














AMENDMENT #1

PRELIMINARY ENGINEER'S REPORT

COMMUNITY WASTEWATER MANAGEMENT PROGRAM
Hamlet of Shandaken

Page 4 of 6
SMD — Option 2 — On-Site Septics and Clusters
Summary of Wastewater Treatment with
Total Project Costs and O&M Costs
TOTAL CONSTRUCTION* = $ 5,669,000
LAND ACQUISITION = $ 500,000
O&M ENDOWMENT* = $ 2,410,000
TOTAL COST $ 8,579,000
O&M Cost (Yearly) for Cluster and On-Site Septic Systems $ 45,000

* Equals 3.33% inflation of estimated capital and anmual O &M costs over 41 years with investment relurns
at 2%, based on building cluster systems for nineteen (19) properties in year one (1) and then one (1) on-
site septic system per year lo replace all 60 systems over a 41 year period.

The O&M Cost (yearly) includes the cost of the operator to administer and manage the
system, monitor the systems, keep the books, pump out the septic tanks on a regular
basis, check and clean the effluent filters on the septic tanks, pay for utility charges
associated with the cluster systems, complete minor repairs to the systems and required
maintenance on the pretreatment systems, including servicing pumps as necessary. Any
needed major repairs to the systems would come out of the capital fund.

The operation and maintenance of the septic systems will be capitalized as part of the
Septic Maintenance District capital fund. The money allotted to the O&M fund will be
invested by the Town at an assumed average return of 2%. The income gained each year
from this fund will be used for operation and maintenance of the systems within the Septic
Maintenance District. Since the operation and maintenance will be subsidized by the return
on the investment of the Q&M fund, it will be the decision of the community to determine if
individual properties will be charged an annual fee.

Conclusion

Based on our experience with community septic systems in the watershed we have
subsequently reviewed the design details that have been required for such facilities by the
applicable regulations and by NYCDEP engineering staff.

While the change from remote leach fields to clustered septic systems reduces the number
of force mains, clustered septic systems will likely include the following additional
requirements:
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EXECUTIVE SUMMARY

Pursuant to the January 1997 New York City Watershed Memorandum of Agreement
(MOA), the November 2002 EPA Filtration Avoidance Determination (2002 FAD), as
amended, and the July 2007 EPA Filtration Avoidance Determination (2007 FAD), New
York City (NYC) provided funding for the Community Wastewater Management
Program (CWMP), to be administered by the Catskill Watershed Corporation (CWC).

The Community Wastewater Management Program is currently intended to fund the
planning, design and construction of community septic systems and/or the creation of
septic maintenance districts or wastewater treatment plants if community septic systems
or septic maintenance districts are not practicable due to site conditions, and there is a
demonstrable water quality problem due to failing septic systems for the remaining
communities identified in the MOA in the New York City Watershed West of the Hudson
(Catskill and Delaware System).

The Hamlet of Shandaken is Identified Community No. 18 among 22 named in the
priority list of communities lacking community wide wastewater treatment which was
included in the 1997 New York City Watershed Memorandum of Agreement (MOA).

This Preliminary Engineer’s Report is a preliminary step in development of community
wastewater management facilities for the Hamlet of Shandaken.

The primary objectives of the Preliminary Engineer’s Report are (1) to determine the
existing wastewater needs, (2) to determine an estimated wastewater flow, (3) to consider
various alternative methods for managing those wastewater needs, (4) to recommend a
method or methods for managing those wastewater needs, and (5) to estimate the costs
involved with the recommended method.

Based on review of existing engineering, planning, GIS mapping, USGS quadrangle
topographic mapping and tax mapping, a planning area was identified where further
consideration of wastewater needs was warranted. Detailed new topographic mapping
was obtained for that area.

In that area existing wastewater problems were reviewed through identification of
potential wastewater problems including small lot sizes, flooding areas, proximity to
waterways, high groundwater table, steep slopes, records of existing wastewater system
failures, and poor soils, and through a community survey questionnaire and a property
use windshield survey.

The Septic Maintenance District wastewater management option was evaluated and it
was determined that all occupied and available potentially buildable vacant properties
could be served by various types of on-site systems, including on-site systems with
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individual remote leach fields. Vacant sites were identified in the proposed service area
that could host remote individual leach fields.

Therefore, On-Site Septic Systems in a Septic Maintenance District is recommended for
the Hamlet of Shandaken. Subject to results of further on-site investigations including
well locations, soil testing and bedroom counts, and to results of property acquisition
efforts, the recommended option would include 16 properties that could be served by
Simple Conventional systems, 11 properties that could be served by Special Conventional
systems, 9 lots that could be served by Special Systems with Pretreatment, and 19 lots
that could be served by on-site septic tanks and remote individual leach fields. This
option allows for 10% future growth by budgeting for ultimate replacement of septic
systems on five (5) vacant lots in the District.

Summary of Wastewater Treatment with
Total Project Costs and O&M Costs
TOTAL CONSTRUCTION* = $ 4,970,000
LAND ACQUISITION = $ 500,000
O&M* = $ 1,300,000
TOTAL COST $ 6,770,000
O&M Cost (Yearly) $ 24,000

* Equals 3.33% inflation of estimated capital and annual O&M costs over 41 years with
investment returns at 2%, based on building 20 systems in year one (1) and then one (1)
system per year to replace all 60 systems once.
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INTRODUCTION

The January 1997 New York City Watershed Memorandum of Agreement
(MOA) established a program for development of community wastewater treatment
facilities in 22 communities located in the New York City Water Supply watersheds west
of the Hudson River. These communities were listed by priority in the MOA.

The first seven (7) of these communities were addressed by a program called the
New Sewage Treatment Infrastructure Program (NIP) administered by the New York
State Environmental Facilities Corporation (NYSEFC).

Pursuant to the November 2002 EPA Filtration Avoidance Determination (2002
FAD), as amended, and the July 2007 Filtration Avoidance Determination (2007 FAD),
New York City (NYC) provided funding for the Community Wastewater Management
Program (CWMP), administered by the Catskill Watershed Corporation (CWC).

The CWMP is currently intended to fund the planning, design and construction of
community septic systems and/or the creation of septic maintenance districts (or
wastewater treatment plants if community septic systems or septic maintenance districts
are not practicable due to site conditions, and there is a demonstrable water quality
problem due to failing septic systems) for the remaining communities identified in the
MOA in the New York City Watershed west of the Hudson River (the Catskill and
Delaware Systems). Depending on the type of wastewater management system chosen for
each hamlet, property owners may be required to pay for laterals, which are hook-ups
from their homes or businesses to the collection mains, if other funds are not available.

So far the governing boards of fourteen (14) identified communities, numbered 8
through 13, 15 through 17, and now 18 through 22, have been invited to participate in
this program. (Haines Falls (H), Identified Community No. 14 was connected to the
Village of Tannersville WWTP owned and operated by New York City Department of
Environmental Protection.) All fourteen (14) of these communities have entered into
agreements with CWC to proceed toward the development of a community wastewater
management program. In order of priority these fourteen (14) communities are
Bloomville, Boiceville, Hamden, Delancey, Bovina Center, Ashland, Trout Creek,
Lexington and South Kortright, Shandaken, West Conesville, Claryville, Halcottsville,
and New Kingston.

The Hamlet of Shandaken is Identified Community No. 18 among the 22
communities named in the priority list of communities lacking community-wide
wastewater treatment which was included in the MOA.

The Catskill Watershed Corporation (CWC) selected Lamont Engineers, P.C. of
Cobleskill to coordinate, evaluate and design the projects for these fourteen (14) hamlets.
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Under the program, the basic wastewater management options are:

Septic Maintenance District: Homes and businesses retain individual on-site
septic systems that are inspected and pumped on a regular cycle and repaired or
replaced when necessary using district funds (assuming availability).

Community Septic System: Functions like an individual septic system, only on a
larger scale. Wastewater is carried from occupied structures through lateral pipes
and collection mains to tanks where the solids settle out, and the liquids are
dispersed to leach fields for treatment and filtration back into the ground.

Cluster Septic Systems: Similar to above but serving smaller pockets of homes
and businesses.

Combination Community/Cluster Septic System and Septic Maintenance District,
or Sewer District with a Combination Community/Cluster Septic System with On-
Site Systems.

If a Community Septic System or Septic Maintenance District is not practicable
due to site conditions, and there i1s a demonstrable water quality problem due to
failing septic systems, NYCDEP, in consultation with the CWC and the Town of
Shandaken, may elect to allocate program funds to study and construct a new
wastewater treatment plant (WWTP), including the related sewage collection
system.

This Preliminary Engineer’s Report is part of the third step of about 14 major steps
involved in development of a wastewater management system for the Hamlet of
Shandaken.

The other steps are:

e Al

\O

10.
11.
12.
13.
14.

Project Conception (done)

Project Organization (done)

Project Development including the Preliminary Engineer’s Report (started)
Environmental Review

Sewer District Establishment

Bonding (if applicable; not applicable for Shandaken CWMP)
Funding

Design

Permits and Approvals

Land Acquisition

Construction Bids

Construction

Completion and Start-Up

Operation and Maintenance

The primary objectives of the Preliminary Engineer’s Report are (1) to determine the
existing wastewater needs, (2) to determine an estimated wastewater flow, (3) to consider
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various alternative methods for managing those wastewater needs, (4) to recommend a
method or methods for managing those wastewater needs, and (5) to estimate the costs
involved with the recommended method.

The Preliminary Engineer’s Report scope of work is included herewith as Exhibit A.
A Participant’s List that identifies the Town, County, Regulatory agency, and funding
agency participants for this project is included herewith as Exhibit B.

Previous Study

In December 2000, the New York State Environmental Facilities Corporation
(NYSEFC), working for the New York City Department of Environmental Protection
(NYCDEP) and the Identified Communities, issued the Strategic Wastewater Planning
Studv: A Report of the New Sewage Treatment Infrastructure Program for Communities
8-22 (NYSEFC Report) which included a chapter on cach Identified Community. That
report analyzed wastewater needs, estimated flows, proposed service areas and solutions
for those service areas. These studies were reviewed in the development of this
Preliminary Engineer’s Report and are referred to herein. Chapter 6, Report for
Community #18, Hamlet of Shandaken from the NYSEFC Report is included herewith as
Exhibit C. The NYSEFC Report for Community #18 recommends one (1) community
cluster septic system using small diameter gravity sewers and individual septic systems
on 33 properties for Shandaken.
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SECTION 1

Overview of Hamlet of Shandaken
(Much of this information is quoted from NYSEFC Report, Exhibit C, edited and updated
where possible)

1.1. Description of Area

The Hamlet of Shandaken is located on NYS Route 28 at the intersection with NYS
Route 42 within the Town of Shandaken in Ulster County, New York. The Hamlet of
Shandaken was identified by the New York City Watershed Memorandum of
Agreement (MOA) as Identified Community No. 18. The entire Town is located
within the New York City Watershed. The Town of Shandaken is sparsely
developed. The primary land uses found within the Town are Wild/Forested, Low
Density Residential, and Vacant land. There are also some commercial centers in the
Town’s Hamlets.

The Hamlet of Shandaken is one of the few hamlets in the Town of Shandaken.
Other hamlets in the Town include Pine Hill, which is located on NYS Route 28
approximately 5 miles west of the Hamlet of Shandaken and the Hamlet of Phoenicia,
the largest hamlet in the Town, located on NYS Route 28, approximately 5 miles east
of the Hamlet of Shandaken. Shandaken is also approximately 11 miles south of the
Hamlet of Lexington, NY, Town of Lexington, Greene County. See Exhibit 1.1.A for
the Location Maps of the arca.

The Hamlet of Shandaken has a hotel, firchouse, church, post office, auto garage,
NYSEG Substation, storage facility and yoga studio. The main street of the Hamlet is
NYS Route 28. The Hamlet’s center is at the intersection NYS Route 28 and NYS
Route 42.

1.2. Population

According to the 2010 Census, the population of the Town of Shandaken is 3,085
persons. The Hamlet of Shandaken is not identified in the 2000 Census as a Census
Designated Place (CDP) which would further break down information from the town

level to the hamlet level, so there is no census population for the Hamlet of
Shandaken.

See Exhibit 1.2.A for the 2010 US Census Bureau information for the Town of
Shandaken.
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1.3. Housing

The 2010 Census reports a total of 2,776 housing units within the Town of
Shandaken. (1,505 occupied units and 1,271 vacant units). Based on 2,776 persons in
1,505 occupied units, the average number of persons per household in 2010 was 2.05.

The Town population primarily uses on-site wells for drinking water. The Hamlet of
Shandaken does not have a public water system. All units within the Hamlet dispose

of wastewater onsite.

1.4. Local Economy

According to the 2010 Census, the median household income in the Town of
Shandaken was $43,349, compared to the state median household income of $55,603.

There are several businesses and institutions currently in operation in and around the
Hamlet of Shandaken including a hotel, an auto garage, a post office, the NYSEG
Substation, and a yoga studio.

1.5. Land Use

The Hamlet of Shandaken developed around and to the east of the intersection of
NYS Route 42 and NY'S Route 28.

The total land area of the Town of Shandaken is estimated to be approximately
79,200 acres (123.8 square miles). The predominant land use is overwhelmingly
Wild, Forested, Conservation Lands & Public (75%), followed by residential (12%)
and vacant land (8%).

The following table breaks down the area by land use category found within the
Town of Shandaken, as calculated by the Ulster County GIS Department.
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Land Use Acres Percentage
Residential 9.829.59 12.41%
Commercial 732.89 0.93%
Community Services 760.73 0.96%
Entertainment & Recreation 737.50 0.93%
Industrial 8.35 0.01%
Public Services 170.30 0.21%
Vacant Land 5,985.11 7.56%
Wild, Forested, Conservation Lands & 59,719.37 75.38%
Public
no match with rps data (149 parcels) 1,275.37 1.61%
79,219.21 100.00%

1.6. Local Planning

The Town of Shandaken has a Comprehensive Plan and a Zoning Law. Shandaken
also has its own codes enforcement officer, who administers the NYS Building Code.

Preliminary Engineer’s Report
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SECTION 2
Planning Area

An area encompassing the Hamlet of Shandaken and the immediate surrounding area
of the Town of Shandaken was flown for aerial photography and topographic maps
were obtained at 17°=40" scale, 1-foot contour intervals for use in eventual site design
work for the project.

The Hamlet of Shandaken, MOA Identified Community No. 18, indicated in the
NYSEFC Report as the “Preliminary Service Area”, and herein called the EFC
Service Area, is the central objective of the aerial photo area chosen.

The area that was photographed was chosen in an attempt to include all properties
that might ultimately be placed within a Septic Maintenance District or a Sewer
District plus possible community septic or wastewater treatment facility sites within a
reasonable distance from the Hamlet arca. (See Section 6 for further description.)
This photo arca was therefore inclusive of most areas of relatively higher population
density and smaller lot size and areas that might have significant wastewater disposal
needs. The area that was photographed was based on the information obtained from
existing available large scale aerial photography and the USGS Quadrangle map.

The area chosen for new, detailed topographical mapping is smaller than the aerial
survey limit due to cost constraints, but is somewhat larger than the EFC service area
so that (1) arcas with significantly problematic sanitary problems were covered and
(2) potential reasonable cluster or community septic system sites or wastewater
treatment sites were not left out. This is the project detailed Mapping Limit and
Planning Area.

See Exhibit 2.A, Aerial Photography and Mapping Limit for the arcas flown and
mapped for Shandaken.
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SECTION 3
Identity, Assess and Plan for Wastewater Needs

3.1. Identify Existing Wastewater Problems
3.1.a. Identify Limiting Property Lot Size

The most fundamental feature of a property relative to establishing an up-to-
standard, adequate on-site leach field is the available area. The smaller the area
available for construction of a leach field, the less likely that an up-to-standard,
adequate leach field can be constructed on the property.

After review of the site information through site visits, tax maps and Ulster
County GIS information, the potential for adequate on-site wastewater systems
was determined based on size and other constraints such as proximity to streams,
wetlands, steep slopes, property line setbacks, etc. pertaining to the New York
State Department of Environmental Conservation Design Standards for
Wastewater Treatment Works, 1988 (1988 NYSDEC Standards) and the Rules
and Resoulations for the Protection from the Contamination, Desgradation and
Pollution of the New York City Water Supply and its Resources, 2002
(NYCWRR).

There are several different soil types found in the Hamlet of Shandaken. The area
on the north side of NYS Route 28 as well as the area to the north of NYS Route
42 is predominantly Tunkhannock gravelly loam. On the south side of NYS
Route 28 east of the intersection of NYS Route 42, the portions of the properties
along the road are also Tunkhannock, with the back of these properties along the
Esopus having Suncook gravelly loam. The area bounded by NYS Route 28,
NYS Route 42 and Shandaken Road has predominantly Barbour soils. (Note: The
soils on the very steep areas around the Hamlet (those soil types that are
proceeded with a D, E or an F, indicating very steep soils with a percent grade of
15% or greater) are automatically not suitable for on-site septic systems because
of the slope. Therefore they were not reviewed in the soils analysis.) Detailed
soils data can be found in Exhibit 3.2.b. A.

The range of soil permeability is given in the soil survey information in units of
micrometers per sec. This can be converted to percolation rate in minutes per
inch by dividing 423.3 by the permeability. A summary of the permeability,
percolation and the corresponding application rate for sewage as given in 1988
NYSDEC Standards, Table 10 — Recommended Sewage Application Rates, is
shown in the table on the second page of Exhibit 3.2.b.A.

Based on a typical parcel, a layout of a single family residence with 3 bedrooms, a

garage, a driveway, miscellaneous landscaping and an on-site private well (which
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requires a 100 buffer from absorption field) will occupy an area of approximately
13,000 square feet without the septic system.

The areas required for on-site septic systems, inclusive of the required 100%
reserve area, and the resulting required lot size, derived from the sample septic

system designs shown in Exhibit 3.1.a. A are summarized in the table below.

N . Per- Percolation Application Septic Required .
Lo|_c| ::ﬁgt o SF;rilln_'Ila rye meability Rate Rate System Lot Size g?;eu I(fgré‘sc;t
YPE 1 (umfsec) (minfin) (galiday/sh | Size (sf) (sf)
Center of Tunk-
Hannock/ 14 30 0.6 10,000 23,000 0.5
Hamlet
Barbour
Center of Suncock 30 imported | 0.6 imported 10,000
Hamlet (Sw) a2 (10 actual) (0.9 actual) imported 20 DL

The slower percolation rate in the range was used to be conservative in the
evaluation. However, even the slow range for the Suncook soils is very fast and
is likely to have areas of excessive permeability, thereby warranting importing fill
to slow down the permeability of the soil and provide better treatment but that
would significantly increase the cost of the septic system. That fill will have a
maximum percolation rate of 30 minutes/inch. While the permeability of
Tunkhannok and Barbour soils is fast enough for a subsurface system, there may
be cases within this soil type where excessive permeability could be a problem as
well. However, the size of the septic system and resulting lot size would not
change since the imported fill would have a maximum percolation rate of 30
min/in.

Depending on site specifics, it may or may not be possible to site a properly
functioning leach field on a smaller site than listed in the table above. However,
for purposes of identifying which parcels may have issues siting a properly
functioning conventional septic system, all parcels located within the Planning
Area not meeting the required area within their respective soil types have been
identified as being limited for on-site subsurface wastewater disposal.
Additionally, properties whose lot sizes are larger than the areas listed in the table
above but whose useable area (i.e. not encumbered by steep slopes, water way
buffers, unsuitable soils, and the 100 year flood plain) is less than the areas listed
in the table above have also been identified as being limited for on-site subsurface
wastewater disposal. See Exhibit 3.1.a.B, Septic Limitation Map.
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3.1.b. Identify Areas Susceptible to Flooding and High Groundwater Table

Based on the floodplain mapping obtained from FEMA for the Hamlet of
Shandaken, areas along the south side of NYS Route 28 east of the intersection of
NYS Route 42 and the areas along the north side of NYS Route 28, west of the
intersection of NYS Route 42 are susceptible to flooding. See Exhibit 3.1.b. A,
Flood Insurance Study Map and Exhibit 3.1.a.B, Septic Limitation Map to view
the 100-year flood plain boundaries and 100 foot buffer boundaries from
waterways.

3.1.c. Identify Areas on 15% Slope or Greater

The 1988 NYSDEC Standards states that trenches for absorption fields should not
be placed on slopes greater than 20 percent. NYCWRR Part 75 and Appendix
75A requirements call for avoidance of slopes greater than 15%. Therefore, a
slope of 15 percent or greater will be considered a limiting factor for on-site
subsurface wastewater disposal for this wastewater study.

Using the digital elevation model created by NYSDEC from the USGS Quad
maps, in conjunction with functions of AutoCAD software that identify slopes
chosen by the user, areas with slopes greater than 15 percent were identified.

These identified slopes were located predominately on the north side of NYS
Route 28 and on both the east and west sides of NYS Route 42. Generally the
arecas along the Esopus Creek consist of slopes of 5% or less. See Exhibit 3.1.a.B,
Septic Limitation Map.

3.2. Assess Potential Wastewater Disposal Issues
3.2.a. Existing Wastewater System Information

Since Shandaken has no centrally managed sewer system, wastewater system
records are scarce. However, per the NYSEFC Report, presented in Exhibit C,
there are six (6) known systems on record with the Catskill Watershed
Corporation as having problems (tax map parcel numbers 5.13-1-23, 5.13-1-37.2,
5.13-2-47, 5.13-2-53, 5.13-3-10 and 5.13-3-7). See Exhibit 3.2.a.A, Septic

Failures Map.
3.2.b. Soil Data

Soil interpretations were based on data from the “Soil Survey of Ulster County,
New York”, published by the USDA — Soil Conservation Service in 1993 and the
information published on the Natural Resources Conservation Service, United
States Department of Agriculture, Web Soil Survey, available online at
http.//websoilsurvey. nres.usda.gov.
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The soil survey data indicates that the majority of the soil unit types situated
within the more populated portions of the Planning Area are generally suited for
septic systems, except for the potential of excessive permeability in the subsoil.
This can be corrected by bringing in imported fill that has a slower percolation
rate than the soil in situ.

The NYSEFC Chapter 6 report recommended on-site systems for larger lots with
one (1) cluster septic system. The soil type for a portion of the cluster septic
system site identified by NYSEFC is suitable for subsurface cluster systems, but
the soil type on a majority of the 30 acre property is not suitable and is located in
the flood plain. The only area available that is out of the flood plain is
approximately 1.3 acres.

3.2.c. Property Surveys
3.2.c.. Property Use Windshield Survey

A property use windshield survey was conducted to observe and ascertain
what the existing property uses were for each property located within the
Planning Area. The survey was conducted along public streets and roads.
Landowners were not contacted during the survey.

Based on observations, designations of use were assigned to each property
based on the following categories:

RSF - Residential Single Family
RTF - Residential Two Family

C - Commercial

CA - Commercial with Apartment
M - Municipal

V - Vacant

I - Institutional

IA - Intuitional with Apartment
RA - Residential Apartment

Exterior features such as number of mailboxes, number of electric meters, or
number of satellite dishes were observed and used to help estimate the number
of occupied spaces for residential properties or commercial and institutional
properties with apartments.

Non-residential (commercial, municipal, or institutional) properties were
further evaluated to determine the sub category such as a hotel, Fire
Department, church, etc.
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The property use windshield survey is helpful because the information
obtained is used to help develop flow estimates for the eventual Proposed
Service Area (see Sections 4 and 5).

The property uses were recorded on data sheets entitled “Property Use
Windshield Survey”. See Exhibit 3.2.c.A, Property Use Windshield Survey.

The Hamlet of Shandaken consists of many single-family dwellings and a few
commercial establishments. Most dwellings and businesses in the center of
the Hamlet are located very close together on small lots. The character and
makeup of the Hamlet area is similar to many small rural villages and hamlets
found throughout the region.

All of the properties located within the Planning Area are served by on-site
private wells.

It was observed that a large majority of the lots in the Hamlet of Shandaken
are small and are in close proximity to the Esopus Creek and associated
tributaries. These lots may not be large enough to support up-to-standard
septic systems.

A more detailed "Septic System Windshield Survey" will be needed during
the design phase in the future to observe and locate site-specific factors and to
discuss site specific issues with landowners.

3.2.cit. Septic System Survey

A survey questionnaire was sent to all property owners in the Planning Area.
The survey questionnaire is presented in Exhibit 3.2.c.B along with a
tabulation of the results. Survey questionnaires were completed and returned
by owners representing 17 properties out of 71 properties (or about 24% of
properties) in the service area.

Questionnaires  were  completed representing 11  residential, 1
commercial/institutional, 3 mixed use and 2 vacant properties.

Of 15 septic systems reported, 6 were of an age greater than 25 years.

Of 14 questionnaires reporting on recent problems with septic systems, 9
reported no problems and 5 reported problems.

Of 15 questionnaires reporting on prior septic system failures, 8 systems had
failed and 7 had not.
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Of 15 questionnaires reporting on the frequency of pump outs of their septic
systems, 8 reported that they pump their septic tanks out less frequently than
once every three years, and of those, 5 reported that their tanks are never
pumped out.

Of 16 questionnaires reporting on drainage on the property, 11 property
owners reported that the drainage on their property is “good’; 4 “okay™, and 1
“terrible” drainage.

No one reported using a garbage disposal and 1 has a water softener.
Notable comments from the survey:

1. I am very careful with my septic and DO NOT want to “share” expenses
or equipment with others OR have my property “dug up” for others
convenience. NEVER. [ WILL. NEVER GRANT AN EASEMENT OR
ALLOW ANY TRESPASS ON MY PROPERTY.

2. Dry well was added about 25 years ago. System currently requires
frequent pump out. Pump out is done by CWC.

3. When the water in the creck and our ground c¢levation are the same our
property and everyone around us floods.

4. Would this system have any impact on my well water? I am not in the
water district.

3.2.d. Stormwater Disposal

Stormwater runoff from the Hamlet of Shandaken flows to the Esopus Creek. The
stormwater system is comprised of mainly road side ditches. There are a few
catch basins along NYS Route 42 that discharge to the Esopus Creek. It is
recommended that the Town of Shandaken investigate the existing stormwater
conditions and submit an application to the Catskill Watershed Corporation
Stormwater Retrofit Grant Program for funding assistance for needed
improvements to improve water quality in the hamlet.

3.2.e. On-site Wells

The Hamlet of Shandaken does not have a public water system and properties use
on-site wells for drinking water. The lack of a community water system and the
reliance on an on-site well on each parcel has an impact on the lot size needed for
on-site septic systems due to the requirement of 100 feet horizontal separation
from well to a subsurface wastewater treatment system.
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3.3. Summary of Wastewater Disposal Issues

Based on the reviewed materials, it is clear that developing up-to-standard, properly
functioning on-site individual septic systems will be difficult to do especially within
the more densely populated areas of the Hamlet of Shandaken. It is possible that there
may be many inadequate septic systems that will lead to failures in the future. The
Service Arca delineation in Section 4 is based on the compilation of the observations
on existing wastewater needs as discussed above.
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SECTION 4
Delineate Proposed Wastewater Service Area

The wastewater service areas identified in the development of the MOA were used by
NYSEFC in their preliminary engineer’s reports, and therefore, the area defined in the
NYSEFC report was the initial area considered for service for the current report.

Based on the property use windshield survey and the site limitations mapping, four (4)
additional properties were identified that could justifiably be added to the service area
defined in the NYSEFC report. Those parcels are as follows: 5.13-3-5, 5.13-3-4, 5.17-1-
12.1 and 5.17-1-12.2.

Parcels 5.13-3-5, 5.13-3-4, 5.17-1-12.1 and 5.17-1-12.2 located on the eastern end of the
EFC Service Area along NYS Route 28 are recommended to be part of the Main
Proposed Service Area. Parcels 5.17-1-12.1, 5.17-1-12.2, 5.13-3-4 combined were
identified in the NYSEFC Report as Site A, a potential subsurface treatment site. In
2011, parcel 5.17-1-12.1 was being offered for sale to NYCDEP. However, the
Shandaken CWMP had not been offered the opportunity yet to participate in the CWMP
program. As a result NYCDEP contacted CWC and authorized them to complete
preliminary testing to determine its suitability for a subsurface treatment site. That
testing was completed in July/August of 2011, and a small portion of that property was
deemed potentially suitable for a subsurface system. (See Section 6.3.b for further
description of the testing performed on this property.) Therefore it is recommended that
these three (3) parcels, along with 5.13-3-5, which lies between the edge of the EFC
Service Area and the three (3) parcels identified as Site A in the NYSEFC Report and is
significantly encumbered by the 100-year flood plain, be included in the Proposed
Service Area.

See Exhibit 4. A for the Proposed Service Areca Map and Table Summary of Parcels.

There are 73 parcels in the Proposed Service Area, however, two of these parcels are the
vacant lots identified as Site A. Therefore the number of parcels served by the project
will be two (2) less than the number of parcels in the Proposed Service Area. There is
also an additional 16 vacant lots (for a total of 18 vacant lots) in the Proposed Service
Area.
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SECTION 5
Determine Wastewater Flows for Service Area

5.1. Equivalent Dwelling Units and Population Equivalents

The concepts of equivalent dwelling units (EDU’s) and population equivalents are
commonly used to simplify wastewater generation estimating. Non-residential units
are converted to equivalent dwelling units (EDU’s) based on the amount of
wastewater generation. The EDU concept converts all wastewater usage
proportionally to that equivalent to a typical single family residence. Then an
engineering estimate of the wastewater generation per population equivalent is used
to calculate an estimated Average Daily Wastewater load or flow.

During the property use windshield survey, an EDU count was completed within the
study area for the Hamlet of Shandaken. Each parcel was evaluated to determine its
current use (Residential Single Family, Residential Two Family, Residential
Apartment, Commercial, Institutional, Municipal, Commercial with Apartment,
Institutional with Apartment, or Vacant). If it was determined that the parcel was
residential, it was then given an EDU count depending on how many housing units
were located on the parcel, based on the number of utility meters, number of
mailboxes, etc.

When a parcel was determined to be used for other than residential use, an evaluation
of the site was performed to the extent possible with the information obtained through
the property use windshield survey. NYSDEC Design Standards for Wastewater
Treatment Works 1988 (1988 NYSDEC Standards), Table 3, Expected Hydraulic
Loading Rates, was used during the site evaluation to determine the flow rates for a
particular facility. See Exhibit 3.2.c. A to review the property use windshield survey
conducted for the Hamlet of Shandaken.

5.2. Estimate Wastewater Flow for Service Area

The MOA states “Upon agreement of the City and an Identified Community, the
maximum permitted flow may be adjusted to equal the existing flow within the
agreed-upon service area plus ten percent (10%).” The Hamlet of Shandaken’s
maximum permitted flow as estimated in the MOA was 36,000 gpd (30-day average).

The NYSEFC Strategic Wastewater Planning Study, Chapter 6 estimated the Hamlet
of Shandaken wastewater flow at 26,000 gpd based on an inventory of residential,
commercial and institutional facilities, an estimated population of 185 persons and
current estimating standards. See Exhibit C for Table 6.1 NYSEFC Wastewater Flow
Estimate. However, the NYSEFC Report inventory was performed over 15 years
ago, and the current study proposes to add 4 (four) properties to the service area
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originally proposed in the NYSEFC Report. Therefore, the Hamlet of Shandaken’s
wastewater flow was recalculated.

The Recommended Standards for Wastewater Facilities — 2004 Edition (Ten States
Standards) requires that the sizing of wastewater facilities receiving flows from new
wastewater collection systems shall be based on an average daily flow of 100 gallons
per capita plus wastewater flow from industrial plants and major institutional and
commercial facilities unless water use data or other justification upon which to better
estimate flow is provided.

According to the U.S Census Bureau, 2010 Census data for the Town of Shandaken,
the number of persons per household is 2.05. The 2010 Census data indicates the
New York State number of persons per household is 2.65 and that the Nation’s
(United States of America) number of persons per household is 2.59. To be cautious,
for this study a figure of 2.60 persons per housechold (same as the NYSEFC Report)
was used to determine the flow per residence. See Exhibit 5.2.A for the 2010 U.S.
Census Bureau information for New York State.

Using the 2.60 persons per household times 100 gallons per capita, as recommended
by the Ten States Standards, results in a total of 260 gallons per residence (or EDU).
Observations made during the site evaluations conducted during the property use
windshield survey were used to determine the flows of all potentially large users.
The flow estimate was then divided by the average residential use of 260 gallons to
determine the EDU count for those properties.

This most current inventory of the properties in the Proposed Service Area suggests
that the existing wastewater load for the Proposed Service Arca for Shandaken is
approximately 18,000 gpd. The estimated residential EDU count is 60 EDU’s and the
estimated EDU count for the entire Proposed Service Area i1s 69 EDU’s. With the
10% allotment added for growth, the Shandaken Total Wastewater Flow Estimate is
20,000 gpd, or 77 EDU’s.

See Exhibit 5.2.B for the Hamlet of Shandaken Wastewater Flow Estimate for the
Proposed Service Area.

Preliminary Engineer’s Report
Shandaken CWMP 14 8/22/2016



SECTION 6
Identification and Review of Wastewater Management Options

6.1. Septic Maintenance District

When soil conditions are favorable and lot sizes are adequate, rather than implement
some form of centralized sewage disposal, a town can form a district to take
responsibility for individual septic systems serving private property. This is called a
Wastewater Disposal District or Septic Maintenance District. The town board is
authorized to exercise all powers with respect to Wastewater Disposal Districts,
which are provided for Sewer Districts, to the extent that such powers are consistent
with the purposes of a Wastewater Disposal District. The charges for all Wastewater
Disposal District services shall be sufficient to pay all estimated annual costs of
operation and maintenance and all annual installments of principal and interest on
obligations issued on behalf of the Wastewater Disposal District. To the extent that
revenue in any year is insufficient, the excess cost over the revenues may be assessed
against the real property of the district in the following year. A Wastewater Disposal
District cannot include any portion of a Sewer District. However, a Sewer District
can include the maintenance of individual on-site septic systems (from Guide to
Developing a Municipal Wastewater Project by Lamont Engineers, P.C. and Young,
Sommer...LLC (Guidance Manual), Chapter 5, Paragraph 5.12)

The services of a Septic Maintenance District are defined locally. The services can
be as basic as a town providing awareness and information about how to properly
maintain a private septic system, inventorying the systems, and reminding
homeowners of maintenance at the appropriate intervals. However, services of a
Septic Maintenance District can also be as involved as the town operating and
maintaining the on-site system still owned by the private individual, including
providing repairs to the system or even full replacement by construction of entirely
new on-site septic systems.

On-site septic tank and subsurface treatment and disposal systems, if properly applied
to adequate site(s), and if properly operated and maintained, are effective, and these
systems are the least costly wastewater management option in initial capital costs, on-
going operation and maintenance costs and future replacement or rehabilitation costs.

The key issue is whether the individual lots are adequate in size, hydrogeologic and
physical characteristics. The sites must be evaluated with caution. If a significantly
large majority of the community sites can support an adequate, properly sized and
designed system meeting current regulatory requirements including the 100% reserve
requirement, and if the balance of the community’s sites can support specially
engineered systems, then the community can pursue the development of this option
with reasonable confidence. If a significant number of sites are insufficient, then the
septic maintenance district option should be rejected in favor of an option with more
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potential for full and long-term success (from Alternatives for Municipal Wastewater
Management Svstems, by Lamont Engineers, P.C., Chapter 10, Paragraph 1).

6.2. Sewer Dustrict

A district 1s an area of a town that receives a service from the town that benefits only
the properties within the district. A Sewer District is a legal formation of properties
within a town that are benefited by and pay for sewage treatment and disposal. The
district ensures that households within the municipality that are not benefited by the
sewer system are not unfairly burdened with its cost. Different types of Sewer
Districts may be comprised of a portion of a town or a portion of a town and village
within the same town, with the village’s approval. A Sewer District may not cross
town lines. Sewer districts do not have to be contiguous; sewer districts can have
separate sections or areas that are not contiguous (from Guidance Manual, Chapter 5,
Paragraph 5.11). The typical Sewer District is served by a sewage collection system,
a wastewater treatment plant, and a permitted surface discharge to a stream.

Sewer Districts can be developed for smaller communities that implement alternative
approaches to the wastewater collection and treatment systems that are typical of
larger municipalities. Not everyone needs to be connected to a centralized sewer
system. Districts can be formed with one or more of the properties connected to a
septic tank and providing a pump out of septic tanks, or a combination of a
centralized sewage system and individual septic systems, or numerous clustered
systems within the district itself. These systems may be located on public or private
property. A sewer district can include the maintenance of individual on-site septic
systems. The charges imposed within the sewer district can vary in direct proportion
to the benefit of the service provided.

6.2.a. Community Septic System

The flow strength and volume of a small rural community is typically lower than
that of a city and therefore simpler methods of treating and discharging of the
wastewater may be implemented. A community septic system is a wastewater
collection and treatment system that is intermediate in scale and complexity. A
community septic system may have a collection system that collects raw sewage
and conveys it to a central location. Solids are collected in a tank, and liquid is
discharged to a large leach field, where it is treated and discharged. The treated
effluent is discharged below the ground, as opposed to a wastewater treatment
plant where the discharge is usually to surface waters. The extent and complexity
of treatment of the wastewater in a community septic system is typically less than
in a wastewater treatment plant.
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6.2.a.1. Cluster System

Cluster systems are a method of wastewater treatment and disposal where two
or more homes may be connected to a common septic tank and disposal
system. These systems may be located on public or private property. This
type of multi-home septic system is more suitable for small rural communities
than for large, densely populated areas.

6.2.b. Wastewater Treatment Plant System

A wastewater treatment plant system refers to the type of sewage treatment and
disposal typical of larger municipalities, villages and cities. A wastewater
treatment plant may be necessary even in a small community if adequate
subsurface treatment and disposal sites are unavailable. Typically large diameter
gravity collection system pipes carry raw sewage directly from the homes and
businesses to pump stations, where necessary, but ultimately to a central location
where the sewage is treated and disposed of directly to a stream as a surface
discharge. Wastewater treatment plants treat the sewage through biological,
mechanical and chemical processes in order to prepare the wastewater to be
legally discharged to a body of water (i.e. without posing a health threat to the
public or creating an environmental problem).

6.2.c. Conveyance to Existing Wastewater Treatment Plant

Some communities are located relatively near a neighboring community’s
existing wastewater collection and treatment system. If that neighbor is willing to
sell some of its excess capacity at a reasonable price and if that neighbor is
willing to take on the responsibility for treating the wastewater for a reasonable
cost or for other considerations, such as annexation in the case of a town, hamlet,
and a village, then pumping wastewater to the existing system could prove to be
the best option. When a community proposes such a deal to its neighbor, it must
remember that the neighbor has no legal or moral obligation to provide the service
requested and that therefore the proposal must be financially advantageous to the
neighbor. Indeed, if the deal were not in the interest of the neighbor, then the
neighbor would have an obligation to its citizens to reject the idea.

One disadvantage to the option of pumping to a neighboring community’s
wastewater system is that the availability of future additional wastewater
treatment capacity is entirely within the power of the neighbor to grant or deny.
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6.3. Practical Wastewater Management Options for the Hamlet of Shandaken
6.3.a. Septic Maintenance District

The Proposed Service Area for the Hamlet of Shandaken contains 73 properties
as shown in Exhibit 4. A. Site features inhibiting or prohibiting the development
of adequate conventional, on-site septic systems were found on many of these
properties. As shown on the Septic Limitation Map in Exhibit 3.1.a.B, these
features are:

location too close to waterways (minimum 100° setback)
location within the FEM A 100-year flood zone boundary
too steep (>15% slopes)

insufficient lot size

unsuitable soils

location too close to private wells

O PN

The properties located within the Proposed Service Area were reviewed to
determine if an individual on-site septic system meeting Chapter 10 of the New
York Codes, Rules, and Regulations Part 75 and Appendix 75-A (10 NYCWRR
Part 75 and Appendix 75-A) could be sited on the property while avoiding the
limiting septic system site features.

To do this, the Sample Conventional Septic System Layout and Design in Exhibit
3.1.a.A, were used for the locations described in Chapter 3. These sample
conventional septic systems were based on a flow rate of 400 gpd, per the
NYSDEC 1988 Design Standards for Wastewater Treatment Works (1988
NYSDEC Standards), Table 3 — Expected Hydraulic T.oading Rates, for a 3
bedroom housing unit.

Sample Conventional Septic System Layouts and Designs were also done for the
larger commercial water users in the Proposed Service Area. The flow rates for
the larger commercial water users were determined per Table 3 in the 1988
NYSDEC Standards and are as shown in Exhibit 3.2.B, Wastewater Flow
Estimate.

There are a total of 73 properties in the Proposed Service Area. Based on this
review of the properties within the Proposed Service Area, it was determined that
15 of 73 properties (21% of total) could maintain an individual on-site septic
system with the required 100 percent leach field reserve area available. Of the
remaining 58 properties (79% of total) properties, 5 properties (7% of total)
would not meet the 2012 NYSDOH Residential Onsite Wastewater Treatment
Systems Design Handbook’s strong recommendation to avoid the 100-year flood
plain, 1 property (1% of total) cannot avoid the 100° offset from streams, 4
properties (6% of total) would not meet the NYCWRR Part 75 and Appendix 75-
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