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Maplewood Hill Road, Bethlehem, NH September 19, 2025
Alternatives Analysis

I. INTRODUCTION

The Town of Bethlehem (Town) has received a grant through the Federal Emergency Management Agency (FEMA)
Building Resilient Infrastructure and Communities (BRIC) Program for the design and permitting of the
reconstruction of Maplewood Hill Road. HEB Engineers, Inc. (HEB) was engaged by the Town to prepare an
Engineering Study for the improvements to Maplewood Hill Road. The goal of this study is to analyze existing
conditions, evaluate alternatives, and assist the Town with arriving at a preferred alternative. The work conducted
is in accordance with our Agreement with the Town dated September 17, 2024.

Il. EXISTING CONDITIONS

General

The project limits consist of approximately 4,100 linear feet (LF) of Maplewood Hill Road from US Route 302
intersection to the intersection with NH Route 142 (Maple Street). Maplewood Hill Road is a local road under the
jurisdiction of the Town of Bethlehem with a posted speed limit of 25 MPH throughout the project limits. The existing
pavement width along Maplewood Hill Road generally ranges between 18 to 20-feet-wide. There are no existing
sidewalks along the roadway and no identified pedestrian crossings. The existing roadway is in poor condition and
generally has undersized drainage infrastructure. The existing roadway shoulders are failing, causing damage along
the edge of the pavement.

Stormwater

The existing drainage system along Maplewood Hill Road consists of shallow roadside ditches with multiple
drainage relief areas on both the east and west sides of the roadway. On the east side, three drainage reliefs collect
and convey stormwater parallel to the road before re-entering the eastern roadside ditch and ultimately discharging
through a 24-inch corrugated metal culvert near the Maple Street intersection.

The west side includes four drainage reliefs, three of which receive flow from culverts crossing the roadway. The
fourth relief drains only the western roadside ditch and directs runoff through a culvert beneath an adjacent trail.
Collectively, flow from the west-side culverts and turnouts discharge westward toward the Ammonoosuc River.

At the intersection of Maplewood Hill Road and Maple Street, an additional culvert directs runoff across Maple Street
to a roadside ditch. However, the majority of the runoff entering this culvert originates from outside the project area
and does not significantly impact the immediate drainage conditions.

The existing drainage system is generally in poor condition, driveway culverts are buried or filled with sediment,
and the ditch lines have evidence of scouring and erosion from limited armoring on steeper sections of the roadway.

Hydraulic & Hydrologic (H&H) Assessment

A Hydraulic and Hydrologic (H&H) assessment was conducted for the three existing cross culverts along
Maplewood Hill Road. The culverts were evaluated under the 2% Annual Exceedance Probability (AEP) storm event
(100-year storm). The analysis determined that the existing culverts are undersized for this design storm. It is
recommended that the culverts be replaced with 30-inch, 36-inch, and 36-inch HDPE culverts (from south to north,
respectively) to adequately convey the 2% AEP flows and comply with New Hampshire Department of
Environmental Services (NHDES) Tier 1 stream crossing standards.

Utilities
There are minimal existing underground utilities located in the project area. Underground utilities include a municipal
sewer crossing at the Bethlehem Trails Associated trail crossing. Minimal impacts are anticipated as part of this
project.

Overhead communication and electric utilities generally run along the east edge of the road. These utilities will need
to be accommodated during construction. Utilities are located on the Existing-Features Plans in Appendix B.

lll. GEOTECHNICAL INVESTIGATIONS
S.W. Cole Engineering, Inc. (S.W. Cole) completed geotechnical investigations along Maplewood Hill Road in

February 2025. In total, 8 soil boring explorations and 8 ledge probes were completed within the project limits. Soils
were generally sampled to a depth of 6 feet below the existing pavement using the Standard Penetration Testing
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(SPT) procedure. Existing pavement depths ranged from 2 to 3 inches. The soils underlying the roadway generally
consist of silty, gravelly sand with some organics being present. Saturated soils were experienced in three of the
boring samples (B-1 through B-3) at depths ranging from 4 to 8 feet. A few borings experienced refusal at depths
varying from 2.5 to 10.4 feet, which could indicate the presence of ledge or large boulders.

As part of the geotechnical investigation program, soil samples were collected and analyzed to evaluate alternatives
for roadway rehabilitation, including pavement reclamation and full-depth reconstruction. The following is a
summary of both rehabilitation methods:

Pavement Reclamation

Based on laboratory analysis of soil samples collected in the field, the existing soils do not conform to traditional
processed aggregates typically used in roadway construction. Additionally, materials below the roadway did not
include traditional uniform layers of aggregate road base materials. Where granular fills exist, the silt content ranges
from 12 to 37 percent and are generally considered poor draining and frost susceptible.

S.W. Cole performed blend analyses to simulate the gradation of reclaimed pavement compared to the New
Hampshire Department of Transportation (NHDOT) Standard Specification 306 Reclaimed Stabilized Base. Based
on the high silt content and thickness of existing pavement, reclamation will not provide a product that meets
NHDOT specifications, even with the augmentation with crushed stone. Therefore, pavement reclamation is not a
recommended alternative for roadway rehabilitation.

Full Depth Reconstruction
The recommended approach for rehabilitation of Maplewood Hill Road is full-depth reconstruction (box cut) and
construction of a new uniform pavement section with traditional aggregate base products. The recommended typical
section for rehabilitation is as follows

»  12-inch-thick gravel subbase — NHDOT Item 304.2

»  6-inch-thick crushed gravel base — NHDOT Item 304.3

»  2.5-inch-thick binder course pavement, NHDOT Superpave %" aggregate

»  1.5-inch-thick wearing course pavement, NHDOT Superpave 2" aggregate

It should be noted that frost penetration can reach 6 feet deep in this area of the state; therefore, the Town should
expect some frost heaving and pavement distress in the absence of full frost depth excavation (6 feet). Deeper
roadside ditches and underdrains should be considered to reduce the amount of water intrusion into the roadway
subgrade. Additionally, the Town should consider the implementation of life-cycle maintenance (i.e., crack cleaning
and sealing) and continue seasonal road posting to reduce truck traffic loads during spring thaw.

The Geotechnical Report is included in Appendix D.

IV. ENVIRONMENTAL CONSIDERATIONS

A. Right-of-Way

While the majority of the proposed project is anticipated to take place within the Town-owned right-of-way,
temporary and permanent easements (slope and drainage easements) may be required on private property to
complete the project. Easements will be identified during Preliminary Design. No significant or long-term
adverse impacts to the affected properties are anticipated.

B. Cultural Resources

The project will likely require consultation with the NH State Historic Preservation Office (NHSHPO), as a
NHDES Wetlands Permit is anticipated for impacts to jurisdictional wetland areas. This process has begun via
the submission of a New Hampshire Department of Historical Resources (NHDHR) Request for Project Review
(RPR), which was submitted on June 3, 2025. Approximately 1,000 feet of Maplewood Hill Road is located
within the Bethlehem Historic District.
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Initial feedback provided by NHSHPO was that National Register eligible or listed properties exist within the
project’s Area of Effect. However, NHSHPO has indicated the project will have No Adverse Effect, as the project
will not alter any of the characteristics of historic properties that qualify them for inclusion in the National Register
of Historic Places in a manner that would diminish integrity.

NHSHPO provided additional commentary regarding the widened roadway alternative (further discussed
below). Should the increased roadway width and associated drainage improvements within the Bethlehem
Historic District impact contributing historic buildings, further consultation with NHSHPO will be required.

C. Wetlands/Surface Water

Jurisdictional wetlands in the project area were delineated on November 5, 2024 by Gregory Howard, Certified
Wetland Scientist, of North Country Soil Services. Jurisdictional wetlands are associated with intermittent
streams located within excavated roadside ditches and three culvert crossings. Impacts on these jurisdictional
areas are anticipated as part of the potential reconstruction of the existing culverts. If needed, proposed wetland
impacts would be permitted through the NHDES Wetlands Bureau and would be expected to be covered under
the “Department of the Army General Permits for the State of New Hampshire” dated September 29, 2022.

D. Floodways/Floodplains

No portion of the proposed project would take place in, or adjacent to, a mapped 100-year floodplain. The
proposed project would have no impact on any floodplains or the flood storage or other functions that they
provide.

E. Water Quality

The proposed project would include improvements to the stormwater management system in the project area.
This is anticipated to result in a net improvement in water quality. It is anticipated that the proposed project
would qualify for a waiver from the requirements of Env-Wq 1503.03(b) and would qualify for Permit-By-Rule
from the NHDES Alteration of Terrain Bureau. The proposed project would require NPDES Construction
General Permit (CGP) coverage, and a Stormwater Pollution Prevention Plan would be required during
construction.

F. Endangered Species

The proposed project would not be likely to jeopardize the continued existence of any threatened or endangered
species or have the potential to result in the destruction or adverse modification of critical habitat that has been
designated under the Endangered Species Act.

The NH Natural Heritage Bureau (NHNHB) online DataCheck tool was utilized to screen the project area for
records of threatened or endangered species, associated habitats, and/or exemplary natural communities. This
review returned no threatened or endangered species with known ranges or exemplary natural communities
near the project area. No further coordination with NHNHB or NH Fish & Game (NHF&G) would be required.

The US Fish and Wildlife Service (USFWS) Information for Planning and Conservation (IPaC) online tool was
also utilized to review the project area. This tool reported that there are no critical habitats within the project
area.

G. Other

Contaminated Materials

The NHDES OneStop Data Mapper, as well as the NHDES PFAS Sampling Map, were used to research the
project area for proximity to, and potential concern for impacts, to known point source remediation sites. The
NHDES OneStop Data Mapper shows two remediation sites, the former Maplewood Garage and the
Champman Residence, directly adjacent to the project area on Maplewood Hill Road, one of which has been
closed by NHDES (former Maplewood Hill Garage). The report at the Champman Residence is still open and
unassigned as of 11/06/2024. The NHDES PFAS Sampling Map does not show any sites of concern within
4,000 feet of the proposed project area.

HEB Engineers, Inc.
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V. PROPOSED ALTERNATIVES
The following roadway layout alternatives were developed for consideration:
» Maintain existing roadway width with improved ditching.
»  Widen roadway with reinforced ditching.
»  Widen roadway with granite curb.
»  Widen roadway with a combination of vegetated swales and granite curb.

Based on the results of the geotechnical investigation, each alternative assumes full depth reconstruction of the
roadway section. Roadway reclamation is not recommended.

Alternative 1: 20-foot-wide Roadway with Improved Ditching

This alternative consists of the reconstruction of Maplewood Hill Road at its current paved width of 20 feet. The
existing centerline alignment and roadway width will stay the same, in addition to a 1-foot gravel shoulder. Vegetated
swales are proposed on profile slopes up to 8%. Swales will be reinforced with erosion stone on slopes greater than
8%. Existing cross culverts will be appropriately sized to accommodate the 100-year storm event. Refer to
Schematic Roadway Layout Plan — Alternative 1 for more information regarding this alternative.

Alternative 2: 22-foot-wide Roadway with Reinforced Ditching

This alternative consists of widening Maplewood Hill Road to a paved width of 22 feet. The proposed centerline
alignment will generally follow the existing alignment with a typical section consisting of 11-foot lanes and 1-foot
gravel shoulders. All drainage ditches will be upgraded to stone-lined ditching throughout the extent of the project.
Existing cross culverts will be sized appropriately for the drainage areas and flow rates. Refer to Schematic
Roadway Layout Plan — Alternative 2 for more information regarding this alternative.

Alternative 3: 22-foot-wide Roadway with Closed Drainage System

This alternative consists of widening Maplewood Hill Road to a paved width of 22 feet along with the installation of
granite curb. The proposed centerline alignment will generally follow the existing alignment with a typical section
consisting of 11-foot lanes and granite curbing. Proposed drainage improvements will consist of a closed drainage
system with new outfalls in the locations of existing culvert crossings. Refer to Schematic Roadway Layout Plan —
Alternative 3 for more information regarding this alternative.

Alternative 4: 22-foot-wide Roadway with Vegetated Swales and Closed Drainage System

This alternative consists of widening Maplewood Hill Road to a paved width of 22 feet with the proposed centerline
alignment generally following the existing alignment. A 1-foot gravel shoulder is shown in areas where the roadway
consists of slopes less than 8%. Drainage improvements within this section of roadway will be vegetated swales
with erosion control fabric. The roadway will then transition to granite curbing at the edge of the 11-foot travel lanes.
Proposed drainage improvements will consist of a closed drainage system with new outfalls in the locations of
existing culvert crossings. Refer to Schematic Roadway Layout Plan — Alternative 4 for more information regarding
this alternative.

VL. SUMMARY

All proposed alternatives include full-depth reconstruction of the roadway section, including installation of new
subbase and base gravels, and new pavement as determined during geotechnical investigations and subsequent
material analyses. All proposed materials shall meet NHDOT standard specifications. HEB would recommend the
Town consider full-depth reconstruction as the preferred method of roadway rehabilitation.

Several roadway widths were evaluated as part of this study, including maintaining the existing 20-foot width
(Alternative 1) and widening the road to 22 feet (Alternatives 2, 3, and 4). Alternatives 1 and 2 include deepened
roadside drainage ditches as the primary consideration for managing stormwater runoff. The deepened ditches will
provide more adequate drainage controls than the existing ones, and also function to drain the roadway base
materials. Alternative 3 includes a curbed roadway with a closed drainage system. Due to the overall steep grade
of Maplewood Hill Road (in excess of 8%), the use of curbing will help prevent erosion of roadway shoulders and
ditches. A closed drainage system (catch basins and pipes) would be required to manage roadway runoff.
Alternative 4 considers both deepened roadside drainage ditches and the use of a curbed roadway (where slopes
are in excess of 8%) with a closed drainage system to manage stormwater runoff. Alternative 3 is generally the
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most expensive option due to the widened roadway and inclusion of curbing and closed drainage system along the
entire roadway length.

Several alternatives were considered to mitigate damage from future storm events. The following alternatives were
considered:
» Upsizing culverts to handle the 100-year storm event. Based on the H&H Assessment, existing roadway
cross culverts are undersized.
»  Constructing improved and deepened roadside ditches. Proposed ditches to be 2-feet deep to provide
appropriate storage capacity and provide drainage of roadway subbase and base materials.
»  Reinforcing roadside ditches with stone for stabilization and to prevent erosion during future storm events.
» Installation of granite curb with a closed drainage system. If a closed drainage system is implemented, it is
unlikely that improved roadside ditching is necessary.

Costs for the various alternatives are summarized in the next section.

VIl. OPINION OF PROBABLE COST

The following Engineer’s Opinion of Probable Costs (OPC) are presented for the proposed alternatives. A detailed
breakdown of each item is included in Appendix F. The costs shown are based on NHDOT standard specifications
and weighted average bid prices from recent HEB and NHDOT projects. These costs include a 20% construction
contingency and 15% for construction engineering. Compensatory wetland mitigation was not included as it is not
anticipated to be required for any of the alternatives presented.

Alternatives

Alternative 1: 20-foot-wide Roadway with Improved Ditching ...........cccooociiiiiiiiiiic e, $ 2,892,000
Alternative 2: 22-foot-wide Roadway with Reinforced Ditching............cccccvviiiiiiiiiii e, $ 3,072,000
Alternative 3: 22-foot-wide Roadway with Closed Drainage System .........ccccccceevviiiiieeeeecvecnnnee, $ 3,427,000
Alternative 4: 22-foot-wide Roadway with Vegetated Swales and Closed Drainage System ....... $ 3,031,000

P:\Jobs\2024\2024-090 Bethlehem - Maplewood Hill Road, Bethlehem, NH\Reports\Alternatives Analysis\Maplewood Hill Road Alternatives Analysis 09-19-25.Docx
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Maplewood Hill Road, Bethlehem, NH Photos taken April 24, 2025
Photo Pages

Photo 1: Looking north across US Route 302 towards Maplewood Hill Road.

Photo 2: View looking north of roadway and roadside ditching.
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Maplewood Hill Road, Bethlehem, NH Photos taken April 24, 2025
Photo Pages

Photo 3: Looking east towards Maplewood Hill Road at Cross Country Sewer.

Photo 4: View of roadway condition looking north.
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Maplewood Hill Road, Bethlehem, NH Photos taken April 24, 2025
Photo Pages

Photo 5: View of roadside ditch turnouts.

Photo 6: Existing stone wall on the east side of Maplewood Hill Road.
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Maplewood Hill Road, Bethlehem, NH Photos taken April 24, 2025
Photo Pages

Photo 7: Existing culvert head wall and drainage ditch on the
east side of Maplewood Hill Road.

Photo 8: Looking northeast at existing stonewall.
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Maplewood Hill Road, Bethlehem, NH Photos taken April 24, 2025
Photo Pages

Photo 9: Looking south at existing stonewall.

Photo 10: Looking south at roadside ditching along Maplewood Hill Road.
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Maplewood Hill Road, Bethlehem, NH Photos taken April 24, 2025
Photo Pages

Photo 11: Looking north down Maplewood Hill Road.

Photo 12: Looking north towards intersection of Maplewood Hill Road
and Maple Street.
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24-1697 S

March 10, 2025

HEB Engineers, Inc.
Attention: Eric Grenier, P.E.
2605 White Mountain Highway
P.O. Box 440

North Conway, NH 03860

Subject: Explorations and Geotechnical Engineering Services
Proposed Road Improvement
Maplewood Hill Road
Bethlehem, New Hampshire

Dear Eric:

In accordance with our Proposal dated August 29, 2024, we have performed subsurface
explorations for the subject project. This report summarizes our findings and
geotechnical recommendations, and its contents are subject to the limitations set forth
in Appendix A.

1.0 INTRODUCTION

1.1 Scope and Purpose

The purpose of our services was to explore subsurface conditions at the site and
provide geotechnical recommendations for pavement associated with proposed
construction. Our scope of services included test boring and probe explorations, soils
laboratory testing, a geotechnical evaluation of the findings, and preparation of this
report.

1.2 Site and Proposed Construction

We understand the project includes reconstruction of Maplewood Hill Road from Main
Street (U.S. Route 302) north to Maple Street (NH Route 142), an approximately 0.75-
mile length in Bethlehem, New Hampshire. We understand that most of the existing
roadway consists of a relatively thin layer of asphalt pavement and that some limited
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repaired sections may not have asphalt pavement. We understand you wish to evaluate
reclamation of existing pavement and base/sub-base materials for new roadway
construction and determine depth to bedrock for design of underground utilities.

Existing site features are shown on the “Exploration Location Plan” provided in
Appendix B.

2.0 EXPLORATION AND TESTING

2.1 Explorations

Eight test borings (B-1 through B-8) and eight test probes (P-1 through P-8) were made
at the site on February 11" and 12, 2025, by Seaboard Drilling, LLC. The test borings
and test probes were advanced utilizing solid-stem auger drilling techniques. Standard
Penetration Testing (SPT) and split-spoon sampling were performed at continuous
intervals at the test borings. Auger samples were obtained from the probes at depths of
approximately 1 to 2 feet below the existing ground surface. The exploration locations
were selected and established in the field by S. W. Cole Engineering, Inc. (S.W.COLE)
using GPS methods.

The approximate exploration locations are shown on the “Exploration Location Plan,”
included in Appendix B. Exploration logs and a key to the notes and symbols used on
the logs are included in Appendix C. Elevations shown on the logs were estimated
based on topographic information shown on the “Exploration Location Plan.”

2.2 Laboratory Testing

Soil samples obtained from the explorations were returned to our laboratory for further
classification and testing. Gradation and moisture content testing was performed on
twelve select soil samples collected from the borings and probes. Gradation test results
are included in Appendix D. Moisture content test results are shown on the boring logs.

3.0 SUBSURFACE CONDITIONS

3.1 Soil and Bedrock
All test borings and probes encountered a thin asphalt layer of 2 to 3 inches overlaying fills
of silty gravelly sand to depths of 3 to 6 feet with some organics being present in the fill at
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B-2. Based on our observations, the materials below the road did not include a traditional
uniform layer of aggregate road base materials. Fills generally overlie medium dense to
dense silty fine sands with varying amount of gravel until refusal surfaces were
encountered. Refusal surfaces varied throughout the alignment with depths ranging from
2.5 to 10.4 feet on probable boulders.

Not all strata were encountered in each test boring. For more detailed subsurface
information, refer to the attached boring logs.

3.2 Groundwater

Saturated soils were encountered along the southern portion of Maplewood Hill Road at
the first three test borings (B-1 through B-3) with depths ranging from 4 to 8 feet at the
time of exploration work. Long term groundwater information is not available. It should be
anticipated that groundwater levels will fluctuate, particularly in response to periods of
snowmelt and precipitation, and changes in site use.

4.0 EVALUATION AND RECOMMENDATIONS

4.1 General Findings

Based on the subsurface findings, the existing pavement ranges from about 2 to 3
inches along the roadway and is underlain by granular fills with high proportions of silt.
The existing granular fills generally range in thickness of 3 to 6 feet below the
pavement. Based on our observations, the materials below the road did not include a
traditional uniform layer of aggregate road base materials.

Based on laboratory gradation testing, the existing base soils do not conform to a
traditional processed aggregate base commonly used in current roadway construction.
Where granular fills exist, silt contents of the existing base vary from about 12 to 37
percent. Given the significant changes in site grades along the roadway alignment and
poor drainage characteristics of the native soils, we recommend design for
reconstruction consider base and subbase soils that are free draining, containing low silt
contents.

We performed blend analyses that mathematically blend gradations of the soils below
the pavement and a simulated gradation of reclaimed pavement. Blend analyses are
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compared to gradation specification for NHDOT 306 Reclaimed Stabilized Base, which
does not have a specification for percent passing the No. 200 sieve. This specification is
typically used in situations where the silt content of the parent base material is low.
Based on our blend analysis, we estimate a full depth reclamation of 12 inches in areas
where existing granular fill base materials are present will not create a material that
meets the NHDOT 306 gradation specification for Reclaimed Stabilized Base (modified
to include a specification of 0 to 10% passing the No. 200 sieve). Further, the thickness
of the pavement and the high silt content of the existing fills result in a product that can
not be augmented with crushed stone to result in a product meeting the gradation for
NHDOT 306.

An alternative is to remove the existing pavement and add a uniform layer of NHDOT
304.3 or 304.4, but that requires raising the road grade and results in a relatively thin
aggregate base section. We understand this option would not satisfy the vertical
tolerance of the project. We suggest roadway reconstruction consist of box cutting
existing pavement and base materials in favor of the construction of new uniform
pavement section with traditional aggregate base products.

4.2 Blend Analysis

We performed blend analyses of the existing pavement and base materials to simulate
the proposed reclamation of the existing pavement section during reconstruction. Our
blend analyses were performed by mathematically blending gradation results on the
existing material below the pavement with gradation results on typical crushed existing
pavement samples. The intent is to estimate the gradation of the blended product. The
gradation of the actual reclaimed pavement needs to be determined after the
reclaiming/crushing process. We have a database of gradation results on crushed
pavement that we physically crushed in our laboratory to create an approximate %-inch
minus crushed product which was then tested for gradation. Based on our experience,
this method typically generates a reasonable representation of the resulting product.

We compared our blend analyses results to gradation requirements for NHDOT 306
Reclaimed Stabilized Base, modified to include a 0 to 10% passing specification of the
No. 200 sieve. A typical reclaimer extends to a depth of 12 inches grinding the asphalt
pavement into the underlying base soil. Based on our blend analyses of existing
pavement and base materials, the reclaimed material results in silt contents varying
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from about 10 to 22.8% percent and does not conform to a traditional processed
aggregate base commonly used in current roadway construction. To achieve gradation
requirements for NHDOT 306 Reclaimed Stabilized Base, existing conditions would
require the addition of crushed stone resulting in a raise in roadway grades up to 10 to
12 inches.

Due to the variable, high silt content of existing base material and the subsequent need
to raise roadway grades, pavement and base reclamation does not appear feasible for
the roadway reconstruction.

4.3 Box Cut and New Pavement Section

As an alternative to full depth reclamation, we recommend the existing roadway
pavement and base materials be box cut to a predetermined depth and replaced with
traditional aggregate base and subbase materials and a new pavement layer. This
option comes with less variability and uncertainty than reclaiming and is likely more
straight forward in terms of grading design, but it is typically a more costly approach.

Traffic loading is not available for this roadway, however we assume this rural road is
subjected to primary passenger vehicle traffic with occasional medium duty and heavy
duty truck traffic. Considering the findings from our explorations and laboratory testing,
we offer the following recommendations for pavement section based on the “2016
NHDOT Specifications for Road and Bridge Construction”.

FLEXIBLE (HMA) PAVEMENT SECTION — 2016 NHDOT Standard Specs

Pavement Layer Material Thickness
NHDOT 7z inch Superpave Wearing Course 1 % inches
NHDOT % inch Superpave Binder Course 2 zinches
N_HDOT Crushed Gravel (304.3) Base Course or Crushed Stone 6 inches
(fine) (304.4)

NHDOT Gravel (304.2) Subbase Course 12 inches

Hot mix bituminous asphalt pavement should be compacted to 92 to 97 percent of its
theoretical maximum density as determined by ASTM D-2041. A tack coat should be
used between lifts of asphalt.
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Frost penetration can be on the order of 6.0 feet in this area of the state. In the
absence of full frost depth excavation and replacement of frost-susceptible soils, or the
use of insulation, some frost heaving and pavement distress must be anticipated. Use
of a pavement section extending to the frost depth is not common for this type of road in
New England and is generally deemed to be cost-prohibitive. It is very important to
reduce the amount of water infiltration into the pavement section to reduce the potential
for frost heaving. Grading of the subgrade and hydraulic connection to perimeter
drainage features are typical measures to promote positive drainage away from the
pavement section.

We recommend the implementation of life-cycle maintenance for the new pavement.
This should include crack cleaning and sealing on a periodic basis to reduce the
potential for surface water from infiltrating the pavement section.

Given the severity of the winter climate in this region and frost susceptible subgrade
soils, it our recommendation that the Town implement seasonal road posting following
reconstruction to reduce the truck traffic during spring thaw.

4.4 General Considerations

Boring B-2 encountered very soft soils containing organics at the bottom of the fill
materials. The lateral extent of this material is not known. Further, the impact of these
materials on subgrade stability may not become known until subgrade preparation
begins. Construction-phase test pits targeted at this area are recommended to evaluate
this condition. Subgrades that are unstable at this location or at other locations during
subgrade preparation should be evaluated by S.W.COLE. Remediation might include
over-excavation and replacement or use of a geotextile reinforcing fabric.

4.5 Excavation and Dewatering Considerations

The excavations will generally encounter gravelly silty sand fill materials overlying native
deposits of silty sand and glacial till at depth. Final excavation to subgrade should be
performed with a smooth-edge bucket to reduce disturbance. Excavations for road
reconstruction are anticipated to generally be above observed groundwater levels.
Some of the deeper utility excavations may extend below groundwater. The contractor
should be prepared to control the water levels to at least one foot below planned
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excavation depths to help stabilize subgrades during construction. Surface water should
be diverted from entering the excavations.

Excavations must be properly shored and/or sloped to prevent sloughing and caving of
the sidewalls during construction. All excavations should be performed in accordance
with OSHA requirements. The contractor is responsible for developing an appropriate
dewatering and excavation plans to install the foundations and maintain stable
subgrades.

4.6 Weather Considerations

Construction activity should be limited during wet and freezing weather and the site soils
may require drying or thawing before construction activities may continue. The contractor
should anticipate the need for water to temper fills to facilitate compaction during dry
weather. If construction takes place during cold weather, subgrades must be protected
during freezing conditions.

4.7 Design Review and Construction Testing

We recommend S.W.COLE be provided the opportunity to review recommendations in
this report and make modifications as necessary once the final designs for this project
have been determined. S.W.COLE should be retained to review the final design and
specifications to determine that our pavement recommendations have been properly
interpreted and implemented.

Further, we recommend S.W.COLE be retained to provide soils engineering and testing
services during the excavation and pavement phases of the work. This is to observe
compliance with the design concepts, specifications, and design recommendations and
to allow design changes in the event that subsurface conditions are found to differ from
those anticipated prior to the start of construction. S.\W.COLE is available to provide
testing of soil and asphalt construction materials.
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5.0 CLOSURE

It has been a pleasure to be of assistance to you with this phase of your project. We
look forward to working with you during the construction phase of the project.

Sincerely,

S. W. Cole Engineering, Inc.

Emma Dennis,.E.I.T. _ \\\\\\\\\\\\N\\EWI////////////
Staff Geotechnical Engineer N & M,
& &z
SAS 2z
=6 R. 7=
= " WADSWORTH | |, =
= o\ No17327 |o =
=73 &S
274 SS
Paul R. Wadsworth, P.E. ///////\S\‘T/ONAL 9\9\\\\\\\
Senior Geotechnical Engineer &\
EJD/PRW:cbm
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APPENDIX A
Limitations

This report has been prepared for the exclusive use of HEB Engineers, Inc. for specific
application to the Proposed Road Improvement on Maplewood Hill Road in Bethlehem,
New Hampshire. S. W. Cole Engineering, Inc. (S.W.COLE) has endeavored to conduct
our services in accordance with generally accepted soil and foundation engineering
practices. No warranty, expressed or implied, is made.

The soil profiles described in the report are intended to convey general trends in
subsurface conditions. The boundaries between strata are approximate and are based
upon interpretation of exploration data and samples.

The analyses performed during this investigation and recommendations presented in
this report are based in part upon the data obtained from subsurface explorations made
at the site. Variations in subsurface conditions may occur between explorations and
may not become evident until construction. If variations in subsurface conditions
become evident after submission of this report, it will be necessary to evaluate their
nature and to review the recommendations of this report.

Observations have been made during exploration work to assess site groundwater
levels. Fluctuations in water levels will occur due to variations in rainfall, temperature,
and other factors.

S.W.COLE’s scope of services has not included the investigation, detection, or prevention
of any Biological Pollutants at the project site or in any existing or proposed structure at the
site. The term “Biological Pollutants” includes, but is not limited to, molds, fungi, spores,
bacteria, and viruses, and the byproducts of any such biological organisms.

Recommendations contained in this report are based substantially upon information
provided by others regarding the proposed project. In the event that any changes are
made in the design, nature, or location of the proposed project, S.W.COLE should
review such changes as they relate to analyses associated with this report.
Recommendations contained in this report shall not be considered valid unless the
changes are reviewed by S.W.COLE.
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LEGEND: 2. THE EXPLORATION LOCATIONS WERE SELECTED BY HEB
AND SUBSEQUENTLY ESTABLISHED IN THE FIELD BY S. W.
COLE ENGINEERING, INC. USING A MAPPING GRADE GPS
APPROXIMATE BORING LOCATION RECEIVER.

3. THIS PLAN SHOULD BE USED IN CONJUNCTION WITH THE
ASSOCIATED S. W. COLE ENGINEERING, INC.
GEOTECHNICAL REPORT.

APPROXIMATE PROBE LOCATION

4. THE PURPOSE OF THIS PLAN IS ONLY TO DEPICT THE
LOCATION OF THE EXPLORATIONS IN RELATION TO THE
EXISTING CONDITIONS AND PROPOSED CONSTRUCTION
AND IS NOT TO BE USED FOR CONSTRUCTION.

NOTES:

1. EXPLORATION LOCATION PLAN WAS PREPARED FROM A
1"=30' SCALE PLAN OF THE SITE TITLED "EXPLORATIONS
AND GEOTECHNICAL LAYOUT," PREPARED BY HEB
ENGINEERS (HEB), DATED 12/11/2024.
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BORING LOG sornoNo: B
SHEET: 10f 1
CLIENT: HEB Engineers PROJECT NO. 24-1697
PROJECT: Proposed Maplewood Hill Road Reconstruction DATE START:  2/11/2025
LOCATION: Maplewood Hill Road, Bethlehem, NH DATE FINISH: 2/11/2025
Drilling Information
LOCATION: See Exploration Location Plan ELEVATION (FT): _ 1468' +/- TOTAL DEPTH (FT): _ 12.0 LOGGED BY: Emma Dennis
DRILLING CO.: _Seaboard Drilling DRILLER: Jeff Lee DRILLING METHOD:  Hollow Stem Auger
RIG TYPE: Truck Mounted Acker AUGERID/OD: 21/4in/55/8in SAMPLER: Standard Split-Spoon
HAMMER TYPE: _Automatic HAMMER WEIGHT (lbs): 140/ 300 CASING ID/OD: N/A /N/A CORE BARREL:
HAMMER CORRECTION FACTOR: 1.5 HAMMER DRORP (inch): 30/16
WATER LEVEL DEPTHS (ft): ¥ 4 ft 2/11/2025 Saturated soils encountered below a depth of 4 feet
GENERAL NOTES:
KEY TONOTES  Water Level D = Split Spoon Sample Pen. = Penetration Length  WOR = Weight of Rods S, = Field Vane Shear Strength, kips/sq.ft.
AND SYMBOLS: ¥ At time of Drilling U = Thin Walled Tube Sample Rec. = Recovery Length WOH = Weight of Hammer qu = Unconfined Compressive Strength, kips/sq.ft.
¥ At Completion of Drilling R = Rock Core Sample bpf = Blows per Foot RQD = Rock Quality Designation @ = Friction Angle (Estimated)
Y After Drilling V = Field Vane Shear mpf = Minute per Foot PID = Photoionization Detector ~ N/A = Not Applicable
SAMPLE INFORMATION 2
i = Sample
Elev. | Depth |Casing Blow © L H,0
(ft) (ft) (F;%r}j Sample|8| Depth PRzr;./ Count | Field/Lab | § Description & Depth Remarks
No. |A| (ft) (in) or TestData | Classification
RQD ©
0.177\ 2" Asphalt Ji
4 Dark brown, Silty Gravelly SAND (FILL
D [ 116 | 77 | 31- | D2seres y y (FILL)
50/1"
1465 — 2D [X] 335 | 6/3 | 50
1 35" Loose, brown, Silty SAND trace gravel AV
Frozen soils to 4 feet
T ° 3D [ 57 | 24/24 |7-2-2-4
T 6.0 Very loose to loose, brown, fine Sandy SILT
1 I\ trace gravel
1460 —
T 1 4D [ 10-12 | 24/24 |4-8-15-
21
% 11.0 Dense, gray-brown, SILT and fine SAND
4 some gravel (Glacial Till)

BORING / WELL 10-12-2022 24-1697.GPJ SWCE TEMPLATE.GDT 2/28/25

Bottom of Exploration at 12.0 feet

Stratification lines represent approximate
boundary between soil types, transitions may
be gradual. Water level readings have been
made at times and under conditions stated.
Fluctuations of groundwater may occur due to

other factors than those present at the time .
measurements were made. BORING NO.: B-1




BORING LOG sorncNo: B2
SHEET: 10f 1
CLIENT: HEB Engineers PROJECT NO. 24-1697
PROJECT: Proposed Maplewood Hill Road Reconstruction DATE START:  2/11/2025
LOCATION: Maplewood Hill Road, Bethlehem, NH DATE FINISH: 2/11/2025
Drilling Information
LOCATION: See Exploration Location Plan ELEVATION (FT): 1452 +/- TOTAL DEPTH (FT): _ 12.0 LOGGED BY: Emma Dennis
DRILLING CO.: _Seaboard Drilling DRILLER: Jeff Lee DRILLING METHOD:  Hollow Stem Auger
RIG TYPE: Truck Mounted Acker AUGERID/OD: 21/4in/55/8in SAMPLER: Standard Split-Spoon
HAMMER TYPE: _Automatic HAMMER WEIGHT (lbs): 140/ 300 CASING ID/OD: N/A /N/A CORE BARREL:
HAMMER CORRECTION FACTOR: 1.5 HAMMER DRORP (inch): 30/16
WATER LEVEL DEPTHS (ft): ¥ 8ft 2/11/2025 Saturated soils encountered below a depth of 8 feet
GENERAL NOTES:
KEY TONOTES  Water Level D = Split Spoon Sample Pen. = Penetration Length  WOR = Weight of Rods S, = Field Vane Shear Strength, kips/sq.ft.
AND SYMBOLS: ¥ At time of Drilling U = Thin Walled Tube Sample Rec. = Recovery Length WOH = Weight of Hammer qu = Unconfined Compressive Strength, kips/sq.ft.
¥ At Completion of Drilling R = Rock Core Sample bpf = Blows per Foot RQD = Rock Quality Designation @ = Friction Angle (Estimated)
Y After Drilling V = Field Vane Shear mpf = Minute per Foot PID = Photoionization Detector ~ N/A = Not Applicable
SAMPLE INFORMATION 2
i = Sample
Elev. | Depth |Casing Blow © L H,0
@ | @ (F:)%’}j Sample || Depth PRzr;./ Count | Field/Lab | § Description & Depth Remarks
No. |3 (ft) (in). or TestData | Classification
RQD ©
0.177\ 2" Asphalt Ji
4 - Dark brown, Silty Gravelly SAND (FILL
1D 12 | 1210 | 30-50 | 1D 246798 y y (FILL)
1450 — —
T 2D || 35 | 24/20 |1/18"-2 307" Very soft, dark brown, SILT and fine SAND Frozen soils to 3 feet
1 trace gravel with buried organics and roots
(FILL)
™ 5 3D || 57 | 2421 |2-5-15-
22
6.0 Medium dense to dense, gray and
1445 —- I\ orange-brown Silty fine SAND trace gravel
1 AV
T 4D [ 1012 | 24/19 | 10-14- Z410.0 ™ Dense, gray-brown, Silty fine SAND some |
1 25-36 gravel (Glacial Till)

BORING / WELL 10-12-2022 24-1697.GPJ SWCE TEMPLATE.GDT 2/28/25

Bottom of Exploration at 12.0 feet

Stratification lines represent approximate
boundary between soil types, transitions may
be gradual. Water level readings have been
made at times and under conditions stated.
Fluctuations of groundwater may occur due to

other factors than those present at the time .
measurements were made. BORING NO.: B-2




BORING / WELL 10-12-2022 24-1697.GPJ SWCE TEMPLATE.GDT 2/28/25

BORING LOG sorncNo: B3
SHEET: 10f 1
CLIENT: HEB Engineers PROJECT NO. 24-1697
PROJECT: Proposed Maplewood Hill Road Reconstruction DATE START:  2/11/2025
LOCATION: Maplewood Hill Road, Bethlehem, NH DATE FINISH: 2/11/2025
Drilling Information
LOCATION: See Exploration Location Plan ELEVATION (FT): 1427 +/- TOTAL DEPTH (FT): _ 11.5 LOGGED BY: Emma Dennis
DRILLING CO.: _Seaboard Drilling DRILLER: Jeff Lee DRILLING METHOD:  Hollow Stem Auger
RIG TYPE: Truck Mounted Acker AUGERID/OD: 21/4in/55/8in SAMPLER: Standard Split-Spoon
HAMMER TYPE: _Automatic HAMMER WEIGHT (lbs): 140/ 300 CASING ID/OD: N/A /N/A CORE BARREL:
HAMMER CORRECTION FACTOR: 1.5 HAMMER DRORP (inch): 30/16
WATER LEVEL DEPTHS (ft): ¥ 4 ft 2/11/2025 Saturated soils encountered below a depth of 4 feet
GENERAL NOTES:
KEY TONOTES  Water Level D = Split Spoon Sample Pen. = Penetration Length  WOR = Weight of Rods S, = Field Vane Shear Strength, kips/sq.ft.
AND SYMBOLS: ¥ At time of Drilling U = Thin Walled Tube Sample Rec. = Recovery Length WOH = Weight of Hammer qu = Unconfined Compressive Strength, kips/sq.ft.
¥ At Completion of Drilling R = Rock Core Sample bpf = Blows per Foot RQD = Rock Quality Designation @ = Friction Angle (Estimated)
Y After Drilling V = Field Vane Shear mpf = Minute per Foot PID = Photoionization Detector ~ N/A = Not Applicable
SAMPLE INFORMATION 2
i = Sample
Elev. | Depth |Casing Blow © L H,0
(ft) (ft) (F;%r}j Sample|8| Depth PRzr;./ Count | Field/Lab | § Description & Depth Remarks
No. |A| (ft) (in) or TestData | Classification
RQD ©
0.2\ 3" Asphalt /1
€ Gray-brown, Silty Gravelly SAND (FILL
1D B 112 | 22 | 5002 Y y y (FILL)
1425 —
T 2D || 35 24115 | 7-4-2-8 3.0 Loose, brown, Silty fine to medium SAND Frozen soils to 3 feet
4 some gravel (FILL) v
T ° 3D \| 57 24/22 | 5-6-8-8 5.0 Medium dense, brown, Silty fine SAND trace
4 gravel
1420 —+ H
T 1 4D |\/10-11.5| 18/18 | 19-31- 2410.07 Dense, gray-brown, Silty fine SAND some
1 50 gravel (Glacial Till)
g Rock in sampler tip
12.0

Split Spoon Refusal at 11.5 feet
Probable boulder or bedrock

Stratification lines represent approximate
boundary between soil types, transitions may
be gradual. Water level readings have been
made at times and under conditions stated.
Fluctuations of groundwater may occur due to

other factors than those present at the time .
measurements were made. BORING NO.: B-3




BORING LOG sorncNo: B4
SHEET: 10f 1
CLIENT: HEB Engineers PROJECT NO. 24-1697
PROJECT: Proposed Maplewood Hill Road Reconstruction DATE START:  2/11/2025
LOCATION: Maplewood Hill Road, Bethlehem, NH DATE FINISH: 2/11/2025
Drilling Information
LOCATION: See Exploration Location Plan ELEVATION (FT): _ 1402' +/- TOTAL DEPTH (FT): _ 104 LOGGED BY: Emma Dennis
DRILLING CO.: _Seaboard Drilling DRILLER: Jeff Lee DRILLING METHOD:  Hollow Stem Auger
RIG TYPE: Truck Mounted Acker AUGERID/OD: 21/4in/55/8in SAMPLER: Standard Split-Spoon
HAMMER TYPE: _Automatic HAMMER WEIGHT (lbs): 140/ 300 CASING ID/OD: N/A /N/A CORE BARREL:
HAMMER CORRECTION FACTOR: 1.5 HAMMER DRORP (inch): 30/16
WATER LEVEL DEPTHS (ft):
GENERAL NOTES:
KEY TONOTES  Water Level D = Split Spoon Sample Pen. = Penetration Length  WOR = Weight of Rods S, = Field Vane Shear Strength, kips/sq.ft.
AND SYMBOLS: ¥ At time of Drilling U = Thin Walled Tube Sample Rec. = Recovery Length WOH = Weight of Hammer qu = Unconfined Compressive Strength, kips/sq.ft.
¥ At Completion of Drilling R = Rock Core Sample bpf = Blows per Foot RQD = Rock Quality Designation @ = Friction Angle (Estimated)
Y After Drilling V = Field Vane Shear mpf = Minute per Foot PID = Photoionization Detector ~ N/A = Not Applicable
SAMPLE INFORMATION 2
i = Sample
Elev. | Depth |Casing Blow © L H,0
@ | @ (F:)%’}j Sample || Depth PRzr;./ Count | Field/Lab | § Description & Depth Remarks
No. |A| (ft) (in) or TestData | Classification
RQD ©
0.177\ 2" Asphalt Ji
€ Cobbles; auger advanced to 2 feet
1400 — 1D 229 | 117 | 32 2.0 -
X -2. oz, 0" Gray-brown, Silty Gravelly SAND (FILL)
T Frozen soils to 4 feet
T ° 2D || 57 | 24116 | 15-21- 22120 Dense to very dense, gray-brown, SILT and
1 27-35 ’ fine SAND some gravel (Glacial Till)
1395 — H %
T 1 3D _[X|10-104] 5/5 50/5" £ Rock in sampler tip

BORING / WELL 10-12-2022 24-1697.GPJ SWCE TEMPLATE.GDT 2/28/25

Split Spoon Refusal at 10.4 feet
Proable boulder or bedrock

Stratification lines represent approximate
boundary between soil types, transitions may
be gradual. Water level readings have been
made at times and under conditions stated.
Fluctuations of groundwater may occur due to

other factors than those present at the time BORING NO.: B_4

measurements were made.




BORING / WELL 10-12-2022 24-1697.GPJ SWCE TEMPLATE.GDT 2/28/25

BORING LOG

BORING NO.: B-5
SHEET: 10f 1

CLIENT: HEB Engineers

PROJECT NO. 24-1697

PROJECT: Proposed Maplewood Hill Road Reconstruction

DATE START: __ 2/12/2025

LOCATION: Maplewood Hill Road, Bethlehem, NH

DATE FINISH: _ 2/12/2025

Drilling Information

LOCATION: See Exploration Location Plan ELEVATION (FT): _ 1353' +/- TOTAL DEPTH (FT): _ 12.0 LOGGED BY: Sean Hlywa
DRILLING CO.: _Seaboard Drilling DRILLER: Jeff Lee DRILLING METHOD:  Hollow Stem Auger
RIG TYPE: Truck Mounted Acker AUGERID/OD: 21/4in/55/8in SAMPLER: Standard Split-Spoon
HAMMER TYPE: _Automatic HAMMER WEIGHT (lbs): 140/ 300 CASING ID/OD: N/A /N/A CORE BARREL:
HAMMER CORRECTION FACTOR: 1.5 HAMMER DRORP (inch): 30/16
WATER LEVEL DEPTHS (ft): No Free Water Observed
GENERAL NOTES:
KEY TONOTES  Water Level D = Split Spoon Sample Pen. = Penetration Length  WOR = Weight of Rods S, = Field Vane Shear Strength, kips/sq.ft.
AND SYMBOLS: ¥ At time of Drilling U = Thin Walled Tube Sample Rec. = Recovery Length WOH = Weight of Hammer qu = Unconfined Compressive Strength, kips/sq.ft.
¥ At Completion of Drilling R = Rock Core Sample bpf = Blows per Foot RQD = Rock Quality Designation @ = Friction Angle (Estimated)
Y After Drilling V = Field Vane Shear mpf = Minute per Foot PID = Photoionization Detector ~ N/A = Not Applicable
SAMPLE INFORMATION o
<]
i = Sample
Elev. | Depth |Casing Blow © L H,0
@ | @ (F;%r}j Sample || Depth PRzr;./ Count | Field/Lab | § Description & Depth Remarks
No. |A| (ft) (in) or TestData | Classification
RQD ©
0.2\ 2" Asphalt 7
€ Very dense, brown, SILT and SAND, some
1D 1-1.9 1111 34- ID 24680S gra?/lel (FILL)
50/5"
1350 — 3.0 - . |
Very dense, brown, fine SAND, some silt, Frozen sails to 3.0
4 trace gravel
T 5
5.0 Dense to very dense, brown, fine SAND and
1 GRAVEL, trace silt
1345 —
— 10
Bottom of Exploration at 12.0 feet
Stratification lines represent approximate
boundary between soil types, transitions may
be gradual. Water level readings have been
made at times and under conditions stated.
Fluctuations of groundwater may occur due to
other factors than those present at the time .
measurements were maZe. BORING NO.: B'5




BORING LOG SoRNGNo: __B6
SHEET: 10f1
CLIENT: HEB Engineers PROJECT NO. 24-1697
PROJECT: Proposed Maplewood Hill Road Reconstruction DATE START:  2/12/2025
LOCATION: _Maplewood Hill Road, Bethlehem, NH DATE FINISH: __2/12/2025
Drilling Information
LOCATION: See Exploration Location Plan ELEVATION (FT): _ 1295' +/- TOTAL DEPTH (FT): 25 LOGGED BY: Sean Hlywa
DRILLING CO.: _Seaboard Drilling DRILLER: Jeff Lee DRILLING METHOD:  Hollow Stem Auger
RIG TYPE: Truck Mounted Acker AUGERID/OD: 21/4in/55/8in SAMPLER: Standard Split-Spoon
HAMMER TYPE: _Automatic HAMMER WEIGHT (lbs): 140/ 300 CASING ID/OD: N/A /N/A CORE BARREL:
HAMMER CORRECTION FACTOR: 1.5 HAMMER DRORP (inch): 30/16
WATER LEVEL DEPTHS (ft): No Free Water Observed
GENERAL NOTES:
KEY TONOTES  Water Level D = Split Spoon Sample Pen. = Penetration Length  WOR = Weight of Rods S, = Field Vane Shear Strength, kips/sq.ft.
AND SYMBOLS: ¥ At time of Drilling U = Thin Walled Tube Sample Rec. = Recovery Length WOH = Weight of Hammer qu = Unconfined Compressive Strength, kips/sq.ft.
¥ At Completion of Drilling R = Rock Core Sample bpf = Blows per Foot RQD = Rock Quality Designation @ = Friction Angle (Estimated)
Y After Drilling V = Field Vane Shear mpf = Minute per Foot PID = Photoionization Detector ~ N/A = Not Applicable
SAMPLE INFORMATION o
<]
i - Sample
Elev. | Depth |Casing Blow © . b H,0
(ft) (ft) (F:)%’}j Sample|8| Depth PRzr;./ Count | Field/Lab | § Description & Depth Remarks
No. |A| (ft) (in) or TestData | Classification
RQD ©
0.2\ 2" Ashpalt /1
4 Brown, gravelly silty SAND; with cobbles and
boulders Couldn't sample due
1 to frozen
ground/boulders

Auger Refusal at 2.5 feet
(Probable Boulder or Bedrock)

BORING / WELL 10-12-2022 24-1697.GPJ SWCE TEMPLATE.GDT 2/28/25

Stratification lines represent approximate
boundary between soil types, transitions may
be gradual. Water level readings have been
made at times and under conditions stated.
Fluctuations of groundwater may occur due to

other factors than those present at the time .
measurements were made. BORING NO.: B-6




BORING / WELL 10-12-2022 24-1697.GPJ SWCE TEMPLATE.GDT 2/28/25

BORING NO.: B-7
SHEET: 10f 1

BORING LOG
CLIENT: HEB Engineers

PROJECT NO. 24-1697

PROJECT: Proposed Maplewood Hill Road Reconstruction

DATE START: __ 2/12/2025

LOCATION: Maplewood Hill Road, Bethlehem, NH

DATE FINISH: _ 2/12/2025

Drilling Information

LOCATION: See Exploration Location Plan ELEVATION (FT):  1221' +/- TOTAL DEPTH (FT): _ 12.0 LOGGED BY: Sean Hlywa
DRILLING CO.: _Seaboard Drilling DRILLER: Jeff Lee DRILLING METHOD:  Hollow Stem Auger
RIG TYPE: Truck Mounted Acker AUGERID/OD: 21/4in/55/8in SAMPLER: Standard Split-Spoon
HAMMER TYPE: _Automatic HAMMER WEIGHT (lbs): 140/ 300 CASING ID/OD: N/A /N/A CORE BARREL:
HAMMER CORRECTION FACTOR: 1.5 HAMMER DRORP (inch): 30/16
WATER LEVEL DEPTHS (ft): No Free Water Observed
GENERAL NOTES:
KEY TONOTES  Water Level D = Split Spoon Sample Pen. = Penetration Length  WOR = Weight of Rods S, = Field Vane Shear Strength, kips/sq.ft.
AND SYMBOLS: ¥ At time of Drilling U = Thin Walled Tube Sample Rec. = Recovery Length WOH = Weight of Hammer qu = Unconfined Compressive Strength, kips/sq.ft.
¥ At Completion of Drilling R = Rock Core Sample bpf = Blows per Foot RQD = Rock Quality Designation @ = Friction Angle (Estimated)
Y After Drilling V = Field Vane Shear mpf = Minute per Foot PID = Photoionization Detector ~ N/A = Not Applicable
SAMPLE INFORMATION o
<]
i = Sample
Elev. | Depth |Casing Blow © L H,0
(ft) (ft) (F;%r}j Sample|8| Depth PRzr;./ Count | Field/Lab | § Description & Depth Remarks
No. |A| (ft) (in) or TestData | Classification
RQD ©
0.2\ 2" Asphalt 7
1220 —+ Cobbles, advanced augers to 3.0'
4 Frozen soils to 3.0'
T 1D || 35 24118 | 26-32- ID 24681S 3.0 Very dense, brown, silty gravelly fine SAND;
1 24-11 with cobbles (FILL)
4 5 —
2D 57 24116 7'17(')9' 27 9-0 Medium dense, brown, silty gravelly fine
1215 - % SAND (TILL)
T 10 3D [ 10-12 | 24/16 | 7-14- /
19-27
1210 —+
Bottom of Exploration at 12.0 feet
Stratification lines represent approximate
boundary between soil types, transitions may
be gradual. Water level readings have been
made at times and under conditions stated.
Fluctuations of groundwater may occur due to
other factors than those present at the time .
measurements were maZe. BORING NO.: B-7




BORING LOG SoRNoNo: B8
SHEET: 10f1
CLIENT: HEB Engineers PROJECT NO. 24-1697
PROJECT: Proposed Maplewood Hill Road Reconstruction DATE START:  2/12/2025
LOCATION: _Maplewood Hill Road, Bethlehem, NH DATE FINISH: __2/12/2025
Drilling Information
LOCATION: See Exploration Location Plan ELEVATION (FT):  1124' +/- TOTAL DEPTH (FT): 4.9 LOGGED BY: Sean Hlywa
DRILLING CO.: _Seaboard Drilling DRILLER: Jeff Lee DRILLING METHOD:  Hollow Stem Auger
RIG TYPE: Truck Mounted Acker AUGERID/OD: 21/4in/55/8in SAMPLER: Standard Split-Spoon
HAMMER TYPE: _Automatic HAMMER WEIGHT (lbs): 140/ 300 CASING ID/OD: N/A /N/A CORE BARREL:
HAMMER CORRECTION FACTOR: 1.5 HAMMER DRORP (inch): 30/16
WATER LEVEL DEPTHS (ft): No Free Water Observed
GENERAL NOTES:
KEY TONOTES  Water Level D = Split Spoon Sample Pen. = Penetration Length  WOR = Weight of Rods S, = Field Vane Shear Strength, kips/sq.ft.
AND SYMBOLS: ¥ At time of Drilling U = Thin Walled Tube Sample Rec. = Recovery Length WOH = Weight of Hammer qu = Unconfined Compressive Strength, kips/sq.ft.
¥ At Completion of Drilling R = Rock Core Sample bpf = Blows per Foot RQD = Rock Quality Designation @ = Friction Angle (Estimated)
Y After Drilling V = Field Vane Shear mpf = Minute per Foot PID = Photoionization Detector ~ N/A = Not Applicable
SAMPLE INFORMATION o
<]
i - Sample
Elev. | Depth |Casing Blow © . b H,0
(ft) (ft) (F:)%’}j Sample|8| Depth PRzr;./ Count | Field/Lab | § Description & Depth Remarks
No. |A| (ft) (in) or TestData | Classification
RQD ©
0902\ 2" Asphalt i
4 ":’: Very dense, brown, gravelly fine SAND, trace
1D X 1-1.9 | 113 | 23- ] silt; with frequent cobbles (FILL)
1 50/5 KX Frozen soils to 3.0’
5
RS
1 R3]
2D 3-3.8 10/3 18- R
50/4" K]
1120 — 0%
Redeld
KA

Auger Refusal at 4.9 feet
(Probable Boulder or Bedrock)

BORING / WELL 10-12-2022 24-1697.GPJ SWCE TEMPLATE.GDT 2/28/25

Stratification lines represent approximate
boundary between soil types, transitions may
be gradual. Water level readings have been
made at times and under conditions stated.
Fluctuations of groundwater may occur due to

other factors than those present at the time .
measurements were made. BORING NO.: B-8




SUMMARY OF
LEDGE PROBES

PROJECT: Proposed Maplewood Hill Road Reconstruction PROJECT NO: 24-1697
CLIENT: HEB Engineers DATE: 2/11/25 to 2/12/25
LOCATION: Maplewood Hill Road; Bethlehem, NH S.W.COLE REP: Emma Dennis / Sean Hlywa
EXPLORATION  GROUND SURFACE PROBEDEPTH "Lt ot NoTE
ELEVATION (FT) (FT) ELEVATION (FT)
P-1 1460.5 10.0 1450.5 Lab ID 24683S
P-2 1438.5 10.0 1428.5 Lab ID 24684S
P-3 1416 4.5 1411.5 REFUSAL Lab ID 24685S
P-4 1378 10.0 1368.0 Lab ID 24686S
P-5 1328.5 10.0 1318.5 Lab ID 24687S
P-6 1261 10.0 1251.0 Lab ID 24688S
P-7 1196 10.0 1186.0 Lab ID 24689S
P-8 1170 10.0 1160.0 Lab ID 24690S

Notes:




KEY TO NOTES & SYMBOLS
Test Boring and Test Pit Explorations

Stratification lines represent the approximate boundary between soil types and the transition may
be gradual.

Key to Symbols Used:

w - water content, percent (dry weight basis)
Ju - unconfined compressive strength, kips/sg. ft. - laboratory test
Sy - field vane shear strength, kips/sqg. ft.
Ly - lab vane shear strength, kips/sq. ft.
Jp - unconfined compressive strength, kips/sq. ft. — pocket penetrometer test
@) - organic content, percent (dry weight basis)
WL - liquid limit - Atterberg test
Wep - plastic limit - Atterberg test
WOH - advance by weight of hammer
WOM - advance by weight of man
WOR - advance by weight of rods
HYD - advance by force of hydraulic piston on drill
RQD - Rock Quality Designator - an index of the quality of a rock mass.
vT - total soil weight
YB - buoyant soil weight
Description of Proportions: Description of Stratified Soils
Parting: 0 to 1/16” thickness
Trace: 0to 5% Seam: 1/16” to 1/2” thickness
Some: 510 12% Layer: 15" to 12" thickness
“Y” 12 to 35% Varved: Alternating seams or layers
And 35+% Occasional:  one or less per foot of thickness
With Undifferentiated Frequent: more than one per foot of thickness

REFUSAL: Test Boring Explorations - Refusal depth indicates that depth at which, in the drill
foreman's opinion, sufficient resistance to the advance of the casing, auger, probe rod or sampler
was encountered to render further advance impossible or impracticable by the procedures and
equipment being used.

REFUSAL: Test Pit Explorations - Refusal depth indicates that depth at which sufficient
resistance to the advance of the backhoe bucket was encountered to render further advance
impossible or impracticable by the procedures and equipment being used.

Although refusal may indicate the encountering of the bedrock surface, it may indicate the striking
of large cobbles, boulders, very dense or cemented soil, or other buried natural or man-made
objects or it may indicate the encountering of a harder zone after penetrating a considerable depth
through a weathered or disintegrated zone of the bedrock.



APPENDIX D

Laboratory Test Results
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AN F N CINEERING. INC.

Project Name ~ BETHLEHEM NH - PROPOSED MAPLEWOOD HILL ROAD
IMPROVEMENT - EXPLORATIONS AND GEOTECHNICAL

Client HEB ENGINEERS, INC.

Exploration B-11D 1-3
Material Source  ON SITE

Report of Gradation

ASTM C-117 & C-136

Project Number 24-1697
Lab ID 24678S
Date Received 2/13/2025
Date Completed 2/17/2025

Tested By BRADLEY GERSCHWILER
STANDARD SIEVE SIZE =~ AMOUNT PASSING (%)
DESIGNATION (mm/um)
19.0 mm 3/4" 100
12.5 mm 1/2" 92
9.5 mm 3/8" 89
6.3 mm 1/4" 80
4.75 mm No. 4 76 24.2% Gravel
2.00 mm No. 10 66
850 um No. 20 57
425 um No. 40 46 59.1% Sand
250 um No. 60 36
150 um No. 100 27
75 um No. 200 16.7 16.7% Fines
3" 2" 1 12" 1/4" #10 #20 #40 #100 #200
100%
B
90% '\'\
80%
70%
O
z
n 60%
9]
&
— 50%
z
=)
O 40%
= *
<
30% =
20%
10%
0%
100.0000 10.0000 1.0000 0.1000 0.0100 0.0010
SIEVE SIZE - mm
Comments:
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=SWCOLE

AN F N CINEERING. INC.

Project Name ~ BETHLEHEM NH - PROPOSED MAPLEWOOD HILL ROAD
IMPROVEMENT - EXPLORATIONS AND GEOTECHNICAL

Client HEB ENGINEERS, INC.

Exploration B-2 1D 1-3
Material Source  ON SITE

Report of Gradation

ASTM C-117 & C-136

Project Number 24-1697
Lab ID 24679S
Date Received 2/13/2025
Date Completed 2/17/2025

Tested By BRADLEY GERSCHWILER
STANDARD SIEVE SIZE AMOUNT PASSING (%)
DESIGNATION (mm/pum)
19.0 mm 3/4" 100
12.5 mm 12" 98
9.5 mm 3/8" 94
6.3 mm 1/4" 88
4.75 mm No. 4 85 15.1% Gravel
2.00 mm No. 10 70
850 um No. 20 49
425 um No. 40 35 71.4% Sand
250 um No. 60 26
150 um No. 100 20
75 um No. 200 13.5 13.5% Fines
3" 2" 1 12" 1/4" #10 #20 #40 #100 #200
100% T
Ao NI
aL S
90%
"
80%
70%
2 =
» 60%
9]
&
~ 50% o
z
=)
% 40%
< ¥
30%
AN
.
20% ~ec
10%
0%
100.0000 10.0000 1.0000 0.1000 0.0100 0.0010
SIEVE SIZE - mm
Comments:
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=SWCOLE

AN F N CINEERING. INC.

Report of Gradation

ASTM C-117 & C-136

Project Name ~ BETHLEHEM NH - PROPOSED MAPLEWOOD HILL ROAD Project Number 24-1697
IMPROVEMENT - EXPLORATIONS AND GEOTECHNICAL Lab ID 24680S
Client HEB ENGINEERS, INC.

Exploration B-51D 1-1.9

Material Source  ON SITE

STANDARD
DESIGNATION (mm/um)

Date Received 2/13/2025

Date Completed 2/17/2025
Tested By BRADLEY GERSCHWILER

SIEVE SIZE AMOUNT PASSING (%)

19.0 mm 3/4" 100
12.5 mm 1/2" 97
9.5 mm 3/8" 95
6.3 mm 1/4" 93
4.75 mm No. 4 91 9.1% Gravel
2.00 mm No. 10 85
850 um No. 20 78
425 um No. 40 68 53.4% Sand
250 um No. 60 59
150 um No. 100 50
75 um No. 200 37.5 37.5% Fines
3" 2" 1 12" 1/4" #10 #20 #40 #100 #200
100%’ T 11
‘ 11 =
90%
~§
80%
70%
O
Zz
@ 60% =
&
— 50% X
bd
)
O 40%
=
<
30%
20%
10%
0%
100.0000 10.0000 1.0000 0.1000 0.0100 0.0010
SIEVE SIZE - mm
Comments:
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N/ IS

Project Name

Client
Exploration B-7 1D 3-5

Material Source  ON SITE

WCOLE

GINEERING,INC.

BETHLEHEM NH - PROPOSED MAPLEWOOD HILL ROAD
IMPROVEMENT - EXPLORATIONS AND GEOTECHNICAL

HEB ENGINEERS, INC.

Report of Gradation

ASTM C-117 & C-136

Project Number 24-1697
Lab ID 24681S
2/13/2025
Date Completed 2/17/2025

Date Received

Tested By BRADLEY GERSCHWILER
STANDARD. SIEVE SIZE AMOUNT PASSING (%)
DESIGNATION (mm/um)
25.0 mm 1™ 100
19.0 mm 3/4" 96
12.5 mm 1/2" 86
9.5 mm 3/8" 83
6.3 mm 1/4" 79
4.75 mm No. 4 76 23.9% Gravel
2.00 mm No. 10 70
850 um No. 20 63
425 um No. 40 55 43.5% Sand
250 um No. 60 47
150 um No. 100 41
75 um No. 200 32.7 32.7% Fines
3" 2" 1" 2 14" #10  #20 #40  #100 #200
100% -
\t\
90% -
AN
80% il
~od
70%
2
% 60% S
2 %
0- 0,
£ 50% =
o]
O 40% .
Z
30% o
20%
10%
0%
100.0000 10.0000 1.0000 0.1000 0.0100 0.0010
SIEVE SIZE - mm
Comments:
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=SWCOLE

AN F N CINEERING. INC.

Project Name ~ BETHLEHEM NH - PROPOSED MAPLEWOOD HILL ROAD
IMPROVEMENT - EXPLORATIONS AND GEOTECHNICAL

Client HEB ENGINEERS, INC.
Exploration P-1 S-1 1.5

Material Source ON SITE

Report of Gradation

ASTM C-117 & C-136

Project Number 24-1697
Lab ID 24683S
Date Received 2/13/2025

Date Completed 2/19/2025
Tested By BRADLEY GERSCHWILER

STANDARD. SIEVE SIZE AMOUNT PASSING (%)
DESIGNATION (mm/um)
19.0 mm 3/4" 100
12.5 mm 1/2" 95
9.5 mm 3/8" 93
6.3 mm 1/4" 86
4.75 mm No. 4 81 19.2% Gravel
2.00 mm No. 10 65
850 um No. 20 48
425 um No. 40 33 66.9% Sand
250 um No. 60 25
150 um No. 100 19
75 um No. 200 13.9 13.9% Fines
32" 1t 2 14 #10  #20 #40  #100 #200
100% m
90%
80%
70%
o S
@ 60%
&
50%
Q 40%
< K
30%
O
20% -
10%
0%
100.0000 10.0000 1.0000 0.1000 0.0100 0.0010
SIEVE SIZE - mm

Comments: Moisture Content = 7.3%
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N —
T —

N/ IS

Project Name

Client
Exploration P-2 S1 1"

Material Source ON SITE

WCOLE

GINEERING,INC.

BETHLEHEM NH - PROPOSED MAPLEWOOD HILL ROAD
IMPROVEMENT - EXPLORATIONS AND GEOTECHNICAL

HEB ENGINEERS, INC.

Report of Gradation

ASTM C-117 & C-136

Project Number 24-1697
Lab ID 24684S
2/13/2025
Date Completed 2/19/2025

Date Received

Tested By BRADLEY GERSCHWILER
STANDARD. SIEVE SIZE AMOUNT PASSING (%)
DESIGNATION (mm/um)
19.0 mm 3/4" 100
12.5 mm 1/2" 97
9.5 mm 3/8" 94
6.3 mm 1/4" 87
4.75 mm No. 4 80 19.6% Gravel
2.00 mm No. 10 64
850 um No. 20 48
425 um No. 40 33 68.2% Sand
250 um No. 60 24
150 um No. 100 18
75 um No. 200 121 12.1% Fines
32" 1t 2 14 #10  #20 #40  #100 #200
100% .\u\
90%
80% =
70%
S
@ 60%
&
50%
Q 40%
: IS
30%
D™
20% R
Ao
10%
0%
100.0000 10.0000 1.0000 0.1000 0.0100 0.0010
SIEVE SIZE - mm

Comments: Moisture Content = 8.2%
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=SWCOLE

AN F N CINEERING. INC.

Report of Gradation

ASTM C-117 & C-136

Project Name ~ BETHLEHEM NH - PROPOSED MAPLEWOOD HILL ROAD Project Number 24-1697
IMPROVEMENT - EXPLORATIONS AND GEOTECHNICAL Lab ID 24685S
Client HEB ENGINEERS, INC.

Exploration P-3 S-1 2'
Material Source ON SITE

STANDARD
DESIGNATION (mm/um)

Date Received 2/13/2025

Date Completed 2/19/2025
Tested By BRADLEY GERSCHWILER

SIEVE SIZE AMOUNT PASSING (%)

19.0 mm 3/4" 100
12.5 mm 1/2" 98
9.5 mm 3/8" 95
6.3 mm 1/4" 89
4.75 mm No. 4 84 15.9% Gravel
2.00 mm No. 10 70
850 um No. 20 55
425 um No. 40 40 68.1% Sand
250 um No. 60 30
150 um No. 100 23
75 um No. 200 16.0 16% Fines
3" 2" 1 12" 1/4" #10 #20 #40 #100 #200
100% "
90%
AN
80%
70%
2
g 60%
&
~ 50%
3
% 40% %
<
30% D
20% as
10%
0%
100.0000 10.0000 1.0000 0.1000 0.0100 0.0010
SIEVE SIZE - mm

Comments: Moisture Content = 10.3%
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=SWCOLE

AN F N CINEERING. INC.

Report of Gradation

ASTM C-117 & C-136

Project Name ~ BETHLEHEM NH - PROPOSED MAPLEWOOD HILL ROAD Project Number 24-1697
IMPROVEMENT - EXPLORATIONS AND GEOTECHNICAL Lab ID 24686S
Client HEB ENGINEERS, INC.

Exploration P-4 S1 2
Material Source ON SITE

STANDARD
DESIGNATION (mm/um)

Date Received 2/13/2025

Date Completed 2/19/2025
Tested By BRADLEY GERSCHWILER

SIEVE SIZE AMOUNT PASSING (%)

19.0 mm 3/4" 100
12.5 mm 1/2" 93
9.5 mm 3/8" 89
6.3 mm 1/4" 85
4.75 mm No. 4 81 18.7% Gravel
2.00 mm No. 10 70
850 um No. 20 59
425 um No. 40 48 55.6% Sand
250 um No. 60 41
150 um No. 100 34
75 um No. 200 25.8 25.8% Fines
3" 2" 1 12" 1/4" #10 #20 #40 #100 #200
100%
N
90% A
L.
80% e
70%
O
z
n 60%
9]
&
— 50%
z
=)
O 40% *
=
< N
30%
20%
10%
0%
100.0000 10.0000 1.0000 0.1000 0.0100 0.0010
SIEVE SIZE - mm

Comments: Moisture Content = 9.4%
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=SWCOLE

AN F N CINEERING. INC.

Report of Gradation

ASTM C-117 & C-136

Project Name ~ BETHLEHEM NH - PROPOSED MAPLEWOOD HILL ROAD Project Number 24-1697
IMPROVEMENT - EXPLORATIONS AND GEOTECHNICAL Lab ID 24687S
Client HEB ENGINEERS, INC.

Exploration P-5 S-1 1.5

Material Source ON SITE

STANDARD
DESIGNATION (mm/um)

Date Received 2/13/2025

Date Completed 2/19/2025
Tested By BRADLEY GERSCHWILER

SIEVE SIZE AMOUNT PASSING (%)

19.0 mm 3/4" 100
12.5 mm 1/2" 99
9.5 mm 3/8" 96
6.3 mm 1/4" 91
4.75 mm No. 4 87 13.2% Gravel
2.00 mm No. 10 76
850 um No. 20 63
425 um No. 40 50 60.6% Sand
250 um No. 60 41
150 um No. 100 34
75 um No. 200 26.3 26.3% Fines
3" 2" 1 12" 1/4" #10 #20 #40 #100 #200
100% TTTT
11
||
90%
80%
70%
O
z
n 60%
9]
&
~ 50% %
z
=)
O 40% =3
=
< N
30%
20%
10%
0%
100.0000 10.0000 1.0000 0.1000 0.0100 0.0010
SIEVE SIZE - mm

Comments: Moisture Content = 10.9%
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— WCOLE Report of Gradation

T —
ASTM C-117 & C-136

AN F N CINEERING. INC.

Project Name ~ BETHLEHEM NH - PROPOSED MAPLEWOOD HILL ROAD Project Number 24-1697
IMPROVEMENT - EXPLORATIONS AND GEOTECHNICAL Lab ID 24688S
Client HEB ENGINEERS, INC.

Date Received 2/13/2025

Explorati - -1 1
xploration P-6 S-11 Date Completed 2/19/2025

Material Source ON SITE

Tested By BRADLEY GERSCHWILER
STANDARD. SIEVE SIZE AMOUNT PASSING (%)
DESIGNATION (mm/um)
12.5 mm 1/2" 100
9.5 mm 3/8" 99
6.3 mm 1/4" 96
4.75 mm No. 4 93 6.6% Gravel
2.00 mm No. 10 82
850 um No. 20 70
425 um No. 40 58 59.9% Sand
250 um No. 60 50
150 um No. 100 42
75 um No. 200 33.5 33.5% Fines
32" 1t 2 14 #10  #20 #40  #100 #200
100% L — #\L
5 1
90%
80% =S
70%
)
= 60%
= 50% ~
Z
o] o
O 40% =
s
< C
30%
20%
10%
0%
100.0000 10.0000 1.0000 0.1000 0.0100 0.0010
SIEVE SIZE - mm

Comments: Moisture Content = 12.5% Sheet
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N/ B

Project Name ~ BETHLEHEM NH - PROPOSED MAPLEWOOD HILL ROAD
IMPROVEMENT - EXPLORATIONS AND GEOTECHNICAL

ERING INC.

Client HEB ENGINEERS, INC.

Exploration P-7S-11.5'
Material Source ON SITE

Report of Gradation

ASTM C-117 & C-136

Project Number 24-1697
Lab ID 24689S
Date Received 2/13/2025
Date Completed 2/19/2025

Tested By BRADLEY GERSCHWILER
STANDARD. SIEVE SIZE AMOUNT PASSING (%)
DESIGNATION (mm/um)
19.0 mm 3/4" 100
12.5 mm 1/2" 97
9.5 mm 3/8" 94
6.3 mm 1/4" 87
4.75 mm No. 4 81 18.9% Gravel
2.00 mm No. 10 63
850 um No. 20 44
425 um No. 40 30 67.8% Sand
250 um No. 60 23
150 um No. 100 18
75 um No. 200 13.2 13.2% Fines
32" 1t 2 14 #10  #20 #40  #100 #200
100% T
o
90%
80%
70%
)
P
@ 60% F
&
~ 50%
Z
o]
Q 40%
<
30% %
20% e
10%
0%
100.0000 10.0000 1.0000 0.1000 0.0100 0.0010
SIEVE SIZE - mm

Comments: Moisture Content = 4.3%




)
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AN F N CINEERING. INC.

Project Name ~ BETHLEHEM NH - PROPOSED MAPLEWOOD HILL ROAD
IMPROVEMENT - EXPLORATIONS AND GEOTECHNICAL

Client HEB ENGINEERS, INC.

Exploration P-8 S-11'
Material Source ON SITE

Report of Gradation

ASTM C-117 & C-136

Project Number 24-1697
Lab ID 24690S
Date Received 2/13/2025

Date Completed 2/19/2025
Tested By BRADLEY GERSCHWILER

STANDARD. SIEVE SIZE AMOUNT PASSING (%)
DESIGNATION (mm/um)
19.0 mm 3/4" 100
12.5 mm 1/2" 98
9.5 mm 3/8" 95
6.3 mm 1/4" 90
4.75 mm No. 4 85 15% Gravel
2.00 mm No. 10 72
850 um No. 20 57
425 um No. 40 43 65.1% Sand
250 um No. 60 35
150 um No. 100 27
75 um No. 200 19.9 19.9% Fines
32" 1t 2 14 #10  #20 #40  #100 #200
100% \i&
90%
i
80%
70%
S
@ 60%
&
~ 50%
5 <t
Q 40%
< e
30%
*
20%
10%
0%
100.0000 10.0000 1.0000 0.1000 0.0100 0.0010
SIEVE SIZE - mm

Comments: Moisture Content = 8.1%




APPENDIX E

Conceptual Sketches
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PO Box 440

2605 White Mountain Highway

North Conway, NH 03860

Engineer's Opinion of Probable Construction Cost

HEB Engineers, Inc.

(603) 356-6936
(603) 356-7715
www.hebengineers.com

Maplewood Hill Road Project #: 2024-090
Bethlehem, NH Date: September 19, 2025
Computed by: CJG
Checked by: EAL/EJG
20-foot-wide Roadway with Improved Ditching
NHDOT Description Unit Unit Cost Quantity Total Cost
Item #
Earthwork
202.41 Removal of Existing Pipe 0-24" Diameter LF $ 30.00 325 $ 9,750.00
202.42  |Removal of Existing Pipe Over 24" Diameter LF $ 50.00 35 $ 1,750.00
203.1 Common Excavation cY $ 30.00 12,325 $ 369,750.00
203.2 Rock Excavation CcY $ 150.00 924 $ 138,656.25
209.1 Granular Backfill CY $ 30.00 200 $ 6,000.00
214 Fine Grading U $ 85,000.00 1 $ 85,000.00
Base Courses
304.2 Gravel CcY $ 50.00 4,600 $ 230,000.00
304.3 Crushed Gravel CY $ 55.00 2,125 $ 116,875.00
Pavements
403.11023 |Hot Bituminous Pavement, Machine Method, 3/4" Binder Mix TON | $ 110.00 1,325 $ 145,750.00
403.11043 |Hot Bituminous Pavement, Machine Method, 1/2" Surface Mix TON | $ 120.00 800 $ 96,000.00
403.12 Hot Bituminous Pavement, Hand Method TON | $ 250.00 75 $ 18,750.00
410.22 Asphalt Emulsion for Tack Coat GAL |$ 8.00 1,875 $ 15,000.00
Structures
- Precast Concrete Headwall Unit | $ 5,000.00 8 $ 40,000.00
583.3 Stone Fill, Class C CY $ 85.00 2,725 $ 231,625.00
593.421 Geotextile, Perm Control CL.2, Non-Woven SY $ 6.00 8,075 $ 48,450.00
Incidental Construction
603.82215 |15" HDPE Pipe LF $ 100.00 225 $ 22,500.00
603.82218 |18" HDPE Pipe LF $ 125.00 100 $ 12,500.00
603.82224 (24" HDPE Pipe LF $ 150.00 100 $ 15,000.00
603.8223 |30" HDPE Pipe LF $ 175.00 50 $ 8,750.00
603.82236 |36" HDPE Pipe LF $ 200.00 75 $ 15,000.00
604.124 |Catch Basin - 4' Diameter Unit |$ 5,000.00 2 $ 10,000.00
619.1 Maintenance of Traffic U $ 91,030.31 1 $ 91,030.31
628.2 Sawcut Bituminous Pavement LF $ 4.00 150 $ 600.00
645.44 Temporary Slope Stabilization Type D (Wildlife Friendly) SY $ 3.00 3,375 $ 10,125.00
646.51 Turf Establishment with Mulch, Tackifiers, and Loam SY $ 25.00 3,375 $ 84,375.00
645.7 Storm Water Pollution Prevention Plan U $ 5,000.00 1 $ 5,000.00
645.71 Monitoring SWPPP and Erosion and Sediment Controls Hour | $ 195.00 120 $ 23,400.00
692 Mobilization U $ 182,060.63 1 $ 182,060.63
699 Miscellaneous Temporary Erosion and Sediment Control ALLOW | $ 30,000.00 1 $ 30,000.00
1010.15 [Fuel Adjustment $ $ 20,000.00 1 $ 20,000.00
1010.2  |Asphalt Cement Adjustment $ $ 10,000.00 1 $ 10,000.00
(F) Indicates final bid quantity
Estimated Roadway Construction Subtotal $ 2,094,000.00
20% Contingency $ 420,000.00
Total Construction Costs $ 2,514,000.00
Construction Engineering (15%) b 377,100.00
Total Project Cost $ 2,892,000.00

Note: In providing opinions of probable construction costs, the Client understands that HEB Engineers, Inc. has no control over the cost or availability of labor,
equipment, or materials, or over market conditions or the Contractor's methods of pricing. Our Opinion of Probable Construction Costs are made on the basis of our
professional judgment and experience. HEB makes no warranty, expressed or implied, that the bids or the negotiated costs of the work will not vary from the Opinion
of Probable Construction Cost provided herein.
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PO Box 440 ; (603) 356-6936
2605 White Mountain Highway HEB Engineers, Inc. (603) 356-7715

North Conway, NH 03860 www.hebengineers.com

Engineer's Opinion of Probable Construction Cost

Maplewood Hill Road Project #: 2024-090
Bethlehem, NH Date: September 19, 2025
Computed by: CJG
Checked by: EAL/EJG

22-foot-wide Roadway with Reinforced Ditching

NHDOT Description Unit Unit Cost Quantity Total Cost
Item #
Earthwork
202.41 Removal of Existing Pipe 0-24" Diameter LF $ 30.00 325 $ 9,750.00
202.42 Removal of Existing Pipe Over 24" Diameter LF $ 50.00 35 $ 1,750.00
203.1 Common Excavation cY $ 30.00 13,500 $ 405,000.00
203.2 Rock Excavation CcY $ 150.00 1,013 $ 151,875.00
209.1 Granular Backfill CcY $ 30.00 215 3 6,450.00
214 Fine Grading U $ 85,000.00 1 $ 85,000.00
Base Courses
304.2 Gravel CY $ 50.00 4,900 $ 245,000.00
304.3 Crushed Gravel CY 3 55.00 2,275 3 125,125.00
Pavements
403.11023 [Hot Bituminous Pavement, Machine Method, 3/4" Binder Mix TON | $ 110.00 1,475 $ 162,250.00
403.11043 [Hot Bituminous Pavement, Machine Method, 1/2" Surface Mix TON |$ 120.00 900 $ 108,000.00
403.12 Hot Bituminous Pavement, Hand Method TON | $ 250.00 75 $ 18,750.00
410.22 Asphalt Emulsion for Tack Coat GAL |$ 8.00 2,050 $ 16,400.00
Structures
- Precast Concrete Headwall Unit | $ 5,000.00 8 $ 40,000.00
583.3 Stone Fill, Class C CY $ 85.00 3,850 $ 327,250.00
593.421 |Geotextile, Perm Control CL.2, Non-Woven SY $ 6.00 11,450 $ 68,700.00
Incidental Construction
603.82215 |15" HDPE Pipe LF $ 100.00 225 $ 22,500.00
603.82218 |18" HDPE Pipe LF $ 125.00 100 $ 12,500.00
603.82224 (24" HDPE Pipe LF $ 150.00 10 $ 1,500.00
603.8223 [30" HDPE Pipe LF $ 175.00 50 $ 8,750.00
603.82236 [36" HDPE Pipe LF $ 200.00 75 $ 15,000.00
604.124 |Catch Basin - 4' Diameter Unit | $ 5,000.00 2 $ 10,000.00
619.1 Maintenance of Traffic U $ 96,527.50 1 $ 96,527.50
628.2 Sawcut Bituminous Pavement LF $ 4.00 150 $ 600.00
645.7 Storm Water Pollution Prevention Plan U $ 5,000.00 1 $ 5,000.00
645.71 Monitoring SWPPP and Erosion and Sediment Controls Hour | $ 195.00 120 $ 23,400.00
692 Mobilization U $ 193,055.00 1 $ 193,055.00
699 Miscellaneous Temporary Erosion and Sediment Control ALLOW | $ 30,000.00 1 $ 30,000.00
1010.15 |Fuel Adjustment $ $ 20,000.00 1 $ 20,000.00
1010.2  |Asphalt Cement Adjustment $ $ 10,000.00 1 $ 10,000.00
(F) Indicates final bid quantity
Estimated Roadway Construction Subtotal $ 2,221,000.00
20% Contingency $ 450,000.00
Total Construction Costs $ 2,671,000.00
Construction Engineering (15%) $ 400,650.00
Total Project Cost $ 3,072,000.00

Note: In providing opinions of probable construction costs, the Client understands that HEB Engineers, Inc. has no control over the cost or availability of labor,
equipment, or materials, or over market conditions or the Contractor's methods of pricing. Our Opinion of Probable Construction Costs are made on the basis of our
professional judgment and experience. HEB makes no warranty, expressed or implied, that the bids or the negotiated costs of the work will not vary from the Opinion
of Probable Construction Cost provided herein.



PO Box 440 ; (603) 356-6936
2605 White Mountain Highway HEB Engineers, Inc. (603) 356-7715

North Conway, NH 03860 www.hebengineers.com

Engineer's Opinion of Probable Construction Cost

Maplewood Hill Road Project #: 2024-090
Bethlehem, NH Date: September 19, 2025
Computed by: CJG
Checked by: EAL/EJG

22-foot-wide Roadway with Closed Drainage System

NHDOT Description Unit Unit Cost Quantity Total Cost
Item #
Earthwork
202.41 Removal of Existing Pipe 0-24" Diameter LF $ 30.00 100 $ 3,000.00
202.42 Removal of Existing Pipe Over 24" Diameter LF $ 50.00 35 $ 1,750.00
203.1 Common Excavation cY $ 30.00 6,000 $ 180,000.00
203.2 Rock Excavation CcY $ 150.00 450 $ 67,500.00
209.1 Granular Backfill CcY $ 30.00 800 $ 24,000.00
214 Fine Grading U $ 85,000.00 1 $ 85,000.00
Base Courses
304.2 Gravel CcY $ 50.00 3,425 $ 171,250.00
304.3 Crushed Gravel CcY $ 55.00 1,725 $ 94,875.00
Pavements
403.11023 [Hot Bituminous Pavement, Machine Method, 3/4" Binder Mix TON $ 110.00 1,475 $ 162,250.00
403.11043 |Hot Bituminous Pavement, Machine Method, 1/2" Surface Mix TON | $ 120.00 900 $ 108,000.00
403.12 Hot Bituminous Pavement, Hand Method TON $ 250.00 75 $ 18,750.00
410.22 Asphalt Emulsion for Tack Coat GAL |$ 8.00 2,050 $ 16,400.00
Structures
- Precast Concrete Headwall Unit | $ 5,000.00 6 $ 30,000.00
Incidental Construction
603.82212 |12" HDPE Pipe LF $ 75.00 300 $ 22,500.00
603.82215 |15" HDPE Pipe LF $ 100.00 2,800 $ 280,000.00
603.82224 |30" HDPE Pipe LF $ 175.00 55 $ 9,625.00
603.82236 |36" HDPE Pipe LF $ 200.00 75 $ 15,000.00
604.124 |Catch Basin - 4' Diameter Unit | $ 5,000.00 38 $ 190,000.00
609.01 Vertical Granite Curb LF $ 65.00 7,740 $ 503,100.00
619.1 Maintenance of Traffic U $ 107,800.00 1 $ 107,800.00
628.2 Sawcut Bituminous Pavement LF $ 4.00 150 $ 600.00
645.7 Storm Water Pollution Prevention Plan U $ 5,000.00 1 $ 5,000.00
645.71 Monitoring SWPPP and Erosion and Sediment Controls Hour [ $ 195.00 120 $ 23,400.00
646.51 Turf Establishment with Mulch, Tackifiers, and Loam SY $ 30.00 2,800 $ 84,000.00
692 Mobilization U $ 215,600.00 1 $ 215,600.00
699 Miscellaneous Temporary Erosion and Sediment Control ALLOW | $ 30,000.00 1 $ 30,000.00
1010.15 [Fuel Adjustment $ $ 20,000.00 1 $ 20,000.00
1010.2 Asphalt Cement Adjustment $ $ 10,000.00 1 $ 10,000.00
(F) Indicates final bid quantity
Estimated Roadway Construction Subtotal $ 2,480,000.00
20% Contingency $ 500,000.00
Total Construction Costs $ 2,980,000.00
Construction Engineering (15%) $ 447,000.00
Total Project Cost $ 3,427,000.00

Note: In providing opinions of probable construction costs, the Client understands that HEB Engineers, Inc. has no control over the cost or availability of labor,
equipment, or materials, or over market conditions or the Contractor's methods of pricing. Our Opinion of Probable Construction Costs are made on the basis of our
professional judgment and experience. HEB makes no warranty, expressed or implied, that the bids or the negotiated costs of the work will not vary from the Opinion
of Probable Construction Cost provided herein.




PO Box 440

2605 White Mountain Highway

North Conway, NH 03860

Engineer's Opinion of Probable Construction Cost

HEB Engineers,

Inc.

(603) 356-6936
(603) 356-7715
www.hebengineers.com

Maplewood Hill Road Project #: 2024-090
Bethlehem, NH Date: September 19, 2025
Computed by: CJG
Checked by: EAL/EJG
22-foot-wide Roadway with Ditching, Curb, and Closed Drainage System
NHDOT Description Unit Unit Cost Quantity Total Cost
Item #
Earthwork
202.41 Removal of Existing Pipe 0-24" Diameter LF $ 30.00 250 $ 7,500.00
202.42  |Removal of Existing Pipe Over 24" Diameter LF $ 50.00 35 $ 1,750.00
203.1 Common Excavation cY $ 30.00 7,425 $ 222,750.00
203.2 Rock Excavation CcY $ 150.00 560 $ 84,000.00
209.1 Granular Backfill CcY $ 30.00 500 $ 15,000.00
214 Fine Grading ) $ 85,000.00 1 $ 85,000.00
Base Courses
304.2 Gravel CcY $ 50.00 4,025 $ 201,250.00
304.3 Crushed Gravel CcY $ 55.00 1,950 $ 107,250.00
Pavements
403.11023 |Hot Bituminous Pavement, Machine Method, 3/4" Binder Mix TON $ 110.00 1,475 $ 162,250.00
403.11043 |Hot Bituminous Pavement, Machine Method, 1/2" Surface Mix TON | $ 120.00 900 $ 108,000.00
403.12 Hot Bituminous Pavement, Hand Method TON | $ 250.00 75 $ 18,750.00
410.22 Asphalt Emulsion for Tack Coat GAL |[$ 8.00 2,050 $ 16,400.00
Structures
- Precast Concrete Headwall Unit | $ 5,000.00 6 $ 30,000.00
Incidental Construction
603.82212 (12" HDPE Pipe LF $ 75.00 215 $ 16,125.00
603.82215 |15" HDPE Pipe LF $ 100.00 1,340 $ 134,000.00
603.82218 |[18" HDPE Pipe LF $ 125.00 40 $ 5,000.00
603.82224 |24" HDPE Pipe LF $ 150.00 50 $ 7,500.00
603.82224 |30" HDPE Pipe LF $ 175.00 55 $ 9,625.00
603.82236 |36" HDPE Pipe LF $ 200.00 75 $ 15,000.00
604.124 |Catch Basin - 4' Diameter Unit | $ 5,000.00 22 $ 110,000.00
609.01 Vertical Granite Curb LF $ 65.00 4,600 $ 299,000.00
619.1 Maintenance of Traffic U $ 96,152.50 1 $ 96,152.50
628.2 Sawcut Bituminous Pavement LF $ 4.00 150 $ 600.00
645.44  |Temporary Slope Stabilization Type D (Wildlife Friendly) SY $ 3.00 4,050 $ 12,150.00
645.7 Storm Water Pollution Prevention Plan U $ 5,000.00 1 $ 5,000.00
645.71 Monitoring SWPPP and Erosion and Sediment Controls Hour | $ 195.00 120 $ 23,400.00
646.51 Turf Establishment with Mulch, Tackifiers, and Loam SY $ 30.00 5,525 $ 165,750.00
692 Mobilization U $ 175,730.00 1 $ 175,730.00
699 Miscellaneous Temporary Erosion and Sediment Control ALLOW | $ 30,000.00 1 $ 30,000.00
1010.15 [Fuel Adjustment $ $ 20,000.00 1 $ 20,000.00
1010.2  |Asphalt Cement Adjustment $ $ 10,000.00 1 $ 10,000.00
(F) Indicates final bid quantity
Estimated Roadway Construction Subtotal $ 2,195,000.00
20% Contingency 440,000.00
Total Construction Costs $ 2,635,000.00
Construction Engineering (15%) $ 395,250.00
Total Project Cost $ 3,031,000.00

Note: In providing opinions of probable construction costs, the Client understands that HEB Engineers, Inc. has no control over the cost or availability of labor,
equipment, or materials, or over market conditions or the Contractor's methods of pricing. Our Opinion of Probable Construction Costs are made on the basis of our
professional judgment and experience. HEB makes no warranty, expressed or implied, that the bids or the negotiated costs of the work will not vary from the Opinion
of Probable Construction Cost provided herein.
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