Chapter 9. Proposed Catskill Aqueduct Repair and Rehabilitation

This chapter of the Draft Environmental Impact Statement (DEIS) evaluates the proposed
Catskill Aqueduct Repair and Rehabilitation (repair and rehabilitation) that would occur as part
of Upstate Water Supply Resiliency. It provides background on the purpose and need for the
repair and rehabilitation, describes the proposed activities and schedule for the repair and
rehabilitation, and presents the environmental impact assessments for applicable impact
categories.

91 PURPOSE AND NEED

DEP is proposing the repair and rehabilitation of the Catskill Aqueduct to provide water supply
augmentation in support of the Rondout-West Branch Tunnel (RWBT) temporary shutdown and
to extend the Catskill Aqueduct’s useful life for many years to come (see Figure 9.1-1).

Over the years, the historical capacity of the Catskill Aqueduct has been reduced. The reduction
in the capacity of the Catskill Aqueduct has occurred partly as a result of the accumulation of
biofilm (a naturally occurring layer of microorganisms within a self-produced polymer) along the
aqueduct’s interior surface. Though relatively thin, the rough surface of this biofilm layer has
contributed to slowing the flow of water from a historical capacity of 660 million gallons per
day (mgd) to the current maximum capacity of 590 mgd. The repair and rehabilitation seeks to
restore the aqueduct’s capacity closer to its historical maximum by removing this layer of
biofilm. New air vent structures would also be installed at key points along the aqueduct to
improve water flow. By removing the layer of biofilm and adding air vents to enhance the flow
of water through the aqueduct, repair and rehabilitation would provide additional capacity to
convey water (i.e., water supply augmentation) to facilitate the RWBT temporary shutdown.

Both to potentially reduce the amount of biofilm prior to conducting biofilm removal and to limit
regrowth (for the duration of the RWBT temporary shutdown), the addition of chlorine-based
chemicals to the aqueduct is required.! Therefore, a chlorination facility is proposed for
construction at the aqueduct headworks at Ashokan Screen Chamber in the Town of Olive,
Ulster County, New York, and a dechlorination facility is proposed prior to discharge into the
Kensico Reservoir at DEP’s Pleasantville Alum Plant in the Village of Pleasantville, Westchester
County, New York.

Two chlorine-based chemicals (i.e., chlorine dioxide and sodium hypochlorite) would be used to prevent regrowth
of biofilm on the aqueduct interior. To ensure that water within the distribution system is in compliance with safe
drinking water standards as regulated by the New York State Department of Health, the chemical added, and its
corresponding dose, would vary depending on seasonal operating conditions. These doses would be selected to
achieve the goals of the project, while limiting the potential for effects to the City’s water supply (i.e., Kensico
Reservoir) and to the Outside Community Connections that rely on the Catskill Aqueduct as a primary or
secondary drinking water supply. No more than one chemical would be used at a time.
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Project Description

In addition to improved flow of water through the aqueduct, the repair and rehabilitation would
provide long-term benefits to the water supply system through a full inspection of the aqueduct,
repair of leaks, repair of valves and other mechanical equipment, and rehabilitation of existing
aqueduct segments through structural repairs.

9.2 PROJECT DESCRIPTION
The following sections provide a detailed description of the repair and rehabilitation.
9.2.1 BACKGROUND

The Catskill Aqueduct, constructed between 1910 and 1927, extends approximately 86 miles
from Ashokan Reservoir in Ulster County, New York, to Hillview Reservoir in Westchester
County, New York. The Catskill System provides up to 40 percent of the City’s total water
supply. The portion referred to as the upper Catskill Aqueduct consists of the first 74 miles,
beginning at Ashokan Reservoir in Ulster County, New York, and ending at Kensico Reservoir
in Westchester County, New York (see Figure 9.1-1). This section of the aqueduct also serves a
number of upstate communities along its route. The section connecting Kensico Reservoir to
Hillview Reservoir, referred to as the lower Catskill Aqueduct, extends approximately 12 miles
along the eastern side of the Hudson River.

In addition to the Catskill water supply system, the Delaware water supply system is a source of
water for the City and surrounding upstate communities, providing up to 50 percent of the City’s
water supply. Water from the Delaware System is transported by the Delaware Aqueduct, one of
the City’s most critical pieces of water supply infrastructure. The Delaware Aqueduct is
composed of several segments, the longest of which is the RWBT. The RWBT connects Rondout
Reservoir in Ulster County, New York, to West Branch Reservoir in Putnam County, New York.
The RWBT is currently leaking up to 35 mgd, primarily in the area known as Roseton, in the
Town of Newburgh. A second leaking section is located near the Town of Wawarsing.

To address the leaks in the RWBT, an iterative planning process involving complex modeling
paired with considerations for both time and cost was undertaken to determine the optimal
method of repair (see Chapter 4, “Water for the Future Background and Planning”). As a result
of this planning process, DEP elected to construct a bypass tunnel and two associated shafts to
permanently circumvent the leaking section at the Roseton crossing, and to conduct internal
repairs to the section in the Town of Wawarsing. Once the bypass tunnel is connected to the
existing RWBT, the leaking section would be permanently removed from service and
decommissioned in place. The work undertaken to circumvent the leaking section in the Roseton
crossing area is referred to as the “RWBT Bypass” (see Figure 9.2-1).

Once the bypass tunnel and shafts are completed in 2022, the RWBT would be temporarily taken
offline and drained to allow connection of the bypass tunnel to the existing RWBT and to make
repairs in the Town of Wawarsing. DEP estimates that the maximum shutdown duration of the
RWBT would be approximately 8 months. During the RWBT temporary shutdown, water from
the Delaware System west of the Hudson River would be unavailable for water supply to the
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City and its customers. To bridge this supply gap, DEP is proposing to repair and rehabilitate the
Catskill Aqueduct to increase the amount of water the aqueduct can transport closer to its
historical maximum, and rely more heavily on the Catskill and Croton water supply systems.

As noted above, the Catskill Aqueduct’s historical capacity has been reduced over time as a
result of the accumulation of biofilm within the interior surface of the aqueduct. The presence of
biofilm within the aqueduct is not unusual. Biofilm forms when microorganisms and other
organic and inorganic materials adhere to surfaces in water-based environments. It grows
virtually everywhere in almost any environment where there is a combination of moisture,
nutrients, and a surface on which the film can accumulate. Biofilm deposits have formed on the
interior wall surface of the aqueduct as a result of naturally occurring constituents in the raw
aqueduct water, specifically iron and manganese. Though the biofilm layer is relatively thin
(approximately 0.0625-inch to 1-inch thick), the deposits increase friction between the water and
interior aqueduct surface, which reduces the amount of water that can flow through the aqueduct.

Biofilm removal and the remaining project components that would restore the aqueduct’s
capacity for the duration of the RWBT temporary shutdown and contribute to its longevity are
described below.

9.2.2 OVERVIEW OF PROPOSED ACTIVITIES

Biofilm removal from the interior surface of the upper Catskill Aqueduct is the primary activity
that would restore the aqueduct’s capacity to support the RWBT temporary shutdown. As part of
the repair and rehabilitation, biofilm would be removed along the unwatered upper Catskill
Aqueduct, except within deep pressure tunnels that have limited accessibility. In addition to
increasing the aqueduct’s capacity, biofilm removal along cut-and-cover, grade tunnels, and steel
pipe siphons would provide an opportunity for a full condition assessment to be completed
within these aqueduct segments near the end of construction. As biofilm is removed, it would be
collected. Wash water from the biofilm removal process, in addition to any residual water within
the aqueduct, would be treated at specific locations along the Catskill Aqueduct, typically at
boatholes located before the start of a pressure tunnel or steel pipe siphons (see Figure 9.2-2).
Wash water treatment activities would largely occur at the surface (see Section 9.2.6.5, “Biofilm
Removal and Condition Assessment”). In addition to biofilm removal, new air vent structures
would be installed at key points along the aqueduct to improve water flow.

The repair and rehabilitation would include addition of chlorine-based chemicals at the head of
the aqueduct that would potentially facilitate biofilm removal and inhibit its regrowth. These
chemicals would be introduced into the aqueduct via a new chlorination facility that would be
located within the existing Ashokan Screen Chamber on the southern end of Ashokan Reservoir
in the Town of Olive. A new dechlorination facility would be constructed at the existing
Pleasantville Alum Plant, located in the Village of Pleasantville, to remove sodium hypochlorite,
chlorine dioxide, and/or chlorine residuals (generally referred to chlorine residuals) prior to
discharge into Kensico Reservoir. Site improvements would be undertaken at both the Ashokan
Screen Chamber and Pleasantville Alum Plant to facilitate these chlorination and dechlorination
operations, as well as to maintain water quality in Kensico Reservoir due to the increased
reliance on the Catskill System during the RWBT temporary shutdown.
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In addition, several leaks would be repaired along the length of the aqueduct to ensure that no
chlorine residuals are introduced into the environment during testing and operation of the
chlorination facility. At locations where leak repairs are not feasible or prove unsuccessful, local
dechlorination systems would be installed to achieve the same goal.

Additional activities to support the aqueduct’s capacity enhancements and extended serviceable
life of the aqueduct would include (see Figure 9.2-3):

e Establishment of temporary staging areas for construction crews and access
improvements (rehabilitation or construction of access roads);

e Installation of boatholes (large points of entry) to facilitate biofilm removal and
condition assessments;

e Structural repairs, including rehabilitating the existing steel pipe siphon bridge
structures; replacement of valves, sluice gates, and other mechanical equipment used in
unwatering the aqueduct; and

e Removal of sediment within the Catskill Kensico Bypass, restoring its capacity for
emergency use.

The Catskill Aqueduct would be taken out of service and unwatered to accommodate many
components of the repair and rehabilitation. More specifically, three separate shutdown periods,
each lasting up to 10 weeks, spaced over 3 years, would allow for access to the interior of the
aqueduct to carry out the primary repair and rehabilitation activities. These shutdowns (referred
to as 10-week shutdowns) are currently scheduled for the fall of 2017, 2018, and 2019.

9.23 SCHEDULE

Repair and rehabilitation requires a phased approach to construction and operation that would
span several years. Since biofilm removal would be the key activity that would restore the
aqueduct’s capacity to support the RWBT temporary shutdown, much of the proposed work is
phased to support this activity. Overall, the repair and rehabilitation is anticipated to begin in
2017 and finish in 2023 in advance of the temporary shutdown (see Figure 9.2-4). However,
staging areas used to support the repair and rehabilitation construction activities would be
restored to baseline conditions in 2020, as the activities would be completed by that time.

As noted above, three shutdowns lasting up to 10 weeks each would be spaced over a period of
3 years from 2017 to 2019. These 10-week shutdowns are required to facilitate the repair and
rehabilitation, and would generally take place between October and December to coincide with
the lowest water demand period of the year. Depending on time constraints and other factors,
additional shutdowns may be planned. For example, an additional shutdown may be needed in
the spring of 2018 to ensure all of the necessary mechanical and structural repairs are completed.
If spring shutdowns are required, they would occur early in the season when demand is still low.
The 10-week shutdowns may be temporarily delayed at DEP’s discretion based on drought
conditions, extreme storm events, or other condition that DEP deems a potential threat to the
water supply system, or to DEP staff or contractor safety. The shutdowns would then proceed
once DEP has determined that there is minimal risk to the water supply system or worker safety.
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The 10-week shutdown length is governed by the water supply needs of the City and other
communities that rely on the Catskill Aqueduct for water supply. There are 15 water supply
connections that receive water supply from the upper Catskill Aqueduct to serve approximately
20 communities. The planned 10-week shutdowns would temporarily suspend supply to these
Outside Community Connections. The Catskill Aqueduct would not be taken out of service
unless the City water supply and upstate customers are able to sufficiently manage alternative
supplies. Where necessary, DEP would work with Outside Community Connections who
currently do not have sufficient back-up supply to develop alternate water supplies for use during
the shutdown periods (see Table 9.2-1).

Table 9.2-1: Outside Community Connections to the Catskill Aqueduct

Location Water Supply Connections
High Falls Water District*
Village of New Paltz*

Wallkill Correctional Facility

Town of New Windsor, Jackson Avenue Pump Station®
West-of-Hudson

World Mission Society (formerly Mount Saint Joseph Convent)
City of Newburgh®
Village of Cornwall-on-Hudson*

Town of New Windsor, Riley Road Water Treatment Plant’
Village of Cold Spring

Friars of the Atonement
Continental Village Water District*

East-of-Hudson Town of Cortlandt (emergency)

Northern Westchester Joint Water Works

Orchard Hill Water District (emergency)

Town of New Castle, Millwood Water Treatment Plant*

Note:

! These Outside Community Connections rely on the Catskill Aqueduct as their primary supply of
drinking water. All other communities use the Catskill Aqueduct as a back-up supply. Note that due to
recent water quality concerns, the City of Newburgh, which typically uses the Catskill Aqueduct as a
back-up water supply source will begin to use this water as a primary source for the foreseeable
future.

Construction of the chlorination facility at Ashokan Screen Chamber and the dechlorination
facility at Pleasantville Alum Plant, as well as additional supporting improvements on those
sites, would commence in early 2017. Later, during the RWBT temporary shutdown, alum
treatment of Catskill System water at the Pleasantville Alum Plant would likely be required at a
frequency higher than typical. Furthermore, higher than typical amounts of alum may be required
to treat any temporary increases in turbidity that could result from temporary chlorination in
advance of biofilm removal activities. Therefore, an additional separate, liquid alum system
would be installed at the Pleasantville Alum Plant to supplement the existing dry alum system
during turbidity events.
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9.2-8



Project Description

In 2017, site preparation to establish four primary staging areas and begin constructing access
road improvements would take place. In fall of that year, DEP would shut down the Catskill
Aqueduct for the first 10-week period to conduct leak repairs in advance of chlorinating the
aqueduct and Catskill Influent Chamber concrete inspection and repair. In the summer of 2018,
prior to the second 10-week shutdown, installation of local dechlorination systems would be
installed at sites where leak repair is not feasible, or was not successful. The majority of the
boathole construction activities (excluding the tie into the aqueduct) and structural repairs would
also be completed at this time. Any access roads and staging areas not established in 2017 and
access road improvements would also be constructed prior to the second 10-week shutdown.
Mechanical repairs would continue during the second 10-week shutdown in the fall of 2018, and
if warranted, during an additional 10-week shutdown in 2018 or 2019.

Construction of the chlorination facility at Ashokan Screen Chamber and the dechlorination
facility at Pleasantville Alum Plant is anticipated to be complete by mid-2019. Since the leaks
would be repaired and local dechlorination systems installed by this time, the chlorination and
dechlorination facilities’ start up and testing could commence. This testing would be conducted
over the course of several months in spring 2019 to ensure that the chlorination and
dechlorination facilities are operating effectively. Once deemed effective, operation of the
chlorination facility would begin in order to reduce the amount of biofilm that has to be removed
and collected. Therefore, chlorination and dechlorination would commence by mid-2019, in
advance of biofilm removal during the third 10-week shutdown.

Biofilm removal would then occur during the third and final 10-week shutdown in fall 2019.
During this shutdown, biofilm would be removed from the aqueduct interior, collected, and
disposed, and any wash water used in the removal process would be treated prior to disposal. A
detailed condition assessment would be performed, and any defects identified during the
assessment would be repaired as part of the project, if feasible.

After the biofilm removal in 2019, chlorination of the aqueduct would resume to maintain
restored aqueduct capacity until the bypass tunnel is connected to the RWBT in 2023. Once the
RWBT Bypass is connected and the water supply system returns to typical operations in 2023,
the chlorination and dechlorination facilities at Ashokan Screen Chamber and Pleasantville Alum
Plant, respectively, would no longer be required and, therefore, would no longer be operated.
Similarly, the local dechlorination systems would no longer be required. Therefore, in 2023, the
local dechlorination systems would be removed and the associated sites restored to baseline
conditions. Operation of the liquid alum system at Pleasantville Alum Plant would cease
following the RWBT temporary shutdown. DEP would continue to rely on operational turbidity
control measures and flexibility in the water supply system to control episodic turbidity
post-shutdown, but could add alum at the facility, as needed and with New York State
Department of Environmental Conservation (NYSDEC) and New York State Department of
Health (NYSDOH) approval, during water quality events.

During construction, work durations would vary based on the complexity and scale of the
activity. A substantial portion of the repair and rehabilitation work activities must be completed
when the aqueduct is unwatered, and there are restrictions on the timing and duration of the
10-week shutdowns. Where possible, work that does not require the aqueduct to be unwatered
would be conducted during normal work hours, from 7 AM to 5 PM, 5 days a week. This
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includes establishing site access and staging, the majority of boathole construction, and
installation of local dechlorination systems. All work hours would be coordinated with the local
municipalities. The chlorination facility at Ashokan Screen Chamber would be constructed from
7 AM to 3:30 PM, 5 days a week. The dechlorination facility at Pleasantville Alum Plant would
be constructed from 8 AM to 7 PM, 5 days a week. Extended work hours between 7 AM to

7 PM, 7 days a week would occur during the 10-week shutdowns, particularly to conduct
mechanical and structural repairs and biofilm removal. During some phases of construction, such
as work that requires extended periods of access to the interior of the aqueduct (i.e., internal leak
repair), efforts would require work hours extending to 24 hours per day for several weeks.

9.2.4 DESCRIPTION OF THE UPPER CATSKILL AQUEDUCT

This section describes the upper Catskill Aqueduct and its original components to contextualize
the setting and constraints of the repair and rehabilitation. These include tunnel segment types,
mechanical components, and existing access points to the aqueduct interior. The components of
the upper Catskill Aqueduct dictate the types of construction activities and methods proposed to
enhance the aqueduct’s capacity and operation. Figure 9.2-2 shows both plan and profile views
of the upper Catskill Aqueduct, and aligns the location of boatholes, siphons, etc. and associated
leaks along its length with the geographical location of this infrastructure.

There are multiple tunnel segment types that comprise the upper Catskill Aqueduct along its
approximately 74-mile alignment. This alignment ranges from an elevation of approximately
500 feet above sea level at its highest point at the Ashokan Screen Chamber to approximately
1,100 feet below sea level at its lowest point where it passes below the Hudson River. The
overlying topography (i.e., geologic features and elevation) along the aqueduct alignment
dictated the type and methods of tunnel construction to ensure that gravity flow is maintained
throughout the aqueduct. In particular, the majority of the aqueduct (approximately

59 non-contiguous miles) was constructed using cut-and-cover, grade tunnels, and steel pipe
siphons. The remaining approximately 15 miles are composed of pressure tunnels. The types of
tunnel segments are shown on Figure 9.2-5 and described in more detail below.

Cut-and-cover tunnel segments are horseshoe-shaped concrete arches that are approximately

17 feet high and 17.5 feet wide. These segments generally lie just a few feet below the ground
surface creating a berm-like area, matching the local topography, with crossings for streams and
other natural features.

Figure 9.2-6 is a historic photograph showing construction of the Peekskill Cut-and-Cover
Tunnel with steel forms erected and ready for casting the concrete arch. Within the cut-and-cover
tunnel segments, there is a gap or headspace between the water surface and the top of the tunnel
under most conditions to ensure the water is able to flow freely. In some locations where the
aqueduct crosses streams or drainage channels, culverts were installed as part of the original
contract with sluice gates for drainage. The sluice gates, when opened, allow the aqueduct to be
drained into adjacent streams or drainage channels. However, many of these sluice gates have
never been used to drain the aqueduct.
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Figure 9.2-5: Types of Tunnel Segments along the Upper Catskill Aqueduct it

WEFF: Upstate Water Supply Resiliency DEIS Catskill Aqueduct Repair and Rehabilitation
9.2-11



Project Description

Figure 9.2-6: Historic Photograph of the Peekskill Cut-and-Cover Tunnel, May 12, 1910 ittt o
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The second most common tunnel segment type along the upper Catskill Aqueduct are pressure
tunnels, which travel under rivers and valleys where mountains or large rivers prohibited the
construction of cut-and-cover tunnels. These segments constitute approximately 15 miles of the
upper Catskill Aqueduct. Pressure tunnels are located deep beneath the surface in rock in order to
sustain the heavy outward pressure from the water in the tunnel. These tunnels are circular,
concrete-lined, pressurized sections that flow full, with diameters of up to 14.5 feet. Vertical
shafts are located at each end of the pressure tunnels to connect to cut-and-cover or grade tunnel
segments.

Grade tunnel segments comprise approximately 12 miles of the upper Catskill Aqueduct and are
typically located through hills and mountains connecting two at-grade sections on either side of
the elevated ground expression. Similar to cut-and-cover segments, the grade tunnel segments
are unpressurized and horseshoe-shaped, but with steeper grades. Grade tunnels have smaller
cross-sections than cut-and-cover segments. Like cut-and-cover segments, they are up to 17 feet
high, with a narrower width of 13 feet.

Steel pipe siphons, which comprise approximately 5 miles of the upper Catskill Aqueduct, have
U-shaped profiles and are constructed using a similar method to cut-and-cover tunnel segments.
These tunnel segments convey water across low-lying areas and dip under or over (depending on
the topography) small valleys, railroads, or waterways, and are up to several thousand feet in
length. Steel pipe siphons are pressurized segments that flow full, forcing the water uphill and
downstream to the cut-and-cover segments. They consist of three cement and mortar-lined steel
pipes that run parallel to one another. Each of the steel pipes has a diameter ranging from 7 to
9.5 feet. Blow-offs, which consist of a pipe near the lowest portion of a siphon pipe, are intended
to provide drainage of the siphon pipes. However, historic inspection reports indicate that a
majority of these valves have not been used since their installation nearly a century ago and
operability is unknown.

Access into the aqueduct is provided via multiple components. These include access manholes,
boatholes, siphon chambers, screen chambers, influent/effluent chambers, and pressure tunnel
uptake and downtake chambers. Boatholes provide access and have large openings, typically 3 to
4 feet in width by 13 to 18 feet in length. These were historically used to lower boats into
cut-and-cover segments for maintenance purposes. These and other aqueduct appurtenances and
their associated tunnel types are shown in Table 9.2-2 below.

Table 9.2-2: Description of Catskill Aqueduct Appurtenances

Aqueduct Appurtenance Description

Flue-like structures that allow release of trapped air at pressure

Air Vents tunnels, siphon chambers, and cut-and-cover segments.
A large access opening in cut-and-cover tunnel segments to allow
Boatholes personnel and large equipment access to the interior of the

aqueduct. Larger than a manhole, and occurs less frequently along
the aqueduct, sizes vary.

Bridge structures that allow cut-and-cover and steel pipe siphons to
Bridge Structures cross streams. There are five bridge crossings, three along steel
pipe siphons, and two along cut-and-cover segments.
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Table 9.2-2: Description of Catskill Aqueduct Appurtenances

Aqueduct Appurtenance

Description

Catskill Influent Chamber

Located at the southern terminus of the Pleasantville Cut-and-Cover
Tunnel through which Catskill Aqueduct water discharges to Kensico
Reservoir. Allows direct access into the aqueduct.

Catskill Kensico Bypass

The Catskill Kensico Bypass extends approximately 13,800 feet
from the Catskill Influent Chamber to the Kensico Upper Influent
Chamber. In the past, it served to bypass water beneath Kensico
Reservoir when water quality requirements in the reservoir were not
met during certain conditions (e.g., turbidity events), or if it became
necessary to perform repairs on the numerous facilities that
comprise the reservoir’'s water supply infrastructure. An inspection of
this segment identified a buildup of sediment and debris along its
length.

Connection Chambers

Chambers connected to the aqueduct where aqueduct water is
provided to outside communities.

Culvert Drain Sluice Gates

Located where cut-and-cover tunnels pass over a drainage culvert,
and consist of a 10-inch-diameter rising stem sluice gate in the
Catskill Aqueduct. When open, the sluice gate allows aqueduct
water to drain from the aqueduct into underneath culverts and into
streams or drainage channels.

Downtake/Uptake Chambers

Located at the start and end of pressure tunnel segments and are
the connection points with adjacent aqueduct segments. Allow
personnel access directly into the shatft.

Gaging Chambers

Located at Ashokan, Peak, Wallkill, Breakneck, and Croton Gaging
Chambers. Measure water flow. Personnel access is not possible.

Manholes

Located in cut-and-cover and steel pipe siphon tunnels. Concrete
openings provide 3-foot by 3-foot square access directly into the
agueduct for personnel or venting.

Screen Chamber

Structure containing screens capable of capturing debris. One is
located at the start of the Esopus Cut-and-Cover Tunnel near
Ashokan Reservoir. Personnel access into the aqueduct is possible.

Siphon Drain Blow-offs and
Blow-off Valves

Located at low points in the steel pipe siphon segments to allow
water to drain siphon pipes into nearby streams. Each blow-off valve
is located in a blow-off chamber and allows water to flow through the
blow-off pipes and is intended to provide drainage of the siphon
pipes through siphon drain blow-offs. Access into the aqueduct is
neither required nor possible. Blow-off chambers are concrete
structures that extend from the below-ground steel pipe siphons to
the overlying ground surface. Personnel access the blow-off
chambers and their enclosed blow-off valve by entering a manhole
at the ground surface.

Steel Pipe Siphon Chambers

Chambers located at connection points adjoining cut-and-cover and
steel pipe siphons. Direct access into the aqueduct is possible.

Venturi Meter Chambers

Chambers located downstream of Ashokan, Pleasantville, and
Kensico Screen Chambers. Measure the flow of the water drawn
from the reservoirs. Personnel access is not possible.
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9.25 OPERATION OF THE UPPER CATSKILL AQUEDUCT

The aqueduct is routinely unwatered for short periods of time (typically a few days) to perform
inspections on the aqueduct and appurtenances described above. During these periods, the
majority of the aqueduct is unwatered by cutting off the flow of water into the aqueduct from
Ashokan Reservoir, and allowing the water to drain by gravity, downstream toward Kensico
Reservoir. While aqueduct segments upstream of Croton Lake Pressure Tunnel can be fully
unwatered in this way, water remains in some tunnel segments during these routine unwatering
events. These segments include low points along the aqueduct (such as pressure tunnels and
siphon pipes), and aqueduct segments that are closer to Kensico Reservoir, where the higher
reservoir elevation prevents the aqueduct from draining completely. Water in these segments is
typically left in place.

In addition, water can remain in portions of the aqueduct to provide adequate water for Outside
Community Connections from the aqueduct as a primary or back-up water supply

(see Table 9.2-1). During shutdowns of the Catskill Aqueduct, DEP uses stop shutters, which are
temporary barriers that allow water to back up behind them, to store water within aqueduct
segments where taps are located. As a result, temporary shutdowns of approximately a few days
can take place without compromising the ability to provide water to these communities.

Work along the aqueduct can also, at times, require access to tunnel segments that have been
unwatered. As previously described, steel pipe siphons drop below the normal grade of the
aqueduct, trapping water when the system is unwatered by gravity. Each of the steel pipe siphons
is outfitted with blow-off valves, which are intended to drain this trapped water. However, the
operability of these valves is unknown. To unwater these segments under existing operations,
siphon pipes can be unwatered while the aqueduct is in service by isolating one of the three pipes
using existing sluice gates and shutters, or by erecting temporary dams within the aqueduct.
Water can then be pumped from that pipe to a downstream segment of the aqueduct or to a
nearby stream.

If not isolated from Kensico Reservoir, water remains in the aqueduct sections downstream of
Croton Lake Pressure Tunnel (including the Harlem Railroad Steel Pipe Siphon), during an
unwatering event because the bottom of the siphon in this portion is below the level of the
reservoir. They are only unwatered by installing stop shutters at the Catskill Influent Chamber to
prevent the backflow of Kensico Reservoir water, and either draining at a sluice gate or pumping
water from the segment. Figure 9.2-3 shows the Croton Lake Uptake boathole, which is the
approximate location of the downstream section of the pressure tunnel.

The 10-week shutdowns would influence the operation of Ashokan Reservoir by reducing flows
out of the reservoir and provision of water to the Outside Community Connections. Ashokan
Reservoir operations are regulated by the Interim Ashokan Release Protocol. DEP would continue
to conform to the requirements of the Interim Ashokan Release Protocol (or its successor) during
the 10-week shutdowns. As indicated, DEP would work with Outside Community Connections
who currently do not have sufficient back-up supply to develop alternate water supplies for use
during the 10-week shutdowns.
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9.2.6 PROPOSED REPAIR AND REHABILITATION ACTIVITIES

This section describes the components of the proposed repair and rehabilitation that would
restore the capacity of the upper Catskill Aqueduct closer to its historical maximum for the
duration of the RWBT temporary shutdown. These activities would include air vent installation,
biofilm removal, and construction and operation of a chlorination facility at Ashokan Screen
Chamber and a dechlorination facility at Pleasantville Alum Plant. Also described are the
additional activities proposed to support the aqueduct capacity enhancements, such as site access
improvements and staging areas, mechanical and structural repairs, and condition assessments.
These activities are generally discussed in chronological order according to the anticipated
construction sequence.

9.26.1 Site Access Improvements and Staging Areas

The repair and rehabilitation activities would be performed in segments along the approximately
74 miles of the upper Catskill Aqueduct. Due to the geographic span and number of proposed
work activities, multiple staging areas would be established at several locations to allow work
crews to streamline execution of work activities while reducing temporary environmental effects
(i.e., construction traffic) to local communities. To this end, four larger, primary staging areas
would serve as the main headquarters for overseeing construction activities. While in use,
management of these primary staging areas would typically take place during normal business
hours, and may be adjusted to 24 hours per day during the shutdowns. These primary staging
areas, each proposed to be established on DEP property, would include: Ashokan Screen
Chamber, Catskill/Delaware Interconnection at Shaft 4 (Shaft 4 Interconnection), Croton Lake
Downtake Chamber, and the Catskill Influent Chamber (see Figure 9.2-7). These primary
staging areas would offer large cleared areas for staging and parking and would be located near
main roads, while also being in the vicinity of other work sites. Given the volume of workers
needed during the shutdown periods, multiple secondary staging areas would be established.
These would often be co-located at the work sites, to reduce the distance workers travel to and
from the sites each workday, to distribute construction vehicle traffic, and to serve as equipment
storage and laydown areas to support the work site(s).

Workers would gather at these secondary staging areas at the beginning of each workday. After
driving to the staging areas and parking their vehicles, they would carpool and proceed a
relatively short distance to the specific work sites associated with each of these smaller staging
areas. Similar to the primary staging areas, secondary staging areas would be used throughout the
duration of the repair and rehabilitation work activities. However, the level of activity at each
secondary staging area would vary, depending on the point in the construction schedule and the
number of concurrent work activities at that time. Some of these staging areas would require
minor disturbance, such as grading and tree clearing. However, tree removal would be kept to the
minimum necessary, and trees would be replanted where possible.

As described in the study area project descriptions (see Sections 9.4, “Town of Olive,” through
9.17, “Village of Pleasantville”), several smaller on-site staging areas would be located in the
immediate vicinity of many of the work sites to support activities at those sites. Workers would
access these staging areas via local roads, access roads, and by driving along the top of the
aqueduct.
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Some of the access roads would require improvements to safely accommodate construction
vehicles. To accomplish this, some of these roads would need to be widened in key areas to
create truck turnarounds and pull-offs. This would require minor fill and some tree removal, in
addition to temporary or permanent improvements to existing bridges and stream crossings. In
certain locations, new access roads would be built.

These temporary improvements would include reinforcing an existing culvert or bridge with steel
plates and installation of handrails and other safety features to allow for safe vehicular and
worker access. Permanent improvements would include replacing culverts and repairing existing
bridges, including stabilizing and refurbishing piers, enlarging bridge decks, and providing
streambank restoration where necessary. Sediment and erosion control measures (such as check
dams, silt fences, haybale lines) would be installed, as appropriate, to prevent disturbed soils
from migrating to the surrounding areas during staging area and access road construction and
use. Any floodplain fill would be kept to a minimum and would not interfere with floodflow
passage or floodflow storage. Stream crossings would be designed to preclude any streambed or
bank damage, and areas associated with temporary stream crossings would be returned to
baseline elevations. Site-specific access road improvements and sediment and erosion control
measures are described in the individual study area descriptions.

With a few exceptions, access road improvements and primary staging areas would be completed
prior to the second 10-week shutdown. Any site preparation activities not completed during that
time would take place prior to the second shutdown.

9.2.6.2 Chlorination and Dechlorination

As mentioned above, biofilm removal is the primary activity that would allow for additional
capacity in the Catskill Aqueduct during the RWBT temporary shutdown. Therefore, to reduce
the amount of biofilm to be removed, and to maintain the aqueduct’s restored capacity following
biofilm removal and for the duration of the temporary shutdown, chlorine-based chemicals
would be added to the aqueduct via a proposed chlorination facility located at Ashokan Screen
Chamber and removed via a proposed dechlorination facility located at Pleasantville Alum Plant
(see Figure 9.2-8 and Figure 9.2-9, respectively). As discussed above in Section 9.2.3,
“Schedule,” construction of both facilities would commence in early 2017, and the facilities are
anticipated to be completed and in operation by mid-2019 in advance of biofilm removal.

Chemical oxidants and disinfectants such as sodium hypochlorite or chlorine dioxide are
commonly used to control biofilm and prevent bacteria growth in water systems. The excess
amount remaining after oxidation and disinfection is referred to as a residual.

While both chemicals can be used to control biofilm, during some hydrologic conditions

(e.g., late summer when average water temperature is higher), sodium hypochlorite forms a
greater amount of disinfection by-products (DBPs) than chlorine dioxide. DBPs are undesirable
compounds that form when oxidants react with other naturally occurring materials in the water.
Accordingly, chlorine dioxide would be used under such conditions as an alternative to sodium
hypochlorite to limit DBP formation.
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Figure 9.2-8: Chlorination Facility at the Ashokan Screen Chamber o
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Figure 9.2-9: Dechlorination Facility at the Pleasantville Alum Plant i
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Sodium hypochlorite or chlorine dioxide would be introduced into the aqueduct via the new
chlorination facility located in the existing Ashokan Screen Chamber. The chemical feed system
within the chlorination facility has been carefully designed by DEP to dose sodium hypochlorite
or chlorine dioxide, respectively, under two operating conditions:

(1) Potentially reducing the extent of the biofilm in advance of biofilm removal — this
would correspond to maximum doses of 1.25 mg/L for sodium hypochlorite or
0.8 mg/L for chlorine dioxide.

(2) Maintaining the increased Catskill Aqueduct capacity after biofilm removal to limit
regrowth — this would require a lower dose, ranging from approximately 0.25 mg/L to
0.5 mg/L for sodium hypochlorite or chlorine dioxide.

These doses would achieve the goals of the project while limiting the potential for effects to: the
City’s water supply (i.e., Kensico Reservoir); Outside Community Connections that rely on the
Catskill Aqueduct as a primary or secondary drinking water supply; and private drinking water
supply wells. In addition, DEP would work with all water suppliers who receive water from the
Catskill System (Outside Community Connections) to implement measures aimed at monitoring
and minimizing any potential changes to water supply characteristics as a result of temporary
chlorination. These measures may include operational changes by Outside Community
Connections to reduce water age? or oxidant use; monitoring of pH, chlorine dioxide, and
disinfectant by-products; and addition of a corrosion inhibitor, as applicable (see Section 9.18.2.5,
“Public Health™). Furthermore, the temporary chlorination could potentially affect groundwater
at two leak locations along the Catskill Aqueduct. DEP is committed to working with well
owners to implement an Action Plan for potentially affected private drinking water supply wells,
if required (see Section 9.19, “Commitments”).

Additional improvements to support temporary chlorination operations at the Ashokan Screen
Chamber would include installation of a new unloading station, site improvements to
accommodate chemical delivery trucks, electrical upgrades, and improved stormwater
management systems.

Just as adding an oxidant to the aqueduct is key to restoring the aqueduct’s capacity during the
RWBT temporary shutdown, its removal is critical to ensuring that all water that enters Kensico
Reservoir meets water quality standards. Therefore, sodium bisulfite would be added at a new
dechlorination facility at Pleasantville Alum Plant to remove chlorine residual prior to discharge
into Kensico Reservoir. Sodium bisulfite is highly effective and is commonly used for the
removal of chlorine residual in water. The sodium bisulfite system and chemical storage tanks
would be housed in a new building located directly north of the existing Pleasantville Alum Plant
building (see Figure 9.2-9).

In addition to installation of the dechlorination facility at this location, the repair and
rehabilitation would include construction of chemical system upgrades within Pleasantville Alum

2 Water age is the term used to describe the amount of time water has been in contact with an oxidant, in this case
sodium hypochlorite or chlorine dioxide.
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Plant. Currently, the Plant houses an existing dry alum system, which is used to treat the Catskill
Agueduct flows during episodic turbidity events. Episodic turbidity events in the Catskill System
are addressed by a combination of reducing flows from Ashokan Reservoir and treating the
turbid water with dry alum at Pleasantville Alum Plant. Because of the need to rely more heavily
on the Catskill System during the RWBT temporary shutdown, DEP would likely be precluded
from reducing flows from Ashokan Reservoir in response to such events. As a result, alum
treatment of Catskill System water at Pleasantville Alum Plant would likely be required at a
frequency higher than typical during the temporary shutdown. Therefore, an additional separate,
liquid alum system would be installed at Pleasantville Alum Plant to supplement the existing dry
alum system during turbidity events.

Under typical conditions, if turbidity cannot be managed by operational actions, DEP can add
alum to treat Catskill water before it enters Kensico Reservoir under approval from NYSDEC
and NYSDOH. Alum may be required to treat any temporary increases in turbidity that may
occur as a result of reactivating the aqueduct following shutdowns, during construction and as
part of temporary chlorination, which could slough off some biofilm prior to its physical
removal. While alum may be added as part of the repair and rehabilitation, the potential for more
frequent alum treatment during the RWBT temporary shutdown is analyzed as part of Chapter
10, “Water for the Future Shutdown System Operations.” This new system would likely result in
higher than typical deliveries of alum to manage the potential occurrence of turbidity in water
diverted from Ashokan Reservoir during the temporary shutdown.

Additional improvements associated with the new dechlorination facility at the Pleasantville
Alum Plant site would include electrical improvements, lighting, mechanical equipment, new
chemical unloading stations, an expanded internal roadway to accommodate the turning radius of
delivery trucks, and improved stormwater management systems.

Construction of these two facilities would begin in 2017. Testing and operations of the
chlorination and dechlorination systems would not begin until the necessary leak repairs and/or
local dechlorination systems are in place (described below in Section 9.2.6.3, “Leak Repair and
Local Dechlorination”). The new chlorination and dechlorination facilities would operate from
testing until project completion in 2023. In preparation for biofilm removal during the third
10-week shutdown, chlorination of the aqueduct would temporarily cease several days before the
start of the shutdown. This would ensure no chlorine residuals are in the aqueduct when it is
unwatered (i.e., to ensure aqueduct water would meet water quality standards for discharge to
surface water). A similar suspension in chlorination would occur prior to any subsequent
unwatering events from 2019 through 2023. DEP would continue to rely on operational turbidity
control measures, as needed with NYSDEC and NYSDOH approval, during water quality
events.

9.2.6.3 Leak Repair and Local Dechlorination

Leaks along the aqueduct would be repaired, or have local dechlorination systems installed prior
to testing and operation of the chlorination and dechlorination facilities to ensure that no chlorine
is introduced to the environment. Similarly, local dechlorination systems would be installed at
two connection chambers to dechlorinate water before it enters the City of Newburgh and the
Village of New Paltz water supply systems, respectively.
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Fourteen identified leaks are located along the upper Catskill Aqueduct in the form of cracks,
open joints, or valve leaks.® These leaks are generally small in magnitude (less than 250 gallons
per minute [gpm]), with the exception of one approximately 2,100 gpm leak (Leak 5). The leaks
travel to, and appear at the surface in several different manners depending on the type of
aqueduct segment that is leaking. At some leak locations, the aqueduct water flows from cracks,
joints, or other gaps in the aqueduct. For example, cut-and-cover segments of the aqueduct can
have “toe-of-slope” leaks, where aqueduct water flows through small cracks in the concrete wall
(or joints), and then seeps from a low point in the earthen berm adjacent to the aqueduct. Water
from these types of leaks is visible from several points along the aqueduct’s berm, where the
water generally forms pools in low-lying areas before flowing off site. Water from pressure
tunnel leaks travels from deeply buried pressure tunnels, and usually bubbles to the surface
before flowing away via shallow flowpaths. Finally, valve leaks (which tend to be larger in
magnitude than the other leak types) are located within the valve chambers of the aqueduct and
generally discharge to local streams or rivers through existing drainage pipes and outfalls.

Repairs are feasible at some leak locations (i.e., valve leaks and cut-and-cover segments), while
others require local dechlorination systems to be installed (i.e., pressure tunnel leaks). Similarly,
local dechlorination systems would be installed at locations where leak repair measures prove
unsuccessful. Limited concentrations of DBPs could potentially enter the surrounding
environment at these locations, although natural resources impacts are anticipated to include
minor and temporary effects on vegetation at discharge points (see Section 9.18, “Project-wide
Impact Analysis”). In addition, local dechlorination systems would be required to remove
chlorine from water after it discharges from two connection chambers that provide a source of
water supply to the City of Newburgh and the Village of New Paltz, respectively. DEP currently
provides water to these communities via connection chambers that discharge water into adjacent
surface waterbodies, which are part of the municipalities” water supply systems.

As discussed above in Section 9.2.3, “Schedule,” DEP would shut down the Catskill Aqueduct
for the first 10-week shutdown period in fall 2017 to complete leak repairs. Installation of local
dechlorination systems would then be completed in the summer of 2018 (prior to the second
10-week shutdown) at the two connection chambers and sites where leak repair is either not
feasible or not successful.

Leak Repair

For leaks that would be repaired, work would be conducted from within the aqueduct or within
an aqueduct shaft. Leak repairs would typically include applying grout to cracks or application of
a carbon fiber liner to the aqueduct’s inner wall. For larger leaks within pressure tunnel valves at
vertical shafts (Leaks 5 and 6), water would remain in the tunnel segment during shutdown.
Therefore, internal repairs would be performed by a diver from within the shaft.

As discussed above, leak repair requires unwatering of the aqueduct to access the aqueduct
interior. Once unwatered, access to the interior of the aqueduct to carry out the spot repairs
would be provided via existing manholes, boatholes, and, in the case of Leaks 5 and 6, pressure

® Should any additional leaks be identified along the Catskill Aqueduct, DEP will repair the leak or provide local
dechlorination.
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tunnel drainage chambers. Any segment of the aqueduct undergoing leak repair would have
localized biofilm removed first to ensure that the grout or liner is completely bonded to the inner
aqueduct surface, and that all cracks are identified and repaired. Leak repair requires sequential
activities that include inspection, followed by site preparation, repair, and a curing process for
grouting and fiber lining. Therefore, all internal repair construction activities would take place
24 hours per day; 7 days a week to ensure the repairs are completed within the first 10-week
shutdown. Once the repairs are made (assuming they are completely successful), the leaks to the
surrounding environment would immediately cease. However, DEP would monitor these
locations following leak repairs (over the course of several field visits) to verify that aqueduct
water ceases to enter the environment. This monitoring could take the form of visual
observations (i.e., evidence of dry flowpaths), flow monitoring, or if needed, water quality
sampling to determine if the chemical constituents of water resources surrounding the former
leak sites are similar to aqueduct water. If the monitoring program confirms the leaks are
repaired, no further action at these sites would be required. However, in the event leaks continue,
DEP would install local dechlorination systems, as needed, as described below.

L ocal Dechlorination Systems

In the event that a leak repair is not completely successful, a local dechlorination system would
be installed to remove the chlorine residual prior to addition of chlorine to the aqueduct.
Additionally, local dechlorination systems would be installed at locations where leak repairs are
not feasible, and at the connection chambers in the City of Newburgh and Village of New Paltz.
Finally, if potential flows from any new leaks are identified within this study area, local
dechlorination systems may need to be installed.

Due to the small scale of the leaks, all but one of the local dechlorination systems at the leak
locations would be passive systems that do not require electricity or piping. Depending on the type
of leak, the passive dechlorination system would consist of an in-line trench constructed within an
existing leak flowpath sized to treat the maximum anticipated flow (see Figure 9.2-10). The
system would be filled with gravel and granulated activated carbon filters. Alternatively, a
dechlorination mat containing tablets of sodium bisulfite would be used at one or more leaks
with particularly low flow, instead of activated carbon filters to achieve the same goal. The
dechlorinated water would discharge into the existing flowpath and eventually to a naturally
occurring receiving waterbody. The systems would be covered to prevent stormwater or debris
from entering, and if needed, minor grading at the leak would be undertaken to route stormwater
around the dechlorination system to prevent overflows and clogging.

A passive dechlorination system at Leak 5 (located at the Rondout Drainage Chamber) would not
be effective, as this leak has a much larger flow than the others. Instead, a sodium bisulfite
injection system similar to the proposed dechlorination facility at Pleasantville Alum Plant, but
on a smaller scale, would be used at this location. It is anticipated that the Rondout Drainage
Chamber would be retrofitted to house this local dechlorination system. This would require
installation of piping and pumps, upgrading existing electrical and heating systems, and
installation of storage and secondary containment.
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Local dechlorination systems are also proposed for the connections to the water supply systems
of the City of Newburgh and the Village of New Paltz. Modifications to these two community
taps would be necessary to dechlorinate aqueduct water as it exits the connection chambers. At
the New Paltz Connection Chamber, the local dechlorination system would be installed within
the pump house building that conveys water from the aqueduct to New Paltz Reservoir. The City
of Newburgh Connection Chamber is located in the Town of New Windsor, Orange County,
New York.

A dechlorination system would be connected to the aqueduct to remove chlorine residuals before
aqueduct water enters Silver Stream.

Site preparation activities would include installation of access roads or paths and staging areas,
plus excavation and grading for the placement of the dechlorination systems. Local
dechlorination systems would be constructed when the aqueduct is operational, as this work is
not dependent upon entry to the aqueduct interior. However, bypass pumping of the existing leak
flow around the work area may be required during construction of the systems to provide dry
conditions necessary for their construction.

During operation of the passive systems, each of the locations would be routinely visited to
conduct minimal maintenance, including inlet cleaning and replacement of the carbon filtration
media. These passive systems include a flat panel (e.g., baffle) down the center to direct flow
away from the area being maintained while continuing to provide treatment of leak flows.
Operation and maintenance activities for the local sodium bisulfite addition systems would
include monitoring of the chemical delivery systems and equipment maintenance. Any
vegetation observed during this routine maintenance as exhibiting symptoms of chlorine toxicity
(e.g., burned or scorched appearance) could be an indication of additional leaks. If testing reveals
chlorine residuals, local dechlorination systems would be installed at these additional sites.
Water quality monitoring required as part of applicable regulatory requirements or permits would
also be conducted, as necessary, during operation of the local dechlorination systems. Therefore,
access to the local dechlorination systems would be maintained while they are in operation until
the end of the RWBT temporary shutdown in 2023.

Following completion of the RWBT temporary shutdown, chlorination of the aqueduct would
cease. These local dechlorination systems would be removed and the associated sites would be
returned to baseline conditions.

9.2.6.4 Mechanical and Structural Repairs

A number of mechanical and structural repairs are proposed, both to support restoring capacity to
the aqueduct and to contribute to the longevity of the aqueduct and its associated systems. Air
vent installation is the main mechanical and structural repair that would support restoring its
capacity. Bridge repairs to address structural defects, boathole installation, siphon blow-off
replacement and improvements, culvert drain sluice gate improvements, and repairs at the Croton
Lake Downtake Chamber would each add to the useful life of the aqueduct, and would also
allow DEP to fully unwater the aqueduct in support of biofilm removal and condition
assessment. Coupled with these primary mechanical and structural repair activities, structural
repairs of the Catskill Influent Chamber would further facilitate biofilm removal and condition
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assessment by allowing the aqueduct to be fully unwatered downstream of New Croton
Reservoir.

In addition, each of these work activities would contribute to the longevity of the aqueduct’s
systems. Air vent installation would continue to increase air flow within the aqueduct, new
boathole installation would allow for expanded access into the aqueduct to conduct future
maintenance, and siphon drain blow-off repairs and culvert drain sluice gate replacement would
restore systems used in unwatering the aqueduct to facilitate future work. Similarly, the repair
and rehabilitation would include removing sediment from the Catskill Kensico Bypass Tunnel
and permanent closure of a damaged manhole in the same section to ensure long-term reliability
of the Catskill System, as well as to maintain the integrity of the system’s emergency back-up
infrastructure.

Mechanical and structural repairs would commence with repairs to the Catskill Influent Chamber
in fall 2017, followed by bridge repairs and siphon blow-off replacement and improvements in
summer 2018, prior to the second 10-week shutdown. The majority of boathole construction
activities (excluding the tie into the aqueduct) would also be completed during this time. Next,
during the second 10-week shutdown, the remainder of the mechanical repairs would be
completed including air vent installation, boathole tie-in, culvert drain sluice gate improvements,
and repairs at the Croton Lake Downtake Chamber. Finally, rehabilitation of the Catskill
Kensico Bypass would occur during the third 10-week shutdown (this activity is not required to
perform biofilm removal and condition assessment). As noted in Section 9.2.3, “Schedule,” an
additional shutdown may be required to ensure adequate time to perform all of the mechanical
repairs.

catskill Influent Chamber Concrete Repairs

The repair and rehabilitation activities interior to the aqueduct would require complete
unwatering to allow for dry conditions. However, without additional repairs, water would remain
in several tunnel segments downstream of the Croton Lake Uptake Chamber. As discussed in
Section 9.2.5, “Operation of the Upper Catskill Aqueduct,” this is because the bottom (invert) of
the aqueduct is below the elevation of Kensico Reservoir in this section. As a result, water from
the reservoir flows back into the aqueduct when it is taken out of service. To prevent this
backflow during the 10-week shutdowns (as well as future shutdowns), DEP is proposing to
conduct an inspection and concrete repairs at the Catskill Influent Chamber to facilitate
flashboard installation above the existing concrete weir (see Figure 9.2-11). Flashboards are
removable vertical boards that would be fabricated off site and installed into grooves in the weir
structure. The reservoir would potentially be drawn down approximately 2 feet lower than the
maximum operating surface water elevation of 355 feet to an elevation of 353 feet (North
American Vertical Datum of 1988). If feasible, the temporary drawdown to facilitate this work
would be within the range of normal operating conditions, and could last up to 1 month during
fall 2017. However, if this is determined not to be feasible, inspection and concrete repairs would
be performed by divers. Flashboards would then be fabricated during the off-season and would
be inserted by divers at the beginning of the third 10-week shutdown (and subsequent future
shutdowns), thereby preventing backflow into the aqueduct.
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Bridge Repairs

The Catskill Aqueduct crosses streams via bridge structures (see Figure 9.2-12). As part of the
repair and rehabilitation, internal and external repairs would be conducted to repair structural
defects on the Tongore, Poor Farm Arch, Foundry Brook and Indian Brook bridges to improve
their structural integrity and, in turn, extend their longevity. Bridge repair work would entail
visually identifying and sounding deteriorated concrete and patching with concrete mortar.

Structural elements such as rebar and steel beams would be inspected for damage. If found to be
badly corroded, replacement sections would be spliced in or sections would be reinforced.
Surface defects such as cracks, spalls, and gouges on the bridge abutments would be patched
with repair concrete.

The bridge structures are typically not suitable to support construction traffic, except for Poor
Farm Arch Bridge, as they were designed simply to protect the aqueduct (i.e., not to support
additional loads). Therefore, accessing the steel pipe siphon bridge structures during construction
may require multiple routes to reach both streambanks. Poor Farm Arch Bridge was originally
designed to provide local access via a timber road, although this road is no longer in use.

The exterior of the bridge structures can be accessed from the streams below, and, at some sites,
would require installation of temporary scaffolding and rigging, or the use of specially-equipped
trucks that would allow access to elevated portions of the bridge structures (e.g., snooper trucks).
Clearance to the underside of the bridge crossing from the streambed varies from about 18 feet at
Tongore, to 10 feet at Foundry Brook to 5 feet at Indian Brook. These external bridge repairs
would take place over a period of approximately 4 to 8 weeks per site.

Steel Pipe Siphon Blow-off Repairs

The repair and rehabilitation of steel pipe siphon blow-offs would generally include structural
repairs to 12 siphon drain blow-off (blow-off) chambers, replacement of manholes, access
ladders, and replacement of the 36 blow-off valves within those chambers and their associated
discharge pipes to adjacent streams. This work activity would restore the blow-offs’ intended use
(i.e., to facilitate steel pipe siphon unwatering), and in turn, would allow for complete
unwatering and access for biofilm removal. Furthermore, restoring the operability of these
components would facilitate steel pipe siphon unwatering for future maintenance. All work
associated with blow-off valve repair would be external to the steel pipe siphons. Therefore,
entrance into the siphon would not be required. However, the siphons would have to be
unwatered before replacement can occur. There are three siphon pipes at each location. Only one
of the three pipes would be unwatered at a time to allow the aqueduct to remain in service. Once
the siphon pipes are unwatered, the valve replacement can be completed. Concurrent with the
blow-off valve replacement, manhole covers and access ladders would be replaced to ensure
consistent access, and concrete defects in the chamber walls and floors that have occurred over
time as a result of exposure to weather conditions would be repaired, as needed. The existing
blow-off chambers, all of which are deteriorating due to age, would either be replaced or
reconstructed.
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There are two existing configurations of blow-off discharge pipes; under-stream and over-stream
(see Figure 9.2-13 and Figure 9.2-14, respectively). Under-stream configurations consist of
discharge pipes that daylight through concrete headwalls at the adjacent streambank. More
extensive repairs would be required with this configuration, since erosion from historical
unwatering has washed away discharge pipes and headwalls, damaged discharge pipes, damaged
blow-off chamber exterior walls, and caused substantial accumulation of sediment or other
materials within the pipes. In addition, streambank restoration and protection would be necessary
at some of these under-stream locations to restore the integrity of the streambank while blow-offs
are operated. In particular, this protection would ensure that higher velocities anticipated to occur
only upon initial opening of the valves during unwatering events would not result in scouring.
Over-stream configurations at the bridge crossing structures, where discharge pipes daylight
along streambanks, also have three blow-offs that are used for siphon unwatering. The blow-off
chambers are typically located several yards from the stream. During an unwatering event,
aqueduct water travels from the chamber through the discharge pipe located in the siphon
crossing bridge structure abutment (or retaining wall) and discharges into the stream below.

New, larger discharge pipes would be installed to replace the existing pipes. The larger size
would decrease the discharge velocity, reducing the potential for future erosion at these
locations. Because the discharge velocity would be relatively low for over-stream configurations,
and because the streambanks and beds are characterized by a rocky terrain, no streambank
improvements are proposed at these locations.

Some siphon drain blow-offs repair sites are located along streams that support trout and can be
designated as coldwater fisheries. In-water construction activities are generally prohibited from
October 1 to April 30 unless otherwise authorized. While DEP anticipates that the majority of
in-water construction activities would occur during the summer months and outside of the
October 1 to April 30 prohibition, construction activities may need to occur within the restricted
period. If this is required, DEP would implement additional measures to limit potential adverse
impacts to natural resources.

Blow-off repairs would take place over a period of approximately 3 weeks at each location,
followed by approximately 3 weeks for streambank restoration. The majority of this work would
occur prior to the second 10-week shutdown. Following these repairs, both over-stream and
under-stream siphon drain blow-offs would be operational during biofilm removal and future
operational activities.

Boathole Installation

Existing boatholes are typically located at transitions between two different tunnel segment types
(e.g., cut-and-cover tunnels to pressure tunnels) to provide direct access to the aqueduct interior.
The number of existing boatholes is currently inadequate to provide sufficient tunnel access for
repair and rehabilitation activities. Therefore, new boatholes would be installed at up to

19 locations to increase access to the interior of the aqueduct and allow for the use of larger
vehicles and equipment during biofilm removal. Furthermore, construction of the new boatholes
would facilitate future long-term maintenance of the Catskill Aqueduct by permanently
providing improved access to the aqueduct.
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Boathole construction would include excavation of approximately 45 cubic yards of soil from the
top of the aqueduct at each location, and construction of a cast-in-place concrete collar to support
the cover for each new boathole. Site preparation and collar installation work would occur for
approximately 3 weeks at each site while the aqueduct is in service. Then, during the second
10-week shutdown, installation of the boathole would be completed by removing a portion of the
crown of the aqueduct to allow direct access to the tunnel interior. A pre-cast cover would then
be placed over the boathole to seal the opening (see Figure 9.2-15). This work would occur for
approximately 2 weeks at each site.

Air Vent Installation

Free flowing air travelling through the aqueduct is required to prevent pressurization or vacuum
conditions, which contribute to reduced aqueduct capacity. For this purpose, air vents were
constructed at all steel pipe siphon chambers and at four pressure tunnel facilities on the upper
Catskill Aqueduct as part of the original design. However, because there are some locations
along the aqueduct for which air vents were designed but never constructed, or where existing air
vents are inadequate, additional vents are proposed. Therefore, installing new vents at these
seven key locations would, in conjunction with biofilm removal, facilitate restoration of the
aqueduct’s historical capacity.

The vents, which would be removable to allow for future entry into the aqueduct, consist of
double 90-degree “gooseneck” elbows constructed of standard 30-inch diameter steel pipes
(see Figure 9.2-16). The new vents would be pre-fabricated structures mounted on concrete
slabs that would either replace existing concrete slabs at uptake and downtake chambers or
existing metal plates at boatholes. All work would be conducted at existing DEP facilities
located on the top of the aqueduct. Vent installation at each of these sites would require some
minor excavation to ensure the concrete base is properly secured and is anticipated to be
conducted over approximately 15 days.

Culvert Drain Sluice Gate Replacement

Replacing culvert drains in-kind at certain locations would restore these systems’ intended use
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