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B. Scope of Work

The following tasks were performed to complete the feasibility evaluation of eliminating the Jefferson Park 
and Farmwalk Pump Stations and extending the 8-inch gravity sewers:

1. Existing Drawings – Review of existing drawings and background data for the Jefferson Park and
Farmwalk Pump Stations.

2. Site Assessment - Field review of existing site conditions for the proposed Jefferson Park sewer
extension.

3. Field Data Collection - Obtain manhole invert elevations for two existing manholes located on
Campbell Court and Juniper Drive along the proposed Jefferson Park sewer extension.

4. Basis of Design - Establish a basis of design for collection system components, including:

a. Type of sewer construction and proposed materials.

b. Conceptual pipe routing plan (plan view).

5. Technical Memorandum - Preparation of a Technical Memorandum summarizing the evaluation
results and design criteria.

C. Jefferson Park Sewer Evaluation

1. Existing Conditions

The Jefferson Park Pump Station, located along Juniper Drive, was originally constructed in 1979 and 
serves 37 residences within the immediate vicinity of the station. Wastewater is conveyed to the station 
by gravity through the existing collection system which is
comprised of 8-inch cast iron piping and concrete
manholes at various locations within the development. It
is proposed to intercept wastewater flow at the manhole
located in the center of Juniper Drive north of the
Jefferson Park Pump Station.  The existing manhole on
Juniper Drive has a rim elevation of 560.6 feet and invert
of 551.4 feet based on recent survey data. The existing
manhole on Campbell Court has a rim elevation of 550.4
feet and invert elevation of 543.7 feet. A new 8-inch poly
vinyl chloride (PVC) gravity sewer would be installed
along the adjacent property line and existing drainage
easement to the existing manhole located on the Natural gas and electric utilities on 
Campbell Court cul-de-sac. Juniper Drive
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Existing subsurface utilities within the immediate vicinity of the pump station include medium pressure
natural gas, underground electric, and water. Both natural gas and underground electric utilities are
located on the north side of Juniper Drive (see photo); water utility supply pipe is located on the south
side of Juniper Drive. It is anticipated that the new gravity sewer installation will cross below the existing
natural gas and electric utilities.

2. Design Criteria and Basis of Design

In order to determine the feasibility of installing a new 8-inch gravity sewer to divert flow from the
Jefferson Park Pump Station to the discharge manhole on the Campbell Court cul-de-sac, the existing
site conditions were evaluated against the Recommended Standards for Wastewater Treatment, 2014
Edition (Ten-States Standards), which include the following:

Ten-States Standards
Minimum pipe diameter 8 inches
Pipe slope, 8-inch (minimum) 0.4%
Velocity, full pipe (minimum) 2 ft/sec

Tax parcel maps from the Town of Yorktown, record drawings from the Campbell Estates development
dated November 1975 (Attachment A), and field data were utilized to determine pipe routing for the new
8-inch gravity sewer.

a. Length of Proposed Sewer – It is anticipated that approximately 530 linear feet of 8-inch, PVC 
gravity sewer will be installed.

b. Manhole Invert Elevations – Survey information was obtained for the proposed extension and 
discharge manholes. Based on survey data, the invert elevation change between the two existing 
manholes is approximately 7.7-feet. This provides sufficient elevation change to accommodate 
both minimum slope and velocity requirements as outlined in the Ten-States Standards.

c. Subsurface Utilities – Con Edison of New York is the natural gas and electric service provider for 
the area, and GHD obtained utility maps to identify potential utility obstructions. Based on the 
utility maps, the new sewer line is anticipated to cross existing utilities in two locations -- one on 
Juniper Drive and the other at the end of the. Typical natural gas and electric utility depths are 
between 24 and 36 inches, depending on site conditions. Utility maps obtained from Con Edison 
of New York are included as Attachment B to this Technical Memorandum. 

Evaluation criteria described above, background data obtained from the Town, and field data were used
to determine the feasibility of the proposed sewer extension. It has been determined that installation of a
new 8-inch PVC gravity sewer from the manhole along Juniper Drive to the discharge manhole on the
Campbell Court cul-de-sac is physically feasible based on existing manhole depths, invert elevations,
length of sewer to be installed, and depth of utility obstructions. However, the routing to connect these two
manholes will require a new 20-foot wide utility easement to make the connection.
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As shown on the attached figures, the invert elevation at the proposed interception locations is 551.4 feet,
and is 543.7 feet at the proposed discharge location. This provides 7.7 feet of elevation change between
the two points, which exceeds the minimum 2.2 feet Ten-States Standards minimum slope requirements.
A natural gas and underground electric utility trench is located on the north side of Juniper Drive and
within the Campbell Court cul-de-sac and is typically installed 24 to 36 inches below grade. It is
anticipated the new sewer invert elevation will be a minimum of 2-feet below existing natural gas and
electric utilities. Based on rim and invert elevations of the interception and effluent manholes, utilities are
not anticipated to impede installation of a new 8-inch PVC gravity sewer.

In order to mitigate inflow and infiltration from the drainage swale located in the drainage easement, this
portion of the gravity sewer will be encased on flowable fill. The new sewer will be designed in
accordance with the Ten-States Standards, 2014 Edition, as described above.

A proposed basis of design is included in the Table 1 below:

Table 1    Basis of Design – Jefferson Park Sewer Extension

Sewer Installation
Pipe size / materials of construction 8-inch / PVC
Length of pipe 530 feet
Number of manholes 5
Manhole diameter 4 feet
Manhole Depth 5-10 feet

3. Alternatives Evaluation and Recommendation

An evaluation was conducted to determine feasible alternatives for extension of the existing 8-inch gravity
sewer to the east along Juniper Drive, north along the eastern property line of Parcel No. 17.06-1-58, west
to the drainage easement, and north to the discharge manhole as shown in Figure 2 (east route); or
routing the new sewer to the west along Juniper Drive, north
along the western property line of Parcel No. 17.06-1-58, east to
the drainage easement, and north to the discharge manhole as
shown in Figure 3 (west route).

The east route for installation of the new sewer has an
advantage of being less disruptive to the home owner during
construction since it is installed on the east side of the house
which appears to be unused. Disadvantages include acquisition
of a larger easement, higher costs for restoration of
homeowners’ landscaping, and more subsurface utility
restrictions.

The west route has a lower capital cost, fewer subsurface utility
restrictions, and a shorter length of the easement to be acquired.
Disadvantages include a more disruptive to the homeowner

West route
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during construction since it will be installed on the west side of the property with adjacent garage access
and basketball hoop.

Table 2 presents the advantages and disadvantages of the sewer extension alternatives and provides a
comparison of capital costs, restoration costs, easement acquisition, subsurface utility restrictions.

Table 2    Comparison of Sewer Extension Options

Option Advantages Disadvantages
East Route Lower disruption to homeowner Higher capital cost

More subsurface utility obstructions
Larger easement

West Route Lower capital cost
Fewer subsurface utility obstructions
Smaller easement

Higher disruption to homeowner

Based on the alternative sewer extension options, it is recommended the Town of Yorktown install the 8-
inch PVC gravity sewer on the west route as shown in Figure 3. It is anticipated that easement acquisition
and ease of construction will reduce the overall cost of the project based on the current competitive
bidding environment.

4. Additional Considerations

a. Easement Acquisition – In order to construct and maintain the new sewer installation, an
easement will need to be acquired by the Town from the owner of Parcel No. 17.06-1-58. The
easement is anticipated to be 110 feet in length, 20 feet in width and located as shown on Figure
3.

b. Flow Diversion to the Peekskill WWTP – The proposed sewer extension will re-route wastewater
flow from the Jefferson Park Pump Station, which currently conveys wastewater to the Town of
Yorktown WWTP, and discharge the wastewater to the existing manhole located on the Campbell
Court cul-de-sac. The collection system at the proposed discharge location conveys wastewater
to the Peekskill WWTP which is owned and operated by Westchester County Department of
Environmental Facilities. It is anticipated that approximately 17,000 gpd will be diverted from the
Town of Yorktown WWTP to the Peekskill WWTP.

c. Bypass Pumping Test - In order to confirm available capacity in the proposed downstream
sewers, it is recommended the Town set up a temporary bypass system for two weeks. The
system will allow visual confirmation of available capacity which may be restricted due to
infiltration/inflow, blockages, and other unknown capacity restrictions.

d. Dewatering During Construction – Soil boring information obtained during the recent Pump
Station Upgrade Program – Jefferson Park, Walden Woods and Jefferson Valley design were
used to identify subsurface conditions likely to be encountered on site. They identify soil types
and depths, depth to bedrock or refusal, and depth to groundwater. One soil boring was
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performed at the Jefferson Park Pump Station. Groundwater was observed at 10 feet in depth
and dewatering is anticipated during construction. The soil boring report is provided in Attachment
C.

5. Cost Estimate

The estimated costs of the two recommended sewer installation alternatives are shown in Table 3.

Table 3    Opinion of 2017 Project Cost of East and West Routing

Opinion of Cost (1)

Recommended Improvements East Routing West Routing

Mobilization/demobilization $5,000 $5,000
8-inch PVC Gravity Sewer $110,000 $100,000

Manholes / Frames / Covers $35,000 $35,000
Bypass pumping / Dewatering – 2 weeks(2) $30,000 $30,000
Road Restoration $15,000 $15,000

Easement(3) $30,000 $30,000
Subtotal
Contingency
Legal, Fiscal, Engineering (4)

$225,000
$40,000
$70,000

$215,000
$40,000
$70,000

TOTAL CONSTRUCTION COST (rounded) $335,000 $325,000
(1) All costs shown in 2017 dollars.
(2) Bypass pumping/dewatering costs do not include the bypass pumping test as outlined in Section G

above.
(3) Town to provide any recent easement costs
(4) Legal, fiscal, engineering costs do not include negotiations with Westchester County regarding the

proposed flow diversion to the Peekskill WWTP.
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D. Farmwalk Sewer Evaluation

1. Existing Conditions

Existing subsurface utilities within the immediate vicinity of the proposed project include medium pressure
natural gas, underground electric, and water. It is anticipated that the new gravity sewer installation will be
10-15 feet deep across the majority of the installation, below existing natural gas, water and electric
utilities.

2. Design Criteria and Basis of Design

In order to determine the feasibility of installing a new 8-inch gravity sewer to divert flow from the
Farmwalk Pump Station to the discharge manhole on the Barway Drive, the existing site conditions were
evaluated against the Recommended Standards for Wastewater Treatment, 2014 Edition (Ten-States
Standards), which include the following:

Ten-States Standards
Minimum pipe diameter 8 inches
Pipe slope, 8-inch (minimum) 0.4%
Velocity, full pipe (minimum) 2 ft/sec

a. Length of Proposed Sewer – It is anticipated that approximately 1,600 linear feet of 8-inch, PVC
gravity sewer will be installed.

b. Manhole Invert Elevations –The invert elevation change between the two manholes is
approximately 15-feet. This provides sufficient elevation change to accommodate both minimum
slope and velocity requirements as outlined in the Ten-States Standards.

c. Subsurface Utilities – Con Edison of New York is the natural gas and electric service provider for
the area. Based on the depth of the new sewer, utility obstructions are not anticipated.

Tax parcel maps from the Town of Yorktown, record drawings from the Canine Realty subdivision
(Attachment D and E), were utilized to determine pipe routing for the new 8-inch gravity sewer.

The Farmwalk Pump Station, located along Farmwalk Road, was originally constructed in 1991 and
serves approximately 80 residences within the immediate vicinity of the station and shown in Attachment
E. Wastewater is conveyed to the station by gravity through the existing collection system which is
comprised of 8-inch PVC piping and concrete manholes at various locations within the subdivision. It is
proposed to intercept wastewater flow at the pump station located adjacent to Farmwalk Road and install
a new sanitary manhole.  The proposed manhole will have a rim elevation of 534.2 feet and invert of

525.4 feet based on drawings by Chase. H. Sells, Inc. (Attachment F). A new 8-inch poly vinyl chloride
(PVC) gravity sewer would be installed to the west of the existing pump station, across Alden Road to
Barway Drive as shown in Attachment F and Figure 4.
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Evaluation criteria described above, background data obtained from the Town were used to determine the
feasibility of the proposed sewer extension. It has been determined that installation of a new 8-inch PVC
gravity sewer from the Farmwalk Pump Station to the discharge manhole on the Barway Drive is
physically feasible based on existing manhole depths, invert elevations, length of sewer to be installed..
However, the routing to connect these two manholes will require a new 20-foot wide utility easement to
make the connection and installation within existing properties. The new sewer will be designed in
accordance with the Ten-States Standards, 2014 Edition, as described above.

A proposed basis of design is included in Table 4 below.

Table 4    Basis of Design – Farmwalk Sewer Extensions

Sewer Installation
Pipe size / materials of construction 8-inch / PVC
Length of pipe 1,600 feet
Number of manholes 9
Manhole diameter 4 feet
Manhole Depth 10-15 feet

3. Alternatives Evaluation and Recommendation

The southwest route has a lower capital cost and fewer subsurface utility restrictions. Disadvantages
include a more disruptive to the homeowner during construction since it will be installed within the
proposed easement which runs along the homeowner’s property line.

Table 5 presents the advantages and disadvantages of the sewer extension alternatives and provides a
comparison of capital costs, restoration costs, easement acquisition, subsurface utility restrictions.

The southeast route for installation of the new sewer has an advantage of being less disruptive to the
home owners during construction since it is installed within the existing roadway and reduced easement
acquisition costs. Disadvantages include additional subsurface utility obstructions and higher construction
costs due to longer pipe routing, road restoration and traffic control. Routing the sewer in this location is
anticipated to increase the length of installation by 800 linear feet.

An evaluation was conducted to determine feasible alternatives for extension of the existing 8-inch gravity
sewer from the manhole on Alden Road, southeast along Alden Road to the intersection with Iona Place,
and northwest along Iona Place to the manhole in Barway Drive; or routing the new sewer from the
proposed manhole on Alden Road southwest along the proposed drainage easement to the manhole on
Barway Drive as shown in Figure 4.
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Table 5    Comparison of Sewer Extension Options

Option Advantages Disadvantages
Southeast
Route

Lower disruption to homeowner Higher capital cost
More subsurface utility obstructions

Southwest
Route

Lower capital cost Higher disruption to homeowner
Fewer subsurface utility obstructions

Based on the alternative sewer extension options, it is recommended the Town of Yorktown install the 8-
inch PVC gravity sewer on the southwest route as shown in Attachment F and Figure 4. It is anticipated
that easement acquisition and ease of construction will reduce the overall cost of the project based on the
 current competitive bidding environment.

4. Additional Considerations

a. Easement Acquisition – In order to construct and maintain the new sewer installation, an
easement will need to be acquired by the Town from the owner of Parcel No. 27.10-1-8,
27.10-1-2, 27.14-3-15, 27.09-3-59. The easement is anticipated to be 1,600 feet in length, 20 feet
in width and located as shown in Attachment F.

b. Flow Diversion from the Peekskill WWTP – The proposed sewer extension will re-route
wastewater flow from the Farmwalk Pump Station, which currently conveys wastewater to the
Peekskill WWTP, and discharge the wastewater to the existing manhole located on the Granite
Springs Road. The collection system at the proposed discharge location conveys wastewater to
the Town of Yorktown WWTP. It is anticipated that 36,000 gpd will be diverted from the Peekskill
WWTP to the Town of Yorktown WWTP.

c. Dewatering During Construction – Soil boring information was not obtained as part of the
evaluation. It is recommended to obtain soil borings along the proposed route to identify
subsurface conditions likely to be encountered on site. They identify soil types and depths, depth
to bedrock or refusal, and depth to groundwater.
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5. Cost Estimate

The estimated costs of the two recommended sewer installation alternatives are shown in Table 6.

Table 6    Opinion of 2017 Project Cost

Opinion of Cost (1)

Recommended Improvements Southwest Route Southeast Route

Mobilization/demobilization $50,000 $50,000
Demolition $40,000 $40,000

8-inch PVC Gravity Sewer $675,000 $950,000

Manholes / Frames / Covers $100,000 $125,000
Bypass pumping / Dewatering – 2 weeks $200,000 $200,000
Road Restoration $25,000 $50,000

Easement $60,000 $35,000
Subtotal
Contingency
Legal, Fiscal, Engineering (2)

      $1,150,000
        $350,000
        $300,000

      $1,450,000
        $450,000
        $400,000

TOTAL CONSTRUCTION COST (rounded)       $1,800,000       $2,300,000

(1) All costs shown in 2017 dollars.
(2) Legal, fiscal, engineering costs do not include negotiations with Westchester County regarding the

proposed flow diversion from the Peekskill WWTP.
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Recommended Improvements
Jefferson Park Influent Sewer(1)   $325,000 (3)

Farmwalk Influent Sewer(2) $1,800,000 (3) 

Total $2,125,000 (3)

(1) Based on west routing.
(2) Based on southwest routing.
(3) All costs shown in 2017 dollars.

E. Summary and Recommendation

Based on the evaluation above, gravity sewer extensions and elimination of both the Jefferson Park and 
Farmwalk Pump Stations are feasible alternatives to provide consistent service to residents within each 
subdivision. It is recommended the Town of Yorktown implement sewer diversions at both the Jefferson 
Park and Farmwalk Pump Stations as described in this memorandum. Completion of both projects will 
result in a net decrease of 19,000 gpd to the Peekskill while increasing flow to the Town of Yorktown 
WWTP by 19,000 gpd. A summary of capital costs of each project are shown in Table 7 below:

Table 7    Opinion of 2017 Project Cost
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Attachment A – Jefferson Park Pump Station - 
    Tax and Development Maps







Attachment B - Utility Maps













Attachment C - Soil Boring Report









Attachment D - Farmwalk Pump Station - Tax and  
    Development Maps - Canine Realty Subdivision





Attachment E - Farmwalk Pump Station
    Extension Site Plan







Attachment F - Farmwalk Sewer Extension
   Drawings, Chase. H. Sells, Inc.
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