposed widened fill. This construction would
occur prior to the closure period, and would require a waiting period to allow dissipation of the
time dependent settlement. Reducing the width of the two way traffic (e.g., 26 feet) during this
phase would provide additional room for a left side bench for the aggregate pier equipment, and
for a surcharge fill behind the left side traffic barrier.

The Contractor may need to install a cofferdam along the left to provide sufficient room for
ground improvement work. It is recommended the design-build contract permit the use of
temporary, one-way alternating traffic during select daytime hours (e.g., 9 am to 3 pm) for any
cofferdam work along the left side, or to provide some offset from traffic during the ground
improvement installation work.

The aggregate piers would accelerate the consolidation settlement of the tidal marine and
marine deposits within the zone of the greatest fill pressure increase, and would improve global
stability of the embankment. Lightweight fill within the upper portion of the widened embankment
(described below for the centerline fill concept) would also contribute to mitigating the potential
long term settlement. If this concept is selected by the Design-Build Contractor, the depth of the
aggregate piers, the height of the surcharge fill and the length of the waiting period would be
designed by the Design-Build Contractor to meet the contract settlement criteria.

The Design-Build Contractor would need to provide a design for the surface treatment of the
1.5H:1V slopes proposed within this segment. The typical NHDOT design for the proposed
slopes would consist of at least 2 feet of Class B stone fill (Item 585.2) over a non-woven
geotextile (Item 593.411) with the stone fill toe keyed at least three feet below final grade along
the toe.

5.1.2 Centerline Fill — The approach described above for the left side widening would not be
applicable within the width of the existing roadway embankment, since the closure period would
not provide sufficient time to construct the treatment and allow for a waiting period.

A conceptual approach that was considered during preliminary design included using lightweight
fill (e.g., expanded shale-clay-slate, NHDOT ltem 209.61 for lightweight granular backfill with a
unit weight of approximately 65 pounds per cubic foot) for a portion of the grade raise fill, and
also to replace the existing embankment fill for some depth below the current roadway grade.
The excavation depth and lightweight fill thickness would need to be designed by the Design-
Build Contractor to maintain the bottom of the lightweight fill above the high tide level, and to
also balance the vertical earth pressure, so the net pressure at the top of the soft deposits is
less than or equal to the current vertical earth pressure.

This work would take place during the closure period. The lightweight fill would generally need to
extend full width across the embankment, including the widened section to provide a uniform
condition below the pavement section.

5.1.3 Settlement Criteria — The design-build contract should include specific settlement
performance criteria, so the Design-Build Contractor can design the ground improvement
treatment for the left side and centerline fills. Settlement criteria for the longitudinal and
transverse roadway settlement, and also for settlement directly adjacent to the
abutments/approach slabs should be provided. In the event the settlement criteria are exceeded,
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the design-build contract should require the Contractor to shim the roadway pavement as
necessary until the criteria are met.

5.2 East Abutment to Sta. 126+40 — The roadway recommendations provided below should
be included as part of the design-build contract design criteria.

5.2.1 Underdrains — Standard longitudinal underdrains are recommended along the left and
right sides between Sta. 119 and Sta. 126+40. A transverse underdrain is recommended at
approximately Sta. 119 to collect groundwater that flows down gradient within the base courses
from the east end. An aggregate underdrain is recommended for the transverse underdrain.

5.2.2 Extra Sand — Twelve inches of extra sand is recommended between Sta. 119 and Sta.
126+40, in addition to the 36 inch thick base course section described in section 2.1. The extra
sand is intended to replace frost susceptible subgrade materials, and to allow groundwater flow
out to the proposed underdrains below the structural section.

5.2.3 Additional Comments — Recommendations for muck excavation, roadway and minor
structure rock excavation, and estimated muck and rock lines are not provided, since this would
be the responsibility of the Design-Build Contractor, based on their interpretation of the available
subsurface information and any of their own supplemental subsurface explorations. The design
build contract should provide criteria for vibration monitoring relative to any rock excavation and
for any other construction related vibration sources. The minimum required pavement width for
two way traffic prior to closure should be included in the contract (as noted above, a reduced
pavement width would provide additional room for the pre-closure left side embankment
widening work).

6. Bridge Preliminary Design Evaluation — This section summarizes our preliminary design
phase geotechnical evaluation for the bridge portion of the project.

6.1 Bridge Span and Abutment Type Discussion — The bridge concept developed during
the preliminary design phase is described in section 2.2, and the other shorter span study
concepts are described in the Preliminary Engineering Report. The Design-Build Contractor is
responsible for designing the final bridge configuration, and could select a span that is different
than the option discussed below.

e A deep foundation that extends through the soft materials was considered necessary for
abutment support, regardless of span length or abutment type. An integral abutment was
recommended, since it could be supported with vertical piles and would require the least
number of piles.

e The 76 foot span was recommended to provide an approximate 10 foot clear distance
between the 1933 bridge abutments and wingwalls and the proposed integral abutments.
This offset would reduce the potential for a conflict between the proposed pile foundation
and the existing bridge timber pile foundation and also with the unknown pre-1933 bridge
substructure that was patrtially left in place. The avoidance of this conflict was the primary
consideration in selecting the longer span, since any delays related to advancing pile
foundations through the existing foundations could significantly compromise the closure
schedule.

e The 76 foot span does not preclude a conflict with obstruction type materials that may have
been buried as part of the two previous bridge projects, but it would facilitate removal of an
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obstruction since any excavation for removal would not have to work around the existing
bridge substructure.

e The longer span allows the use of stub abutments that could be constructed above the high
tide level. This avoids delays and complications related to excavation and dewatering for a
lower bottom of abutment footing grade (i.e., a shorter span would generally require a taller
abutment and lower footing to maintain the same channel width and minimum footing
embedment below final grade). The longer span also reduces the extent of the associated
roadway embankment ground improvement.

e A ground improvement method that uses grouted rigid columns was discussed with a ground
improvement specialty contractor for use below a spread footing foundation, and also within
the soft ground roadway segment between Sta. 113+50 and the west abutment. This
technique was recently used on the Route 4 Bridge over the Spaulding Turnpike (Project
11238-Q). Based on this discussion, the grouted rigid column was not considered practical
due to a limited height above the high tide level for a load transfer platform, a potential for
obstructions within the existing fill, and the length of time required for the construction
including installation and grout curing time.

6.2 West Abutment Foundation — The subsurface conditions are described in section 4.4.1
for the west abutment. Our comments are summarized below for the abutment located at
approximately Sta. 117+36.

e A 12.75 inch diameter pipe pile driven to bedrock was evaluated for the proposed west
abutment using preliminary design loads provided by GM2 for the 76 foot span integral
abutment bridge. A pipe pile was used for the evaluation, since it would be more adaptable
for the connection with a precast concrete abutment. The estimated pile lengths below the
bottom of footing would range between approximately 65 and 70 feet.

e A lateral load analysis using L-pile (Version 6.0.28) was completed for a PP12.75x0.375 inch
pipe pile. The results of the analysis indicated the pile had sufficient structural resistance for
the lateral and axial loads, and sufficient length to develop pile fixity below the upper pile
bending zone.

e The above evaluation was for general feasibility purposes. The final design of a driven pile
foundation would be the responsibility of the selected Design-Build Contractor.

e The design build contract should include criteria for corrosion protection of steel piles, due to
the saltwater origin of Bunker Creek and the presence of organic materials within the tidal
marine deposit. Corrosion protection measures include but are not limited to using an epoxy
coating around the exterior of the pile, increasing the pile thickness to allow for some
sacrificial steel, and using non-structural concrete within the interior of the pile for corrosion
protection. The interior concrete placement would require using a closed end pipe pile to
maintain the inside of the pile in a dry condition.

e The sloping bedrock surface is a consideration and should be assessed as part of the final
design by the Design-Build Contractor. Specialized pile points (NHDOT Item 510.61) have
been used on previous NHDOT pile projects with sloping bedrock issues.

¢ Axial downdrag loads resulting from fill induced settlement of the soft materials around the
pile would need to be included in the pile analysis, if measures were not incorporated as part
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of the roadway design to fully mitigate potential settlement in advance of the pile
construction.

6.3 East Abutment Foundation — The subsurface conditions are described in section 4.4.2

for the east abutment. Our comments are summarized below for the abutment located at
approximately Sta. 118+12.

The PP12.75x0.375 inch pipe pile that was assessed for the west abutment was also
evaluated for the proposed east abutment location using the preliminary design loads
provided by GM2 for the 76 foot span integral abutment bridge. The estimated pile lengths
below the bottom of footing to the bedrock surface would be approximately 20 feet. The
lateral load analysis using L-pile indicated a driven pile with this length did not have sufficient
length to develop pile fixity below the bending zone.

Based on the above, a driven steel pile foundation was not recommended for the preliminary
design of the east abutment. A grout filled micropile foundation with a rock socket was
considered necessary for the east abutment foundation.

The micropile configuration discussed during the preliminary design phase for feasibility
purposes consisted of a 12.75 inch diameter casing with a 0.625 inch wall thickness seated
into the bedrock surface. The rock socket diameter below the casing would be approximately
11 inches. For this configuration, an interior steel core pipe and a large central reinforcing
bar would be necessary to provide sufficient structural resistance (e.g., the reinforcing bar
and grout would provide axial structural resistance and axial load transfer to the rock socket;
the 12.75 inch casing and steel core pipe would provide lateral bending resistance).

The design of the micropile system would be the responsibility of the Design-Build
Contractor and would be dependent on the final loads and the drilling system that is selected
for the micropile construction. Similar to the west abutment driven piles, the micropile would
need to account for corrosion and any downdrag loads.

Please contact us if you have any questions, or if you require additional information during the
design or construction phases of this project.

Sincerely,

Thomas F. Cleary, PE

Soils E_n ineer

Glenn E. Roberts, PE
Geotechnical Chief
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Table 1 - Summary of Preliminary Design Phase Subsurface Exploration Data

Boring No. Ground El. Top Thickness El. Bot. El. Top Tidal| Thickness |EIl. Bot. Tidal| EI. Top Thickness El. Bot. El. Top Thickness El. Bot. El. Bedrock Groundwater
Surface EI. Fill/Misc Fill/Misc Fill/Misc Marine Tidal Marine Marine Marine Marine Marine Glacial Till | Glacial Till | Glacial Till Depth Elev.
Soil Soil Soil
(ft.) (ft.) (ft.) (ft.) (ft.) (ft.) (ft.) (ft.) (ft.) (ft.) (ft.) (ft.) (ft.) (ft.) (ft.) (ft.)
BO1 8.0 8.0 18.0 -10.0 -10.0 8.0 -18.0 -18.0 20.7 -38.7 -38.7 10.8 -49.5 -49.5 NR tidal
B02 8.3 8.3 18.5 -10.2 -10.2 6.1 -16.3 -16.3 24.1 -40.4 -40.4 15.5 -55.9 -55.9 NR tidal
B03 9.6 9.6 17.8 -8.2 -8.2 4.7 -12.9 -12.9 15.5 -28.4 NE NE NE -28.4 NR tidal
B04 9.2 9.2 18.0 -8.8 -8.8 9.4 -18.2 -18.2 7.9 -26.1 -26.1 0.5 -26.6 -26.6 NR tidal
B05 74 74 17.0 -9.6 -9.6 17.0 -26.6 -26.6 23.8 -50.4 -50.4 14.7 -65.1 -65.1 NR tidal
B06 7.5 7.5 13.0 -5.5 -5.5 20.5 -26.0 -26.0 22.5 -48.5 -48.5 13.6 -62.1 -62.1 NR tidal
B07 10.4 10.4 16.0 -5.6 -5.6 7.0 -12.6 -12.6 3.5 -16.1 NE NE NE -16.1 NR tidal
B0S 10.0 10.0 15.7 -5.7 -5.7 8.0 -13.7 NE NE NE -13.7 3.0 -16.7 -16.7 NR tidal
B101 20.3 20.3 0.7 19.6 NE NE NE 19.6 21.1 -1.5 -1.5 > 10.9 <-12.4 <-12.4 9.4 10.9
B102 34.8 34.8 4.0 30.8 NE NE NE NE NE NE 30.8 1.0 29.8 29.8 14.0 20.8
B201 8.6 8.6 11.1 -2.5 NE NE NE -2.5 84.5 -87.0 -87.0 > 11.2 <-98.2 <-98.2 NR tidal
B202 7.3 7.3 9.5 -2.2 -2.2 8.0 -10.2 -10.2 96.0 -106.2 -106.2 >2.5 <-108.7 <-108.7 NR tidal
B203 6.4 6.4 10.0 -3.6 -3.6 15.7 -19.3 -19.3 63.6 -82.9 -82.9 > 10.7 <-93.6 <-93.6 NR tidal
B204 15.6 15.6 2.9 12.7 NE NE NE NE NE NE NE NE NE 12.7 4.0//3.6 11.6//12.0
B205 28.3 28.3 2.0 26.3 NE NE NE 26.3 >7.0 < 19.3 NE NE NE NE 0.9 27.4
B206 38.1 38.1 6.0 32.1 NE NE NE 32.1 >4.0 <28.1 NE NE NE NE 3.7//3.6 34.4//34.5
B207 39.9 39.9 6.3 33.6 NE NE NE 33.6 >3.7 <29.9 NE NE NE NE 4.6//4.2 35.3//35.7
B208 40.5 40.5 4.5 36.0 NE NE NE NE NE NE 36.0 2.6 33.4 33.4 4.5//4.4 36.0//36.1
B209 26.0 26.0 4.0 22.0 NE NE NE 22.0 2.8 19.2 19.2 > 1.2 < 18.0 < 18.0 3.2//3.1 22.8//22.9
B210 18.6 18.6 8.0 10.6 NE NE NE 10.6 1.3 9.3 NE NE NE 9.3 NR NR

NE - Not Encountered
NR - Not Recorded
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Figure 2B
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Appendix A

Geotechnical Report Limitations



GEOTECHNICAL REPORT LIMITATIONS

Copies of the geotechnical reports are provided for informational purposes only, so the contracting
industry has access to the same information available to the designers. The geotechnical report is
not part of the proposal or a contract document.

Geotechnical reports are written to communicate the interpretation of site conditions as well as
design and construction recommendations to the Department’s roadway design, bridge design,
and construction groups. The reports are written during the design period, and they may contain
several alternative treatments to address a particular design issue. The reports may also contain
recommendations presented for consideration by the Department's project management staff. For
these reasons, recommendations presented in the geotechnical reports may or may not be
incorporated into the final project contract plans. The reports may also have been prepared prior
to revisions to the project size, location or scope, so they may not reflect or be coordinated with
post-preparation changes to the project.

The geotechnical reports summarize subsurface investigations and usually include logs of the
explorations. Variation of subsurface conditions between explorations may and should be
expected to occur. The interpretation of subsurface conditions between exploration points (i.e.
rock lines and muck excavation limits recommended to be used for design) may be shown on
cross sections and/or a profile, which is sent to the design agency as an attachment to the report.
While the cross sections and profile may not be attached to the copy of the report herein, they are
available for review at the Department’s geotechnical office. Department geotechnical and design
files may also contain other information not reflected in the geotechnical reports.

ver. 10/09



Appendix B
Subsurface Exploration Logs
BO1 through B08

B101 and B102
B201 through B210
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TEST BORING REPORT Now Famnriiel| BORING NO. BO1
STATE OF NEW HAMPSHIRE DEPARTMENT OF TRANSPORTATION SHEET NO 1 OF 3
MATERIALS & RESEARCH BUREAU - GEOTECHNICAL SECTION STA 117'+57 OFF.__RT 20
PROJECT NAME _DURHAM 16236 BRIDGE NO. _145/116 | gASELINE US Route 4
DESCRIPTION _US Route 4 over Bunker Creek ELEVATION (ft) 8.0
GROUNDWATER EQUIPMENT | SAMPLER CASING CORE | START/END 8/4/14 / 8/6/14
oate | Tme | DEPTH| ELEV. | BOTTOM [BOTTOM| TYPE: S NW NX DRILLER _P. Huckins (NHDOT)
(ft) (fty  |OF CASING|OF HOLE| SIZE I.D. (in): 1.375 3 1.875 INSPECTOR Scott Myers
Tidal HAMMER WT. (Ib): 140 DRILL RIG FM
HAMMER FALL (in): 30 CLASSIFIER S
AMMER TYPE. Aot CME 45-B Truck | EAST/NORTH (ft) __1192590/231868
STRATUM CHANGE (ft) | BLOWS SAMPLER | DEPTH
DEPTH SAMPLE STRATUM
(ft) DEPTH |ELEVATION ggi NUMBER RE(Cﬂ?Eg/OE]RY RA(#)GE FIELD CLASSIFICATION AND REMARKS SYMBOL
— 0
-ASPHALT PAVEMENT-
10 | 70 0 PR
" - - - LK
9 Medium dense, black bituminous saturated MEDIUM - FINE SAND, little ,:,:,:,:,
$1 1.3 [65] gravel, trace coarse sand, trace silt to 1.5' then light yellow brown, FINE K552
1 ¢ ) . GGG
9 .o/ SAND, some gravel, little coarse - medium sand, trace silt :::::::::
7 30 SRR
6 s2 | 10050 Medium dense, MEDIUM - FINE SAND, little gravel, little coarse - SRR
5 medium sand PoSed0tede!
5 50 SRR
L 5 =5 -FILL- K
7 : S5RSS
6 K8
4 S3 0.4 [20] Loose, light yellow brown, COARSE - FINE SAND, trace gravel :::::::::
1 o S
70 GG
WOH SRR
WOH | o) | 4 47 Very soft, dark grayish brown & greenish gray, SILT, little clay, trace :::::::::
WOH organic matter, little fine sand (Mix) XHRRKS
! u 355
WOH 90 O
L 10 — 5 S5 1.3 [65] Medium dense, dark greenish gray, SILT, little clay, trace coarse - fine  _ :::::::::
12 sand, trace gravel, trace organic matter (Mix), w/ cobbles evident .:.:.:.:.
6 11.0 QLKL
1.0 K
1 - . . . S5RSS
2 Very loose, similar colors, mix of SILT, little clay, trace organic matter, PoSed0tede!
MR > ! KRLKK
1 S6 1.0[50] little fine sand, trace coarse - medium sand, trace wood, occasional RCHRKS
6 trace gravel SRS
130 SRS
1 T30 SRR
. . L 00R9IE
2 s7 | 1050 Soft, greenish gray w/ dark gray zones, SILT, little clay, little fine sand, :::::::::
1 trace coarse - medium sand, trace fine gravel QAL
1 150 SRRRKS
— 15 — 2 150 SRR
S5RSS
1 S8 0.1[5] Soft, very poor sample, likely similar to above with evidence of SILT, :::::::::
1 trace organic matter (Mucky) zones & wood Q8K
2 170 SRS
R
7.0
6 , - KRR
Black & greenish gray, similar to S8 QRLEEE
18.0 | -10.0 4 S9 | 0.9[45] HXX2
' ' 2 ’ Dark olive gray, SILT, little & trace clay, trace organic matter, trace fine |F———|
2 190/ sand e
2 9.0 — -
L 20 — 1 s10 | 0.4[20] Soft, dark olive gray, SILT, strong trace clay, trace organic matter, trace _—==-—
1 fine sand — =
] ! Ll -TIDAL MARINE DEPOSIT- =
1 =
1 S11 1.1[55] Soft, dark olive gray, similar to S10 —f
0 230 —
1 230 —
1 ]
1 S12 0.0[0] Soft, likely similar to S10 =
1 =
- 25 — 1 55 250 _ —
6.0 18.0 1 Similar to $10 ]
. -18. S13 1.5[75 " - - - 777
2 sl Dark gray w/ black stains, SILT, little clay w/ silty CLAY, trace organic
5 27.0| matter, trace fine sand, organic fibers/ tissue present, w/ occasional fine
3 210 sandy seam
5
6 S14 0.0[0] Stiff, wash indicates soil similar to low end of S13 /
7 990 -MARINE DEPOSIT- /
Sampler Identification COHESIVE SOILS NON-COHESIVE SOILS Soil Descriptions Proportion
S Standard Split Spoon Blows/foot (N)  Consistency Blows/foot (N)  Apparent Density Capitalized Soil Name Major Component
SL  Large Spoon (O.D.= 3in) 0o -1 Very Soft 0 - 4 Very Loose Lower Case Adjective 35% - 50%
T Thin Wall Tube 2 - 4 Soft 5 -10 Loose Some 20% - 35%
U Undisturbed Piston 5 -8 Medium Stiff 11 - 30 Medium Dense Little 10% - 20%
(0] Open End Rod 9 -15 Stiff 31 - 50 Dense Trace 1% - 10%
A Auger Flight 16 - 30 Very Stiff > 50 Very Dense
C Core Barrel >30 Hard WOR - Weight of Rod
NR  Not Recorded WOH - Weight of Hammer ENGLISH
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TEST BORING REPORT Now Famnriiel| BORING NO. BO1
STATE OF NEW HAMPSHIRE DEPARTMENT OF TRANSPORTATION SHEET NO 2 OF 3
MATERIALS & RESEARCH BUREAU - GEOTECHNICAL SECTION STA 117'+57 OFF.__RT 20
PROJECT NAME _DURHAM 16236 BRIDGE NO. _145/116 | pagELINE US Route 4
DESCRIPTION _US Route 4 over Bunker Creek ELEVATION (ft) 8.0
STRATUM CHANGE (ft) | BLOWS SAMPLER | DEPTH
DEPTH SAMPLE STRATUM
(ft) DEPTH |ELEVATION g'g'?t NUMBER RE(Cﬂ?Eg/DE]RY RA(%GE FIELD CLASSIFICATION AND REMARKS SYMBOL
2 29.0
— 30 > s15 | 1.3[65 i i i i i - —7
7 -3[69] Stiff, greenish gray w/ gray & olive stains, SILT, little clay to silty CLAY
7 31.0
2 310 Stiff, similar to S15, w/ gray & olive stains, & w/ silty FINE SAND seams,
g S16 1.8[90] & few organiC fragments
7 33.0 -MARINE DEPOSIT-
3 330
4 517 1.9 [95] Stiff, olive gray w/ dark yellow brown & gray stains, SILT, little clay, w/
5 silty CLAY zones
L 35 6 350 |
2 355
2
3 $18 | 2.0[100] Medium stiff, greenish gray, silty CLAY, w/ few yellow brown stains
4 375
WOH 38.0
WOH S19 2.0 [100 i i i
1 .0 [100] Very soft, greenish gray w/ black stains, silty CLAY
1
- 40 — WOH 0T 40.0 |
WOH
WOH S20 | 2.0[100] Very soft, similar to S19
1 42,0
WOR 42.0
WOR S21 1.5[75 imi i
WOH 5[79] Very soft, similar to S19, w/ few gray, fine sandy seams
WOH 440
WOR 44.0
WOR
— 45 — woH | S22 | 2.0[100] Very soft, similar to S19 n
WOH 46.0
WOR % | similar to 519 //
46.7 | -38.7 6 $23 | 0.7[35 V in Glacial Till (only sh | particl ~ -
28 .7[35] ery poor recovery in Glacial Till (only sharp gravel particles) % ]
26 48,0 s
_GLACIAL TILL- - @
Advanced exploration through soil and a boulder from 48.1-49' gl .A
- 50 — _@ b
16 50.3 S
44 S24 0.4 [20] Very_ dense, light olive brown, FINE SAND, some gravel, little silt, little 8"
20 medium sand, trace coarse sand >
22 52.3 s 18T,
18 52.3 L
18 S25 0.8[47] Dense, pale olive, FINE SAND, little silt, litle medium sand, trace @ s
17 gravel, trace coarse sand S
1723002 sro ol ﬁ/?@
L 55 21 s2 | 1.0050] Dense, pale olive, FINE SAND, little silt, little medium sand, trace b
25 gravel, trace coarse sand At
25 56.0 -
18 56.0 . [N
19 S27 0.7 [47] Dense, similar to S26 a4y
575 | -49.5 29 575 Lo
— -APPROXIMATE BEDROCK SURFACE-
L 60 — Hard, slightly weathered, slightly to moderately fractured, dark gray, _
C1 4.7 [107] coarse - medium grained, DIORITE, w/ few moderately dipping fractures
RQD:2.7/4.4=61%
62.4
624
Hard, slightly weathered, moderately to slightly fractured, dark gray,
coarse - medium grained, DIORITE, w/ traces of calcite and epidote
Cc2 4.6 [102] :
= 65 — stringers —
RQD: 3.1/4.5=69%
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STATE OF NEW HAMPSHIRE DEPARTMENT OF TRANSPORTATION

TEST BORING REPORT

B01

3 3
MATERIALS & RESEARCH BUREAU - GEOTECHNICAL SECTION ;'—JEET 2\18'4_57 OFFOF RT 20
PROJECT NAME _DURHAM 16236 BRIDGE NO. _145/116 | pagELINE US Route 4
DESCRIPTION _US Route 4 over Bunker Creek ELEVATION (ft) 8.0
STRATUM CHANGE (ft) | BLOWS SAMPLER | DEPTH
o Tomm Teovmon] FER |NowbER RECOVERY| RANGE FIELD CLASSIFICATION AND REMARKS BoL
66.9
6.0
Hard, slightly weathered, slightly fractured w/ two moderately fractured
c3 | 48[102 zones, dark gray, mostly coarse grained, DIORITE, w/ few calcite
stringers
= 70 — RQD: 4.0/4.7 = 85% I
716
Bottom of Exploration @ 71.6 ft (El. - 63.6)
= 100 —
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TEST BORING REPORT Now Famnriiel| BORING NO. B02
STATE OF NEW HAMPSHIRE DEPARTMENT OF TRANSPORTATION SHEET NO 1 OF 3
MATERIALS & RESEARCH BUREAU - GEOTECHNICAL SECTION STA 117'+57 OFF._ LT 04
PROJECT NAME _DURHAM 16236 BRIDGE NO. _145/116 | pagELINE US Route 4
DESCRIPTION _US Route 4 over Bunker Creek ELEVATION (ft) 83
GROUNDWATER EQUIPMENT | SAMPLER CASING CORE | START/END ___8/18/14/8/22/14
e | tme | DEPTH| ELEV. | BoTTOM |BOTTOM[ TYPE: B NW NX DRILLER C. Cleveland (NHDOT)
(ft) (fty  |OF CASING|OF HOLE| SIZE I.D. (in): 1.375 3 1.875 INSPECTOR Doug Rogers
Tidal HAMMER WT. (Ib): 140 DRILL RIG
HAMMER FALL (in): 30 CME 45-C Trl CLASSIFIER DRR
HAMMER TYPE: Automatic -CTrr__| EAST/NORTH (ft) __1192596/231891
STRATUM CHANGE (ft) | BLOWS SAMPLER | DEPTH
DEPTH SAMPLE STRATUM
) S F——— S’Ei NUMBER RE(Cﬂ?Eg/DE]RY RA(#)GE FIELD CLASSIFICATION AND REMARKS SYMBOL
-0 -ASPHALT PAVEMENT-
70
1.4 6.9 |19 ) : : LRSS
22 St 12160] Dense, yellowish brown, coarse-fine sandy GRAVEL, trace of silt KL
2 - s
17 30 -FILL- 3RS
30 SRS
10 CHXHRKR
10 s2 | 11155 Medium dense, greyish brown to yellowish brown, MEDIUM-FINE 200K
1158 . . ; RSRRKK
10 SAND, little gravel, little coarse sand, trace silt .:.:.:.:.
7
- 5 A s X555
10 s3 | 0ano Medium dense, yellowish brown and dark yellowish brown, gravelly SRS
4[20] , SRS
8 COARSE-FINE SAND, some silt :,:,:,:,:
4 7.0 R
5 70 o . ot
2 Medium stiff, grey and dark grey w/ traces of very dark greyish brown, :.:.:.:.:
5 S4 | 08[40] SILT, little clay, occasional small pocket of yellowish brown silty SRS
4 medium-fine sand, little gravel, little coarse sand RRLRR
5 e — SRLLKS
| | | | s
L 10 — 9 S5 1.0 150 Very stiff, dark grey and greenish grey, clayey SILT, little gravel, little LRREKE
0[50] ; RSRRKK
12 coarse-medium sand KL
4
" o K
26 Very dense, grey and dark grey, SILT, some gravel, little :::::::::
43 S6 1.1[59] coarse-medium sand, little clay, isolated root fibers :.:.:.:.:
19 Note: cobble likely as split spoon bent during SPT QRS
130 25K
5%
R N 55
Removed bent 3" drill casing; re-entered borehole w/ 4" roller bit; began <X
to cut steady with 700-800 psi downfeed pressure; total loss of :::::::::
— 15 — washwater return at 16.5'; noted an abundance of wood within :.:.:.:.:
washwater from 13.5-16.5' and a sudden drop of drill head at 18.4' 0:0:0:0:0
(most likely the tidal deposit interface) :::::::::
o
S5
G
S5KRS
184 | -10.2 -
150 | 108 __ __ ____ _-TIDALMARINEDEPOSIT- ____
' ' 9 190 Solid WOOD, emitting a very strong odor (preservative?)
L 20 — 8 s7 1.5 [75] Note: an abundance of wood fragments appearing in washwater while
7 advancing hole to 21.0'; outside of split spoon has traces of dark
7 210| brownish grey silt
9 270
8
5 S8 1.2 [60] Similar to S7
_ 3 so0l
2301 148 1, 0 -TIDAL MARINE DEPOSIT-
; s9 0.0[0] Soft, outside of split-spoon covered w/ dark grey-greenish grey, SILT
245 | -16.3
- 25 — 3 250
4 250
5 Stiff, outside of split spoon covered w/ grey, SILT
7 S10 0.0 [0]
7 -MARINE DEPOSIT-
27.0
4 270
4
5 S11 1.0 [50] Stiff, grey and olive grey, clayey SILT, w/ traces of wood
5 290
Sampler Identification COHESIVE SOILS NON-COHESIVE SOILS Soil Descriptions Proportion
S Standard Split Spoon Blows/foot (N)  Consistency Blows/foot (N)  Apparent Density Capitalized Soil Name Major Component
SL  Large Spoon (O.D.= 3in) 0o -1 Very Soft 0 - 4 Very Loose Lower Case Adjective 35% - 50%
T Thin Wall Tube 2 - 4 Soft 5 -10 Loose Some 20% - 35%
U Undisturbed Piston 5 -8 Medium Stiff 11 - 30 Medium Dense Little 10% - 20%
(0] Open End Rod 9 -15 Stiff 31 - 50 Dense Trace 1% - 10%
A Auger Flight 16 - 30 Very Stiff > 50 Very Dense
C Core Barrel >30 Hard WOR - Weight of Rod
NR  Not Recorded WOH - Weight of Hammer ENGLISH
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STATE OF NEW HAMPSHIRE DEPARTMENT OF TRANSPORTATION
MATERIALS & RESEARCH BUREAU - GEOTECHNICAL SECTION

TEST BORING REPORT

MNew Hampsiirel | BORING NO. B02

SHEET NO. 2 OF

3

STA. __117+57 OFF. LT 04

PROJECT NAME _DURHAM 16236 BRIDGE NO. _145/116 | gasELINE US Route 4
DESCRIPTION _US Route 4 over Bunker Creek ELEVATION (ft) 8.3
STRATUM CHANGE (ft) | BLOWS SAMPLER | DEPTH
0 Cogemm Teewamon] R NOMBER RECOVERY| RANGE FIELD CLASSIFICATION AND REMARKS o
29.0
3 ] 7
— 30 — 8 §12 | 0.3[15] Stiff, grey, silty CLAY, trace of wood ]
8 319 Note: small amounts of wood contained within washwater while
advancing hole to 32.0'
4 320
4 s13 | 1.7[85] Stiff, olive grey and grey, clayey SILT to silty CLAY, isolated strands of
5 wood near 32.7'
5 340
2 340
L 35 — 4 s14 | 0.7[35] Medium stiff, olive grey, clayey SILT, w/ strands of wood throughout the _|
3 sample
4 36.0
-MARINE DEPOSIT-
WOR 39.0
WOR . .
— 40 — wor | S15 | 18090 Very soft, grey w/ occasional black streak, silty CLAY ]
WOH 41.0
WOR 44.0
WOR
— 45 — won | S16 | 2.0[100] Very soft, grey, silty CLAY ]
WOH 46.0
486 | -40.4 : — R— /A
3 19T Noted abrupt material change at 48.6' while advancing 3" drill casing %
A Pl
41 Very dense, grey and greenish grey w/ traces of light olive brown, NS
— 50 — 28 S17 | 0.6[30] coarse-medium fine sandy SILT, some gravel, trace clay, small cobbles - z@
33 likely RV
51.0
22 510 To—
21 . @ :
21 S18 0.0[0] Dense, no recovery of sample following two attempts a7
20 53.0 g
16 s19 | 05025 Dense, light olive brown, FINE SAND, some silt, little gravel, little a1
17 medium sand, little coarse sand =
— 55 — 2 ST N e
16 - Medium dense, light olive brown and yellowish brown, FINE SAND, o
17 s20 | 1.1[55] some silt, trace gravel, trace medium sand, isolated weathered rock 518
13 fragment W
12 57.0 -GLACIAL TILL- s 183
1 57.0 o
/T
13 s21 | 1575 Medium dense, light olive brown, FINE SAND, some silt, trace gravel, 2
15 isolated very severely weathered rock fragment : :
15 59.0 21Ty
14 59.0 .
17 Dense, greyish brown and light olive brown, FINE SAND, some silt, little ool
= 60 — 18 S22 1.0 [50] gravel, little coarse-medium sand, isolated very severely weathered rock ] S
18 610 fragment 0 7
15 61.0 T ;A .
10 S23 1.2[60] Medium dense, light olive brown, FINE SAND, some silt, little gravel, _A _n
13 little coarse sand, trace medium sand m
16 S Y SR
15 soa | 0764y | Light olive brown, MEDIUM-FINE SAND, some silt, some gravel, some 74 %
64.1 -55.9 22 64.1| coarse-medium sand N
' | 2001 5i5 -APPROXIMATE BEDROCK SURFACE-
L 65 — ’ Cutting slow and steady w/ 3" roller bit to 69.5' ]
Description Continues on Next Page
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STATE OF NEW HAMPSHIRE DEPARTMENT OF TRANSPORTATION
MATERIALS & RESEARCH BUREAU - GEOTECHNICAL SECTION

TEST BORING REPORT

PROJECT NAME _DURHAM 16236

DESCRIPTION

MNew Hampsiirel | BORING NO. B02

SHEET NO. 3 OF

3

STA. __117+57 OFF. LT 04

US Route 4 over Bunker Creek

BRIDGE NO. _145/116 | gASELINE US Route 4

ELEVATION (ft) 8.3

DEPTH

STRATUM CHANGE (ft)

(ft)

DEPTH |ELEVATION

BLOWS
PER
0.5ft

SAMPLE
NUMBER

SAMPLER
RECOVERY
(ft) [%]

DEPTH
RANGE
(ft)

FIELD CLASSIFICATION AND REMARKS

STRATUM
SYMBOL

= 100 —

C1

5.0 [100]

Cc2

5.0 [100]

69.5

74.5

C3

5.0 [100]

745

79.5

Hard, slightly to moderately severely weathered, moderately to

extremely fractured, dark grey, coarse-grained, DIORITE. Intruded w/
fine-grained QUARTZITE containing few calcite stringers from

66.7-68.5'. Beyond 68.5' is a finer-grained, extremely fractured
METAVOLCANIC ROCK which extends to the end of the run.
Joints/fractures are close to moderately closely spaced. Multiple

fractures of 80-85° extend from approximately 68.5' to end of run. All

other joints/fractures are near-horizontal to shallow dipping. Small zone

of moderately severe weathering and extreme fracturing from 65.2-65.4'. _|
RQD: 2.5/5.0 = 50%

Hard to moderately hard, slightly to moderately severely weathered,
moderately to extremely fractured, dark grey, coarse-grained, DIORITE.
Frequently interbedded w/ METAVOLCANIC ROCK to approximately
72.8'. Few calcite stringers present. Joints/fractures are very close to
closely spaced. Many small zones exist that contain multiple high-angle
fractures.

RQD: 0.5/5.0 =10%

Moderately hard to hard, moderately severe to slightly weathered,
moderately to slightly fractured, dark grey, coarse-grained, DIORITE.
joints/fractures are very close to closely spaced. Rock is extremely
fractured from 74.5 to 76.0' with multiple high-angle fractures within this
zone. From 76.0' to the end of the run, joints/fractures are
near-horizontal to shallow dipping. Few calcite stringers and traces of
epidote are present.

RQD: 2.3/5.0 =46%

Bottom of Exploration @ 79.5 ft (El. - 71.2)
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TEST BORING REPORT Now Famnriiel| BORING NO. B03
STATE OF NEW HAMPSHIRE DEPARTMENT OF TRANSPORTATION SHEET NO 1 OF 2
MATERIALS & RESEARCH BUREAU - GEOTECHNICAL SECTION STA 117'+93 OFF._ LT 04
PROJECT NAME _DURHAM 16236 BRIDGE NO. _145/116 | pagELINE US Route 4
DESCRIPTION _US Route 4 over Bunker Creek ELEVATION (ft) 9.6
GROUNDWATER EQUIPMENT | SAMPLER CASING CORE | START/END ___8/25/14/8/27/14
oate | Tme | DEPTH| ELEV. | BOTTOM [BOTTOM| TYPE: S NW NX DRILLER _P. Huckins (NHDOT)
(ft) (fty  |OF CASING|OF HOLE| SIZE I.D. (in): 1.375 3 1.875 INSPECTOR Scott Myers
Tidal HAMMER WT. (Ib): 140 DRILL RIG
HAMMER FALL (in): 30 CLASSIFIER SFM
AMMER TYPE. Aot CME 45-B Truck | EAST/NORTH (ft) _1192631/231881
STRATUM CHANGE (ft) | BLOWS SAMPLER | DEPTH
DEPTH SAMPLE STRATUM
(t) DEPTH |ELEVATION S’Ei NUMBER RE(Cﬂ?Eg/DE]RY RA(#)GE FIELD CLASSIFICATION AND REMARKS SYMBOL
— 0
10 86 -ASPHALT PAVEMENT-
L
15 Medium dense, yellow brown, FINE SAND, little gravel, little medium SR
st | 1.2[60] , SRS
12 sand, trace coarse sand, trace silt CHXHRKR
12 RRLRR
30 -FILL- LRI
g 355
9 2 0.8 [40] Medium dense, similar to S1. zone of olive gray, SILT, little clay, trace :::::::::
5 sand, trace gravel PoSed0tede!
5 50 SRR
~ 5 9 50 LKL
85
16 s3 1.1 [55] Medium dense, mix of COARSE SAND & GRAVEL, little silt, trace ::.:.:.:.
9 medium - fine sand, & olive gray, SILT, little clay IR
o1 KKK
- R
Advanced exploration through cobble PedeSe %%
© 5555
10 s4 0.8 [40] Dense, very dark gray, (Bony recovery) cobbles & GRAVEL, little coarse 0:0:0:0:0
33 - fine sand, trace silt, w/ small silty pockets evident RRLRR
18 25 et
KKK
— 10 — CEERL
3 T0.0 KKK
KKK
5 . . . _ , SRS
7 S5 0.4[20] Medium dense, SILT, little clay, little gravel, little coarse - fine sand :.:.:.:.:
4 120 SRR
GG
] 120 . . . , . SRR
4 Loose, mix of black, silty MUCK, little organic matter, & olive gray, :0:0:0:0:
38 S6 1.1[55] gravelly SILT, little fine sand, trace coarse - medium sand, w/ cobble SRS
30 evident KRR
14.0 | -4.4 14.0
15 _CONCRETE-
Advanced through concrete with roller bit to 15.9' then cored concrete
with NX diamond to 17.8" with 1.9' recovery
17.8 -8.2
WOH 18.0
1
0 S7 0.9 48] Very soft, dark gray, SILT, trace organic matter, trace clay
1
— 20 — WOR gl -TIDAL MARINE DEPOSIT-
WOH S8 1.5[75 i i ic fi
WOH S [79] Very soft, SILT, little clay, trace organic matter w/ organic fibers
1 220 ,
225 | 129 |WOH 220 Similar to S8 |
2 s9 0.9 [45] Medium stiff, greenish gray, SILT, little clay, trace organic matter, w/ fine /
3 ' sandy partings, trace other granular particles
4 24,0
1 B2 -MARINE DEPOSIT-
3
— 25 — 5 $10 | 1.8[90] Medium stiff, olive gray & greenish gray, SILT, little clay & silty CLAY ]
6 26.0
1 26.0
6
8 $11 | 2.0[100] Stiff, similar to S10
10 280 /
7.
Sampler Identification COHESIVE SOILS NON-COHESIVE SOILS Soil Descriptions Proportion
S Standard Split Spoon Blows/foot (N)  Consistency Blows/foot (N)  Apparent Density Capitalized Soil Name Major Component
SL  Large Spoon (O.D.= 3in) 0o -1 Very Soft 0 - 4 Very Loose Lower Case Adjective 35% - 50%
T Thin Wall Tube 2 - 4 Soft 5 -10 Loose Some 20% - 35%
U Undisturbed Piston 5 -8 Medium Stiff 11 - 30 Medium Dense Little 10% - 20%
(0] Open End Rod 9 -15 Stiff 31 - 50 Dense Trace 1% - 10%
A Auger Flight 16 - 30 Very Stiff > 50 Very Dense
C Core Barrel >30 Hard WOR - Weight of Rod
NR  Not Recorded WOH - Weight of Hammer ENGLISH
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TEST BORING REPORT

STATE OF NEW HAMPSHIRE DEPARTMENT OF TRANSPORTATION
MATERIALS & RESEARCH BUREAU - GEOTECHNICAL SECTION

Ao Hamenriive|| BORING NO. B03

SHEET NO. 2 OF

2

STA. 117493 OFF. LT 04

PROJECT NAME _DURHAM 16236 BRIDGE NO. _145/116 | gasELINE US Route 4
DESCRIPTION _US Route 4 over Bunker Creek ELEVATION (ft) 9.6
STRATUM CHANGE (ft) | BLOWS SAMPLER | DEPTH
DEPTH SAMPLE STRATUM
(t) DEPTH |ELEVATION g'g'?t NUMBER RE(Cﬂ?Eg/DE]RY RA(%GE FIELD CLASSIFICATION AND REMARKS SYMBOL
5 s12 | 2.0[100] Stiff, olive gray w/ gray, silty CLAY, w/ SILT, little clay & occasional olive
6 yellow silty FINE SAND seam
6 320
-MARINE DEPOSIT-
— 35 — WOH 35.0 ]
WOH . .
WOH S13 | 2.0[100] Very soft, greenish gray, silty CLAY
WOH 37.0 /
/
380 | -284 -APPROXIMATE BEDROCK SURFACE-
39.0
Hard, slightly weathered, moderately - slightly fractured w/ 6 moderately
c1 4.3[90] dipping fractures, dark gray, coarse - medium grained, DIORITE, w/
finer grained QUARTZITE intrusion from 41.1-42.5'
RQD: 2.2/4.8 = 46%
438
738
- 45 — Hard, very slightly weathered, mostly slightly fractured w/ one —
c2 3.2[91] moderately dipping fracture, dark gray, coarse - medium grained,
DIORITE
RQD: 2.4 /3.5=69%
473
773
Hard, very slightly weathered, sound, dark gray, coarse grained,
C3 | 3.7[100] DIORITE
| 5o RQD: 3.5/3.7 =95% |
51.0
510
Hard, very slightly weathered, sound, dark gray, coarse grained,
C4 | 3.8[127] DIORITE, Note: Lag in recovery from C1-C3 runs picked up in C4
RQD: 3.7 /3.0 =123%
54.0
Bottom of Exploration @ 54.0 ft (El. - 44.4)
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TEST BORING REPORT Now Famnriiel| BORING NO. B04
STATE OF NEW HAMPSHIRE DEPARTMENT OF TRANSPORTATION SHEET NO 1 OF 2
MATERIALS & RESEARCH BUREAU - GEOTECHNICAL SECTION STA 117'+93 OFF.__RT 20
PROJECT NAME _DURHAM 16236 BRIDGE NO. _145/116 | pagELINE US Route 4
DESCRIPTION _US Route 4 over Bunker Creek ELEVATION (ft) 9.2
GROUNDWATER EQUIPMENT | SAMPLER CASING CORE | START/END 8/4/14 /1 8/5/14
e | tme | DEPTH| ELEV. | BoTTOM |BOTTOM[ TYPE: B NW NX DRILLER C. Cleveland (NHDOT)
(ft) (fty  |OF CASING|OF HOLE| SIZE I.D. (in): 1.375 3 1.875 INSPECTOR Doug Rogers
Tidal HAMMER WT. (Ib): 140 DRILL RIG
e CME 45-C Trl Syt 1192%552318 8
HAMMER TYPE: Automatic L 1A | EAST/NORTH (ft) S
STRATUM CHANGE (ft) [ BLOWS SAMPLER | DEPTH
DEPTH SAMPLE STRATUM
(t) DEPTH |ELEVATION ggi NUMBER RE(Cﬂ?Eg/E]RY RA(#)GE FIELD CLASSIFICATION AND REMARKS SYMBOL
— 0
-ASPHALT PAVEMENT-
1.2 8.0
11 1 Medium dense, dark greyish brown and dark yellowish brown,
" S1 1.3[65] MEDIUM-FINE SAND, some gravel, some coarse sand, little silt, over
10 yellowish brown, MEDIUM-FINE SAND, some coarse sand, little gravel,
8 35| little silt
5 o -FILL-
5 Loose, dark yellowish brown, MEDIUM-FINE SAND, some gravel, some
= 5 3 S2 0.8[40] coarse sand, little silt, over dark grey, clayey SILT, trace fine gravel,
2 60 isolated sea shell fragment
3 6.0
3 s3 0.3[15] Medium dense, grey-dark grey, SILT, some gravel, some
" coarse-medium sand, little clay
27 8.0
5 80 Medium dense, brownish grey and yellowish brown, MEDIUM-FINE
16 s4 | 0840 SAND, little coarse sand, little silt, over grey and dark olive grey, SILT,
7 little clay, trace gravel, trace coarse-medium sand, occasional
L _| 4 100| weathered rock fragment |
10 4 100
4 Loose, grey-dark grey and light olive brown, SILT, some coarse-medium
5 S5 0.6 [30] sand, some gravel, occasional very severely weathered rock fragment,
6 trace clay
12,0
5 120
7 Medium dense, olive-olive grey and light olive brown, SILT, some gravel,
14 S6 0.5[29] some coarse-medium sand, w/severely weathered rock fragments
69 140 throughout
50/0.3 ST 0271677 [140143] Qlive-olive grey, coarse-fine sandy SILT, some gravel
L 45 — Advanced hole through cobble (14.3-14.7") utilizing 3" roller bit; drill B
casing bent after driving to same depth; removed and replaced w/ 3"
spin shoe for remainder of boring
16 16.0
24 Very dense, grey and olive grey, silty MEDIUM-FINE SAND, little gravel,
o7 S8 0.8[40] little coarse sand, w/ occasional very severely weathered rock fragment,
9 over black, coarse-fine sandy GRAVEL
180 | -88 |, et
0 s9 0.7 [35] Very soft, dark grey-dark greenish grey, SILT, trace coarse-medium
1 sand, trace clay, trace organics
L op - 0 20.0
WOH 20.0
WOH
WOH S10 | 0.8[40] Very soft, similar to S9
2 220
WOH 22.0
Very soft, similar to S9
vagz S11 1.7 [85] i
WOH " -TIDAL MARINE DEPOSIT-
WOH 24.0
= 25 — WOH S12 1.0 [50 i i —
WOH -0[30] Very soft, dark grey-dark greenish grey, SILT, trace organics, trace clay
1 26.0
WOH 26.0
1 s13 1785] Dark brownish grey and dark greyish brown, SILT, little organics
274 | 182 5 _ _
5 280/ Light grey-grey, clayey SILT / silty CLAY
2, 280 -MARINE DEPOSIT-
Sampler Identification COHESIVE SOILS NON-COHESIVE SOILS Soil Descriptions Proportion
S Standard Split Spoon Blows/foot (N)  Consistency Blows/foot (N)  Apparent Density Capitalized Soil Name Major Component
SL  Large Spoon (O.D.= 3in) 0o -1 Very Soft 0 - 4 Very Loose Lower Case Adjective 35% - 50%
T Thin Wall Tube 2 - 4 Soft 5 -10 Loose Some 20% - 35%
U Undisturbed Piston 5 -8 Medium Stiff 11 - 30 Medium Dense Little 10% - 20%
(0] Open End Rod 9 -15 Stiff 31 - 50 Dense Trace 1% - 10%
A Auger Flight 16 - 30 Very Stiff > 50 Very Dense
C Core Barrel >30 Hard WOR - Weight of Rod
NR  Not Recorded WOH - Weight of Hammer ENGLISH
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STATE OF NEW HAMPSHIRE DEPARTMENT OF TRANSPORTATION
MATERIALS & RESEARCH BUREAU - GEOTECHNICAL SECTION

TEST BORING REPORT

MNew Hampsiirel | BORING NO. B04

SHEET NO. 2 OF

2

STA.__117+493 OFF.__RT 20

PROJECT NAME _DURHAM 16236 BRIDGE NO. _145/116 | gasELINE US Route 4
DESCRIPTION _US Route 4 over Bunker Creek ELEVATION (ft) 92
STRATUM CHANGE (ft) [ BLOWS SAMPLER | DEPTH
DEPTH SAMPLE STRATUM
(t) DEPTH |ELEVATION g'g'?t NUMBER RE(Cﬂ?Eg/DE]RY RA(%GE FIELD CLASSIFICATION AND REMARKS SYMBOL
5 S14 T4T70] Siiff, olive grey and grey, silty CLAY and SILT, Tittle clay, w/ an isolated /
6 00| fine sand parting /
3 300
4
4 $15 | 0.9[49] Medium stiff, grey and olive grey, SILT, little clay, w/ some silty CLAY /
5 320
1 320 -MARINE DEPOSIT-
2
1 S16 | 1.8[90] Soft, grey and olive grey, clayey SILT / silty CLAY
1 340
WOH 34.0
| 35 — 453 s Wg)H S17 | 1.9[106] Grey and olive grey, silty CLAY and clayey SILT B /
32'8 266 | 4503 358 Olive-light olive brown, silty MEDIUM-FINE SAND, some gravel, little L
: : 359 \coarse sand -GLACIAL TILL-
-APPROXIMATE BEDROCK SURFACE-
Hard, slightly to moderately weathered, moderately to slightly fractured,
dark grey, coarse-grained, DIORITE. Calcite present in thin veins and
c1 4.8 [100] stringers throughout the run. Joints/fractures are very close to closely
spaced and moderately to shallow dipping. Zone of extreme fracturing
from 44.0-44.3'. Many joint surfaces are stained/discolored.
RQD: 2.3/4.8 = 48%
407
70.7
Hard, slightly weathered, slightly to moderately fractured, dark grey,
coarse-grained, DIORITE. Calcite present in an occasional thin vein
and/or stringer. Joints/fractures are closely spaced and most are
C2 | 5.0[100] moderately to shallow dipping w/ exception of near-vertical fracture from
40.7-41.1". Small zones of extreme fracturing from 44.8-44.9' and
45.4-45.5'. Few joint surfaces are discolored/stained.
RQD: 2.3/5.0 =46%
45.7
757
Hard, very slightly weathered, slightly to moderately fractured, dark grey,
coarse-grained, DIORITE. Occasional thin vein and/or stringer of calcite.
c3 | 49100 Isolated stringer of epidote. Joints/fractures are closely spaced and
mostly moderately to shallow dipping. Fractures of 60° at 46.4', 65° at
46.9'.
RQD: 3.2/4.9 =65%
506
Bottom of Exploration @ 50.6 ft (El. - 41.4)
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TEST BORING REPORT Now Famnriiel| BORING NO. BO5
STATE OF NEW HAMPSHIRE DEPARTMENT OF TRANSPORTATION SHEET NO 1 OF 3
MATERIALS & RESEARCH BUREAU - GEOTECHNICAL SECTION STA 117'+34 OFF__RT 20
PROJECT NAME _DURHAM 16236 BRIDGE NO. _145/116 | pagELINE US Route 4
DESCRIPTION _US Route 4 over Bunker Creek ELEVATION (ft) 7.4
GROUNDWATER EQUIPMENT | SAMPLER CASING CORE | START/END 8/7/14 / 8/15/14
e | tme | DEPTH| ELEV. | BoTTOM |BOTTOM[ TYPE: B NW NX DRILLER _P. Huckins (NHDOT)
) (ft)y |OF CASING|OF HOLE| SIZE I.D. (in): 1.375 3 1.875 INSPECTOR Scott Myers
Tidal HAMMER WT. (Ib): 140 DRILL RIG CLASSIFIER SFM
e CME 45-B Truck 1192568/231874
HAMMER TYPE: Automatic EAST/NORTH (ft)
STRATUM CHANGE (ft) | BLOWS SAMPLER | DEPTH
DEPTH SAMPLE STRATUM
(ft) DEPTH |ELEVATION ggi NUMBER RE(Cﬂ?Eg/E]RY RA(#)GE FIELD CLASSIFICATION AND REMARKS SYMBOL.
— 0
10 6.4 -ASPHALT PAVEMENT-
: 44 10 Dense, initially black, bituminous stained, COARSE - FINE SAND, little  F555cs
14 s1 | 1155 gravel, trace silt, over yellow brown, FINE SAND, little medium sand, KRR
17 trace coarse sand, trace gravel SRS
h il FILL- S5
” | 255
12 s2 | 06[30] Medium dense, brown & dark yellow brown, MEDIUM - FINE SAND, SRR
10 little gravel, little coarse sand, trace silt :::::::::
L , 12 750 ot
ot
3 KKK
5 S3 0.6 [30] Loose, similar to S2, w/ zone of greenish gray, SILT, little clay :0:0:0:0:
KKK
3 CHXHRKR
70 SRS
1 70 KRR
2 Soft, initially similar to S3, then quickly changed to mix of dark gray & ::::::.:.
1 S4 0.5[25] brown, SILT, trace clay, trace organic matter (fibers) & greenish gray, :.:.:.:.:
SILT, little clay PoSed0tede!
1 9.0 KRLKK
WOH 90 SRR
i ; . SRS
L 40 4 WOH 1 g5 | 1365 Soft, olive gray, SILT, little clay & dark gray, SILT, trace organic matter ~_{<<¢<
2 w/ fibers and trace clay, trace fine sand .:.:.:.:.
2 -
Advanced through cobbles, very stony ’:’:’:’:’
’ S5
KKK
1 = Very dense, black & very dark tone f ts, w/ little soil of :::::::::
16 s6 0.5 38] y d , bla ry dark gray stone fragments, w/ little soil o KKK
75/0.3 13| greenish gray, fine sandy SILT, little coarse - medium sand :::::::::
Advanced exploration with roller bit to 14.0' then with NX to 14.9' :::::::::
One large cobble, 0.6', recovered from this stony zone :.:.:.:.:
-7 2 79 SRS
2 Very loose, gray, FINE SAND, some silt, trace medium sand, organic SRR
> s7 | 0.2[10] / SRS
, fibers KRS
%
170 | 96 |, A
2 S8 0.0[0] Soft, trace of soil indicates olive gray, SILT, little - trace clay, trace
2 organic matter, trace medium - fine sand
2 19.0
WOH 190 Very soft, dark gray, SILT, little clay, trace organic matter w/ woody
- 20 —| W?H s9 | 2.0[100] fibers
2 21.0 -TIDAL MARINE DEPOSIT-
WOR 21.0
WOH 1 510 | 1.8190] Very soft, similar to S9, w/o woody fibers, w/ few dark brown, organic
WOH fibers
1 23.0
WOH 23.0
WOH 1 s14 | 0.6[30] Very soft, dark gray, SILT, trace clay, trace organic matter, trace fine
WOH sand, one gravel particle
WOH 25.0
— 25 — WOR 25.0
WOH 1 s12 | 1.9[95] Very soft, dark gray, SILT, little clay, trace organic matter, trace fine
WOH sand
1 27.0
WOR 27.0
WOH
WOH S13 0.7 [39] Very soft, similar to $12 -
WOH 290 I ]
Sampler Identification COHESIVE SOILS NON-COHESIVE SOILS Soil Descriptions Proportion
S Standard Split Spoon Blows/foot (N)  Consistency Blows/foot (N)  Apparent Density Capitalized Soil Name Major Component
SL  Large Spoon (O.D.= 3in) 0o -1 Very Soft 0 - 4 Very Loose Lower Case Adjective 35% - 50%
T Thin Wall Tube 2 - 4 Soft 5 -10 Loose Some 20% - 35%
U Undisturbed Piston 5 -8 Medium Stiff 11 - 30 Medium Dense Little 10% - 20%
(0] Open End Rod 9 -15 Stiff 31 - 50 Dense Trace 1% - 10%
A Auger Flight 16 - 30 Very Stiff > 50 Very Dense
C Core Barrel >30 Hard WOR - Weight of Rod
NR  Not Recorded WOH - Weight of Hammer ENGLISH
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STATE OF NEW HAMPSHIRE DEPARTMENT OF TRANSPORTATION
MATERIALS & RESEARCH BUREAU - GEOTECHNICAL SECTION

TEST BORING REPORT

PROJECT NAME _DURHAM 16236
DESCRIPTION _US Route 4 over Bunker Creek

Ao Hamenriive|| BORING NO. B05

SHEET NO. 2 OF

3

STA.__ 117434 OFF.__RT 20

BRIDGE NO. _145/116 | gASELINE US Route 4

ELEVATION (ft) 7.4

DEPTH

STRATUM CHANGE (ft) | BLOWS SAMPLER | DEPTH

(ft)

PER NSGMEEER RECOVERY| RANGE
DEPTH |ELEVATION 0.5 ft (ft) [%] (ft)

FIELD CLASSIFICATION AND REMARKS

STRATUM
SYMBOL

WOH 29.0
S14 | 0.81[40]

2 31.0
WOH 31.0

815 | 0.2[10]

1 330
WOH 33.0

Soft, very dark brown & dark gray, SILT, little organic matter w/ fibers, w/ _|

dark gray intermittent zones similar to S12 (Mucky)

Soft, SILT, little organic matter, w/ little clay, trace wood (Mucky)
(poor sample)

-TIDAL MARINE DEPOSIT-

Likely similar to S15

34.0 | -26.6 $16 | 1.0[50]

817 | 0.3[15]

s18 | 1.3[65]

2 390
WOR 39.0

$19 | 2.0[100]

WOH 41.0
WOR 41.0

$20 | 2.0[100]

WOH 430
WOR 43.0

s21 | 2.0[100]

WOR 45.0
WOR 45.0

s22 | 2.0[100]

1 47,0
WOR 47.0

$23 | 2.0[100]

WOR 49.0
WOR 49.0

s24 | 2.0[100]

WOH 51.0
WOR 51.0

$25 | 2.0[100]

WOR 53.0
WOR 53.0

S26 2.0 [100]
WOR 55.0

WOR 555
S27 | 2.0[100]

1 57.5

57.8 | -50.4

Greenish gray, SILT, little clay, w/ zones dark gray having trace organic
matter & trace fine sand

Medium stiff, greenish gray, SILT, little clay, trace fine sand

-MARINE DEPOSIT-

Medium stiff, greenish gray, silty CLAY w/ SILT, little clay zones

Very soft, greenish gray w/ black stains, silty CLAY

Very soft, similar to S19

Very soft, similar to S19

Very soft, similar to S19

Very soft, similar to S19

Very soft, similar to S19

Very soft, similar to S19

Very soft, similar to S19

Very soft, similar to S19 w/ few silty fine sandy seams

N

50 58.0
s28 | 0.8[40]

20 60.0
22 60.0

s29 | 0.0[0]

17 62.0
22 62.0

S30 | 0.5[25]

15 64.0
12 64.0

$31 | 0.6[30]

Very dense, gravelly FINE SAND, little silt, trace coarse - medium sand,
w/ cobbles likely
-GLACIAL TILL-

Dense, no recovery. Appears to be gray changing to olive fine sandy
Till

Medium dense, pale olive, FINE SAND, little gravel, little silt, trace
coarse - medium sand

Very dense, pale olive, FINE SAND, little silt, trace gravel, trace coarse - _|
medium sand

3
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TEST BORING REPORT

STATE OF NEW HAMPSHIRE DEPARTMENT OF TRANSPORTATION
MATERIALS & RESEARCH BUREAU - GEOTECHNICAL SECTION

Ao Hamenriive|| BORING NO. B05

SHEET NO. 3 OF

3

STA.__117+34 OFF.__RT 20

PROJECT NAME _DURHAM 16236 BRIDGE NO. _145/116 | gasELINE US Route 4
DESCRIPTION _US Route 4 over Bunker Creek ELEVATION (ft) 7.4
STRATUM CHANGE (ft) [ BLOWS SAMPLER | DEPTH
DEPTH SAMPLE STRATUM
(t) DEPTH |ELEVATION SEF% NUMBER RE&?E@ERY RA(%GE FIELD CLASSIFICATION AND REMARKS SYMBOL
30 560 B
14 660 Dense, light olive brown, FINE SAND, little gravel, little silt, little - trace Hf% 1
18 s32 | 0735 medium sand, trace coarse sand S
20 ’ a 4@
17 68.0 -GLACIAL TILL- v
14 68.0 o7
12 S33 0.8 [40] Medium dense, light olive brown, FINE SAND, little gravel, little silt, @ :
" trace coarse - medium sand a7
L 70 19 70.0 s
cla
40 s34 0.9 [45] Very dense, light olive brown & light olive gray, FINE SAND, some PP
57 gravel, little silt, trace coarse - medium sand, w/ cobble likely @[ 'A
725 | -65.1 70 125 .
— -APPROXIMATE BEDROCK SURFACE-
L 75 Hard, very slightly weathered, mostly sound, dark gray, medium - coarse _|
c1 5.0 [100] grained, DIORITE, w/ one moderately dipping fracture approximately 2'
into run
RQD: 4.5/5.0 = 90%
78.0
780
80 — Hard, very slightly weathered, slightly fractured to sound (w/ 2 _
c2 5.0 [100] moderately fractured zones), dark gray, medium - coarse grained,
DIORITE
RQD: 3.8/5.0 =76%
83.0
Bottom of Exploration @ 83.0 ft (El. - 75.6)
= 100 —
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TEST BORING REPORT Koo Haendie | BORING NO.  B06
STATE OF NEW HAMPSHIRE DEPARTMENT OF TRANSPORTATION SHEET NO 1 OF 3
MATERIALS & RESEARCH BUREAU - GEOTECHNICAL SECTION STA 117'+34 OFF._ LT 04
PROJECT NAME _DURHAM 16236 BRIDGE NO. _145/116 | pagELINE US Route 4
DESCRIPTION _US Route 4 over Bunker Creek ELEVATION (ft) 75
GROUNDWATER EQUIPMENT | SAMPLER CASING CORE | START/END ___8/18/14/8/22/14
oate | Tme | DEPTH| ELEV. | BOTTOM [BOTTOM| TYPE: S NW NX DRILLER _P. Huckins (NHDOT)
(ft) (fty  |OF CASING|OF HOLE| SIZE I.D. (in): 1.375 3 1.875 INSPECTOR Scott Myers
Tidal HAMMER WT. (Ib): 140 DRILL RIG FM
e CME 45-B Truck Syt 1192S 4/23189
HAMMER TYPE: Automatic =D 1TUCK | EAST/NORTH (ft) S7. 7
STRATUM CHANGE (ft) | BLOWS SAMPLER | DEPTH
DEPTH SAMPLE STRATUM
) S F——— ggi NUMBER RE(Cﬂ?Eg/OE]RY RA(#)GE FIELD CLASSIFICATION AND REMARKS SYMBOL
— 0
-ASPHALT PAVEMENT-
22 10
14 61 19 Dense, yellow brown, FINE SAND, little gravel, little medium sand, trace :::’:::::
19 81 1.3[65] silt, trace coarse sand :.:.:.:.:
-FILL- CRAKK
° = S
14 30 KIS
13 s2 | 05125 Medium dense, mix of dark yellow brown, gravelly FINE SAND, little 00K
12 S[29] i ittle s i - SRR
coarse - medium sand, little silt, & pockets of olive gray, SILT, little clay XRKXK,
6 50 S5
5 50 TIRKRLKS
10 ' LKL
16 s3 | 080 Medium dense, mix of dark yellow brown, FINE SAND, little gravel, little ~ kXXX%
-8 [40] : g - h CLRRR
8 medium sand, little silt, trace coarse sand & olive gray, SILT, little clay :,:,:,:,:
5 10 SRS
7 | SR
10 , . S5
1" S4 0.1[5] Medium dense, few sharp gravel & coarse sand particles recovered SRS
4 9.0 :’:’:’:’:
50 SRR
2 ' CHXHRKR
L 40 - 8 s5 | 04p0] Medium dense, gray & dark yellow brown, FINE SAND, little silt, littie {00550
6 gravel, little medium sand, trace coarse sand RRLRR
4 110 PoSed0tede!
770 SRR
4 ' KK
8 25K
S6 | 0420 i i i i S35
3 -4 [20] Medium dense, gray, silty GRAVEL, little coarse - fine sand, trace clay :.:.:.:.:
6 130 R
13.0 55 |, T30 = =
2 < 11155 Soft, dark gray, SILT, trace clay, trace organic matter, trace fine sand —
2 ’ ]
2 -TIDAL MARINE DEPOSIT- —
L 15 — 150 —
WOH 15.0 ]
WOH | o5 | 20[100] Very soft, dark gray, SILT, little clay, trace organic matter, w/ occasional =
WOH sea shell remnant ]
1 17.0 =]
WOH 17.0 ]
WOH -]
WOH S9 | 2.0[100] Very soft, similar to S8 —
WOH 19.0 —
Casing sunk while cleaning it out i
— 20 1 200 B
1 —
1 $10 0.0[0] Soft, dark gray wash, likely similar to S8 —
1 220 ]
WOH 22.0 —
WOH —]
WOH S11 1.8 [90] Very soft, similar to S8, w/ little clay =
1 240 —
WOH 24.0 —_
WOH ]
= 25 — WOH $12 1.8[90] Very soft, similar to $11 =
WOH 26.0 —]
WOR 26.0 ]
WOR ]
WOH S13 1.8 [90] Very soft, similar to S11 —
WOH 28.0 ]
WOR 28.0 —
WOH Description Continues on Next Page ===
Sampler Identification COHESIVE SOILS NON-COHESIVE SOILS Soil Descriptions Proportion
S Standard Split Spoon Blows/foot (N)  Consistency Blows/foot (N)  Apparent Density Capitalized Soil Name Major Component
SL  Large Spoon (O.D.= 3in) 0o -1 Very Soft 0 - 4 Very Loose Lower Case Adjective 35% - 50%
T Thin Wall Tube 2 - 4 Soft 5 -10 Loose Some 20% - 35%
U Undisturbed Piston 5 -8 Medium Stiff 11 - 30 Medium Dense Little 10% - 20%
(0] Open End Rod 9 -15 Stiff 31 - 50 Dense Trace 1% - 10%
A Auger Flight 16 - 30 Very Stiff > 50 Very Dense
C Core Barrel >30 Hard WOR - Weight of Rod
NR  Not Recorded WOH - Weight of Hammer ENGLISH
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STATE OF NEW HAMPSHIRE DEPARTMENT OF TRANSPORTATION
MATERIALS & RESEARCH BUREAU - GEOTECHNICAL SECTION

TEST BORING REPORT

Ao Hamenriive|| BORING NO. B06

SHEET NO. 2 OF

3

STA. __117+34 OFF. LT 04

PROJECT NAME _DURHAM 16236 BRIDGE NO. _145/116 | gasELINE US Route 4
DESCRIPTION _US Route 4 over Bunker Creek ELEVATION (ft) 75
STRATUM CHANGE (ft) | BLOWS SAMPLER | DEPTH
o Tomm Teovmon] FER |NowbER RECOVERY| RANGE FIELD CLASSIFICATION AND REMARKS SovBoL
1 ST4 | Z.01700] Very soft, initially similar to ST1, over dark grayish brown, silty MUCK, =
| 50 2 00| little organic matter including fibers, trace fine sand, trace clay N |
3 300 Medium stiff, likely similar to S14, from what is stuck to the outside of
4 s15 0.0[0] spoon & observing the washing out after sample
4 :
3 32,0 -TIDAL MARINE-
WOH 320 ==
WOH Very soft, dark grayish brown, silty ORGANIC MUCK w/ fibers, w/ zones [ —
WOH S16 | 2.0[100] of dark gray, SILT, trace organic matter —
335 | -26.0 2 340| Dark gray, SILT, little cla v
2 340 oray, ’ v /
L 35 — 3 s17 | 1.8[90] Medium stiff, greenish gray, silty CLAY, w/ olive stains, few dark brown _|
3 organic fibers, occasional trace wood
4 36.0
WOR %0 Very soft, greenish gray, silty CLAY
WOH | g4 | 20 [100]
WOH ’
WOH 380 -MARINE DEPOSIT-
— 40 WOH 40.0 1
WOH . . .
won | S19 | 20[100] Very soft, greenish gray, silty CLAY, w/ few black stains
1 42,0
— 45 — WOR 750 7
WOR
wor | S20 | 2.0[100] Very soft, similar to S19
WOH 47.0
— 50 — WOR 50.0 7]
WOR
wor | S21 | 08[40] Very soft, similar to S19
WOH 52.0
= 55 — I
WOR 550
56.0 | -485 | “OR | s2 | 080 Simiarto 19 A
’ e 30 8 [40] A few gravel particles, little fine sand, trace of coarse - medium sand % :
19 s7.0| recovered iR
Advanced exploration through large cobble with NX diamond with 0.6' =
recovery. O
16 58.0 -
15 Medium dense, appears to be a light olive gray to light olive brown 27
$23 0.0[0] sandy Till '
& y (o
8 -GLACIAL TILL- Ty
L 60 — 60.0 I
10 60.0 :
11 s24 | 0630] Medium dense, gray w/ pale olive zones, FINE SAND, little silt, little L/@
15 gravel, little coarse - medium sand aoleg
14 62.0 =
42 620 i
30 s25 | 06[30] Very dense, light yellow brown & olive gray, FINE SAND, little gravel, g
24 little silt, little coarse - medium sand, w/ cobble likely 5018
19 64.0 T
L 65 — 19 s26 | 04[20] Dense, light olive brown, FINE SAND, little silt, little gravel, trace coarse "', :
16 - medium sand °
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TEST BORING REPORT Now Famnriiel| BORING NO. B06
STATE OF NEW HAMPSHIRE DEPARTMENT OF TRANSPORTATION SHEET NO 3 OF 3
MATERIALS & RESEARCH BUREAU - GEOTECHNICAL SECTION STA 117'+34 OFF._ LT 04
PROJECT NAME _DURHAM 16236 BRIDGE NO. _145/116 | pagELINE US Route 4
DESCRIPTION _US Route 4 over Bunker Creek ELEVATION (ft) 7.5
STRATUM CHANGE (ft) | BLOWS SAMPLER | DEPTH
0 Momor Temummon PER NS RECOVERY| RANGE FIELD CLASSIFICATION AND REMARKS oM
12 =T 66.0 % .
8 ’ Medium dense, light olive brown, FINE SAND, little silt, litle medium ATy
g s27 | 0.9ps] sand, trace gravel, trace coarse sand : @
8 68.0 -GLACIAL TILL- R
9 580 ot
9 S28 | 0.6[38] Medium dense, similar to S27 @ :
696 | -621 | 1o 626 > s
L 70 - ' 15/0.1 . -APPROXIMATE BEDROCK SURFACE- _
Hard, slightly weathered, slightly to moderately fractured w/ two high
c1 | 481100 angle fractures & two moderate angle fractures, dark gray, coarse -
medium grained, DIORITE
RQD:3.2/4.8=67%
74.8
= 75 — 7438 |
Hard, slightly weathered, moderately - slightly fractured w couple of
c2 4.9 (98] moderately dipping fractures, dark gray, coarse - medium grained,
’ DIORITE
RQD: 2.1/5.0 =42%
79.8
80 Bottom of Exploration @ 79.8 ft (El. - 72.3)
= 100 —




TB-12 S:\MATERIALS-RESEARCH\GINTW\PROJECTS\DURHAM\16236\16236-BRIDGE TEST BORINGS.GPJ 11/2/2017 10:27:06 AM TB-12

TEST BORING REPORT Now Famerriiel| BORING NO. B07
STATE OF NEW HAMPSHIRE DEPARTMENT OF TRANSPORTATION SHEET NO 1 OF 2
MATERIALS & RESEARCH BUREAU - GEOTECHNICAL SECTION STA 118-+14 OFF LT 04
PROJECT NAME _DURHAM 16236 BRIDGE NO. _145/116 | pagELINE US Route 4
DESCRIPTION _US Route 4 over Bunker Creek ELEVATION (ft) 10.4
GROUNDWATER EQUIPMENT | SAMPLER CASING CORE | START/END ___8/25/14/8/26/14
oate | Tme | DEPTH| ELEV. | BOTTOM [BOTTOM| TYPE: s NW NX DRILLER C. Cleveland (NHDOT)
(ft) (fty  |OF CASING|OF HOLE| SIZE I.D. (in): 1.375 3 1.875 INSPECTOR Doug Rogers
Tidal HAMMER WT. (Ib): 140 DRILL RIG
HAMMER FALL (in): 30 CLASSIFIER DRR
HAMMER TYPE: Automatic CME 45-C Trlr EAST/NORTH (ft)__1192651/231876
STRATUM CHANGE (ft) | BLOWS SAMPLER | DEPTH
DEPTH SAMPLE STRATUM
() DEPTH JELEVATION S’Ei NUMBER RE(Cﬂ?Eg/DE]RY RA(#)GE FIELD CLASSIFICATION AND REMARKS SYMBOL
-0 -ASPHALT PAVEMENT-
14 | 90 |3 1o S
32 S1 14770] Very dense, yellowish brown and dark yellowish brown, MEDIUM-FINE SRS
- ; GG
30 SAND, some gravel, some coarse sand, trace silt RS
19 30 -FILL- :3:3:3:3:
o 30 Medium dense, greyish brown and yellowish brown, MEDIUM-FINE S
8 s2 0.7 [35] SAND, some gravel, little coarse sand, little silt, over olive grey and SRS
6 olive, clayey SILT, w/ occasional thin layer yellowish brown medium-fine {55
5 9 50| sand SRS
5 S8
4 Loose, olive and light olive brown, SILT, little clay, mixed w/ greyish SRR
S3 | 1.0[50] / SRS
4 brown, COARSE-FINE SAND, little gravel QEIREIR
3 20 K
3 s4 0.4 [36] & Olive, clayey SILT, little coarse-medium sand, trace fine gravel, isolated :::::::::
4 81| weathered stone in end of split spoon tip IR
25/0.1 :::::::::
Advanced hole to 10.0' through cobble (8.1-8.6') w/ 3" roller bit; removed  [XXX5
3" casing drive shoe and replaced w/ spin shoe; re-advanced to 10.0’ SRS
- 10 KRS
13 100 Grey, coarse-fine sandy GRAVEL, some silt, small cobble from pesedeteode
S5 | 0.6[60] SRS
50 110 11.0-11.3' CHRXRK?
KKK
CRREAL
KKK
2 3
11 Medium dense, grey and dark grey, gravelly COARSE-FINE SAND, little  [X3XX%S
7 S6 | 0.6[30] silt, occasional solid wood fragment (treated-w/ strong odor, as part of KRR
5 14o| Past construction) RS
14.0 36 |, e — = ————— — — — — — —
21
— 15 — 14 s7 0.9 [45] Dense, solid WOOD, w/ strong odor
16.0 | -5.6 8 SR ,
3 ' Soft, dark grey and greenish grey, SILT
2 S8 0.0[0] Note: dark grey and dark brownish grey washwater observed while
2 advancing to 18.0'; outside of split spoon covered w/ dark grey and
3 180| greenish grey, SILT following SPT
2 180 Soft, dark grey and greenish grey, SILT, little clay, few wood fragments,
; s9 1.3 [65] isolated tiny sea-shell fragments
- _ 2 200 -TIDAL MARINE DEPOSIT-
20 1 200
2
2 S$10 | 0.7[39] Soft, dark grey to dark greyish brown, SILT, trace organic
2 220
220 | -11.6
WOH 220 Dark brown, mucky PEAT
230 | -126 ; s11 | 1680 -ORGANIC DEPOSIT-
5 940 Grey, clayey SILT to silty CLAY
3 240
Very stiff, grey and olive grey, silty CLAY
— 25 — ; S12 | 1.5[75] i arey grey. sty
1 960 -MARINE DEPOSIT-
%5 | 161 |4 s13 | 0.7 [100] |%8° »6.71~Grey and olive grey, clayey SILT
40/0.2 5.8 -APPROXIMATE BEDROCK SURFACE-
Very severely to completely weathered, ROCK (26.5-26.7")
Hard, very slightly weathered, moderately to slightly fractured, dark grey,
Sampler |dentification COHESIVE SOILS NON-COHESIVE SOILS Soil Descriptions Proportion
S Standard Split Spoon Blows/foot (N)  Consistency Blows/foot (N)  Apparent Density Capitalized Soil Name Major Component
SL  Large Spoon (O.D.= 3in) 0o -1 Very Soft 0 - 4 Very Loose Lower Case Adjective 35% - 50%
T Thin Wall Tube 2 - 4 Soft 5 -10 Loose Some 20% - 35%
U Undisturbed Piston 5 -8 Medium Stiff 11 - 30 Medium Dense Little 10% - 20%
(0] Open End Rod 9 -15 Stiff 31 - 50 Dense Trace 1% - 10%
A Auger Flight 16 - 30 Very Stiff > 50 Very Dense
C Core Barrel >30 Hard WOR - Weight of Rod
NR__ Not Recorded WOH - Weight of Hammer ENGLISH
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TEST BORING REPORT Now Famnriiel| BORING NO. BO7
STATE OF NEW HAMPSHIRE DEPARTMENT OF TRANSPORTATION SHEET NO 2 OF 2
MATERIALS & RESEARCH BUREAU - GEOTECHNICAL SECTION STA 118-+14 OFF.__ LT 04
PROJECT NAME _DURHAM 16236 BRIDGE NO. _145/116 | pagELINE US Route 4
DESCRIPTION _US Route 4 over Bunker Creek ELEVATION (ft) 10.4
STRATUM CHANGE (ft) | BLOWS SAMPLER | DEPTH
A e — PER Ny RECOVERY| RANGE FIELD CLASSIFICATION AND REMARKS o
C1 4.898] coarse-grained, DIORITE. Joints/fractures are closely spaced and
shallow to moderately dipping w/ exception of 65° fracture at 30.6". Most
— 30 joint surfaces are stained and/or discolored. ]
RQD: 3.6/4.9=73%
317
377
Hard, slightly to very slightly weathered, moderately to slightly fractured,
dark grey, coarse-grained, DIORITE. Joints/fractures are closely spaced
c2 4.9[98] w/ exception of extremely fractured zone from 32.0-32.3'. Most
joints/fractures are near-horizontal to shallow dipping w/ exception of 60°
= 35 — fracture at 32.7'. Most all joint surfaces are stained and/or discolored.  —
RQD: 3.4/5.0 =68%
36.7
Bottom of Exploration @ 36.7 ft (El. - 26.3)
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TEST BORING REPORT Now Famnriiel| BORING NO. B08
STATE OF NEW HAMPSHIRE DEPARTMENT OF TRANSPORTATION SHEET NO 1 OF 2
MATERIALS & RESEARCH BUREAU - GEOTECHNICAL SECTION STA 118-+14 OFF.__RT 20
PROJECT NAME _DURHAM 16236 BRIDGE NO. 145/116 | gASELINE US Route 4
DESCRIPTION _US Route 4 over Bunker Creek ELEVATION (ft) 10.0
GROUNDWATER EQUIPMENT | SAMPLER CASING CORE | START/END 8/6/14 /8/7/14
oate | Tme | DEPTH| ELEV. | BOTTOM [BOTTOM| TYPE: s NW NX DRILLER C. Cleveland (NHDOT)
(ft) (fty  |OF CASING|OF HOLE| SIZE I.D. (in): 1.375 3 1.875 INSPECTOR Doug Rogers
Tidal HAMMER WT. (Ib): 140 DRILL RIG
HAMMER FALL (in): 30 CME 45-C Trl CLASSIFIER DRR
HAMMER TYPE: Automatic -CTrlr | EAST/NORTH (ft) __1192644/231852
STRATUM CHANGE (ft) | BLOWS SAMPLER | DEPTH
DEPTH SAMPLE STRATUM
(t) DEPTH |ELEVATION S’Ei NUMBER RE(Cﬂ?Eg/E]RY RA(#)GE FIELD CLASSIFICATION AND REMARKS SYMBOL
-0 -ASPHALT PAVEMENT-
0.9 9.1 15 o : - : OO,
Medium dense, dark greyish brown and dark yellowish brown, gravelly :,:,:,:,:
13 St 1.0 [50] COARSE-FINE SAND, some silt, over greyish brown and yellowish KIS
1 brown, MEDIUM-FINE SAND, little coarse sand, little fine gravel, little :0:0:0:0:
10 30/ silt ’:’:’:’:’
6 30 Medium dense, dark yellowish brown, MEDIUM-FINE SAND, some et
6 s2 | 0525 coarse sand, little fine gravel, little silt KRR
6 SRS
7 S5
L 5 50 -FILL- KRLKK
1 50 SRR
12 Medium dense, dark yellowish brown, silty COARSE-FINE SAND, some (50556
5 S3 0.6 [30] gravel, w/ pockets of olive and olive grey clayey silt, over dark grey, silty X555
4 CLAY, trace fine gravel, trace coarse-medium sand RRLRR
72 5KS
1 ' SRS
0 sa | 01 Very loose, dark yellowish brown, COARSE-FINE SAND (most likely K
3 wash material while advancing to 7.0") :::::::::
2 920 CLRRR
2 %0 et
L 10 — 2 ss5 | 0715 Medium dense, grey and dark grey, SILT, little clay, mixed w/ gravelly — __| :::::::::
" COARSE-FINE SAND SIS
12 R
17 o , . . SRR
] Medium dense, grey and dark grey, SILT, little clay, mixed w/ gravelly 0:0:0:0:0
8 86 | 0.9[53] COARSE-FINE SAND, isolated 1" wood fragment, cobble from RRLRR
7 127] 12.7-12.9' SRLLKS
20/0.2 SIS
1 130 KIS
3 SRS
6 §7 | 04[20] Loose, grey, gravelly COARSE-FINE SAND, mixed w/ SILT, little clay KRR
SRS
L e 12 150 RIS
15 8 150 SRS
15.7 57 3 Grey-greenish grey, gravelly COARSE-FINE SAND, some silt 0’0“0’0
2 S8 1.1159] Medium stiff, grey-greenish grey, SILT, trace clay, isolated reed, —
3 179| isolated small sea shell fragment
1 7.0
1 S9 1.4 [70] Soft, similar to S8
2 -TIDAL MARINE DEPOSIT-
1 19.0
2 9.0
L 20 — 3 s10 | 0.3[15] Medium stiff, green-greenish grey, SILT, trace of medium sand, isolated _
4 reed, isolated small sea shell fragments
3 21.0
2 220
2 Soft, dark grey-greenish grey, SILT, trace medium sand, trace clay,
2 s 1.2[60] occasional reed, isolated wood fibers
BT AT o 240 ~GLACIAL TILL-
25 4 245
9 s12 0.6 [30] Medium den_se, grey-dark grey, fine sandy SILT, some gravel, little {
12 coarse-medium sand, trace clay :
26.7 | 167 b 208 R
’ s 570 -APPROXIMATE BEDROCK SURFACE-
Hard, slightly to very slightly weathered, moderately fractured to sound,
dark grey, coarse-grained, DIORITE. Isolated stringers of calcite are
present. Joints/fractures are close to moderately closely spaced,
Sampler Identification COHESIVE SOILS NON-COHESIVE SOILS Soil Descriptions Proportion
S Standard Split Spoon Blows/foot (N)  Consistency Blows/foot (N)  Apparent Density Capitalized Soil Name Major Component
SL  Large Spoon (O.D.= 3in) 0o -1 Very Soft 0 - 4 Very Loose Lower Case Adjective 35% - 50%
T Thin Wall Tube 2 - 4 Soft 5 -10 Loose Some 20% - 35%
U Undisturbed Piston 5 -8 Medium Stiff 11 - 30 Medium Dense Little 10% - 20%
(0] Open End Rod 9 -15 Stiff 31 - 50 Dense Trace 1% - 10%
A Auger Flight 16 - 30 Very Stiff > 50 Very Dense
C Core Barrel >30 Hard WOR - Weight of Rod
NR  Not Recorded WOH - Weight of Hammer ENGLISH
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TEST BORING REPORT Now Famnriiel| BORING NO. B08
STATE OF NEW HAMPSHIRE DEPARTMENT OF TRANSPORTATION SHEET NO 2 OF 2
MATERIALS & RESEARCH BUREAU - GEOTECHNICAL SECTION STA 118-+14 OFF.__RT 20
PROJECT NAME _DURHAM 16236 BRIDGE NO. _145/116 | pagELINE US Route 4
DESCRIPTION _US Route 4 over Bunker Creek ELEVATION (ft) 10.0
STRATUM CHANGE (ft) [ BLOWS SAMPLER | DEPTH
DEPTH SAMPLE STRATUM
(ft) DEPTH |ELEVATION g??t NUMBER RE(Cﬂ?Eg/DE]RY RA(%GE FIELD CLASSIFICATION AND REMARKS SYMBOL
near-horizontal to shallow dipping w/ exception of high-angle
c1 5.0[100] (near-vertical) fracture extending from 28.4 to 29.8'. The fracture is
— 30 — partially infilled w/ epidote from 29.0-29.6'. Small zone of moderately
severe weathering exists from 28.7-28.8". Few joint surfaces are
discolored/stained.
RQD: 4.1/5.0 =82%
32,0
320
Hard, slightly to very slightly weathered, moderately to slightly fractured,
dark grey, coarse-grained, DIORITE. Stringers of calcite and epidote are
present throughout the run. Joints/fractures are close to very closely
c2 4.4188] spaced and near-horizontal to shallow dipping with exception of
L 35 — high-angle fracture extending from 35.3-35.9'. Moderate weathering and _|
extreme fracturing within this zone. Isolated minor pitting of core surface
exists. Approximately 0.6' of core was left in hole, unable to retrieve.
RQD: 2.7 /5.0 = 54%
37.0
Bottom of Exploration @ 37.0 ft (El. - 27.0)
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TEST BORING REPORT Now Famnriiel| BORING NO. B101
STATE OF NEW HAMPSHIRE DEPARTMENT OF TRANSPORTATION SHEET NO 1 OF 2
MATERIALS & RESEARCH BUREAU - GEOTECHNICAL SECTION STA 120'+09 OFF.__ LT 36
PROJECT NAME _DURHAM 16236 BRIDGE NO. __N/A | BASELINE US Route 4
DESCRIPTION _US Route 4 Roadway ELEVATION (ft) 20.3
GROUNDWATER EQUIPMENT | SAMPLER CASING CORE | START/END 8/8/14 /8/11/14
oate | Tme | DEPTH| ELEV. | BOTTOM [BOTTOM| TYPE: s NW NX DRILLER _Cleveland/Woodward
(ft) (fty  |OF CASING|OF HOLE| SIZE I.D. (in): 1.375 3 1.875 INSPECTOR Doug Rogers
8/11/14_[ 8:05 am 9.4 10.9 23.0 24.8 HAMMER WT. (Ib): 140 DRILL RIG
HAMMER FALL (in): 30 . CLASSIFIER DRR
AMMER TYPE. Aot CME 45-C Track rig| EAST/NORTH (ft) __1192846/231849
STRATUM CHANGE (ft) [ BLOWS SAMPLER | DEPTH
DEPTH SAMPLE STRATUM
() DEPTH JELEVATION S’Ei NUMBER RE(Cﬂ?Eg/ERY RA(%GE FIELD CLASSIFICATION AND REMARKS SYMBOL
- 0 —
07 | 196 | 00 Dark brown, sandy LOAM (TOPSOIL) T
: ’ S1 1.4 [70]
1 3 Grey and olive grey, SILT to clayey SILT ("blocky" structure from 1.1") //
2.0
3 20 -MARINE DEPOSIT- /
5
1 $2 1.7 [85] Very stiff, olive grey, clayey SILT, few very dark reddish brown mottles
14 4.0
3 4.0
L 5 — 7 s3 1.7 [85] Stiff, olive-olive grey and grey, clayey SILT/silty CLAY, w/ very dark _
8 reddish brown mottles throughout (manganese)
10
. S
6 s4 1.8 [90] Stiff, olive grey-olive, silty CLAY, w/ isolated very dark reddish brown
6 mottle
6 8.0
3 8.0
4 S5 1.9 [95] Stiff, olive-olive grey and grey, silty CLAY, isolated very dark reddish
6 brown mottle
6
- 10 — 3 0T 10.0 |
4
4 S6 | 2.0[100] Stiff, olive grey w/ traces of yellowish brown, silty CLAY
5 12,0
— 15 7 2 150 7
1
1 S7 | 2.0[100] Very soft, grey, silty CLAY
0 17.0
WOH 18.0
WOH S8 2.0 [100 i
WOH -0[100] Very soft, grey, silty CLAY to clayey SILT
L 20 - WOH 200 _
21.8 -1.5 - - - A
Advanced hole to 23.0'; noted occasional stone from 21.8 % :
A ) o
10 23.0 - _
3 Olive brown, silty MEDIUM-FINE SAND, somee gravel, little coarse o
4 S9 1.0[50] sand over medium stiff, grey, clayey SILT w/ yellowish brown fine sand 1L
3 layer 2
- _ 25.0 | :
25 5 25.0 e,
15 Dense, light olive brown-olive brown, silty FINE SAND, little gravel, R
23 S$10 | 1.2[60] some coarse-medium sand, occasional very severely weathered rock g
23 fragment L/@
27.0 A+
-GLACIAL TILL- @[ N
B A
B
Sampler Identification COHESIVE SOILS NON-COHESIVE SOILS Soil Descriptions Proportion
S Standard Split Spoon Blows/foot (N)  Consistency Blows/foot (N)  Apparent Density Capitalized Soil Name Major Component
SL  Large Spoon (O.D.= 3in) 0o -1 Very Soft 0 - 4 Very Loose Lower Case Adjective 35% - 50%
T Thin Wall Tube 2 - 4 Soft 5 -10 Loose Some 20% - 35%
U Undisturbed Piston 5 -8 Medium Stiff 11 - 30 Medium Dense Little 10% - 20%
(0] Open End Rod 9 -15 Stiff 31 - 50 Dense Trace 1% - 10%
A Auger Flight 16 - 30 Very Stiff > 50 Very Dense
C Core Barrel >30 Hard WOR - Weight of Rod
NR  Not Recorded WOH - Weight of Hammer ENGLISH
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STATE OF NEW HAMPSHIRE DEPARTMENT OF TRANSPORTATION
MATERIALS & RESEARCH BUREAU - GEOTECHNICAL SECTION

TEST BORING REPORT

MNew Hampsiirel | BORING NO. B101

SHEET NO.___ 2 o]

F 2

STA. _120+09 OFF. LT 36
PROJECT NAME _DURHAM 16236 BRIDGE NO. __N/A | pASELINE US Route 4
STRATUM CHANGE (ft) | BLOWS SAMPLER | DEPTH
DEPTH SAMPLE STRATUM
(ft) DEPTH |ELEVATION SEF% NUMBER RE(%??%RY RA(%GE FIELD CLASSIFICATION AND REMARKS SYMBOL.
30 Advanced hole to 30.3' w/ roller bit; cutting steady (boulder) from 30.0' % 'A
3 -GLACIAL TILL- i @
c1 0.9[53] Cored through remainder of boulder (30.0-31.2') and into glacial till soil - A '
2528 Light olive brown-olive, silty MEDIUM-FINE SAND, some coarse sand, @ 4
28 S11 0.6[86] |~ 3,7 little gravel, w/ occasional very severely weathered rock fragment, g
25/0.2 split-spoon refusal at 32.7"
Bottom of Exploration @ 32.7 ft (El. - 12.4)
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TEST BORING REPORT Now Famnriiel| BORING NO. B102
STATE OF NEW HAMPSHIRE DEPARTMENT OF TRANSPORTATION SHEET NO 1 OF 1
MATERIALS & RESEARCH BUREAU - GEOTECHNICAL SECTION STA 122'+00 OFF_ LT 09
PROJECT NAME _DURHAM 16236 BRIDGE NO. __N/A__ | gASELINE US Route 4
DESCRIPTION _US Route 4 Roadway ELEVATION (ft) 34.8
GROUNDWATER EQUIPMENT | SAMPLER CASING CORE | START/END __8/27/14/8/27/14
e | tme | DEPTH| ELEV. | BoTTOM |BOTTOM[ TYPE: B NW NX DRILLER C. Cleveland (NHDOT)
(ft) (ff) |OF CASING[OF HOLE| SIZE I.D. (in): 1.375 3 1.875 INSPECTOR Scott Myers
8/27/14_[11:00am [ 14.0 20.8 4 14.8 HAMMER WT. (Ib): 140 DRILL RIG
HAMMER FALL (in): 30 CLASSIFIER SFM
AMMER TYPE. Aot CME 45-C Trlr EAST/NORTH (ft) __1193022/231769
STRATUM CHANGE (ft) [ BLOWS SAMPLER | DEPTH
DEPTH SAMPLE STRATUM
(ft) DEPTH |ELEVATION ggi NUMBER RE(Cﬂ?Eg/DE]RY RA(#)GE FIELD CLASSIFICATION AND REMARKS SYMBOL
— 0
-ASPHALT PAVEMENT-
1.5 33.3 39 75 v:i:i
38 S1 1.3[65] Very dense, dark brown to yellow brown, gravelly FINE SAND, little :0:0
. ; ; 00
31 medium sand, trace coarse sand, trace silt K,
24 3.5 :0:0
-FILL- 5
4.0 30.8 70 - - —
13 : Light olive brown, FINE SAND, some silt, little gravel, trace coarse - % :
L 5 - 50 20.8 25 S2 1.1 [65] medium sand, w/ cobbles likely -GLACIAL TILL- 4.2
' ' 92 5, Pulverized Rock in spoon -APPROXIMATE BEDROCK SURFACE-
57
c1 1.6 [94] Hard, very slightly weathered, dark gray, coarse grained, DIORITE
. RQD = 1.5/1.7 = 88%
7
56/0.4 83 10.4[100] ;'g 78| Pulverized Bedrock in spoon
Most of run: Hard, very slightly weathered, slightly fractured, dark gray,
coarse grained, DIORITE
c2 3.5[88] From 9.7-10.2" and from 11.0-11.8". Moderately hard, severely
— 10 weathered, extremely fractured, brownish gray, coarse grained, n
DIORITE
RQD =2.2/4.0 = 55%
11.8
1.8
Hard, very slightly weathered, slightly fractured to sound, dark gray,
C3 3.0[100] coarse grained, DIORITE
RQD =2.9/3.0 =97% L4
15 14.8
Bottom of Exploration @ 14.8 ft (El. 20.0)
Sampler Identification COHESIVE SOILS NON-COHESIVE SOILS Soil Descriptions Proportion
S Standard Split Spoon Blows/foot (N)  Consistency Blows/foot (N)  Apparent Density Capitalized Soil Name Major Component
SL  Large Spoon (O.D.= 3in) 0o -1 Very Soft 0 - 4 Very Loose Lower Case Adjective 35% - 50%
T Thin Wall Tube 2 - 4 Soft 5 -10 Loose Some 20% - 35%
U Undisturbed Piston 5 -8 Medium Stiff 11 - 30 Medium Dense Little 10% - 20%
(0] Open End Rod 9 -15 Stiff 31 - 50 Dense Trace 1% - 10%
A Auger Flight 16 - 30 Very Stiff > 50 Very Dense
C Core Barrel >30 Hard WOR - Weight of Rod
NR  Not Recorded WOH - Weight of Hammer ENGLISH
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TEST BORING REPORT Now Famnriiel| BORING NO. B201
STATE OF NEW HAMPSHIRE DEPARTMENT OF TRANSPORTATION SHEET NO 1 OF 4
MATERIALS & RESEARCH BUREAU - GEOTECHNICAL SECTION STA 114'+35 OFF._ LT 04
PROJECT NAME _DURHAM 16236 BRIDGE NO. __N/A | BASELINE US Route 4
DESCRIPTION _US Route 4 over Bunker Creek ELEVATION (ft) 86
GROUNDWATER EQUIPMENT | SAMPLER CASING CORE | START/END __4/25/17 / 8/24/17
oate | Tme | DEPTH| ELEV. | BOTTOM [BOTTOM| TYPE: s NW NX DRILLER C. Cleveland (NHDOT)
(ft) (fty  |OF CASING|OF HOLE| SIZE I.D. (in): 1.375 3 1.875 INSPECTOR Doug Rogers
4/25/17 Tidal HAMMER WT. (Ib): 140 DRILL RIG DRR
e CME 45-C Trir Syt 1192289/231985
HAMMER TYPE: Automatic EAST/NORTH (ft)
STRATUM CHANGE (ft) | BLOWS SAMPLER | DEPTH
DEPTH SAMPLE STRATUM
(ft) DEPTH |ELEVATION S’Ei NUMBER RE(Cﬂ?Eg/DE]RY RA(#)GE FIELD CLASSIFICATION AND REMARKS SYMBOL
-0 -BITUMINOUS PAVEMENT-
Advanced hole utilizing 4" roller bit through asphalt
1.3 7.3 = PLXRRRD
16 : Medium dense, yellowish brown w/ traces of greyish brown, gravelly KRR
17 st | 12060 MEDIUM-FINE SAND, little-trace coarse sand, lttle silt S8R
23 '
K 5555
35 -FILL- ’:.:’:.:’
8 30 SRR
SRR
L 5 | 8 2 | 0515 Medium dense, olive-light olive brown, silty FINE SAND, some gravel to _EXXX%
5[29] " bt . SRR
6 gravelly", little coarse-medium sand QAL
° 24 355
6 0 PoSed0tede!
SRS
g s3 0.5[25] Looze, grey, angular gravel-sized rock fragments, trace coarse-medium :::::::::
3 >n KRS
8.0 03009
2 80 SRS
, , . . ot
> s4 0.7 [35] Very loose, grey and light grey, clayey SILT, trace fine gravel, isolated :::::::::
] root fiber .:.:.:.:.
o | e
1 ’ Grey and dark grey, SILT and clayey SILT, trace gravel, isolated wood .:.:.:.:.
110 | -25 2 s5 | 0.8[40] fragment %% %%
2 %
3 120 /
3 3.0
2 6 1.8 [90] Medium stiff, grey-olive grey, clayey SILT, w/ occasional very thin
4 yellowish brown silt partings
- 15 — 4 15.0 ]
3 5.0
3
5 S7 1.7 [85] Medium stiff, similar to S6
4 17.0
-MARINE DEPOSIT-
— 20 — WOH 20.0 ]
WOH S8 2.0 [100 i i i
WOH .0 [100] Very soft, olive and olive grey, clayey SILT to silty CLAY
1 220
— 25 — WOH 25.0 1
WOH S9 2.0 [100 i
WOH .0 [100] Very soft, grey, clayey SILT/silty CLAY
WOH 27.0 /
7
Sampler Identification COHESIVE SOILS NON-COHESIVE SOILS Soil Descriptions Proportion
S Standard Split Spoon Blows/foot (N)  Consistency Blows/foot (N)  Apparent Density Capitalized Soil Name Major Component
SL  Large Spoon (O.D.= 3in) 0o -1 Very Soft 0 - 4 Very Loose Lower Case Adjective 35% - 50%
T Thin Wall Tube 2 - 4 Soft 5 -10 Loose Some 20% - 35%
U Undisturbed Piston 5 -8 Medium Stiff 11 - 30 Medium Dense Little 10% - 20%
(0] Open End Rod 9 -15 Stiff 31 - 50 Dense Trace 1% - 10%
A Auger Flight 16 - 30 Very Stiff > 50 Very Dense
C Core Barrel >30 Hard WOR - Weight of Rod
NR  Not Recorded WOH - Weight of Hammer ENGLISH
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TEST BORING REPORT

New Hamnsiirel | BORING NO. B201
STATE OF NEW HAMPSHIRE DEPARTMENT OF TRANSPORTATION SHEET NO 2 OF 4
MATERIALS & RESEARCH BUREAU - GEOTECHNICAL SECTION STA 114'+35 OFF.__ LT 04
PROJECT NAME _DURHAM 16236 BRIDGE NO. __N/A | BASELINE US Route 4
DESCRIPTION _US Route 4 over Bunker Creek ELEVATION (ft) 8.6
DEPTH |STRATUMCHANGE (ft) | BLOWS | o,\\ip g | SAMPLER | DEPTH STRATUM
(ft) DEPTH |ELEVATION g'g'; NUMBER RE&‘)DE%E]RY RA(%GE FIELD CLASSIFICATION AND REMARKS SYMBOL
7
= 30 — WOR 30.0 7
WOH
WgH $10 | 2.0[100] Very soft, grey, clayey SILT /
1 320 /
35 WOR 350 _%
WOR
WgH S11 | 2.0[100] Very soft, grey, clayey SILT /
WOH 37.0 /
Advanced hole to 45.0' utilizing 3" roller bit; no obstruction was observed /
— 40 — during the advancement; return washwater remained grey in colorand ]
the end of the roller bit was covered with silt at 45.0' /
-MARINE DEPOSIT- %
— 45 1 750 _/
g S$12 | 1.3[65] Very soft, grey, clayey SILT, isolated 1/2" stone /
1 47.0 /
50 7 WOH 500 _%
2
5 S13 0.0[0] Soft, no recovery-2 attempts /
2 520 /
— 55 — 1 55.0 _/
1
2 $14 | 2.0[100] Very soft, grey-dark grey, clayey SILT/silty CLAY
0 57.0 /
- 60 7 WOH 600 _/
WOH
won | s1s | 20100 Very soft, similar to S14 /
1 62.0 /
— 65 — WOR 65.0 _//
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TEST BORING REPORT

STATE OF NEW HAMPSHIRE DEPARTMENT OF TRANSPORTATION
MATERIALS & RESEARCH BUREAU - GEOTECHNICAL SECTION

PROJECT NAME _DURHAM 16236

B201

SHEET NO. 3 OF

4

STA. __114+35 OFF.

LT 04

DESCRIPTION _US Route 4 over Bunker Creek

BRIDGE NO. __N/A | BASELINE US Route 4

ELEVATION (ft)

8.6

ft) NUMBER
( DEPTH |ELEVATION 0.5ft (ft) [%] (ft)

FIELD CLASSIFICATION AND REMARKS

STRATUM
SYMBOL

WOR
WoR | s16 | 0420

WOR 67.0

WOR

WOR
WoRr | S17 | 140l

WOR 72,0

WOR

WOR
WOR §18 | 2.0[100]

WOR 77.0

WOR

WOR
WOR §19 | 2.0[100]

WOR 82.0

WOR

WOR
WOR 820 | 2.0[100]

WOR 87.0

WOR

WOR S21 2.0[100]

WOR
14
19

95.5 -87.0
s22 | 0.5[25]

13 97.0

= 100 —

60/0.1

101.8

Very soft, grey-dark grey, clayey SILT/silty CLAY

Very soft, similar to S16, w/ isolated 3/8" stone

Very soft, grey-dark grey, clayey SILT/silty CLAY

-MARINE DEPOSIT-

Very soft, similar to S18

Very soft, similar to S18

Very soft, grey, SILT, little clay

Olive grey, clayey SILT, isolated 3/4" stone

A AN

Advanced hole to 101.1"' w/ 3" roller bit; cutting boulder from 99.0' to
101.0'

-GLACIAL TILL-

S23, 101.1"' - 101.2", no recovery. Split spoon refused on cobble at
101.2"; further advanced to 101.8 w/ 3" roller bit

DT

5

i
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STATE OF NEW HAMPSHIRE DEPARTMENT OF TRANSPORTATION

TEST BORING REPORT

B201

4 4
MATERIALS & RESEARCH BUREAU - GEOTECHNICAL SECTION g.ll—_iEET 2\11%4_35 OFFOF LT 04
PROJECT NAME _DURHAM 16236 BRIDGE NO. __N/A | BASELINE US Route 4
DESCRIPTION _US Route 4 over Bunker Creek ELEVATION (ft) 8.6
STRATUM CHANGE (ft) | BLOWS SAMPLER | DEPTH
0 Momor Temummon PER Ny RECOVERY| RANGE FIELD CLASSIFICATION AND REMARKS o
Cored through boulder (101.8-103.1") with Nx core barrel; unable to 'A : 4@
C1 1.7 [34] further advance 3" drill casing: borehole unable to stay open; hole S
105 — terminated —fLle
106.8 B
Bottom of Exploration @ 106.8 ft (El. - 98.2)
=110 —
=115 —
=120 —
=125 —
= 130 —
135 —
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TEST BORING REPORT Ko Hayendice | BORING NO.  B202
STATE OF NEW HAMPSHIRE DEPARTMENT OF TRANSPORTATION SHEET NO 1 OF 4
MATERIALS & RESEARCH BUREAU - GEOTECHNICAL SECTION STA 115'+35 OFF._ LT 03
PROJECT NAME _DURHAM 16236 BRIDGE NO. __N/A__ | gASELINE US Route 4
DESCRIPTION _US Route 4 over Bunker Creek ELEVATION (ft) 73
GROUNDWATER EQUIPMENT | SAMPLER CASING CORE | START/END 4/24/17 /97117
oate | Tme | DEPTH| ELEV. | BOTTOM [BOTTOM| TYPE: s NW NX DRILLER _Cleveland/Woodward
(ft) (fty  |OF CASING|OF HOLE| SIZE I.D. (in): 1.375 3 1.875 INSPECTOR Rogers/Myers
4/24/17 Tidal HAMMER WT. (Ib): 140 DRILL RIG
e CME 45-C Trl Syt 1?9@?5/;48/22/:9 4
HAMMER TYPE: Automatic =L 1| EAST/NORTH (ft) S
STRATUM CHANGE (ft) | BLOWS SAMPLER | DEPTH
DEPTH SAMPLE STRATUM
(t) DEPTH |ELEVATION ggi NUMBER RE(Cﬂ?Eg/DE]RY RA(#)GE FIELD CLASSIFICATION AND REMARKS SYMBOL
-0 -BITUMINOUS PAVEMENT-
Advanced hole utilizing 4" roller bit through asphalt
1.3 6.0 e
s RS
23 ) ) SRR
S1 1.4[70] Very dense, yellowish brown and dark yellowish brown, gravelly :,:,:,:,:
29 COARSE-FINE SAND, little silt .:.:.:.:.
13 35 -FILL- SRR
03009
KKK
70 KRLKK
10 . . . ) . RCHRKS
8 Medium dense, olive grey and light olive brown, SILT, little gravel, SRS
= 5 5 S2 0.7 [35] little-trace coarse-medium sand, over dark yellowish brown, :.:.:.:.:
5 COARSE-FINE SAND, some gravel, trace silt QRS
6.0 KRLKK
5 60 SRR
GG
3 s3 | 04p0 Loose, yellowish brown, MEDIUM-FINE SAND, little fine gravel, little SRR
2 coarse sand, little-trace silt REKEKS
1 60 SRS
2 50 KRS
1 Loose, grey and greenish grey, SILT, trace clay, mixed w/ yellowish SRS
o )5 4 S4 | 0.5[29] brown, MEDIUM-FINE SAND, trace gravel, trace coarse sand KRR
5 -2.
L 40 4 6 100
7 0.0
3 S5 0.8 [40] Grey-greenish grey, silty COARSE-FINE SAND, over medium stiff, dark
3 greenish grey, silty MUCK, occasional sea shell fragment
3 120
-MARINE DEPOSIT- (Tidal)
— 15 — WOH 15.0
WOH 1 g5 | 1.8190] Very soft, greenish grey-dark grey, silty MUCK, occasional sea shell
WOH fragment
WOH 17.0
175|102 | | | |  F-—--—-------""""-""—""—"\"—"\—""—"—"—"—"—"—"—"—"—"—————
Noted washwater change to grey-light grey at approximately 17.5'
— 20 2 200
4
5 S7 1.0 [50] Stiff, grey, silty CLAY/clayey SILT
5 220
-MARINE DEPOSIT-
— 25 4 %50 T
2 Soft, olive grey and grey, SILT, little clay, w/ very thin seams of dark
2 S8 1.4 [70] yellowish brown fine sandy silt, over olive grey w/ traces of dark
yellowish brown, silty CLAY
1 27.0
Sampler Identification COHESIVE SOILS NON-COHESIVE SOILS Soil Descriptions Proportion
S Standard Split Spoon Blows/foot (N)  Consistency Blows/foot (N)  Apparent Density Capitalized Soil Name Major Component
SL  Large Spoon (O.D.= 3in) 0o -1 Very Soft 0 - 4 Very Loose Lower Case Adjective 35% - 50%
T Thin Wall Tube 2 - 4 Soft 5 -10 Loose Some 20% - 35%
U Undisturbed Piston 5 -8 Medium Stiff 11 - 30 Medium Dense Little 10% - 20%
(0] Open End Rod 9 -15 Stiff 31 - 50 Dense Trace 1% - 10%
A Auger Flight 16 - 30 Very Stiff > 50 Very Dense
C Core Barrel >30 Hard WOR - Weight of Rod
NR  Not Recorded WOH - Weight of Hammer ENGLISH
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TEST BORING REPORT

STATE OF NEW HAMPSHIRE DEPARTMENT OF TRANSPORTATION

B20

2

2 4
MATERIALS & RESEARCH BUREAU - GEOTECHNICAL SECTION g.'l—.iEET 2\1105'4_35 OFFOF LT 03
PROJECT NAME _DURHAM 16236 BRIDGE NO. __N/A | BASELINE US Route 4
DESCRIPTION _US Route 4 over Bunker Creek ELEVATION (ft) 7.3
DEPTH |STRATUMCHANGE (ft) | BLOWS | o,\\ip g | SAMPLER | DEPTH STRATUM
(ft) DEPTH |ELEVATION g'g'?t NUMBER RE&‘)DE;DE]RY RA(%GE FIELD CLASSIFICATION AND REMARKS SYMBOL.
7
— 30 1 300 N
? S9 | 2.0[100] Very soft, grey, clayey SILT, w/ few black streaks /
0 320 /
= 35 — 1 35.0 _%
? S10 | 2.0[100] Very soft, grey, silty CLAY w/ occasional silt, little clay layer /
0 37.0 /
40 7 WOR 400 _/
WOR S11 1.9 [95 i
WOR 9[99] Very soft, grey, silty CLAY to clayey SILT
WOH 42,0 /
-MARINE DEPOSIT- %
45 WOR 450 7 /
WOR S12 2.0 [100 i " "
WOR .0 [100] Very soft, grey, SILT, little clay to "clayey
WOR 47,0 /
- 50 — WOR — _%
WOR
WgH $13 | 2.0[100] Very soft, grey, SILT, little clay /
1 52.0 /
— 55 — 1 55.0 _/
g $14 | 2.0[100] Very soft, grey w/ frequent black streaks, silty CLAY
1 57.0 /
80 7 WOR 60.0 _/
WOR | 515 | 2.0[100] i i
WOR - Very soft, greenish grey w/ black streaks, silty CLAY
WOR 62.0 /
— 65 WOR 550 i //
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TEST BORING REPORT

STATE OF NEW HAMPSHIRE DEPARTMENT OF TRANSPORTATION
MATERIALS & RESEARCH BUREAU - GEOTECHNICAL SECTION

PROJECT NAME _DURHAM 16236

B202

SHEET NO. 3 OF

4

STA. __115+35 OFF.

LT 03

DESCRIPTION _US Route 4 over Bunker Creek

BRIDGE NO. __N/A | BASELINE US Route 4

ELEVATION (ft)

7.3

ft) NUMBER
( DEPTH |ELEVATION 0.5ft (ft) [%] (ft)

FIELD CLASSIFICATION AND REMARKS

STRATUM
SYMBOL

WOR
WOR 8§16 | 2.0[100]

WOR 67.0

WOR

WOR
Wor | S17 | 200100

WOR 72,0

WOR

WOR
WOR §18 | 2.0[100]

WOR 77.0

WOR

WOR
WOR S19 1.9[95]

WOR 82.0

WOR

WOR
WOR 820 | 2.0[100]

WOR 87.0

WOR

WOR
WOR S21 2.0[100]

WOR 92,0

WOR

WOR S22 | 2.0[100]

= 100 —

WOR 100.5
WOR

Wor | S23 | 20[100]

WOR

Very soft, grey w/ occasional black streak, silty CLAY

Very soft, similar to S16

Very soft, grey w/ black staining throughout, silty CLAY

Very soft, greenish grey w/ black staining throughout, silty CLAY

-MARINE DEPOSIT-

Very soft, olive grey and grey w/ occasional black streak, silty CLAY,
occasional silt, little clay layer

Very soft, grey and olive grey w/ isolated streaks of black, silty CLAY,
occasional silt, little clay layer

Very soft, grey and olive grey, silty CLAY, w/ zone of olive grey, FINE
SAND, little silt

Very soft, greenish grey, silty CLAY, w/ silt, little clay layers and
occasional silty fine sand parting

L AAMMIIIIIIIIIIIIIIIIIIIHIIIM MMM
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TEST BORING REPORT Now Famnriiel| BORING NO. B202
STATE OF NEW HAMPSHIRE DEPARTMENT OF TRANSPORTATION SHEET NO 4 OF 4
MATERIALS & RESEARCH BUREAU - GEOTECHNICAL SECTION STA 115'+35 OFF._ LT 03
PROJECT NAME _DURHAM 16236 BRIDGE NO. __N/A__ | gASELINE US Route 4
DESCRIPTION _US Route 4 over Bunker Creek ELEVATION (ft) 7.3
DEPTH |STRATUMCHANGE (ft) | BLOWS | o,\\ip g | SAMPLER | DEPTH STRATUM
(ft) DEPTH |ELEVATION SEF% NUMBER RE&?E@ERY RA(%GE FIELD CLASSIFICATION AND REMARKS SYMBOL
1025 7
= 105 — WOR 105.0 _/
W10R s24 | 2.0100] Very soft, greenish grey w/ isolated black staining, silty CLAY, w/ silt,
little clay layers
1 107.0 /
-MARINE DEPOSIT- %
— 110 — WOR 7100 _/
W1OR s25 | 2.0[100] \_/ery soft, greenish grey, SILT, little clay, w/ silty clay layers, occasional /
fine sand layer
10 112.0 /
113.5 | -106.2 /
-GLACIAL TILL- :
L 115 - Advanced hole w/ 3" roller bit; noted material change at approximately ||+
113.5'; boulder encountered from 114.0-115.7" o1
Bottom of Exploration @ 116.0 ft (El. - 108.7)
= 120 —
=125 —
= 130 —
= 135 —
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TEST BORING REPORT Now Famnriiel| BORING NO. B203
STATE OF NEW HAMPSHIRE DEPARTMENT OF TRANSPORTATION SHEET NO 1 OF 3
MATERIALS & RESEARCH BUREAU - GEOTECHNICAL SECTION STA 116-+34 OFF._ LT 02
PROJECT NAME _DURHAM 16236 BRIDGE NO. __N/A__ | gASELINE US Route 4
DESCRIPTION _US Route 4 over Bunker Creek ELEVATION (ft) 6.4
GROUNDWATER EQUIPMENT | SAMPLER CASING CORE | START/END __4/24/17 /8/29/17
DATE Ve DEPTH | ELEV. | BOTTOM |BOTTOM| TYPE: S NW NX DRILLER Cleveland/Woodward
(ft) (fty  |OF CASING|OF HOLE| SIZE I.D. (in): 1.375 3 1.875 INSPECTOR Doug Rogers
4/24/17 Tidal HAMMER WT. (Ib): 140 DRILL RIG
PAMMER AL (%0 CME 45-C Trl gl 1192[4)1R§23192
HAMMER TYPE: Automatic =L 1| EAST/NORTH (ft) 7 S
STRATUM CHANGE (ft) [ BLOWS SAMPLER | DEPTH
DEPTH SAMPLE STRATUM
(t) DEPTH |ELEVATION S’_Ei NUMBER RE(Cﬂ?Eg/E]RY RA(#)GE FIELD CLASSIFICATION AND REMARKS SYMBOL
-0 -BITUMINOUS PAVEMENT-
Advanced to 1.0' w/ 4" roller bit through asphalt
1.0 5.4 15 70
27 s1 0.9 [45] Very dense, dark greyish brown to dark yellowish brown, gravelly
26 COARSE-FINE SAND, little-trace silt
17 3.0
11 30 Dense, dark yellowish brown, MEDIUM-FINE SAND, some gravel, little
fg s2 | 0630 coarse sand, little silt
9 - -
L 5 — ; 50 FILL ]
6
3 S3 0.4[20] Loose, yellowish brown, medium-fine sandy GRAVEL, little-trace silt
4 7.0
21 70 Dark greyish brown and dark yellowish brown, medium-fine sandy
6 S4 0.5[38] GRAVEL, mixed w/ dark greenish grey, silty MUCK (tidal), refusal at 8.3'
16/0.3 8.3/ on boulder; advanced to 8.5' w/ 3" roller bit
85
C1 1.3[76] Advanced w/ Nx core barrel through remainder of boulder (8.3-9.7')
— 10 4 10.0 -3.6 10.2 SOLLLL
1 102 ——
2
3 S5 1.3 [69] Loose, greyish brown, MEDIUM-FINE SAND, slight trace of silt
1 122
-MARINE (Tidal)-
— 15 — WOH 15.0
WOH S6 0.9 [45 i
WOH -9 [49] Very soft, dark greenish grey, MUCK, w/ traces of sea shells
WOH 17.0
— 20 — WOR 20.0 I
WOH | o7 | 20100] Very soft, greenish grey and brownish grey, MUCK, isolated 2" piece of
1 decayed wood, over dark greyish brown, SILT, little clay, trace organic
1 220
— 25 — WOH 250 =
257 193 3 Dark brown and dark greyish brown, SILT, little-trace organic ]
: : ; s8 | 1.8[90] v
Grey, silty CLAY
7 27.0
-MARINE DEPOSIT- /
7
Sampler Identification COHESIVE SOILS NON-COHESIVE SOILS Soil Descriptions Proportion
S Standard Split Spoon Blows/foot (N)  Consistency Blows/foot (N)  Apparent Density Capitalized Soil Name Major Component
SL  Large Spoon (O.D.= 3in) 0o -1 Very Soft 0 - 4 Very Loose Lower Case Adjective 35% - 50%
T Thin Wall Tube 2 - 4 Soft 5 -10 Loose Some 20% - 35%
U Undisturbed Piston 5 -8 Medium Stiff 11 - 30 Medium Dense Little 10% - 20%
(0] Open End Rod 9 -15 Stiff 31 - 50 Dense Trace 1% - 10%
A Auger Flight 16 - 30 Very Stiff > 50 Very Dense
C Core Barrel >30 Hard WOR - Weight of Rod
NR  Not Recorded WOH - Weight of Hammer ENGLISH
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TEST BORING REPORT

STATE OF NEW HAMPSHIRE DEPARTMENT OF TRANSPORTATION
MATERIALS & RESEARCH BUREAU - GEOTECHNICAL SECTION

BRIDGE NO. __N/A

PROJECT NAME _DURHAM 16236

New Haswmsitive

BORING NO.

B20

3

DESCRIPTION _US Route 4 over Bunker Creek

SHEET NO. 2 OF

3

STA. _ 116+34

OFF.__LT 02

BASELINE

US Route 4

ELEVATION (ft)

6.4

— 30 — 300

— 40 — 200

— 45 — 750

— 60 — 600

— 65 — 50

ft) NUMBER
( DEPTH |ELEVATION 0.5ft (ft) [%] (ft)

FIELD CLASSIFICATION AND REMARKS

STRATUM
SYMBOL

s9 | 1.7[85]

WOH

WOH
won | S10 | 16080

WOH 37.0

WOR

WOR
wor | St | 200100

WOH 42.0

WOR

WOR
wor | S12 | 200100

WOH 47.0

WOR

WOR
wor | S13 | 200100

WOR 52.0

WOR

WOR
Wor | S14 | 200100

WOR 57.0

WOR

WOR
Wwor | S15 | 200100

WOH 62.0

WOR

Medium stiff, grey-olive grey, silty CLAY

Very soft, grey, silty CLAY

Very soft, similar to S11

Very soft, similar to S11

-MARINE DEPOSIT-

Very soft, grey w/ occasional black streak, silty CLAY

Very soft, grey, silty CLAY

Very soft, grey, silty CLAY

AAMIIIIIIIIIIIIIIIIIHIIIIM MM
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TEST BORING REPORT

STATE OF NEW HAMPSHIRE DEPARTMENT OF TRANSPORTATION
MATERIALS & RESEARCH BUREAU - GEOTECHNICAL SECTION

Ao Hamenriive|| BORING NO. B203

SHEET NO. 3 OF

3

STA.__ 116434 OFF.__LT 02

PROJECT NAME _DURHAM 16236 BRIDGE NO. __N/A | pASELINE US Route 4
DESCRIPTION US Route 4 over Bunker Creek ELEVATION (ft) 6.4
STRATUM CHANGE (ft) | BLOWS SAMPLER | DEPTH
DEPTH SAMPLE STRATUM
(t) DEPTH |ELEVATION g??t NUMBER RE(%?E;DE]RY RA(%GE FIELD CLASSIFICATION AND REMARKS SYMBOL
wgs $16 | 2.0[100] Very soft, grey-dark grey w/ occasional black streak, silty CLAY 7
WOR 67.0 /
— 70 — WOR 70.0 ]
WOR S17 2.0[100 i
WOR .0[100] Very soft, grey and dark grey w/ black streaks throughout, silty CLAY
WOR 72.0
-MARINE DEPOSIT-
= 75 WOR 75.0 ]
WOR S18 2.0[100 i i
WOR .0[100] Very soft, grey w/ occasional black streak, silty CLAY
WOR 77.0
— 80 — WOR 80.0 ]
WOR S19 2.0[100 i
WOR .0 [100] Very soft, grey, silty CLAY/clayey SILT
WOR 82.0
— 85 — WOR 85.0 ]
WOR
WoR | S20 | 2.0[100] Very soft, similar to S19
WOH 87.0
Advanced hole to 90.0" w/ 3" roller bit; noted abrupt material change at
89.3" /
89.3 | -829 %/
— 90 — 31 300 R
16 S21 0.3[15] Medium dense, grey-olive grey, silty FINE SAND, little gravel, little-trace |7, 4@
12 coarse-medium sand, 3/4" stone wedged in end of spoon tip AN
15 92.0 SCEA
i
-GLACIAL TILL- ZHQ
— 95 — g 950 _® .A
26 S22 0.4 [20] Dense, grey, MEDIUM-FIN_E SAND, some g_ravel, some silt, little coarse il ‘_“
16 sand, small stone wedged in end of spoon tip 1,
10 az0 e
Advanced hole to 100.0' w/ 3" roller bit; unable to advance 3" drill casing ['e"'“ "2
beyond 97.5', therefore unable to keep borehole open for additional :
sampling; hole terminated at 100.0' s
-A wle ‘.A
— 100 — =
Bottom of Exploration @ 100.0 ft (El. - 93.6)
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TEST BORING REPORT Now Famnriiel| BORING NO. B204
STATE OF NEW HAMPSHIRE DEPARTMENT OF TRANSPORTATION SHEET NO 1 OF 1
MATERIALS & RESEARCH BUREAU - GEOTECHNICAL SECTION STA 118-+92 OFF_ LT 44
PROJECT NAME _DURHAM 16236 BRIDGE NO. __N/A | BASELINE US Route 4
DESCRIPTION _US Route 4 over Bunker Creek ELEVATION (ft) 15.6
GROUNDWATER EQUIPMENT | SAMPLER CASING CORE | START/END __4/27/17 /4/27/17
oate | Tme | DEPTH| ELEV. | BOTTOM [BOTTOM| TYPE: s NW NX DRILLER __J. Kibbee (NHDOT)
(ft) (fty  |OF CASING|OF HOLE| SIZE I.D. (in): 1.375 3 1.875 INSPECTOR Doug Rogers
427117 _[11:00am [ 4.0 11.6 4.0 9.0 HAMMER WT. (Ib): 140 DRILL RIG DRR
412717 | 11:15am | 3.7 11.9 4 9 HAMMER FALL (in): 30 CME 45-C Track ri CLASSIFIER 1192737/231891
427117 | 11:20am [ 3.6 12.0 4 9 HAMMER TYPE: Automatic L 1rackrngl EAST/NORTH (ft)
STRATUM CHANGE (ft) [ BLOWS SAMPLER | DEPTH
DEPTH SAMPLE STRATUM
(ft) DEPTH |ELEVATION S’E'?t NUMBER RE(Cﬂ?Eg/DE]RY RA(#)GE FIELD CLASSIFICATION AND REMARKS SYMBOL
-0 WOH s1 | 04167 [°° 4| Dark brown, loamy TOPSOIL, refusal on boulder at 0.6'
3/0.1 -FILL-
Advanced hole by spinning 3" drill casing to 4.0'; encountered small
boulder and small cobbles to 2.9', then cutting steady from
approximately 2.9' to 4.0' utilizing 3" roller bit
2.9 12.7 -APPROXIMATE BEDROCK SURFACE-
70
— 5 — —
Hard, very slightly weathered to fresh, sound to moderately fractured,
grey and black, coarse-medium grained, DIORITE. Joints are shallow
C1 4.9198] dipping w/ exception of moderately dipping silt-coated joint surface at
6.1".
RQD: 4.0 /5.0 = 80%
9.0
Bottom of Exploration @ 9.0 ft (El. 6.6)
Sampler Identification COHESIVE SOILS NON-COHESIVE SOILS Soil Descriptions Proportion
S Standard Split Spoon Blows/foot (N)  Consistency Blows/foot (N)  Apparent Density Capitalized Soil Name Major Component
SL  Large Spoon (O.D.= 3in) 0o -1 Very Soft 0 - 4 Very Loose Lower Case Adjective 35% - 50%
T Thin Wall Tube 2 - 4 Soft 5 -10 Loose Some 20% - 35%
U Undisturbed Piston 5 -8 Medium Stiff 11 - 30 Medium Dense Little 10% - 20%
(0] Open End Rod 9 -15 Stiff 31 - 50 Dense Trace 1% - 10%
A Auger Flight 16 - 30 Very Stiff > 50 Very Dense
C Core Barrel >30 Hard WOR - Weight of Rod
NR  Not Recorded WOH - Weight of Hammer ENGLISH
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TEST BORING REPORT Now Famnriiel| BORING NO. B205
STATE OF NEW HAMPSHIRE DEPARTMENT OF TRANSPORTATION SHEET NO 1 OF 1
MATERIALS & RESEARCH BUREAU - GEOTECHNICAL SECTION STA 121'+10 OFF_ LT 31
PROJECT NAME _DURHAM 16236 BRIDGE NO. __N/A | BASELINE US Route 4
DESCRIPTION _US Route 4 over Bunker Creek ELEVATION (ft) 28.3
GROUNDWATER EQUIPMENT | SAMPLER CASING CORE | START/END __4/27/17 /4/27/17
are | 1we | DEPTH| ELEV. | BOTTOM |BOTTOM| TYPE: S NW DRILLER __J. Kibbee (NHDQOT)
(ft) (ft) |OF CASING|OF HOLE| SIZE I.D. (in): 1.375 3 INSPECTOR Doug Rogers
4/27/17_[1250pm | 0.9 274 N/A 9.0 HAMMER WT. (Ib): 140 DRILL RIG CLASSIFIER DRR
4/27/17 | 1:30 pm 0.9 27.4 N/A 9 HAMMER FALL (in): 30 .
AMMER TYPE. Aot CME 45-C Track rig| EAST/NORTH (ft)__1192042/231816
STRATUM CHANGE (ft) [ BLOWS SAMPLER | DEPTH
DEPTH SAMPLE STRATUM
() DEPTH JELEVATION S’Ei NUMBER RE(Cﬂ?Eg/SRY RA(#)GE FIELD CLASSIFICATION AND REMARKS SYMBOL
— 0
0.6 27.7 WOH o0 |_Dark brown, loamy TOPSOIL_ _ __ _ _ _ _ __ ______ _ ___
' ’ 1 S1 0.8 [40 Loose, dark greyish brown, SILT, little gravel, little-trace coarse-medium
[40]
5 5 sand, trace clay
2.0 26.3 3 — -FILL- /
4 s2 1.4 [70] Stiff, olive-olive grey, SILT, little clay to "clayey", w/ frequent very dark
6 reddish brown mottles (manganese precipitate)
9 4.0
-MARINE DEPOSIT-
— 5 — 5 50 —
6
8 S3 1.9 [95] Stiff, olive-olive grey, clayey SILT
9 7.0
4 7.0
6
2 sS4 1.7 [85] Stiff, similar to S3, yellowish brown silty fine sand in end of spoon tip /
9 9.0 A
Bottom of Exploration @ 9.0 ft (El. 19.3)
Sampler Identification COHESIVE SOILS NON-COHESIVE SOILS Soil Descriptions Proportion
S Standard Split Spoon Blows/foot (N)  Consistency Blows/foot (N)  Apparent Density Capitalized Soil Name Major Component
SL  Large Spoon (O.D.= 3in) 0o -1 Very Soft 0 - 4 Very Loose Lower Case Adjective 35% - 50%
T Thin Wall Tube 2 - 4 Soft 5 -10 Loose Some 20% - 35%
U Undisturbed Piston 5 -8 Medium Stiff 11 - 30 Medium Dense Little 10% - 20%
(0] Open End Rod 9 -15 Stiff 31 - 50 Dense Trace 1% - 10%
A Auger Flight 16 - 30 Very Stiff > 50 Very Dense
C Core Barrel >30 Hard WOR - Weight of Rod
NR  Not Recorded WOH - Weight of Hammer ENGLISH
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TEST BORING REPORT Now Famnriiel| BORING NO. B206
STATE OF NEW HAMPSHIRE DEPARTMENT OF TRANSPORTATION SHEET NO 1 OF 1
MATERIALS & RESEARCH BUREAU - GEOTECHNICAL SECTION STA 123'+10 OFF._ LT 25
PROJECT NAME _DURHAM 16236 BRIDGE NO. __N/A | BASELINE US Route 4
DESCRIPTION _US Route 4 over Bunker Creek ELEVATION (ft) 38.1
GROUNDWATER EQUIPMENT | SAMPLER CASING CORE | START/END __4/12/17 /4/12/17
are | 1we | DEPTH| ELEV. | BOTTOM |BOTTOM| TYPE: S NW DRILLER C. Cleveland (NHDOT)
(ft) (ff) |OF CASING|OF HOLE| SIZE I.D. (in): 1.375 3 INSPECTOR Doug Rogers
4/12/17 [12:55pm [ 3.7 34.4 8.0 10.0 HAMMER WT. (Ib): 140 DRILL RIG DRR
4112117 | 1:15pm | 3.7 34.4 8.0 10.0 HAMMER FALL (in): 30 CME 45-C Trl CLASSIFIER 1193132/231753
413117 | 9:00am | 36 345 NA 3.9 HAMMER TYPE: Automatic L 1A | EAST/NORTH (ft)
STRATUM CHANGE (ft) [ BLOWS SAMPLER | DEPTH
DEPTH SAMPLE STRATUM
() DEPTH JELEVATION S’Ei NUMBER RE(Cﬂ?Eg/DE]RY RA(#)GE FIELD CLASSIFICATION AND REMARKS SYMBOL
— 0 2 00
6 s1 0.7 [35] Medium dense, some-little gravel, some-little medium sand, little-trace
7 silt, trace coarse sand
10 2.0
8 20 Medium dense, yellowish brown-dark yellowish brown, MEDIUM-FINE
8 s2 0.9 [45] SAND, some-little gravel, little coarse sand, little silt, over olive grey,
3 clayey SILT w/ piece of 3/4" bituminous pavement wedged in end of
3 40| spoon tip
3 4.0
2 Very loose, olive, SILT, some coarse-medium sand, little-trace clay,
— 9 2 S3 0.3[19] isolated twig 7
-FILL-
2 6.0
6.0 32.1 50 - - - - -
5 ’ Very stiff, olive and olive grey, SILT, little clay to "clayey", slight trace /
1; s4 | 0630 coarse-medium sand
13 8.0 -MARINE DEPOSIT-
5 8.0
8 s5 | 2.0[100] Very stiff, olive and olive grey, clayey SILT, w/ occasional very dark
" reddish brown mottle (manganese precipitate) /
L 10 - 12 10.0 /
Bottom of Exploration @ 10.0 ft (El. 28.1)
Sampler Identification COHESIVE SOILS NON-COHESIVE SOILS Soil Descriptions Proportion
S Standard Split Spoon Blows/foot (N)  Consistency Blows/foot (N)  Apparent Density Capitalized Soil Name Major Component
SL  Large Spoon (O.D.= 3in) 0o -1 Very Soft 0 - 4 Very Loose Lower Case Adjective 35% - 50%
T Thin Wall Tube 2 - 4 Soft 5 -10 Loose Some 20% - 35%
U Undisturbed Piston 5 -8 Medium Stiff 11 - 30 Medium Dense Little 10% - 20%
(0] Open End Rod 9 -15 Stiff 31 - 50 Dense Trace 1% - 10%
A Auger Flight 16 - 30 Very Stiff > 50 Very Dense
C Core Barrel >30 Hard WOR - Weight of Rod
NR  Not Recorded WOH - Weight of Hammer ENGLISH
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TEST BORING REPORT Now Famnriiel| BORING NO. B207
STATE OF NEW HAMPSHIRE DEPARTMENT OF TRANSPORTATION SHEET NO 1 OF 1
MATERIALS & RESEARCH BUREAU - GEOTECHNICAL SECTION STA 124'+14 OFF.__ LT 28
PROJECT NAME _DURHAM 16236 BRIDGE NO. __N/A | BASELINE US Route 4
DESCRIPTION _US Route 4 over Bunker Creek ELEVATION (ft) 39.9
GROUNDWATER EQUIPMENT | SAMPLER CASING CORE | START/END __4/12/17 /4/12/17
oate | Tme | DEPTH| ELEV. | BOTTOM [BOTTOM| TYPE: s NW DRILLER C. Cleveland (NHDOT)
(ft) (ff) |OF CASING|OF HOLE| SIZE I.D. (in): 1.375 3 INSPECTOR Doug Rogers
4112117 [ 11:20am [ 4.6 35.3 8.0 10.0 HAMMER WT. (Ib): 140 DRILL RIG DRR
4/12117 [ 11:40am | 4.2 35.7 8 10 HAMMER FALL (in): 30 CME 45-C Trl CLASSIFIER 1193233/231726
HAMMER TYPE: Automatic =L 1| EAST/NORTH (ft)
STRATUM CHANGE (ft) [ BLOWS SAMPLER | DEPTH
DEPTH SAMPLE STRATUM
(t) DEPTH |ELEVATION S’Ei NUMBER RE(Cﬂ?Eg/DE]RY RA(#)GE FIELD CLASSIFICATION AND REMARKS SYMBOL
"% T3 | 306 |2 % R Dark greyish brown, medium-fine sandy TOPSOIL _ _ __ _ _ _ _
9 St 0.6 [30] Medium dense, dark yellowish brown, MEDIUM-FINE SAND, some- I|ttle
1 ’ gravel, little coarse sand, little silt, w/ isolated small pocket of dark
11 20| brown silty fine sand
1 20 Medium dense, yellowish brown-dark yellowish brown, MEDIUM-FINE
15 s2 | 0735 SAND, some-little silt, little gravel, little coarse sand
7 40 -FILL-
5 4.0
L 5 — 3 s3 0.6 [30] Loose, dark yellowish brown and dark greyish brown w/ traces of dark ~ _|
2 brown, silty MEDIUM-FINE SAND, little gravel, little coarse sand
8 6.0
6.3 336 |4 6.0 Dark greyish brown, silty COARSE-FINE SAND, little fine gravel
1 s4 0.7 Soft, olive grey, SILT, isolated coarse-medium sand grain, isolated fiber, /
7 [35] :
2 slight trace of clay
2 8.0 -MARINE DEPOSIT-
6 8.0
9 Medium dense, olive-olive grey, SILT, some-little coarse-medium sand,
13 S5 0.5[29] little-trace clay, trace gravel, w/ 2" layer of greyish brown
1 coarse-medium sand /
- 10 — 10.0
Bottom of Exploration @ 10.0 ft (El. 29.9)
Sampler Identification COHESIVE SOILS NON-COHESIVE SOILS Soil Descriptions Proportion
S Standard Split Spoon Blows/foot (N)  Consistency Blows/foot (N)  Apparent Density Capitalized Soil Name Major Component
SL  Large Spoon (O.D.= 3in) 0o -1 Very Soft 0 - 4 Very Loose Lower Case Adjective 35% - 50%
T Thin Wall Tube 2 - 4 Soft 5 -10 Loose Some 20% - 35%
U Undisturbed Piston 5 -8 Medium Stiff 11 - 30 Medium Dense Little 10% - 20%
(0] Open End Rod 9 -15 Stiff 31 - 50 Dense Trace 1% - 10%
A Auger Flight 16 - 30 Very Stiff > 50 Very Dense
C Core Barrel >30 Hard WOR - Weight of Rod
NR  Not Recorded WOH - Weight of Hammer ENGLISH
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TEST BORING REPORT Now Famnriiel| BORING NO. B208
STATE OF NEW HAMPSHIRE DEPARTMENT OF TRANSPORTATION SHEET NO 1 OF 1
MATERIALS & RESEARCH BUREAU - GEOTECHNICAL SECTION STA 125'+09 OFF.__ LT 30
PROJECT NAME _DURHAM 16236 BRIDGE NO. __N/A | BASELINE US Route 4
DESCRIPTION _US Route 4 over Bunker Creek ELEVATION (ft) 40.5
GROUNDWATER EQUIPMENT | SAMPLER CASING CORE | START/END __4/11/17 /4/11/17
oate | Tme | DEPTH| ELEV. | BOTTOM [BOTTOM| TYPE: s NW NX DRILLER C. Cleveland (NHDOT)
(ft) (fty  |OF CASING|OF HOLE| SIZE I.D. (in): 1.375 3 1.875 INSPECTOR Doug Rogers
411117 [ 11:50am [ 4.4 36.1 6.5 9.8 HAMMER WT. (Ib): 140 DRILL RIG DRR
4/1117 [12:30pm| 4.4 36.1 6.5 9.8 HAMMER FALL (in): 30 CME 45-C Trl CLASSIFIER 1193324/231700
472117 | 900am | 45 36.0 6.5 98 HAMMER TYPE: Automatic =L 1| EAST/NORTH (ft)
STRATUM CHANGE (ft) [ BLOWS SAMPLER | DEPTH
DEPTH SAMPLE STRATUM
(t) DEPTH |ELEVATION S’Ei NUMBER RE(Cﬂ?Eg/DE]RY RA(#)GE FIELD CLASSIFICATION AND REMARKS SYMBOL
-0 oz [ ws 2 %9 I Dark greyish brown, medium-fine sandy TOPSOIL _ _ _ _ _ _ _ _ J
6 S1 1.1[55] Medium dense, dark yellowish brown, MEDIUM-FINE SAND, some
9 15 gravel, some-little silt, little-trace coarse sand
. 20
9 Medium dense, yellowish brown, FINE SAND, some silt, trace coarse
10 S2 1.2 [60] sand
1 -FILL-
4.0
17 40 Yellowish brown, FINE SAND, some silt N
4.5 36.0 1 ) ] 4 . .
L 5 — 5 s3 0.8 [40] Medium dense, olive grey, SILT, little medium sand, little-trace coarse _%
7 sand, trace gravel, w/ weathered rock fragments throughout AL
7 6.0 -GLACIAL TILL- e @
10 sS4 0.3[50] |65 Olive-light olive brown, fine sandy SILT, some-little fine gravel, little L
71 33.4 | 25101 L1~ coarse sand, trace medium sand, w/ weathered rock fragments 7
-APPROXIMATE BEDROCK SURFACE-
Hard, moderately to slightly weathered, extremely fractured to sound,
off-white and black, coarse-medium grained, DIORITE. Most all joint
10 4 c1 4.8 [98] surfaces are stained. From approximately 9.9', core is misshaped due to _|
re-entering hole in attempt to retrieve core that was lost during initial
entry.
RQD: 1.6 /4.9 =33%
12,0
Bottom of Exploration @ 12.0 ft (El. 28.5)
Sampler Identification COHESIVE SOILS NON-COHESIVE SOILS Soil Descriptions Proportion
S Standard Split Spoon Blows/foot (N)  Consistency Blows/foot (N)  Apparent Density Capitalized Soil Name Major Component
SL  Large Spoon (O.D.= 3in) 0o -1 Very Soft 0 - 4 Very Loose Lower Case Adjective 35% - 50%
T Thin Wall Tube 2 - 4 Soft 5 -10 Loose Some 20% - 35%
U Undisturbed Piston 5 -8 Medium Stiff 11 - 30 Medium Dense Little 10% - 20%
(0] Open End Rod 9 -15 Stiff 31 - 50 Dense Trace 1% - 10%
A Auger Flight 16 - 30 Very Stiff > 50 Very Dense
C Core Barrel >30 Hard WOR - Weight of Rod
NR  Not Recorded WOH - Weight of Hammer ENGLISH
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TEST BORING REPORT Now Famnriiel| BORING NO. B209
STATE OF NEW HAMPSHIRE DEPARTMENT OF TRANSPORTATION SHEET NO 1 OF 1
MATERIALS & RESEARCH BUREAU - GEOTECHNICAL SECTION STA 120-+62 OFF.__RT 19
PROJECT NAME _DURHAM 16236 BRIDGE NO. __N/A__ | gASELINE US Route 4
DESCRIPTION _US Route 4 over Bunker Creek ELEVATION (ft) 26.0
GROUNDWATER EQUIPMENT | SAMPLER CASING CORE | START/END __4/13/17 /4/13/17
oate | Tme | DEPTH| ELEV. | BOTTOM [BOTTOM| TYPE: s NW DRILLER C. Cleveland (NHDOT)
(ft) (ff) |OF CASING|OF HOLE| SIZE I.D. (in): 1.375 3 INSPECTOR Doug Rogers
4113117 _[11:30am [ 3.2 22.8 6.0 8.0 HAMMER WT. (Ib): 140 DRILL RIG DRR
4/13117 _[11:50am | 3.1 229 6.0 8.0 HAMMER FALL (in): 30 CME 45-C Trl CLASSIFIER 1192882/231782
HAMMER TYPE: Automatic =L 1| EAST/NORTH (ft)
STRATUM CHANGE (ft) [ BLOWS SAMPLER | DEPTH
DEPTH SAMPLE STRATUM
(t) DEPTH |ELEVATION S’E'?t NUMBER RE(Cﬂ?Eg/DE]RY RA(#)GE FIELD CLASSIFICATION AND REMARKS SYMBOL
-0 2 00 Loose, yellowish brown and greyish brown, gravelly MEDIUM-FINE
6 S1 1.1 [55] SAND, some-little silt, little coarse sand, over dark brown and very dark
4 : greyish brown, MEDIUM-FINE SAND, some silt, little fine gravel, little
4 20| coarse sand
8 20 -FILL-
7 Medium dense, olive-olive grey, SILT, little-trace gravel, trace
5 52 0.9[43] coarse-medium sand, trace clay, over olive and olive grey, SILT,
5 40| little-trace clay
4.0 22.0 13 70 /
13 Very stiff, olive-light olive brown, SILT, little clay to "clayey", w/ very dark /
= 5 10 S3 1.2[60] reddish brown mottles ]
14 60 -MARINE DEPOSIT-
8 60 Olive-olive grey, clayey SILT, w/ occasional very dark reddish brown /
6.8 19.2 10 sa 1.6 [80] mottle ./
16 : Light olive brown, SILT, little-trace clay, trace fine gravel, trace %
31 a0l coarse-medium sand, w/ few very severely weathered rock fragments, col
completely weathered stone in end of spoon tip -GLACIAL TILL-
Bottom of Exploration @ 8.0 ft (El. 18.0)
Sampler Identification COHESIVE SOILS NON-COHESIVE SOILS Soil Descriptions Proportion
S Standard Split Spoon Blows/foot (N)  Consistency Blows/foot (N)  Apparent Density Capitalized Soil Name Major Component
SL  Large Spoon (O.D.= 3in) 0o -1 Very Soft 0 - 4 Very Loose Lower Case Adjective 35% - 50%
T Thin Wall Tube 2 - 4 Soft 5 -10 Loose Some 20% - 35%
U Undisturbed Piston 5 -8 Medium Stiff 11 - 30 Medium Dense Little 10% - 20%
(0] Open End Rod 9 -15 Stiff 31 - 50 Dense Trace 1% - 10%
A Auger Flight 16 - 30 Very Stiff > 50 Very Dense
C Core Barrel >30 Hard WOR - Weight of Rod
NR  Not Recorded WOH - Weight of Hammer ENGLISH
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TEST BORING REPORT Now Famnriiel| BORING NO. B210
STATE OF NEW HAMPSHIRE DEPARTMENT OF TRANSPORTATION SHEET NO 1 OF 1
MATERIALS & RESEARCH BUREAU - GEOTECHNICAL SECTION STA 118-+79 OFF_ LT 115
PROJECT NAME _DURHAM 16236 BRIDGE NO. __N/A | BASELINE US Route 4
DESCRIPTION _US Route 4 over Bunker Creek ELEVATION (ft) 18.6
GROUNDWATER EQUIPMENT | SAMPLER CASING CORE | START/END ___4/25/17 / 4/25/17
oate | Tme | DEPTH| ELEV. | BOTTOM [BOTTOM| TYPE: s NW NX DRILLER __J. Kibbee (NHDOT)
(ft) (ft) |OF CASING[OF HOLE| SIZE I.D. (in): 1.375 3 1.875 INSPECTOR __John Woodward
42717 NR HAMMER WT. (Ib): 140 DRILL RIG
HAMMER FALL (in): 30 . CLASSIFIER DRR
AMMER TYPE. Aot CME 45-C Track rig| EAST/NORTH (ft)__1192745/231963
STRATUM CHANGE (ft) [ BLOWS SAMPLER | DEPTH
DEPTH SAMPLE STRATUM
(ft) DEPTH |ELEVATION S’_Ei NUMBER RE(Cﬂ?Eg/DE]RY RA(#)GE FIELD CLASSIFICATION AND REMARKS SYMBOL
0 WOH 00
WOH . . \ . )
1 S1 0.8 [40] Very soft, olive-light olive brown, SILT, occasional fiber
2 20
4 S2 05[71] | ,7| Olive-olive grey, SILT, few fibers, trace clay
50/0.2 27
-FILL-
— 5 — —
c1 2.1[33] Advanced hole w/ Nx wireline through boulder, small cobble, few
gravel-sized rock fragments
8.0 106 -MARINE DEPOSIT- /
90 /
9.3 9.3 |500.3 S3 02767] g-g 93l Greyish brown, MEDIUM-FINE SAND
L 10 - ’ -APPROXIMATE BEDROCK SURFACE- n
Hard, very slightly to moderately weathered, moderately fractured to
c2 4.7 [94] sound, grey and black, coarse-medium grained, DIORITE. Most joint
surfaces are discolored, few are silt-coated.
RQD: 2.0/5.0 =40%
143
L 45 Bottom of Exploration @ 14.3 ft (EI. 4.3)
Sampler Identification COHESIVE SOILS NON-COHESIVE SOILS Soil Descriptions Proportion
S Standard Split Spoon Blows/foot (N)  Consistency Blows/foot (N)  Apparent Density Capitalized Soil Name Major Component
SL  Large Spoon (O.D.= 3in) 0o -1 Very Soft 0 - 4 Very Loose Lower Case Adjective 35% - 50%
T Thin Wall Tube 2 - 4 Soft 5 -10 Loose Some 20% - 35%
U Undisturbed Piston 5 -8 Medium Stiff 11 - 30 Medium Dense Little 10% - 20%
(0] Open End Rod 9 -15 Stiff 31 - 50 Dense Trace 1% - 10%
A Auger Flight 16 - 30 Very Stiff > 50 Very Dense
C Core Barrel >30 Hard WOR - Weight of Rod
NR  Not Recorded WOH - Weight of Hammer ENGLISH




