Town of East Montpelier, Vermont
Horn of the Moon Road Culvert Replacement
D&K Project No. 630618
ADDENDUM NO. 2

May 30th, 2025 Page 1 of 1
TO: PROSPECTIVE BIDDERS
FROM: DuBois & King, Inc.

6 Green Tree Drive

S. Burlington, VT 05403
This Addendum forms part of the Contract Documents and modifies the original Bidding Documents dated
May 5th, 2025. NOTE: Contractor to Acknowledge receipt of this Addendum in the space provided on
Page 1 of the Bid Form. Failure to do so may subject the Bidder to disqualification.

. CONTRACT DOCUMENTS (SPECIFICATIONS) CHANGES

The following documents have been added to the specifications:
1. Recorded Stream Alteration Permit has been added to Appendix A.
2. Geotechnical Design Memorandum prepared by D&K’s subconsultant, GZA
GeoEnvironmental, Inc. (GZA), has been added to Appendix C.

[I. PLANS (DRAWINGS) CHANGES

NONE.

. ADDITIONAL INFORMATION OR CLARIFICATION

NONE.

IV. ATTACHMENTS

NONE.
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VERMONT DEPARTMENT OF

AUTHORIZATION TO CONDUCT ENVIRONMENTAL CONSERVATION

STREAM ALTERATION ACTIVITIES ﬁ WATERSHED

Pursuant to Section C.2.2, and C.2.3 MANAGEMENT DIVISION
RIVERS PROGRAM

of the VT Stream Alteration General Permit
(Reporting activities requiring Application or Registration)

A. Permitted Project Information:

Project Number: SA-4258 Phone: (802) 522-5130

Applicant Name: Town of East Montpelier Email: manager@eastmontpeliervt.org

Mailing Address: 40 Kelton Rd., East Montpelier, VT 05651

Project Location: Horn of the Moon Rd., East Montpelier (44.325369, -72.558523)

B. Findings:

The Secretary of the Vermont Agency of Natural Resources (VT ANR) has determined that:
This permit Authorizes: Replacing existing 7-ft CMP culvert crossing with a 16-ft span 10-ft rise precast concrete box
culvert with 2-ft of embedment, sediment retention sills and streambed infill.

1. The proposed activity is eligible for coverage under the VT ANR Stream Alteration General Permit.
The proposed activity will meet the terms and conditions of the General Permit provided:
a) The project will be completed as shown onthe completed Application and enclosed designs developed DuBois
Engineering Inc., dated February 19, 2025.

C. Standard Conditions:

1. Theproject will not adversely affect public safety by increasing flood hazards.

2. The project will not significantly damage fish life or wildlife.

3. The project will not significantly damage the rights of riparian owners.

4. The project will not obstruct the movement of aquatic life indigenous to the waterbody beyond the actual duration of
construction.

5. The project is conducted in a manner which minimizes or avoids any discharge of sediment or other pollutants to
surface waters in violation of the VT Water Quality Standards.

6. The ANR River Management Engineer is notified by phone or email when construction begins and when the project is
complete.

7. In-stream working dates for all GP activities are from July 1**through October 1%; any in-stream work outside
these dates will require consultation with and prior authorization from the River Management Engineer (RME).

8. This permit will expire: 10/01/2027

9. Additional Conditions: An onsite preconstruction meeting shall be conducted with the selected contractor and Regional
River Management Engineer prior to the start of construciton.

If there are any changes in the project plan or deviation in construction from the plan, the Permittee must notify the River
Management Engineer immediately. If the project is constructed as you have described, as shown on the above referenced
approved plans and per the above conditions, there is no reason to expect any violation of Vermont Water Quality Standards.
Please be aware that the proposed project is in a municipality that participates in the National Flood Insurance Program (NFIP).
Construction or storage within the Special Flood Hazard Area (SFHA) as delineated on the FEMA Flood Insurance Rate Map). 24
VSA, Section 4424 requires communities to submit SFHA permit applications to the ANR Regional Floodplain Manager for review
and comment to ensure the project is compliant with local and NFIP minimum floodplain management standards. Please be
aware that this authorization does not constitute ANR’s review and comment under 24 VSA Section 4424,

D. Authorization: E. Engineer Contact Information
Signed this 29%" ay._q[@pril 2025 Engineer: Jaron Borg
Juliag&Moore, Secretary ¥ermont Agency of Natural Resources

Contact Phone: (802) 371-8342

anagement Engineer Email Address: Jaron.Borg@vermont.gov

gd Management Division
l/ C‘Eate of Vermont — Vermont Department of Environmental Conservation
~ Watershed Management Division - Stream Alteration Permitting TOWN CLERK'S OFFICE
1 National Life Drive, Main 2 Montpelier, VT 05620-3522 05/29/2025 11:52:00 FH

Revised October 2018

Fecorded im Vol 192 Page 267 - 25
Of East Montpelier Land Records

ATTEST: Khdas o/aﬁ_u.pw

ROSIE LAGUERRE, TOWN CLERK
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DuBois & King, Inc. £o % No o * 2
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Date: May 28, 2025
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From: Nicholas Williams, P.E. (ME) "‘ }N 5'
Andrew R. Blaisdell, P.E. 2-3?-2_'{'2"2
Christopher L. Snow, P.E. (ME), Consultant Reviewer

GZA GeoEnvironmental, Inc. (GZA)
File No.: 09.0026283.00

Re: Geotechnical Design Basis Memorandum
Horn of the Moon Road Culvert Replacement
East Montpelier, Vermont

This memorandum presents the results of our geotechnical evaluation for the proposed culvert
replacement beneath Horn of the Moon Road in East Montpelier, Vermont. Our services were
provided in accordance with the Subconsultant Agreement between DuBois & King, Inc. (D&K) and
GZA GeoEnvironmental, Inc. (GZA), signed on April 17,2025, and the Limitations included in
Appendix A.

BACKGROUND

The subject culvert carries Long Meadow Brook beneath Horn of the Moon Road in East Montpelier,
Vermont, at the approximate location shown on the Locus Plan, Figure 1. Storms in July 2023 and
2024 caused damage to the roadway and eroded the stream banks due to apparent overtopping of
the culvert, after which the Town made temporary repairs to make the road passable.

Our understanding of the existing and proposed conditions is based on the March 12, 2025 Bidding
Plans for the project entitled “Horn of the Moon Road Culvert Replacement,” prepared by D&K. The
proposed box culvert is 16 feet wide and 10 feet high. The Horn of the Moon roadway ground
surface is at approximately El. 876 where it crosses over the culvert. The culvert and wingwall
footing bearing elevation ranges from approximately El. 860.5 at the upstream end to El. 856.5 at
the downstream end, 15 to 20 feet below the roadway surface. A 2-foot-thick stone layer is planned
to be installed over the proposed 12-inch-thick culvert base, resulting in streambed elevations of
approximately EI 863.5 to El. 859.5, matching the existing streambed. Foundations are proposed to
be underlain by 12 inches of granular backfill. Cutoff walls are planned extending 4 feet below the
culvertinvert at the inlet and outlet, with bottom elevations of approximately El. 857.5 and El. 853.5,

respectively. Headwalls with a height of about 2 feet will extend above the top of the culvert at the
inlet and outlet.

An Equal Opportunity Employer M/F/V/H
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We understand the structure dimensions and details provided for the culvert in the March 12, 2025 document are
preliminary, and the selected contractor will be required to submit a structural design meeting the geometric and material
requirements specified in the contract documents. The proposed replacement will include a road closure with a
temporary roadway detour to be coordinated by the contractor. A temporary bypass pipe is anticipated to be used to
facilitate construction of the new culvert.

Elevations referenced in this report are in feet and refer to the North American Vertical Datum of 1988 (NAVD88).
SUBSURFACE EXPLORATIONS

GZA completed an exploration program on April 29, 2025, consisting of two test borings (GZ-1 and GZ-2). Test boring GZ-
1 was completed in the westbound lane approximately 18 feet northwest of the existing culvert, and test boring GZ-2 was
completed in the eastbound lane approximately 20 feet southeast of the existing culvert. The as-drilled boring locations
were taped from existing structures and are shown on Figure 2. Existing ground surface elevations at the boring locations
were interpolated using available contour data provided by D&K. The boring locations and elevations should be
considered approximate to the degree implied by the method used.

The test borings were drilled using a truck mounted drill rig to a depth of approximately 30 feet below ground surface
(bgs). Seaboard Drilling of Bangor, Maine provided drilling services and coordinated utility clearance. The borings were
drilled using 4-inch driven casing and drive-and-wash drilling techniques. SPTs were conducted using automatic hammer
Seaboard Drilling SN 367 which had a rated hammer energy transfer ratio of 0.84 in accordance with ASTM D4633-05
procedures. Split-spoon sampling was performed continuously for the first 6 feet, and at 5-foot typical intervals thereafter
using a 24-inch-long, 1-3/8-inch inside-diameter sampler. Field SPT N-values are provided on the logs. In-situ pocket
penetrometer tests were conducted at selected intervals in clay soils. GZA personnel monitored the drilling work and
prepared test boring logs that are included in Appendix B. The borings were backfilled with drill cuttings and gravel upon
completion.

LABORATORY TESTING

GZA retained Thielsch Engineering of Cranston, Rhode Island to complete a laboratory testing program to assess the
gradation and engineering characteristics of the soil. The program included: 4 gradation analysis / AASHTO Classification
/ Unified Soil Classification System Classifications including 2 hydrometer tests, 3 moisture content tests, and 1 Atterberg
limits test. Results of the testing are included in Appendix C.

GENERALIZED SUBSURFACE CONDITIONS

Four soil units were encountered in both borings: Fill, Sand and Silt, Clay, and Glacial Till. The approximate thicknesses
and generalized descriptions of the underlying units are presented in the following table, in descending order from existing
ground surface. Detailed descriptions of the materials encountered at specific locations are provided in the boring logs in
Appendix B.
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GENERALIZED SUBSURFACE CONDITIONS
Subsurface Approximate . -
Unit Encountered Generalized Description
Thickness (ft)
Fill 3.0 Dense to very dense, brown, fine to coarse SAND and Gravel to GRAVEL and Sand, trace to
' little Silt, (USCS: SP-SM, SW-SM,GW-SM)
. Variable from medium dense, fine to medium SAND, some Silt, little Gravel to hard, gray, SILT,
sand and Silt 10510155 little fine to medium sand, trace gravel (USCS: SM, ML)
Clay 3.5t07.5 Very stiff, gray, CLAY & SILT, little Gravel (USCS: CL)
Variable from very dense, gray, GRAVEL, some Silt, little fine to coarse Sand to brown-gray,
fine to coarse SAND, some Gravel, some Silt, (USCS: SM, GM)
Glacial Till 53.1t0 >4.4 Split spogn refusal (50 blows for < 6”) was encountered within or at the bottom of the till in
both borings.
- GZ-1 refusal El. 846%
- GZ-2 refusal El. 848+
Bedrock Not encountered / confirmed - deeper than El. 846 to EIl. 848
GROUNDWATER

Groundwater was encountered at depths ranging from approximately 4.5 to 6 feet below roadway ground surface,
corresponding to approximately El. 870 to El. 873. The water level was measured in the completed boreholes after casing
was removed, within approximately 20 minutes of completion of drilling and probably was not stabilized given that the
elevations are about 10 feet above the streambed. Fluctuations in groundwater levels will occur due to variations in
season, precipitation, stream level and other factors. Consequently, water levels during and after construction are likely
to vary from those encountered in the boring at the time the observations were made.

ENGINEERING EVALUATIONS & RECOMMENTATIONS

Geotechnical engineering evaluations have been conducted in accordance with the AASHTO LRFD Bridge Design
Specifications, 10*" Edition (AASHTO LRFD), the 2010 VTrans Structures Design Manual (SDM), and Pavement Design Guide
as described below.

PROPOSED REPLACEMENT CULVERT

The proposed culvert replacement will be constructed along the current stream alignment and will consist of a precast
reinforced concrete box culvert with associated wingwalls. The bearing elevation of the proposed box and wingwall
footings range from approximately El. 860.5 to El. 856.5. The borings indicate that the proposed bearing elevations of the
footings are located within the dense Sand and Silt or the very stiff Clay strata, which are judged to be able to provide
suitable bearing for the structure.

Split spoon refusal surfaces were encountered at approximately El. 846 and El. 848 in borings GZ-1 and GZ-2, respectively.
Encountered refusal elevations are below bottom of proposed cutoff wall elevations.



¢ 5/28/2025
Gﬂ HORN OF THE MOON ROAD CULVERT, EAST MONTPELIER, VERMONT

GEOTECHNICAL DESIGN MEMORANDUM
09.0026283.00
Page 4

PROPOSED SPREAD FOOING DESIGN PARAMETERS

The proposed footings should be designed as spread footings bearing on dense sand and silt or very stiff clay.
Recommended LRFD resistance factors for strength limit state design of spread footing foundations, from AASHTO LRFD
Table 10.5.5.2.2-1, are presented in the following table.

RESISTANCE FACTORS — STRENGTH LIMIT STATE

o wetha condiin R
Bearing Theoretical method, in sand $»=0.45
Sliding Cast-in-place Concrete on Sand $:.=0.80
Sliding Precast Concrete Placed on Sand $.=0.90

Resistance factors for service and extreme limit state design should be taken as 1.0.

GZA evaluated bearing resistance of the soil supporting the precast box and wingwall footings, and prepared the bearing
chart below. We recommend the footings be sized such that the contact pressures are below the lines plotted for both
cases at the effective footing width, B’. The chart shows that the strength condition controls for B’ less than 10 feet and
service condition [settlement based] controls for B’ greater than 10 feet. We note that the effective width concept creates
a uniformly loaded “equivalent” bearing width which accounts for eccentricity/moment on the footing and that the
effective width is commonly narrower than the nominal footing dimension.

We estimate the post construction settlement of the culvert and wing walls to be less than approximately % inch, provided
the bearing pressures are limited as noted.

Bearing Chart - Structure Footings Bearing Resistance

12
== Factored, Strength Limit State (Footing on Soil, $b=0.45)
10 \ ={l=Service Limit State (for Settlement = +/- 1/2 in)
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If bearing materials are disturbed during excavation, they should be densified or excavated and replaced as described in
the Construction Considerations section of the memorandum.

We recommend that resistance against sliding be evaluated in accordance with AASHTO LRFD Article 10.6.3.4 using an
interface friction coefficient, 8, equal to 30 degrees. Nominal sliding resistance for footings is equal to the vertical force
multiplied by the sliding resistance coefficient, defined as the concrete placement type factor (1.0 for cast-in-place
concrete, 0.8 for precast concrete) multiplied by the tangent of 8. Sliding resistance coefficients for cast-in-place and
precast concrete foundations are provided in the table below. Sliding resistance factors (0.8 for cast in place concrete, 0.9
for precast concrete) are then applied to calculate the factored resistance coefficient.

FOUNDATION SLIDING RESISTANCE
Foundation Type Nominal Resistance Factored Resistance
Coefficient Coefficient
Cast-in-Place 0.58 0.46
Precast 0.46 0.41

Passive resistance on the toe of footings should be neglected when evaluating sliding and overturning.

SCOUR AND FROST DEPTH

The box culvert base will be protected from scour using cutoff walls as previously described. Wingwall footings shall be
designed with the bottom of footing below scour elevation. Riprap should also be provided for scour protection where
the slopes in front of the wingwalls will be near or below typical water levels in brook. The potential depth of scour and
the nature of scour countermeasures will be evaluated by others.

Based on the SDM and Pavement Design Guide, the estimated depth of frost penetration is approximately 2.5 feet.
Consequently, bottom of new foundation levels should be set at least 2.5 feet below ground surfaces exposed to freezing
temperatures for frost protection.

BACKFILL MATERIALS AND LATERAL LOADING

Because the culvert walls are not able to rotate, they should be designed using an at-rest earth pressure coefficient.
Culvert headwalls are a few feet high or less. These short walls should also be designed for at-rest earth pressure
conditions.

It is anticipated that the cantilever wing walls will experience sufficient horizontal movement of the top of the wall to
develop active conditions due to structural deformation of the stem and rotation of the foundation. However, the
structural engineer should confirm that sufficient deformation will occur to utilize active earth pressure, which is based
on a deflection over height (A/H) ratio of 0.002 or greater. Based on AASHTO Figure C3.11.5.3-1, the wingwalls are
considered to be short-heeled walls. Therefore, Coulomb theory should be used to calculate active earth pressures. The
material properties will be controlled by the backfill material, which is anticipated to consist of VTrans Item 704.08
(Granular Backfill for Structures). At minimum, the Granular Backfill for Structures should be placed between the wall and
a 1H:1V line extending upward and outward from the heel of the footing.

Recommended soil properties for Granular Backfill for Structures soils are as follows:

— Internal Friction Angle of Soil = 34°
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— Soil Total Unit Weight = 140 pcf
— At-rest Earth Pressure, K, = 0.44 (use for design of culvert walls and headwalls)
— Coloumb Active Earth Pressure:

= K, =0.26 (use for design of wingwalls, with flat slope behind wall)

= K, =0.4 (use for design of wingwalls, with 2H:1V slope behind wall)

Live load surcharge should be applied as a uniform lateral surcharge pressure using the equivalent fill height (Heq) values
developed in accordance with LRFD Section 3.11.6.4, based on the headwall/wingwall height and distance from the wall
backface to the edge of traffic. A minimum Heq of 2 feet is recommended.

Foundation drainage should be provided in accordance with Section 11.2.2 of the SDM. We recommend the use of French
drains on the uphill side of wingwalls to prevent buildup of differential hydrostatic pressure. The drains should be sloped
to drain by gravity and should outlet through a series of 4-inch-diameter weep holes, spaced approximately 10 feet
center-to-center.

CONSTRUCTION CONSIDERATIONS

Construction considerations are intended to identify geotechnical-related issues that have the potential to impact design
and construction of the culvert replacement. These items are provided in the sections that follow.

DEWATERING AND EXCAVATION SUPPORT

We anticipate that water control for construction could be achieved by damming and diverting the stream flow, combined
with pumping from open sumps in the base of the excavation to collect infiltration and precipitation inflows.

It is important for the contractor be prepared to address lateral seepage that may occur through the subgrade and/or
diversion materials and into the excavation. In addition, hydrostatic pressure may exist in the clay near subgrade level that
could reduce stability when the overlying materials are exposed. If this is the case, it may be helpful to dig sumps to below
the final excavation level and begin dewatering before complete excavation to limit potential for destabilization.

The contractor should be responsible for controlling groundwater, surface runoff, infiltration, and water from all other
sources by methods which preserve the undisturbed condition of the subgrade and permit foundation construction in-
the-dry. Discharge of pumped groundwater and river water should comply with all local, State, and federal regulations.

Excavation will be required to depths up to about 20 feet below roadway level and 7 feet below streambed level. It is
anticipated that the proposed structure will be installed after removal of the existing structure using sloped open cut
excavations. Temporary excavations should comply with OSHA excavation safety requirements.

FOOTING SUBGRADE PREPARATION AND BACKFILLING

We recommend that all bearing surface preparation be conducted in the dry. Existing culvert, foundations, fill, topsoil,
and other unsuitable material should be removed within the zone of influence of the new foundation to expose
undisturbed, naturally deposited soil. The zone of influence is defined as the area between a line that extends 1 foot
horizontally away from the footing bearing level and then down and out at a 1H:1V inclination away from the footing. If
the subgrade is loosened or disturbed during excavation, we anticipate that it will be necessary to excavate the disturbed
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material and replace it with VTrans Item 704.02B %-inch crushed stone wrapped in separation geotextile or Granular
Backfill for Structures due to the likelihood of saturated, silty subgrade soils. We recommend that final excavation be
completed with a smooth-edged bucket to limit disturbance. In the event that saturated subgrade conditions exist and
pumping and/or weaving of the subgrade are observed during densification, the suspect area should be excavated, any
disturbed material removed and replaced with compacted Granular Backfill for Structures.

Effort should be made to prevent freezing of foundation subgrades. In the event that freezing occurs, the frozen material
should be stripped and replaced with compacted Granular Backfill for Structures.

BACKFILLING

Excavations should be backfilled with Granular Backfill for Structures placed in lifts beneath the footings and compacted
to at least 95 percent of the maximum density in accordance with ASTM D1557. If %-inch crushed stone is used in lieu of
Backfill for Structures, the material should be densified in lifts not exceeding 1-foot thickness and be fully encased in
separation geotextile.

REUSE OF ON-SITE MATERIALS

We anticipate that the fill material excavated on site may be suitable for reuse as backfill adjacent to the new structure.
The natural materials typically had more than 50 percent passing the No. 200 sieve, indicating the material is not suitable for
use as structural backfill.

GEOTECHNICAL SPECIFICATIONS, BID SUPPORT, AND CONSTRUCTION OBSERVATION

Although not part of the base scope of work, GZA is available to provide geotechnical services to support subsequent
phases of the project including: technical specification preparation, bid phase support services, and design support during
construction including submittal review and limited field observation of critical geotechnical elements of the proposed
construction.

CLOSURE

We trust this information meets current project needs. Please feel free to call Nicholas Williams at (207) 358-5129 if you
have any questions or if we can be of further service.

NVW/ARB/CLS:idim

P:\09 Jobs\0026200s\09.0026283.00 - D&K - Horn of the Moon Road East Montpelier VT\Report\FINAL 26283.00 GeotechDesignMemo_HornOfTheMoonCulvert.docx

Attachments: Figure 1 — Site Locus
Figure 2 — Boring Location Plan
Appendix A - Limitations
Appendix B - Test Boring Logs
Appendix C — Laboratory Test Results
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UNLESS SPECIFICALLY STATED BY WRITTEN AGREEMENT, THIS DRAWING IS THE SOLE PROPERTY OF GZA
GEOENVIRONMENTAL, INC. (GZA). THE INFORMATION SHOWN ON THE DRAWING IS SOLELY FOR USE BY GZA'S
CLIENT OR THE CLIENT'S DESIGNATED REPRESENTATIVE FOR THE SPECIFIC PROJECT AND LOCATION IDENTIFIED ON
THE DRAWING. THE DRAWING SHALL NOT BE TRANSFERRED, REUSED, COPIED, OR ALTERED IN ANY MANNER FOR
USE AT ANY OTHER LOCATION OR FOR ANY OTHER PURPOSE WITHOUT THE PRIOR WRITTEN CONSENT OF GZA. ANY
TRANSFER, REUSE, OR MODIFICATION TO THE DRAWING BY THE CLIENT OR OTHERS, WITHOUT THE PRIOR WRITTEN
EXPRESS CONSENT OF GZA, WILL BE AT THE USER'S SOLE RISK AND WITHOUT ANY RISK OR LIABILITY TO GZA.

0 1,000

L)
I

!
A

[

2,000

SCALE IN FEET

PREPARED BY:

HORN OF THE MOON ROAD CULVERT

GZA GeoEnvironmental, Inc.

www.gza.com

PREPARED FOR:

DUBOIS & KING
28 NORTH MAIN STREET

EAST MONTPELIER, VT

on)

RANDOLPH, VERMONT

PROJ MGR: NvW  |REVIEWEDBY: ARB [cHECKEDBY: cLs |FIGURE
DESIGNED BY: EAF | DRAWN BY: EAF  |SCALE: 1in=2,000 ft
LOCUS PLAN DATE: PROJECT NO REVISION NO: 1
MAY 2025 09.0026283.00




PARCEL #: 02—-048.000
SPAN: 195-062-10981
N/F DAVID LOWTHER AND
MARGARET McDOWELL
1856 HORN OF THE MOON ROAD
MONTPELIER, VT 05602

7

- of o
/ <O *\(ig@ ¢
PARCEL #: 02-060.000 18" CMP e
SPAN: 195-062-10435 x %

N/F CAROL DELANEY
1203 LITTLEFIELD ROAD
WELLS, ME 04090

18" HDPE

\ /
EXISTING CULVERT —
7" CMP, ) \
INV: 863.90" | \ /

$TONE LINE
ENDS (TYP.)

- —
- —

~ =7 LMITS OF /
56O DISTURBANCE

14 NGZ-2 /
\\&\\CONCRETE\W\A £ I\A
X ' BLOGK \(TY\F'.\ SN

\ \

RN
EROSION. ~ ). )
CONTROL PRODUCT; )\ \
TYPE I, WHERE 3:1 ) 7\ |
OR GREATER /e

02-044.100 \ / I | ®

PARCEL #: . /
SPAN: 195-062-10170 :‘ | ) / ) | o
N/F GERARD AND SANDRA CHALOUX ' ! / / ) ! | | /’
1535 HORN OF THE MOON ROAD / ! / , I [
MONTPELIER, VT 05602 /ﬂ / / / o //
/ / /' / / , /
/ // / /’ /' ” / /
/ // / / /' / /
y y /
/ / ,/ /

-L.

./

WINGWALL

~
{

\Y\;W(
ald

~

, ,
~~ VIRANS G-1D END,’
UNIT WITH ANCHOR

(TypP)

PARCEL #:
195-062—10006

SPAN:

02—-045.000

N/F MICHAEL AND PAM ADAMS
1500 HORN OF THE MOON ROAD
MONTPELIER, VT 05602

2l /

-

{

4 GRUBBING MATERIAL,

TURF ESTABLISHMENT, /

& GENERAL SEED (TYP.) e
p

GENERAL NOTES

1. BASE MAP IS SHEET C-4 PROPOSED IMPROVEMENTS
SITE PLAN, BIDDING PLANS. PREPARED BY DUBOIS &
KING DATED MARCH 12, 2025.

2. AS-DRILLED LOCATIONS OF THE TEST BORINGS WERE
MEASURED OFF OF EXISTING STRUCTURES.
AS-DRILLED ELEVATIONS OF THE TEST BORINGS WERE
ESTIMATED BASED ON THE PROVIDED CONTROUS AND
ARE IN FEET AND REFER TO THE NORTH AMERICAN
VERTICAL DATUM OF 1988 (NAVD88) AND ROUNDED TO
THE NEAREST 0.5 FOOT. THE LOCATIONS SHOULD BE
CONSIDERED APPROXIMATGE TO THE DEGREE IMPLIED
BY THE METHODS USED TO MEASURE THEM.

3. BORINGS WERE PERFORMED BY SEABOARD DRILLING
AND OBSERVED BY GZA PERSONNEL ON APRIL 29, 2025.

LEGEND

&

GZ-2

APPROXIMATE LOCATION AND DESIGNATION OF
EXPLORATION

UNLESS SPECIFICALLY STATED BY WRITTEN AGREEMENT, THIS DRAWING IS THE SOLE PROPERTY OF GZA

[GEOENVIRONMENTAL, INC. (GZA). THE INFORMATION SHOWN ON_THE DRAWING IS SOLELY FOR USE BY GZA'S
CLIENT OR THE CLIENT'S DESIGNATED REPRESENTATIVE FOR THE SPECIFIC PROJECT AND LOCATION IDENTIFIED
ON THE DRAWING. THE DRAWING SHALL NOT BE TRANSFERRED, REUSED, COPIED, OR ALTERED IN ANY
MANNER FOR USE AT AN OTHER LOCATION OR FOR ANY OTHER PURPOSE WITHOUT THE PRIOR WRITTEN CONSENT OF
GZA. ANY TRANSFER, REUSE, OR MODIFICATION TO THE DRAWING BY THE CLIENT OR OTHERS, WITHOUT THE PRIOR
WRITTEN EXPRESS CONSENT OF GZA, WILL BE AT THE USER'S SOLE RISK AND WITHOUT ANY RISK OR LIABILITY TO GZA.

HORN OF THE MOON ROAD CULVERT REPLACEMENT
HORN OF THE MOON ROAD
EAST MONTPELIER, VERMONT 05602

GEOTECHNICAL DESIGN MEMO
BORING LOCATION PLAN

PREPARED BY:

GZAGeoEnvironmental, Inc.
GZ\ Engineers and Scientists
www.gza.com

PREPARED FOR:

DUBOIS & KING
6 GREEN TREE DRIVE
SOUTH BURLINGTON, VT 05403

PROJ MGR: NVW |REVIEWED BY: NVW |CHECKED BY: ARB F|GURE

DESIGNED BY: LJH DRAWN BY: LJH ISCALE: 1:40

DATE: PROJECT NO. REVISION NO. 2
05/22/2025 09.0026283.00 2 SHEETNO: 20F2




APPENDIX A — LIMITATIONS



GEOTECHNICAL LIMITATIONS
File No. 09.0026283.00

GEOTECHNICAL LIMITATIONS

USE OF REPORT

GZA GeoEnvironmental, Inc. (GZA) prepared this report on behalf of, and for the exclusive use of our Client for the stated
purpose(s) and location(s) identified in the Proposal for Services and/or Report. Use of this report, in whole or in part, at
other locations, or for other purposes, may lead to inappropriate conclusions; and we do not accept any responsibility for
the consequences of such use(s). Further, reliance by any party not expressly identified in the contract documents, for any
use, without our prior written permission, shall be at that party’s sole risk, and without any liability to GZA.

STANDARD OF CARE

2.

GZA'’s findings and conclusions are based on the work conducted as part of the Scope of Services set forth in Proposal for
Services and/or Report, and reflect our professional judgment. These findings and conclusions must be considered
not as scientific or engineering certainties, but rather as our professional opinions concerning the limited data
gathered during the course of our work. If conditions other than those described in this report are found at the subject
location(s), or the design has been altered in any way, GZA shall be so notified and afforded the opportunity to revise
the report,as appropriate, to reflect the unanticipated changed conditions .

GZA's services were performed using the degree of skill and care ordinarily exercised by qualified professionals
performing the same type of services, at the same time, under similar conditions, at the same or a similar property.
No warranty, expressed or implied, is made.

In conducting our work, GZA relied upon certain information made available by public agencies, Client and/or others.
GZA did not attempt to independently verify the accuracy or completeness of that information. Inconsistencies in this
information which we have noted, if any, are discussed in the Report.

SUBSURFACE CONDITIONS

5.

The generalized soil profile(s) provided in our Report are based on widely-spaced subsurface explorations and are
intended only to convey trends in subsurface conditions. The boundaries between strata are approximate and idealized,
and were based on our assessment of subsurface conditions. The composition of strata, and the transitions between
strata, may be more variable and more complex than indicated. For more specific information on soil conditions at a
specific location refer to the exploration logs. The nature and extent of variations between these explorations may
not become evident until further exploration or construction. If variations or other latent conditions then become
evident, it will be necessary to reevaluate the conclusions and recommendations of this report.

In preparing this report, GZA relied on certain information provided by the Client, state and local officials, and other
parties referenced therein which were made available to GZA at the time of our evaluation. GZA did not attempt to
independently verify the accuracy or completeness of all information reviewed or received during the course of this
evaluation.

Water level readings have been made in test holes (as described in this Report) and monitoring wells at the specified
times and under the stated conditions. These data have been reviewed and interpretations have been made in this
Report. Fluctuations in the level of the groundwater however occur due to temporal or spatial variations in areal
recharge rates, soil heterogeneities, the presence of subsurface utilities, and/or natural or artificially induced
perturbations. The water table encountered in the course of the work may differ from that indicated in the Report.

APPENDIX A-1



GEOTECHNICAL LIMITATIONS
File No. 09.0026283.00

GEOTECHNICAL LIMITATIONS, continued

8. GZA’s services did not include an assessment of the presence of oil or hazardous materials at the property.
Consequently, we did not consider the potential impacts (if any) that contaminants in soil or groundwater may have on
construction activities, or the use of structures on the property.

9. Recommendations for foundation drainage, waterproofing, and moisture control address the conventional geotechnical
engineering aspects of seepage control. These recommendations may not preclude an environment that allows the
infestation of mold or other biological pollutants.

COMPLIANCE WITH CODES AND REGULATIONS

10. We used reasonable care in identifying and interpreting applicable codes and regulations. These codes and regulations
are subject to various, and possibly contradictory, interpretations. Compliance with codes and regulations by other
parties is beyond our control.

COST ESTIMATES

11. Unless otherwise stated, our cost estimates are only for comparative and general planning purposes. These estimates
may involve approximate quantity evaluations. Note that these quantity estimates are not intended to be sufficiently
accurate to develop construction bids, or to predict the actual cost of work addressed in this Report. Further, since we
have no control over either when the work will take place or the labor and material costs required to plan and execute
the anticipated work, our cost estimates were made by relying on our experience, the experience of others, and other
sources of readily available information. Actual costs may vary over time and could be significantly more, or less, than
stated in the Report.
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APPENDIX B — TEST BORING LOGS



TEST BORING LOG

GZ\)

GZA

GeoEnvironmental, Inc.
Engineers and Scientists

Dubois-King, Inc.
Horn of the Moon Culvert Replacement
Horn of the Moon Road
East Montpelier, VT

EXPLORATION NO.: GZ-1

SHEET:

10f2

PROJECT NO: 09.0026283.00
REVIEWED BY: N. Williams

Logged By: Kyran Peters
Drilling Co.: Seaboard Drilling

Foreman:

Dale Griffin

Type of Rig: Truck
Rig Model: Mobile B-53
Drilling Method:

Boring Location (N,E):,
Ground Surface Elev. (ft.):876
Final Boring Depth (ft.): 30.4

H. Datum:
V. Datum: NAVD88

Drive & Wash Date Start - Finish: 4/29/2025 - 4/29/2025
. . Groundwater Depth (ft.)
Hammer Type: Automatic Sampler Type: Split Spoon . ;
Hammer Weight (Ib.): 140 Sampler O.D. (in.): 2 Date Time Water Depth Stab. Tllme
Hammer Fall (in.): 30 Sampler Length (in.): 24 4/29/2025 | 10:58 am 6.1 15 min
Auger or Casing 0.D./I.D Dia (in.):4.5/4 Rock Core Size: N/A
Casing Sample < |Field| < Stratum
Depth| Blows/ Sample Description and Identification [l i o >
Depth |Pen.|Rec.| Blows |SPT i : £ | Test | @& Description 2 &
(ft) gg;: No. (ft) (iny | (iny | (per 6 in.) [Value (Modified Burmister Procedure) & | Data| O i
S-1 0.0-20 | 24|19 8 13 S-1: Dense, brown, fine to coarse SAND and Gravel, 1
b 16 23 29 | little Silt, dry. 2
T S2| 2040 |24 |15| 24 21 S-2: Dense, brown, fine to coarse SAND and Gravel,
7 22 20 43 | trace Silt, moist. 3
5 T S-3| 4060 |24 (13| 19 27 S-3: Dense, brown, GRAVEL and fine to coarse Sand, FILL
— 15 41 42 | little Silt, moist.
] 8 868.0
10 _|
S4 | 10.0-120 | 24 | 7 9 12 S-4: Medium dense, light brown, GRAVEL and fine to
7 6 3 18 | coarse Sand, some Silt, wet.
] SAND AND SILT
15 |
S5 15.0-17.0 | 24 | 15| 15 14 S-5: Hard, gray, SILT, little fine to medium Sand, trace 4
7 16 19 30 | Gravel, wet.
l 185 857.5
20 _|
S-6 | 20.0-22.0 | 24 | 18 6 8 S-6: Very stiff, gray, CLAY & SILT, wet. 5
. 10 12 | 18 4.0
E CLAY
25 |
S-7 | 25.0-27.0 | 24 | 24 4 12 S-7 (Top 10): Very stiff, gray, CLAY & SILT, wet. %6 850.0
b 12 17 24 | S-7 (Bottom 14): Gray, fine to medium SAND, some Silt, 3.5 )
i wet, with trace organic fibers.
E GLACIAL TILL
30

REMARKS

1 - Collected grab samples GS-1 and GS-2 from steambed upstream and downstream of culvert respectively.
2 - The as-drilled location was measured from existing structural elements. Ground surface elevation estimated from available 1' LIDAR contours provided by the VT
open geodata portal. Elevation data was collected in 2016 and published December 19, 2018.

3 - Automatic Hammer Seaboard Drilling SN 992115 ETR = 0.84

4 - Casing was driven with a 300 Ib hammer to 15' bgs. Drillers switched to open hole techniques after sampling S-5.
5 - Field test data column shows results of field pocket penetrometer test in tsf.

GZA TEMPLATE TEST BORING DEPTH; 5/23/2025; 10:46:48 AM

See Log Key for explanation of sample description and identification procedures. Stratification lines represent approximate
boundaries between soil and bedrock t¥pes. Actual transitions may be gradual. Water level readings have been made at the
times and under the conditions stated. Fluctuations of groundwater may occur due to other factors than those present at the

times the measurements were made.

Exploration No.:

Gz1




TEST BORING LOG

GZA

GeoEnvironmental, Inc.
Engineers and Scientists

GI\

Dubois-King, Inc.
Horn of the Moon Culvert Replacement
Horn of the Moon Road
East Montpelier, VT

SHEET:

EXPLORATION NO.: GZ-1
20f2
PROJECT NO: 09.0026283.00
REVIEWED BY: N. Williams

Logged By: Kyran Peters
Drilling Co.: Seaboard Drilling
Foreman: Dale Griffin

Type of Rig: Truck
Rig Model: Mobile B-53
Drilling Method:

Boring Location (N,E):,
Ground Surface Elev. (ft.):876
Final Boring Depth (ft.): 30.4

H. Datum:
V. Datum: NAVD88

Drive & Wash Date Start - Finish: 4/29/2025 - 4/29/2025
. . Groundwater Depth (ft.)
Hammer Type: Automatic Sampler Type: Split Spoon - -
Hammer Weight (Ib.): 140 Sampler O.D. (in.): 2 Date Time Water Depth Stab. Tllme
Hammer Fall (in.): 30 Sampler Length (in.): 24 4/29/2025 | 10:58 am 6.1 15 min
Auger or Casing 0.D./I.D Dia (in.):4.5/4 Rock Core Size: N/A
Casing Sample < |Field| £ Stratum
Depth| Blows/ Sample Description and Identification [l i o >
Depth |Pen.|Rec.| Blows |SPT i : £ | Test | @& Description 2 &
(ft) gg;g No. (ft) (iny | (iny | (per 6 in.) [Value (Modified Burmister Procedure) & | Data| O i
S-8 1 30.0-304 | 5 50/5" R | S-8: Very dense, brown-gray, fine to coarse SAND, some 304 8456
1 Gravel, some Silt, wet.
- End of exploration at 30.4 feet.
35 |
40 _|
45 |
50 _|
55 |
60
]
X
o
<
=
w
o

GZA TEMPLATE TEST BORING DEPTH; 5/23/2025; 10:46:48 AM

See Log Key for explanation of sample description and identification procedures. Stratification lines represent approximate
boundaries between soil and bedrock tyﬁes. Actual transitions may be gradual. Water level readings have been made at the

times and under the conditions stated.
times the measurements were made.

uctuations of groundwater may occur due to other factors than those present at the

Exploration No.:
GzZ1




TEST BORING LOG

=\ GZA
GI\)

Engineers and Scientists

GeoEnvironmental, Inc.

Horn of the Moon Culvert Replacement

Dubois-King, Inc.

Horn of the Moon Road
East Montpelier, VT

EXPLORATION NO.: GZ-2
SHEET:
PROJECT NO: 09.0026283.00
REVIEWED BY: N. Williams

10f2

Logged By: Kyrran Peters
Drilling Co.: Seaboard Drilling
Foreman: Dale Griffin

Type of Rig: Truck
Rig Model: Mobile B-53
Drilling Method:

Boring Location (N,E):,

Final Boring Depth (ft.):

Ground Surface Elev. (ft.):877.5

H. Datum:
V. Datum: NAVD88
30.1

Drive & Wash Date Start - Finish: 4/29/2025 - 4/29/2025
Hammer Type: Automatic Sampler Type: Spiit S Groundwater Depth (ft.)
e ype: Split Spoon - -
Hammer Weight (Ib.): 140 Sampler O.D. (in.): 2 Date Time | Water Depth | Stab. Time
Hammer Fall (in.): 30 Sampler Length (in.): 24 4/29/2025 | 13:14 pm 4.6 10 min
Auger or Casing 0.D./I.D Dia (in.):4.5/4 Rock Core Size: N/A
Casing Sample < |Field| < Stratum
Depth| Blows/ Sample Description and Identification [ i o >
Depth |Pen.|Rec.| Blows |SPT i : £ | Test & Description @ &
c oE p E
(ft) RZ:Z No. (ft) (iny | (iny | (per 6 in.) |Value (Modified Burmister Procedure) & | Data| O i
S-1 0.0-2.0 24118 | 12 20 S-1: Dense, brown, fine to coarse SAND and Gravel,
b 21 21 41 | little Silt, dry.
l S2 | 2023 313 50/3" R [ S-2: Very dense, brown, fine to coarse SAND and 2
b Gravel, little Silt, moist.
E FILL
5 —
] 8 869.5
10 _|
S-3 | 10.0-12.0 | 24 | 12 10 4 S-3: Loose, olive brown to brown, fine to medium SAND, | 3
b 22 6 | some Silt, little Gravel, wet with trace plant fibers.
15 |
| S4 | 15.0-17.0 | 24 | 18| 16 20 S-4: Hard, gray, SILT, little fine to medium Sand, trace SAND AND SILT
22 15 42 | Gravel, wet.
20 _|
S5 20.0-220 | 24 | 17| 17 24 S-5: Hard, gray, SILT, little fine to medium, SAND, trace
b 24 29 48 | Gravel,wet.
l 1235 _ 854.0
7 4
25 | 1.3
S-6 | 25.0-27.0 | 24 | 18 8 14 S-6: Very stiff, gray, CLAY & SILT, little Gravel, wet. CLAY
b 15 14 29 | Driller noted drill chatter and an increase in resistance
i during roller cone advancement from 27' to 30'. 27 _ 850.5
| GLACIAL TILL
30 30.1 847.4

REMARKS

1 - The as-drilled location was measured from existing structural elements. Ground surface elevation interpolated from available 1' LIDAR contours provided by the
VT open geodata portal. Elevation data was collected in 2016 and published December 19, 2018.
2 - Automatic Hammer Seaboard Drilling SN 992115 ETR = 0.84

3 - Casing was driven with a 300 Ib hammer to 15' bgs. Drillers switched to open hole techniques after sampling S-4.
4 - Field test data column shows results of field pocket penetrometer test in tsf.

GZA TEMPLATE TEST BORING DEPTH; 5/23/2025; 10:46:48 AM

See Log Key for explanation of sample description and identification procedures. Stratification lines represent approximate
boundaries between soil and bedrock tyﬁes. Actual transitions may be gradual. Water level readings have been made at the

times and under the conditions stated. Fluctuations of groundwater may occur due to other factors than those present at the

times the measurements were made.

Exploration No.:
GzZ-2




TEST BORING LOG

GZA

GeoEnvironmental, Inc.
Engineers and Scientists

GI\

Dubois-King, Inc.
Horn of the Moon Culvert Replacement
Horn of the Moon Road
East Montpelier, VT

EXPLORATION NO.:
SHEET:

GZ-2

20f2
PROJECT NO: 09.0026283.00
REVIEWED BY: N. Williams

Logged By: Kyrran Peters
Drilling Co.: Seaboard Drilling
Foreman: Dale Griffin

Type of Rig: Truck
Rig Model: Mobile
Drilling Method:

B-53

Boring Location (N,E):,
Ground Surface Elev. (ft.):877.5
Final Boring Depth (ft.): 30.1

H. Datum:
V. Datum: NAVD88

Drive & Wash Date Start - Finish: 4/29/2025 - 4/29/2025
Hammer Type: Automatic Sampler Type: Soit S Groundwater Depth (ft.)
. ype: Split Spoon - n
Hammer Weight (Ib.): 140 Sampler O.D. (in.): 2 Date Time Water I?epth Stab. Tllme
Hammer Fall (in.): 30 Sampler Length (in.): 24 4/29/2025 | 13:14 pm 4.6 10 min
Auger or Casing 0.D./I.D Dia (in.):4.5/4 Rock Core Size: N/A
Casing Sample < |Fied| Stratum
Depth| Blows/ Sample Description and Identification [ i o >
Depth |Pen.|Rec.| Blows |SPT i : £ | Test | @& Description 2 &
(ft) gta):g No. (ft) (iny | (iny | (per 6 in.) |Value (Modified Burmister Procedure) & |pata| O [
S-7 | 30.1-32.0 | 1 1 50/1" S-7: Very dense, gray, GRAVEL, someSilt little fine to s | T T T
7 R | coarse Sand, wet.
- End of exploration at 30.1 feet.
35 |
40 _|
45 |
50 _|
55 |
60

REMARKS

5 - Boring terminated at 30.1' bgs after reacxhing target depth. Upon completion, the borehole was backfilled with soil cuttings and one bag gravel.

GZA TEMPLATE TEST BORING DEPTH; 5/23/2025; 10:46:49 AM

See Log Key for explanation of sample description and identification procedures. Stratification lines represent approximate
boundaries between soil and bedrock tyﬁes. Actual transitions may be gradual. Water level readings have been made at the

times and under the conditions stated.
times the measurements were made.

uctuations of groundwater may occur due to other factors than those present at the

Exploration No.:
GzZ-2




APPENDIX C— LABORATORY TEST RESULTS



Thielsch

195 Frances Avenue
Cranston RI, 02910
Phone: (401)-467-6454

Client Information:
GZA GeoEnvironmental, Inc.
Norwood, MA

Project Information:
Horn of the Moon Road
East Montepelier, VT

Fax: (401)-467-2398 781-278-4809 Project Number: 09.0026283.00
DIVISION OF THE RISE GROUP cts.thielsch.com Project Contact: Nick Williams Summary Page: 10of1
Let's Build a Solid Foundation Collected By: Client Report Date: 5.8.2025
LABORATORY TESTING DATA SHEET, Report No.: 7425-E-B008
Identification Tests Proctor / CBR / Permeability Tests
As Revd T t
) s e ) 9d 9d Dry unit | Test S CBR CBR - Laboratory Log
Material Sample Depth Laboratory | Moisture [ LL | PL | OD | Gravel | Sand | Fines | Org. pH MAX (pcf) MAX (pcf) o Moisture Test Setup @ @ Permeability and
Wt IStu
Source ID (ft) No. Content [ % | % | LL % % % % Wopt Wopt (%) as % of cm/sec X L
o (pcf) |Content % 0.1" 0.2" Soil Description
% (%) (Corr.) Proctor
D2216 D4318 D6913 D2974 | D4792 D1557
Grab GS-1 0-1 25-5-B740 252 | 676 | 72 Brown -c SAND, some f-m
Gravel, trace Silt
Grab GS-2 0-1 25-5-B741 147 | 742 | 111 Brown f-c SAND, lttle f-c Gravel,
little Silt
B f-c SAND and f-c GRAVEL,
Boring GZ-1/5-2 24 | 25.5B742 | 39 381 | 477 | 142 rown t=¢ I‘ttleaSn'It ¢
| |
ILT, little f-
Boring Gz2/s5 | 2022 | 25-5B-743 | 141 37 | 155 | 80.8 Grey SILT, little f-m Sand, trace
fine Gravel
Boring GZ-2/S-6 25-27 25-L-B744 18.0 34 | 18 Grey CLAY & SILT
Date Received: 5.2.2025 Reviewed By: J}\bﬂm b (hn Date Reviewed: 5.8.2025

This report only relates to items inspect and/or tested. No warranty, expressed or implied, is made.
This report shall not be reproduced, except in full, without prior written approval from the Agency, as defined in ASTM E329.



http://www.thielsch.com/
http://www.thielsch.com/
http://www.thielsch.com/
http://www.thielsch.com/
http://www.thielsch.com/
http://www.thielsch.com/
http://www.thielsch.com/
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Particle Size Distribution Report
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(no specification provided)

Date: 5.8.2025

Figure 252-S5B743

Depth: 20-22

Source of Sample: Boring
Sample Number: GZ-2/ S-5
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LIQUID AND PLASTIC LIMITS TEST REPORT

Dashed line indicates the approximate s
upper limit boundary for natural soils —
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MATERIAL DESCRIPTION LL PL Pl %<#40 %<#200 USCS

® Grey CLAY & SILT 34 18 16

These results are for the exclusive use of the client for whom they were obtained. This report only relates to items inspect and/or tested. No warranty, expressed or implied, is made.

Project No.  09.0026283.00 Client: GZA GeoEnvironmental Remarks:

Project: Horn of the Moon Road

East Montpelier, VT
Source of Sample: Boring Depth: 25-27
Sample Number: GZ-2/ S-6

Thielsch Engineering Inc.

Cranston, RI Figure 25-L-B744

Tested By: MC Checked By: Michael Collins




