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Attn: Ludwig M. Bach, P.E.

Re:  Geotechnical Evaluation
Blue Ridge Road (CR 84) Reconstruction
Essex County, New York
Empire Project No. AE-15-026

Dear Mr. Bach:

Presented herein are the results of a geotechnical engineering evaluation
performed by Empire Geo-Services, Inc. along Blue Ridge Road in the town of
North Hudson, Essex County, New York. The evaluation included an
investigation of the site’s existing pavement and subsurface conditions, and an
engineering analysis of the conditions encountered as such relate to the planned
improvements.

This work was performed under the terms of our proposal number PA-14-168
(last revised August 25, 2015) which was authorized by Greenman-Pedersen, Inc.
(GPI) by way of a subconsultant agreement for design services entered into on or
about August 27, 2015.

1.0 BACKGROUND

As we understand it, roadway improvements and/or reconstruction is planned
along a 15.87 mile stretch of Blue Ridge Road (County Route 84), roughly from
its intersection with Interstate 87 to the Newcomb town line. This investigation
and report addresses only the 1.25 mile section that passes through NYS Wild
Forest Lands (“Forever Wild”). Refer to the site location map, Figure 1.

The existing roadway consists of one travel lane in each direction with an asphalt
pavement surface; it is located in a primarily rural area. The Forever Wild section
exhibits excessive bumpiness and cracking in places, along with frequent patches.
It is anticipated that the Forever Wild section will receive full depth pavement
reconstruction (and that pavement preservation [Hot-In-Place] will be utilized
elsewhere).



According to traffic data furnished by GPI, the average daily traffic (ADT) is

currently 445 vehicles per day. At the design life twenty years on, an ADT of 543 is
predicted assuming an annual growth rate of 1.0 percent. The indicated average daily truck
traffic is 14 percent of total volume.

2.0 SUBSURFACE EXPLORATION

Pavement Cores/Test Borings and Auger Probes

Subsurface conditions along the roadway were investigated through the completion of two
pavement cores/shallow test borings, designated as C-1 and C-2, along with ten auger
probes (P-1A, P-1B, P-2A, P-2B and so on). The test locations were selected by GPI as
shown on the attached pavement core location plan (drawing no. COR-1). The probes were
performed just off the edge of pavement, with the A-series along the south side of the road
and the B-series along the north side.

The cores/test borings were performed by our drilling and materials testing affiliate, SJB
Services, Inc., and were generally completed as follows:

. The pavement cores were performed with a portable electric pavement coring machine
equipped with a 4-inch diameter thin-wall bit, and were extended through whatever surface
paving materials were in-place. The retrieved cores were kept for further examination in the
laboratory, where they were measured and photographed.

S To allow characterization of the pavement subbase and underlying subgrade, split spoon
sampling was performed to a nominal depth of six feet or refusal at each core location,
whereby continuous 1%s-inch diameter samples of the subbase/subgrade were retrieved and
SPT N-values were measured. The sampling was performed in general accordance with
ASTM D1586.

. Upon completion of sampling, each core/borehole location was backfilled with granular
fill, and was finished at-grade with asphalt cold patch to approximately match the existing
pavement section.

The recovered cores and soil samples were transported to Empire’s office for visual
classification by a geologist or geotechnical engineer, whereby the asphalt cores were
measured, photographed, and described based on layer thickness and apparent weathering.
The soil samples were described based on estimation of grain size distribution, and

characteristics such as color, consistency, moisture, etc.

Individual subsurface logs were prepared based on the visual classifications and the
driller’s field notes. The logs are presented in Attachment A, together with a summary
sheet and key which explains the terms and symbols used in their preparation. Photographs
of each pavement core are presented in Attachment B.

At each of the auger probe locations, the augers were advanced to a depth of five feet or
refusal (whichever was less) with no soil sampling. Results of the auger probes are
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summarized in section 3.0 herein.

Laboratory Testing

Limited laboratory testing of the recovered sampes was performed to confirm the visual

classifications and to provide soil index properties; results of this testing are presented in
Attachment C.

3.0 SUBSURFACE CONDITIONS

Refer to the individual subsurface logs for the specific conditions encountered at each test
core/boring location. A summary of these conditions by stratum is provided below.

Pavement Core Locations

Asphalt pavement thickness was found to be 2% inches at C-1, where the core was
recovered in one piece with top and binder layers tightly bound together. At C-2, the total
pavement thickness was 3% inches; however upon removal this core was found to be
separated at the top/binder joint, and some fracturing was present in the binder layer.

Subbase material below the existing pavements consisted of gravelly sand with trace
amounts of silt (which is apparently either partly or wholly comprised of old asphalt
pavement millings). Apparent subbase thickness was about 6 inches at C-1 and 12 inches at
C-2; a woven geotextile was present between the subbase and underlying subgrade in each
case. It should be understood the subbase characterization and measurement was
compromised by limited sight/access through the core holes; additionally, coarser materials
present in the subbase may not be fully represented in the recovered samples due to the
relatively small sampler diameter. The depths/thicknesses and transitions from subbase to
subgrade materials as indicated on the subsurface logs should be considered approximate.
A summary table of pavement core and subbase findings is included with the subsurface
logs.

Subgrade soils at C-1 consisted of gravelly sands with lesser amounts of silt, tending to
become finer in composition and more silty with depth; it appears these are fill soils, as a
piece of asphalt was noted in the 4-6 feet sample interval. At C-2, the subgrades were
comprised of silts and sands with occasional minor amounts of gravel; also note that a dark
brown/black organic silt seam was present from 2.5 to 2.8 feet below ground surface.

We estimate that subgrade soils in the area of C-1 would qualify among the A-1 group
using the AASHTO soil classification system, while those in the area of C-2 would qualify
among the A-2 group (or substantially lower, depending on the prevalence of the organic
silt seam).

For information purposes, the Geologic Map of New York - Adirondack Sheet (New York
State Education Department, 1970) indicates that bedrock beneath the project area consists
of metanorthosite and anorthositic gneiss of igneous origin.
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Groundwater Observations

Roadway subbase soils were for the most part well-drained and free of generalized
groundwater conditions at the time of investigation, although the underlying subgrade soils
became very moist to wet at relatively shallow depth. Wet subgrades may become more
prevalent during seasonally wet periods and following heavy or extended periods of
precipitation. Perched water conditions may also result from intermittent and variable frost
penetration. It should be expected that groundwater conditions, and the extent of any
perched water, will vary with location and with seasonal fluctuations in precipitation and
runoff.

Auger Probe Locations

Findings at the auger probe locations are summarized in the following table, with
comments reported by the driller where applicable:

Auger Probe Summary
Probe No. Total Depth (ft) Refusal? v Comments
P-1A 2.0 Yes —1
P-1B 3.2 Yes Boney sand & gravel; cuttings wet at 2.5 ft.
P-2A 5.0 No
P-2B 2.1 Yes Cuttings wet at 1.0 ft.
P-3A 2.1 Yes Cuttings wet at 1.5 ft.
P-3B 4.3 Yes Rugged, boney; water level at 0.6 ft. in borehole
P-4A 5.0 No Cuttings wet at 3.5 ft.
P-4B 3.6 Yes Rugged, boney; cuttings wet at 2.5 ft.
P-5A 5.0 No Sand & gravel; cuttings wet at 4.0 ft.
P-5B 5.0 No Sandy to 4.5 ft., then boney

40 CONCLUSIONS AND RECOMMENDATIONS

4.1 Asphalt Pavement

Our investigation revealed generally adequate subgrade conditions for new pavement,
although some subgrade and drainage improvements may be necessary in places. Note the
seam of organics found in the C-2 area, and that wet soils were commonly observed at
relatively shallow depth in the auger probes. Also note that existing pavements seem to
generally exhibit excessive deterioration, and this may be an indication of inadequate
subbase/subgrade drainage, an overall paving section of insufficient thickness, age, or
some combination of these factors.
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Of course, areas requiring specific subgrade or drainage improvements may be found
during construction, or may have been identified by other field investigation outside the
scope of this study. Such instances, if any, should be addressed on a case-by-case basis.

Flexible pavement design recommendations are provided in the sections that follow. Note
that in accordance with our proposal, a new pavement design in general conformance with
the NYSDOT Comprehensive Pavement Design Manual per the ESAL-based design
methodology (SuperPave) has been provided, this representing a full-depth reconstruction
of the roadway option.

4.1.1 NYSDOT Asphalt Pavement Design

The NYSDOT Comprehensive Pavement Design Manual (July 2002) provides both
conventional and ESAL-based pavement design procedures. Depending on the actual
length of the project, cost factors, and other considerations outside the scope of this report,
either may be applicable to this project. The design options presented are applicable to
county and state highways and are not intended for town and local roads.

4.1.1.a ESAL-Based Pavement Design

The pavement design manual indicates that projects over 1.5 km (0.94 mile) in length
should be designed in accordance with ESAL-based design procedures, in which the key
variable is the anticipated amount of truck traffic. The truck traffic is measured and
converted to a number of 80 kN (18 kip) ESALS. For flexible (hot mix asphalt, or HMA)
pavements, another key variable is the load carrying capability of the materials below the
pavement, or the Subgrade Resilient Modulus (M,).

ESAL-based pavement design is intended to promote long lasting, low maintenance and
smooth riding road surfaces through the use of relatively thick flexible pavement subbase
courses, and subsurface drainage via a treated permeable base with continuous edge drains
and frequent outlets. The manual stipulates that ESAL calculation and pavement thickness
be determined on the basis of a 50 year design life.

ESAL Calculation

Based on the traffic information provided, and the NYSDOT procedure for calculating
ESALSs by the AASHTO “simple” method, we estimate a total 50-year 18 kip ESAL count

of approximately 995,000.

Subgrade Resilient Modulus, M.

According to section 6.6.2 of the pavement design manual, M, values from 34 to 48 MPa
(about 5,000 to 7,000 psi) are characteristic of fine to medium-grained soil and are typical
values for most NYS roadway subgrades. Based on the conditions disclosed, and in the
interest of simplicity, a single design M, value of 28 MPa (about 4,000 psi) is considered
appropriate for this project , and has been used for the purposes of pavement design herein.
Note that some reduction has been taken to account for the wet subgrades and potential for
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organics that was revealed.

Hot Mix Asphalt Thickness

Table 4-5 in the pavement design manual indicates a total HMA thickness of 165 mm
(approximately 6.5 inches) is required for the roadway pavement section under the ESAL
and M, conditions determined. No subgrade enhancement with select granular material is
required, according to the table. The following individual HMA layer thicknesses are
recommended:

. Top - 40 mm (approx. 17 inches)
. Binder - 50 mm (approx. 2 inches)
. Base - 75 mm (rounded up to nearest 25 mm increment; approx. 3 inches)

The recommended individual SuperPave top, binder and base course items to be utilized
are as follows (from design manual table 6-2 and as specified in section 6.2):

. Asphalt Concrete Top Course - Item No. 402.12630QR
. Asphalt Concrete Binder Course - Item No. 402.1969QR
. Asphalt Concrete Base Course - Item No. 402.3769QR

The SuperPave item numbers are partially based on a calculated 20-year ESAL count of
approximately 396,000, which is used in determining the nominal maximum aggregate size
and pay item for each HMA course (section 6.2.2 in the design manual).

4.1.1.b Conventional Pavement Design

Hot Mix Asphalt Thickness

Based on an Annual Average Daily Traffic count of less than 4,000 vehicles, irrespective
of truck traffic, Table 4-1 in the pavement design manual indicates the following required
material thicknesses:

. Top and Binder Combined - 80 mm (approx. 3% inches)
. Base - 75 mm (approx. 3 inches)

The top course should be placed with a minimum lift thickness of 40 mm (approx. 172
inches). Note that if the top course is placed at this minimum thickness, the binder course
should be 50 mm thick (approx. 2 inches, minimum lift thickness for the specified binder
maximum aggregate size of 19.0 mm — this would effectively increase the binder and top
total thickness to 90 mm). The recommended individual SuperPave top, binder and base
course items are listed in the previous section.

4.1.1.c Drainage, Subbase and Subgrade

Drainage System
Adequate subsurface pavement drainage should be provided, in accordance with section
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9.3 of the pavement design manual. As indicated therein, a minimum 100 mm (4 inch)
thick asphalt treated permeable base (ATPB) layer should be provided between the HMA
and subbase stone layers, in conjunction with continuous 100 mm diameter underdrains
along the roadway edges.

Where the new roadway meets existing pavement sections of intersecting or adjoining
roadways, some adjustment to that recommended herein may be necessary to accommodate
the transition from new to existing pavements. Failure to provide adequate drainage will
shorten pavement life.

Subbase Thickness

In accordance with section 6.5 (and table 4-1, conventional pavement thickness guide) of
the pavement design manual, a minimum 300 mm (12 inch) thick subbase course should be
provided as a structural component beneath the HMA and asphalt treated permeable base
layers, and above the subgrade. The material should meet the requirements of Section 304
of the NYSDOT Standard Specifications. It may be necessary to increase the subbase
course thickness in places to improve subgrade conditions and to promote drainage to
underdrains.

With subbase at the specified thickness, a structural number (SN) of about 4.2 (not
counting the ATPB layer) is provided by the NYSDOT ESAL-based design. The NYSDOT
conventional pavement design section provides an SN of about 4.1 (again, not counting the
ATPB layer).

Subgrade Considerations

In preparing roadway subgrades, any organic, deleterious fill or otherwise unsuitable
material which is found should be removed in its entirety. Replacement material and
general embankment fill should be as described in section 203-1.08 - Suitable Material of
the NYSDOT Standard Specifications.

Subgrades which are found to be unstable should be improved. Subgrade improvement
methods are discussed in section 6.6.1 of the pavement design manual. In general, unstable
areas should be undercut and replaced with select granular material which meets the
requirements of Item 203.20 - Select Granular Subgrade, of the NYSDOT Standard

Specifications. The findings of the subsurface investigation indicate that subgrades may
require improvement in places.
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5.0 CONCLUDING REMARKS

Please contact us at your convenience should you have any questions or wish to discuss
this report. Important information which should be reviewed regarding the use and
interpretation of this report is presented in Attachment D.

Sincerely,
EMPIRE GEO SERVICES INC.

\ B

b 5%’ Lttt ——
g

John S. Hutchison, P.E.
Geotechnical Engineer

enc:  Figures and Attachments A, B, C and D
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Figures

Site Location Map
Subsurface Investigation Plan
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