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1.0 EXECUTIVE SUMMARY

The Rensselaerville Water District (Water District) has contracted C.T. Male Associates
Engineering, Surveying, Architecture, Landscape Architecture & Geology, D.P.C. (C.T.

Male) for engineering services and the preparation of a preliminary engineering report

for a raw water source, treatment facility, and water storage for the municipal drinking

water system.

This report will:

1.

Summarize the findings of the engineering evaluation and assessment of
alternative drinking water sources and their respective treatment

requirements.

Summarize the findings of the engineering evaluation and assessment of

alternative water storage options.
Present an analysis of the alternatives and comparison of costs.

Identify recommended actions that need to be taken for design and

construction of the new drinking water source and treatment facility.

Identify recommended actions that need to be taken for design and

construction of the new water storage tank.

Present the basis of design for the chosen alternative water source and

associated treatment facility.

Present the basis of design for the chosen alternative water storage option.



20 PROJECT BACKGROUND

The Rensselaerville Water District owns and maintains a treatment and distribution
system to deliver drinking water to its customers in a portion of the Town of
Rensselaerville (Town). The system, under Public Water Supply (PWS) ID# NY0100202,
serves approximately 200 persons through 79 service connections. The 14,000 gallon per
day (GPD) treatment plant, which withdraws water from the Ten Mile Creek, is located
off Rice Road. The treatment process consists of a slow sand filter and a granular activated
carbon (GAC) filter with chlorine disinfection before being fed to the system via
approximately 5,100 linear feet (LF) of ductile iron water main. The water system also has
a 50,000-gallon buried concrete water storage tank at the treatment plant, and a below-
grade pump station on Methodist Hill Road. The water system supplies an average of
13,000 GPD to the customers of the Water District.

Historically, the Water District has had violations for disinfection by-products (TTHM
and HAAs) concentrations and turbidity levels in excess of safe drinking water
standards. The Water District has consulted with engineering firms in the past to address
treatment deficiencies at their plant and raw water intake area. Recommendations, which
have been implemented at various times, include, but are not limited to modifications in
the slow sand filter, addition of a GAC tank, addition of permanganate dosing, increased
hydrant flushing frequency and removal of a beaver dam upstream of the raw water
intake. Despite implementation of the above noted recommendations, finished water

continues to show MCL violations during some periods.

The Water District desires to have an engineering evaluation conducted to identify

upgrades necessary to the water system to address these violations.

2.1 Site Information

The Town of Rensselaerville is located in the southwest portion of Albany County, New

York. A Site Location Map is included as Figure 1.

The Rensselaerville Water District water treatment plant and buried water storage tank
are located at the south end of Rice Road. The Water District owns a small (4,825 square-

foot) parcel off the private access road, approximately 340-feet south of Pond Hill Road.



A parcel being considered as an alternative water source is Tax Parcel 137.9-2-10.1 on
Albany Hill Road, which is a 10.54 acre parcel owned by the Huyck Preserve. Any work
relating to a proposed Water District-owned well field is located at this property.

The existing distribution system currently serves 79 customers along the roads of County
Route 351, Delaware Turnpike, Methodist Hill Road, and Albany Hill Road. Any work
relating to the proposed private wells includes all properties served by the distribution
system. Historical design plans for distribution system improvements, dated 1980, are

included in Appendix B.1.
A Project Location Map, detailing all proposed project locations, is included as Figure 2.

Existing soil information, including estimates for the depth of bedrock, for this report was
obtained utilizing the United States Department of Agriculture’s Web Soil Survey (WSS),
an online, GIS-based mapping tool. A printout of the results of the WSS research is
included in Appendix A.1.

The Ten Mile Creek begins at the Lake Myosotis Dam, which is located in the Huyck
Preserve, and runs generally easterly through the Town of Rensselaerville, crossing
Delaware Turnpike/Albany County Route 353. Three (3) tributaries of the Ten Mile
Creek are also located in and around the service area to the north and northeast of the
system. A search of the NYS Department of Environmental Conservation’s (DEC)
Environmental Resource Mapper (ERM) shows the Ten Mile Creek and tributaries of the

Ten Mile Creek are Classified C streams.

The search on the ERM also shows that a portion of the proposed project is near Federally
Regulated freshwater wetlands (Albany Hill Road property). There are not any New York
State Regulated wetlands located within the service area. The ERM also shows that a large
area of the service area and the Preserve are in the vicinity of the Yellow-banded Bumble
Bee. While this is noted, New York State does not currently have the yellow-banded
bumble bee listed as threatened, endangered, or of concern. A printout of the NYSDEC
ERM map showing the Rensselaerville Water District Service Area and proposed project

areas is included as Appendix A.2.

National Flood Hazard Layer Flood Insurance Rate Maps (FIRMette) for the project areas
are included as Appendix A.3. As shown in the maps in this appendix, the proposed
project areas are in zones categorized as “Minimal Flood Hazard”. Areas immediately

adjacent to the Ten Mile Creek are within the flood Zone A, meaning areas are within a
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1% chance of flooding annually. Proposed work in these areas will be avoided wherever

possible.

2.2  Ownership & Service Area

The Rensselaerville Water District owns and operates the water treatment plant,
distribution system, buried water storage tank, and pump station. The Water Treatment
Plant is operated by a part-time plant operator who is contracted by the Water District to

manage plant operations.

The Water Treatment Plant is located on a parcel owned by the Water District on Rice
Road. Access to the treatment plant is permitted along a privately owned road from Pond
Hill Road. The treatment plant is also located adjacent to the Huyck Preserve (Preserve).
A site aerial map depicting the existing water treatment plant and its surrounding area is
included as Figure 3. The raw water intake, located at the Rensselaerville Water Supply
Dam on Ten Mile Creek, is within the Preserve limits. The raw water intake is located
approximately 1,550 feet downstream of the Lake Myosotis Dam. The Lake Myosotis

Dam impounds approximately 143-million gallons of water to create Lake Myosotis.

The 6” raw water intake line, which runs approximately 970 feet from the Rensselaerville
Water Supply Dam to the treatment plant, is also within the Preserve limits. The Preserve
is primarily located in one large area (+/- 2,000 acres), made up of several parcels,
northwest of the water system. The Preserve also owns and maintains several other
parcels of land within the Town, including a proposed project site adjacent to the existing

water distribution system on Albany Hill Road.

The distribution system connects approximately 200 residents within the town to the
system, through approximately 79 service lines. The distribution system serves properties
along County Route 351, Delaware Turnpike/NYS Route 85, Methodist Hill Road
(formally referred to as Crocker Road), and Albany Hill Road. Except for a few municipal
owned and community buildings, there are currently no commercial or industrial users
connected to the system. Other than the service area, the Town is mostly rural and there
are no nearby municipal water distribution systems that tie into the system or would be

feasible to tie into.



The system currently uses an average of 13,000 gallons per day (GPD) of water. A
summary of the system demands and operational averages dating back to January 2019

are included in the graph below.
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The users in the system are not metered, so it is unknown how much of the treated water
is unaccounted for due to potential leaks in the system. The maximum single day
production was recorded at 45,800 GPD in July 2019. Subsequent high yield days include
dates in June 2019 and again in April 2020. A summary of the maximum daily production,
dating back to January 2019 is included in the graph on the next page.
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The water treatment plant is currently sized to treat 14,400 gallons of water per day, being
controlled by the sand filter and GAC filter rates of 10 GPM. The onsite 50,000 gallon
buried water storage tank is utilized to store the volumes necessary for the infrequent
high demand days.

The distribution system also includes 14 fire hydrants, several of which are inoperable
due to age and condition. Flow testing of the operable fire hydrants in the system was
conducted on March 25, 2024, by C.T. Male Associates with the assistance of Water
District personnel. A water distribution system should be able to provide a minimum fire
flow of at least 500 GPM to an opened hydrant. In general, the system is unable to provide
adequate fire flow to some locations in the system, particularly around Methodist Hill
Road. The equipment utilized for fire flow can measure readings between 530 GPM and
2,120 GPM. There were two hydrants flowed where readings were not obtained,
indicating a flow of less than 530 GPM. Results of the flow testing and a map of they
system’s hydrant locations are attached in Appendix B.4.

Based on the National Fire Protection Association (NFPA) regulations for fire flow
protection, the worst-case scenario for fire protection in the distribution system (non-
family dwelling, no sprinkler system) would require minimum flow of 1,000 GPM for up
to two (2) hours. This equates to 120,000 gallons over two (2) hours. As the system is

currently designed, there is not sufficient storage capacity to meet this requirement,



however there are only a few buildings within the distribution system that have this

requirement, including the library and other community buildings.

Most of the system falls within the designation of 1 and 2 family dwellings, not exceeding
5,000 square feet of fire area, with minimal separation between buildings. For this case
scenario, NFPA requires 1,000 GPM for up to one (1) hour. Though the current system
does not meet this requirement (50,000 gallon buried storage), a 60,000-gallon tank will

provide sufficient storage in this scenario.

The estimated population of the entire Town is approximately 1,798 persons, taken from
the 2022 U.S. Census Bureau’s Population and Housing Unit Estimates. The table below

summarizes the population trend from the U.S. Census.

Town of Rensselaerville - Population Data

Year 2000 2010 2020
Population 1,915 1,844 1,826

As shown in the above table, the population of the Town has not seen significant growth
or decline in the past 20+ years. It shall be noted that the water system does not serve the
entire Town, but this is representative of the growth trends within the service area.
Though the distribution system was upsized and replaced in the 1980s, the distribution
system has not been extended to serve additional areas since the establishment of the
water district in 1943. For this reason, significant increase in demand due to population

growth or district expansion is not expected.

2.3  Existing Facilities

The water treatment plant consists of a settling tank, a slow sand filter, a granular
activated carbon (GAC) tank, and chlorine disinfection. At the water treatment plant,
there is also a 50,000-gallon buried water tank which stores the treated water before being
distributed by gravity to the users of the system. A process diagram depicting the existing

treatment plant flow is included in Appendix B.2.

The raw water intake is located in the Ten Mile Creek, upstream of the Rensselaerville
Water Supply Dam, where the water enters the system via a buried 6” ductile iron pipe.

The water travels by gravity to the water treatment plant on Rice Road where it enters
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the treatment facility. Rice Road is a privately owned roadway that is used to access the

treatment facility from Pond Hill Road. The Town does not own Rice Road.

Much of the original water treatment plant, built in the 1940s, is still in place including
the buried settling tank, sand filter tank and water storage tank. Amendments to the
treatment process have been made over the years to combat the persistent finished water
quality violations. The addition of a GAC tank, revisions to the sand filter material, and
the addition of a permanganate dosing pump at the settling tank have all been

implemented at the treatment plant over the last five (5) years.

The buried water storage tank was inspected by Atlantic Underwater Services in April
2024. The results of the inspection noted that the tank was overall in adequate condition
for its age, with minor recommendations for maintenance and improvements.
Observations of stains, stalactites, and/or leaks from exterior water were noted. The
inspection report is attached in Appendix B.3.

The distribution system provides water to approximately 79 properties in the Town,
distributed primarily along 8-inch and 6-inch ductile iron water main. The distribution
system was upgraded to the existing piping in the 1980s. Design plans for the distribution
system are attached in Appendix B.1. The system also has 14 fire hydrants distributed at
appropriate intervals throughout the system, though several are in poor condition and

are marked as out of service.

Due to topographic restrictions, a pump station on Methodist Hill Road feeds a small
portion of the water system. At the time of C.T. Male’s site investigation, the pump station
was noted to be not operating correctly. According to Water District personnel, the
pressure tank has been out of service for several months and the pump itself has been
running continuously to supply flow to users in higher elevations. When the pumps are
operating, the pressure to this area meets 10-State Standards minimum required pressure
of 35 psi, however the condition of the pump station is deficient and is at high risk for

failure.

24  Need for Project

The Rensselaerville Water District’s Treatment Plant was constructed and put online in
1943. Until 2021, when the GAC filter and the permanganate dosing pumps were added



and the sand filter media was replaced, very few improvements had been made to the

water treatment plant.

The Rensselaerville Water Treatment Plant Operator monitors finished water quality, as
required by the NYSDOH. Records dating back as far as 1986 show that the District has
consistently been near or in excess of the MCLs for various disinfection byproducts
(DPBs), including THMs and HA As. Records provided by the Water District are included
in Appendix B.5. Disinfection byproduct formation is a greater concern for water supplies
with a surface water as their source, since DBP formation is related to organic content in

raw water supply.

In 2021, in an effort to address the violations, the Water District hired Kaaterskill
Associates to design and implement modifications to their existing water treatment
process. As a result of the report, and with approval by the Albany County Department
of Health, a Granular Activated Carbon (GAC) filter was installed for targeted treatment
of DBPs. Due to site restraints at the existing plant, the GAC filter cannot be backwashed
in place, so maintenance of the GAC has not been conducted in conformance with the

maintenance guidelines provided by the manufacturer.

The GAC Tank was installed and put online in 2021. Since the GAC tank was installed,
there has not been a recorded decrease in DBPs. The District has continued to be in
violation of MCLs associated with THMs and HAAs on some occasions. Testing results
from February 2021 to May 2022 triggered two separate notifications to the users of the
system for MCL exceedance. Actions taken since these events include the removal of a
beaver dam upstream of the raw water intake, increase frequency of hydrant flushing,
the changeout of GAC media in the tank, and working with the GAC filter design firm,
East Coast Filter for further recommendations. East Coast Filter has also recommended

the replacement of the GAC with a different GAC media that was previously used.

Between the dates of August 8, 2022 and August 23, 2022, samples of finished water
collected exceeded the MCL for turbidity. Although it was believed to be a seasonal
condition of the raw water, the District has added a permanganate dosing pump to treat
the raw water as it is entering the plant. The permanganate is used to assist in control of
DBP formation. Copies of the public notifications from the Department of Health
regarding the 2021 and 2022 MCL violations are attached within Appendix B.6.



There are clear trends that indicate that either the existing water treatment plant, the
water source, or a combination of both factors, result in the plant frequently exceeding
water quality standards for disinfection byproducts and for turbidity. With regards to the
2022 exceedances for turbidity, this can be related to seasonal water quality depending
on weather factors during August of 2022. High turbidity in creeks or streams generally
occurs after a period of significant heavy rain. In the case of this water source, turbidity
could also be a factor depending on operation of the Lake Myosotis spillway and any

low-level flow controls.

25  Capacity Development

The Capacity Development Program Evaluation Form is attached as Appendix D. The
Smart Growth Assessment Form is attached as Appendix E.

3.0 ALTERNATIVES ANALYSIS - WATER SOURCE & TREATMENT

The following sections outline alternatives for upgrades and improvements to the water
system. A variety of alternatives to combat the existing deficiencies in finished water
quality were evaluated, ranging from no action, new treatment facilities at the existing
site, and creating a new water source and treatment facility at a new site adjacent to the

distribution system.
Deficiencies to be addressed include the following:

» Disinfection byproduct violations
* Quality of raw water
* Age of infrastructure

* Operational and maintenance processes

3.1 Alternative 1 - New Groundwater Source
3.1.1 Description

Alternative 1 includes the construction of a new groundwater source well field and
treatment facility. The viability of this site being utilized as the new ground water source
for the Water District is described in the Source Water Assessment, which was completed
by C.T. Male in March 2024. The Source Water Assessment is attached in Appendix C.1.

Other groundwater site options were evaluated, however due to distance from the
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system, property ownership, and assumed subsurface conditions, the Albany Hill Road
site was determined to be the best potential groundwater source in the area, from both a

quantity and quality perspective.

The proposed groundwater source well field is located at the northeast end of the
distribution system on Albany Hill Road. A site location map is attached as Figure 4. The
well field, which will comprise of at least two (2) water supply wells and one (1) backup
well will meet the demands of the Water District, as well as the NYSDOH and NYSDEC

source requirements.

The Source Water Assessment, which did not include any monitoring wells or extensive
site testing, recommended the use of a Preserve owned property, north of the Town Park
on Albany Hill Road. This location is near the east end of the distribution system. This
location is the closest potential well field location to the existing system and would
require minimal extension of the distribution system to connect. Connection of this site
to the existing distribution system will require the installation of approximately 1,110 feet
of 8-inch HDPE watermain along Albany Hill Road, along with abandoning the existing
6-inch DIP section that currently exists along Albany Hill Road.

An investigation of the site before final design progresses will be required and would
require the installation of monitoring wells to be drilled, developed and sampled to
compare to NYSDOH Part V criterion and assess if sufficient water quantity and quality
can be attained. If the groundwater quality indicates no significant treatment is required
and sufficient water quantity can be attained, each test well can be connected to the
existing distribution system for the Water District to distribute to its users. Due to the
favorable conditions believed to be present at this groundwater source from a water
quality standpoint, the need for additional treatment beyond disinfection is not likely and

not included in the estimates of probable construction cost.

The ground water sources will be pumped to a new 500 square-foot disinfection and
metering building, where the water would be disinfected with sodium hypochlorite
(chlorine) prior to being sent to the distribution system. Sodium hypochlorite is being
proposed as it is a common disinfection process and is generally the most cost-effective
option. At the time of this report, only a desktop review of the ground water quality has
been done, and it is assumed that minimal treatment is necessary to meet quality drinking
water standards. The plant will also include five (5) 120-gallon pressurized contact tanks,

in parallel, in order to provide sufficient contact time for the disinfectant.
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Pump controls at the water treatment plant shall be coordinated with the water levels of
the water storage tank at Rice Road. This will allow the plant to adjust the quantity of
water being made without compromising water age in the system. The water storage tank
at Rice Road is at the furthest opposite end of the distribution system to the proposed
water treatment plant. Increased water age is a contributing factor to the existing
disinfection byproduct violations, and this proposed design will assist in minimizing

water age by time it reaches the customers.

This Alternative also includes the decommissioning and demolition of the existing
treatment plant facilities at Rice Road, including the concrete settling tank, the buried
sand filter, and the chemical feed building. The existing treatment facilities will remain

online during the construction and installation of the new plant.
3.1.2 Opinion of Probable Construction Cost

The budget level opinion of probable cost for Alternative 1 is $1.59 million. A summary

of the probable construction cost is presented below.

Alternative 1 - Groundwater Source (Albany Hill Road)
Item | Total Price
Construction Costs
Well Field Site - Albany Hill Road $ 733,949.00
Distribution System - Albany Hill Road/County Rt 361 $ 265,160.00
Existing WTP Site - Rice Road $ 34,500.00
Subtotal $ 1,033,609.00
Contingency $ 186,049.62
Construction Subtotal |$  1,219,658.62
Non-Construction Costs
Hydrogeological Services $ 127,950.00
Other $ 243,931.72
Non-Construction Subtotal | $ 371,881.72
Alternative 1 - Total Cost | $ 1,591,540.34

A detailed breakdown of the cost opinion is included in Appendix F.
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3.1.3 Non-Monetary Factors

The proposed well field and treatment plant location is currently owned by the Huyck
Preserve and an agreement would be required to obtain permissions for the Water
District to utilize this property. The Huyck Preserve has a mission to maintain and keep
natural the Preserve for generations to come. The construction of the well field and
treatment plant on this property would result in minimal disturbance to the existing
environment. The installation of a drilled well would also align with the Preserve’s goals

of keeping the resources withing the preserve natural and clean.

Although a desktop review has found that this specific location for well source water
anticipates a high quality of raw water, the exact water quality and yield is unknown at
this time. Additional testing is required to understand the viability of this source water

location, as well as if any additional treatment measures are needed.

In general, groundwater sources are far less susceptible to individual weather events and
will be able to provide a consistent quality of source water to the Water District for
treatment. In addition, ground water sources are less likely to be a source of turbidity and
organics, which will minimize the concerns for turbidity and disinfection byproduct
violations. For the purpose of this report, it is assumed that only disinfection of the well

water will be required for this Alternative.

3.2  Alternative 2 - Existing Surface Water Source (Ten Mile Creek) with New
Treatment Facilities

3.2.1 Description

Alternative 2 includes the construction of a new packaged water treatment facility at the
existing Rice Road treatment plant location. A site location map is included in Figure 5.
A packaged plant designed for the specific raw water quality of the Ten Mile Creek would

cater to the needs of the system.

The raw water is high in turbidity and organics, so this Alternative will utilize a
membrane filtration system to filter the water prior to disinfection. The use of a
membrane filtration system, such as a Pall Aria AP-2 water treatment system, is designed
to remove organics, suspended solids/turbidity, viruses, and bacteria from the water,
which will provide a higher quality water prior to disinfection. This will effectively assist

in the disinfection byproduct issues that the system is currently experiencing.
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The use of a membrane filtration system for source water applications requires the
addition of a coagulant prior to filtration. A dosing of sodium hydroxide will be added
to the raw water prior to filtration. Following filtration, the water will be disinfected with
sodium hypochlorite (chlorine) prior to entering the water storage tank on site. A
conceptual schematic of the proposed filtration system and technical specification data is

included in Appendix G.

The use of a membrane filtration system requires a backwash cycle of the filters (flux
maintenance/reverse filtration), which is done several times a day, and a routine deeper
cleaning of the filters, Clean in Place (CIP) or Enhanced Flux Maintenance (EFM), which
is done either once a month with CIP or every two (2) days with EFM. The membrane
filtration systems utilize citric acid in cleaning the filters. The membrane filters shall be

replaced every 10 years.

The membrane filtration system is estimated to produce approximately 1,800 gallons of
wastewater per day (657,000 gallons per year) from the routine backwash cycles, which
can be disposed of through a traditional sanitary sewer collection system. As it exists, the
plant currently at Rice Road is not connected to the Town of Rensselaerville Sanitary
Sewer System. An approximately 625-foot extension of the sanitary sewer collection
system, north along Pond Hill Road and southwest to the treatment plant will be

required.

This Alternative also includes the decommissioning and demolition of the existing
treatment plant facilities, including the concrete settling tank, the buried sand filter, and
the chemical feed building. The existing treatment facilities will remain online during the

construction and installation of the new plant.
A pilot study will be required prior to the full design of a membrane filtration plant.
3.2.2 Opinion of Probable Construction Cost

The budget level opinion of probable cost for Alternative 2 is $3.23 million. A summary

of the probable construction cost is presented on the following page.
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Alternative 2 - Surface Water Source (Ten Mile Creek)
Item | Total Price
Construction Costs
Existing WTP Site - Rice Road $  2,145,900.00
Sanitary Sewer Extension - Pond Hill Road to WTP $ 137,700.00
Subtotal $  2,283,600.00
Contingency $ 411,048.00
Construction Subtotal | $  2,694,648.00
Non-Construction Costs
Non-Construction Costs Subtotal | $ 538,929.60
Alternative 2 - Total Cost | $  3,233,577.60

A detailed breakdown of the cost opinion is included in Appendix F.
3.2.3 Non-Monetary Factors

Many of the existing concerns for raw water quality are believed to be a result of a shallow
intake with variable depth to the surface due to weather conditions. The continued
reliance on a surface water source such as the Ten Mile Creek will require close
monitoring of raw water quality to ensure that dosing throughout the treatment plant is

adequate for the changing water conditions.

By utilizing the easement and raw water infrastructure in place within the Preserve, there

will be no additional environmental impact made within the Preserve limits.

The new packaged treatment plant is approximately 800 square feet, however it will be
larger than the existing treatment plant chemical feed building, which is approximately
180 square feet. In addition, the existing plant is rather discrete (buried holding tank,
buried sand filter, low profiled chemical feed building), however in order to maintain
drinking water treatment operations during construction, it is unrealistic an equally low

profile water treatment plant will be able to be achieved.

The membrane filtration system will require filter backwash to be discharged to the
sanitary sewer system. This will require approvals from the wastewater treatment plant
to discharge filter backwash to the municipal system. In the event that the wastewater
treatment plant does not allow the discharge of backwash, other disposal methods will
need to be explored, which could include an onsite dewatering system with solids

disposal to an approved waste management facility or land application with approval
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from NYSDEC. The extension of the sanitary sewer collection system to the water

treatment plant will also require approvals from the Sewer District.

Although not specifically included in the cost opinion and life cycle analysis, the
continued use of the existing raw water source will require the Water District to perform
any necessary repairs to or NYSDEC compliance studies for the Rensselaerville Water

Supply Dam.

3.3  Alternative 2A - New Surface Water Source (Lake Myosotis) with New
Treatment Facilities

3.3.1 Description

Alternative 2A includes the construction of an approximately 2,375 foot raw water intake
line up to Lake Myosotis, and a new packaged water treatment plant at the existing Rice
Road treatment plant site. The existing raw water line is to be abandoned in place. A site

location map is included in Figure 6.

The existing raw water intake is located downstream of the Lake Myosotis Dam within
the Ten Mile Creek. A Source Water Analysis was completed by C.T. Male, and evaluated
the overall quality of the Ten Mile Creek and greater Lake Myosotis Watershed. In
general, the Lake Myosotis Watershed and Lake Myosotis itself were viewed to have low
risk to potential contaminants and could be a favorable water source with a proper raw

water intake. The Source Water Assessment is attached in Appendix C.2.

A new raw water intake within Lake Myosotis could provide enough depth to minimize
organics getting to the water treatment plant. As a surface water source, a traditional
water treatment plant would still be required to include sedimentation, filtration and
disinfection. The current water treatment plant facilities in place are inadequate and do
not allow for the required maintenance of the treatment processes. A full replacement of
the water treatment plant would be required for this Alternative. A combination of
monetary and non-monetary factors makes this Alternative undesirable for

consideration.
3.3.2 Opinion of Probable Construction Cost

The budget level opinion of probable cost for Alternative 2A is $1.24 million. A summary

of the probable construction cost is presented on the following page.
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Alternative 2A - Surface Water Source (Lake Myosotis)
Item | Total Price
Construction Costs
Raw Water Line Extension $ 296,875.00
Raw Water Line Intake into Lake Myosotis $ 500,000.00
Mobilization/ Demobilization, General Conditions & Other | $ 80,000.00
Subtotal $ 876,875.00
Contingency $ 157,837.50
Construction Subtotal |$  1,034,712.50
Non-Construction Costs
Non-Construction Costs Subtotal | $ 206,942.50
Alternative 2A - Total Cost | $ 1,241,655.00

A detailed breakdown of the cost opinion is included in Appendix F.

Due to the high cost of constructing the raw water line extension to Lake Myosotis and
the installation of the intake in Lake Myosotis, this Alternative was not further
investigated. This cost summary does not include the costs associated with the
construction of a new water treatment plant or other associated construction

requirements.
3.3.3 Non-Monetary Factors

The installation of a new raw water intake line would have environmental implications
on Preserve property. To install the raw water intake line, approximate 1,675 feet of the
installation would include significant clearing of Preserve land. The 700 feet of intake
closest to the water treatment plant would be able to utilize the mostly cleared path
already used for the intake feed line. These areas will need to be maintained clear paths

in the case of any maintenance and to provide access to all areas of the intake line.

The installation of the raw water line into Lake Myosotis would require extensive
construction, including the temporary dewatering of a portion of the lake. Sheet piling
would be utilized to protect the construction area within the lake, and could cause a

significant disruption to the habitat in and around the area.

The extensive environmental impacts and constructability challenges that would be a

result of this Alternative makes this Alternative undesirable for further investigation.
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3.4 Alternative 3 - Individual Private Wells
3.4.1 Description

Alternative 3 includes the decommissioning of the existing water treatment plant and
distribution system and constructing individual drilled well sources to all Water District
customers. This alternative considers the dissolution of the Water District and will

require each property to be served by their own private well.

Each of the 79 customers of the Water District would be provided a 6-inch cased bedrock
drilled well (200" deep, each with a 2 hp submersible pump, objective yield of 5 GPM)
and site piping. Upon completion of the project, the wells, piping and in-home units will
be the responsibility of the homeowner to maintain.

Separation between wells and on-site septic systems is generally the driving factor when
deciding if a well can be drilled. All properties are in the existing Town of Rensselaerville
Sewer District, except for one current water district customer, which is the property of
464 Albany Hill Road. In order to meet minimum separation requirements between septic
tanks, absorption fields and the proposed well to be drilled, the property at 464 Albany
Hill Road will need to be connected to the municipal sanitary sewer collection system.
The last known connection to the sewer system is the property at 473 Albany Hill Road,
which is approximately 400 feet south of 464 Albany Hill Road. The installation of two
(2) sanitary sewer manholes, approximately 400 feet of 8” sanitary sewer main, and a
sanitary sewer service lateral are included as part of this Alternative.

3.4.2 Opinion of Probable Construction Cost

The budget level opinion of probable cost for Alternative 3 is $1.88 million. A summary

of the probable construction cost is presented on the following page.
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Alternative 3 - Private Individual Wells
Item | Total Price
Construction Costs

Existing WTP Site - Rice Road $ 34,500.00
Distribution System $ 1,261,500.00
464 Albany Hill Road $ 94,800.00
Subtotal $  1,390,800.00
Contingency $ 250,344.00
Construction Subtotal | $ 1,641,144.00

Non-Construction Costs
Non-Construction Costs Subtotal | $ 237,000.00
Alternative 3 - Total Cost | $ 1,878,144.00

A detailed breakdown of the cost opinion is included in Appendix F.
3.4.3 Non-Monetary Factors

Drilling the individual wells may be a challenge to meet minimum separation
requirements and each property would have to be analyzed and potential variances from
separation distance requirements would need to be approved on a case-by-case basis.
There are also properties with backyards on the Ten Mile Creek that have a very limited

amount of space on their properties to drill a well and maintain adequate separation.

The water quantity and quality for individual drilled wells are unknown at this time. The
water quantity, although believed to be acceptable for a residential water well from a
desktop review, cannot be guaranteed and may require additional testing. The
continuous monitoring of water quality would no longer take place by the municipal
water supply and would be the responsibility of the individual homeowner to check the

long-term quality of the water entering their homes.

The dissolution of the Water District would be a direct result of this Alternative, however,
some mechanism would need to be in place to bond the capital cost to install the wells
over time. This would likely require the water district to be in place from a taxing

perspective only until the bond is paid off.

The extension of the sanitary sewer collection system to the property of 464 Albany Hill

Road will require approvals from the Sewer District.
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3.5 Alternative 4 - No Action
3.5.1 Description
Alternative 4 is no action.

If no action is taken, finished water quality will continue to be in violation of NYSDOH
drinking water standards and the aging treatment infrastructure will continue to

deteriorate The no-action alternative is not recommended.

4.0 ALTERNATIVE ANALYSIS - WATER STORAGE TANK

The following sections outline potential alternatives for water storage in the system.
Although the buried water storage tank appears to be in acceptable condition when
compared with its age, the tank itself is nearing 80 years old and should be replaced.
Alternatives have been reviewed to consider the Water District’s needs for fire protection
volume, water age concerns in the system, land available to the Water District, and other

factors. A no action approach is also considered.

As discussed previously in this report, the minimum fire storage requirement for one-
and two-family homes is to provide 1,000 GPM for at least one hour. This equates to a
minimum volume of 60,000 gallons, which is 20% more volume than the system currently
has capacity to store. There are a few customers in the Water District who require
additional flow duration due to size, use, and proximity to nearby properties. These
properties require a minimum of 1000 GPM for at least two (2) hours, which equates to
120,000 gallons. It is believed that any additional increase in storage beyond the 20% will
be detrimental to solving the system’s concerns with disinfection by products and water
age. The most ideal location for a new water storage tank is in the same location as the
existing water storage tank, so this report does not offer alternatives to relocate the tank
to another property. The existing location is ideal from an elevation and location within

the distribution system perspective.
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41  Alternative 1 - Welded Carbon Steel Ground Storage Tank
4.1.1 Description

Alternative 1 includes the construction of a new 60,000 gallon welded carbon steel ground
storage tank at the existing Rice Road property. This alternative also includes the

demolition of the existing 50,000 buried storage tank upon installation of the new tank.

In order to maintain adequate storage volume for fire protection, the existing 50,000
gallon buried water storage tank treatment plant property will be replaced at the site. The
tank will be replaced with a 60,000 gallon, 26-foot diameter, welded carbon steel ground

storage tank to meet the minimum storage requirements for most of the Water District.

The interior of the tank will be coated with an epoxy system and the exterior will be
coated with an epoxy/ urethane system in accordance with AWWA D102. The tank will
also have a mixer mounted to the middle of the tank to help reduce water age, minimize

ice formation due to freezing temperatures, and maximize overall water quality.
4.1.2 Opinion of Probable Construction Cost

The budget level opinion of probable cost for Alternative 1 is $661,000. A summary of the

probable construction cost is presented below.

Alternative 1 - Welded Carbon Steel Ground Water Storage Tank
Item | Total Price
Construction Costs
Existing WTP Site - Rice Road |$  466,460.00
Contingency $ 83,962.80
Construction Subtotal $ 550,422.80
Non-Construction Costs
Non-Construction Costs Subtotal $ 110,084.56
Alternative 1 - Total Cost $ 660,507.36

A detailed breakdown of the cost opinion is included in Appendix F.

-21 -



4.1.3 Non-Monetary Factors

The ground storage tank will require repainting of the interior and exterior surfaces every
20 years. To complete this maintenance, the tank will be required to be drained and taken
offline for the duration of the interior paint work. While the tank is offline, fire protection
storage requirements will not be met. Additionally, the water available for the users in
the distribution system will be limited to the plant capacity for this time, without a
temporary storage solution in place. Tank maintenance during a season of lower demand

would be recommended.

The ground storage tank is expected to be approximately 16-feet tall and would require
fencing around the perimeter for safety and protection of the tank. This is a stark contrast
to the existing buried tank that is not visible. This property sits adjacent to the Preserve
and is visible from some sections of the hiking trails. The property also sits adjacent to a
residential property. It is unknown if a 16-foot tank would be visible from any roadways,

aside from Rice Road, in the Town.

4.2  Alternative 2 - Cast-in-place Concrete Buried Storage Tank
4.2.1 Description

Alternative 2 includes the construction of a new 60,000 gallon cast-in-place concrete
buried storage tank at the existing Rice Road property. This alternative also includes the
demolition of the existing 50,000 buried storage tank upon installation of the new tank.

The buried tank option is most similar to the existing storage tank that exists today.

The tank will have a mixer mounted to the middle of the tank to help reduce water age,
minimize ice formation due to freezing temperatures, and maximize overall water

quality.
4.2.2 Opinion of Probable Construction Cost

The budget level opinion of probable cost for Alternative 1 is $775,000. A summary of the

probable construction cost is presented on the following page.

-22 -



Alternative 2 - Cast-in-Place Concrete Buried Water Storage Tank
Item | Total Price
Construction Costs
Existing WTP Site - Rice Road |$  547,625.00
Contingency $ 98,572.50
Construction Subtotal $ 646,197.50
Non-Construction Costs
Non-Construction Costs Subtotal $ 129,239.50
Alternative 2 - Total Cost $ 775,437.00

A detailed breakdown of the cost opinion is included in Appendix F.
4.2.3 Non-Monetary Factors

This Alternative would provide a buried tank, which would be most similar to the
existing buried tank at the Rice Road location. The proposed tank would not be visible

from roadways or the Preserve.

The buried tank option would require the least amount of maintenance over its lifetime.
No recoating or repainting of the tank would be required, meaning that the tank can stay

online at all times.

The water elevation will remain consistent to the existing conditions, so water pressure

and flow at hydrants in the system will perform as they do now.

4.3 Alternative 3 - No Action
4.3.1 Description
Alternative 3 is no action.

This alternative would continue utilizing the existing buried 50,000-gallon storage tank
at the Rice Road property. The existing tank, which is the original tank installed in 1943,
was most recently inspected by Atlantic Underwater Services in April 2024. The report is
attached in Appendix B.3. There are some minor deficiencies noted in the attached report,

but overall, the condition of the tank is acceptable. Given it’s age (80 years old), the tank
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is beyond its useful life and should be replaced. If the Town is planning on a significant

capital project that includes other upgrades, this is the time to replace the water tank.

As of this engineering report, the existing tank does not have a mixer in it. While a mixer
is generally recommended in water storage applications, this Alternative does not

include the installation of a mixer.
4.3.2 Opinion of Probable Construction Cost

This Alternative would be no cost to the Water District immediately, but over time the

tank will deteriorate requiring maintenance or replacement.
4.3.3 Non-Monetary Factors

The existing storage volume of 50,000 gallons does not provide the distribution system
the minimum fire volume required for most of the users in the system, one- and two-

family houses.

The existing water quality issues could be attributed to the tank not having a mixer
installed, resulting in old water getting to the distribution system. The water quality
could also be a result of the condition of the latches on the tank not being watertight and

potentially allowing stormwater into the finished water supply.

5.0 ALTERNATIVE ANALYSIS - METHODIST HILL ROAD PUMP STATION

Source Water Alternatives 1, 2, & 2A would continue to feed the water distribution
system by gravity. There would continue to be a need to serve the system at higher
elevations, so alternative upgrades to the pump station on Methodist Hill Road are

evaluated below.

The pump station, which is located north of the property at 10 Methodist Hill Road,
serves eight (8) homes north of the pump station. The properties on Methodist Hill Road
would not be able to receive the required minimum normal working pressure of 35 psi
without the implementation of a pump station. During hydrant flow testing in March
2024, a static pressure reading was taken at the hydrant furthest north on Methodist Hill
Road, in front of the last property served on the system. A static pressure reading of 44

psi was recorded.
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At the time of this study, the existing pump station had experienced a recent failure of
the pressure tank in the pump station, and has been operating solely on the pump since

the failure approximately 7 months ago.

51  Alternative 1 - New Pump Station
5.1.1 Description

This alternative includes the full replacement of the pump station on Methodist Hill
Road, including the pump vault, a booster pump, and all piping. This Alternative also

includes the demolition of the existing vault and its contents.
5.1.2 Cost Estimate

The budget level opinion of probable cost for Alternative 1 is $69,400. A summary of the

probable construction cost is presented below.

Alternative 1 - Pump Station Replacement Methodist Hill Road
Item | Total Price
Construction Costs

Pump Station - Methodist Hill Road | $ 49,010.00

Contingency $ 8,821.80

Construction Subtotal $ 57,831.80
Non-Construction Costs

Non-Construction Costs Subtotal $ 11,566.36

Alternative 2 - Total Cost $ 69,398.16

A detailed breakdown of the cost opinion is included in Appendix F.
5.1.3 Non-Monetary Factors

The replacement of the existing pump station will provide ease of mind and trust in the
system by the customers who are served by this pump station. There are currently 8

customers served by the existing pump station that is unreliable and at risk of failing.
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5.2 Alternative 2 - No Action
5.2.1 Description

Alternative 2 is to take no further action with the repair or replacement of the pump
station. The existing pump station, as of this report, has a broken pressure tank which has
been offline for over 7 months. During this time, the pump has been running almost non-

stop and could fail at any time. The no action alternative is not recommended.

6.0 SUMMARY AND COMPARISON OF ALTERNATIVES

6.1 Water Source and Treatment

Alternatives related to the raw water source and subsequent treatment were evaluated,
including utilization of the existing water source, the Ten Mile Creek (Alternative 2), and
the utilization of a new water source, including Lake Myosotis (Alternative 2A), a
groundwater source off of Albany Hill Road (Alternative 1), and individual groundwater
sources for each user in the system (Alternative 3). With each source water alternative,
an acceptable treatment process was included as part of the Alternative. A no action
Alternative (Alternative 4) was also evaluated. A summary of each alternative cost is

presented below.

Water Source & Treatment Alternatives
Alternative Estimated Budget Cost

Alt 1 - New GW Well Site (Albany Hill Road) $ 1,591,540.34
Alt 2 - Ex Surface Water (Ten Mile Creek) $ 3,233,577.60
Alt 2A - New Surface Water (Lake Myosotis)* $ 1,241,655.00
Alt 3 - Private Wells $ 1,878,144.00
Alt 4 - No Action $ -

* Only includes installation of Raw Water Main

As discussed previously, due to the high cost of constructing the raw water intake from
Lake Myosotis, as well as other non-monetary factors, Alternative 2A was not further

investigated.

A no action alternative, Alternative 4, was also included in this report. Taking no action
would result in the continuation of disinfection byproduct and turbidity violations,
which is unacceptable for a public drinking water supply. Alternative 4 is not

recommended.
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A 30-year life cycle cost analysis was conducted on the three (3) alternatives being

considered, and is summarized below.

30 Year Life Cycle Cost Analysis
Alternative 1 Alternative 2 Alternative 3
Groundwater Source Surface Water Source Groundwater Source
Albany Hill Road Ten Mile Creek Private Wells
Cost Frequency Notes Cost Frequency Notes Cost Frequency
(Years) (Years) (Years)
Designand | o, 591 54034 1 $3,233,577.60 1 $1,878,144.00 1
Construction
Energy* $  1,600.00 30 $ 500.00 30 $ - -
$ 117.00 Coagulant | $ - -
Operation | $ - - $ 356.40 30 Citric Acid | $ - -
$  4,000.00 Sewer Rate | $ - -
Pump Membrane
Maintenance* $ 11,000.00 15 Replacement $ 12,000.00 10 Filters § i i
$ 13,000.00 10 Well Rehab
Life Cycle Cost** $1,619,562.23 $3,196,936.27 $1,788,708.57
* 2024 Dollars Inflated to Future Dollars, where the annual Inflation Rate =5%
** Cost expressed as Net Present Value over the length of the analysis, where the Discount Rate =5%

Estimated energy usage, operation, and maintenance expenses, that are unique to each
alternative only, are part of the 30-year analysis. These values do not include energy,
operation, and maintenance expenses that would be shared across Alternatives 1 and 2
(i.e. disinfection, meter usage, etc.). Alternative 3 would not have any additional energy,
operation, or maintenance expenses paid for by the Water District, as these expenses

would be taken over by the homeowner directly.

After considering the 30-year life cycle cost, Alternative 3, the installation of individual
private wells, is estimated to have similar costs as Alternative 1, the new municipal well
site on Albany Hill Road. Although they may have similar costs over the 30 year period,
there are several non-monetary factors to consider that makes Alternative 3 undesirable.
Non-monetary factors include the uncertainty of meeting separation requirements on all
properties, the discontinuation of consistent water quality monitoring, and the

dissolution of the Water District, except for administratively for the bonding period.

The implementation of Alternative 1 has the lowest cost over the 30-year period, although
this does not account for other distribution system improvements, which are discussed
below and would be required regardless of whether Alternative 1 or Alternative 2 is
chosen. Alternative 1 would also presumably result in the highest quality raw water,

which thus requires the least amount of water treatment. A groundwater source would
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be less susceptible to varying weather patterns and changes over time, making a

groundwater source a preferable water source.

6.2  Water Storage Tank

Three (3) options for water storage at Rice Road were evaluated as part of this project.
Alternatives include a full replacement of the existing tank with a 60,000-gallon carbon
steel ground tank (Alternative 1), or a 60,000-gallon buried cast-in-place concrete tank
(Alternative 2). A mixer would be added to either tank alternative. A no action alternative
(Alternative 3), consisting of keeping the existing 80-year-old, 50,000-gallon buried

concrete tank was also evaluated. A summary of each alternative cost is presented below.

Water Storage Tank Alternatives
Alternative Estimated Budget Cost
Alt 1 - New Steel Ground Storage $ 660,507.36
Alt 2 - New CIP Buried Storage $ 775,437.00
Alt 3 - No Action $ -

A recent inspection of the existing tank found that its condition is overall acceptable for
it's age, however it is over 80 years old and there are some deficiencies that may be
contributing to the water quality violations, including signs of infiltration from the roof
of the tank, and the lack of mixer in the tank. Alternative 3, no action, is not

recommended.

A 50-year life cycle cost analysis was conducted on the two (2) alternatives being
considered, and is summarized below.

50 Year Life Cycle Cost Analysis
Alternative 1 Alternative 2
Ground Storage Tank Buried Storage Tank
Welded Carbon Steel Cast-in-place Concrete
Cost Frequency (Years) Notes Cost Frequency (Years)
Design and Construction| $  660,507.36 1 S 775,437.00 1
Energy* $ - $
Operation S - - S
Maintenance* S 40,000.00 2 Tank Recoating | $ -
Life Cycle Cost** $705,245.10 $738,511.43
* 2024 Dollars Inflated to Future Dollars, where the annual Inflation Rate = 5%
** Cost expressed as Net Present Value over the length of the analysis, where the Discount Rate = 5%

Estimated energy usage, operation, and maintenance expenses, that are unique to each

alternative only, are part of the 50-year analysis. These values do not include energy,
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operation, and maintenance expenses that would be shared across both Alternatives 1

and 2, such as the mixer.

Pending extenuating circumstances, the buried concrete storage tank (Alternative 2) has
little required maintenance once installed. In comparison, the ground storage tank
(Alternative 1) will require recoating of the interior and exterior surfaces approximately
once every twenty years. During recoating of the tank interior, the tank would be
required to be taken offline, limiting available flow to the customers in the system and
availability of fire protection volume. Due to the generally small tank size, the time offline

should be limited to a few days.

Based on the evaluated monetary and non-monetary factors of Alternatives 1 & 2, either
Alternative would be similarly acceptable and the final determination of which type of

water tank to be constructed can be decided once a capital project is chosen.

6.3  Methodist Hill Road Pump Station

The Methodist Hill Road pump station, which serves 8 customers north of the pump
station, is currently in need of replacement. A full replacement option (Alternative 1) was

evaluated, along with a no action alternative (Alternative 2).

A summary of each alternative cost is presented below.

Methodist Hill Road Pump Station Alternatives
Alternative Estimated Budget Cost
Alt 1 - Full Replacement $ 69,398.16
Alt 2 - No Action $ -

Due to the condition of the existing pump station, Alternative 2 is not recommended.

70 RECOMMEND AND SELECTED ALTERNATIVES

The final selection of alternatives is to be determined by the Water District.

Recommended alternatives are included in the following sections.
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7.1 Water Source and Treatment

Alternative 1, the new groundwater well source and treatment plant on Albany Hill
Road, is a recommended alternative. This alternative is estimated to be the lowest cost to
the Water District, while also projected to provide the highest quality raw water source.
This alternative is also the least susceptible to weather events and is anticipated to be the
most sustainable option over time. While this is the lowest cost alternative, other non-
monetary factors such as land acquisition and actual water quality play a role in the

feasibility of this alternative.

Alternative 2, the continuation of utilizing Ten Mile Creek with the addition of a new
membrane filtration plant at Rice Road, is a recommended alternative. It should be noted
that this alternative has a high initial cost of the membrane filtration system, as well as a
higher annual maintenance cost associated with this Alternative, compared to

Alternative 1.

Alternative 2A was not further investigated beyond the extremely high installation cost

of the raw water intake. Alternative 2A is not recommended.

Alternative 3 is not recommended due to the legal implications associated with the
dissolution of the Water District. There are also limitations, such as separation

requirements for wells, that may make some properties unable to utilize this option.

Alternative 4 is not recommended. If the water system continues to operate in its current
condition with no action taken, there will continue to be violations of disinfection
byproducts and turbidity in the finished drinking water. Not addressing the finished
water quality MCL exceedances is not acceptable to the NYSDOH, and will eventually

lead to further action being required, possibly under emergency action or a consent order.

7.2  Water Storage Tank

Alternative 1, the carbon steel ground water storage tank, is a recommended alternative.
Including anticipated maintenance of the interior and exterior coatings, this Alternative
is projected to be the most cost-effective option. This alternative includes an interior tank

mixer and provides adequate fire protection volume for most users in the system.

Alternative 2, the buried cast-in-place concrete water storage tank, is a recommended

alternative. This alternative is more expensive than Alternative 1, however there are less
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maintenance requirements. Visually, this is most similar to the existing tank. This
alternative includes an interior tank mixer and provides adequate fire protection volume

for a majority of the users in the system.

Alternative 3 is not recommended. If no action is taken, the existing buried water storage
tank will continue to be utilized. While the existing tank is in acceptable condition for it’s
age, there are deficiencies in the water tightness of the tank which may be directly
impacting the finished water quality. In addition, the existing tank does not have an

interior mixer and does not provide adequate fire protection to the system.

7.3  Methodist Hill Road Pump Station

Alternative 1, the full replacement of the Methodist Hill Road pump station, is the
recommended alternative. A new pump station, with reliable equipment, is needed for

the system.

Alternative 2 is not recommended. If no action is taken, the pump station will eventually
fail completely, and water will not be able to be delivered to eight (8) customers on
Methodist Hill Road.

74  Debt Repayment

As mentioned, the final alternative selection will be decided on by the Water District. For
the purposes of this report, an estimated debt repayment for source water and treatment
Alternatives 1 & 2, including the addition of a new water storage tank (Tank Alternative
1) and Methodist Hill Road pump station (Pump Station Alternative 1) have been

compiled for comparison below.

Alternative 1 (AHR Well Site) + Tank Alt 1 (Steel Alternative 2 (Ten Mile Creek) + Tank Alt 1 (Steel
Tank) + Pump Station Tank) + Pump Station
Total Design and Construction Cost $  2,321,445.86 Total Design and Construction Cost $ 3,963,483.12
# of Properties 79 # of Properties 79
Interest Rate 4.75% Interest Rate 4.75%
Length (Years) 30 Length (Years) 30
Yearly $146,737.33 Yearly $250,529.60
Per Customer*® | $1,857.43 Per Customer*® | $3,171.26

* Average cost per customer, does not account for service type or property value

The cost per customer has been estimated for both alternatives. The costs calculated do

not account for the property value or the water rate valuation of each customer. The costs
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above do not include typical water usage rates currently paid by each customer on a per
fixture basis. Based on 2024 water billing data, the average cost per customer was $745.42.
The addition of this amount would estimate the annual cost per customer for Alternatives
1 and 2 to be $2,603 and $3,917, respectively. All values calculated do not include any

portion of the project being financed through grants.
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FIGURE 2
PROJECT LOCATION MAP
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FIGURE 3
AERIAL SITE PLAN - EXISTING WATER TREATMENT PLANT
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FIGURE 4
AERIAL SITE PLAN - ALTERNATIVE 1
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FIGURE 5
AERIAL SITE PLAN - ALTERNATIVE 2
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FIGURE 6
AERIAL SITE PLAN - ALTERNATIVE 2A
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Hydrologic Soil Group—Albany County, New York
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The soil surveys that comprise your AOI were mapped at
1:15,800.

Please rely on the bar scale on each map sheet for map
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL:
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator
projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
Albers equal-area conic projection, should be used if more
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as
of the version date(s) listed below.

Soil Survey Area:
Survey Area Data:

Albany County, New York
Version 21, Sep 5, 2023

Soil map units are labeled (as space allows) for map scales
1:50,000 or larger.

Date(s) aerial images were photographed: Sep 4, 2020—Nov 7,
2020

The orthophoto or other base map on which the soil lines were
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Hydrologic Soil Group—Albany County, New York Rensselaerville

Hydrologic Soil Group

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

Ae Allis silt loam D 1.5 0.2%

AnC Angola silt loam, 8 to 15 |D 14.1 1.9%
percent slopes

ArC Arnot very channery silt |D 39.5 5.3%
loam, 8 to 15 percent
slopes

AsF Arnot-Rock outcrop D 15.9 2.2%

complex, 25 to 70
percent slopes

BuB Burdett silt loam, 3to 8 |C/D 10.8 1.5%
percent slopes

BxB Busti silt loam, 3 to 8 C/D 35.2 4.8%
percent slopes

CgB Chautauqua gravelly silt |C/D 43.1 5.8%
loam, 3 to 8 percent
slopes

CgC Chautauqua gravelly silt |C/D 98.5 13.3%
loam, 8 to 15 percent
slopes

ChB Chenango gravelly silt  |A 0.3 0.0%
loam, loamy
substratum, 3 to 8
percent slopes

ChC Chenango gravelly silt  |A 2.9 0.4%
loam, loamy
substratum, rolling

ChD Chenango gravelly silt  |A 7.7 1.0%
loam, loamy
substratum, hilly

CkB Chenango channery silt |A 19.8 2.7%
loam, fan, 3to 8
percent slopes

Fx Fluvaquents-Udifluvents | A/D 13.7 1.9%
complex, frequently
flooded

KeB Kearsarge silt loam, 0 to |D 1.6 0.2%

8 percent slopes

LcE Lackawanna channery |C 6.3 0.9%
silt loam, 15 to 35
percent slopes,
extremely stony

LoB Lordstown channery silt |C 222 3.0%
loam, 3 to 8 percent
slopes
UsbA  Natural Resources Web Soil Survey 4/19/2024
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Hydrologic Soil Group—Albany County, New York

Rensselaerville

Map unit symbol

Map unit name

Rating

Acres in AOI

Percent of AOI

LoC

Lordstown channery silt
loam, 8 to 15 percent
slopes

C

22.0

3.0%

LoD

Lordstown channery silt
loam, 15 to 25 percent
slopes

C

26.9

3.6%

LrE

Lordstown-Arnot
complex, 25 to 45
percent slopes, very
rocky

27.0

3.6%

NuC

Nunda silt loam, 8 to 15
percent slopes

C/D

19.2

2.6%

NuD

Nunda silt loam, 15 to
25 percent slopes

C/D

34.4

4.7%

NvC

Nunda silt loam, 3 to 15
percent slopes, very
stony

C/D

68.3

9.2%

NVE

Nunda silt loam, 15 to
35 percent slopes,
very stony

C/D

54.6

7.4%

OgB

Oquaga channery silt
loam, 3 to 8 percent
slopes

0.2%

OqC

Ogquaga channery silt
loam, 8 to 15 percent
slopes

12.6

1.7%

OgD

Oquaga channery silt
loam, 15 to 25 percent
slopes

8.7

1.2%

Pa

Palms muck

A/D

7.7

1.0%

Ug

Udorthents, loamy

3.5

0.5%

Uk

Udorthents, loamy-
Urban land complex

2.9%

VaC

Valois gravelly loam, 8
to 15 percent slopes

0.0

0.0%

W

Water

90.4

12.2%

WrC

Wellsboro silt loam, 8 to
15 percent slopes

D

8.9

1.2%

Totals for Area of Interest

739.7

100.0%
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Hydrologic Soil Group—Albany County, New York Rensselaerville

Description

Hydrologic soil groups are based on estimates of runoff potential. Soils are
assigned to one of four groups according to the rate of water infiltration when the
soils are not protected by vegetation, are thoroughly wet, and receive
precipitation from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when
thoroughly wet. These consist mainly of deep, well drained to excessively
drained sands or gravelly sands. These soils have a high rate of water
transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These
consist chiefly of moderately deep or deep, moderately well drained or well
drained soils that have moderately fine texture to moderately coarse texture.
These soils have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist
chiefly of soils having a layer that impedes the downward movement of water or
soils of moderately fine texture or fine texture. These soils have a slow rate of
water transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when
thoroughly wet. These consist chiefly of clays that have a high shrink-swell
potential, soils that have a high water table, soils that have a claypan or clay
layer at or near the surface, and soils that are shallow over nearly impervious
material. These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is
for drained areas and the second is for undrained areas. Only the soils that in
their natural condition are in group D are assigned to dual classes.

Rating Options
Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified
Tie-break Rule: Higher

USDA  Natural Resources Web Soil Survey 4/19/2024
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Alternative 1 Proposed Site

Hydrologic Soil Group—Albany County, New York
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Hydrologic Soil Group—Albany County, New York

(EdmundNilesHuyck_PreserveParcel_1)
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MAP INFORMATION

The soil surveys that comprise your AOI were mapped at
1:15,800.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause
misunderstanding of the detail of mapping and accuracy of soil
line placement. The maps do not show the small areas of
contrasting soils that could have been shown at a more detailed
scale.

Please rely on the bar scale on each map sheet for map
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL:
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator
projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
Albers equal-area conic projection, should be used if more
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as
of the version date(s) listed below.

Soil Survey Area: Albany County, New York
Survey Area Data: Version 21, Sep 5, 2023

Soil map units are labeled (as space allows) for map scales
1:50,000 or larger.

Date(s) aerial images were photographed: Sep 4, 2020—Nov 7,
2020

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor
shifting of map unit boundaries may be evident.
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Hydrologic Soil Group—Albany County, New York

EdmundNilesHuyck_PreserveParcel
1

Hydrologic Soil Group

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

CgC Chautauqua gravelly silt |C/D 21 19.6%
loam, 8 to 15 percent
slopes

Fx Fluvaquents-Udifluvents | A/D 2.4 22.3%
complex, frequently
flooded

NuD Nunda silt loam, 15 to C/D 3.4 32.1%
25 percent slopes

NvC Nunda silt loam, 3to 15 |C/D 2.7 26.0%
percent slopes, very
stony

Totals for Area of Interest 10.5 100.0%
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Hydrologic Soil Group—Albany County, New York EdmundNilesHuyck_PreserveParcel
1

Description

Hydrologic soil groups are based on estimates of runoff potential. Soils are
assigned to one of four groups according to the rate of water infiltration when the
soils are not protected by vegetation, are thoroughly wet, and receive
precipitation from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when
thoroughly wet. These consist mainly of deep, well drained to excessively
drained sands or gravelly sands. These soils have a high rate of water
transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These
consist chiefly of moderately deep or deep, moderately well drained or well
drained soils that have moderately fine texture to moderately coarse texture.
These soils have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist
chiefly of soils having a layer that impedes the downward movement of water or
soils of moderately fine texture or fine texture. These soils have a slow rate of
water transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when
thoroughly wet. These consist chiefly of clays that have a high shrink-swell
potential, soils that have a high water table, soils that have a claypan or clay
layer at or near the surface, and soils that are shallow over nearly impervious
material. These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is
for drained areas and the second is for undrained areas. Only the soils that in
their natural condition are in group D are assigned to dual classes.

Rating Options
Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified
Tie-break Rule: Higher

USDA  Natural Resources Web Soil Survey 4/19/2024
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Alternative 2&2A - Existing WTP Site
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Hydrologic Soil Group—Albany County, New York

(WaterDistrictParcel_1)
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MAP INFORMATION

The soil surveys that comprise your AOI were mapped at
1:15,800.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause
misunderstanding of the detail of mapping and accuracy of soil
line placement. The maps do not show the small areas of
contrasting soils that could have been shown at a more detailed
scale.

Please rely on the bar scale on each map sheet for map
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL:
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator
projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
Albers equal-area conic projection, should be used if more
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as
of the version date(s) listed below.

Soil Survey Area: Albany County, New York
Survey Area Data: Version 21, Sep 5, 2023

Soil map units are labeled (as space allows) for map scales
1:50,000 or larger.

Date(s) aerial images were photographed: Sep 4, 2020—Nov 7,
2020

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor
shifting of map unit boundaries may be evident.
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== Conservation Service

Web Soil Survey
National Cooperative Soil Survey

4/19/2024
Page 2 of 4




Hydrologic Soil Group—Albany County, New York

WaterDistrictParcel_1

Hydrologic Soil Group

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

NuD Nunda silt loam, 15 to C/D 0.1 96.6%
25 percent slopes

NvE Nunda silt loam, 15 to C/D 0.0 3.4%
35 percent slopes,
very stony

Totals for Area of Interest 0.1 100.0%

Description

Hydrologic soil groups are based on estimates of runoff potential. Soils are
assigned to one of four groups according to the rate of water infiltration when the
soils are not protected by vegetation, are thoroughly wet, and receive
precipitation from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when
thoroughly wet. These consist mainly of deep, well drained to excessively
drained sands or gravelly sands. These soils have a high rate of water
transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These
consist chiefly of moderately deep or deep, moderately well drained or well
drained soils that have moderately fine texture to moderately coarse texture.
These soils have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist
chiefly of soils having a layer that impedes the downward movement of water or
soils of moderately fine texture or fine texture. These soils have a slow rate of
water transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when
thoroughly wet. These consist chiefly of clays that have a high shrink-swell
potential, soils that have a high water table, soils that have a claypan or clay
layer at or near the surface, and soils that are shallow over nearly impervious
material. These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is
for drained areas and the second is for undrained areas. Only the soils that in
their natural condition are in group D are assigned to dual classes.
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Hydrologic Soil Group—Albany County, New York WaterDistrictParcel_1

Rating Options

Aggregation Method: Dominant Condition
Component Percent Cutoff: None Specified
Tie-break Rule: Higher

UsDA  Natural Resources Web Soil Survey 4/19/2024
== Conservation Service National Cooperative Soil Survey Page 4 of 4
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POLYETHYLENE OR GUILOING REQUIRED BEARING AREAS & ODIMENSIONS THRUST REACTIONS -R

F&
”}f,%fé’ﬁf% ii%i‘}&ﬁf G e, FOR CONCRETE THRUST BLOCKS PER 100 PSI INTERNAL PRESSURE

r’ A
s / PIPE SIZE

.. PIPE || TEE (Sea Notel)l SO*{I/4) BEND 45° (1/8) BEND || 22-4/2°(1/96) BEND, H-A/R (/DRI BEND | L PIPE  TEE SOI/9) | #5%ir8) (22 VEEHIMMATrI2)
; _"1‘- I v e SIZE [ AREA Dr'r:'?ensfr?nr AREA Dfn?ensfcins AREA Dr'n':ensfmi:s AREA ﬂ.f'm?nm'onf ARESA Df'm?nsfonls SIZE I Ses Note l) Efﬂp‘ BEND SEND BEND
e N .":I . _,;..M]r. ;ﬁ;}i‘ﬂ ’Eﬁ“ﬁfﬁ%ﬁﬁ KNCHES (S FLT O x W Sq Ft. Oxw S FRl O ox W Sg. Ft O x W Sg. 1, g x W YWORESE T orounps | frqMe x ﬂ | (0.765x T} rcz“fgx )L fores e}
+ j QEJErMiNEZ Y | 2 || 04105 « 10l] 0.5{05 x 10|| 03|05 x 10| 04|05 x 10|l 0.0 05x L0 z 320 450 240 120 &0
2} e WWIETH X 081 1.0 x 1O 1./ it x 15| 061085 x IS 03I 05 x 10 || 0.2] 05 x 1O 3 7ip 1000 540 280 140
" 4 || 14|10 x 15|/ 2010 x 20|l 14|10 x 15} 06105 x 151 03 085y LOf| 4 | 1260 780 | 960 450 | 250
W . 6 32(15 x 2.51‘ 45120 x 25 e.-z“f.g x 20 t21 10 x L5 ; 06} 05 x 1.5 & i 2830 4000 2160 1100 | 550

P~ 3000 £.5.!. CONCRETE
S o ERETE [ ThRUST BLoCK 8 || 57120 x 30| 80|20 x40 || 432025 22{tS5x 15| 14 tox 15| @ 5030 71O 3850 1960 950

S T = 3000 P25/ CONCRETE | 3 S ML\ N N 7=
! THRUST BLOCK P
—-—*A A !
% _,_l !*"m__? “" ,,,,,,,,,,,,,,,,,,,,, 10 || 88|25 x 35||125 |30 x 45| 6.8|2.0x 3511 3415251 17| 1.0x 20 10 7850 11,00 50I0 3060 1540

————————
W= WIDTH

TEE WITH PLUG i - ; - -

. 23-5 51-0 '5- fa . [ » - v - ] " L] . +

W = WIDTH W= WiDTH E i
THIS BEARING AREA, 12 112735 x5 3518040 x 45 || 97125 » 40 5020 x 25 251 }.5x 20 12 1,300 16,000 8650 44/0 2220
W, AND g gfﬁggﬂgfa o R | A R § B S | i S Y I A .
BY SiZ
/ /731 3.5 x 50 54, 4 . , ) A . g : . .
ree BEND P x aaf | 4.5 x 55 |{133135 ¢ 40! 68i20x 351 34| 1.5x 25 iq 5,390 21,770 i1, 780 000 3oz0
/6 | 22645 x 50|l320 50 x 651117335 x 4.5 88 2.5 x 351 44| 2ox 2.5 16 20, 1O 28,430 15,380 7840 3540

RIGHT. VALUES OF D & W OTHER THAN THOSE SHOWN IN THE TagLE i
MAY BE USED PROVIDED THEY YIELD A BEARING AREA EQUAL TO OF S 20 1 353 55 x 65500 | 65 x BO |70 (45 x 60 || 13.8] 3.5 x 40 6.9 2.0x 35 20 3,420 44,420 24,030 12,250 6160
LARGER THAN THAT REQUIRED . {
P i 24 HWE0Q |70 x FE|| R0 75 xI00 || 369 | 50 x 80 P8 40 x 5.0 11 00| 2.5 x 40 24 45,240 53,970 34,60 17,640 8870
% _\\:_ —5 e an r
£, CONCRETE NOT TO OVERLAP ANY JOINT. 12 % r
) — g 30 | 795 | 8.0 x /OO ||H29 | 8.5 xi135|1608 | 60 x5 i} MO | 45 x 7.0 || 156 35 x 45 Jo 70,650 89,950 54,080 ER570 /3, 850
il % 2 S =4 S e I 1 o sant + Emaas e e T e e | e T e S— I ]
3. CONCRETE TO BE PLACED 50 AS NOT TO INTERFERE WITH REMOV - A OD=DERPTH m : :
o S e, . A A . . A . . ) 3 . .
NG OF INSTALLING ANY OF THE JOINTING HARDWARE. m 3 = D= DEPTH J& MMIWC.0 x IS \HELS 1105 x I8 | 878 | B0 x IO [| 447 | 5.0 & 80 t 2249 4.5 x 50 36 | 104,750 143,830 77,870 38,700 /9,850
J. APPROXIMATE VOILUME OF CONCRETE THRUST BLOCK ! ’ W=
. L : . _ NOTES.
- -
Vi WD (X« lDJ-1D STANDARD I VALUES FOR TEE APPLY TO TEES, END PLUGS, CAPS, AND TAFPING SLEEVES. 3. (Cont'd) ALLOWABLE SOIL CORRECTION
WHERE = ” S0/ PRESSURE(1BS /58./FI.}]  FACTOR
. 2. REQUIRED BEARING AREAS ARE DUE TO THRUSTS CAUSED BY 150 P.S.1.
. AL TE, H,
V = VOLUME IN CUBIC YARDS _%W%M WORKING PRESSURE PLUS 50% (75 £ 5.1.) SURGE ALLOWANCE RESULTING SOFT CLAY 1000 2.00 N
¥ 2 WIOYTH OF BLOCK [N FEET BY LACK OF COVER IV 225 P S, TOTAL INTERNAL FRESSURE . SAND 2000 .00
D= DEPTH OF BLOCK IN FEET SECTION A-4 SAND A GRAVEL 3p00 0.67
1.0. = INSIDE DIAMETER OF PIPE IN FEET 3. REQUIRED BEARING AREAS ARE BASED ON ALLOWABLE SOIL BEARING SAND 8 GRAVEL
X = " A% REQ D" DISTANCE IN FEET CAPACITY OF 2000 FOUNDS PER SQUARE FOOT FOR SAND. DUE TO CEMENTED WroLAY 4000 0. 50
OTHER SOl CONDITIONS ENCOUNTERED , BEARING AREAS NAY BE MODI - HARD SHALE 10,000 o2

FIED 8Y THE ENGINEER BY MULTIPLYING THE AREA GIVEN 1IN THE TABLE

rYPICAL CGNCRETE THRUST 3LOCK DETA’LS FOR THE APPROFPRIATE PIPE SIZE AND FITTING BY THE CORRECTION JIN MUCK, PEAT, OR RECENTLY PLACED FILL ALL THRUSTES SHALL BE KRESIST-

NO SCALE FACTORS LISTED TQ THE RIGAT, ED BY PILES OR TIE ROOS TO SOLID FOUNPATIONS , OR BY REMOVAL OF SLCH
UNSTABLE MATERIAL AND REFLACEMENT WiITH BALLAST OF SUFFICIENT STAB-

fLITY TO RESIST THE TARUSTS, ALL AS REQUIRED BY THE ENGINEER.
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FPIPE ZONE BACKFILL 1
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e Tiix E ‘555 1{( ~ ey SHEETING A i
- )\ ~&— FINISHED SURFACE TREATMENT 45 REQ'D —— A I XX RTINS | 2 L f
o E WE 3 — 94 e 1
Z S ) - W SO 5 --‘
) TRENCH EXCAVATION AS ™ EH — 7 e |
;,}Lﬁ-{ﬁm e - / g — REQUIRED {INCLUDED N INSTAL - ; ,:! CUT HERE AND REMOVE TOF ACING 1% =
F\\ : MAXIMUM PAYMENT LIMITS FOR % / LATION OF PIPE IN PLACE) LO. 0 Wmin, (i Wmax PORTION WHEN SHEETING [5 BRACING ; < h
SPECIAL TRENCH BACKFILL = NEAT_L i S o SNEETING TO BE CUT HERE ORDERED LEFT IN PLACE i pa
: TRENCH DF MAXIMUM WIDTH LESS Y ] LA e M i AND PEHOVED IF NOT ORDERED y: It
L PIPE DISPLACEMET 2 s /7 % 26 Lgﬂ, £ ‘:;L o L o ey, A
S e e Ifl
D i = e
b o ..,1 ....... . . = :,.:P'
3 [ \\1— —
TMUM P F i 18 7 THIS QUANTITY OF SHEETING
STANDARD TRENCH EXCAVATION % % ria =t ;:;: R:H E;cii;;?m " j PALD FOR WHEN DRDERED LEFT
AS REQUIRED { INCLUDED IN I S TRENCH BACKFILL —————==r = NEAT YRENCH OF | H NO PAYMENT FOR SNEETING /5 iV PLACE
{ J;Y.S;‘?ELI.A TION OF PIPE 1N 5 { SEE  NOTE 21 OF MAXIMUM WIDTH 142 SLOPE 4 . I8 28 NOT ORDERED LEFT IN PLACE |
~ fifﬁrsr PIPE DISPLACE-| TYPiCAL 3 | 1 NOTE-
v s || 2 30 i '
SHORING TO BE DONE IN ACCORDANCE
1t ” E_ PN _ ; WiTH SECTION 23.-4 "EXCAvATION" OF THE
DEPTH OF ROCK & . 23 3z g i Yt s S Thiar Cope A K. 23
PROVIDE INITIAL, CUSHION OF MAT- { i 20" MiN, OR A.C.B.E. ’ S
FOR ROCK EXCAVATION H i
: ERIAL ovmﬂ PLPE SUFFICIENT TGO BANTITY w | 2% 1 34 EXCAVATED
i \ ;ﬁ%ﬂgr DAMAGE  DURING BACK - _ ; “ UYRENCH BOTTOM *
i i w2 er 36 NOTE!
s = PIBE  SPRING  LINE 5 ; -] ALL SHEETING TG BE NGRT TYPICAL SHORING DETAIL
5 wviora) - o W10 1.9, 14 ;| 29 | 38 by e s riom PRV = MO SCALE
t _L% —— coumcﬂ?'nsfg:ﬁg réagjr'mcxnu oy | { v '
X ; 1 i
DEPTH AOB.E %izf‘ L b 6 i 3 [ R0
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whogt o e YR AS STANDARD STANDARD 4 - ——_
PAY LiMiT = _ﬁ\#_?/ ,,_,? / ”'?f‘_‘"?/?""‘ ; {8 3z 42 NO SCALE
S T R 4. e
= UNDISTURBED MATERIAL NOTES 20 35 44 -
| " 1. BEDDING WATERIAL TO BE AS REQUIRED STANDARD TRENCH DETAILS
L4 ] > EY THE SPECIFICATIONS. MAXINUM PAY LIMITS 24 |i 39 48
ORTIONAL EXTRA TRENCH ' W= TRENCH WIOTH ‘ EQUAL NEAT TRENCH OF MAXIMUM WIDTH 15 : CAST OR QUCTILE [RON WATER DISTRIBUTION JYSTEMS
EXCAVATION AND COMPACTED { SEE TAGLE AT RIGHT) LESS FPIPE DISFLACEMENT 30 | q5 54 :
' i DATE REWIS1OME BY
BEDDING ADB.E [SEE NOTE i} MAXIMUM TRENCH WIDTH= MAXIMUM PAY LIMITS _ . i - prn — WATER SYSTEM REPLACEMENT
2. COMPACTED PIPE ZONE BACKFILL AND TRENCH 36 g 5} &0 "’aﬁ‘r;'{,{éﬂf;i'ﬁ:{:'n TP, 8. RENSSELAERVILLE WATER DISTRICT NO. |
BACKFILL TO BE SATISFACTORY EXCAVATED ; o - -
TRENCH | ART, TRENCH IN ROCK - -
STANDARD AWWA, LAYING CONDITION 8 {NOQ BEDDING) AWWA. LAYING CONDITION F ALL AS REGUIRED BY THE SPECIFICATIONS. SCALES: &S NOTED DATE: MAY 2, 1980

QPTIONAL AWWA LAYING CONMDITION F A O8E {WITH BEDDING)
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| ) GENERAL  NOTES

END
/. General AL SIGNS SHALY BE FABRICATED AND
BLASTING ERECTED IN ACCORDANCE WITH THE CONTRACT
PLANS AND SPECIFICATIONS OR AS DIRECTED
ZON E ’ By THE ENGINEER.

& 2 2 Sign -Supfort : THE CONTRECTOR SHALL SUPPLY ADEQUATE
\ 4 SUPPORTS SO THAT THE SIGNS ARE IN PROPER
SIGN NC 2 Sl6N NO 3 POSITION AND ALIGNMENT AS SHOWN OV THE
(w-7) (D= 110) SIGN NO 5 CONTRACY PLANS OR AS ORDERED 8BY THE
.o ENGINEER. ALL SUPPORTS SHALL BE PAINTED
- 3 -5 - (W -154) WITH TWO (2] COATS OF WHITE PAINT.

- . I Sign Fanels ¢ THE SIGN PANELS MAY BE MADE OF

ALUMINUM , STEEL, OR PLYWOOD. THE BACKS OF

TURN OFF . ALL SIGN PANELS SHALL RECEIVE TWwo (&)
-0 COATS OF WHITE FPAINT

o 2 - WAY 4 Sign Foce ¢ Color- THE COLOR OF THE BACKGROLNG AND THE
r ! I, !
| Y bo(f ) LEGEND OF ALL SIGNS SHALL BE AS DESIGNATED
; W THE CONTRACT PLANS AND SPECIFICATIONS, OR
RADIO

DO NOT | WORK ZONE AS SPECIFIED BY THE ENGINEER. THE MARGIN

SHALL BE OF THE SAME COLOR AS SPECIFIED
P ASS i EN DS FOR THE BACKGROUND. THE BORDER SHALL BF
OF THE SAME COLOR AS THE LEGEND
SIGN NG 7A i ] i ) Shape - THE SHAPE OF ALL SIGNS SHALL 8F AS
N EXT e Ml LES SIGN NO 7 (W-153} = ~/ N / NDICATED IN THE CONTRACT PLANS AND
. (W~ 152} ’ SPECIFICATIONS. CORNERS OF SIGNS SHALL HAVE
SIGN NC 8 S/6GN NO 8 GENERALLY .J?QWDEE COARNERS.
{W—i44¢) ' (0-102) Reflectorization -~ ALL STANDARD SIGNS SHALL BE
! REFLECTORIZED. REFLECTION OF BLACK OGN
WHITE AND BLACK ON YELLOW SHALL BF
OBTAINED BY USE OF REFLECTING MATERIAL OF
THE APPROPRIATE COLOR FOR THE BACKGROUND
AND MARGIN, REFLECTORIZATION OF WHITE ON
SLACK S/GNS SHALL BE OBTAINED 8y THE USE
OF WHITE OR CLEAR REFLECTING UNITS OR
REFLECTING MATERIGL N THE LEGEND AND
BORDER,
Lefrering and Borders - SIGN LETTERING SHALL BE
ESSENTIMLLY IN ACCORDANCE WITH THE
STANDARD ALPHABETS FOR HIGHWAY SIGNS AS
PUBLISHED By THE U 5 BUREAU OF PUBLIC
ROADS. SIZES OF LETTERS SMALL BE AS
SHOWN IN THE TABUATION ON THE CONTRACT
PLANS. THE BORDER AND MARGIN WIDTHS
SHALL BE ESSENTIALLY AS SHOWN ON THE
TABULATION IN THE CONTRACT FPLANS.

5 Sim Location : ALL SIGNS SHMALL BE LOCATED AS SHOWN ON
SIGN NO 124 THE CONTRACT PLANS OR AS SPECKIED BY THE

(W - 157} ENGINEER. SIGNS SHALL BE GENERALLY LOCATED
SI6GN  NO 1] SleN NO /2 . o SIGN NO 13 (w~130) ON THE RIGHT SIDE OF THE HIGHWAY FACING
{ W~ 150 (W - i46] | foragch sign sialing distances (W-148-5) APFROACHING TRAFFIC WITH NEAR EDGE OF THE
f,f: ;:;aﬁfs ’:f fﬁa? ;;f jm SIGN BETWEEN 6 AND 12 FEET FROM NGAREST
400 8 500 F S EOGE OF THE TRAVELED ROADWAY OR AT

) LEAST 2 FEET FROM THE FACE OF THE

VERTICAL CURE, UNLESS OTHERWISE ORDERED
BY THE ENGINEER. SIGNS SHOULD GENERALLY
BE RLACED AT RIGHT ANGLES TO THE TRAFFIC
THEY SERVE. ROADSIDE SIGNS SHOUD BE
MOUNTED SO THAT THE BOYTOM OF THE
SN IS APPROXIMATELY 5FEET ABOVE THE
EDGE OF PAVEMENT. SIGNS MOUNTED OW
BARRICADES OR TEMPORARY SIGNS IN THE ROAD~
WAY May BE AT LOWER HEIGHTS AS DICTATED
BY THE CIRCUMSTANCES. ALL SIGNS SHALL 8E
LOCATED SO AS TO BE PLAINLY VISIBLE TO THE
TRAFFIC WHICH THEY SERVE.

6  Maintenonce : THE CONTRACTOR SHALL KEEP THE SIGNS
SIGN MO 16 SN NO 17 SGN N0 18 SI6N NO 20 CLEARED AT ALL TIMES. ALL SIGNS SHALL B8E
j ' (W~ 4/} (W~ 190] {W-123) { W~ i42) THE PROPERTY OF THE CONTRACTOR AMD SHALL
LETTER SIZE MIN. NO. SIGNS REGD SIGN BE MAINTAINED iN GOOD CONDITION FOR THE
LINE } LVE 2 TINE 3 LINE 4 LINE & LNE € 1 THIS  CONTRACT M DURATION OF THE CONTRACT AND REMOVED
AS REQD BY NYS Q0TS MUTCO FROM THE WORK SITE WHEN THE CONTRACT IS
: COMPLETED AND THE WORK ACCEPTED.
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Rensselaerville, NY

Rice Road Tank

50,000 Gallon Inground Concrete Tank

4/3/2024

Prepared By:

Atlantic Underwater Services Inc.
2538 State Route 8
Lake Pleasant, NY 12108
(757)750-9081

ROV And Drained AWWA Potable Water Storage Tank,
NFPA Fire Water Storage Tank, & Pipeline Inspections



Declaration

This report was composed from the visual observations made during an inspection of this
water storage facility. Portions of this report may also contain material or other
information obtained from conversations with the utility personnel, the tank information
plate, drawings, reports, etc. The information contained herein is believed to be as true
and accurate as could be obtained from these observations and the information and
material supplied to us. No other assurance or warranty is expressed or implied. We
assume no responsibility for any errors or omissions in this report.

The time frames stated in the recommendations are estimates based on our years of
experience with other storage facilities and paint installations, and discussions with
corrosion engineers, paint manufacturer’s representatives, tank constructors, painting
contractors, etc. Although these estimates can be considered to be fairly reliable, many
different factors affect the condition of the water storage facility over time and we can
not be held responsible for the accuracy of these estimates. Since the condition of the
storage facility will change over time, the accuracy of the condition of the storage facility
described in this report will decrease according to the amount of time that has elapsed
since the date of the inspection. Should three (3) or more years have elapsed since this
inspection, this report should be considered to be null and void and the storage facility
should be reinspected to determine the current condition.

It is to be noted that, although this inspection report is signed by a P.E. since this P.E. is
not registered in all states, it is not to be assumed or inferred that he is registered in your
state unless this report has been professionally stamped and/or sealed.

By:

Timothy L. Smith

Copyright © 2024 by Atlantic Underwater Services Inc. All rights reserved. This
document was delivered in electronic and printed formats and the client(s) or their
authorized representatives are authorized to copy, print or transmit copies of this
document without modification. Copying, reproducing, or transmitting of this document
by other parties, or the modification of any or all portions of this document, including
the formatting and material contained herein, or the use of this document or portions
thereof for any other inspection, is expressly forbidden without the prior written
permission of the author.
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Tank Information

The height to overflow is about: 10°

The tank height is about: 10°

The diameter or dimensions of this tank is about: 30’

This tank was constructed at the present location in: 1957 Approx.
This tank has how many interior columns: None

If this tank interior has been coated, recoated, or repaired, NO

the latest this was done was:

Interior ladder (if existing) meets 16” width requirement: NO
This tank was previously inspected: NO

Structural Condition

Component Description O.K. | Problem | N/A

Air Vent Not excessively damaged, corroded, or X
deteriorated:

Leaks No indications of leakage observed: X

Interior Ladder | Not excessively bent, dented, twisted, X
damaged, corroded:

Interior Support | Surfaces not excessively corroded or X
Columns deteriorated:

Rice Road Tank Tank Information 3



Structural Condition (Cont.)

Component

Description

Yes

N/A

Concrete Floor:

Excessive or deep cracking:

Excessive or deep spalling:

Exposed reinforcement steel:

Pipe penetrations are not adequately sealed and
leakage or other problems were observed:

X | X | X | X

Problems at sumps which are ” in diameter
or > by > and are deep:

Component

Description

Yes

N/A

Concrete Walls:

Excessive or deep cracking:

Excessive or deep spalling:

Exposed reinforcement steel:

Hollow sections:

Protective coating deteriorated:

Component

Description

Yes

N/A

Concrete Roof:

Excessive or deep cracking:

Excessive or deep spalling:

Exposed reinforcement steel:

Hollow sections:

X | X | X | X

Protective coating deteriorated:

Stains, stalactites, or leaks from exterior water:

Rice Road Tank
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Sanitary Condition

Component Description O.K. | Problem | N/A
Perimeter Fence | Has barbed wire on the top, is not damaged X
or deteriorated, has “No Trespassing” signs:
Gates Are not damaged and can be opened: X
Locks Perimeter gate have locks: X
Overflow screen, | Is adequately screened or flap opens and X
flap, size closes and pipe is large enough:
Vent Screen Screen is metal, not damaged, not X
Material excessively corroded, or missing:
Access hatch Has no excessive corrosion, is not X
deteriorated or bent, structurally sound:
Access Hatch Upper access hatch adequately locked: X
Lock
Evidence of No debris laying on tank bottom: X
Foreign Matter
Vandalism No graffiti, litter, trash, or damage: X
Silt Stop Silt stop is not missing or displaced X
Water Visibility | Visibility in water is at least 10: X
Floating Surface | No debris floating on water surface: X
Debris
Sediment:
Average Sediment Depth: | Less than 5” | Lessthan 1”: | 17to5” | 5”to 10” or more

X

Rice Road Tank
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Recommendations

General Recommendations

Item Description Yes | No | N/A
1. Reinspect tank interior in 5 years: X
2. Recoat or repair the tank interior: X
3. Replace or repair existing interior ladder: X
4. Modify or add safety equipment to interior ladder(s): X
5. Repair or replace roof vents: X
6. Install, repair, or modify access control fence: X

Rice Road Tank
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Recommendations (Cont.)

Recommendations Unique and Specific To This Tank

ltem

Description

The items listed as YES in the Structural Section, PROBLEM in the
STRUCTURAL and SANITARY Sections, and listed as YES in the GENERAL
RECOMMENDATIONS should be installed, modified, or repaired as indicated.

The interior ladder rungs are made from Rebar, and several are deteriorated
and unsafe to use. When the tank is overhauled in the future the ladder should
be replaced with a bolted-on ladder.

The tank roof allows some water into the tank. The exterior roof should be
cleaned and coated with a weather resistant coating such as Raven Linings Quad
epoxy or CIM material, which can easily be applied once the roof is cleaned of
dirt and loose material.

For the liability of the town a perimeter fence should be install around the water
tank. Posted signs should be attached at 30’ intervals.

The access hatch is a flat hatch that doesn’t have a flange that allows it to seal
out rainwater and other contaminants. A new hatch with a 2” flange and seal
should be installed when funds are available.

The only area in the tank with sediment is at the base of the ladder and access
hatch. The remaining floor is extremely clean and free from sediment and debris.

The interior ceiling is showing signs of leaking with white stalactites hanging
from the ceiling.

Please contact us if you have any questions about our inspection or the recommendations
or conclusions of this inspection report.

Rice Road Tank
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Photo Identification

Note: You also receive a Flash Drive with digital copies of all the photos taken
during the inspection, an electronic copy of this complete report including
photos as a word document, and the interior video as a Windows Media
File (wmv) that you can copy to and play on your computer.

NOTE: THERE IS AN EXTENSIVE AMOUNT OF INTERIOR AND EXTERIOR
PHOTOS THAT WERE TAKEN AS PART OF THIS INSPECTION WHICH ARE ON
THE PHOTO FLASH DRIVE THAT YOU RECEIVE ALONG WITH THIS
INSPECTION REPORT. THE PHOTOS PRINTED IN THIS REPORT ARE JUST A
REPRESENTATION AND YOU SHOULD REVIEW THE ENTIRE PHOTO
COLLECTION ON THE DRIVE.

PAGE NUMBER DESCRIPTION
9-11 Exterior Photos
12-13 Interior Ladder
14-15 Sidewalls
16 Water outlet pipe
17-19 Bottom
20-22 Interior Ceiling

Rice Road Tank Photo Identification 8



Pictures

Exterior Views
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Pictures (Cont.)

Rice Road Tank Pictures (Cont.) 10



Pictures (Cont.)

Access Hatch

Rice Road Tank Pictures (Cont.) 11



Pictures (Cont.)

Rice Road Tank Pictures (Cont.) 12



Pictures (Cont.)

Damaged Ladder
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Pictures (Cont.)

Interior Sidewalls

Rice Road Tank Pictures (Cont.) 14



Pictures (Cont.)
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Pictures (Cont.)

Outlet pipe

Rice Road Tank Pictures (Cont.) 16



Pictures (Cont.)
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Pictures (Cont.)
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Pictures (Cont.)
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Pictures (Cont.)

Interior Ceiling
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Town of Rensselaerville - Hydrant Flow Test Results - 3/25/24

Nozzle Size | QF = Flow | Pitot Nozzle Size | Static Pressure | Residual Pressure | HR = Pstatic-20 | HF = Pstatic-Presidual | Fire Flow
Street Name Flow Hydrant (inches) (GPM) (psi) idual Hydrant (inches) (psi) (psi) (psi) (psi) Q at 20 psi Notes*

County Road 351 HYD 5 2.5" 990 34 HYD 1 2.5" 62 60 42 2 5124  [Residual hydrant was leaking some water during test

NYS RTE 85 HYD 4 25" 830 24 HYD 5 2.5" 54 49 34 5 2337 Hyd 5 was difficult to operate
Little to no flow. This area is pumped. Pump station is
malfunctioning currently, according to Ken it is constantly
running due to broken pressure tank. Static reading at flow

Crocker Road/Methodist Hill Road* HYD 9 2.5" N/A - HYD 6 2.5" 56 56 36 0 #VALUE! [hydrant = 44 psi
Flow was unable to be measured with diffuser. No drop in

County Road 351 HYD 10 2.5" N/A - HYD 6 2.5" 56 56 36 0 #VALUE! |pressure at residual hydrant

County Road 351 HYD 13 25" 540 11 HYD 12 2.5" 92 12 72 80 510

Additional Notes:

* Tank started the day with +/- 40k gallons, dropped +/- 24" during testing period. Est. 10k gallons lost to testing
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Rensselaerville disinfection byproducts (ug/L)

DATE THM HAA
April 2016 40.6 63
July 2016 89.1 110
Oct. 2016 51.1 53
Feb. 2017 49.6 47
June 2017 25.1 10.5
Oct. 2017 31.4 30.4

March 2018 65.9 85
April 2018 62 81.4
July 2018 64.2 62.8
Oct. 2018 75.7 89.4
Jan. 2019 67.4 76.1
April 2019 37.4 47
July 2019 74.5 64.2
Oct. 2019 72.8 77.6
Jan. 2020 58 79.1
May 2020 57.7 58.7
Aug. 2020 86.5 67.1
Nov. 2020 46.7 39.4

February 2021 65.2 71.4
May 2021 47 .1 88.6
Aug. 2, 2021 155 206
Aug. 27, 2021 105 128
Sept. 16, 2021 104 79
Oct. 4, 2021 87.5 193
Oct. 21, 2021 76.7 125
Nov. 4, 2021 154 186
Dec. 2, 2021 112 145



Dec. 6, 2021
Feb. 2, 2022
Mar. 17, 2022
May 5, 2022
Aug 4, 2022
Nov 17, 2022
Feb 2, 2023
May 1, 2023
Aug 2, 2023
Nov 2, 2023

RAA

MCL (ug/l)

105
93.4
69.6

122
35.7
28.6
50.6

66

104

93.6

78.6

80.0

147
77.2
50.2
44.9
42
48.8
72.3
74.8
83.4
80.3

77.7

60.0



DANIEL P, McCOY e
County Exceutive DEPARTMENT OF HEALTH

COUNTY OF ALBANY

ELIZABETH F. WHALEN, M, MPH 175 GREEN STREET RANSOM MOORE il
Cotmissioner of Health ALBANY, NEW YORK 12202 Assistant Commissioner Finance and Administration

The Dr. John J.4. Lyons
ALBANY COUNTY HESLTH FACILITY
(588) 4474580 FAN {518y 447-4698
wiww albanveounty.com

September 15, 2023

Ed Csukas
§7 Barger Road
Medusa, NY 12120

Re: Renssetaerville WD
NY0100202
Maximum Contaminant Level (MCL) Exceedance
Notice of Violation No. 2023 3279

Dear Mr. Csukas,

This Notice of Violation (NOV) is a result of a sample collected in the monitoring period of
7/01/2023 and 9/30/2023. The locational running annual average (LRAA) concentration exceeds the
Maximum Contaminant Level (MCL) for Halo acetic Acids (HAASs). The MCL for HAASs is 60 ug/1
(micrograms per liter).

The violations are as follows:
LRAA for HAAS ~ 68.9 ug/l

You are required to notify the public within 30 days of receiving this Notice of Violation. The
public notification certification form must be completed and returned to this office within 10 days of
completion of public notification along with a copy of the distributed notice. Community water systems
must include this violation in their 2023 Annual Water Quality Report.

If you have any questions, do not hesitate to contact the Albany County Department of Health at
{518y — 447 — 4620.

Sincerely,

Nistndl] P

Maxweli Ferris, P.E.
Director
Division of Environmental Health Services

Albany County Department of Health is nationally accredited and meets rigorous public health
standards set forth to best meet the needs of our community.

MARIBETH MILLER, BSN, M3

Assistant Commissioner for Public Health



Loss of pressure in Town of Rensselaerville, Water District No. 1

BOIL YOUR WATER BEFORE USING

Bring tap water to a rolling boil, boif for one minute, and cool before using. Or use bottled
water certified for sale by the New York State Department of Health. Boiled or botticd water
should be used for drinking, making ice, washing dishes, brushing tceth, and preparing food unti
further notice.

This Boil Water Notice applies to Residents on Methodist Hill Road who are within Water
District No. |

What Happened?

Near 5:00 am on May 25, 2023 — the water system lost pressure due to a break in a pipe which
filled the pump vault with water, in turn, shorting out the pump and causing it to fail. When

water mains lose pressure, it increases the chance that untreated water and harmful microbes can
enter your water.

Harmful microbes in drinking water can cause diarrhea, cramps. nausea. headaches, or other
symptoms and may pose a special health risk for infants, some elderly, and people with severely
compromised immune systems. Bul these symptoms are not just caused by microbes in drinking

waler. If you experience any of these symptoms and they persist, you should seek medical
advice.

What is being done?
The broken pipe 1s being repaired and a new pump is being expedited.

Itis ikely that you will need to boil water until further notice — at least for the next several days.
You will be informed when tests show that you no longer need to boil your water.

For more information, please contact:
John Rice, Operator of Rensselaerville Water District No. 1: (518) 810-7219
or the Albany County Department of Health — James Meacham: (518) 447-4620
Please share this information with other people who drink this water, especially anyone who
may not get this notice directly (for example, people in apartments, nursing homes, schools, and

businesses).
You can do this by pasting this notice in a public place or distributing copies by hand or mail.



IMPORTANT INFORMATION ABOUT YOUR DRINKING WATER
Rensseiaerville WD Has Levels of Turbidity Above Drinking Water Standards

Our water system recently violated a drinking water standard. Although this is not an
emergency, as our customers, you have a right to know what happened, what you
should do, and what we did (are doing) to correct this situation.

We routinely monitor for the presence of drinking water contaminants. On 9/22/22, we
received notice that samples collected on 16 days between 8/6/22 & 8/23/22 showed
that our system exceeds the standard, or maximum contaminant level (MCL), for

turbidity. The standard for turbidity is 1.0 NTU. The average level of turbidity over the
last year has been 0.43 NTU.

What should { do?

s There is nothing you need to do. You do not need to boil your water or take

other corrective actions. However, if you have specific health concerns, consult
your doctor.

* [f you have a severely compromised immune system, have an infant, are
pregnant, or are elderly, you may be at increased risk and should seek advice
from your health care providers about drinking this water.

What does this mean?

This is not an emergency. If it had been, you would have been notified within 24 hours.
Turbidity has no health effects. However, turbidity can interfere with disinfectior: and
provide a medium for microbial growth. Turbidity may indicate the presence of disease-
causing organisms. These organisms include bacteria, viruses, and parasites that can
cause symptoms such as nausea, cramps, diarrhea, and associated headaches.

What is being done?

This is often a seasonal issue and it can resolve on its own. We have added a
permanganate dosing pump to treat the raw water coming into the water plant. Also, a
fresh charge of granular activated carbon was added to the GAC filter box early
September. We anticipate resolving the problem shortly.

For more information, please contact John Rice at 518-810-7219.

*Please share this information with all the other people who drink this water,
especially those who may not have received this notice directly (for example, people
in apartments, nursing homes, schools, and businesses). You can do this by posting
this notice in a public place or distributing copies by hand or mail.

This notice is being sent to you by Rensselaerville Water District.
State Water System 1D#: 100202.
& sl L




IIMPORTANT INFORMATION ABOUT YOUR DRINKING WATER

Total Trihalomethanes (TTHM) & Haloacetic Acid 5 (HAAS5) Violation at Rensselaerville
Water District No. 1

Our water system recently violated a drinking water standard. Although this incident was not an

emergency, as our customers, you have a right to know what happened and what we are doing to
correct this situation.

We routinely monitor for the presence of drinking water contaminants. Testing results from May 2021 to
May 2022 show that our system exceeds the standard, or maximum contaminant level (MCL), for
TTHM and HAAS. The standard for TTHM is < 80 ug/L and for HAAS is < 60 ug/L. It is determined by
averaging all the samples collected for the past 12 months. The level of TTHM & HAAS averaged for
May 2021 to May 2022 was 102.61 ug/L and 122.49 ug/L respectively.

May 5, 2022 sample results were TTHM: 122 ug/L. and HAAS: 44.9 ug/L.

What should | do?

¢ There is nothing you need to do. You do not need to boil your water or take other corrective
actions. If a situation arises where the water is no longer safe to drink, you will be notified within
24 hours.

¢ If you have a severely compromised immune system, have an infant, are pregnant, or are

elderly, you may be at increased risk and should seek advice from your health care providers
about drinking this water.

What does this mean?

This is not an emergency. If it had been an emergency, you would have been notified within 24 hours.

TRIHALOMETHANES
Trihalomethanes are a group of chemicals that are formed in drinking water during disinfection when
chlorine reacts with naturally occurring organic material (e.g., decomposing vegetation such as tree
leaves, algae or other aquatic plants) in surface water sources such as rivers and lakes. They are
disinfection byproducts and include the individual chemicals chloroform, bromoform,
bromodichloromethane, and chiorodibromomethane. The amount of trihalomethanes formed in drinking
water during disinfection can change from day to day, depending on the temperature, the amount of
organic material in the water, the amount of chlorine added, and a variety of other factors.

Disinfection of drinking water by chlorination is beneficial to public health. Drinking water is disinfected
by public water suppliers to kill bacteria and viruses that could cause serious illnesses, and chlorine is
the most commonly used disinfectant in New York State. All public water systems that use chlorine as a
disinfectant contain trihalomethanes to some degree.

Some studies suggest that people who drank water containing trihalomethanes for long periods of time
(e.g., 20 to 30 years) have an increased risk of certain health effects. These include an increased risk
for cancer and for low birth weights, miscarriages and birth defects. The methods used by these studies
could not rule out the role of other factors that could have resulted in the observed increased risks. In
addition, other similar studies do not show an increased risk for these health effects. Therefore, the
evidence from these studies is not strong enough to conclude that trihalomethanes were a major factor
contributing to the observed increased risks for these health effects. Studies of laboratory animals
show that some trihalomethanes can cause cancer and adverse reproductive and developmental
effects, but at exposures much higher than exposures that could result through normal use of the
water. The United States Environmental Protection Agency reviewed the information from the human
and animal studies and concluded that while there is no causal link between disinfection byproducts




(including tnhalomethanes) and human health effects, the balance of the information warranted
stronger regulations that limit the amount of tiihalomethanes in drinking water, while still allowing for
adequate disinfection. The risks for adverse health effects from trihalomethanes in drinking water are
small compared to the risks for illness from drinking inadequately disinfected water. (3/2016)

HALOACETIC ACIDS

Haloacetic acids are disinfection byproducts formed during treatment of drinking water by chlorine, the
most commonly used disinfectantin New York State. Drinking water is disinfected by public water

suppliers to kill bacteria and viruses that could cause serious ilinesses. For this reason, disinfection of
drinking water by chlorination is beneficial to. public health. The amount of haloacetic acids in dnnkmg

water can change from day. to day, depending on the temperature, the amount of organic material in the
source water, the amount of chlorine added, and a variety of other factors.

The following parag_raph summarizes and:characterizes the available studies on human populations
exposed to haloacetic acids, and provides a general summary of the health effects of haloacetic acids

in animals, which occur at exposure levels much higher than exposures that could result through
normal use of the Water

Some studles suggest that people who drank chlorinated dnnkmg water containing disinfection by-
products (mcludmg haloacetic acids) for long periods of time (e.g., 20 to 30 years) have an increased
risk for cancer. However, how long and how frequently people actually drank the water, and how much
haloacetic acids the water contained is not:known for certain. Therefore, the evidence from these
studies is not strong enough to conclude that the observed increased risk for cancer is due to
haloacetic acids, other disinfection by-products, or some other factor. Studies of laboratory animals
show that the two haloacetic acids, dichloroacetic acid and trichloroacetic acid, can cause cancer
following exposure to high levels over their lifetimes. Dichloroacetic acid and trichloroacetic acid are
also known to cause other effects in laboratory animals after high levels of exposure, primarily on the
liver, kidney, and nervous system and on their ability to bear healthy offspring. The risks for adverse
health effects from haloacetic acids in drinking water are small compared to the risk for iliness from
drinking inadequately disinfected water. (10/2018)

What is being done?

The Albany County Department of Health conducted a survey of the Rensselaerville Water System and
has made some recommendations. One of those recommendations was to remove a beaver dam
located upstream of the water plant intake. After receiving permission from the NYS Department of
Environmental Conservation, the dam has been removed. The DOH also recommended regular
flushing of the hydrants to help lessen post-treatment formation of disinfection by-products in the
system’s water mains. Also, with guidance from an engineering firm, modifications are being planned
that would improve the quality of raw water entering the system, and thus lessening the burden on the
filtration plant and improving overall water quality.

For more information, please contact Water Operator John Rice at (5618) 810-7219 or email:
kenlodge@hotmail.com.

This notice is being sent to you by the Town of Rensselaerville Water District No. 1.
State Water System ID#: 100202

Date distributed: 07/08/2022




IMPORTANT INFORMATION ABOUT YOUR DRINKING WATER

Total Trlhalomethanes (TTHM) & Haloacetic Acid 5 (HAAS) Violation at Rensselaerville
Water District No. 1

Our water system recently violated a drinking water standard. Although this incident was not an

emergency, as our customers, you have a right to know what happened and what we are doing to
correct this situation.

We routinely monitor tor the presence of drinking water contaminants. Testing results from February
2021 to February 2022 show that our system exceeds the standard, or maximum contaminant level
(MCL), for TTHM and HAAS5. The standard for TTHM is < 80 ug/L and for HAAS is < 60 ug/L. Itis
determined by averaging all the samples collected for the past 12 months. The level of TTHM & HAAS
averaged for February 2021 to February 2022 was 103 ug/L and 126 ug/L respectively.

February 2, 2022 sample results were TTHM: 93.4 ug/L and HAAS5: 77.2 ug/L.

What should | do?

» There is nothing you need to do. You do not need to boil your water or take other corrective
actions. If a situation arises where the water is no longer safe to drink, you will be notified within
24 hours.

« If you have a severely compromised immune system, have an infant, are pregnant, or are

elderly, you may be at increased risk and should seek advice from your health care providers
about drinking this water.

What does this mean?

This is not an emergency. If it had been an emergency, you would have been notified within 24 hours.

TRIHALOMETHANES

Trihalomethanes are a group of chemicals that are formed in drinking water during disinfection
when chlorine reacts with naturally occurring organic material (e.g., decomposing vegetation such
as tree leaves, algae or other aquatic plants) in surface water sources such as rivers and

lakes. They are disinfection byproducts and include the individual chemicals chioroform,
bromoform, bromodichloromethane, and chlorodibromomethane. The amount of trihalomethanes
formed in drinking water during disinfection can change from day to day, depending on the

temperature, the amount of organic material in the water, the amount of chlorine added, and a
variety of other factors.

Disinfection of drinking water by chlorination is beneficial to public health. Drinking water is
disinfected by public water suppliers to kill bacteria and viruses that could cause serious illnesses,
and chlorine is the most commonly used disinfectant in New York State. All public water systems
that use chlorine as a disinfectant contain trihalomethanes to some degree.

Some studies suggest that people who drank water containing trihalomethanes for long periods of
time (e.g., 20 to 30 years) have an increased risk of certain health effects. These include an
increased risk for cancer and for low birth weights, miscarriages and birth defects. The methods
used by these studies could not rule out the role of other factors that could have resulted in the
observed increased risks. In addition, other similar studies do not show an increased risk for these
health effects. Therefore, the evidence from these studies is not strong enough to conclude that
trinalomethanes were a major factor contributing to the observed increased risks for these health
effects. Studies of laboratory animals show that some trihalomethanes can cause cancer and
adverse reproductive and developmental effects, but at exposures much higher than exposures that




could result through normal use of the water. The United States Environmental Protection Agency
reviewed the information from the human and animal studies and concluded that while there is no
causal link between disinfection byproducts__(lncludrng trinalomethanes) and human health effects,
the balance of the information warranted-stroriger regulations that limit the amount of
trihalomethanes in drinking water, while still aliowing for adequate disinfection. The risks for
adverse health effects from trihalométhanes in drinking water are small compared to the risks for
illness from drinking inadequately-disinfected water. (3/2016)

HALOACETIC ACIDS
Haloacetic acids are disinfection byproducts formed during treatment of drinking water by chlorine,
the most.commonly used disinfectant in New York State.. Drinking water is disinfected by public
water suppliers to kill bacteria and viruses that could cause serious illnesses. For this reason,
disinfection of drinking water by chlorination is beneficial to public health. The amount of haloacetic
acids in drrnkrng water can change from day to day, depending on the temperature, the amount of
organic material in the source water, the amount of chlorine added, and a variety of other factors.

The following paragraph summarizes and characterrzes the available studies on human populations
exposed to haloacetic acids, and provrdes a.general summary of the health effects of haloacetic

acids in animals, which occur at exposure levels much higher than exposures that could result
through normal use of the water.

Some studies suggest that people who drank chlorinated drinking water containing disinfection by-
products (including haloacetlc acids) for long periods of time (e.g., 20 to 30 years) have an
increased risk for cancer. However, how long and how frequently people actually drank the water,
and how much haloacetic acids.the water contalned is not known for certain. Therefore, the
evidence from these studies is not strong enough to conclude that the observed increased risk for
cancer is due to haloacetic-acids, other disinfection by-products, or some other factor. Studies of
laboratory animals show that the two haloacetic acids, dichloroacetic acid and trichloroacetic acid,
can.cause cancer following exposure to high levels over their lifetimes. Dichloroacetic acid and
trichloroacetic acid are also known to cause other effects in laboratory animals after high levels of
exposure, primarily on the liver, kidney, and nervous system and on their ability to bear healthy
offspring. The risks for adverse health effects from haloacetic acids in drinking water are small
compared to the risk for illness from drinking inadequately disinfected water. (10/2018)

What is being done?

The granular activated carbon filter was refreshed with new carbon on March 3. On the basis of
analyses of both our raw and finished water, done by an independent laboratory, our GAC filter design
firm, East Coast Filter, is recommending that we try changing the type of Granular Activated Carbon
used in our filter to one based on materials different than the carbon we have used in the past. This
may be done after one more sets of tests are performed using the recently installed carbon to see if we
have succeeded in further reducing DBP levels to within recommended ranges.

For more information, please contact Water Operator John Rice at (518) 810-7219 or email:
kenlodge@hotmail.com.

This notice is being sent to you by the Town of Rensselaerville Water District No. 1.
State Water System (D#: 100202
Date distributed: 03/09/2022
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1.0 INTRODUCTION

The Rensselaerville Water District (Water District), Public Water Supply (PWS) ID#
NY0100202, serves a portion of the hamlet of Rensselaerville (Hamlet) in the Town of
Rensselaerville (Town). The PWS system serves approximately 200 persons through
approximately 80 service connections, is not metered, and includes a distribution system
that is mostly gravity fed. One portion of the Water District, due to topography, relies on
a pump system to receive water. The PWS system supplies between 12,000 and 18,000
gallons per day (GPD) to the Water District (Figures 1 and 2). The intake of the Town's
drinking water is downstream of Lake Myosotis, located within Tenmile Creek. The
water filtration plant located at the intake was built in 1942 and employs a multi-step
process to purify drinking water. First, the surface water passes through a settling
chamber to remove particulates and cleaned by a slow sand filter. During summer
months, aeration is also used prior to the slow sand filter to raise the dissolved oxygen
levels. The filtered source water then flows through a granular activated carbon (GAC)
adsorber, a master meter, and is disinfected by a continuous sodium hypochlorite feed
that then flows to an underground 50,000-gallon concrete clear well that was constructed
in 1952. Potable water from the clear well flows by gravity to the Water District’s ductile
iron distribution system, replaced in the 1980’s. The Water District installed a stand-alone
GAC filter in August of 2021 to mitigate exceedances for total trihalomethane (TTHM)
and haloacetic acids (HAAS).

Future expansion of the existing PWS system was not expected due to major costs to
resolve existing water quality problems. Deficiencies with the PWS system are as follows:

» Existing treatment systems are overloaded under high demand conditions.

* No redundancy

* No flow control to the inlet filter/excess water is wasted through overflows

* No master metering on the system

* Raw water piping from the diversion dam to the filter is operating at capacity
» Existing filter structure and chlorination building are in need of repair

* Recommendation: Individual house service meters.

The source water and the PWS system is old and has experienced numerous water quality
issues. The Water District has commissioned C.T. Male to identify if groundwater in the
immediate vicinity offers as a suitable alternative to meet the Water District’s water
quantity and quality demands for the community. The hydrogeologic evaluation of
alternative source water sites includes an overview of previous groundwater studies
(Section 2.0) and previously identified potential groundwater exploration sites (Section
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3.0). Also, C.T. Male provides a source water analysis for each selected alternative source
for drinking water (Section 4.0).
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2.0 REVIEW OF PREVIOUS GROUNDWATER STUDIES

(References Reviewed: Arnow, 1949; Kantrowitz & Snavely, 1982; Bugliosi and Trudell,
1987; New York Rural Water Association (NYRWA), 2007; and, Water District, 2021)

21  Topography and Hydrology

The Town is located on the Helderberg Plateau in southwestern Albany County and
serves as the extreme northeastern extension of the Appalachian Uplands physiographic
province (Figure 1). The Helderberg Plateau represents a peneplain which was once a
continuous plain extending across the Hudson Valley and gradually slopes upward
toward the Catskill Mountains. The peneplain is interspersed with occasional residual
hills due to outcrops of more resistant rock. The hills throughout the Town have shapes
and trends related to bedrock features, as well as the erosional influence by previous
glacial activity. While bedrock joints are generally parallel to the trend of the hills,
glaciation modified the hills in the general direction of ice flow. The north-northeast to
south-southwest orientation of hills in the study area reflects this influence of ice flow.

The study area topography exhibits considerable relief. Elevations range from 1,650 feet
amsl to 2,000 feet amsl in the vicinity of the Hamlet to 1,250 feet amsl in the Tenmile Creek
valley - the extreme southern portion of the Hamlet (Figure 1).

The majority of the Town is drained by the Catskill Creek which flows southeast across
the southwestern corner of the Town to the Hudson River (Figure 1). The study area is
principally drained by the north to south-flowing Tenmile Creek, a sub-basin to the
Catskill Creek. The central area of the Town is also composed of a series of north to south
valleys which all drain south to the Catskill Creek. The northwest and northeast corners
of the Town drain northwest to the Schoharie Creek and then to the Mohawk River
(Figure 1).

2.2 Surficial Geology

Three (3) types of glacial material are encountered in the Town and study area:

* Glacial till (poorly sorted diamict of unstratified drift);

* Ice-contact deposits such as kames, eskers, kame terraces, kame deltas, and kame
moraines; and,

* Glacial outwash.

Glacial till is an unsorted mixture of clays, silts, sands, and angular rock deposited
directly by the advancing and receding Wisconsinan glacier. These deposits are mapped
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in the vicinity of Lake Myosotis and hills east and northeast of the Hamlet (Figure 3A).
Ice-contact deposits, such as kames and kame moraines, formed by running water along
a progressively northward or northeastward-receding ice margin are located on portions
of the valley walls adjacent to Tenmile Creek and are also evident in the vicinity of
Shoefelt Corners and the hills within the Tenmile Creek sub-basin east and southeast of
the Hamlet (Figure 3A). Meltwater from the ice sheet also transported large amounts of
sand and gravel and deposited it as outwash on the valley floor downstream from the
retreating glacier. Outwash sand and gravel is generally found in the Tenmile Creek
valley within the study area (Figure 3A).

2.3  Bedrock Geology

The bedrock within the Town was formed approximately 370 to 390 million years ago
during the Middle Devonian period when the study area was covered by a warm, shallow
sea. During the Acadian Orogeny tremendous quantities of mud, silt, sand, and gravel
were eroded from the Acadian Mountains and deposited into the inland sea forming the
Catskill Delta. The bedrock encountered within the study area and the Town is derived
from these earliest deposits into the inland sea.

As these sediments accumulated, their weight compressed underlying sediments.
Groundwater percolating through the sediments dissolved minerals and redeposited
them as cements, thereby turning silts and sands into siltstones and sandstones and sand
and gravel mixtures into conglomerates. Erosional dissection of the flat-lying sandstones
and shales of the region and subsequent glaciation formed the current landscape within
the study area. Sedimentary bedding in the study area, including the Edmund N. Huyck
Preserve, dips at 2 degrees to the southwest (Fleischer).

The study area (Tenmile Creek valley and Switz Kill watershed) is mostly underlain by
Middle Devonian sandstones and shales of the Undifferentiated Lower Hamilton Group
(Figure 4), which is the oldest bedrock formation in the region. Lithologic variations,
sedimentary structures and bedding characteristics are evident in this portion of the
Town and provide clues to the study area’s depositional environment. One of the best
exposures of this bedrock unit and the overlying Plattekill / Ashokan formation is located
in the gorge at Rensselaerville Falls.

Above the Undifferentiated Group is the Plattekill/ Ashokan formation which consists of
non-marine sandstones and interbedded green shales that weather red and/or brown.
Maximum thickness of this formation is 350 feet (Arnow, 1949). The “ Ashokan” underlies
Hicks/Lincoln Pond, Lake Myosotis and lands east and west (commonly outcropping) of
the Tenmile Creek valley (Figure 4).
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The youngest bedrock in the study area consists of shales and sandstones from the
Moscow formation, located at the top of hills southwest of Lake Myosotis and the
northwestern portion of the Fox Creek sub-basin (Figures 1 and 4). The presence of the
Moscow formation is not significant as it pertains to this study.

Bedrock is generally covered by surficial deposits within the study area as discussed
below.

24 Groundwater Resources

C.T. Male reviewed all groundwater studies that provided coverage of the hydrogeologic
setting in the Town and study area. In addition to evaluating bedrock and unconsolidated
private and public water well data, the review was also applied to specific groundwater
recharge and discharge areas and potential groundwater contamination sources within
the study area. This information was primarily incorporated into the strategies of
selecting the most suitable groundwater source, if applicable, as a water supply
alternative(s). A summary of that work is as follows:

24.1 Unconsolidated Aquifers

Based on the distribution of more transmissive units (ice-contact and glacial outwash
deposits) as presented in Section 2.2, the mapped presence of primary and principal
unconsolidated aquifers within the Town and study area are shown on Figure 3B. There
are very few unconsolidated aquifers located within the study area - identified as thin
alluvial deposits in the southeastern portion of the Hamlet and north-northwest of Lake
Myosotis. The most productive unconsolidated aquifer (Shoefelt Corners corridor and
east) was viewed as too far away from the Water District to provide further aquifer
evaluation and exploration. Other unconsolidated water wells in the Town, located in
areas with pronounced outwash sand and gravel deposits, have a reported median yield
of 12 gallons per minute (gpm) (NYRWA, 2007). Little water quality data exists on these
types of wells within the study area.

2.4.2 Bedrock Aquifers

Most water supply wells in the area found in the valleys and along streams use local
bedrock formations with an average well yield of 15.1 gpm and a median yield of wells
at 7.5 gpm. However, 20% of all bedrock water wells in the Town have reported yields of
at least 20 gpm which includes water well A001172 (132 feet deep, short term yield of
over 22 gpm) within the study area. Documented short-term well yields for water wells
completed in the target rock (Undifferentiated Lower Hamilton Group) within the study
area ranged from 5 gpm to greater than 22 gpm. It should be noted hat these rates are
driller estimates from short-term yield tests and the subject well(s) established for the
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Water District will require more strict and reliable yield testing information. In the areas
of Town with the highest elevations, such as the Moscow formation, wells have reported
a lesser median yield of 6 gpm.

Water quality data indicates that the majority of bedrock water wells in the Town have
elevated levels of iron (above the maximum contaminant level (MCL)). NYRWA also
reported the presence of hydrogen sulfide and elevated chloride concentrations in deeper
water wells within the Town and study area.
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3.0 REVIEW OF PREVIOUSLY IDENTIFIED AND/OR NEW POTENTIAL
GROUNDWATER SUPPLY SOURCE SITES

(References Reviewed: Clough Harbor, 1993; Randall, 1995; Gowan, 1995; Fishman, 1996;
and NYRWA, 2007)

3.1 Potential Unconsolidated Sources

Mr. Randall identified three (3) potential unconsolidated aquifers and one (1) bedrock
aquifer in the vicinity of the Hamlet (Appendix A). The first area (Area A) identified a
heterogeneous ice-contact stratified drift (moraine-derived) deposit that occasionally
consisted of coarse sand and gravel east and southeast of Shoefelt Corners (Figure 3A).
This area reflects the greatest potential for large capacity wells with well yields of a few
hundred gallons per minute being plausible. Review of boring logs in the vicinity indicate
the thickness of transmissive soils and depth to top of bedrock is most shallow in the
vicinity of Shoefelt Corners and likely offers the greatest (totaling 55.4 acres in the vicinity
and east of Shoefelt Corners) potential yield but is located approximately one (1) mile
north of the subject community served by the Water District. The thickness of this saddle
deposit is highly variable and could be as deep as 94 feet below grade or more. Following
exploration, an infiltration gallery or traditional water well construction may serve to
provide the anticipated water demand but, due to its location was viewed as too far from
the existing distribution system.

Mr. Randall also identified potential saturated gravel at the valley floor, mapped as Area
B, between Hicks/Lincoln Pond and Lake Myosotis which located slightly less than one
mile northwest of the PWS source (Figure 3A). Following exploration (seismic survey to
determine thickness of soils and aquifer testing), an infiltration gallery or traditional
water well construction(s) may serve to meet the anticipated water demand and water
quality for the Water District. Given its location (Environmental Conservation Area and
close proximity to PWS system) this unconsolidated aquifer is further defined as Option
1 for being a potential target or alternative water supply source for the Water District.

Alluvial gravels near 10 feet in thickness have been identified along the floor of the
Tenmile Creek valley and extend approximately 100 to 2,000 feet south of the Hamlet
(Figure 3A). Following exploration (test pitting to determine thickness of soils and
shallow water well drilling and aquifer testing), an infiltration gallery may serve to meet
the anticipated water demands for the Water District. However, there is limited data
demonstrating that this alluvial deposit is actively being used as a drinking water supply
source; given its thin distribution, sensitivity to drought and potential environmental
contaminant threats, and likely higher permitting costs to address if groundwater is
under the direct influence (GWUDI) of surface water (e.g., Tenmile Creek) this alternative
was waived from further consideration.
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No other unconsolidated aquifers have been identified by others or were deemed worthy
of further exploration as a groundwater resource based on our experience and review of
various groundwater studies.

3.2 Potential Bedrock Sources

Steeply deeply dipping joints have been mapped as being nearly vertical in the Town and
study area (Isaachsen and Mckendree, 1977). Fractures and fracture zones also represent
areas of deeper weathering, greater erosion and differences in soil characteristics that
may also impact vegetation type. These characteristics manifest themselves as linear,
visual and topographic features that are observable from review of aerial photographs
and topographic maps. Conceptually, target bedrock groundwater supply sources are
identified as being locations of intersecting a zone of closely spaced joints and/or other
mapped photolinear features. Randall reported that two (2) photolinear features, mapped
as being south of the Hamlet, can be readily projected to linear features identified within
the Hamlet.

The identification of potential well sites from a fracture trace analysis was completed by
Gowan in 1995 to identify potential areas where groundwater is stored within and flows
along fractures in the underlying bedrock (Appendix B). Gowan reported that the
majority of the linears were short, northeast-trending features that likely represented
fractures in the bedrock referred to as joints (Figure 4). In addition, a few more prominent
(e.g., major) north to south-oriented linears were identified proximal to the Tenmile
Creek valley that extend for several thousand feet. These longer linears may be larger,
regional fractures or faults that cut across the above referenced nearly vertical joints
(Figure 4). One of these major linears extends from the south side of the Hamlet
northward crossing Route 85 at a point approximately 1,500 feet east of Shoefelt Corners.
A second major linear within the Hamlet follows Route 85 northward and passes
approximately 600 feet west of Shoefelt Corners.

Four (4) target areas were identified for potential higher yielding bedrock
(Undifferentiated Lower Hamilton Group) water wells within the Hamlet. In all cases,
these target areas represented the intersection of a major mapped linear with a northeast-
oriented linear. In theory, the connection of likely fractures in local bedrock to nearly
vertical joints systems could have the potential for supporting the potable water needs
for the Water District as long as the subject wells are not drilled too deep and encounter
elevated hydrogen sulfide or chloride concentrations as noted from our previous review
of available literature, reports, and well records.

Target areas 1 and 4, identified by Gowan, were waived from further consideration at
this time either because they did not provide as strong evidence of good water quality or
access (Target Area 1) or were viewed too far from the Water District’'s existing

10
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distribution system (Target Area 4). From this point forward, target areas north of the
Town park and north of the fire station are referred to as Options 2 and 3, respectively.

11
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4.0 SOURCE WATER ANALYSIS FOR EACH SELECTED DRINKING WATER
SOURCE ALTERNATIVE

This section describes potential options to provide an alternate drinking water source for
the Water District and identifies the basic requirements for implementing each, along
with order of magnitude cost estimates, schedule, and other pertinent details. Potential
combinations of one or more sources were considered during the development of this
study; however, none were selected for advancement because an independent option for
each source type was identified. Each source water option was scored against the nine (9)
criteria listed as follows:

« Compliance with legal requirements: This criterion assesses whether an option
conforms to official standards, criteria, and guidance that are directly applicable
or that are relevant and appropriate.

* Opverall protection of human health and the environment: All of the alternatives
considered would provide a permanent drinking water supply; however, there are
differences between the alternatives in their long-term maintenance needs and
future risk mitigation considerations. All of the alternatives would be capable of
supplying both the current and conceptual future maximum day potable water
demands.

* Long-term effectiveness and permanence: This criterion evaluates the long-term
effectiveness and permanence of an option after implementation. In a typical
source water feasibility study, this is evaluated in relation to how effectively the
option eliminates site contamination and how any residual contamination can be
controlled to prevent human exposure or environmental impact. Since this Report
primarily assesses option sources of water for the subject community, this criterion
is used here to evaluate how effectively an option can provide a water supply to the
Water District over the long term. This assessment contemplates how each of the
alternatives considered would provide a permanent drinking water supply;
however, there are differences between the alternatives in their long-term
maintenance needs and future risk mitigation considerations. All of the
alternatives have the potential of supplying both the current and/or conceptual
future peak daily potable drinking water demands.

* Reducing toxicity, mobility, and volume: This criterion is typically used to
evaluate source water alternatives that are designed to reduce the toxicity,
mobility, or volume of contamination at a contaminated site. This criterion is not
evaluated in detail in this report.

» Short-term effectiveness: This criterion evaluates the potential short-term adverse
environmental impacts and human exposures during the implementation of an
option. As noted above, this assessment contemplates the sand filter and GAC, or
equivalent, water treatment system remaining in place to provide potable water
during the design and construction of Options 1, 2 or 3.

12
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 Implementability: This criterion evaluates the technical and administrative
feasibility of implementing an option. This includes assessing the technology
involved in the option, construction challenges during implementation, and the
level of permitting and approvals required for each option.

» Cost: This criterion examines the cost effectiveness of each option to determine if
the costs are proportional to the overall effectiveness. The overall effectiveness is
an evaluation of three (3) criteria (long-term effectiveness, reduction in toxicity,
mobility or volume, and short-term effectiveness). Overall effectiveness is
compared to cost to assess whether the alternative’s cost is proportional to its
overall effectiveness.

* Environmental impact and sustainability: This criterion weighs how green
remediation concepts, such as minimizing energy consumption, maximizing the
reuse of land and the recycling of materials, and conserving natural resources
helps to achieve the reliable supply of a drinking water supply source. Also, this
criterion assesses opportunities to increase sustainability that exist throughout the
exploration, design, permitting, construction and site management phases of
source supply. For the purposes of this cost-benefit analysis each option was not
scored against this green and/or sustainability criterion.

* Community acceptance: This “last remedy” selection criterion is typically taken
into account after evaluating those above and after public comments have been
received on the proposed alternative water supply. For the purposes of this cost-
benefit analysis each option was not weighed against this modifying criterion.

The final stage of the analysis includes the application of scoring to compare the listed
water supply source alternatives. A Low (1), Moderate (2), or High (3) scoring
terminology was applied to each specific criterion and each option was scored based on
the ability that the criterion is met by the specific corrective action alternative. Based on
the results of this evaluation, a summary of each water supply source alternative and its
ability to meet the objectives of the State Standard provided in Section 2.0.

41  Source Water Analysis - Option 1 (Unconsolidated Aquifer between
Hicks/Lincoln Pond and Lake Myosotis)

This option involves the drilling/installation/sampling/testing/permitting of
unconsolidated water supply wells on the lands north of Lake Myosotis. This option
would only serve the existing Water District users. C.T. Male reviewed the possibility of
connecting to the existing small-scale distribution system supplied by a new water
supply source via drilled sand and gravel potable water wells on lands owned by the
Edmund Niles Huyck Preserve (Tax Parcel I.D. #: 136.-1-27) that are higher in elevation
than and slightly more than one (1) mile from the existing distribution system. Based on

13
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our review, the presence of transmissive sand and gravel deposits and the depth to
bedrock (Lower Differentiated Hamilton Group) is not known. Mr. Randall did identify
potential saturated gravel at the valley floor, mapped as Area B (Figure 3A), northwest
of the existing PWS source (Figure 3A). Following exploration (seismic survey to
determine thickness of soils and aquifer testing), an infiltration gallery or traditional
water well construction(s) may serve to meet the anticipated water demand and water
quality for the Water District. Given its location (owned by Huyck Preserve), unmapped
sand and gravel deposits may exist on the valley floor based on our understanding of the
glacial geologic setting. C.T. Male recommends drilling at this target area for high yield
unconsolidated water wells if Options 2 or 3 are not productive. To optimize water
quantity and quality, it is suggested that an infiltration gallery be explored to increase
overall capture. For purposes of this analysis, it is assumed two (2) to four (4) supply
wells would be required to meet the demands of the Water District and fulfill NYSDOH
and NYSDEC source water requirements.

Each PWS test well will be drilled, developed, and sampled to compare to NYSDOH Part
V criterion and assess if sufficient water quantity can be attained. Preliminary site
characterization of each target test well would be required and will include grain size
analysis and groundwater sampling within the key water bearing zone of the sand and
gravel unit, if encountered. If the site characterization does not identify the presence of
poor water quality or insufficient initial yield in the sand and gravel, a step test program
and 72-hour constant rate pumping test will be performed to confirm that the subject well
can achieve the Water District’s water quantity demands. If the pumping test is successful
and meets the stated goals, an additional groundwater sample will be collected at the end
of each constant rate pumping test.

If the groundwater quality indicates that no significant treatment is required and
sufficient water quantity can be attained, each test well (or infiltration gallery) can be
connected to the existing distribution system for the Water District once an Engineering
Report and associated public drinking water permitting documents have been submitted
to and approved by the Albany County Department of Health, New York State
Department of Health, and New York State Department of Environmental Conservation.
Once the connections have been completed and demonstrate to be in compliance with
State and Federal drinking water standards and guidelines the existing treatment
building will be decommissioned in accordance with NYS procedures.

If selected, this option would delay implementation of a long-term solution until after the
new water supply well(s) demonstrate that the alternative water supply source can safely
provide the available capacity and sufficient water quality to meet the Water District’s
requirements. For this option to be implemented, the Town and Water District would
have to commit to a phased approach and keep operations of the existing PWS system in

14
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compliance until the site characterization and unconsolidated aquifer evaluation is being
performed at this location.

The estimated initial capital cost and optional yearly O&M cost is $3.6 million and
$10,000, respectively. The total cost for Option 1 would be the highest and assumes
distribution system design, easements, well rehabilitation, and construction will be no
different than what C.T. Male has encountered for other PWS systems that have
unconsolidated aquifers as their source. C.T. Male further assumes that each water well
will be of similar depth (less than 50 feet below grade) and the location(s) will be
accessible by a truck-mounted drill rig and water treatment has the potential to not be
required. This cost estimate does not include environmental permitting or an increase in
the Water District’s water main diameter.

An advantage of Option 1 is its location, being solely within the Huyck Preserve but the
subject aquifer may have limitations such as being subject to drought and require a pump
station to pipe the raw water a distance of slightly more than one (1) mile. Option 1, if
deemed feasible, could be executed at significantly higher costs to operate and maintain
than other targets in the vicinity because the longer distance to the existing distribution
main and maintenance of pump station and overburden wells. Another disadvantage of
this option remains uncertainty given our limited knowledge of existing conditions. This
option is currently recommended as the third best target by C.T. Male given the lack of
groundwater quantity and quality information in the vicinity of the Water District.

OPTION 1
Bedrock Potable Water Wells North of Town Park and West of Albany Hill Road

Tax Parcel LD. #: 136.-1-27, Lands Owned by Edmund Niles Huyck Preserve

Feasibility
Scoring (_ of 3) | Advantages/Disadvantages
Criterion

Sampling of each cased unconsolidated water supply well will
be tested for NYSDOH Part V parameters. This method
assumes no treatment for PFAS or removal of other nuisance
Compliance 2 parameters, besides chlorination, will be required to mitigate
the subject unconsolidated aquifer. It is possible that Option 1
could comply with SCGs but is not as certain as Option 2.

The subject wells at this location could be affected by

Protection of Human movement of unknown contaminants over time but is less
Health & the 3 likely when compared to Option 3.
Environment

Option 1 would require up to four (4) test wells to fulfill
production wells for redundancy. Each new groundwater

Long-term .
& supply source(s) would be proven to not require additional
effectiveness  and 2 . o . .
pretreatment, based on site characterization, aqulfer testing,
permanence

and monitoring. The primary disadvantage of this option

15
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remains uncertainty given our limited knowledge of existing
conditions and sensitivity to drought. C.T. Male is unable to
predict the groundwater chemistry over time without
collecting additional aquifer testing information.

This option is designed to provide drinking water from the
local unconsolidated aquifer within lands owned by the
Huyck Preserve at optimal location based on our assessment
of glacial geology.

Option 1 would require the conversion of the test wells to
production wells and the construction of a gravity fed water
main to connect to the Water District’s distribution system.
Option 1 would require land disturbance to enable driller
access for the subject groundwater exploration and for the
connection to the existing water transmission main.
Construction would have minor short-term impacts to the
community, such as noise. Stormwater pollution during
construction would be mitigated using standard erosion and
sediment controls. For this option to be implemented, the
Town and Water District would also need to commit to a
phased approach and maintain the existing PWS while the
subject aquifer evaluation is being executed.

Option 1 would require access from the Huyck Preserve for
the seismic survey and converting onsite test wells to
production wells as a replacement source of water for the
Water District and its users. Option 1, like Options 2 and 3,
would require approvals from the NYSDEC, Albany County
DOH, and NYSDOH. The technical feasibility of this option is
known and involves standard protocols to install well pump
components, conduct pumping tests, aquifer and drinking
water analysis, and installation to connect to the existing
distribution system.

For the purpose of direct comparison, Option 1 has the greatest
estimated capital cost ($150,000 per well). Option 1 would
have the lowest future costs as no groundwater treatment
would likely be required. The future O&M costs for this option
are considered optional as previously described.

Reducing  toxicity,

mobility, and 3

volume

Short-term

effectiveness 2

Implementability 2

Cost 1
TOTAL: 15

4.2  Source Water Analysis - Option 2 (Bedrock Aquifer, North of Rensselaerville

Volunteer Fire Company, Inc., (4990 Delaware Turnpike))

This option involves the drilling/installation/sampling/testing/permitting of bedrock
water supply wells on the parcel north of the Town Park and west of Albany Hill Road.
This option would also only serve the existing Water District users. C.T. Male reviewed
the possibility of connecting to the existing small-scale distribution system supplied by a
new water supply source via drilled bedrock potable water wells on lands owned by the
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Huyck Preserve that are higher in elevation than and within %2 mile of the existing
distribution system. Based on review, the depth to bedrock (Lower Differentiated
Hamilton Group) is likely between 50 to 75 feet below grade that is at least partially
overlain by transmissive glacial outwash sand and gravel deposits that constitute as a
mapped principal unconsolidated aquifer. C.T. Male recommends drilling at this target
area for high yield, cased water wells because Option 2 lands are owned by the Huyck
Preserve at a location of the intersection of mapped photolinears where nearly vertical
joints intersect with the major fracture trace within the Tenmile Creek valley and are
furthermore overlain by a mapped unconsolidated aquifer. To optimize water quantity
and quality, it is suggested that the subject groundwater exploration within Option 2 be
limited to 375 feet below grade or less. Depth, pump specifications, and other factors can
be controlled when installing/ testing each prospective water supply well. For purposes
of this analysis, it is assumed two (2) supply wells will be installed to fulfill the demands
of the Water District and NYSDOH and NYSDEC source requirements.

Each cased PWS test well will be drilled, developed, and sampled to compare to
NYSDOH Part V criterion and assess if sufficient water quantity can be attained.
Preliminary site characterization of each target test well would be required and will
include groundwater sampling within the key water bearing zone within the open hole
rock column. The objective of this exploratory investigation is similar to as described for
Option 3. If the site characterization does not identify the presence of poor water quality
in bedrock groundwater, a step test program and 72-hour constant rate pumping test will
be performed to confirm that the subject well can achieve the Water District’s water
quantity demands. If the pumping test is successful and meets the stated goals an
additional groundwater sample will be collected at the end of each constant rate pumping
test.

If subject bedrock groundwater quality indicates no significant treatment is required (e.g.,
chlorides, hydrogen sulfide, total dissolved solids, specific conductance, iron, and
manganese) and sufficient water quantity can be attained, each bedrock test well can be
connected to the existing distribution system for the Water District once an Engineering
Report and associated public drinking water permitting documents have been submitted
to and approved by the Albany County Department of Health, New York State
Department of Health, and New York State Department of Environmental Conservation.
Once the connections have been completed and demonstrate to be in compliance with
State and Federal drinking water standards and guidelines the existing treatment
building will be decommissioned in accordance with NYS procedures.

If selected, this option would delay implementation of a long-term solution until after the
new bedrock water supply well(s) demonstrate that the alternative water supply source
can safely provide the available capacity and sufficient water quality to meet the Water
District’s requirements. For this option to be implemented, the Town and Water District
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would have to commit to a phased approach and keep operations of the existing PWS
system in compliance until the site characterization and bedrock aquifer evaluation is
being performed at this location.

The estimated initial capital cost and optional yearly O&M cost is $2.0 million and
$10,000, respectively. The total cost for Option 2 would be the lowest and assumes
distribution system design, easements, well rehabilitation, and construction will be no
different than what C.T. Male has encountered for other PWS systems that have bedrock
groundwater as its source. C.T. Male further assumes that each bedrock well will be of
similar depth to private water wells drilled in the surrounding area (less than 375 feet
below grade) and the location(s) will be accessible by a truck-mounted drill rig and water
treatment has the potential to not be required. This cost estimate does not include
environmental permitting or an increase in the Water District’s water main diameter.

An advantage of Option 2 is the lower capital cost to convey drinking water 2 mile
compared to Option 1 which may require a pump station to pipe the raw water a distance
of slightly more than one (1) mile. Option 2, if deemed feasible, could also be executed at
significantly lower costs to operate and maintain than Option 3 because groundwater
treatment would potentially not be required. In fact, the O&M identified for Option 2 is
considered optional as it is reasonable to assume that the Water District was already
required to perform periodic rehabilitation and maintenance of their existing PWS
treatment system. The primary disadvantage of this option remains uncertainty given
our limited knowledge of existing conditions although there is less risk when compared
to Options 1 and 3. This option is currently recommended as the best target by C.T. Male
given the lack of groundwater quantity and quality information in the vicinity of the
Water District.

OPTION 2
Bedrock Potable Water Wells North of Town Park and West of Albany Hill Road
Tax Parcel L.D. #: 137.9-2-10, Lands Owned by Edmund Niles Huyck Preserve

Feasibility
Scoring (_ of 3) [ Advantages/Disadvantages
Criterion

Sampling of each cased replacement water supply well will be
tested for NYSDOH Part V parameters. This method assumes
no treatment for PFAS or removal of other nuisance
parameters, besides chlorination, will be required to mitigate
the subject bedrock groundwater source. It is possible that
Option 2 could comply with Standards, Criteria, and
Guidelines (SCGs).

The bedrock wells at this location could be affected by
Protection of Human movement of unknown contaminants in the consolidated
Health & the 2 aquifer over time but is less likely than compared to Option 3.
Environment

Compliance 2
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Long-term
effectiveness and
permanence

Option 2 would require at least two (2) test wells to fulfill
production wells for redundancy. Each new bedrock
groundwater supply source(s) would be proven to not require
additional pretreatment, based on site characterization,
aquifer testing, and monitoring. The primary disadvantage of
this option remains uncertainty given our limited knowledge
of existing conditions although there is less risk when
compared to Options 1 (drought sensitivity) and 3 (additional
depth required and may require significant pretreatment). C.T.
Male is unable to predict the groundwater chemistry over time
without collecting additional aquifer testing information.

Reducing  toxicity,
mobility, and
volume

This option is designed to provide drinking water from
bedrock groundwater resources within lands owned by the
Preserve at an optimal location based on our assessment of the
bedrock geology and the potential recharge from an overlying
principal unconsolidated aquifer.

Short-term
effectiveness

Option 2 would require the conversion of the test wells to
production wells and the construction of a gravity fed water
main to connect to the Water District’s distribution system.
Option 2 would require land disturbance to enable driller
access for the subject groundwater exploration and for the
connection to the existing water transmission main.
Construction would have minor short-term impacts to the
community, such as noise. Stormwater pollution during
construction would be mitigated using standard erosion and
sediment controls. For this option to be implemented, the
Town and Water District would also need to commit to a
phased approach and maintain the existing PWS while the
bedrock aquifer evaluation is being executed.

Implementability

Option 2 would convert onsite test wells to production wells
as a replacement source of water for the Water District and its
users. Option 2, like Option 1, would require approvals from
the Huyck Preserve, NYSDEC, Albany County DOH, and
NYSDOH. The technical feasibility of this option is known and
involves standard protocols to install well pump components,
conduct pumping tests, aquifer and drinking water analysis,
and installation to connect to the existing distribution system.

Cost

For the purpose of direct comparison, Option 2 has the second
highest estimated capital cost ($30,000 per well). Options 2
and 1 have the lowest future costs as no groundwater
treatment would likely be required. The future O&M costs for
this option are considered optional as previously described.

TOTAL: 17
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4.3  Source Water Analysis - Option 3 (Bedrock Aquifer, North of Rensselaerville
Volunteer Fire Company, Inc., (4990 Delaware Turnpike))

This option involves the drilling/installation/sampling/testing/permitting of bedrock
water supply wells on the parcel north of the Town’s Volunteer Fire Department on
Delaware Turnpike. This option would also only serve the existing Water District users.
C.T. Male reviewed the possibility of connecting to the existing small-scale distribution
system supplied by a new water supply source via drilled bedrock potable water wells
on lands owned by a private resident (Peter Kessler, Tax Parcel I.D. #: 137.-1-3) that are
higher in elevation than and within %2 mile of the existing distribution system. Based on
review, the depth to bedrock (Lower Differentiated Hamilton Group) is likely between
25 to 50 feet below grade that may be partially overlain by transmissive glacial outwash
sand and gravel deposits. C.T. Male recommends drilling at this target area for high yield,
cased water wells because Option 3 lands are located in relative close proximity to the
existing distribution system at a location of the intersection of mapped photolinears
where nearly vertical joints may intersect with a fracture trace within the Tenmile Creek
valley. To optimize water quantity and quality, it is suggested that the subject
groundwater exploration within Option 3 be limited to be 500 feet below grade or less.
According to our records, the closest water well of record (Well ID # A00147, Carey
Institute for Greater Good) yields 12 gpm and is 515 deep. Depth, pump specifications,
and other factors can be controlled when installing/testing each prospective water
supply well. For purposes of this analysis, it is assumed two (2) supply wells will be
installed to fulfill the demands of the Water District and NYSDOH and NYSDEC source
water requirements.

Each cased PWS test well will be drilled, developed, and sampled to compare to
NYSDOH Part V criterion and assess if sufficient water quantity can be attained.
Preliminary site characterization of each target test well would be required and will
include groundwater sampling within the key water bearing zone within the open hole
rock column. The objective of this exploratory investigation is similar to as described for
Option 2. If the site characterization does not identify the presence of poor water quality
in bedrock groundwater, a step test program and 72-hour constant rate pumping test will
be performed to confirm that the subject well can achieve the Water District’s water
quantity demands. If the pumping test is successful and meets the stated goals an
additional groundwater sample will be collected at the end of each constant rate pumping
test.

If subject bedrock groundwater quality indicates no significant treatment is required (e.g.,
chlorides, hydrogen sulfide, total dissolved solids, specific conductance, iron, and
manganese) and sufficient water quantity can be attained, each bedrock test well can be
connected to the existing distribution system for the Water District once an Engineering
Report and associated public drinking water permitting documents have been submitted
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to and approved by the Albany County Department of Health, New York State
Department of Health, and New York State Department of Environmental Conservation.
Once the connections have been completed and demonstrate to be in compliance with
State and Federal drinking water standards and guidelines the existing treatment
building will be decommissioned in accordance with NYS procedures.

If selected, this option would delay implementation of a long-term solution until after the
new bedrock water supply well(s) demonstrate that the alternative water supply source
can safely provide the available capacity and sufficient water quality to meet the Water
District’s requirements. For this option to be implemented, the Town and Water District
would have to commit to a phased approach and keep operations of the existing PWS
system in compliance until the site characterization and bedrock aquifer evaluation is
being performed at this location.

The estimated initial capital cost and optional yearly O&M cost is $2.0 million and
$10,000, respectively. The total cost for Option 3 would be the highest and assumes
distribution system design, easements, well rehabilitation, and construction will be no
different than what C.T. Male has encountered for other PWS systems that have bedrock
groundwater as its source. C.T. Male further assumes that each bedrock well will be of
similar depth to private water wells drilled in the surrounding area (less than 500 feet
below grade) and the location(s) will be accessible by a truck-mounted drill rig and water
treatment does have the potential to be required if deeper bedrock formations are
encountered. This cost estimate does not include possibility of treatment, environmental
permitting or an increase in the Water District’s water main diameter.

An advantage of Option 3 is the lower capital cost to convey drinking water 2 mile
compared to Option 1 which may require a pump station to pipe the raw water a distance
of slightly more than one (1) mile. Option 3, if deemed feasible, could also be executed at
significantly lower costs to operate and maintain than other targets in the vicinity, such
as the Shoefelt Corners area, because groundwater treatment may not be required and
the shorter distance to the existing distribution main. The primary disadvantage of this
option remains uncertainty given our limited knowledge of existing conditions although
there is less risk when compared to Option 1. This option is currently recommended as
the second best target by C.T. Male given the lack of groundwater quantity and quality
information in the vicinity of the Water District.
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OPTION 3

Bedrock Potable Water Wells North of Town Park and West of Albany Hill Road
Tax Parcel 1.D. #: 137.-1-3, Private Lands Owned by Peter Kessler

Feasibility

Criterion

Scoring (_ of 3)

Advantages/Disadvantages

Compliance

Sampling of each cased bedrock water supply well will be
tested for NYSDOH Part V parameters. This method assumes
no treatment for PFAS or removal of other nuisance
parameters, besides chlorination, will be required to mitigate
the subject bedrock groundwater source. It is possible that
Option 3 could comply with SCGs but is not as certain as
Options 1 or 2.

Protection of Human
Health & the
Environment

The bedrock wells at this location could be affected by
movement of unknown contaminants in the consolidated
aquifer over time and is more likely when compared to
Options 1 and 2.

Long-term
effectiveness
permanence

and

Option 3 would require at least two (2) test wells to fulfill
production wells for redundancy. Each new bedrock
groundwater supply source(s) would be proven to not require
additional pretreatment, based on site characterization,
aquifer testing, and monitoring. The primary disadvantage of
this option remains uncertainty given our limited knowledge
of existing conditions although there is less risk when
compared to Option 1 (drought sensitivity). C.T. Male is
unable to predict the groundwater chemistry over time
without collecting additional aquifer testing information.

Reducing
mobility,
volume

toxicity,
and

This option is designed to provide drinking water from
bedrock groundwater resources within lands owned by a
private resident at an optimal location based on our
assessment of the bedrock geology and the potential recharge
from overlying outwash deposits.

Short-term
effectiveness

Option 3 would require the conversion of the test wells to
production wells and the construction of a gravity fed water
main to connect to the Water District’s distribution system.
Option 3 would require land disturbance to enable driller
access for the subject groundwater exploration and for the
connection to the existing water transmission main.
Construction would have minor short-term impacts to the
community, such as noise. Stormwater pollution during
construction would be mitigated using standard erosion and
sediment controls. For this option to be implemented, the
Town and Water District would also need to commit to a
phased approach and maintain the existing PWS while the
bedrock aquifer evaluation is being executed.

Implementability

Option 3 would require access from a private landowner,
converting onsite test wells to production wells as a
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replacement source of water for the Water District and its
users. Option 3, like Options 1 and 2, would require approvals
from the NYSDEC, Albany County DOH, and NYSDOH. The
technical feasibility of this option is known and involves
standard protocols to install well pump components, conduct
pumping tests, aquifer and drinking water analysis, and
installation to connect to the existing distribution system.

Cost 2

For the purpose of direct comparison, Option 3 has the highest
estimated capital cost ($30,000 per well). Options 3 and 2 have
the lowest future costs as no groundwater treatment would
likely be required. The future O&M costs for this option are
considered optional as previously described.

TOTAL: 13
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May 11, 1995

To: Doug Ferguson, N.Y. Department of Health
Lisa Mulleneaux, Rensselaerville

From: Allan Randall, hydrogeologist
P.0. Box 258, Sand Lake, M.Y. 12153

I have been asked to asppraise the potential for
development of a municipal water supply from ground water
to serve the hamlet of Rensselaerville, which I am told
contains about 70 residences. After rveviewing geologic and
solls maps availlable in the U.$. Geological Survey library,
I helieve that the possibility of developing a small
municipal supply from sand or gravel deposits within a mile
of the hamlet ig vyeal enough Lo justify a site
investigation.

The most promising lecality is Just east of
Shoefelt Corners, about a mile north of Rensselaerville.
(A on enclosed map). When the continental ice sheets were
melting and retreating from the area that now comprises the
town of Rensselaerville, meltwater apparently flowed down a
tributary valley touward Sheefelt Corners from the
northwest, and also southward along the side of a valley
novtheast of Sheoefelt Corners Lthat now drains northward.
A temporary lake developed near and north of Shoefelt
Corners, ponded between the ice and saddles a half-mile
north of the hamlet. The =olls map indicates surficial
gravel (a delta or fan) around Shoefelt Corners, and very
fine sand (Raynham so0il) on the valley floor to the east. I
suspect that close to Shoefelt Cornevrs the gravel may be so
thinly saturated as to preclude conventional wells, but it
may thicken or deepen several hundred fest further east. A
well 1/3 mile northeast of Shoefelt Corners along Route 85
reportedly veached bedrock at 94 feet. If thick saturated
sand and gravels are not present, a shallow infiltration
gallery {a ditch backfilled with a perforated pipe and
coarse sand or fine gravel ) in the fine sand depcsits on
the valley floor could probably provide an adeauate vield.

Saturated gravel may also be present beneath the
valley floor between Hicks Pond and Myoscotis Lake, about a
mile northeast of Rensselaerville hamlet (B on the map) and
along the floor of Tenmile Creek valley 100 to 2000 feet
south (downstream) from the hamlet (C on the map) Alluvial
gravel at these locations is likely to be on the order of
10 feet thick and could be tapped only by infiltration
gallerieg, if at all. any infiltration gallery could be
expected to derive water in part from the nearby creek,
filtered through the alluvial sediments. Therefore, the
chemical quality of the creek water would be a



congideration.

It may also be possible to obtain the amount of
water needed from bedrock. Prior to 1949, the U.S,
Geological Survey inventoried 12 wells that tap the bsdrock
unit (Hamilton Group) that underlies Rensselaerville.
Average and maximum reported vields were 7.5 and 16 gallions
per minute. Accordingly., chances are that one well could
not produce enough water from bedrock for a municipal
supply; 1if so, the possibility of pumping from 3 or 4 wellz
of lesser yield spaced a few hundred feet apart is worth
considering. Some hydrogeclogic studies have reported that
wells drilled along major linsaments tend to yield more
water than wells drilled elsewhere. One such lineament is
defined by the north~south reach of Termile Creek and other
valleys Jjust east of Rensselasrville, as marked on the
enclosed map. Other consultants with practical experience
in fracture-~trace analysis may be able to provide more
advice in the regard.

I would not expect Lo be pald for preparing this
memovrandum nor for briefly visiting Rensselaerville and
talking with people {(if this be desired) on May 16th, other
than reimbursement of expenses. If you wish me to
investigate localities A - C nentioned above as potential
sites for wells or infiltration galleries, I would charge
$25 per hour, plus expenses such as for travel. The first
step would be to walk the stream reaches and environs to
check for exposures of till or bedrock that would limit or
eliminate the potential for a sand or gravel aguifer, and
to gather information about any nearby wells. This would
probably take a day or two. The logical next steps would be
to contract for power auger test holes (in the Shoefelt
Cormnersg area) andsor backhoe pits, possibly followed by
exploration with electromagnetic or seismic squipment.

(2o i)
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POTENTIAL FOR MUNICIPAL WATER SUPPLY
FROM GROUND WATER FOR RENSSELAERVILLE, N.Y.
by Allan D. -Randall, May 1955

Shoefelt Corners Area

The chances are very good that encugh water to
supply Rensselaerville could be obtained from a drilled
well 25 to 70 €feet deep, penetrating sand or gravel, east
ar southeast of Shoefelt Corners. A map (fig. 1) shows the
extent of surficial sand and gravel in this area based on
the county soils map and confirmed in a few places by
peraonal observations. Two units are shown: ice~contact
stratified drift which underlies various knolls and
terraces, and valley~floor alluvium, which overlaps the
ice-contact deposits and may overlie fine~grained lake
sgdiments and/or peat in places. Also shown is the
approximate altitude of the bedrock surface at 2 sutcrops

and 3 boreholes., The map is provisional: I may be able to
refine it later,

Geologic higtory. The ice-contact stratified drift
was deposited amid decaying ice aleong the margin of the
retreating ice sheet, in ponds that overflowed southward
across saddles between the hills when ice still blocked the
preglacial northward or eastward drainage routes. The
earliest ice~contact stratified deposits reach altitudes of
1460 feet and probably were deposited by meltwater that
drained across the saddle at 1460 feet along Route 85
southwest of Shoefelt Corners. Gravel deposits high on the
valley side about a mile north of Shoefelt Cgrners reach an
altitude of 1475 feet and were probably part/ of the same
meltwater £flow system. When the ice melted encugh to allow
southward flow across a saddle at 139C feet into the valley
that drains past the playground at Rensselaerville, the
lake level near Shoefelt Corners dropped to 1390 feet and
remained there until lower outlets further north were
exposed and drainage assumed its present doarse,

-

Geohvdrelogy. Ice-contact stratified drift exposed
near Shoefslt Corners includes layers of coarse sand and
gravel that weuld be excellent aquifers if saturated, but
is quite heterogeneous, varying widely in grain size and
permeability ‘over distances of only a few feet,
Unfortunately, bedrock lies at shallow depth at Shoefelt
Corners, as indicated by ledges exposed in the stream at
the bridge and by the water table only a foot below land:
surface in a deep well at Mike Fritz's body shep; if the
surficial sand were several tens of feet thick the water
table would be much lower. Depth to bedrock increases east
of Methodist Hill Road, however, as indicated by two recent
test barings by the N.Y. Dept. of Transportation along Rt.



.85, and by the record of a well at.the forﬁe:3re51dencé.oﬁ

' .George Hale, published by the U.8. Geological Survey .

{(Arnow, 1949), Fleisher (1986) interpreted the valley floor
. east of Methodist Hill Rd. as a lake.plain, ‘underlain by.
silt and-clay, a condition typical of many flat valley -
bottoms in New Yoirk. Two bits. of evidence indicate, -
" however, that much ¢f the sediment beheath the valley
_fhottdm”is_sand_andigravel,_deposited-dnting.tha earlier. ... .
- ice~contact phase of deposition.” - . - T "
1. Test boring DNB4, 2300 feet east of Shoefelt Cotners
- along Rt. 85, penétrated sandy gravels and silty -sands
from 15 to 45 feet, with till and/or broken rock below.
. Whether the sands and gravels at this location are clean
- enolgh to-yield much water is not clear, but in any case
these materials are not fine-grained non-aquifer lake- .
bottom sediments. . . - -~ - [ L
2. Three aligned gravel-capped low ridges or elongated: ;
. knolls rise-10 to 15 feet above the valley floor. They '
are not defined by contour lines on the ‘topographic map,
but ‘are readily visible in the field, and fall on a: |
-gently curved alignment from northeast to west (fig. l}.
I believe they reflect the position of a tunnel or - =
- erevasse in ‘the ile ‘that carried meltwater flow westward
early in the depositional history, before the 1390-foot
saddle became an outlet for meltwater. Coarse sand and -
.'gravel could be expected. to occur along such a meltwater
channel.; . -~ = o s : :

_ ; Exploration. If: the Water Board chooses ta seek a-

JwWater supply from the sand and gravel aguifers in the

. Shoefelt Corners area, a’ logical next step would be to
drill ‘one or more test wells southeast of Shoefelt Corners,

. using. a cable-tool'.drilling rig and 6-inch diaméter casing.

© 1f several feet of water-yielding sand or gravel are

- production well by installing a well screen (or possibly by
developing it’ open-ended in .coarse gravel). The driller
should. have a sand pump available for collecting samples of
. loose,’ water-bearing sediments and should expect to advance

penetrated, such a test well could .be made into a

' casing in 2 or 3-foot increments when penetrating possibly

water-yleiding sediments. A recommended .initial site iz _
. mdrked by an X on figure 1. If till or bedro¢k proves to be
- shallower than expected at this site, I would select a-

- Second sité further north and east. Drilling sheuld not be

considered unt'il sufficient funds are available for at.
.léast one 70-foot well, and ideally for 3 such wells, :
. because experience shows that multiple. test holies are -

commonly required;to locate a municipal well in :

- heterogeneous icedcontact deposits.

o : Eggg;;ggglLLxJ-I am'aware"cf-twpffaétqré that'miéht
-have an adverse effect on water quality in the. Shoefelt’
Corners area. - S Do - e

am
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1. Swamps. The valley floor is swampy north and south of
Rt. 85 about 2000 feet east of Shoefelt Corners; buried
erganic matter is likely at shallow depth in such areas.
The natural flow of ground water in such areas is .
normally upward and toward the stream; but large pumpage
could reverse the natural gradient. Water in contact
with sediments that contain organic matter commonly
becomes depleted in oxygen and can dissolve enough iron
and manganese to constitute a nuisance and require
treatment, although it is not a health hazard, Buried
organic matter is less likely but possible further west
near the sites proposed for test wells.

2. Body shop. The presence of an auto bedy repair shop at
Shoefelt Corners is a matter of concern to Doug Ferguson
of the N.¥Y. Dept. af Health, inasmuch as the solvents
and automotive fluids commanly used at such
establishments could render ground water unacceptable
for municipal use without expensive treatment, if
allowed to spil)l or leak into the ground. The shop
appears quite neat, and local residents report the owner
to be conscientious and responsible. Nevertheless, the
shop is upgradient from the most promising sites
proposed for test drilling. Therefore, if the potential
for a municipal well is confirmed by test
drilling, prudence would dictate that tests to verify
the absence of organic contaminants be undertaken not
only on water pumped from the well but also a short
distance east of the body shop. There are many
consulting firms who specialize in monitoring and

remediation of organic contaminants and could recommend
an appreopriate assessment.

Long-term considerations. The Shoefelt Corners area
is probably the only locality within a mile or two of
Rensselaerville that has a predictable potential for large
capacity wells, Well yields of a few hundred gallons per
minute and a total average withdrawal of a few hundred
- thousand gallons per day seem possible here. WRhether or not
this locality:is selected for exploration for a municipal
watar supply now, the town may wish to consider the
potential for large municipal or industrial withdrawals in
its planning and zoning, and may also wish to consider

measures to protect the water quality in this potentially
valuable resource.

Valley Upstream from Myosotis Lake

A set of shallow wells or an infiltration gallery
on the valley floor a few hundred feet upstream from
Myosotis Lake could probably produce an ample supply of
water much better in quality than that currently available
from Myosotis Lake, if the gravels beneath the valley floor



: lare as thxck as I suspect they-are. j:!;".'.

_ eologx Accord;ng ta Cadwall and Dlneen (198?)
. gravel and sand occur all ‘aléng the . valley upstream f:am :
: Hyosotis Lake,: depesxted as’ ‘outwash’ by meltwater: issuxng
© from an ice margin in the southern part of. the touwn of. C
. ‘Barne, Pleisher: (1986) also ‘indicates that outwash. sand and'.
- " ‘gravel waderlie the valley ‘flcor from Myosotis Lake - =
. .upstream well past Lincoln Pond. Fleisher infers that® .
during deglaciation and in- ‘early. postglacial time the: site
‘of Lake Myosotis was occupied by a patural lake.that - - :
;. dnitially spilled over a.thick till- deposit at 1555 feet in;
© altitude, Over the cénturies the till was incised and lake !
o " level declined. correspondingly until a ‘dam was constructed
- 'in about 1800 ‘that raised the water level to 1540 feet. :I:
. - ohserved 3 depositional surfaces in the valley reach -

.. - between Lindeln Pdnd and Myosctis Lake as shown on fig. 21
. &) ‘A terrace at about 1560 feet along the west side of the:
.7 wvalley 200 to 600 feet dawnstream from ancoln Pond an&

o :-'immedzately downstream from a trzbutary
o BY A floadplain, abeut:$ feet lower .than the terrace and ;
G itself incised about ‘6 feek by . the stream for about 10001
;o feet ‘downstream from Lincoln Pend. sz . .. . :
-¢) A younger, currently active. iloadplain of slightly o
. . gentler slope, beginning ‘about 1000 feet Erom. L;ncoln-_:.
' Pond and extending to Myosdtis- Lake, ‘here the™ stream L
) _dividas ihto several distributary channels that ‘are . -
'fhardly inclsed at. all and gravel is aggrading (buildxng
_ upd. o
' 5311 these surfacas are. underlain by similar coarse . graVQ153
.- ‘econtaining many slablike cobbles and~bou1ders -and ‘other -
i .pborly rounded stones.- So far'as- ‘I could tell“all ‘these:
" . gravels could be classified as alluvium, derived from . ¢
erosion of till and hedroek by the ‘local ‘streams, perhaps’
. augmented: hy meltwater in the: early stages bBut containing
‘1ittle or no sediment derived from the fce margin.  The :
. terrace (a) might have been graded to ‘the earlf (1555+) Lo
'_'stage;.the sybsequent £loedplain might- have been graded: to
. the incised till plug at. Ransselaerville. the active, .
. aggrading f£loodplain:{c) is almeost ‘certainly the product of
.. post~dam deposition. Moderately steep hillsides underlaxn
'.'hy tzll and hadrack border the valley floar.{

L gg_hzg;_ngz The alluvxal gravels in this reach
_.althouqh containing sxlt ¢oatings on many: stones, ‘are
. congslstently loose and presumably- quite permeable. Riek | ¢
“Wyman, of the E, g; Huyck Preserve, reports: that the <¢hannel’

. ‘between. Lincoln fond and Myosotis Lake is commonly dry in

" ‘midsummer. On May 23, one distributary channel within the- :

. active floodplain. had been cut off by sediment accumulation . . °
L - . and contained only isolated poolsTof water that rep:esented_i'
ci.ii.-the ‘water table, while a parallel. Zchannel . .50 feet -away -

':d?_gr“;”uwcaatained.abund 4 flownagwan,estimated_l,s faet hiqher {,;




" saturated thickness of ailuvial gravel te be about 10 £act -

‘. 'level. These observations ‘suggest that the alluvial gravel
. -'is-thick and ‘permeable ensugh ;to transmit modest amounts of:
g-ruanf.aS'undertlow,ﬁallawingéthg'sttaam_tofqb:dry}at: S
_-_times;-and“thatfas;thefyallgyﬁflgor widens downstream the . .
- amount ‘of underflow increases) so the Stream loses water by

seepage;iﬁtoJitsrhedi;zﬁmseemsnreasqnahre.to-éxpect.the3nl

near~thé Upstraam end ot the active floodplain, where 6lder:

_.=aliﬁvium}(gbsarde3tothe3moregthangs'féet'thidk*ﬁutthér;

: f_covgringffill;hénea:h:thgivallqy:glopr;_;

“_3upstream}:isiinund;té&_hy‘yoﬁnger-alluvialzgravelg_Sand;aﬁd§

‘gravel might be appreciably thicker than 10 feet if some -
outwash ‘had been deposited by meltwater inte an .early

pcstglacial-predecéssartaf.Hyosatis*hake,iThé_arzgrnatiweg
‘hypothesis, of course, is-that the valley is essentially a

. gorge incised in till, _ithfonlyia;igwgipgt;di-glldviumg :

";Slffﬁhé:witef

- .board ‘wishes to explore furthér the potential.fér a

. municipal water supply from this locality, the logical

- first stapluould:be;tp{canduct;a;shalluw.seismié survey  : .
. ralong approximately the line indicated .in figure 2. .Such a

. survey-should be able to determine the depth to till and/or:

] :1'ﬂ-bed:qck henéath:thé_?alleyffloot;.I£3that.depth Be, -7 1
~.appreciably less than 10 feet, there would be little reason:
- to-consider this leocality further. A seismic survey could - .-

~'be conducted with no disturbance,of_thelnatux&lfénvirbn@edt3 :
- in this nature preserve, and uauldlprqbablx‘be;yelcomedrby;'-Z

- - management of thé'prpsérVQQas;a_mpans;pfﬁincteasiﬁ9%ia.-*

P

?knawledgeséfﬁtheir*propetty;~E§ﬁipmént?¢ammpn1xjkﬁéﬁﬁﬁisvaf

[;1%?hammerﬁseismographﬁ;?infwhichfkound'hﬁﬁééfdfé?déheratéd by .

__‘;stt&kiug.a.staellplatéjnith'a"sladgehammerfjuqﬁldubg”? -
; . adequate for the expected depth of investigation. *Although
', no. horehole ‘légs are available to calibrate a s ismic’

. :survey,. trial lines could. be run at nearby sites known ta:

‘be underlain by till and by bedrdick, to ascertaln seismic:
‘velocities in these materials.;Questians_ha?ei;nisan;as';o
'depth'tc-bad§QCk-along_the-possible;routg[s) 6f a pipeline
.to Rensselde ville from:this lécation; extending the -

[

'_séismic.su:vay'Qo-indludn{tpé;quppsed,:oute(SJ:ﬁpuid’hélpf

‘ answer those questions..

'-*.f'if'th53feahltsidf*theiséiﬁﬁic:éﬁr@éf.QQref

promising, .the logical next step would be to dig. a ﬁesf;

L pit(s) to.a depth of 10 .or 12 feet, probably with a -

- . batkhoe, to verify materials and yield. Dnepending bnikhaﬁ‘_f

- was found and wha¥ arrangements had been made with the

Property. owner, the test pit(s) could be filled in, nr:i.J
~well - installed immediately. Suggested locations ara marked

" with. X on figure 2. It sgems;to;md’that_the;l&;htf&iku&flg
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5 .;using porous: corncrete in the lower 6 feet ‘and tightly - :
-“,'Sealed'nonpdrqﬁsfcqnc:éterabcve;'namage to trees and other:
.. aspects :of .the natural. envirenment could beé limited by : -

: careful ;attention Qhen’s{lectingﬁuelljsites,jaccess,road; :
-and pipeline route. The wells should not require frequent .
o 'inspection, "so an intrusive ‘all-weather road. ta the site . . -
'.'Shgggdinotfbe;géedsdguhﬁhdrizQntalminfiLtnatinnwgaLLery :

f;g;?muauid.helequally.feasiblé from a}hydrbldgic=yiéwpointpbufﬂ-ji_f

: Q@ulq;p:agably be more in;rqsiﬁe]duriﬁd_COn:t;uctidn.;-

s - Shallow wells at many locationg are sensitive to |
. natural seasonal fluctuations in -depth to the water table.:
- At this location, hawéverr-thglwatarabdard;can_cont:al the:
- water table by meéans of the dam on Myssotis Lake: so. = .
. seasonal fluctuations in sdturated: thickness should be .
negligible, - - - Lo Lo T

oo -Water glality considexations. The pioposed site'is, - .-
" -and has long been, a‘nature preserve, ‘and so is most of the'
- Watershed.:It is difficult to envision a site aitywhere in: -

7_5_Albény;Cpunty-uith;Iess.expdsure:to'mahmade"pdllutiog.ﬂThe-:'

' ”: galleries near a stream for public water supply are.

- site is on an active-floodplain, .so rigorous jenginéering -
.design to protect the Wwells €rom £looding .would be. @ - .
{required;.Propasa}s-tgiuse;shalleu.walrsio:;iniiltratid;g

. properly subject to cldse;scrutiny:hy-:egulggqry;officiars;'ﬂ
‘because such installations are likely :to be -sensitive te¢-
‘water quality in the stream.. In this case, however, -as. _

: j;ainted_butlb};houq_?ergusbn.df,the-H;Y.}HéaLth Dept.; & - - -

. pipeline £ram the wells ‘would surely be laid ‘directly to../ ' -
_=TEthefpreSant:filten3plant,}andfit{deemed'apprép:iate,the-jf .
---water “could ‘be routed through :the. existing slow sand ;. =7

.:filter, thereby providing the same. protection currently " !

- - available ‘and: vastly longer . life £ r the filter: because of :

- the improved quality of the incoming watér.. -~ - . .. . . . °

... . Some organic-rich sediment may oceur lecally within -

ﬂthe'glluvium:;it'islmpré.Li#qiy:crnaer-tgguyosotfs_Lak01. o
{thanﬁat.the_pﬁpppsad;test:sites;.Iffahundgntldrganic'matte:

. - Were encountered at a test site, I woul'd consider movirg :

.-upvalley, Oxygenated ground water is continually moving -

. downvalley, so 1 -would ndtfpxpectgsmallgamountS-qf;organicf
-matter to.craa;e_aniiron32:obiem.- S

. - Hells penetrating bedrock . -

S S A

et ;Chan¢e33a5§;skim that one or twg wells drilled at -

- random locations could obtain from hedrock the amount of - ° .

.- water needed'ho]supply3Reﬂsae1aetvil1g.t?wélve-ualls P _
'hd:illedjprior:ta-1949.intq;the{hedrock{unit;caamiltdn-';.- A

EGreup);thatLundériigsgﬁepssalaer?ilIb;bad?iﬁ&iéqéTéndéﬂ“; e e
dmaximum ‘reported yields?ef-7.5 and }16%gallonsTper ‘minite = -

i S R e i TR R :

- ) ar
. ..:.-.,-_i'.;.q of iy i L i, A .:i'.-u-—o.l - .
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- (Arnew, 1949). 1In my experience in the Susquehanna River
basin to the west, where bedrock may be slightly less
‘preductive than here, wells Teported to yield about 10
gallons per minute were fairly common, ;but few bedrock -
wells ‘yielded 25 to $0 gallons per minute, and many yielded
-less 'than 19. Nevertheless, several people have mentioned

e GI@ -OF -MOL @ ue}lﬁ_;omeuhe:g;neinlkéﬁésela&:uille_that

~sSupposedly yield 20 or 30 or 60 gallons per minute., The tweo
‘approaches described below should help in selecting a well
or well site where the chances of ocbtaining 25 to 50
gallons per minute from bedrock are_@etter than average:
a @ e
’ - Inveptorvy wells. By contacting home owners,
neighbors, plumbers, well drillers, and the County Health
Dept., it should be possible to come up with a listing of
owners, locations, yields, and other specifications of
wells near Rensselaerville. The next step would be to plot
well yields on a map, particularly vields of 20 gallons per
minute or more. If one high-yield well is surrounded by

1. Possibly the water board might identify some existing
wells that were conveniently and suitably -located for
Public supply and be able to negotiate purchase of the
wells, if a rigorous test verified an acceptadly large
yield. I have no idea if this is 2 realistic hope,

2. Perhaps a group of high~yield wells would plet along a

. line or in a locality that could be extrapclated to - -

<. , Suggest a site that is,qonvenient,iéafely,positioned_

T with “regard to possible contamination sources, and

-7 7 'apparently likely to offer above average yieild.

1 could gather this information but it would take many days
" and be rather costly, and % expect that members of the
"water board could do sa just as well. If the board wishes

to pursue this option I could provide an inventory form and

review results. There is no guarantee that it would be
successful . 5 . ‘

iﬁv
¥
Fracture-trace analysis. Water in bedrock moves

almast exclusively through cracks or fractures, alsa termed
joints, in the rock. Some fractures follow the nearly
horizontal, gently south-dipping bedding planes that
separate succelsively deposited rock layers; others are at
steeply dipping altitudes, oriented as dictated by stresses
in the earth over past millennia. Earth scientists have
learned that the aplindance or spacing of the steeply
dipping fractures Vvaries from place to place, and that
abundant closely spaced fractures commonly wesken the rack
enough that cliffs or valleys develop due to preferential

. .erosion aleong the fracture .zon - -Rock -that is_abundantly i \

“‘r%tzgq;ygpgéghouldﬁyield'wate:;moqp readily,von the a&exagq;-"rvfl;vv“ gt

e

iean sParsely fractured rock TAdcordingly some frditi.:
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¢ hydrogevldgists have looked for linear valleys or ‘other &

. linear features ‘in’ the landscape: that might reasconably be

: ascribed to fraqture;zdnes,ﬁandfin'atﬁleist.sdme.araas'have ;
'-jindged'fqundfabqvefaygragQLYiéldsnat'Such locations. -~ "

S 7. Pwe geologists with the:New ¥York Geological Siurvey 3 o
”:lhavg;looked;id:;Linaatmtopogzaphic+£éaturesavtsibigfon-_' e
;zﬁtdgographicfmapsrﬂorfonfnandsatTfﬁkxlab;“brﬁv%Z”pho;df1 L s
'products covering New York, and published their findings .
-+ (Isachsen and McKendree, 1977)."They indicate that the
. -steeply dipping jeints in the vicinity of Rensselasrville
;.are nearly vertical .(which means ‘that wells drilled with :
: the;dhjective*of_intersectihq:gszonQ*df-qloselyispaced:
- Joints ‘should be loéated aleng the linear topoegraphic | |
:feature rather than offsét to one side): Their maps s$how no
; -linéar features at . or north of ‘the hamlet:of -~ -~ . - =
: ,Rénsselagrville;“Houévera'thqy;dq;idéntiﬁyItwb'Linea:' S
_-featu:as;someuhatjsauth;bf‘Reﬁséélaervillefthat,can:readily
l“be'prqjﬁetéd:tq-coincideJuith&l;hgarxﬁeaturesEgt;thé PR
.. ‘hamlet, as shown on. figure 3 7and ‘described below: & v .
k) -Fallows a lipear: ¢reek .in'’thée’Durham-7 -1/2 minute . :
... .quadrangle just south of Rensselasrville 'and projects
- - north-northeastyard to 'align™exactly with ‘the ;straight |
;'.southaast_sho:e_cf,MyoSot}sﬁnakg.ﬁFieisherjﬁlsas,“p.3?J:
- notes. that the Straight{SOcheast:shore;offthe?l;ke -
. - parallels cne set of joints visible inithe bedrock:at ... -
. the  head -of Rensselaerville Falls. (I do notiunderstand -
- -Wwhy Joints in the bedrockfshculd_influance{the_1}.;_;_3 S
. .~ orientation of .a lake shoreline aleng what -is identified . -
;;fhy_FIQiShQ!{}S'ﬁ:plpg“pfgﬁhICk;ﬁlabialitillfgb&ﬁ“the'
- correlation seems too precise to be coincidence.)

: 2)¢Fpllpwsia:linear-réachjofgranilgfc:eek”in'thejnutham
. quadrangle, lies Just east ‘'of ‘Tenmile Creek 'in ‘the
;. -southern’ part of the Rensselaerville guadrangle, . and
G prejects (slightly west of north directly along the | & -
' ulinea:_va}lay_ndrth'qf-thg-playground.at-Rehsqel?e:vihle
- . hamlet. In my memo- of May 1l, based only on the . . .= =
- 'Rensselaerville quadrangle, I inferred a lineament

. oriented slightly eadst of north along this same ‘linear
valley ;and;certain other linear features: in- that -~ . - -
gu;dranglb,-achtdinqutift:thg.watﬁz-hoard;chooses{td :

_ tast;thelmgri;;bfjfraqtufg-trzge'analySis; twe drilling
. S8ites might be considered..One, along the scutheast: -
. . shoreé of Myosgtis Lake, ‘wonld probably be conveniently
. - accessible; possible negative aspects of this site are
-(a) it is high ground {(not ‘a valley along a presumed :
~ linedament) andi{b) theé high vertical exposure of ‘bedrock
¢ .in the falls 1000 feet east may allow ‘some of the water-
. in bedrock toé drain out:alaong bedding planes and ‘thus & .
. reduce’ the amount available to 'wells. A drilling sits -

.. 1500 :feet or more north of the-main stregt ip ot T L

~_'iReﬁgéélaérvilIg,:péar}@he;ifisicﬁitheﬁafpréméﬁfidned} R e

2 vlinearival ley;-would: be ﬂés‘ﬁ@i&_ﬂ'ﬁfﬁéaéﬁ51;5 sbut ‘would " T H
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be on’a: 11near valley, and uould be ncrth of the
o - - -sidehill cemeteries and septic tanks in. thé hamlet.. -
. ¢ ¥ have no basis ‘for estimating the chanced of obtaining 25
" or 50 gallons per minute from such a well. Other -~ = -
consultants with more practical: experience in f:acture~f’
trace znalysis may be able. ta provide more advice on
‘this - topic, and perhaps identify other’ lineaments

. It is important to "keep in mind’ that the larger. .
-_xields reported for some domestic wells penetrating hedrock
 may be rather ‘imprecise; Because the drillers had little : -

: .1ncentive to be precise ~+ yields of 10 gallans per minute
-or 100 gallons per minute are almost equally good- from the}
' viewpoint of the homeowner ‘wha' does: not need even' PR )
:'gailons per. mxnute -Also, ;they are ‘commonly based on testsl
L of at most a few hours. durat:on ‘Rny well penetrating:
z'hedrock proposad for use by the Rensselaervxlle water
. ‘district should be test pumped for a few days, with .

arrangements made it feasmble to measure water levels in f
-any nearby wells. ;

Lo
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The purpote of thix px anation i Lo Indicate the scune of the maps,
5: the geneve} sou':,m used end Lhe muthods o compilsiion -
d to ideatily them as limizary working documenta in 2 continu;
dy of matuee snd hisfory of brittle deformation in New Yaor
e, Farlinr work was concerned Iaml‘r
liminsey evelustion of pew geclagical (nfarmation on {Landsa |
RTE) trmagery, in a Hudy sunparted by (he Nationsl Avronsutics and
¢¢ Agency {leachsen l&?g. 1974a; hachoen and oihery 19744
* prewenl wmr{lailm and publications were fupporied by he
ited States Cealogicsl durvey and the Nucitage Regulatory Agency,
pretively, 2 indlcated in lower margine of maps.
This publication conslits of wrven mapy as follows:
* four wup chepts ot 1:250.000 showing fauits snd velated
informaticn as well 3¢ phalo-linear features;
. :mm mﬁu. deskaize map showing thia Information at
A mup st 1:1,000,000 showing joint dats genersiized by 13-
minute qoadrangle; and R
.40 indes- map._keyed. to the -sources of nfarmation umed In
ompiling the abave maps,
458 AP present ail mapgatle duta pertaining to fauile, catachnstic
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Filtration varsus Groundwater

At the request of the water committee | was asked to explain why the Town of
Rensselaerville should pursue a groundwater supply rather than filter the existing
source, Myosotis Lake. Below s a discussion of the reasons for pursuing a
groundwatar supply versus filtration.

Filtratlon:

1. The recent Federal Regulations pertaining to disinfection byproduets, and
enhanced filtration will be more stringant. The district periodically has problems with
disinfection byproducts. Tha total trlhalomethans maximum contaminant lavel of 100
ppb will ba reduced to 80 ppb. This will make it more difficult for the district to comply
with the mors stringent regulations,

2. The district pariodically can not meet the turbidity requirements of less than 1.
Pleass raview my June 22, 1998 letter concerning your sxisting watar systam,

3. The raservolr, Myosotis Lake is shallow and its water quality wilt only deteriorate
with tims. Shallow reservolrs will producs high algal concentrations and aquatic waeds
Algae and weeds will hinder the fitratlon process and contribute to the formation of
disinfection byproducts, taste, odor, and color.

4. Tha location of the existing [ntake pipe is inadequats. It is focated in the middle of
a straam. The Impoundment Is minimal and provides limited sedimentation of
particles. This axpiains the flash turbidity problems. N

-
5. Using a package filtration plant comprised of coagulation, flocculation, and filtration
should produce an acceptable quality of water. It s advised that the package plant
be pilot tested during tha summer when the algal and weeds ars plantiful. The
package plamt must e enclosed in a structurs and heatad. Perladically the fiiter
backwashes to a lagoon. The settled waste is periodically collected and taken to a
landflil. Tha axisting site needs ta be evaluated to assure there Is sufficiant roon for a
lagoon.Tha filtration faciiity will require diligent operator oversight to assure all the
equipmant is oparational and properly maintained.

6. Tha longevity of a package filtration facility is 20 1o 30 years. At that time the plant
will require upgrading and/or replacement.

7. The existing slow sand filtration systemn shoutd not be upgraded. Fleasa refar to my
June 22, 1888 letter which explains the reasons for not uparadina.
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Groundwater

1 Ranssalaarvilla Water District has g reasonable chanes of finding a ground water
Supply located In the proximity of the water distribution system . Provided the ground
_water supply is adsquate In quantity and quailty the major cost to oparate would be -
electricity. Depending on the cost of elactricity, distance to pump, elevation and
condition of the pipes, it s estimated the electrical cost would be $1000 to $3000 per
year. '

2. The longsvity of a well supply is indafinite. Occasionally the pump needs {o be
replacad. The major concarns ars contamination and drought probiems.

3. The groundwater supply will not be exposed to algae and weads. Thersfore the
production of disinfection byproducts, taste, odor, and coior should not be a problem.
Also the well will not have ths flagh trbidity problems as experencad by the existing
system.

4. A well supply will require much jess operationai and maltétanance oversight,

5. The operational and maintenance costs for a groundwater supply are less than
filtration.

6. In most cases the capital cost of constructing a well supply is less than building a
filtration facility.
Summary

A groundwater system Is more economical to operats and maintaln than a filtration
tacility. The capital cost should be less than constructing a filtration facility or

that of a package filtration facllity. More stringent regulations regarding filtration and
disinfection byproducts will maks It difficuit for the district to be In compliance.

For ail the reascna stated above it Is rmcommended that the District pursue locating a
groundwater supply.,

Frapared by Douglas P. Fergusen, P.E,
for the Renssalasrville Water District #1 Water Commities



Advantaqes and Disadvantages of Slow Sand F{ltration

Advantages of Slow Sand Filtration
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The design life of a slow sand filter plant far exceeds a package

filtration plant. A package plant has a life of 20 to 30 years and a
slow sand plant, B0 years.

Requires less operator expertise and oversight.

The operation and maintenance cost is negligible compared to a rapid
sand filtration plant, -

Chemicals are not needed.
Little or no heat is required for factlity.
Does an effective job of removing giardia and bacteria.

Biological process rather than a physical chemical process and is very
effective in removing microorganisms.

Most slow sand facilities are over 50 years old.
Less vulnerable to operator error.

No chemical sludge to remove and treat. The scrapings pose no
environmental concerns.

If in the future, your community decides not to use the surface source
or change treatment, the slow sand filters can be converted into
finished water storage tanks with a capacity of about .60 million
gallons,

Requires Tess operator oversight because it has no equipment.

Disadvantades of Siow Sand Filtration

O‘\U‘-hwl\}i‘-'

Does not provide flexibility to change treatment.

Takes up more space,

Engineers are not familiar with slow sand filter technology.
Construction wil) take Jonger,

Excessive algae will clog a siow sand filter.

STow sand filter 1§ not as effective in removing particulates, taste,
and odor as the package plant.

Fine clay and mud will clog a slow sand filter. (Should not be a probliem
in your reservoir.)

More labor intensive - requires raking and shoveling media.



Advantaqges and Disadvantaqes of Package Treatment Plants

Advantages of Package Treatment Filtration

Produces a better quality effluent,

Takes up less space. Building to enclose unit will be considerably
smalier.

Provides operating flexibility. Chemicals can be added to the water
to improve the treatment should the source water changes quality.

The process can be automated.

Eﬁgfneeré are more familiar with package treatment plants than slow
sand.

Plant is factory assembled and delivered to the construction site.

Less tabor intensive.

More effective in removing taste, odor and color.

Disadvantages of Package Treatment Plants

The life of a package plant is less than a slow sand plant. [ts
tongevity will depend on how corrosive the water is and maintenance.

Electricity, heat and chemicals are required to operate the plant.

$Sludge produced in the chemical process must be dryed or frozen and
periodically taken to the landfill.

Lagoons are required to treat the backwash water. After the solids have
settled out, the liquid must be recirculated back into the treatiment
plant.

A tank is needed for backwashing the filter.

Daily operation and maintenance are critical to assure that the piant
will properly run.

More prone to operator error.
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Hydrology

e Ms, Lisa Mullenneaux
Hazardous Waste

464 Albany Hill Road
Water Supply Rensselaerville, New York 12147

Re:  Recommended Well Locations
Town of Rensselaerville, N Y.

Dear Lisa:

I have completed the identification of sites that appear to have the greatest potential for yielding
suitable quantities of ground water from the bedrock. The potential sites were identified by
conducting a fracture trace analysis followed by a site visit to “ground-truth” the results. The
results of the analysis are displayed on the attached map of the area that contains the Hamlet of
Rensselaerville.

The identification of potential well sites from a fracture trace analysis is based on the premise that
ground water is stored within and flows along fractures in the bedrock. Fractures and fracture
zones also represent areas of deeper weathering, greater erosion and differences in soil
characteristics that impact vegetation type. These characteristics manifest themselves as linear,
visual and topographic features that are observable from air photographs and topographic maps.

The attached map contains the traces of lnear features that 1 identified from air photographs and
topographic maps. The resuits indicate that the majority of the linears are short, northeast
oriented features that likely represent fractures in the rock referred to as joints. There are also a
few northerly oriented linears that extend for severat thousand feet. These longer linears may be
larger, regional fractures or faults that cut across the joints. One of these major linears extends
from the south side of the Hamlet of Rensselaerville northward past the Town Park and crosses
Route 85 at a point approximately 1500 feet east of Shoefelt Corners. A second major linear
starts at the Hamlet of Rensselaerville and follows Route 85 northward and passes approximately
600 feet west of Shoefelt Comners. A residential well located on the west side of Route 85 and
approximately 350 feet north of the end of Route 85, has been drilled into bedrock within this
potential fracture zone. The well has an unconfirmed, reported yield of 60 gallons per minute
(gpm). If this yield is correct, the fractures in the area do have the potential for supporting the
needs of the community water supply.

The prime targets for a bedrock well are those that are along the major north-south features,
preferably at the intersection of the north-south features and the shorter fracture traces, and at
locations that are proximal to the water main. Four potential locations have been marked on the
attached map in order of their preference. The first location is the residential well with the

1978 Schoolhouse Road = Albany New York 12203 « (518} 452-0096



Ms. Lisa Mullenneaux
Page 2
October 11, 1995

reported yield of 60 gpm. If this well does yield at the reported rate, it should be considered since
the well is adjacent to the water main and would reduce exploration and development costs. The
second choice 1s a site north of the Town Park. A well(s) could be placed anywhere in the center
of the valley between the park and the intersection of the north-south linear and the northeast
oriented linear. The third option is on the east side of Route 85, north of the firehouse and at the
intersection of the north-south linear and a northeast oriented linear. The fourth option is north of
option number 2 and is again at the intersection of two linear features. The fourth option has
serious limitations due to access and distance to the water system.

Please do not hesitate to call me with questions regarding these recommendations. We can also
provide you assistance in evaluating drilling data, conducting pumping tests and evaluating the
pumping test data. Thank you for the opportunity to be of service.

Sincerely,
Alpha Geoscience

Samuel W. Gowan
Geologtst

SWGce
attachment
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Rensselaerville Quadrangles Fracture Trace and Recommended
New York Stale ' ‘ Well Site Location

Department of Transportation LPH
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C.T. MALE ASSOCIATES

1.0 INTRODUCTION

The Rensselaerville Water District has contracted C.T. Male Associates (C.T. Male) to
assess the contaminant threats to the drinking water supply of the Rensselaerville Water
District (District). C.T. Male has prepared this Source Water Assessment to provide
information to support local and state efforts to protect the District’s public drinking
water source. The information contained in this assessment pertains to the source of
water delivered by the District's Water System. The emphasis of this assessment is on
“source” water rather than “tap” water. Information on tap water quality is available in
the District’s Annual Drinking Water Quality Report, which is attached as Appendix A.

Each step of this assessment follows the methodology described in the New York State
Source Water Assessment Program Plan, published November 1999. A comprehensive

list of the available information utilized in this assessment is included in Appendix B.

20 SOURCE WATER

The source of water for the Rensselaerville Water District is the Ten Mile Creek
immediately downstream of the spillway on the dam at Lake Myosotis, which forms the
headwaters for the Ten Mile Creek. The District has a 6” raw water intake within the
impoundment of the Rensselaerville Water Supply dam, which is located on the Ten Mile
Creek, 1,350 feet downstream of the Lake Myosotis Dam. The location of the intake is
attached as Figure 2.

There is relatively little impoundment behind the Rensselaerville Water Supply Dam and
since the raw water intake is approximately %2 mile downstream of the spillway for Lake
Myosotis, nearly the entire watershed tributary to the raw water intake would be the
watershed of Lake Myosotis. Therefore, the source water assessment focuses on Lake
Myosotis. Lake Myosotis covers approximately 101 acres, has an estimated storage
capacity of 143 Million Gallons, and has a total watershed area of 6.73 square miles. The
watershed is zoned as approximately seventy percent Resource Conservation (sixty-six
percent Area 1, four percent Area 3), sixteen percent Reforestation, fourteen percent
Residential / Agricultural/Rural, and less than one percent Hamlet. The watershed
includes areas within the Town of Rensselaerville and the Town of Berne. A watershed
map, including land use delineation is attached as Figure 1. The estimated population of

the watershed area is approximately 183 residents.

-1-
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3.0 WATER TREATMENT PLANT

The raw water undergoes a multi-step process at the Rensselaerville Water Treatment
Plant located on Rice Road to treat and disinfect the water before being distributed to the
users in the system. The raw water passes through an initial settling chamber and is
amended with sodium permanganate. The water is further purified by passing through
a slow sand filter. The plant utilizes aeration prior to the slow sand filter in the warmer
months, to raise the dissolved oxygen levels in the raw water. The filtered water is then
passed through a granular activated carbon filter (installed in 2021), and finally
disinfected with sodium hypochlorite (chlorine). The finished water is stored in a 50,000
gallon clearwell, which is located at the treatment plant site on Rice Road, flowing by

gravity to users within the system.

The Rensselaerville Water Treatment Plant conducts regular water quality testing, as
required by the New York State Department of Health (NYSDOH). According to the 2022
Annual Water Quality Report (AWQR), the Rensselaerville Water District has detected
eight (8) contaminants in the finished water, three (3) of which were measured to be in
violation of NYSDOH regulatory limit. The three contaminants in violation include
turbidity, trihalomethane (TTHMSs), and haloacetic acids (HAAs). Refer to the 2022
AWQR, attached as Appendix A, for further information regarding the quality of the

system’s finished (tap) water.

4.0 POTENTIAL SOURCES OF CONTAMINATION

This assessment evaluates contaminants that may enter the water drawn from Ten Mile
Creek, directly at the impoundment created by the Rensselaerville Water Supply Dam.
The headworks of the creek is fed by Lake Myosotis, and captures the Lake Myosotis
watershed. The contaminants addressed in this assessment include those regulated under
the federal Safe Drinking Water Act as well as those which the NYSDOH has determined
may present a concern to public health. A description of the significant potential sources
of contamination associated with the Lake Myosotis watershed are provided within this
assessment. Each significant potential source of contamination has been analyzed and
prioritized (low, medium, and high) according to its potential to impact the water supply.
The contaminant inventory matrix is included in Appendix C. Potential sources of
contamination of concern, rated either medium or higher priority are summarized in the
table below:
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Potential
Potential ) Impact to
Contaminants L.
Sources of Description Source
.. of Concern
Contamination Water
Quality
Disinfection o Fertilizer, a source of nitrate
Byproduct is used on cropland within
Precursors* the Lake’s watershed.
' e Elevated Nitrate levels have
Land Use - Nitrates**, : ..
and Lse trates been recorded in the finished Medium
Pasture Protozoa, water supply.
Enteric Bacteria e Approximately 8% of the
& Enteric watershed is comprised of
Viruses Pasture.

e An estimated £157 properties
in the watershed are served
by an on-site septic system.

e There are no properties

Nitrates** located within at least 250" of | Medium

the Lake Myosotis shoreline.

On-site Septic

Systems

e The condition and age of
septic systems in the

watershed is unknown.

*Indicates Contaminant with known violation at Rensselaerville WTP
**Indicates Contaminant detected at Rensselaerville WTP (not in violation)

As indicated above, the water source appears to be moderately protected from potential
contaminants in the watershed. All land cover types within the watershed were evaluated
to determine their potential impact on the source water. Of the ten (10) cover types which
exist in the watershed, the presence of pasture was the only land use of medium concern.

All land cover types in the watershed were evaluated as part of this assessment. Aside
from pasture, no other land types raised concern for medium or higher risk of

contamination. Other land types examined include water, low intensity residential, other



C.T. MALE ASSOCIATES

grasses, evergreen forest, mixed forest, deciduous forest, wood wetlands, emergent

wetlands, and barren (bare rock and sand).

The land classified as pasture makes up approximately 8% of the watershed, which is not
substantial enough to increase the risk of contamination from medium to high. The
pastureland within the watershed is primarily utilized for the production of hay, which
is a crop not typical to needing pesticide application. While these areas could be utilized
for grazing of livestock, there are no known farms of significant size within the watershed
area. While the presence of pasture within the watershed holds a potential risk factor of

“medium”, under current conditions, the contamination risk is perceived to be low.

The watershed was also evaluated for risk of potential contamination from discrete
sources, including TRI Facilities, solid waste sites, waste water treatment facilities, other
SPDES Facilities, bulk storage facilities, petroleum spills, hazmat spills, and CERCLIS.
The only perceived source of contamination, of the evaluated discrete sources, would be

the presence of on-site septic systems within the watershed.

Land use and on-site septic systems within the watershed can be perceived as a medium
risk to the water quality of the source water. While The Town of Rensselaerville does
provide sanitary sewer treatment to some of its residents, there are no other public
sanitary sewer systems in or around the watershed. For the purpose of this assessment,

it is assumed that all residences in the watershed have on-site septic systems.

According to data received from the 2020 Census, the watershed has a population of 183
residents. There are 157 developed parcels within the watershed, including 122
residential parcels, all of which are located greater than 250-feet from the Lake Myosotis
shoreline. Assuming each property is served by its own on-site septic system, it is
believed that there are approximately 157 septic systems within the 6.73 square mile
watershed. This is a very low concentration of septic systems within the watershed, and
while the potential for contamination from on-site septic systems is still a medium risk,

overall the risk should be perceived as low under current circumstances.
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5.0 ONGOING WATERSHED PROTECTION ACTIVITIES

A majority of the watershed includes land classified as resource conservation areas. Areas
including, adjacent to, and surrounding Lake Myositis are a part of the Huyck Preserve
and Biological Research Station. The continued preservation of this area for recreational

and conservation uses, should continue to maintain protection of the water source.

6.0 EXISTING WATER QUALITY TRENDS

The Rensselaerville Water Treatment Plant has routinely monitored finished water
quality, as required by the NYSDOH. Records dating back as far as 1986 show that the
District has consistently been near or in excess of the MCLs for various disinfection
byproducts (DPBs), including THMs and HAAs. Records provided by the District are
included in Appendix D.

In an effort to address the violations, the District had hired Kaaterskill Associates to
design and implement modifications to their existing water treatment process. As a result
of the report, and with approval by the Albany County Department of Health, a Granular
Activated Carbon (GAC) tank was implemented for targeted treatment of DBPs. The
Report and approval letter from Albany County DOH are included in Appendix E. Due
to site restraints at the existing plant, the GAC filter cannot be backwashed in place,
however a detailed Operational Procedure for replacing the GAC, including the planning
of frequency of replacements, and additional operational recommendations are detailed

in the report.

The GAC Tank was installed and put online in 2021. Since the GAC tank was installed,
there has not been an observed decrease in DBPs. The District has continued to be in
violation of MCLs associated with THMs and HAAs. Testing results from February 2021
to May 2022 triggered two separate notifications to the users of the system for elevated
MCLs. Actions taken since include the removal of a beaver dam upstream of the water
plant intake, increase regularity of hydrant flushing, the refresh of GAC in their tank, and
working with the GAC filter design firm, East Coast Filter for further recommendations.
East Coast Filter did recommend the replacement of the GAC with a different GAC media

that previously used.

Between the dates of August 8, 2022 and August 23, 2022, samples of finished water

collected were measured to be in excess of the MCL for turbidity. Although it was

-5-
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believed to be a seasonal condition of the raw water, the District added a permanganate
dosing pump to treat the raw water entering the plant. Copies of the public notifications
regarding the 2021 and 2022 MCL violations are attached within Appendix F.

While the purpose of this report is not to perform a detailed review into the water quality
violations, there are clear trends that indicate that either the existing water treatment
plant, the water source, or a combination of both factors, result the plant frequently
exceeding water quality standards for disinfection byproducts and for turbidity. With
regards to the 2022 exceedances for turbidity, this can be related to seasonal water quality
depending on weather factors during August of 2022. High turbidity in creeks or streams
generally occurs after a period of significant heavy rain. In the case of this water source,
turbidity could also be a factor depending on operation of the Lake Myosotis spillway
and any low level flow controls. Disinfection byproduct formation is a greater concern
for water supplies with a surface water as their source, since DBP formation is related to

organic content in raw water supply.

7.0 SOURCE WATER PROTECTION NEEDS

Based upon this evaluation, it is determined that the land uses within the watershed do
not pose a significant risk of water quality or contamination of Lake Myosotis, which is
positive to note when assessing Lake Myosotis and the Ten Mile Creek immediately
downstream of the dam’s spillway as a raw water source for the Rensselaerville Water
District.

Even though the land uses within the watershed do not pose a significant risk to water
quality or contamination, the historic exceedance of disinfection byproducts in the system
indicates that raw water organic content is not ideal. If the District continues to utilize
this location for water supply, additional sampling of the raw water and consideration to

improved treatment or disinfection technologies will need to be assessed.
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FIGURE 1

Watershed and Zoning District Map
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FIGURE 2

Site Location Map
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APPENDIX A
2022 Annual Water Quality Report (AWQR)



Annual Drinking Water Quality Report for 2022
Rensselaerville Water District

Rensselaerville, New York
(Public Water Supply ID# NY0100202)

INTRODUCTION

To comply with State regulations, Rensselaerville WD will be annually issuing a report describing the quality of your
drinking water. The purpose of this report is to raise your understanding of drinking water and awareness of the need to
protect our drinking water sources. This report provides an overview of last year’s water quality. Included are details
about where your water comes from, what it contains, and how it compares to State standards.

We had violations of the drinking water standards in 2022 for an exceedance in total trihalomethane (TTHM) and
haloacetic acids (HAAS) which is discussed later in this report. We have installed a stand-alone granular activated carbon
filter, which has been online since August 2021, in order to mitigate this issue. We have also added a sodium
permanganate amendment to the raw water coming into the filter plant. Our constant goal is and always has been, to
provide to you a safe and dependable supply of drinking water. We also had turbidity exceedance violation for turbidity
greater than 1.0 NTU, from August 6 to August 23, 2022.

If you have any questions about this report or concerning your drinking water, please contact John Rice, Water Operator,
(518) 810-7219. We want you to be informed about your drinking water. If you want to learn more, please attend any of
our regularly scheduled water district committee meetings. The meetings are typically held the first Thursday of the month
at 7pm.

WHERE DOES OUR WATER COME FROM? - In general, the sources of drinking water (both tap water and bottled water)
include rivers, lakes, streams, ponds, reservoirs, springs, and wells. As water travels over the surface of the land or
through the ground, it dissolves naturally occurring minerals and can pick up substances resulting from the presence of
animals or from human activities. Contaminants that may be present in source water include: microbial contaminants;
inorganic contaminants; pesticides and herbicides; organic chemical contaminants; and radioactive contaminants. In order
to ensure that tap water is safe to drink, the State and the EPA prescribe regulations which limit the amount of certain
contaminants in water provided by public water systems.

The source of our water is Lake Myosotis, which is located at the headwaters of Ten Mile Creek. The Rensselaerville
water treatment facility employs a multi step process to purify your water. The water from Lake Myosotis initially passes
through settling chamber to remove particles. The raw water is amended with sodium permanganate. The water is further
cleaned by a slow sand filter. In the warmer months, aeration is used before the slow sand filter to raise dissolved oxygen
levels in the raw water. After passing through the slow sand, the filtered waster then passes through a granular activated
carbon filter, and finally disinfected with sodium hypochlorite (chlorine) and stored in a 50,000 gallon clearwell before
distribution to your homes.

ARE THERE CONTAMINANTS IN OUR DRINKING WATER? - As the State regulations require, we routinely test your
drinking water for numerous contaminants. These contaminants include total coliform, inorganic compounds, nitrate,
nitrite, lead and copper, volatile organic compounds (petroleum products and solvents), and synthetic organic compounds
(herbicides and pesticides). The table presented below depicts which compounds were detected in your drinking water. A
separate table is also included showing contaminants that were tested and not detected. The State allows us to test for
some contaminants less than once per year because the concentrations of these contaminants do not change frequently.
Some of our data, though representative, are more than one year old.

It should be noted that all drinking water, including bottled drinking water, may be reasonably expected to contain at least
small amounts of some contaminants. The presence of contaminants does not necessarily indicate that water poses a
health risk. More information about contaminants and potential health effects can be obtained by calling the EPA’s Safe
Drinking Water Hotline (800-426-4791) or the Albany County Health Department at (518) 447-4620.



Table of Detected Contaminants
Violation Date of Level I\E[j nit of Regulatory Limit
Contaminant Yes/No Sample Detected €asure | MCLG (MCL, TT or AL) | Likely Source of Contamination
Daily <1 _
Turbidity! Yes NTU N/A T"lfj at lle ast 915 % Erosion of soils
8/6-8/23/22 >1 of samples < 1.0

Barium No 6/5/19 0.012 mg/L 2 2 (MCL) Erosion of natural deposits

3/17/22 0.0093 Corrosion of household plumbing
Lead? No 1214722 | ND-0.0094 | mgL 0 0.015 (AL) systems.

3/17/22 0.338 Corrosion of household plumbing
Copper? No 12/1422 | 0.027-0.78 mg/L 1.3 1.3(AD) systems.
Nitrat N 317122 0.156 L 10 10 (MCL Erosion of natural deposits, or

tirate o : mg ( ) runoff from agricultural practices
TTHMs3 Yes quarterly 1;?2_?329 ug/L N/A 80 (MCL) Bi-product of chlorination
HAAS> Yes quarterty | RBASZO 1 g1 N/A 60 (MCL) Bi-product of chlorination
Iron No 12/6/21 0.0558 mg/L N/A 0.3 (MCL) Naturally Occurring
Notes:

1 - Turbidity is a measure of the cloudiness of the water. We monitor it because it is a good indicator of the effectiveness of our filtration system. Our
highest single turbidity measurement for the year occurred on 8/12/22 (2.38 NTU). State regulations require that turbidity must always be less than or
equal to 1.0 NTU.

2 - During 2022, 20 samples were collected and analyzed for Lead & Copper. The value above represents the 90th percentile. In other words 90% or
more of our samples were below the action level for both lead and copper.

3 - Drinking water containing these disinfection byproducts in excess of the MCL may lead to adverse health effects, liver or kidney problems, or
nervous system effects, and may lead to an increased risk of getting cancer.

Definitions: < - Less than

Maximum Contaminant Level (MCL): The highest level of a contaminant that is allowed in drinking water. MCLs are set as close to
the MCLGs as feasible.

Maximum Contaminant Level Goal (MCLQG): The level of a contaminant in drinking water below which there is no known or
expected risk to health. MCLGs allow for a margin of safety.

Maximum Residual Disinfectant Level (MRDL): The highest level of a disinfectant allowed in drinking water. There is convincing
evidence that addition of a disinfectant is necessary for control of microbial contaminants.

Maximum Residual Disinfectant Level Goal (MRDLG): The level of a drinking water disinfectant below which there is no known or
expected risk to health. MRDLGs do not reflect the benefits of the use of disinfectants to control microbial contamination

Action Level (AL): The concentration of a contaminant that, if exceeded, triggers treatment or other requirements which a water
system must follow.

Milligrams per liter (mg/1): Corresponds to one part of liquid in one million parts of liquid (parts per million - ppm).

Micrograms per liter (ug/1): Corresponds to one part of liquid in one billion parts of liquid (parts per billion - ppb).

Table of Contaminants Monitored But Not Detected

Contaminant Date of Last Required Comment

Sample Frequency
Total Coliform Bacteria Monthly Monthly Testing for E. coli required if Total Coliform is detected
Inorganic Chemicals — Group 1 3/15/22 3 Years Arsenic, Cadmium, Chromium, Fluoride, Selenium, Mercury
Inorganic Chemicals — Group 2 3/15/22 3 Years Antimony, Beryllium, Cyanide, Nickel, Thallium, Sulfate
Synthetic Organic Chemicals 3/15/22 3 Years Group of 33 Pesticides & Herbicides
Principal Organic Chemicals 6/5/19 6 Years Group of 57 Solvents, petroleum products and Vinyl Chloride
Gross Alpha & Beta Radioactivity 7/20/22 9 Years Naturally occurring
PFOA, PFAS, 1-4,Dioxane 10/6/22 3 Released into the environment from widespread use in commercial and

years . : -
12/14/22 industrial applications




Manganese Manganese is a common element in rocks, soil, water, plants, and
animals. Manganese occurs naturally in water after dissolving from

12/6/21 N/A . A I .

rocks and soil. Contamination of drinking water may occur if manganese

gets into surface or groundwater after dissolving from rocks and soil.

WHAT DOES THIS INFORMATION MEAN? — We have learned through our monitoring and testing that some contaminants
have been detected; however, these compounds were detected below New York State requirements, with the exception of
the Turbidity, TTHM & HAAS exceedances. MCL’s are set at very stringent levels.

TRIHALOMETHANES

Trihalomethanes are a group of chemicals that are formed in drinking water during disinfection when chlorine reacts with
naturally occurring organic material (e.g., decomposing vegetation such as tree leaves, algae or other aquatic plants) in
surface water sources such as rivers and lakes. They are disinfection byproducts and include the individual chemicals
chloroform, bromoform, bromodichloromethane, and chlorodibromomethane. The amount of trihalomethanes formed in
drinking water during disinfection can change from day to day, depending on the temperature, the amount of organic
material in the water, the amount of chlorine added, and a variety of other factors.

Disinfection of drinking water by chlorination is beneficial to public health. Drinking water is disinfected by public water
suppliers to kill bacteria and viruses that could cause serious illnesses, and chlorine is the most commonly used
disinfectant in New York State. All public water systems that use chlorine as a disinfectant contain trihalomethanes to
some degree.

Some studies suggest that people who drank water containing trihalomethanes for long periods of time (e.g., 20 to 30
years) have an increased risk of certain health effects. These include an increased risk for cancer and for low birth
weights, miscarriages and birth defects. The methods used by these studies could not rule out the role of other factors that
could have resulted in the observed increased risks. In addition, other similar studies do not show an increased risk for
these health effects. Therefore, the evidence from these studies is not strong enough to conclude that trihalomethanes were
a major factor contributing to the observed increased risks for these health effects. Studies of laboratory animals show
that some trihalomethanes can cause cancer and adverse reproductive and developmental effects, but at exposures much
higher than exposures that could result through normal use of the water. The United States Environmental Protection
Agency reviewed the information from the human and animal studies and concluded that while there is no causal link
between disinfection byproducts (including trihalomethanes) and human health effects, the balance of the information
warranted stronger regulations that limit the amount of trihalomethanes in drinking water, while still allowing for adequate
disinfection. The risks for adverse health effects from trihalomethanes in drinking water are small compared to the risks
for illness from drinking inadequately disinfected water.

(3/2016)

HALOACETIC ACIDS

Haloacetic acids are disinfection byproducts formed during treatment of drinking water by chlorine, the most commonly
used disinfectant in New York State. Drinking water is disinfected by public water suppliers to kill bacteria and viruses
that could cause serious illnesses. For this reason, disinfection of drinking water by chlorination is beneficial to public
health. The amount of haloacetic acids in drinking water can change from day to day, depending on the temperature, the
amount of organic material in the source water, the amount of chlorine added, and a variety of other factors.

The following paragraph summarizes and characterizes the available studies on human populations exposed to haloacetic
acids, and provides a general summary of the health effects of haloacetic acids in animals, which occur at exposure levels
much higher than exposures that could result through normal use of the water.

Some studies suggest that people who drank chlorinated drinking water containing disinfection by-products (including
haloacetic acids) for long periods of time (e.g., 20 to 30 years) have an increased risk for cancer. However, how long and
how frequently people actually drank the water, and how much haloacetic acids the water contained is not known for
certain. Therefore, the evidence from these studies is not strong enough to conclude that the observed increased risk for
cancer is due to haloacetic acids, other disinfection by-products, or some other factor. Studies of laboratory animals show
that the two haloacetic acids, dichloroacetic acid and trichloroacetic acid, can cause cancer following exposure to high
levels over their lifetimes. Dichloroacetic acid and trichloroacetic acid are also known to cause other effects in laboratory
animals after high levels of exposure, primarily on the liver, kidney, and nervous system and on their ability to bear
healthy offspring. The risks for adverse health effects from haloacetic acids in drinking water are small compared to the
risk for illness from drinking inadequately disinfected water. (10/2018)
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APPENDIX B

List of Available Information



Rensselaerville Water District - Source Water Assessment
List of Available Information

Data Used Provided By/At
Public Water System Data Rensselaerville Water District
GIS Watershed Mapping
DECinfo Locator https://gisservices.dec.ny.gov/gis/dil/
EPA TRI Explorer https://enviro.epa.gov/triexplorer/tri_factsheet.factsheet_forstate?pstate=ny&pyear=2020&pParent=TRI&pDataSet=TRIQ1
CERCLIS Search https://cfpub.epa.gov/si/si_public_record_Report.cfm?Lab=&dirEntrylD=2785

Superfund NPL https://www.epa.gov/superfund/search-superfund-sites-where-you-live#fmap
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APPDENIX C

Contaminant Inventory



Using Table 5 of NYSWAPP:

Barren
Low Intensity Evergreen Deciduous Woody Emergent (Bare Rock
Contaminant Water Residential Pasture Other Grasses Forest Mixed Forest Forest Wetlands Wetlands and sand)
2.39% 4.79% 8.02% 1.62% 6.25% 20.81% 51.85% 3.46% 0.80% 0.01%
Known Problem Contaminants for Rensselaerville
Sediments/ Turbidity* L(M) M L N N N N L L M
Disinfection Byproduct Precursors* L(M) M _ L L(M) N(L) N(L) L(M) L(M) N
Metals** N L L L N N N N(L) N(L) N
Nitrates** L L L(M) L N N N L L N
Other Contaminants Reviewed
Halogenated Solvents N N(L) N N N N N N N N
Petroleum Products N(L) L N N N N N N N N
Pesticides/ Herbicides N M M M L N N L L N
Other Industrial Organics N L L L N N N L L N
Phosphorus L M M L N N N L L L
Protozoa L L(M) L L L L(M) L(M) L
Enteric Bacteria L M L(M) L L L L(M) L(M) L
Enteric Viruses L M L(M) L L L L(M) L(M) L
Cations/ Anions (Salts, Sulfate) N L L L N N N L L L
Industrial Radionucleides N N N N N N N N N
*Indicates Contaminant with known violation at Rensselaerville WTP
**Indicates Contaminant detected at Rensselaerville WTP (not in violation)
Using Table 8 of NYSWAPP: Contaminant Prevelance - Review of High (H) and Medium-High (M(H)) Rated items ONLY
Evaluation of Contaminant
Susceptibility Prevelance Associated with
Contaminant Cover Type Rating % Watershed Zone Mappeded Land Cover
DBP Pasture High 8.02% Zone 1 Medium
Low Intensity
Protozoa Residential High 4.79% Zone 1l Low
Protozoa Pasture High 8.02% Zone 1 Medium
Enteric Bacteria Pasture High 8.02% Zone 1l Medium

Enteric Viruses Pasture High 8.02% Zone 1 Medium
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APPENDIX D
THM and HAA Data



Rensselaerv:ile DBP History
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Rensselaerville disinfection byproducts (ug/L)

DATE THM HAA
April 2016 40.6 63
July 2016 89.1 110
Oct. 2016 51.1 53
Feb. 2017 49.6 47
June 2017 25.1 10.5
Oct. 2017 31.4 30.4

March 2018 65.9 85
April 2018 62 81.4
July 2018 64.2 62.8
Oct. 2018 75.7 89.4
Jan. 2019 67.4 76.1
April 2019 37.4 47
July 2019 74.5 64.2
Oct. 2019 72.8 77.6
Jan. 2020 58 79.1
May 2020 57.7 58.7
Aug. 2020 86.5 67.1
Nov. 2020 46.7 39.4

February 2021 65.2 71.4
May 2021 47 .1 88.6
Aug. 2, 2021 155 206
Aug. 27, 2021 105 128
Sept. 16, 2021 104 79
Oct. 4, 2021 87.5 193
Oct. 21, 2021 76.7 125
Nov. 4, 2021 154 186
Dec. 2, 2021 112 145



Dec. 6, 2021
Feb. 2, 2022
Mar. 17, 2022
May 5, 2022
Aug 4, 2022
Nov 17, 2022
Feb 2, 2023
May 1, 2023
Aug 2, 2023
Nov 2, 2023

RAA

MCL (ug/l)

105
93.4
69.6

122
35.7
28.6
50.6

66

104

93.6

78.6

80.0

147
77.2
50.2
44.9
42
48.8
72.3
74.8
83.4
80.3

77.7

60.0
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APPENDIX E

Water System Design Report by
Kaaterskill Associates (August 2021)



PANIEL F. McCOY MARIBETH MILLER, BSN, MS

County Executive DEPARTMENT OF HEALTH Assistant Comumissioner for Public Health
COUNTY OF ALBANY
ELIZABETH F, WHALEN, MD, MPH 175 GREEN STREET SHANNA F. WITHERSPOON, MPA
Cormmissioner of Health ALBANY, NEW YORK 12202 Assistant Commissioner Finance and Administration

The Dr Joln J A Lyons
ALBANY COUNTY HEALTH FACILITY
{S18) 447-4580 FAX (518)447-46%8

wiwalbanycounty.con
September 15, 2021

Victoria Kraker, Town Clerk & Collector
Rensselaerviile Town Hall

87 Barger Road

Medusa, NY 12120

RE:  Water Supply Improvements
Supplemental Granulated Carbon Filter Installation
Town of Rensselaerville Water Treatment Plant
ACHD #21-310

Ms. Kraker:

Engineering plans, dated August 6, 2021, last revised August 23, 2021 submitted by Kaaterskill
Associates for construction of the above water supply improvements were approved by this
Department on August 31, 2021.

Enclosed is our Certificates of Approval.
We bring to your attention the following conditions which were the basis for approval:

a. THAT the proposed works be constructed in complete conformity with the plans and
specifications approved this day or approved amendments thereto.

b. THAT the proposed works not be placed into operation unti! a completed works
inspection and Certificate of Approval is issued by the Albany County Department of Health.

c. THAT the Albany County Department of Health be notified when construction begins
and is completed.

d. THAT the construction of the facilities shall be under the supervision of a person or a
firm qualified to practice professional engineering in the State of New York under the Education
Law of the State of New York.

Lt
. %‘1 Albany County Departinent of Health is nationally accredited and meets rigorous public health
~ J/  standards set forth to best meet the needs of our community.



September 15, 2021
Page #2

e. THAT the supervising professional engineer shall certify to this Department before use of
the improvements that the construction of such facilities has been under his supervision and that
the works have been fully completed in accordance with the approved engineering reports, plans
and specifications.

£, THAT the Albany County Department of Health receive copies of all laboratory analysis
reports for water samples collected from the approved works following disinfection and flushing.

g. THAT the actual costs of water system improvements in this project be reported to this
Department.

If there are any questions regarding the above approval, please let me know.,
Sincerely,

Ronald L. Groves, P.E.
Senior Public Health Engineer

Ce: John H. Eberhard, P.E., Kaaterskill Associates

NYSDOH Bureau of Public Water Supply

Albany County Department of Health is nationally accredited and meets rigorous public health
standards set forth to best meet the needs of our community.
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NEW YORK STATE DEPARTMENT OF HEALTH
Bureau of Public Water Supply Protection

This approval is issued under the provisions of 10 NYCRR. Parts

1. Applicant 2. Location of Works (G, V, T)
Town of Renssefaerville| Town of Rensselaervitle

ﬁype of F'_ro}ect

1 Source 3 Pumping Units
2 Transmission 4 Chiorination

Remarks:

Public Water Supply Improvement

) 3. County
Albany

5 Flouridation

6 Other Trestment

Approval of Plans for

_4 Water District

Hamiet of Rensselaerville

.

7 Distribution

B Storage

9 Other

Approved facilities include instaliation of a 46"x 48"x 32" Filter Tank with GAC media to remove organic compounds. Filter is
located downstream from existing slow sand filter and upstream from point of chiorine injection.

) By instiating imbrovement of the épproved supply, the applicant accepts and agrees o abide by and conforms with (he following:

a. THAT the proposed works be constructed in complete conformity with the plans and specifications approved this day

or approved amendments thereto,

b. THAT the proposed works not be placed into operation until such time as a Completed Works Approval is issued in

accordance with Part 5 of the New York Sanitary Code.

See Atfached Letter For Conditions C-G

9/15/2021

ISSUED FOR THE STATE COMMISSIONER OF HEALTH

Date

Designated Representative
Ronald L. Groves, P.E, Senior Public Health Engineer
Division of Environmental Health Services

DOM-1017 (3/90) p.tofd

Name and Title {print}




517 Main Street
PO Box 1020
Cairo, NY 12413
518-622-9667
$1B-622-9047 Fax

WATER SYSTEM DESIGN REPORT

FOR
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PWS ID# 0100202

TOWN OF RENSSELAERVILLE
ALBANY COUNTY, N.Y.
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Town of Rensselaerville
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Background

The Rennselaerville water treatment facility is a surface water source that uses a slow sand filter system
to provide potable water to its customers and fire fighting capability if needed.

The system has been experiencing an increase in the level of Haloacetic Acids (HAAs) over the past
few years. Total Trihalomethanes (THMs) were also measured. These are two classes of contaminants
that are a resuit of chlorine interacting with organic compounds, also referred to as disinfection by
products (DBP).

In June of 2017, a layer of Granular Activated Carbon (GAC) was added to the slow sand filter to
reduce the organic compounds before coming in contact with the chlorine. This has proved to be
difficult to replace as the 6 inch layer of GAC is sandwiched between two 18 inch layers of sand. A
separate vessel for the GAC was purchased so that the GAC replacement will be easier and cheaper to
perform when the GAC is spent.

This report looks at the proposed system modifications for compliance with the NYS DOH regufations
regarding public water systems,

Existing Water Treatment System

Water is taken from the 10 Mile Creek below the Lake Wyosotis dam. The water then passes through a
settling chamber to remove large particles and debris. From there the water enters a slow sand filter. In
warm months, aeration is used to raise the oxygen level of the water before it passes through the slow
sand filter, The water is then disinfected with sodium hypochlorite and stored in a 50,000 gallon water
storage tank. The tank is Jocated high enough to provide adequate pressure to the distribution system by
gravity alone. The flow rate through the slow sand filter is 10 gpm.

The flow chart below shows the existing system and the proposed modification:

10 Mile Creek

Chiorine [njection

Setiling
Tank

| Stow Sand
Filter Proposed GAC tank

50,000 Gal
Storage Tank

Water Mater
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Water Quality

The HAAs were measured quarterly for the past five years as shown in the chart below. The maximum
contaminant level (MCL) of 60 ppb for HAAs which is measured on a quarterly running annual
average was exceeded each of the last three years and is exceeded the first two quarters of 2021.

The THMs had only two readings that exceeded the maximum contaminant level (MCL) of 80 ppb.
Since the mcl is based on an annual running average, there were no violations for THMs in those years.

Renssalaarvila DBP data
e S T T T R T
. patE | yHM | Hea | _
" aprit2018 w8 | e | ' % bl
Oct. 2016 B4 | 53
Cfeb2or7 | 48 | 41| ] R
[Eimezoizi®| 250 | w08 | ’
| oetarz | a4 | 04 |
| March 2018 &s | 8
| apizots | 82 | a4 _ |
| duyz018 642 | a8 ) R A |
| octas | 157 | goa ' ' |
[BianranioMBl " Tor.a- . (| Toeal T o ] T R T
| Aprit2019 874 \L |l trar | !
S EETEREETTES , T
Oct. 2019 728 18 :
dan. 2020 8 794
May 2020 577 |0 saz i ‘ N
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Fahruaryzoz‘l S R e : '
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Water Quantity

The monthly water reports for the period of June 2020 to May 2021 were reviewed for the maximum
and minimum daily flow rates. The maximum daily flow rate was 31,500 gallon per day (gpd) and the
minimum daily flow rate was 300 gpd ( there was one reading of zero which was discounted). The
average daily flow rate per month varied from 10,420 to 17,058 gpd. The average daily water use for
the 12 months of analysis was 13,547 gpd. The chart is in Appendix L

There was a period of higher water use and a search was conducted for possible water leaks. It was
determined that two residences had running toilets that accounted for the higher water use.

Proposed System Modifications

The drawing below shows the overall dimensions of the GAC tank. The interior dimensions of the unit
that will hold the GAC is: 37.5 inches X 39.5 inches X 28 inches. The 28 inches is the height of carbon
in the tank. The size of the tank was determined by the available space within the water treatment
room. The tank components are made of polypropylene and the NSF certification is in Appendix IL

The piping is made of schedule 40 PVC pipe with PVC bali valves arranged so that flow from the slow
sand filter then enters the GAC filter. Valving and piping is arranged so that the filter can be bypassed.
The water will enter the GAC at the top and flow down through the GAC where it will be piped back to
the existing piping to the water meter and then receive a dose of sodium hypochlorite before it flows
into the 50,000 gallon water storage tank. The NSF certification for the PVC pipe is in Appendix 1L
The flow rate through the system will be maintained at 10 gpm.
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GAC

The GAC that has been purchased is manufactured by the General Carbon Corp. The GAC is a virgin
activated carbon made from coconut shells with an 8 X 30 screen grading. The average size of the
GAC granules is 2 mm in diameter. The manufacturer’s specification sheet is in Appendix II showing
NSF compliance.

Analysis

The surface loading rate of the GAC filter is the surface area divided by the flow rate. 37.5 in X 39.5 in
/144 in per square foot / 10 gallons per minute = 1.0 gallon per minute per square foot.

The volume of the GAC portion of the tank is 37.5 in X 39.5 in X 28 in/ 1728 = 24.0 cubic feet.

The Empty Bed Contact Time (EBCT) for the GAC tank is volume/flow rate = 24cubic feet X 7.48
gallons per cubic foot / 10 gallons per minute = 18.0 min

NYCRR 5-1.1:
(aq) GACI0 means granular activated carbon filter beds with an empty-bed contact time of 10 minutes

based on average daily flow and a carbon reactivation or replacement frequency of every 180 days,
except that the reactivation frequency for GACI0 used as a best available technology for compliance
with total trihalomethanes (TTHM) and haloacetic acids (five) (HAAS5) maximum contaminant levels
(MCLs) shall be 120 days.

{ar) GAC20 means granular activated carbon filter beds with an empty-bed contact time of 20 minutes
based on average daily flow and a carbon reactivation frequency of every 240 days.

The proposed system with an EBCT of 18 minutes does not meet the GAC20 standard and is greater
than the GACI10 standard. To meet the GACI10 standard the depth of GAC in the tank would be:

Depth of GAC inches = 10 min X 10 gallons per minute / 7.48 gallons per cubic foot / {37.5 in X 39.5
in} X 1728 cubic inches per cubic foot = 15.6 inches or 15 §/8 inches of GAC in tank. The GAC would
then have to be changed out every 120 days.
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Operational Procedures

Typical GAC installations have provisions for the back washing of the GAC to remove particles that
have clogged up the pores created by the GAC. This facility has no capability for the disposal of the
back washed material. As the filtration rate decreases due to this plugging effect, it is proposed that the
upper two inches of GAC be removed and replaced with new GAC. This will require the operator to
monifor the flow rate and to make adjustments as necessary.

While the best practices for a GAC10 is to replace the material every 120 days, this procedure does not
take into effect the site specific conditions. The ability of GAC to remove organic carbons which are
the precursors to HAAs is dependent upon several factors such as pH, temperature, hardness, alkalinity,
chiorine residual, contact time, amount of total organic carbon and other contaminants. It is proposed to
monitor the HAA readings on a monthly basis for a period of 12 months to determine when the GAC is
spent and needs to be replaced. After one year of data, set GAC replacement frequency based on the
data. Replacement frequency may vary on a seasonal basis.

GAC replacement should be performed in a wet slurry rather than placing it dry and then allowing the
tank {o be flooded. This will allow the tank to be put back in service after four hours of soaking rather
than 24 hours of soaking if the GAC is placed dry and then flooded. Because there are some fines in the
GAC, the filter will be run to waste until the water is clear after replacing the GAC. A one micron filter
bag will be used to collect the GAC fines and will be properly disposed of. GAC uses up oxygen in the

air when exposed to water. So provide plenty of air circulation in the water treatment room when
changing the GAC.

Another operational procedure to reduce the HAA production in the water system is to keep the water
level in the water storage tank to a maximum of 5 days of usage. This will reduce the contact time of
the chlorine and the organic carbons which produce the HAAs. This has to be balanced with
maintaining adequate water in the storage tank for fire fighting capability.

The slow sand filter has a six inch thick layer of GAC. This should be removed and replaced with filter

sand which has finer pore spaces and will provide better filtration. The GAC is spent and is no fonger
removing any organic carbon,
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APPENDIX [

Water Usage Chart
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Rensselaervitle Water Usage Chart

Month Year Max. Daily Flow Min. Daily Flow Ave. Daily Flow
June 2020 31,500 9,006 16,587
July 2020 21,000 6,800 13,510
August 2020 28,400 4,800 13,110
September 2020 19,300 (1,900 0 10,420
October 2020 21,500 300 160,826
November 2020 17,600 1,100 11,253
December 2020 20,500 800 11,494
January 2021 20,100 8,700 13,800
February 2021 23,500 7,500 14,511
March 2021 27,300 300 14,723
April 2021 28,600 4,000 15,070
May 2021 29,300 7.300 17,058

Max. Daily Flow 31,500 gpd
Average Daily Flow 13,547 gpd
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APPENDIX TI

Specification Sheets
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_'— '-u. lq lq 1! (= ‘-' CHEMICAL & CORROSION

-"-’

N RESISTANT MATERIALS
PROTEC™ PP

ASTM
Test Method

Nominal

TYPICAL PHYSICAL PROPERTIES .
Value Units

L.

Melt Index 0.5 g/10 min D 1238
Density 0.9 g/em’ D 1505
Tensile Strength @ Yield 4,900 psi D 638
Elongation at Yeild 9.0 % D 638
gm;:‘: of Linear Thermal 6.5%10° |m/ec D 696
Flexural Modulus 190,000 psi D 790
Notched Lzod Impact @73° F 6.9 f1-1b/in D 256
Low Temperature Brittleness Fiq

Heat Deflection Temperature @ 66 psi 210 °F D 648
Maximum Service Temperature, Air 180 Long Term
Vicat Softening Point 305 F D 1525
Hardness, Shore D 78 D 2240
Absorntion Max.01% D 57052)
Flammability Rating UL94 HB

Complisnces FDA, USDA, NSF (Natural only)

e VYCOIM oo 7

DLEFIN AND PVC SOLUTIONS

Fax: 1.500.858.5268

Websile: wwwonytomplastics.com

Preysical peoparties of plasie sheetng ww rapresentad sy “Typios” Information
mvastigation, and is nod o be ity &
ntpliet Out waranlisn sres Bmiwd to hose ssprealy stated In fomal contracts or in condtbons of sale on our wdces and order
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oot aptances. Condifons and methods ofime may ey and e beyand tha contiol of Soranton Products; herekare, Scranion Producis
dinclaims any ablity Icurred a8 & result of 2o e of e product in pacordanc & with the dade conlines I car physicl proparty charty, No

InEorm ation hanin shalt be canstrued se wn ofter of indemnity for ieviing ko asa

us toInkinga any paleed, domestc or foreign.

The "Typical” properfan of cur plasilc shaet cannot b sularralioaly ussd wherr snglnesdng intshed
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1PEX
1y i

Xirtec® PVC Schedule 40 White Pipe

IPEX offers Schedule 40 solid wall PYC pipe In sizes 1/2" - 24° which con be used in pressure, DWY and well
casing applications. 1IPEX Schedule 40 PV pipe conformns to indusiry stondards which Inchide ASTM
D1785, ASTM D2665, ASTM F480 (216"}, AMSE/NSF 14 and ANSI/NSF 1.

L SizE

P ~ Xitec® PYC Schedule 40 Fipe
1/2 280 022600 022403 022602 022601
3/4 225 022633 022604 022677 022407
I 180 072412 02241) 022408 022610
/4 45 022408 022674 022478 022617
7] 47 022614 022616 023675 022615
2 98 022618 022619 022479 022420
2172 78 032421 022422 022544 022625
3 &5 022437 022624 022423 0225630
4 50 022624 022628 022627 022440
3 38 = v 02265] 022450
4 20 022665 022659 022685 022640
8 4 5 A 02248} 022680
16 1 c 3 022491 022690
12 8 - - 022693 022692
14 3 - - 022582 022494
1% 3 2 N 022683 022694
18 3 s R 022487 022697
20 2 - . 022702 022498
24 ] ¥ : 022704 022499

12
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“CLEANING THE WORLD Wit ACTIVATED CARBON"

GENERAL CARBON CORP.

GC 8 X 308

coconut shell granular activated carbon

GC 8X30S is g virgin activated carbon, which is granular in form. Made from selacted grades

of coconut shell, it is ideat for many liquid phase applications including the removal of organics
from water streams. Its supericr ievel of hardness makes it cieaner than most cther carbons
and gives it tonger life expactancy. NSF Certifled, it is suitable for drinking water and food grade
applications.

Specifications
Mesh 8ize-8x30, %: 80 {min)
Less than No. 8,%: 8 (max)
Greater than No.30,%: 5 (max)
lodine Number, mg/g: 1100 {min)
Surface Area, m4/g: 1100 (min)
Hardness, %: ' 08 (min)
Ash Total, %: 4.0 (max)
Molsture, % (as packaged) 5.0 (max)
Typlcal Density, ibsfcu. ft.. 28-33

gce: 0.46-0.53

*Standard packaging is in 55 and 1,100 vinyl bags, Other packaging ks avallable
upon request with an additlonal cost.

Saution
Woat activated carbon removas oxygen from air causing a severs hazard to worker Inside carbon vesge!ls.
Confinad spacefiow oxygen procedurss should be put In place before any enlry s mede. Such procedures
shouid comply with ali applicable Local, State and Federal guidelines.

33 Patersan Street Paterson, NJ 07501 Tel: $73-523-2223 Fax: $73-523-1494

www.generaicarbon.com e-malk salos@generaicarbon.com

13



C.T. MALE ASSOCIATES

APPENDIX F
Public Notice of DOH Violations



DANIEL P, McCOY e
County Exceutive DEPARTMENT OF HEALTH

COUNTY OF ALBANY

ELIZABETH F. WHALEN, M, MPH 175 GREEN STREET RANSOM MOORE il
Cotmissioner of Health ALBANY, NEW YORK 12202 Assistant Commissioner Finance and Administration

The Dr. John J.4. Lyons
ALBANY COUNTY HESLTH FACILITY
(588) 4474580 FAN {518y 447-4698
wiww albanveounty.com

September 15, 2023

Ed Csukas
§7 Barger Road
Medusa, NY 12120

Re: Renssetaerville WD
NY0100202
Maximum Contaminant Level (MCL) Exceedance
Notice of Violation No. 2023 3279

Dear Mr. Csukas,

This Notice of Violation (NOV) is a result of a sample collected in the monitoring period of
7/01/2023 and 9/30/2023. The locational running annual average (LRAA) concentration exceeds the
Maximum Contaminant Level (MCL) for Halo acetic Acids (HAASs). The MCL for HAASs is 60 ug/1
(micrograms per liter).

The violations are as follows:
LRAA for HAAS ~ 68.9 ug/l

You are required to notify the public within 30 days of receiving this Notice of Violation. The
public notification certification form must be completed and returned to this office within 10 days of
completion of public notification along with a copy of the distributed notice. Community water systems
must include this violation in their 2023 Annual Water Quality Report.

If you have any questions, do not hesitate to contact the Albany County Department of Health at
{518y — 447 — 4620.

Sincerely,

Nistndl] P

Maxweli Ferris, P.E.
Director
Division of Environmental Health Services

Albany County Department of Health is nationally accredited and meets rigorous public health
standards set forth to best meet the needs of our community.

MARIBETH MILLER, BSN, M3

Assistant Commissioner for Public Health



Loss of pressure in Town of Rensselaerville, Water District No. 1

BOIL YOUR WATER BEFORE USING

Bring tap water to a rolling boil, boif for one minute, and cool before using. Or use bottled
water certified for sale by the New York State Department of Health. Boiled or botticd water
should be used for drinking, making ice, washing dishes, brushing tceth, and preparing food unti
further notice.

This Boil Water Notice applies to Residents on Methodist Hill Road who are within Water
District No. |

What Happened?

Near 5:00 am on May 25, 2023 — the water system lost pressure due to a break in a pipe which
filled the pump vault with water, in turn, shorting out the pump and causing it to fail. When

water mains lose pressure, it increases the chance that untreated water and harmful microbes can
enter your water.

Harmful microbes in drinking water can cause diarrhea, cramps. nausea. headaches, or other
symptoms and may pose a special health risk for infants, some elderly, and people with severely
compromised immune systems. Bul these symptoms are not just caused by microbes in drinking

waler. If you experience any of these symptoms and they persist, you should seek medical
advice.

What is being done?
The broken pipe 1s being repaired and a new pump is being expedited.

Itis ikely that you will need to boil water until further notice — at least for the next several days.
You will be informed when tests show that you no longer need to boil your water.

For more information, please contact:
John Rice, Operator of Rensselaerville Water District No. 1: (518) 810-7219
or the Albany County Department of Health — James Meacham: (518) 447-4620
Please share this information with other people who drink this water, especially anyone who
may not get this notice directly (for example, people in apartments, nursing homes, schools, and

businesses).
You can do this by pasting this notice in a public place or distributing copies by hand or mail.



IMPORTANT INFORMATION ABOUT YOUR DRINKING WATER
Rensseiaerville WD Has Levels of Turbidity Above Drinking Water Standards

Our water system recently violated a drinking water standard. Although this is not an
emergency, as our customers, you have a right to know what happened, what you
should do, and what we did (are doing) to correct this situation.

We routinely monitor for the presence of drinking water contaminants. On 9/22/22, we
received notice that samples collected on 16 days between 8/6/22 & 8/23/22 showed
that our system exceeds the standard, or maximum contaminant level (MCL), for

turbidity. The standard for turbidity is 1.0 NTU. The average level of turbidity over the
last year has been 0.43 NTU.

What should { do?

s There is nothing you need to do. You do not need to boil your water or take

other corrective actions. However, if you have specific health concerns, consult
your doctor.

* [f you have a severely compromised immune system, have an infant, are
pregnant, or are elderly, you may be at increased risk and should seek advice
from your health care providers about drinking this water.

What does this mean?

This is not an emergency. If it had been, you would have been notified within 24 hours.
Turbidity has no health effects. However, turbidity can interfere with disinfectior: and
provide a medium for microbial growth. Turbidity may indicate the presence of disease-
causing organisms. These organisms include bacteria, viruses, and parasites that can
cause symptoms such as nausea, cramps, diarrhea, and associated headaches.

What is being done?

This is often a seasonal issue and it can resolve on its own. We have added a
permanganate dosing pump to treat the raw water coming into the water plant. Also, a
fresh charge of granular activated carbon was added to the GAC filter box early
September. We anticipate resolving the problem shortly.

For more information, please contact John Rice at 518-810-7219.

*Please share this information with all the other people who drink this water,
especially those who may not have received this notice directly (for example, people
in apartments, nursing homes, schools, and businesses). You can do this by posting
this notice in a public place or distributing copies by hand or mail.

This notice is being sent to you by Rensselaerville Water District.
State Water System 1D#: 100202.
& sl L




IIMPORTANT INFORMATION ABOUT YOUR DRINKING WATER

Total Trihalomethanes (TTHM) & Haloacetic Acid 5 (HAAS5) Violation at Rensselaerville
Water District No. 1

Our water system recently violated a drinking water standard. Although this incident was not an

emergency, as our customers, you have a right to know what happened and what we are doing to
correct this situation.

We routinely monitor for the presence of drinking water contaminants. Testing results from May 2021 to
May 2022 show that our system exceeds the standard, or maximum contaminant level (MCL), for
TTHM and HAAS. The standard for TTHM is < 80 ug/L and for HAAS is < 60 ug/L. It is determined by
averaging all the samples collected for the past 12 months. The level of TTHM & HAAS averaged for
May 2021 to May 2022 was 102.61 ug/L and 122.49 ug/L respectively.

May 5, 2022 sample results were TTHM: 122 ug/L. and HAAS: 44.9 ug/L.

What should | do?

¢ There is nothing you need to do. You do not need to boil your water or take other corrective
actions. If a situation arises where the water is no longer safe to drink, you will be notified within
24 hours.

¢ If you have a severely compromised immune system, have an infant, are pregnant, or are

elderly, you may be at increased risk and should seek advice from your health care providers
about drinking this water.

What does this mean?

This is not an emergency. If it had been an emergency, you would have been notified within 24 hours.

TRIHALOMETHANES
Trihalomethanes are a group of chemicals that are formed in drinking water during disinfection when
chlorine reacts with naturally occurring organic material (e.g., decomposing vegetation such as tree
leaves, algae or other aquatic plants) in surface water sources such as rivers and lakes. They are
disinfection byproducts and include the individual chemicals chloroform, bromoform,
bromodichloromethane, and chiorodibromomethane. The amount of trihalomethanes formed in drinking
water during disinfection can change from day to day, depending on the temperature, the amount of
organic material in the water, the amount of chlorine added, and a variety of other factors.

Disinfection of drinking water by chlorination is beneficial to public health. Drinking water is disinfected
by public water suppliers to kill bacteria and viruses that could cause serious illnesses, and chlorine is
the most commonly used disinfectant in New York State. All public water systems that use chlorine as a
disinfectant contain trihalomethanes to some degree.

Some studies suggest that people who drank water containing trihalomethanes for long periods of time
(e.g., 20 to 30 years) have an increased risk of certain health effects. These include an increased risk
for cancer and for low birth weights, miscarriages and birth defects. The methods used by these studies
could not rule out the role of other factors that could have resulted in the observed increased risks. In
addition, other similar studies do not show an increased risk for these health effects. Therefore, the
evidence from these studies is not strong enough to conclude that trihalomethanes were a major factor
contributing to the observed increased risks for these health effects. Studies of laboratory animals
show that some trihalomethanes can cause cancer and adverse reproductive and developmental
effects, but at exposures much higher than exposures that could result through normal use of the
water. The United States Environmental Protection Agency reviewed the information from the human
and animal studies and concluded that while there is no causal link between disinfection byproducts




(including tnhalomethanes) and human health effects, the balance of the information warranted
stronger regulations that limit the amount of tiihalomethanes in drinking water, while still allowing for
adequate disinfection. The risks for adverse health effects from trihalomethanes in drinking water are
small compared to the risks for illness from drinking inadequately disinfected water. (3/2016)

HALOACETIC ACIDS

Haloacetic acids are disinfection byproducts formed during treatment of drinking water by chlorine, the
most commonly used disinfectantin New York State. Drinking water is disinfected by public water

suppliers to kill bacteria and viruses that could cause serious ilinesses. For this reason, disinfection of
drinking water by chlorination is beneficial to. public health. The amount of haloacetic acids in dnnkmg

water can change from day. to day, depending on the temperature, the amount of organic material in the
source water, the amount of chlorine added, and a variety of other factors.

The following parag_raph summarizes and:characterizes the available studies on human populations
exposed to haloacetic acids, and provides a general summary of the health effects of haloacetic acids

in animals, which occur at exposure levels much higher than exposures that could result through
normal use of the Water

Some studles suggest that people who drank chlorinated dnnkmg water containing disinfection by-
products (mcludmg haloacetic acids) for long periods of time (e.g., 20 to 30 years) have an increased
risk for cancer. However, how long and how frequently people actually drank the water, and how much
haloacetic acids the water contained is not:known for certain. Therefore, the evidence from these
studies is not strong enough to conclude that the observed increased risk for cancer is due to
haloacetic acids, other disinfection by-products, or some other factor. Studies of laboratory animals
show that the two haloacetic acids, dichloroacetic acid and trichloroacetic acid, can cause cancer
following exposure to high levels over their lifetimes. Dichloroacetic acid and trichloroacetic acid are
also known to cause other effects in laboratory animals after high levels of exposure, primarily on the
liver, kidney, and nervous system and on their ability to bear healthy offspring. The risks for adverse
health effects from haloacetic acids in drinking water are small compared to the risk for iliness from
drinking inadequately disinfected water. (10/2018)

What is being done?

The Albany County Department of Health conducted a survey of the Rensselaerville Water System and
has made some recommendations. One of those recommendations was to remove a beaver dam
located upstream of the water plant intake. After receiving permission from the NYS Department of
Environmental Conservation, the dam has been removed. The DOH also recommended regular
flushing of the hydrants to help lessen post-treatment formation of disinfection by-products in the
system’s water mains. Also, with guidance from an engineering firm, modifications are being planned
that would improve the quality of raw water entering the system, and thus lessening the burden on the
filtration plant and improving overall water quality.

For more information, please contact Water Operator John Rice at (5618) 810-7219 or email:
kenlodge@hotmail.com.

This notice is being sent to you by the Town of Rensselaerville Water District No. 1.
State Water System ID#: 100202

Date distributed: 07/08/2022




IMPORTANT INFORMATION ABOUT YOUR DRINKING WATER

Total Trlhalomethanes (TTHM) & Haloacetic Acid 5 (HAAS) Violation at Rensselaerville
Water District No. 1

Our water system recently violated a drinking water standard. Although this incident was not an

emergency, as our customers, you have a right to know what happened and what we are doing to
correct this situation.

We routinely monitor tor the presence of drinking water contaminants. Testing results from February
2021 to February 2022 show that our system exceeds the standard, or maximum contaminant level
(MCL), for TTHM and HAAS5. The standard for TTHM is < 80 ug/L and for HAAS is < 60 ug/L. Itis
determined by averaging all the samples collected for the past 12 months. The level of TTHM & HAAS
averaged for February 2021 to February 2022 was 103 ug/L and 126 ug/L respectively.

February 2, 2022 sample results were TTHM: 93.4 ug/L and HAAS5: 77.2 ug/L.

What should | do?

» There is nothing you need to do. You do not need to boil your water or take other corrective
actions. If a situation arises where the water is no longer safe to drink, you will be notified within
24 hours.

« If you have a severely compromised immune system, have an infant, are pregnant, or are

elderly, you may be at increased risk and should seek advice from your health care providers
about drinking this water.

What does this mean?

This is not an emergency. If it had been an emergency, you would have been notified within 24 hours.

TRIHALOMETHANES

Trihalomethanes are a group of chemicals that are formed in drinking water during disinfection
when chlorine reacts with naturally occurring organic material (e.g., decomposing vegetation such
as tree leaves, algae or other aquatic plants) in surface water sources such as rivers and

lakes. They are disinfection byproducts and include the individual chemicals chioroform,
bromoform, bromodichloromethane, and chlorodibromomethane. The amount of trihalomethanes
formed in drinking water during disinfection can change from day to day, depending on the

temperature, the amount of organic material in the water, the amount of chlorine added, and a
variety of other factors.

Disinfection of drinking water by chlorination is beneficial to public health. Drinking water is
disinfected by public water suppliers to kill bacteria and viruses that could cause serious illnesses,
and chlorine is the most commonly used disinfectant in New York State. All public water systems
that use chlorine as a disinfectant contain trihalomethanes to some degree.

Some studies suggest that people who drank water containing trihalomethanes for long periods of
time (e.g., 20 to 30 years) have an increased risk of certain health effects. These include an
increased risk for cancer and for low birth weights, miscarriages and birth defects. The methods
used by these studies could not rule out the role of other factors that could have resulted in the
observed increased risks. In addition, other similar studies do not show an increased risk for these
health effects. Therefore, the evidence from these studies is not strong enough to conclude that
trinalomethanes were a major factor contributing to the observed increased risks for these health
effects. Studies of laboratory animals show that some trihalomethanes can cause cancer and
adverse reproductive and developmental effects, but at exposures much higher than exposures that




could result through normal use of the water. The United States Environmental Protection Agency
reviewed the information from the human and animal studies and concluded that while there is no
causal link between disinfection byproducts__(lncludrng trinalomethanes) and human health effects,
the balance of the information warranted-stroriger regulations that limit the amount of
trihalomethanes in drinking water, while still aliowing for adequate disinfection. The risks for
adverse health effects from trihalométhanes in drinking water are small compared to the risks for
illness from drinking inadequately-disinfected water. (3/2016)

HALOACETIC ACIDS
Haloacetic acids are disinfection byproducts formed during treatment of drinking water by chlorine,
the most.commonly used disinfectant in New York State.. Drinking water is disinfected by public
water suppliers to kill bacteria and viruses that could cause serious illnesses. For this reason,
disinfection of drinking water by chlorination is beneficial to public health. The amount of haloacetic
acids in drrnkrng water can change from day to day, depending on the temperature, the amount of
organic material in the source water, the amount of chlorine added, and a variety of other factors.

The following paragraph summarizes and characterrzes the available studies on human populations
exposed to haloacetic acids, and provrdes a.general summary of the health effects of haloacetic

acids in animals, which occur at exposure levels much higher than exposures that could result
through normal use of the water.

Some studies suggest that people who drank chlorinated drinking water containing disinfection by-
products (including haloacetlc acids) for long periods of time (e.g., 20 to 30 years) have an
increased risk for cancer. However, how long and how frequently people actually drank the water,
and how much haloacetic acids.the water contalned is not known for certain. Therefore, the
evidence from these studies is not strong enough to conclude that the observed increased risk for
cancer is due to haloacetic-acids, other disinfection by-products, or some other factor. Studies of
laboratory animals show that the two haloacetic acids, dichloroacetic acid and trichloroacetic acid,
can.cause cancer following exposure to high levels over their lifetimes. Dichloroacetic acid and
trichloroacetic acid are also known to cause other effects in laboratory animals after high levels of
exposure, primarily on the liver, kidney, and nervous system and on their ability to bear healthy
offspring. The risks for adverse health effects from haloacetic acids in drinking water are small
compared to the risk for illness from drinking inadequately disinfected water. (10/2018)

What is being done?

The granular activated carbon filter was refreshed with new carbon on March 3. On the basis of
analyses of both our raw and finished water, done by an independent laboratory, our GAC filter design
firm, East Coast Filter, is recommending that we try changing the type of Granular Activated Carbon
used in our filter to one based on materials different than the carbon we have used in the past. This
may be done after one more sets of tests are performed using the recently installed carbon to see if we
have succeeded in further reducing DBP levels to within recommended ranges.

For more information, please contact Water Operator John Rice at (518) 810-7219 or email:
kenlodge@hotmail.com.

This notice is being sent to you by the Town of Rensselaerville Water District No. 1.
State Water System (D#: 100202
Date distributed: 03/09/2022



APPENDIXF
DETAILED OPINION OF PROBABLE COST



Rensselaerville Water District Improvements Project

Opinion of Probable Cost

Alternative 1 - Groundwater Source (Albany Hill Road)

Item Quantity  |Unit Unit Price Total Price Notes

Well Field Site - Albany Hill Road

Mobilization/Demobilization, General Conditions, Site Preparation 1 LS S 65,000.00 | $ 65,000.00

Water Well Drilling 3 EA S 29,700.00 | $ 89,100.00 |(2 Production Supply,1 Backup); 250" Drill/Install/Step Test/72-hours Test
Road Access to Drilling Locations 1 LS S 20,000.00 | $ 20,000.00

Submersible Well Pump 3 EA S 11,000.00 | S 33,000.00 (3 hp, 20 GPM equivalent

Chlorination/Metering Building 1 EA S 200,000.00 | $ 200,000.00 [Assume pre-cast sodium hypo w/meter

Pressure Contact Tank 5 EA S 2,000.00 | $ 10,000.00 |5, 120 gallon contact tanks

Emergency Generator 1 EA S 85,000.00 | $ 85,000.00 |Diesel, 15 kW, 3 Phase. Includes cost of equipment (including ATS), installation and commissioning
Site Piping 275 LF S 60.00 | $ 16,500.00

Site Work 4000 SF S 45.00 | $ 180,000.00

Purchase of Land 1 LS S 35,349.00 | $ 35,349.00 (2024 Tentative Full Market Value

Distribution System - Albany Hill Road/County Route 361

8" HDPE tie into existing Distribution System 1110 LF S 90.00 | $ 99,900.00 [Albany County Road, County Generally Requires Directional Drill
8" Gate Valve 2 EA 5 7,500.00 | $ 15,000.00

8" Tee, Connect to Existing Main 1 EA S 20,000.00 | $ 20,000.00

Hydrant Assembly 3 EA 5 11,500.00 | $ 34,500.00

Water Services 4 EA S 5,000.00 | $ 20,000.00 [Assume re-connection to existing properties on Albany Hill Road
General Conditions, Restoration, Test Pits, Traffic Control, etc. 1 LS S 75,760.00 | $ 75,760.00 [40% of Water Main Installation Cost

Existing WTP Site - Rice Road

Mobilization/Demobilization, General Conditions, Site Preparation 1 LS S 5,000.00 | $ 5,000.00

Demolition - Chemical Feed Building 1 LS S 7,500.00 | $ 7,500.00

Demolition - Sedimentation Chamber 1 LS S 4,000.00 | $ 4,000.00

Demolition - Slow Sand Filter 1 LS S 3,000.00 | $ 3,000.00

Site Restoration 1 LS S 15,000.00 | $ 15,000.00

Subtotal

S 1,033,609.00

Contingency (30%)

S 186,049.62

Construction Total

S 1,219,658.62

Non-Construction Costs

Well Design, Plans & Specifications, Construction and Post-Construction Phase Hydrogeo Services, Analytical

Hydrogeological Services 5 127,950.00 Laboratory, Survey
Engineering, Legal, Construction Administration (20%) S 243,931.72
Non-Construction Subtotal S 371,881.72

Total 2024 Construction Costs

$ 1,591,540.34




Rensselaerville Water District Improvements Project

Opinion of Probable Cost

Alternative 2 - Surface Water Source (Ten Mile Creek)

Item Quantity Unit Unit Price Total Price Notes
Existing WTP Site - Rice Road

Water Treatment Filter and Disinfection Building 800 SF S 400.00 | $ 320,000.00
Membrane Filtration System 1 EA $ 1,350,000.00 [ $ 1,350,000.00 [Redundant (N+1) Aria Membrane Filtration System
Membrane Filtration System - Shipping 1 LS S 25,000.00 | $ 25,000.00
Chemical Feed Dosing Pump 3 EA S 1,500.00 | $ 4,500.00
Chemical Feed Storage 3 EA S 500.00 | $ 1,500.00

Water Meter 1 EA S 400.00 | $ 400.00
Backup Generator 1 EA S 85,000.00 | $ 85,000.00 |Diesel, 15 kW, 3 Phase. Includes cost of equipment (including ATS), installation and commissioning
Site Work 4000 SF S 45.00 | $ 180,000.00
Mobilization/Demobilization, General Conditions, Site Preparation 1 LS $ 150,000.00 [ $ 150,000.00
Demolition - Chemical Feed Building 1 LS S 7,500.00 | $ 7,500.00
Demolition - Sedimentation Chamber 1 LS S 4,000.00 | $ 4,000.00
Demolition - Slow Sand Filter 1 LS S 3,000.00 | $ 3,000.00

Site Restoration 1 LS S 15,000.00 | $ 15,000.00
Sanitary Sewer Extension - Pond Hill Road to WTP

Mobilization/Demobilization, General Conditions, Site Preparation 1 LS S 15,000.00 | $ 15,000.00
Extension of Sanitary Sewer - 8" PVC SDR 26 600 LF S 168.00 [ $ 100,800.00

4' Precast Concrete Sanitary Sewer Manhole 3 EA S 6,800.00 | $ 20,400.00
Sanitary Sewer Service Lateral - 4" PVS SDR 26 1 EA S 1,500.00 | $ 1,500.00
Subtotal $ 2,283,600.00
Contingency (30%) S  411,048.00
Construction Total $ 2,694,648.00
Engineering, Legal, Construction Administration (20%) $  538,929.60

Total 2024 Construction Costs $ 3,233,577.60




Opinion of Probable Cost

Alternative 2A - Surface Water Source (Lake Myosotis)

Item Quantity |Units Unit Price Cost Notes
Existing WTP Site - Rice Road

Extension of 6" DIP Raw Water Intake up to Lake Myosotis Dam 2375 LF S 125.00 | $ 296,875.00

Raw Water Intake into Lake Myosotis 1 LS S 500,000.00 | $ 500,000.00
Mobilization/Demobilization, General Conditions, Site Preparation 1 LS S 80,000.00 | $ 80,000.00
Subtotal S 876,875.00
Contingency (30%) S 157,837.50
Construction Total $  1,034,712.50
Engineering, Legal, Construction Administration (20%) S 206,942.50

Total 2024 Construction Costs $  1,241,655.00




Rensselaerville Water District Improvements Project

Opinion of Probable Cost

Alternative 3 - Private Individual Wells

Item Quantity |Unit Unit Price Total Price Notes

Existing WTP Site - Rice Road

Mobilization/Demobilization, General Conditions, Site Preparatior 1 LS $ 5,000.00 | $ 5,000.00

Demolition - Chemical Feed Building 1 LS $ 7,500.00 | 7,500.00

Demolition - Sedimentation Chamber 1 LS $ 4,000.00 | $ 4,000.00

Demolition - Slow Sand Filter 1 LS $ 3,000.00 | $ 3,000.00

Site Restoration 1 LS S 15,000.00 | $ 15,000.00

Distribution System

Mobilization/Demobilization, General Conditions, Site Preparatior 1 LS $ 115,000.00 | $ 115,000.00

Demolition - Existing Hydrant and Valve Assemblies 27 EA $ 1,500.00 | $ 40,500.00 |Removal or abandon in place? 8" + 6" DIP, 14 Hydrant Assemblies, valves, etc
Mobilization, drill/install cased 6-inch bedrock well (200' deep w/ 2hp submersible pump) w/ 4 hr yield test|

Installation - Private Well and Pump 79 EA S 10,000.00 | $ 790,000.00 |Objective: yield of 5 gpm

Installation - Site Piping 79 EA $ 2,500.00 | $ 197,500.00

Site Restoration 79 EA S 1,500.00 | $ 118,500.00

464 Albany Hill Road

Extension of Sanitary Sewer along AHR - 8" PVC SDR 26 400 LF $ 168.00 | $ 67,200.00

4' Precast Concrete Sanitary Sewer Manhole 2 EA $ 6,800.00 | 13,600.00

Sanitary Sewer Service Lateral - 4" PVS SDR 26 1 EA $ 1,500.00 | $ 1,500.00

Decommissioning Existing Septic System 1 EA $ 5,000.00 | 5,000.00

Mobilization/Demobilization, General Conditions, Site Preparatior 1 LS $ 7,500.00 | 7,500.00 |Includes County Road Traffic Control

Subtotal S 1,390,800.00

Contingency (30%) S 250,344.00

Construction Total S 1,641,144.00

Non-Construction Costs

Engineering, Legal 79 EA $ 2,000.00 | 158,000.00

Analytical Laboratory Services 79 EA $ 1,000.00 | $ 79,000.00 |Part V Analysis

Total 2024 Construction Costs

$ 1,878,144.00




Rensselaerville Water District Improvements Project

Opinion of Probable Cost

Alternative 1 - Welded Carbon Steel Ground Water Storage Tank

Item Quantity |Units Unit Price Cost Notes

Existing WTP Site - Rice Road

New 60,000 Gallon Ground Storage Tank 1 LS S 275,000.00 | $ 275,000.00 |Welded Carbon Steel; 26'-Dia, 16'-H
Tank Mixer 1 LS S 20,000.00 | $ 20,000.00

Mobilization/Demobilization, General Conditions, Site Preparation 1 LS S 50,000.00 | $ 50,000.00

Environmental Controls 1 LS S 5,000.00 | $ 5,000.00

Earthwork Grading 100 cy S 25.00 | $ 2,500.00

Fine Grade Tank Subbase 20 cY S 18.00 | $ 360.00

Concrete Foundation and Slab 55 cY S 400.00 | $ 22,000.00 [Complete with forms and rebar
Tank Grade Base Leveling / Shim 550 SF S 22.00 | $ 12,100.00

Site Work - Tank Spill Area 300 SF S 45.00 [ $ 13,500.00

Site Restoration 1 LS S 7,500.00 | $ 7,500.00

Subsurface Investigation 1 LS S 15,000.00 | $ 15,000.00 |2 Test borings (1-50' deep,1-25' deep)
Fencing 300 LF S 55.00 | $ 16,500.00 [300 LF = current parcel perimeter
Demolition - Existing Buried Water Storage Tank at Rice Road 1 LS S 12,000.00 | $ 12,000.00 (50,000 Gal. Concrete Tank

Backup Generator 1 EA S 15,000.00 | $ 15,000.00 |(Gasoline, 3 Phase, 11.5 kW

Subtotal

S 466,460.00

Contingency (30%)

S 83,962.80

Construction Total

S 550,422.80

Engineering, Legal, Construction Administration (20%)

S 110,084.56

Total 2024 Construction Costs

S 660,507.36




Rensselaerville Water District Improvements Project

Opinion of Probable Cost

Alternative 2 - Cast-in-place Concrete Buried Water Storage Tank

Item Quantity |Units Unit Price Cost Notes

Existing WTP Site - Rice Road

Tank Mixer 1 LS S 20,000.00 | $ 20,000.00

Mobilization/Demobilization, General Conditions, Site Preparation 1 LS S 50,000.00 | $ 50,000.00

Environmental Controls 1 LS S 5,000.00 | $ 5,000.00

Earthwork Grading 100 cy S 25.00 | $ 2,500.00

Excavation 430 cY S 42.00 (S 18,060.00 |Fill to be reused for demo of existing tank
Rock Excavation 200 cY S 125.00 | $ 25,000.00 [Rock depth dependent of Geotechnical Investigation
Fine Grade Tank Subbase 30 cY S 18.00 | $ 540.00

Concrete Foundation and Slab 40 cY S 400.00 | $ 16,000.00 |Complete with forms and rebar
Formwork/Rebar 950 SD S 185.00 | $ 175,750.00

Concrete 55 cy S 675.00 [ $ 37,125.00 |Pour and form removal

Lining - Treated Fluid Resilience w/ curing 1650 SF S 55.00 | $ 90,750.00

Manway 1 EA S 12,500.00 | $ 12,500.00

Concrete Tank Cap 710 SF S 55.00 | $ 39,050.00

Site Restoration 1 LS S 850.00 | $ 850.00

Subsurface Investigation 1 LS S 11,000.00 | $ 11,000.00 |2 Test borings (1-50' deep,1-25' deep)
Fencing 300 LF S 55.00 | $ 16,500.00 [300 LF = current parcel perimeter
Demolition - Existing Buried Water Storage Tank at Rice Road 1 LS S 12,000.00 | $ 12,000.00 |Removal of top 30", Abandon remaining in place, bury with excavated fill and compact
Backup Generator 1 EA S 15,000.00 | $ 15,000.00 |Gasoline Operated, 3 Phase, 11.5 kW
Subtotal S 547,625.00

Contingency (30%) S 98,572.50

Construction Total S 646,197.50

Engineering, Legal, Construction Administration (20%) S 129,239.50

Total 2024 Construction Costs S 775,437.00




Rensselaerville Water District Improvements Project

Opinion of Probable Cost

Pump Station - Methodist Hill Road

Item Quantity |Units Unit Price Cost Notes

Pump Station - Methodist Hill Road

Integrated Variable Speed Constant Pressure System 1 EA S 3,510.00 [ $ 3,510.00 [1AB31HMEO6, Pump and Pressure Tank combo
Piping 1 LS S 500.00 | $ 500.00

Pump Vault 1 EA S 35,000.00 | $ 35,000.00 |includes excavation & backfill
Demolition - Existing Pump Station 1 LS S 5,000.00 | $ 5,000.00

Mobilization/Demobilization, General Conditions, Site Preparation 1 LS S 5,000.00 | $ 5,000.00

Subtotal S 49,010.00

Contingency (30%) S 8,821.80

Construction Total S 57,831.80

Engineering, Legal, Construction Administration (20%) S 11,566.36

Total 2024 Construction Costs S 69,398.16




APPENDIX G
PALL CORPORATION MEMBRANE FILTRATION SYSTEM



Pall Aria™
AP Series
Packaged
Water
Treatment
Systems

Pall Corporation

. .y -

Filtration. Separation. Solution.sw




Installations

Membrane Filtration for Safe Drinking Water

Pall Aria™ AP water treatment systems are specifically designed to produce drink-
ing water that meets today’s stringent standards. The systems use uniquely
designed filtration modules in a hollow fiber configuration to remove the following
contaminants from surface and ground water sources.

e Suspended solids/turbidity

e Viruses

e Bacteria

e (Cysts and oocysts

e Iron and manganese

e Arsenic

e Organics

The Microza' hollow fiber membranes are highly permeable, resulting
in high water production rates. Each hollow fiber module provides high
active surface area of up to 538 ft2. Pall’s dedication to a simplified
process and control design has produced a family of systems that

are characterized by:

e Tough, hollow fiber membranes with long service life

e Operator-friendly controls

e Simple surface water treatment without coagulation

e Unique air scrub and flush operation

¢ High efficiency and low waste

e Excellent compatibility with chlorine and common treatment
chemicals

e Minimal cost of operation

e Easy installation using modular skids

e Compact system footprint

e Full system NSF 61 listing

e |SO 9001 certified manufacturing

e ETV certified for surface water treatment rule

Site testing confirmed Pall Aria AP systems meet or exceed US EPA standards for
safe drinking water. The system is also the first to receive 'full system' certification
in accordance with ANSI/NSF 61 specifications.

' Microza is a registered trademark of Asahi Kasei Corp., Ltd.



Membrane filtration is a

pressure driven process that

uses a semipermeable (porous)

membrane to separate particulate

matter from soluble components in

the carrier fluid, such as water. In

Pall Aria AP systems, microfiltration or

ultrafiltration membranes act much like a very

fine sieve to retain particulate matter, while water

and its soluble components pass through the membrane
as filtrate, or filtered water. The retained solids are concentrated
in a waste stream that is discharged from the membrane
system. The pore size of the membrane and the integrity of
the sealing mechanism controls the fraction of the particulate
matter that is removed. Microza membranes, with their fine
pore size and absolute seal, remove virtually all of the fine
matter, such as silica, bacteria, and parasite cysts.



Installations

Forestville, CA

Avon, CO

Pinellas Park, FL

Hobart, NY

Youngs River, OR

Beverly Beach Park, OR

Bullards Beach, OR

Astoria, OR

Hite Marina, UT

Transforming Water from Any Source to Match Your
Requirements

Pall Aria AP water treatment systems are used to filter ground and surface waters for
drinking water supply and industrial uses, and secondary wastewater effluent for reuse.

Ground Water

e Lowers turbidity and removes microbial pathogens from ground water under
the influence of surface water.

e Removes iron and manganese with oxidation.

e Removes arsenic with coagulation.

Surface Water

e Lowers turbidity and removes microbial pathogens from raw water drawn from
rivers, streams, lakes, and reservoirs.

e Removes organics with coagulation to improve disinfection by-products rule
compliance, taste, and odor.

Secondary Wastewater Effluent
e Removes suspended solids and reduces SDI prior to RO treatment for reuse.

e Removes bacteria and other pathogens and suspended solids to produce
water suitable for landscape irrigation and similar reuse applications.

Pall Membrane Microbial and Particulate Removal

Contaminants Typical Removal?

Microfiltration (MF) Ultrafiltration (UF)
Giardia >6 log >6 log
Cryptosporidium >6 log >6 log
MS2 Coliphage or bacteriophage 0.5-2.5 log® 4.5 -6 log®
Turbidity <0.1 ntu <0.1 ntu

2 Based on third party testing.
3 Virus removal varies depending on coagulation process upstream of system.



Packaged for Fast, Easy Installation
Pall Aria AP water treatment systems are highly flexible production-scale mem-

brane filtration packages, designed to filter a wide range of feed streams.
Standard systems are available in the following skid-mounted configurations.

Standard System Specifications

Model Maximum Filtered Water Dimensions (L x W x H : ft [m])
Number Number Capacity Shipped* Installed

of Modules  (gpm [m?/hr])
AP-1 2 3-25[0.7-5.7] 6.1x2.8x6.5[1.9x0.9x2.0] 6x28x9.8
AP-2 8 10-50 [2.3-11.4] 8.1x2.8x6.5[25x0.9x2.0] 8x4.1x9.9
AP-3 10 25-150 [5.7-34.1] 8.2x57x75[25x1.7x2.3] 9.5x6.9x10.37
AP-3x 20 25-150 [5.7-34.1] 8.2x57x7525x1.7x23>¢ 88x18.6x10.8°
AP-4 36 50-350 [11.4-79.5] 10x6.8x7.7 [3x2.1x2.3]>6 10.8 x20.8 x 10.8°
AP-6 60 200-850 [45.4-193.2] 10x6x6.8[3x1.8x2.1]>68 19.1 x17 x10.88
4 Crating: Add 0.5 ft [0.15 m] to each dimension. 7 Control skid with attached module rack.
5 Module rack is off the skid. 8 Two freestanding tanks 5'6" W x 7'6" H,
6 Module rack shipped as crated parts kit. shipped separately for each skid.

Optional and Auxiliary Equipment

e Modem for remote access ez

e Auto dialer for alarms CIP/EFM CHEMICAL T
CONTROL ROOM TRANSFER SKID| ¢

e PC for operator interface
terminal and data acquisition o

e Feed or filtrate turbidimeters

e Oxidant dosing systems | I

e Air compressor systems ‘ @

e Enhanced Flux Maintenance AIR COMPRESSOR -/ \receven
(EFM) systems to reduce !

PALL ARIA AP-4 SKID WITH 18 MODULES J

|
| 1 [] |
system costs
* Disinfectant dosing systems i em—T; ) : I Jloe ‘
e Coagulant and clean-in-place : = l :
(CIP) chemical L e . 't
|

e Storage dosing systems

¢ Filtrate particle counter
Typical treatment plant layout for 500,000 gallons per day

Auxiliary equipment to improve treatment capabilities is available on separate
skids, which are equipped with distributed controls that can be integrated into a
master control system to provide optimal, automatic integrated system operation.



Installations

Burleigh Falls, Canada

Standard Components

A standard Pall Aria AP packaged system consists of 1 to 60 membrane modules,
one feed/CIP tank and pump, one reverse filtration tank and pump, manual and
automatic valves, flow meter, pressure and temperature sensors, PLC control,
control panel, and a painted carbon steel frame. Other items can be added on
request. Separate auxiliary skids are available for compressed air and chemical
feed/pre-oxidation.

e Painted carbon steel frame

e 316 SST pumps with TEFC motors and VFDs

e PVC and stainless steel piping

e Butterfly valves (manual and air operated)

e PE tanks with level control

e PLC controls and software

e Instrumentation (digital and 4-20 ma analog signal)

e NEMA-4 electrical enclosures

Operating Conditions
e Maximum inlet pressure: 3 bar (44 psi)
e Maximum operating temperature: 40°C (104°F)

e Minimum operating temperature: 1°C (33°F)
Utility Requirements
Electrical Connection

AP 1: 1 ph 230v 50 A
AP 2: 1 ph 230v  30Aor

3 ph 230v 25 Aoor
3 ph 460v 15 A

AP 3/3x: 3 ph 230v 40 Aor
3 ph 460v 25 A

AP 4: 3 ph 460v 40 A
AP 6: 3 ph 460v 70 A
Other voltage can be accommodated, if

required. Water supply for CIP: 25-35°C
(75-95°F)

Module cutaway showing hollow fibers




Microza Hollow Fiber Microfiltration Module®
e Membrane material: PVDF

e Pore rating: 0.1 micron (um)

e Fiber OD/ID: 1.3 mm/0.7 mm

e Active filter area: 538 ft?

e Module size: 6" diameter x 79" long

e Housing: ABS

e Gasket: EPDM

e Potting material: Urethane

9 Ultrafilters also available

NSF System Listing

Pall’s family of hollow fiber membrane systems were the
first “full systems” to be listed in accordance with ANSI/NSF
61 specifications. The Pall Aria AP system is manufactured

from NSF-approved materials and meets all requirements
. Pall R&D team members
for potable water service.

1ISO 9000 Certification

Pall’s North American manufacturing, engineering, sales, and marketing opera-
tions have received ISO 9001 registration from Lloyd’s Register of Quality
Assurance Limited. ISO 9001, which also covers design and development func-
tions, represents the highest, most comprehensive level of ISO 9000 certification.
The quality system and procedures are regularly audited to assure compliance
and proper record keeping before the certification is renewed.



Clean Water, Clean System

Filtration (Normal Production)

Feed water enters the bottom of the module and is distributed uniformly to the
outside of the fibers. Since it is under pressure, the water passes through the hol-
low fiber membranes, and filtered water exits through the top of the module.
Under normal conditions, all of the feed water flows through the membranes and
exits as filtered water. Depending on the feed quality, a small amount of the feed
water may be circulated past the outside of the hollow fibers. This flow prevents
the accumulation of foulants and debris on the surface of the membrane and
helps to evenly distribute flow through the membrane fibers.

Flux Maintenance (FM)

As water is filtered, rejected particulate accumulates in the module on the surface
of the membrane fiber. The effect is a flow restriction in the module, resulting in an
increase in transmembrane pressure (TMP). FM is a two-step process, consisting
of simultaneous air scrubbing (AS) and reverse filtration (RF), followed by flushing
with feed or filtered water. This is a mechanical process to remove the debris from
the module and reduce the rate of overall increase in transmembrane pressure.

Flux maintenance is initiated at a preset interval of water throughput or, as a sec-
ondary trigger, by a preset time interval. The air valve opens and air is injected at
low pressure into the feed side of the module. At the same time, filtered water that
has been collected in the RF tank is pumped in the reverse direction through the
module and out through the main system drain. Air and RF flow are then stopped.
At this point, most, if not all, accumulated debris in the module has been swept to
drain.

To complete the cycle, a flush is performed by circulating feed or filtrate, depend-
ing on raw water quality, at high velocity from the feed/RF tank along the outside
and then the inside of the membrane fibers. This last flow of liquid is directed
through the excess recirculation port of the module to drain. This further dislodges
and removes debris from the module that was captured by the membrane fibers.

Pall Aria AP systems perform this fully automated cycle every 20 - 120 minutes,
interrupting forward flow for about 1.5 - 2 minutes.



Enhanced Flux Maintenance (EFM)

To ensure maximum efficiency and lowest total cost of ownership,
Pall developed an enhanced cleaning technique to keep the
membranes free of fouling materials. EFM is a fully automated
process that uses water with mild chemical solutions to signifi-
cantly reduce TMP. A reduction in TMP decreases pumping
energy and results in fewer modules, which in turn scales

down the system footprint and lowers facility heating and

cooling costs.

The highly crystalline polyvinylidene flouride (PVDF) hollow
fiber membranes that are part of every Pall Aria AP system
make EFM possible. These fibers are exceptionally

strong and chemically resistant, with a life of 10+

years, even with daily EFM. When changes in

water conditions make EFM unnecessary, the on-

board control system disables it, increasing effi-

ciency of the Pall Aria AP system.

Chemical Clean-in-Place (CIP)

Backwash and EFM are designed to remove particulate matter and foulants. In
most applications, it will occasionally be necessary to execute a complete CIP
process. The CIP process is a two-step protocol using a caustic solution with
chlorine and an acidic solution. This process will return the modules to nearly new
condition and can be performed hundreds of times over the life of the modules.

Since CIP operation is infrequent, the process is semi-automated. The cleaning
and rinse cycles are programmed for manual initiation and require minimal opera-
tor intervention.

Pall Aria AP-4 System



Pretreatment Requirements

Pall Aria AP water treatment systems provide reliable, low maintenance perform-
ance. A 400 pm strainer is included on the feed water line to prevent debris from
clogging small passages in the system.

Enclosures

A heated structure is required where freezing temperatures are expected. A roof
may be required in other areas to prevent damage from sunlight and high temper-
atures.

A pre-engineered metal, concrete, or wood frame building is acceptable and can
be designed to address many aesthetic concerns.

Seismic Design

The skid can be modified for use in Seismic Zone 4 areas (highest hazard). An
anchoring plan will be furnished upon request.

CIP Conditions

Pall recommends that all chemicals for treatment and CIP be purchased

in solution form. Water for CIP should be heated to 31-38°C (90-100°F).

Contact Pall to obtain the recommended CIP procedures and specifica-
tions for chemicals.

Wastewater Disposal

The FM wastewater and CIP and EFM wastes can be discharged to a sani-

tary sewer, if available. In areas without sanitary sewers, the FM waste-

water can be discharged to a settling pond to remove suspended solids.

The clarified supernatant may be discharged to a local receiving stream or

recycled to the plant feed water. Pilot testing may be required before recycling the
supernatant. If sanitary sewers are unavailable, CIP and EFM wastes should be
combined and neutralized prior to collection and disposal by a waste hauler.
These wastes can be disposed of like septic system sludge. The customer is
responsible for contacting the local regulatory agencies and obtaining the appro-
priate permits and approvals before initiating any discharge of process waste-
water.

Contact Us for Support or Information

Remote online monitoring of system performance by Pall water specialists and
membrane maintenance contracts are available from Pall. Contact your local Pall
representative or Pall Corporation to obtain more information.
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