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1. Arevised SWPPP addressing storm water quantity and quality controls on the expanded site
must be submitted.

2. Consideration as to where overflow from the storm water management facilities discharge if
emergency outlets discharge.

3. A SWPPP must address a greater than 5 acres disturbance proposed.

4. SWPPP must address any chemicals utilized in the water treatment plan area or chemical
additives for any of the dewatering/storm water management facilities proposed.

5. Design of the storm water pumping system must be submitted to the MS4 for review. If this is
deferred as a contractor item, a submittal from DEP from the contractor should be forwarded to
the regulated MS4.

6. Plans depict notes which state that grading for water treatment ponds is schematic in nature
and appears to defer to future contractor design of the facilities. Future submissions modifying
approved site plans must be supplied to the planning board for review.

7. Show connection between the large sediment 4 bay for receives flow from catch basin 2 to
catch basins. No connection between the sediment 4 bay and the treatment pond is apparent.

* Regional Office « 111 Wheatfield Drive  Suite 1 « Milford, Pennsylvania 18337 ¢ 570-296-2765 «

ACEC Member
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~ description, figures, design drawmgs, and slope stablhlty documentation, the
- modifications include a major change; namely the proposed acquisition afid -

March 5, 2015

Mr. John P, Ewasutyn, Chairman

Town of Newburgh Planning Board

308 Gardner Town Road

Newburgh, New York 12550 '

Re: New York City Departmenli' of Environmental Protection .
Delaware Agueduct Rondout-West Branch Tunnel Repair Program
West Connection Support Site (Bell Property) Final Design &
Shaft 5B Landscaping M0d1ﬁcat10ns
Town Project Number 2011~ 15

Dear Mr. Ewasutyn:

The New York City Department of ‘Environmental Protection (DEP) respectfully
requests approval of modifications to the site plan for Project 2011-15 originally
granted in 2012 in order to incorporate ges encountered during the construction
of the Delaware Aqueduct Rondout-West Branch Tunnel (RWBT) Repair Program

West Connection Site, also known as Shaft 5B, As described in the attached proje

development of the West Connection Support Site (i.e., the Bell Property,Tax Lot 8-
1-22.2) which will roughly double the area of DEP’s ongomg construction in the:

Town of Newburgh The modlﬁcatlons also include minor field changes tothe

landscaping plans to the existing Shaft 5B site, : :

DEP has proposed the expansion into the Bell propelty for the purposes of placement
of material from bypass tunnel excavation, process water treatment, and construction
storage and laydown area. Beyond efficiency benefits for DEP, the use of the Bell
property for these purposes would reduce the traffic associated with transporting
excavated material from the bypass tunnel on Route 9W as the material would be
handled solely on the internal, larger, combined site.

The intention of this submission is to submit the final des:gn drawmgs to the Planning
Board and to contmue the dlalogue with the ultnmate aim of obtammg approval for
your office under separate cover in the cemmg weeks and months mcludmg an
addendum to the original environmental impact staternient to cover the West

Connection Support Site; an updated stormwater pollution prevention plan (SWPPP), <

and an éscrow payment of $5,000.00 for project 2011-15.

: July 5, 2012 Planning Board Resolution; October 22, 2012 Letter of Agreernent Ex¢éouted by Town Supcrvisor and Planning
Board Chair; and October 24, 2012 Planning Board Chair Endorsed Site Plans,




Mr. John P. Ewasutyn, Chairman
Town of Newburgh Planning Board
March 5, 2015

Page2

Per your communications with Mr. Chris Villari, we will be prepared to attend the Planning
Board meeting on Thursday, March 19, 2015.

\ |
Should you have any questions or require additional information in the meantime, please do
not hesitate to contact me or my staff, and we thank|you once again for your attention to this
critical water supply project.

Sincerely;

cc.
Town of Newburgh Platining Board (care of the Chairman) — 7 full packages with 11x17
drawings

Michael Donnelly, Town of Newburgh Planning Board Attorney — full, package with 11x17
drawings |

Patrick Hines, Town of Newburgh Planning Board Engineer ~ full package with full size
drawings

~ Gerald Canfield, Town of Newburgh Code Compliance Officer — full packdge with full size
drawings

Ken Wersted, Town of Newburgh Traffic Consultant - full package with 11x17 drawings
Gil P1aquad10 Town of Newburgh Supetvisor - full package with 11x17 drawings

Mark Taylor, Town of Néwburgh Attorney, - full package with 11x17 drawmgs

James Osbome, Town of Newburgh Engineer — full package with full size drawings -

Dan Michaud, DEP BWS (w/o attachments)

Ted Dowey, DEP BEDC {w/o attachments)

Phil Siminons, DEP BEDC (w/o attachments)

C. Villari, DEP BEDC (w/o attachments)



Project Description
New York City Department of Environmental Protection
Delaware Aqueduct Rondout-West Branch Tunnel Repair Program
West Connection Site/Shaft 5B
Town Project Number 201 1-15"

West Connection Support Site (Bell Property) Final Design
Shaft 5B Landscaping Modifications
March 4, 2015

Introduction

The New York City Department of Environmental Protection (DEP) respectiully requests
approval of modifications to the site plan for Project 2011-15 originally granted in 20127 in order
to incorporate changes encountered during the construction of the Delaware Aqueduct Rondout-
West Branch Tunnel (RWBT) Repair Program West Connection Site, also known as Shaft 5B.
As described below, the modifications include a major change, namely the proposed acquisition
and development of the West Connection Support Site (i.¢., the Bell Property) which will
roughly double the area of DEP’s ongoing construction in the Town of Newburgh. The

modifications also include minor field changes to the landscaping plans to the existing Shaft 5B
site.

The following provides descriptions of specific modifications related to the acquisition and use
of the West Connection Support Site and the Shaft 5B landscaping changes. Additional
information regarding the larger Water For the Future (WFF) project and supporting information
for the support site (e.g., zoning, land use) are included, as well.

Description of Modifications

Subsequent to the start of ongoing construction, DEP has taken advantage of an opportunity to
improve the Shaft 5B project through the acquisition of an adjacent 30.8 acres, more than
doubling the site area. Hence, the clear need to document design changes and obtain Town
Planning Board approval. DEP has also encountered minor field changes during construction that
require a change in landscaping design at the original site. Both sets of changes are presented in
one modification package as the two sites will be merged as part of the same project.

LThe site plan approval process was initiated under project number 2011-15, and several post-approval site plan updates were submitted wnder
project number 2013-5. The initial project number, 2011-15, will be used going forward.

‘) uly 5, 2012 Planning Board Resolution; October 22, 2012 Letter of Agreement Executed by Town Supervisor and Planning Board Chair; and
October 24, 2012 Planning Board Chair Endorsed Site Plans.

NYCDEP Delaware Aqueduct Rondout-West Branch Tunnel Repair Program: West Conneclion Site/Shaft 5B

West Connection Support Site {Bell Property) Final Design & Shaft 5B Landscaping Modifications 1
Town Project Number 2011-15

March 4, 2015



Please note the attached figures which are intended to help the reviewer visualize the
modifications. Figures 1 through 9 include annotated excerpts from site plans. Figures 10
through 18 include renderings of the combined site with during- and post-construction views.

Major Modification: West Connection Support Site Acquisition (i.e., Bell Property) (see
figures 1-6)

Purpose
To better support the construction of the RWBT bypass, DEP will expand the existing
Shaft 5B site by adding the 30.8-acre Bell property (i.e., the West Connection Support

Site or support site) to the site plan. The additional space would be used for the following
purposes (see figure 4).

¢ Permanent placement of excavated material, on the order of 375,000 cubic yards,
from the construction of the bypass tunnel, thereby raising and generally leveling
the elevation of the Support Site;

¢ Location of temporary settling ponds and treatment facilities to properly treat
process water and groundwater infiltration from the tunnel excavation during
construction; and

¢ Supplemental, temporary storage and laydown to facilitate the bypass tunnel
construction, primarily for tunnel lining segments,

In addition to cost savings and efficiency gains, the use of the Bell property for these
purposes would provide major benefits to the project, as follows, most importantly,
reduced truck traffic.

¢ Streamline incoming construction material storage and handling;
¢ Provide for more effective process and infiltration water treatment; and
¢ Reduce truck traffic by transporting excavated material within the greater site

(i.e., from Shaft 5B to the Support Site) and precluding these trucks from traffic
on Route 9W,

Final Disposition (see figures 5, 6, 11, 12, and 18)

After construction of the bypass tunnel and completion of the connection to the aqueduct,
the Support Site would be returned to a state similar to its existing meadow/forest
condifion, albeit with a modified topography due to the placement of excavated material
from the tunnel. DEP’s intention in working with the Town of Newburgh was to create a
scheme that would mitror and complement the landscaping plan for the existing 5B site.

NYCDEP Delaware Aqueduct Rondout-West Branch Tunnel Repair Program: West Connection Site/Shaft 5B

West Connection Support Site (Bell Property) Final Design & Shaft 3B Landscaping Modifications 2
Town Project Number 201 1-15

March 4, 2015



Of note, the design calls for a 60-foot buffer of existing trees and vegetation to be
maintained along the perimeter of the site throughout construction. This buffer would
serve to largely screen the Support Site from view during construction and contribute to
successional reforestation in the final condition.

Location (see figure 1)

The 30.8-acre West Connection Support Site property (Tax Lot 8-1-22.2) is located
immediately north of and adjacent to Tax Lot 8-1-19.1, the lot comprising the majority of
the existing Shaft 5B site. To the east, the Support Site property is bordered by Tax Lots
8-1-21.12 and 8-21.22. A narrow portion of the lot also extends to Route 9W. To the
north, the site is bounded by a Central Hudson Gas and Electric (CHGE) utility right of
way (8-1-31.12). And to the west, the site is adjacent to five lots, including 8-1-85.2, 8-1-
85.3, 8-1-85.4, 8-1-4.22, and 8-1-5.1.>

Zoning and Land Use (see figure 2)

The Support Site property is zoned “AR, Agricultural” with a “Professional Office
Overlay (0)” covering a small portion along the eastern boundary of the site.? Note that it
is DEP’s understanding per consultation with the Town Planning Board that with the
addition of the Support Site property, the full, combined site would be considered a
public utility, as the Shaft 5B site is currently categorized with regard to zoning and use
variances.

Minor Modifications: West Connection Site (i.e., Existing Shaft 5B Site) (see figures 7-9)

Field Changes

Due to field conditions encountered during construction and design changes, several
minor modifications to the existing Shaft 5B site landscaping design need to be reflected
in the NYCPDC approval. These changes inciude the following.

¢ The planting on the east facing constructed tiered slope has been revised due
several field conditions.

o Species substitution - The constructed slope dictates the limit of topsoil
placement over the structural fill to deter soil erosion. Plants were
substituted that can thrive in this shallow topsoil depth.

o Relocation of plantings along benches — Access for maintenance of the
plants and electrical poles occurs exclusively on the slope “benches” or
level tiers. Therefore, plantings in these areas have been relocated.

* Town of Newburgh Tax Year 2013, Tax Map 334600, Orange County Tax Map Department, New York
4 Town of Newburgh, Orange County, New York, Official Zoning Map, Orange County Planning Department, Ociober 22, 2012,

NYCDEP Delaware Aqueduct Rondout-West Branch Tunnel Repalr Program; West Connection Site/Shaft 58

West Connection Support Site (Bell Property) Final Design & Shaft 5B Landscaping Modifications 3
Town Project Number 2011-13

March 4, 2015
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Deer fencing — To support the growth and establishment of saplings, deer
fencing is proposed around planted areas.

Safety barrier — Field conditions dictated the placement of a wider safety
barrier along the roadway encircling the shaft and adjacent laydown areas,
occupying some of the area originally intended for plantings along the
ridgeline. The landscaping plan has been adjusted in this area, but
maintains the original intent of visual diversity and screening.

Slope stabilization — Drainage conditions predicated the placement of rip
rap “panels” on portions of the east facing slope where sloughing
occurred. The rip rap has effectively stabilized those areas of slope,
although, some of the “panels” are located in areas originally intended for
plantings.

As part of the overall redesign of the landscape plan, the plantings
precluded by the rip rap panels have been relocated, and the panels
themselves have been incorporated into the design. Over time, the edges
of the panels will soften, and in conjunction with the overall planting
scheme, the original intention of establishing visual diversity on the slope
will be met.

* 9W site frontage

o

O

Plantings in the NYSDOT right-of-way — Trees that were proposed within
the road’s right-of-way have been relocated.

Turn-around island additions — Plantings have been added to the turn-
around island at the entrance to the site. These will aid in screening the
east facing slope from 9W during construction, while the slope is
developing into its full meadow condition. When shaft and tunnel
construction are complete, the turn-around will be removed and these
plantings will be replaced with a bioretention basin. The final condition
plantings proposed for this area have not changed.

* New planting areas

0

Native plant material has been proposed in other areas of the site that
allow for deep topsoil depth and do not require regular access by
construction / DEP personnel. This will encourage future growth and
reforestation of the site. These areas include:
- = Hilltop above the access road rock face which was adjusted, in
part, due to the installation of the road cut slope stabilization (i.c.,

NYCDEF Delaware Aqueduct Rondeut-West Branch Tunnel Repair Program: West Connection Site/Shaft B
West Connection Support Site (Bell Property) Final Design & Shaft 5B Landscaping Modifications
Town Project Number 2011-15



soil nails, rock bolts, and shotcrete) addressed in previous Planning
Board meetings and communications.
= Towland area to the south of the on-site stream,

Water for the Future Background5

DEP has developed the Water for the Future (WFF) Program: Delaware Aqueduct RWBT Repair
project (o address known leaks in the RWBT section of the Delaware Aqueduct that currently
conveys more than 50 percent of the daily drinking water for New York City and is the primary
source of water for residents and businesses of the Towns of Newburgh and Marlborough. This
critical component of water supply infrastructure conveys an annual average of 600 million
gallons per day from the upstate Cannonsville, Pepacton, Neversink, and Rondout reservoirs to a
population of approximately 9 million people.

There are two areas of significant leakage in the RWBT, the Wawarsing and Roseton crossings.
Together, they leak approximately 35 million gallons of water per day. The Wawarsing crossing
can be repaired from within the tunnel; however, the Roseton crossing poses additional
challenges. Therefore, DEP will construct a bypass tunnel around the leaking areas in

Roseton, which would consist of a new tunnel segment 600 fect below the Hudson River to
bypass the leaking section, and two shafts at each end - one in the Town of Newburgh, Orange
County, New York (West Connection Site, Shaft 5B), and one in the Town of Wappinger,
Dutchess County, New York (East Connection Site, Shaft 6B). This work began in March 2013
and is scheduied to be completed in 2021. Once the shafts and bypass tunnel are constructed, the
aqueduct would be shut down and unwatered. At that time the leaks in Wawarsing would be
repaired, and the bypass tunnel would be connected to the existing tunnel. This work would
begin in the 2020/2021 time frame and take between 6 and 15 months.

Design is underway for other projects intended to augment the City’s water supply during the
shutdown of the RWBT, for instance, Queens groundwater wells rehabilitation project and the
Catskill Aqueduct Repair and Rehabilitation project.

Approval Status
The project has worked with the Planning Board on the initial Site Plan Approval and various
updates to the site plan drawings, as follows:

e Site Plan Approval Granted in 2012
o July 5, 2012 Planning Board Resolution
o October 22, 2012 Letter of Agreement Executed by Town Supervisor and
Planning Board Chair

$ Water for the Future Program: Delaware Agueduct Rondout-West Branch Tunnel Repair Final Environmental Impact Statement, CEQR No.
10DEPQ42U, Prepared by New York City Department of Environmental Protection, May 2012.

NYCDEP Delaware Aqueduct Rondout-West Branch Tunnel Repair Program: West Connection Site/Shaft 5B

West Connection Support Site (Bell Property) Final Design & Shaft 5B Landscaping Modifications 5
Town Project Number 201 1-15

March 4, 2015



o October 24, 2012 Planning Board Chair Endorsed Site Plans

¢ Existing Modifications
o February 20, 2013 (regrading and stormwater management)
o October 17, 2013 (grading, PRV vault relocation concept, entrance road,
stormwater management, retaining wall concept)
o April 15, 2014 (rock delivery to Milton Waterfront Park, LED lighting,
security fence)
October 2, 2014 (Saturday work hours)
October 2, 2014 (alternate stream crossing)
October 16, 2014 (PRV vault location final)
December 15, 2014 (retaining wall final)

o o o ¢

e Proposed Medification
o March 5, 2015 (West Connection Support Site, landscaping)

Construction Status

As of January 20135, site preparation is largely complete, although additional landscaping will be
installed in the forthcoming spring and fall planting seasons. Shaft excavation has progressed to

roughly 450 feet deep. The procurement process for the tunneling work has been initiated, and a
contractor should be on board mid to late 2015.

Project Number and Escrow

The initial project number, 2011-15, will be reinstated and used for this West Connection
Support Site and landscaping modification request as well as any others in the future. Note that
many of the medifications listed above used the project number 2013-5.

In addition, the escrow account to support the review of the modification request will be opened
under the initial project number, 2011-15, at a level of $5,000.00.

Supporting Documentation and Drawings
The following supporting drawings and documentation are included in this submission.

» Attached figures

e Waest Connection Site - Site Plan Application Modification, 58 sheets, February
2015.

¢ West Connection Support Site: Slope Stability Analyses, January 28, 2015.

Forthcoming submissions will include:

NYCDEP Delaware Aqueduct Rondout-West Branch Tunnel Repair Program: West Connection Site/Shaft 5B

West Connection Support Site (Bell Property} Final Design & Shaft 5B Landscaping Modifications 6
Town Project Number 2011-15

March 4, 2015



Stormwater Pollution Prevention Plan (SWPPP)

Environmental Review documentation — An addendum to the original
environmental impact statement® covering the project is under development and
will be submitted to the Planning Board in the coming weeks. The review will
include cumulative transportation, air, noise, greenhouse gas, and historic

resources assessments for use of both the current site and the proposed Support
Site.

& Wates for the Future Program: Delaware Aqueduct Rondout-West Branch Tunnel Repair Final Environmental Impact Statement, CEQR No. 10DEF042U, Prepared by New

York City Department of Environmental Protection, May 2012,

NYCDEP Delaware Aqueduct Rondout-West Branch Tunnel Repair Program: West Connection Site/Shaft 5B
West Connection Support Site (Bell Property) Final Design & Shaft 3B Landscaping Modifications
Town Project Number 2011-15

March 4, 2015



Major Modification:
Addition of West Connection Support Site

Major Purposes for aquisition of West Connection Support Site

- Placement of excavated material, on the order of 375,000 cubic yards, from
the construction of the Bypass Tunnel.

- Location of settling ponds and treatment facilities to properly treat water.

- Supplemental storage and laydown to facilitate the bypass tunnel
construction, primarily for tunnel lining segments.

Major Benefits for Site Use

- Streamline incoming construction material storage and handling.

» Provide for more effective water treatment.

- Reduce truck traffic by transporting excavated material within the site (i.e.,
from Shaft 5B to the adjacent Bell property) and removing these trucks from
traffic on Route 9W.

Minor Modifications:
Landscaping Field Changes

- Due to field conditions encountered during construction and minor
design changes, several minor modifications to the existing Shaft 5B site
landscaping design are reflected in this modification request.

NYS © ROUNDOUT - WEST BRANCH TUNNEL - WEST CONNECTION WEST CONNECTION SUPPORT SITE / BELL PROPERTY
() stantec  egrunr 2015 | OVERVIEW
Figure 1
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Contractor’s offices

| Change house |

Fencing and screening will be
#= placed around storm water
detention basin

Notes:
- Temporary above-grade structures shown in yellow will be present 6-7 years g
- Temporary above-grade structures shown in blue will be present 9 years

- All structures will be removed post construction
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Figure 3
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Settling Basins \%Xﬂ\
1. MAINTAIN 60-FOOT BUFFER AROUND PROPERTY.

PHASE 5B — COMPLETION OF SEGMENT FILL AREA:

1. MAINTAIN EROSION AND SEDIMENT CONTROL DEMICES. BEGIN STOCKPILING MATERIAL TO FILL
SETTUNG BASINS AND DETENTION BASINS FOR REUSE WHERE SHOWN.

2. CONTINUE TO BACKFILL WITH TOPSOIL ON SEGMENT STORAGE AREA AND EXCAVATED MATERIAL
AREAS NOT BEING USED FOR STORAGE OF MATERIALS. REFER TO SECTIONS ON SWPP-C2-132

3. BEGIN FILLING IN SETTLINGS BASINS AND PERFORM FINAL FILLNG AND GRADING FOR RESTORATION
GRADES AS DIRECTED BY THE ENGINEER.

e i /ll@
SEGMENT G s
STORAGE

R /207 INSTALL EROSION
2 CONTROL MATTING ON
- \m®w/ isTiRgED SLOPES

RYES © ROUNDOUT - WEST BRANCH TUNNEL - WEST CONNECTION WEST CONNECTION SUPPORT SITE / BELL PROPERTY
@ Stantec FEBRUARY 2015 PHASE 5B SITE PLAN - EXCAVATED MATERIAL AREA CONSTRUCTION
Figure 4
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GENERAL NOTES:
1. MAINTAIN 60—FOOT BUFFER AROUND PROPERTY

~ . " 2. FINAL SITE GRADING OF SETTLING BASINS SHALL MATCH EXISTING
. o GRADING

3 REFER TO DRAWINGS SWFP=L2-101 FOR SITE RESTORATION AND
LANDSCAPING.

4, INSTALL AND MAINTAIN SILT FENCE DOWN GRADIENT OF ALL DISTURBED
AREAS UNTIL SITE RESTORATION IS ESTABLISHED AND APPROVAL IS
- GIVEN BY THE ENGINEER. REFER TO SECTION 31 25 13 — DUST, SOIL
o -~ EROSION AND SEDIMENT CONTROL OF THE SPECIFICATIONS.

05 N 5. THE GRADES SHOWN ON THIS PLAN ARE BASED ON AN ESTIMATED

1 VOLUME -OF FILL GENERATED BY THE TUNNELING OPERATION SHOULD

THE TUMNELING PROJECT GENERATE LESS FILL THAM ESTIMATED, THEN
THE FINAL GRADES SHALL BE MODIFIED DURING THE COURSE OF THE

PROJECT. MODIFICATIONS TO THE FINAL GRADES SHALL BE APPROVED
BY THE ENGINEER

~ OFF=SITE DRAINAGE i S5
B DIVERSION PIPE AND ¢ .

g
ot iy T j
B

o
3
T M0— 2 _

o _er PE: oF

RESTORE GRADING ———=—% B
AT ACCESS DRIVE << 7
— DR nozzum.njoz
e

- MAINTAN DRAINAGE -
- SWALES TO SEDIMENT =
“BASIN (TYP.)

[+ 100 200 FT

in < ROUNDOQUT - WEST BRANCH TUNNEL - WEST CONNECTION WEST CONNECTION SUPPORT SITE / BELL PROPERTY
@ tantec FEBRUARY 2015 SITE GRADING PLAN - SITE RESTORATION

e Figure 5
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Changes

benches,

Minor Modifications:

: and Slope Stabilization

'« Tiered slope: Species substitution, planting relocated from

deer fencing,

- 9W site frontage: planting in right-of-way relocated,
plantings added to turn-around.
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Rondout-West Branch Bypass Tunnel Consfruction & West Connection Support Site
Wawarsing Repairs Project _ Slope Stability Analyses

1 Introduction

1.1 West Connection Support Site

The, West Connection Support Site, also known as the Bell Property in other documents, is a 30.8 acre site
in the Town of Newburgh, NY, as shown in Figure 1. The site is situated directly to the north of the West
Connection Site and Shaft 5B of the Rondout-West Branch Bypass Tunnel Project (Bypass Tunnel).
Primary construction activities for the Bypass Tunnel will occur on the West Connection Site. However,
additional space is needed to support construction activities not suited to the West Connection Site. It is
currently proposed that the West Connection Support Site be used for water handling and treatment,
additional storage and construction staging needs, and permanent placement of the excavated material
from the Bypass Tunnel. The work on the West Connection Support Site will be staged to coincide with
work being performed on the Bypass Tunnel and the West Connection site. (See the Shaft 5B Stormwater
Pollution Prevention Plan, Addendum for Bell Property [Stantec, 2015] for details.)

1.2 Purpose
The purpose of this memorandum and analysis is to evaluate the slope stability of the Excavated Material
Area (EMA) and other grading features at the West Connection Support Site for the Bypass Tunnel. The

slope stability analysis is performed to verify that the idealized configuration has an adequate factor of
safety against failure under the design loading conditions,

JA Underground: P.C. -5- Rev. No. 1/January 2015
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2  Slope Design Criteria

Slopes on the West Connection Support Site will consist of both cut and fill slopes. All slopes are detailed
with a 2H:1V slope faces and benches typically every 20 feet vertically, resulting in an overall slope angle
of 22.4° (see Figure 2). The Specifications define three different types of material to be used for fill and
backfill on the project: Common Fill, Select Fill, and Topsoil. As described in this section, these three
types of material will be used on the West Connection Support Site to develop storage and water
treatment areas and the EMA. Before any material is placed, the area must be prepared per the
Specifications to remove any unsuitable material.

Relative compaction requirements discussed below refer to the percent of the maximum dry density as
determined by ASTM D1557 (latest methods). The optimum moisture content is also determined by the
same specification as the maximum dry density.

21 Fill and Backfill Material
241 Common Fill

Per the Specifications, Common Fill can consist of soil or rock matenals generated from construction
activities with a maximum particle size of 6 inches. Individual particles, up to 12 inches, are allowed
provided they are not nested and are completely encapsulated by material smaller than 6 inches. The
material will be compacted to not less than 90 percent of the maximum dry density in 16-inch lifts.
Common Fill will need to meet the gradation requirements as defined in the Specifications.

2.1.2 SelectFill

The outer shell of fill and backfill areas will have a 12-inch layer (vertically) of Select Fill covering the
Common Fill. Material excavated from construction activities on site may be reused as Select Fill
provided it meets the gradation requirements as defined in the Specifications. The material can be
processed through mechanical means to meet these criteria. Other materials that have a tendency to flow
under pressure when wet are unacceptable as Select Fill and have been excluded from use on this site by
the Specifications. The material will be compacted to not less than 95 percent of the maximum dry
density in 16-inch lifis.

21.3 Topsoil

This material will provide a final and top layer ovc‘r the Select fill and will be suitable to regrow
vegetation to limit erosion. This layer will be 12 inches (vertically) thick and placed and compacted in
place to limit erosion and provide suitable conditions to sced and plant vegetation. An érosion control
mat is proposed for all slopes exceeding 3H:1V to minimize surface erosion. Topsoil will be obtained at
the site and stockpiled after the site has been cleared of vegetation and debris. If necessary, imported
Topsoil may also be used provided that it meets the Topsoil requirements defined in the Specifications.

JA Underground: P.C. -6- Rev. No. 1/January 2015
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2.2 Drainage Contro!l

The design of stormwater management and the temporary and permanent erosion and sediment control
measures conlribute, to the slope stability. The stormwater management and drainage system and the final
cover perform several functions: serve as a rainfall infiltration barrier; support acceptable aesthetics
(vegetation); and provide erosion control and slope stability.

Slope stability is based on the interplay between two types of forces: driving forces and resisting forces.
Driving forces promote downslope movement of material, whereas resisting forces deter movement, The
slope becomes unstable when the driving forces overcome the resisting forces. The presence of water in
slopes contributes to instability. Water can erode the base of slopes, removing support, which increases
driving forces. Water can also increase driving forces by adding to the total mass that is subjected to the
force of gravity. The weight (load) on the slope increases when water fills previously empty pore spaces
and fractures. Water infiltration increases the pore pressures behind the slope, thus increasing the driving
forces and decreasing the resisting forces. The following measures will be used to control drainage and
infiltration into fill and backfill; Figure 2 presents a detail of the additional drainage measures for
stability:

I. Grading for drainage will occur as the fill material is compacted into place. Before the final cover
is placed on the fill material, the grading shall deliver efficient surface drainage to onsite
stormwater drainage facilitics by way of graded swales and culverts. Ponding of surface water
should not be allowed on fill material. The proposed grading plan shown in Figure 1 and Figure 2
presents a series of swales and collection points to remove surficial water. Swales are located
every 20 vertical feet along the slope. The swales are 15 feet wide and allow a flow depth of 1
foot. The swales are designed and will be installed to convey surface water from upper parts of
the slope to culverts at the end of the swale that outlets on the east side of the site to a stormwater
detention pond. The measures will be able to remove surficial water off of the slope to prevent
infiltration.

2. A geomembrane liner will be installed atong the entire length of the swales to prevent water
infiltration. The liner will be covered with topsoil in the swales to allow installation of erosion
contro} measures (e.g., vegetation), which will prevent the forming of gullies. Stormwater
collected by the swales will be prevented from infiltrating the Common Fill. The geomembrane
liner will be sloped along with the swale to allow collected water to drain to the discharge points
and culverts.

3. Weep drain% will be installed to drain any water that may have permeated tﬁe slope. The drains
will outlet into the swales, allowing captured water to be removed from the fill areas. Weep
drains will be installed at the point where the slope meets the swales at a spacing of 50 feet. The
2-inch-diameter weep drains will be installed 20 feet into the slope ata 5% upslope. Fifteen feet
of the weep drain will be slotted polyvinyl chloride (PVC) wrapped in geotextile. Geotextile is
used to prevent clogging of the slotted PVC by fines. The last 5 feet of the drain will be solid
PVC pipe before it exits into the swale.
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The stormwater management and drainage system will allow water to be efficiently removed off of the fill
areas and be conveyed to stormwater collection points on the site. The additional measures will allow
additional water that may not be fully captured to be removed from the fill areas. The drainage measures
as designed will increase the slope stability. |

2.3 Method and Application

TLe stability factor of safety of the typical cross section was analyzed using limit equilibrium theory
along with the methods of slices. The procedure consisted of analyzing numerous surfaces to find the
critical surface that resulted in the minimum factor of safety for the slope.

Static and pseudostatic slope stability analyses were performed using Spencer’s method (Spencer, 1973),
as implemented in the computer program SLIDE, version 6.026 (Rocscience, 2014). Spencer’s method,
which satisfies both vertical and horizontal force equilibriim and moment equilibrium, is considered
mote rigorous that other methods, such as the simplified Janbu method (Janbu, 1973) and the simplified
Bishop method (Bishop, 1955).

In general, selection of a slope stability method depends on the accuracy of the analytical derivation of the
method as well as the numerical implementation in a slope stability program. SLIDE offers nine separate
methods to analyze slope stability. The Ordinary or Fellenius (Fellenius, 1936) and simplified Bishop
methods satisfy only force equilibrium in one direction and moment equilibrium. The simplified Janbu,
Cotps of Engineers (#1 and #2) (USACE, 2003), and Lowe-Karafiath methods (Lowe and Karafith,
1960) satisfy only force equilibrium in two directions. Janbu’s corrected method as implemented in
SLIDE uses a modification factor to cotrect the factor of safety to indirectly account for moment
equilibrium, Spencer’s General Limit Equilibrium (GLE)} method, and the Morgenstern-Price method
(Morgenstern and Price, 1965) satisfy force equilibrium in two directions and moment equilibrium. The
implementation of the GLE method in SLIDE is essentially the same as the Morgenstern-Price method.
Based on the number of equilibrium equations satisfied, the Spencer and GLE/Morgenstern-Price
methods are the most rigorous methods available. GLE/Morgenstern-Price methods are generally not
available in many slope stability programs because of the complexity of numerical implementation;
therefore, the applications of these methods in general practice are significantly fewer than those of
Spencer’s method. For this reason, the Spencer’s method is the preferred method in standard practice for
analyzing general circular slip surfaces. Therefore, Spencer’s method was chosen as the standard method
for performing slope stability analyses for potential circular critical surfaces.

Rotational type failure mode (i.e., circular slip surfaces) was considered to assess the slope stability factor
of safety (FS) at the selected cross sections, The SLIDE program generflted several potential circular slip
surfaces, calculated the FS for each of these surfaces, and identified the most critical slip surface (i.e., the
slip surface with the lowest FS). Wedge type (noncircular) slip surfaces were not considered applicable
for slip surfaces for the excavated material and soil embankment as they generally only apply when
known weak layers or interfaces are present, Regardless, an analysis was performed assuming wedge-type
slip surfaces. The results indicated that the factors of safety calculated using the wedge-type slip surfaces
were greater than those calculated using the circular slip surfaces.
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Information used for the analyses includes:

2.3.1

Geometry of the slope

Subsurface soil stratigraphy (JA, 2014a)

Water table, assumed to be at the surface and as controlled by the weep drains
Properties of subsurface materials (JA, 2014a)

External loading from material storage and seismic loads (JA, 2014b)

Target Factor of Safety

AnFS of 1.5 is required for the long-ferm, static condition. This is consistent with FS values used in
general engineering practice for the long-term condition (USACE, 2003). An FS of 1.1 is required for the
seismic condition. This is consistent with FS values used in general engineering practice for the long-term
condition (NYSDOT, 2014).

JA Underground: P.C. -0- Rev. No. 1/January 2015
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3  Slope Stability Analyses

3.1 Material Properties

Detailed information telated to the selection of subsurface material propertics is presented in Appendix A.
Table 1 summarizes the propetties (i.e., unit weights, undrained and drained shear strengths) of each
material used in the stability analyses. Two cases were run for each analyzed cross section for each type
of analysis: static and pseudostatic. One casé¢ assumed that there was a 300 psf surcharge applied to the
top of the slope to represent storage of construction materials. The other case had no surcharge load
applied. All cases assumed that the groundwater was at the surface or as controlled by the drainage in the
slope face.

3.1.1 Bedrock

Bedrock at the West Connection Support Site is assumed to be the Normanskill Formation (JA, 2014a).
Material properties for this material were obtained from RocLab (Rocscience, 2011} results from
Technical Memorandum No. 3: Initial Support Addendum A (JA, 2014c). Appendix A presents the
material properties selected for this analysis.

3.1.2 Overburden

The overburden ranges from 8.3 feet to 34.8 feet, with an average of 20.9 feet, on the western portion of
the site; and 0.8 feet to 16.1 feet, with an average of 6.5 feet, on the eastern portion (from boring logs [JA,
2014a]). Laboratory testing for soil classification was conducted. Based on the laboratory testing and
boring logs, the overburden material onsite is assumed to be very dense/stiff gravel, sand, silt, and clay.
This material is similar to the material encountered at the West Connection Site. An undisturbed sample
for strength testing was not obtained through the subsurface investigation because of the very dense
nature of the subsurface. The material properties for this material were selected based on correlations with
similar material as presented by Duncan et al. (1989), as shown in Appendix A.

3.1.3 Excavated Rock

Rock excavated from the Bypass Tunnel will consist of shale and limestone. The specifications call for
the same level of processing and compaction of the two materials in the fill area, though there will likely
be a variation in particle shape. The stability analyses assumed that the entire fill area in the West
Connection Support Site wa!s comprised of shale, which has lower strength properties than t:he limestone.
The material properties for this compacted, freely draining, non-cohesive crushed rock were selected
from the Mining Reference Handbook (SME, 2011).

3.1.4 Excavated Soil
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The material for the soil embankment was assumed to be consistent with the overburden material
encountered at the West Connection Support Site. The overburden material will be excavated, reworked,
conditioned, and compacted into the proposed embankment. Appendix A presents the material properties
selected for this analysis. A 300 psf surcharge was applied to, the top of the slope since the embankment
will be used for storage of tunnel support materials (e.g., steel pipe, concrete tunnel scgments, etc.).

It should be noted that in these analyses the excess por% water pressures in the materials were assumed to
have dissipated as a result of the high permeéability of the overburden soil, and the excavated material and
drained shear strengths control the design.

3.2 Selection of Critical Cross Sections

As shown on the proposed grading plan in Figure 1, three cross sections were selected for the stability
analysis. The descriptions of the cross sections are provided below.

3.21 Section1

Section 1 is located along the southern slope of the EMA and includes a section of the soil embankment
that may be used to store precast concrete tunnel segments. Two different conditions were analyzed at the
location of Section 1. The first of these contains the soil embankment, stormwater detention ponds, and
the existing ground. This condition exists during the construction of the Bypﬁss Tunnel. This section is
identified as “Section 1 — Construction” and presented in Figure 3. The height of the soil embankment
from the toe to the crest is 27 feet and set at a 2H:1V slope. The embankment slope has a 15-foot-wide
bench every 20 feet of vertical rise. This section was analyzed because of the height of the soil
embankment, the thickness of underlying overburden, and the length of exposed slope and existing
ground that is sloping away from the embankment.

The second condition is taken after the excavated rock has been placed against the soil embankment slope
and stormwater detention ponds. The section is identified as “Section | — Final” and presented in Figure
4. This section was chosen because the height of the soil embankment is greatest in combination with the
EMA. The EMA slope from the toe to the crest is 38 feet high and is set at a 2H:1V slope. The slope has a
15-foot-wide bench every 20 feet of vertical rise.

3.2.2 Section 2

Section 2 is located on the southeast slope of the proposed EMA. The height of the slope from the toe to
the crest is 85 feet and set at a 2H:1V slope. The slope has a ]5-foot-wide bench every 20 feet of vertical
rise. Figure 5 presents the section modeled in SLIDE. This cross se_ction was chosen because the EMA
slope is at its greatest height and the slope of the existing ground sloping is away from the EMA.

3.2.3 Section 3

Section 3 is located on the northeast slope of the proposed EMA. The height of the slope from the toe to
the crest is 72 feet and set at a 2H:1V slope. The slope has a 15-foot-wide bench every 20 feet of vertical
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rise. Figure 6 presents the section modeled in SLIDE. This cross section was chosen because of the
combination of the EMA slope height, the slope of the existing ground, and the depth of overburden
material underlying the EMA in this area.
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4 Results and Conclusions

41 Results

Slope stability analyses were performed for the cross sections shown in Figiire 1. The results of the
analyses arc reported as the factor of safety against failure along the likely critical surface. Table 2
provides a summary of the factors of safety that were obtained from the analyses. Slide output files for
Sections | through 3 are available in Appendix B.

The following can be concluded from the analyses:

* Based on the analysis of Section 1 — Construction, the computed static factor of safety (FS) is
2.24, which is greater than the minimum value of 1.5 recommended by the U.S. Army Corps of
Engineers (USACE, 2003). The addition of a surcharge load at the top of the slope had no effect
on the stability of the slope. The likely critical surface was observed to occur through the
excavated soil and the overburden foundation material. The computed seismic FS is 1.88, which
is greater than the recommended minimum value of 1.1.

* Based on the analysis of Section 1 — Final, the computed static FS is 2.02, which is greater than
the minimum value of 1.5 recommended by the USACE. The addition of a surcharge load at the
top of the slope had no effect on the stability of the slope. The likely critical surface was observed
to occur through the excavated rock and the overburden foundation material. The computed
seismic FS is 1.69, which is greater than the recommended minimum value of 1.1.

¢ Based on the analysis of Section 2, the computed static FS is 1.64, which is greater than the
minimum value of 1.5 recommended by the USACE. The likely critical surface was observed to
occur through the excavated rock fill and not through the foundational material. The program did
find a very shallow potential critical surface (less than a 6-inch depth of critical surface), which
was at an FS of 1.63. This critical surface was filtered out because of the very shallow failure the
surface. The addition of a surcharge load at the top of the stope had no effect on the stability of
the slope. The presence of a thick overburden material below the EMA had little effect on the
stability of the slope. The computed seismic FS is 1.45, which is greater than the recommended
minimum value of 1.1.

¢ Based on the analysis of Section 3, the computed static FS is 1.51, which is greater than the
minimum‘ value of 1.5 recommended by the USACE. The likely critical s'hrface was observed to
oceur through the excavated rock fill and not through the foundational material. The program did
find a very shallow potential critical surface (less than a 6-inch depth of critical surface), which
was at an FS of 1.42. This critical surface was filtered out because of the very shallow critical
surface. The addition of a surcharge load at the top of the slope had no effect on the stability of
the slope. The presence of a thick overburden material below the EMA had little effect on the
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stability of the slope. The computed seismic FS is 1.26, which is greater than the recommended
minimum value of 1.1. ' |

| . i
4.2 Conclusions

The three sections were analyzed to determine the factor of safJety for the assumed loading conditions.
The analyses showed that with the assumed loadings, groundu)later at the surface or as controlled by the
slope drainage, and either static or pseudostatic conditions, the slopes have the recommended factor of
safety per USACE (2013) and NYSDOT (2014). The analyses did show certain sections where the factor
of safety was below the recommended level. However, these failures were generally 6 inches or less in
depth and only in the EMA. Additionally, the Select Fill and Topsoil were not considered in these
analyses. Therefore, these results were filtered out.
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_ Table 1 Summary of Matertal Propertles for Slope Stablllty Ana!yses .

Materlal Dramed Shear Strength' - -."Refcrence '
i _ | pef (p(deg) c(psi) R
Excavated S01l 130 | 145 |' 35 200 Duncan et al., 1989
Excavated Rock 135 § 135 40 0 SME Mining Reference Handbook
Overburden 130 | 145 35 200 Duncan et al., 1989
Bedrock 175 | 175 44 41,904 JA RocLab Results

. Table 2. Summary of Slope Stability Analyms ResuIts I

.“'.":'Siectit_iij:‘_ o - o

lsr_hib- HES

| No Surcharge

‘Surcharge

JA Underground: P.C.

T ‘No Surcharge | Sucharge
Section 1 - Final 2.02 2.01 1.69 1.69
Section 1 - Construction 2.24 2.24 1.88 1.88
Section 2 1.64 1.64 1.44 145
Section 3 1.51 - 1.26 -
-19-
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Figure 2. Cross Section and Drainage Details for Fill Slopes
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Figure 3. Section 1 — Construction

R e i S ———
Figure 4. Section 1 - Final
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4 | Various Unit-Weight Relationships

In Sections 3.2 and 3.3, we derived the fund amental relationships for the moist unit
weight, dry unit weight, and saturated unit weight of soil. Several other forms of re-
lationships that can be obtained for vy, Ya, and ¥y, are given in Table 3.1. Some typical
values of void ratio, moisture content in a saturated condition, and dry unit weight

for soils in a natural state are given in Table 3.2. i
‘ ‘%Hiz |
Table 3.1 Various Forms of Relationships for ¥, ya and ¥sa Bl )
Moist unit weight (v} Dry unit weight (yq) . F_S_a_turated unit weight {ye i S
i Given Relationship Given Relationship - Given Relationship ;
T (1 +0)Gw ¥ , (G, * e)ve
i . w,0ye o 1+e TW 1+w 038 1+e
i SGe (&iéi)_yi Gye Givw ’.j,n .[(1 - )G, + ”':!?-.fq
1+e T+e iy -F,A_,(_ﬁl_iwm )G \ AR
(1 + )Gy G,,n Gyl — 1) # i 1 + WG Yu | 18
W, G:l S S . T I % e : _"-:
wG; GeYw s e 1wy ‘
1shic— G,w,S 7 =% €, Went — = B
lids (Wy) 5 i i (E”ﬁs_) W /\ 1+e e
w, G, 1t G:'Yw(l - ”)(1 + ’tU) (1 + wsat) t 3
5,G,n Gl —n)+nSv, 5 v _eSyy e it " W, ¥ |
(3.24) PR (T+ew ; ( e ) [ A
3 Y € Yd 3 Yw B ey
‘ €Y ' + 18 4
(325) ) Ysats € Vs — 'i'f— Lte fiid
- B Va1l Ya + MY 1| P
Vsaw H Ysat — HYw 1 1| 8
i (Vsm - 'Yw)G; T S 1= E)Yd Y 1 .‘
¥ : Y Gs TG o1y ! |
(326) | G- 1) Yowa Yol ¥ W)
} Tahle 3.2 Void Ratio, Moisture Content, and Dry Unit Weight i }
X for Some Typical Soils in a Natural State : i
(3-27) L Natural moisture : i‘ ;
i contentina foiay i
; ; ‘ Vold saturated Dty intevilghti g il
rding to this ; Type of soil ratio, e state (%) b it kN/m?® EiLE:
Loose uniform sand 038 30 92 14.5 Bt
Dense uniform sand 0.45 16 115 18 ¢ ﬁl |
(3.28) ) Loose angular-grained ) : 14&
" silty sand 0.65 25 ~ 102 16 - - il
Dense angulat-grained ~ ! !'B i
silty sand 0.4 15 ~ 121 19 LU
SHiff clay 0.6 A 108 17 il

Soft clay 09-14 . 13-93 11.5-14.5
Loess 25 86 13.5

Soft organic clay 38-51 6-8
Glacial till ! 10 134 21




Table.l. Strength Parameters for Soils of Various Types and
Degrees of Compaction

l Unified RC T4 | o Ad c
Classi~ Stand.
fication AHTO Kips/ft3 deg deg Kips/ft2
GW, GP 105 0.150 42 9 0
SW, SP 100 0.145 39 7 0]
95 0.140 36 5 0
90 0.135 33 3 0
SM 100 0.135 36 8 0
95 0.130 34 6 0
90 0.125 32 4 0
85 0.120 30 2 0
SM-sC 100 0.135 33 0 0.5
95 0.130 33 0 0.4
90 0.125 33 0 0.3
85 0.120 33 0 0.2
cL ' 100 0.135 30 0 0.4
95 0.130 30 0 0.3
90 0.125 30 0 0.2
85 0.120 30 0 0.1

Values in this table are conservative in the sense that they are
typical of the lower values of strength and the higher values of
unit weight for each type of soil (after Duncan, et al., 1980).
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Table 1. Strength Parameters for Soils of Various Types and
Degrees of Compaction

| |

} |

S E E R R E EEB]

Unified RC T ¢ od C
Classi- Stand.,
fication AHTO Kips/ft3 deg deg | Kips/ft?
GW, GP 105 0.150 42 9 0
SW, SP 100 0.145 39 7 0
95 0.140 36 5 0
90 0.135 33 3 0
SM 100 0.135 36 8 0
95 0.130 34 6 0
90 0.125 32 4 0
85 0.120 30 2 0
SM-SC 100 0.135 33 0 0.5
95 0,130 33 0 0.4
90 0.125 33 0 0.3
85 0.120 33 0 0.2
cL" 100 0.135 30 0 0.4
85 0.130 30 0 0.3
90 0.125 30 0 0.2
85 0.120 30 0 0.1

Values in this table are conservative in the sense that they are
typical of the lower values of strength and the higher values of
unit weight for each type of soil (after Duncan, et al., 1980),
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Appendix B1. Section 1 — Construction
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