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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. 

 

2. Summarize the findings of the engineering evaluation and assessment of 

alternative water storage options. 

 

3. Present an analysis of the alternatives and comparison of costs. 

 

4. Identify recommended actions that need to be taken for design and 

construction of the new drinking water source and treatment facility. 

 

5. Identify recommended actions that need to be taken for design and 

construction of the new water storage tank. 

 

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

associated treatment facility. 

 

7. Present the basis of design for the chosen alternative water storage option. 
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2.0 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.  
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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. 
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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.  

 

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. 

Average Daily:
12,849 GPD
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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, 

Max. Day: 45,800 
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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 



- 8 - 

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. 

2.4 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 
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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 HAAs. 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.  
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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.  

2.5 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. 

 

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

Item Total Price

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$      

Hydrogeological Services 127,950.00$         

Other 243,931.72$         

Non-Construction Subtotal 371,881.72$         

Alternative 1 - Total Cost 1,591,540.34$      

Alternative 1 - Groundwater Source (Albany Hill Road)

Construction Costs

Non-Construction Costs
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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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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 

Item Total Price

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 Subtotal 538,929.60$         

Alternative 2 - Total Cost 3,233,577.60$      

Alternative 2 - Surface Water Source (Ten Mile Creek)

Construction Costs

Non-Construction Costs
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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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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. 
  

Item Total Price

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 Subtotal 206,942.50$         

Alternative 2A - Total Cost 1,241,655.00$      

Construction Costs

Non-Construction Costs

Alternative 2A - Surface Water Source (Lake Myosotis)
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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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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. 
  

Item Total Price

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 Subtotal 237,000.00$         

Alternative 3 - Total Cost 1,878,144.00$      

Alternative 3 - Private Individual Wells

Construction Costs

Non-Construction Costs
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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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4.1 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. 

 

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

Item Total Price

Existing WTP Site - Rice Road 466,460.00$         

Contingency 83,962.80$          

Construction Subtotal 550,422.80$         

Non-Construction Costs Subtotal 110,084.56$         

Alternative 1 - Total Cost 660,507.36$         

Alternative 1 - Welded Carbon Steel Ground Water Storage Tank

Construction Costs

Non-Construction Costs
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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. 
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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 

Item Total Price

Existing WTP Site - Rice Road 547,625.00$         

Contingency 98,572.50$          

Construction Subtotal 646,197.50$         

Non-Construction Costs Subtotal 129,239.50$         

Alternative 2 - Total Cost 775,437.00$         

Non-Construction Costs

Alternative 2 - Cast-in-Place Concrete Buried Water Storage Tank

Construction Costs
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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.  

5.1 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. 

 

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. 
  

Item Total Price

Pump Station - Methodist Hill Road 49,010.00$          

Contingency 8,821.80$            

Construction Subtotal 57,831.80$          

Non-Construction Costs Subtotal 11,566.36$          

Alternative 2 - Total Cost 69,398.16$          

Alternative 1 - Pump Station Replacement Methodist Hill Road

Construction Costs

Non-Construction Costs
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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. 

 

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. 

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 -$                                  

Water Source & Treatment Alternatives

* Only includes installation of Raw Water Main
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A 30-year life cycle cost analysis was conducted on the three (3) alternatives being 

considered, and is summarized below.  

 

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 

Cost
Frequency 

(Years)
Notes Cost

Frequency 

(Years)
Notes Cost

Frequency 

(Years)

Design and 

Construction
1,591,540.34$ 1 3,233,577.60$ 1 1,878,144.00$ 1

Energy* 1,600.00$        30 500.00$            30 -$                  -

117.00$            Coagulant -$                  -

356.40$            Citric Acid -$                  -

4,000.00$        Sewer Rate -$                  -

11,000.00$      15
Pump 

Replacement
12,000.00$      10

Membrane 

Filters
-$                  -

13,000.00$      10 Well Rehab

Life Cycle Cost**

* 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%

Operation

Maintenance*

30-$                  -

$3,196,936.27 $1,788,708.57

Alternative 2

Surface Water Source

Ten Mile Creek

30 Year Life Cycle Cost Analysis

Alternative 3

Groundwater Source

Private Wells

Alternative 1

$1,619,562.23

Groundwater Source

Albany Hill Road
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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. 

 

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.  

 

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, 

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 -$                                  

Water Storage Tank Alternatives

Cost Frequency (Years) Notes Cost Frequency (Years)

Design and Construction 660,507.36$       1 775,437.00$       1

Energy* -$                     - -$                     -

Operation -$                     - -$                     -

Maintenance* 40,000.00$         2 Tank Recoating -$                     -

Life Cycle Cost**

** Cost expressed as Net Present Value over the length of the analysis, where the Discount Rate = 5%

Welded Carbon Steel

$705,245.10 $738,511.43

* 2024 Dollars Inflated to Future Dollars, where the annual Inflation Rate = 5% 

50 Year Life Cycle Cost Analysis

Alternative 2

Buried Storage Tank

Cast-in-place Concrete

Alternative 1

Ground Storage Tank
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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. 

 

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

7.0 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. 
  

Alternative Estimated Budget Cost

Alt 1 - Full Replacement 69,398.16$                        

Alt 2 - No Action -$                                  

Methodist Hill Road Pump Station Alternatives
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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. 

7.4 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. 

 

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 

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

Alternative 2 (Ten Mile Creek) + Tank Alt 1 (Steel 

Tank) + Pump Station

Alternative 1 (AHR Well Site) + Tank Alt 1 (Steel 

Tank) + Pump Station
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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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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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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: 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

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 
percent slopes

D 14.1 1.9%

ArC Arnot very channery silt 
loam, 8 to 15 percent 
slopes

D 39.5 5.3%

AsF Arnot-Rock outcrop 
complex, 25 to 70 
percent slopes

D 15.9 2.2%

BuB Burdett silt loam, 3 to 8 
percent slopes

C/D 10.8 1.5%

BxB Busti silt loam, 3 to 8 
percent slopes

C/D 35.2 4.8%

CgB Chautauqua gravelly silt 
loam, 3 to 8 percent 
slopes

C/D 43.1 5.8%

CgC Chautauqua gravelly silt 
loam, 8 to 15 percent 
slopes

C/D 98.5 13.3%

ChB Chenango gravelly silt 
loam, loamy 
substratum, 3 to 8 
percent slopes

A 0.3 0.0%

ChC Chenango gravelly silt 
loam, loamy 
substratum, rolling

A 2.9 0.4%

ChD Chenango gravelly silt 
loam, loamy 
substratum, hilly

A 7.7 1.0%

CkB Chenango channery silt 
loam, fan, 3 to 8 
percent slopes

A 19.8 2.7%

Fx Fluvaquents-Udifluvents 
complex, frequently 
flooded

A/D 13.7 1.9%

KeB Kearsarge silt loam, 0 to 
8 percent slopes

D 1.6 0.2%

LcE Lackawanna channery 
silt loam, 15 to 35 
percent slopes, 
extremely stony

C 6.3 0.9%

LoB Lordstown channery silt 
loam, 3 to 8 percent 
slopes

C 22.2 3.0%
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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

C 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%

OqB Oquaga channery silt 
loam, 3 to 8 percent 
slopes

C 1.4 0.2%

OqC Oquaga channery silt 
loam, 8 to 15 percent 
slopes

C 12.6 1.7%

OqD Oquaga channery silt 
loam, 15 to 25 percent 
slopes

C 8.7 1.2%

Pa Palms muck A/D 7.7 1.0%

Ug Udorthents, loamy A 3.5 0.5%

Uk Udorthents, loamy-
Urban land complex

21.1 2.9%

VaC Valois gravelly loam, 8 
to 15 percent slopes

B 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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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
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Rating Polygons
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Not rated or not available
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A
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Major Roads
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Background
Aerial Photography

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

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

CgC Chautauqua gravelly silt 
loam, 8 to 15 percent 
slopes

C/D 2.1 19.6%

Fx Fluvaquents-Udifluvents 
complex, frequently 
flooded

A/D 2.4 22.3%

NuD Nunda silt loam, 15 to 
25 percent slopes

C/D 3.4 32.1%

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

C/D 2.7 26.0%

Totals for Area of Interest 10.5 100.0%
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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
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Rating Polygons
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Soil Rating Lines
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Soil Rating Points
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Not rated or not available

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

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

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

NuD Nunda silt loam, 15 to 
25 percent slopes

C/D 0.1 96.6%

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

C/D 0.0 3.4%

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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Rating Options

Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified 

Tie-break Rule: Higher
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Rice Road Tank  Declaration 2 
 

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. 



Rice Road Tank  Tank Information 3 
 

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, 

the latest this was done was: 

NO 

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 

deteriorated: 

  X 

Leaks No indications of leakage observed:  X  

Interior Ladder Not excessively bent, dented, twisted, 

damaged, corroded: 

 X  

Interior Support 

Columns 

Surfaces not excessively corroded or 

deteriorated: 

  X 
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Structural Condition (Cont.) 

 

Component Description Yes No N/A 

Concrete Floor: Excessive or deep cracking:  X  

 Excessive or deep spalling:  X  

 Exposed reinforcement steel:  X  

 Pipe penetrations are not adequately sealed and 

leakage or other problems were observed: 

 X  

 Problems at sumps which are ____’ in diameter 

or ____’ by ____’ and are _______ deep: 

  X 

 

Component Description Yes No N/A 

Concrete Walls: Excessive or deep cracking:  X  

 Excessive or deep spalling:  X  

 Exposed reinforcement steel:  X  

 Hollow sections:  X  

 Protective coating deteriorated:  X  

 

Component Description Yes No N/A 

Concrete Roof: Excessive or deep cracking:  X  

 Excessive or deep spalling:  X  

 Exposed reinforcement steel:  X  

 Hollow sections:  X  

 Protective coating deteriorated:   X 

 Stains, stalactites, or leaks from exterior water: X   
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Sanitary Condition 

 

Component Description O.K. Problem N/A 

Perimeter Fence Has barbed wire on the top, is not damaged 

or deteriorated, has “No Trespassing” signs: 

 X  

Gates Are not damaged and can be opened:   X 

Locks Perimeter gate have locks:   X 

Overflow screen, 

flap, size 

Is adequately screened or flap opens and 

closes and pipe is large enough: 

  X 

Vent Screen 

Material 

Screen is metal, not damaged, not 

excessively corroded, or missing: 

  X 

Access hatch Has no excessive corrosion, is not 

deteriorated or bent, structurally sound: 

 X  

Access Hatch 

Lock 

Upper access hatch adequately locked: X   

Evidence of 

Foreign Matter 

No debris laying on tank bottom: X   

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 

Debris 

No debris floating on water surface: X   

 

Sediment: 

 

Average Sediment Depth: Less than ½” Less than 1”: 1” to 5” 5” to 10” or more 

 X    
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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   
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Recommendations (Cont.) 

Recommendations Unique and Specific To This Tank 

 

 

Item Description 

1. 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. 

2. 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. 

3. 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. 

4. For the liability of the town a perimeter fence should be install around the water 

tank. Posted signs should be attached at 30’ intervals. 

5. 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. 

6. 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. 

7. 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. 
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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. 
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Pictures 
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Street Name Flow Hydrant

Nozzle Size 

(inches)

QF = Flow 

(GPM)

Pitot 

(psi) Residual Hydrant

Nozzle Size 

(inches)

Static Pressure 

(psi)

Residual Pressure 

(psi)

HR = Pstatic-20 

(psi)

HF = Pstatic-Presidual 

(psi)

Fire Flow 

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 2.5" 830 24 HYD 5 2.5" 54 49 34 5 2337 Hyd 5 was difficult to operate

Crocker Road/Methodist Hill Road* HYD 9 2.5" N/A - HYD 6 2.5" 56 56 36 0 #VALUE!

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 

hydrant = 44 psi

County Road 351 HYD 10 2.5" N/A - HYD 6 2.5" 56 56 36 0 #VALUE!

Flow was unable to be measured with diffuser. No drop in 

pressure at residual hydrant

County Road 351 HYD 13 2.5" 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

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







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

1



Dec. 6, 2021 105 147

Feb. 2, 2022 93.4 77.2

Mar. 17, 2022 69.6 50.2

May 5, 2022 122 44.9

Aug 4, 2022 35.7 42

Nov 17, 2022 28.6 48.8

Feb 2, 2023 50.6 72.3

May 1, 2023 66 74.8

Aug 2, 2023 104 83.4

Nov 2, 2023 93.6 80.3

RAA 78.6 77.7

MCL (ug/l) 80.0 60.0
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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 (HAA5).   

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) 

2.1 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 



C.T. MALE ASSOCIATES 
 

 6 

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. 

2.4 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:  

2.4.1 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 
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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. 
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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.  

• Overall 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.  
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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.  
 

4.1 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 
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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 
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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 I.D. #:  136.-1-27,  Lands Owned by Edmund Niles Huyck Preserve  

Feasibility 

Criterion 
Scoring (_ of 3) Advantages/Disadvantages 

Compliance 2 

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 
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. 

Protection of Human 
Health & the 
Environment 

3 

The subject wells at this location could be affected by 
movement of unknown contaminants over time but is less 
likely when compared to Option 3.  

Long-term 
effectiveness and 
permanence 

2 

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

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.   

Reducing toxicity, 
mobility, and 
volume 

3 

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.   

Short-term 
effectiveness 2 

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. 

Implementability 2 

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.    

Cost 1 

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. 
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Huyck Preserve that are higher in elevation than and within ½ 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 ½ 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 I.D. #:  137.9-2-10, Lands Owned by Edmund Niles Huyck Preserve 

Feasibility 

Criterion 
Scoring (_ of 3) Advantages/Disadvantages 

Compliance 2 

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). 

Protection of Human 
Health & the 
Environment 

2 

The bedrock wells at this location could be affected by 
movement of unknown contaminants in the consolidated 
aquifer over time but is less likely than compared to Option 3.  
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TOTAL: 17 

 

Long-term 
effectiveness and 
permanence 

2 

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 

3 

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 

2 

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 3 

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 3 

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. 
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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 ½ 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 ½ 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 I.D. #:  137.-1-3, Private Lands Owned by Peter Kessler 

Feasibility 

Criterion 
Scoring (_ of 3) Advantages/Disadvantages 

Compliance 2 

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 

1 

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 and 
permanence 

2 

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 toxicity, 
mobility, and 
volume 

2 

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 2 

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 2 

Option 3 would require access from a private landowner, 
converting onsite test wells to production wells as a 
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TOTAL: 13 

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. 
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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. 

2.0 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 ¼ 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. 
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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 (TTHMs), 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 

Sources of 

Contamination 

Contaminants 

of Concern 
Description 

Potential 

Impact to 

Source 

Water 

Quality 

Land Use - 

Pasture 

Disinfection 

Byproduct 

Precursors*, 

Nitrates**, 

Protozoa, 

Enteric Bacteria 

& Enteric 

Viruses 

• Fertilizer, a source of nitrate 
is used on cropland within 
the Lake’s watershed. 

• Elevated Nitrate levels have 
been recorded in the finished 
water supply. 

• Approximately 8% of the 
watershed is comprised of 
Pasture. 

Medium 

On-site Septic 

Systems 
Nitrates** 

• An estimated ±157 properties 

in the watershed are served 

by an on-site septic system. 

• There are no properties 

located within at least 250’ of 

the Lake Myosotis shoreline.  

• The condition and age of 

septic systems in the 

watershed is unknown. 

Medium 

*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 
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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 
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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 (HAA5) 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.
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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 (MCLG): 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/l): Corresponds to one part of liquid in one million parts of liquid (parts per million - ppm).  

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


Table of Detected Contaminants

Contaminant
Violation

Yes/No

Date of 
Sample 

Level 
Detected

Unit of 

Measure MCLG

Regulatory Limit 
(MCL, TT or AL) Likely Source of Contamination

Turbidity1 Yes
Daily


8/6-8/23/22

<1


>1
NTU N/A TT = at least 95% 

of samples < 1.0 Erosion of soils

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

Lead2 No 3/17/22

12/14/22

0.0093

ND-0.0094 mg/L 0 0.015 (AL) Corrosion of household plumbing 

systems.

Copper2 No 3/17/22

12/14/22

0.338

0.027-0.78 mg/L 1.3 1.3 (AL) Corrosion of household plumbing 

systems.

Nitrate No 3/17/22 0.156 mg/L 10 10 (MCL) Erosion of natural deposits, or 
runoff from agricultural practices

TTHMs3 Yes quarterly RAA 69.9

28.6-122 ug/L N/A 80 (MCL) Bi-product of chlorination

HAA53 Yes quarterly RAA 52.6

42-77.2 ug/L N/A 60 (MCL) Bi-product of chlorination

Iron No 12/6/21 0.0558 mg/L N/A 0.3 (MCL) Naturally Occurring

Table of Contaminants Monitored But Not Detected

Contaminant Date of Last 
Sample

Required 
Frequency Comment

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

12/14/22 3 years Released into the environment from widespread use in commercial and 

industrial applications 


2



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 & HAA5 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)


Manganese

12/6/21 N/A

Manganese is a common element in rocks, soil, water, plants, and 
animals. Manganese occurs naturally in water after dissolving from 
rocks and soil. Contamination of drinking water may occur if manganese 
gets into surface or groundwater after dissolving from rocks and soil. 
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APPENDIX B 

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=&dirEntryID=2785
Superfund NPL https://www.epa.gov/superfund/search-superfund-sites-where-you-live#map

Rensselaerville Water District - Source Water Assessment
List of Available Information
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APPDENIX C 

Contaminant Inventory 



Using Table 5 of NYSWAPP:

Contaminant Water

Low Intensity 

Residential Pasture Other Grasses

Evergreen 

Forest Mixed Forest

Deciduous 

Forest

Woody 

Wetlands

Emergent 

Wetlands

 Barren 

(Bare Rock 

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 M(H) 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 M(H) H L(M) L L L L(M) L(M) L

Enteric Bacteria L M M(H) L(M) L L L L(M) L(M) L

Enteric Viruses L M M(H) 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 N

Using Table 8 of NYSWAPP: 

Contaminant Cover Type Rating % Watershed

Susceptibility 

Zone

DBP Pasture High 8.02% Zone 1

Protozoa

Low Intensity 

Residential High 4.79% Zone 1

Protozoa Pasture High 8.02% Zone 1

Enteric Bacteria Pasture High 8.02% Zone 1

Enteric Viruses Pasture High 8.02% Zone 1

Low

Medium

Medium

Medium

*Indicates Contaminant with known violation at Rensselaerville WTP

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

Contaminant Prevelance - Review of High (H) and Medium-High (M(H)) Rated items ONLY

Evaluation of Contaminant 

Prevelance Associated with 

Mappeded Land Cover

Medium
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APPENDIX D 

THM and HAA Data 





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

1



Dec. 6, 2021 105 147

Feb. 2, 2022 93.4 77.2

Mar. 17, 2022 69.6 50.2

May 5, 2022 122 44.9

Aug 4, 2022 35.7 42

Nov 17, 2022 28.6 48.8

Feb 2, 2023 50.6 72.3

May 1, 2023 66 74.8

Aug 2, 2023 104 83.4

Nov 2, 2023 93.6 80.3

RAA 78.6 77.7

MCL (ug/l) 80.0 60.0

2
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APPENDIX E 

Water System Design Report by 
Kaaterskill Associates (August 2021) 
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APPENDIX F 

Public Notice of DOH Violations 

















 

 

 

 

 

 

 

 

APPENDIX F 

DETAILED OPINION OF PROBABLE COST 

 

 

 

 

 

 

 

 

 

 

 

 



Item Quantity Unit Unit Price Total Price Notes

Mobilization/Demobilization, General Conditions, Site Preparation 1 LS 65,000.00$                 65,000.00$                 

Water Well Drilling 3 EA 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 20,000.00$                 20,000.00$                 

Submersible Well Pump 3 EA 11,000.00$                 33,000.00$                 3 hp, 20 GPM equivalent

Chlorination/Metering Building 1 EA 200,000.00$               200,000.00$               Assume pre-cast sodium hypo w/meter

Pressure Contact Tank 5 EA 2,000.00$                    10,000.00$                 5, 120 gallon contact tanks

Emergency Generator 1 EA 85,000.00$                 85,000.00$                 Diesel, 15 kW, 3 Phase. Includes cost of equipment (including ATS), installation and commissioning

Site Piping 275 LF 60.00$                         16,500.00$                 

Site Work 4000 SF 45.00$                         180,000.00$               

Purchase of Land 1 LS 35,349.00$                 35,349.00$                 2024 Tentative Full Market Value

8" HDPE tie into existing Distribution System 1110 LF 90.00$                         99,900.00$                 Albany County Road, County Generally Requires Directional Drill 

8" Gate Valve 2 EA 7,500.00$                    15,000.00$                 

8" Tee, Connect to Existing Main 1 EA 20,000.00$                 20,000.00$                 

Hydrant Assembly 3 EA 11,500.00$                 34,500.00$                 

Water Services 4 EA 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 75,760.00$                 75,760.00$                 40% of Water Main Installation Cost

Mobilization/Demobilization, General Conditions, Site Preparation 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 15,000.00$                 15,000.00$                 

Subtotal 1,033,609.00$           

Contingency (30%) 186,049.62$               

Construction Total 1,219,658.62$           

Hydrogeological Services 127,950.00$               

Well Design, Plans & Specifications, Construction and Post-Construction Phase Hydrogeo Services, Analytical 

Laboratory, Survey

Engineering, Legal, Construction Administration (20%) 243,931.72$               

Non-Construction Subtotal 371,881.72$               

Total 2024 Construction Costs 1,591,540.34$           

Non-Construction Costs

Rensselaerville Water District Improvements Project

Opinion of Probable Cost

Alternative 1 - Groundwater Source (Albany Hill Road)

Well Field Site - Albany Hill Road

Existing WTP Site - Rice Road

Distribution System - Albany Hill Road/County Route 361



Item Quantity Unit Unit Price Total Price Notes

Water Treatment Filter and Disinfection Building 800 SF 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 25,000.00$         25,000.00$         

Chemical Feed Dosing Pump 3 EA 1,500.00$           4,500.00$           

Chemical Feed Storage 3 EA 500.00$              1,500.00$           

Water Meter 1 EA 400.00$              400.00$              

Backup Generator 1 EA 85,000.00$         85,000.00$         Diesel, 15 kW, 3 Phase. Includes cost of equipment (including ATS), installation and commissioning

Site Work 4000 SF 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 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 15,000.00$         15,000.00$         

Mobilization/Demobilization, General Conditions, Site Preparation 1 LS 15,000.00$         15,000.00$         

Extension of Sanitary Sewer - 8" PVC SDR 26 600 LF 168.00$              100,800.00$      

4' Precast Concrete Sanitary Sewer Manhole 3 EA 6,800.00$           20,400.00$         

Sanitary Sewer Service Lateral - 4" PVS SDR 26 1 EA 1,500.00$           1,500.00$           

Subtotal 2,283,600.00$   

Contingency (30%) 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$   

Rensselaerville Water District Improvements Project

Opinion of Probable Cost

Alternative 2 - Surface Water Source (Ten Mile Creek)

Existing WTP Site - Rice Road

Sanitary Sewer Extension - Pond Hill Road to WTP



Item Quantity Units Unit Price Cost Notes

Extension of 6" DIP Raw Water Intake up to Lake Myosotis Dam 2375 LF 125.00$                 296,875.00$         

Raw Water Intake into Lake Myosotis 1 LS 500,000.00$         500,000.00$         

Mobilization/Demobilization, General Conditions, Site Preparation 1 LS 80,000.00$           80,000.00$           

Subtotal 876,875.00$         

Contingency (30%) 157,837.50$         

Construction Total 1,034,712.50$      

Engineering, Legal, Construction Administration (20%) 206,942.50$         

Total 2024 Construction Costs 1,241,655.00$      

Opinion of Probable Cost

Alternative 2A - Surface Water Source (Lake Myosotis)

Existing WTP Site - Rice Road



Item Quantity Unit Unit Price Total Price Notes

Mobilization/Demobilization, General Conditions, Site Preparation 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 15,000.00$                     15,000.00$                     

Mobilization/Demobilization, General Conditions, Site Preparation 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.

Installation - Private Well and Pump 79 EA 10,000.00$                     790,000.00$                   

Mobilization, drill/install cased 6-inch bedrock well (200' deep w/ 2hp submersible pump) w/ 4 hr yield test. 

Objective: yield of 5 gpm

Installation - Site Piping 79 EA 2,500.00$                        197,500.00$                   

Site Restoration 79 EA 1,500.00$                        118,500.00$                   

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 Preparation 1 LS 7,500.00$                        7,500.00$                        Includes County Road Traffic Control

Subtotal 1,390,800.00$                

Contingency (30%) 250,344.00$                   

Construction Total 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$                

464 Albany Hill Road

Rensselaerville Water District Improvements Project

Opinion of Probable Cost

Alternative 3 - Private Individual Wells

Existing WTP Site - Rice Road

Distribution System



Item Quantity Units Unit Price Cost Notes

New 60,000 Gallon Ground Storage Tank 1 LS 275,000.00$         275,000.00$         Welded Carbon Steel; 26'-Dia, 16'-H

Tank Mixer 1 LS 20,000.00$           20,000.00$           

Mobilization/Demobilization, General Conditions, Site Preparation 1 LS 50,000.00$           50,000.00$           

Environmental Controls 1 LS 5,000.00$             5,000.00$             

Earthwork Grading 100 CY 25.00$                   2,500.00$             

Fine Grade Tank Subbase 20 CY 18.00$                   360.00$                

Concrete Foundation and Slab 55 CY 400.00$                22,000.00$           Complete with forms and rebar

Tank Grade Base Leveling / Shim 550 SF 22.00$                   12,100.00$           

Site Work - Tank Spill Area 300 SF 45.00$                   13,500.00$           

Site Restoration 1 LS 7,500.00$             7,500.00$             

Subsurface Investigation 1 LS 15,000.00$           15,000.00$           2 Test borings (1-50' deep,1-25' deep)

Fencing 300 LF 55.00$                   16,500.00$           300 LF = current parcel perimeter

Demolition - Existing Buried Water Storage Tank at Rice Road 1 LS 12,000.00$           12,000.00$           50,000 Gal. Concrete Tank

Backup Generator 1 EA 15,000.00$           15,000.00$           Gasoline, 3 Phase, 11.5 kW

Subtotal 466,460.00$         

Contingency (30%) 83,962.80$           

Construction Total 550,422.80$         

Engineering, Legal, Construction Administration (20%) 110,084.56$         

Total 2024 Construction Costs 660,507.36$         

Existing WTP Site - Rice Road

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

Tank Mixer 1 LS 20,000.00$           20,000.00$           

Mobilization/Demobilization, General Conditions, Site Preparation 1 LS 50,000.00$           50,000.00$           

Environmental Controls 1 LS 5,000.00$             5,000.00$             

Earthwork Grading 100 CY 25.00$                   2,500.00$             

Excavation 430 CY 42.00$                   18,060.00$           Fill to be reused for demo of existing tank

Rock Excavation 200 CY 125.00$                25,000.00$           Rock depth dependent of Geotechnical Investigation

Fine Grade Tank Subbase 30 CY 18.00$                   540.00$                

Concrete Foundation and Slab 40 CY 400.00$                16,000.00$           Complete with forms and rebar

Formwork/Rebar 950 SD 185.00$                175,750.00$         

Concrete 55 CY 675.00$                37,125.00$           Pour and form removal

Lining - Treated Fluid Resilience w/ curing 1650 SF 55.00$                   90,750.00$           

Manway 1 EA 12,500.00$           12,500.00$           

Concrete Tank Cap 710 SF 55.00$                   39,050.00$           

Site Restoration 1 LS 850.00$                850.00$                

Subsurface Investigation 1 LS 11,000.00$           11,000.00$           2 Test borings (1-50' deep,1-25' deep)

Fencing 300 LF 55.00$                   16,500.00$           300 LF = current parcel perimeter

Demolition - Existing Buried Water Storage Tank at Rice Road 1 LS 12,000.00$           12,000.00$           Removal of top 30", Abandon remaining in place,  bury with excavated fill and compact

Backup Generator 1 EA 15,000.00$           15,000.00$           Gasoline Operated, 3 Phase, 11.5 kW

Subtotal 547,625.00$         

Contingency (30%) 98,572.50$           

Construction Total 646,197.50$         

Engineering, Legal, Construction Administration (20%) 129,239.50$         

Total 2024 Construction Costs 775,437.00$         

Rensselaerville Water District Improvements Project

Opinion of Probable Cost

Alternative 2 - Cast-in-place Concrete Buried Water Storage Tank 

Existing WTP Site - Rice Road



Item Quantity Units Unit Price Cost Notes

Integrated Variable Speed Constant Pressure System 1 EA 3,510.00$             3,510.00$             1AB31HME06, Pump and Pressure Tank combo

Piping 1 LS 500.00$                500.00$                

Pump Vault 1 EA 35,000.00$           35,000.00$           includes excavation & backfill

Demolition - Existing Pump Station 1 LS 5,000.00$             5,000.00$             

Mobilization/Demobilization, General Conditions, Site Preparation 1 LS 5,000.00$             5,000.00$             

Subtotal 49,010.00$           

Contingency (30%) 8,821.80$             

Construction Total 57,831.80$           

Engineering, Legal, Construction Administration (20%) 11,566.36$           

Total 2024 Construction Costs 69,398.16$           

Rensselaerville Water District Improvements Project

Opinion of Probable Cost

Pump Station - Methodist Hill Road

Pump Station - Methodist Hill Road
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Installations

Point Hope, AK

Wainwright, AK

Nuiqsut, AK

Point Lay, AK

Atqasuk, AK

Anchorage, AK

Kaktuvik, AK

Kernville, CA

Burbank, CA

Pall Aria™ AP Series
Packaged Water Treatment Systems

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.

• Suspended solids/turbidity

• Viruses

• Bacteria

• Cysts and oocysts

• Iron and manganese

• Arsenic

• Organics

The Microza1 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:

• Tough, hollow fiber membranes with long service life

• Operator-friendly controls

• Simple surface water treatment without coagulation

• Unique air scrub and flush operation

• High efficiency and low waste

• Excellent compatibility with chlorine and common treatment 
chemicals

• Minimal cost of operation

• Easy installation using modular skids

• Compact system footprint

• Full system NSF 61 listing

• ISO 9001 certified manufacturing

• 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.

1 Microza is a registered trademark of Asahi Kasei Corp., Ltd.
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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

Pall Aria AP Systems - Overview

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

• Lowers turbidity and removes microbial pathogens from ground water under 
the influence of surface water.

• Removes iron and manganese with oxidation.

• Removes arsenic with coagulation.

Surface Water

• Lowers turbidity and removes microbial pathogens from raw water drawn from
rivers, streams, lakes, and reservoirs.

• Removes organics with coagulation to improve disinfection by-products rule
compliance, taste, and odor.

Secondary Wastewater Effluent

• Removes suspended solids and reduces SDI prior to RO treatment for reuse.

• 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 2

Microfiltration (MF) Ultrafiltration (UF)
Giardia >6 log >6 log

Cryptosporidium >6 log >6 log

MS2 Coliphage or bacteriophage 0.5 – 2.5 log3 4.5 – 6 log3

Turbidity <0.1 ntu <0.1 ntu

2 Based on third party testing.
3 Virus removal varies depending on coagulation process upstream of system.
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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 Shipped4 Installed

of Modules (gpm [m3/hr])

AP-1 2 3-25 [0.7-5.7] 6.1 x 2.8 x 6.5 [1.9 x 0.9 x 2.0] 6 x 2.8 x 9.87

AP-2 8 10-50 [2.3-11.4] 8.1 x 2.8 x 6.5 [2.5 x 0.9 x 2.0] 8 x 4.1 x 9.97

AP-3 10 25-150 [5.7-34.1] 8.2 x 5.7 x 7.5 [2.5 x 1.7 x 2.3] 9.5 x 6.9 x 10.37

AP-3x 20 25-150 [5.7-34.1] 8.2 x 5.7 x 7.5 [2.5 x 1.7 x 2.3]5, 6 8.8 x 18.6 x 10.85

AP-4 36 50-350 [11.4-79.5] 10 x 6.8 x 7.7 [3 x 2.1 x 2.3]5, 6 10.8 x 20.8 x 10.85

AP-6 60 200-850 [45.4-193.2] 10 x 6 x 6.8 [3 x 1.8 x 2.1]5, 6, 8 19.1 x 17 x 10.85, 8

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

• Modem for remote access

• Auto dialer for alarms

• PC for operator interface
terminal and data acquisition

• Feed or filtrate turbidimeters

• Oxidant dosing systems

• Air compressor systems

• Enhanced Flux Maintenance
(EFM) systems to reduce 
system costs

• Disinfectant dosing systems

• Coagulant and clean-in-place
(CIP) chemical 

• Storage dosing systems

• Filtrate particle counter

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.

Pall Aria AP Systems - Specifications

3’
3’

3’

10’3’

CONTROL ROOM

AIR COMPRESSOR RECEIVER

31’ - 2”

EFM SKID

CIP/EFM CHEMICAL
TRANSFER SKID 3’

5’ - 8”

6’ - 9”
23’ - 2”

6’ - 8”

15’ - 2”

PALL ARIA AP-4 SKID WITH 18 MODULES

Typical treatment plant layout for 500,000 gallons per day



Installations

Basalt, UT

Lake Powell UT

Stoney Creek, VA

Ashford, WA

Meeteetse, WY

Point of Rocks, WY

Manati, Puerto Rico

Burleigh Falls, Canada

Bruce Mines, Canada

Panel Ray, Mexico

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.

• Painted carbon steel frame

• 316 SST pumps with TEFC motors and VFDs

• PVC and stainless steel piping

• Butterfly valves (manual and air operated)

• PE tanks with level control

• PLC controls and software

• Instrumentation (digital and 4-20 ma analog signal)

• NEMA-4 electrical enclosures

Operating Conditions

• Maximum inlet pressure: 3 bar (44 psi)

• Maximum operating temperature: 40˚C (104˚F)

• Minimum operating temperature: 1˚C (33˚F)

Utility Requirements

Electrical Connection

AP 1: 1 ph 230v 50 A

AP 2: 1 ph 230v 30 A or
3 ph 230v 25 A or
3 ph 460v 15 A

AP 3/3x: 3 ph 230v 40 A or
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)

6

Module cutaway showing hollow fibers
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Microza Hollow Fiber Microfiltration Module9

• Membrane material: PVDF

• Pore rating: 0.1 micron (µm)

• Fiber OD/ID: 1.3 mm/0.7 mm

• Active filter area: 538 ft2

• Module size: 6" diameter x 79" long

• Housing: ABS

• Gasket: EPDM

• 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
for potable water service.

ISO 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.

Pall R&D team members



Pall Aria AP Systems - Operations

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. 

8
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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 µm 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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25 Harbor Park Drive
Port Washington, NY 11050 
+1 516 801 9906 telephone
+1 888 428 5597 toll free US
water@pall.com

Visit us on the Web at www.pall.com/water

Pall Corporation has offices and plants throughout the world. For Pall representatives in your area,
please go to www.pall.com/contact.

Because of technological developments related to the products, systems, and/or services
described herein, the data and procedures are subject to change without notice. Please
consult your Pall representative or visit www.pall.com to verify that this information remains
valid. 

© Copyright 2004, 2006, 2011, Pall Corporation. Pall,  , and Pall Aria are trademarks of Pall Corporation.
® indicates a trademark registered in the USA. Filtration. Separation. Solution. and ENABLING A GREENER
FUTURE are service marks of Pall Corporation.

WP-300e Produced in the USA August 2011
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PRELIMINARY
NOT FOR CONSTRUCTION

DIMENSIONS PROVIDED WITHIN THIS DRAWING ARE FOR REFERENCE ONLY.
BECAUSE OF FITTING SIZE VARIATIONS, PRIOR TO MAKING FINAL WELDS,
PIPING SHALL BE DRY FIT UP TO FRAME TO ENSURE PROPER ALIGNMENT
OF PIPING, FLANGES, BOLT HOLES, ETC. AP     SKID LAYOUT - SCALE:

FRONT VIEWLEFT VIEW RIGHT VIEW

PLAN VIEW
(SOME PIPING & TANK BANDING REMOVED FOR CLARITY)

UNASSEMBELED
HEIGHT

2 1/16
ITEM DESCRIPTION SIZE

* THESE CONNECTIONS MUST BE FREE DRAINING - GRAVITY

A FEED
*B CIP / RF / AS MISC. DRAIN

D FILTRATE FORWARD 2" [50]
E CIP MAKE UP WATER / EFM WATER
F COMPRESSED AIR SUPPLY 1/2" [12]

*C MISC. DRAIN 2" [50]
2" [50]
2" [50]

2" [50]

CONNECTIONS A, B, C, D & E
FLANGE FACES ARE FLUSH
WITH THIS SIDE OF SKID

VFD PANEL

AP CONTROL
PANEL
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NOTES:

 1. DO NOT STORE THE MODULES OR THEIR SHIPPING CONTAINERS OUTSIDE OR IN AN AREA WHERE THERE
      WILL BE EXPOSURE TO DIRECT SUNLIGHT, EXCESSIVE HEAT, OR COLD. PALL CORPORATION REQUIRES
      MEMBRANES  BE STORED IN A CONTROLLED, SECURE ENVIRONMENT TO GUARANTEE MODULES ARE NOT
      DAMAGED DURING STORAGE.

  2. DO NOT DROP OR EXPOSE THE MODULES OR THEIR SHIPPING CONTAINERS TO SHOCK OR IMPACT. THERE
      MAY BE DAMAGE TO THE MEMBRANE EVEN IF NO VISIBLE DAMAGE TO THE MODULE CASE IS EVIDENT.

  3. THE MODULE RACK ASSEMBLY AND INTERCONNECT PIPING ASSEMBLY WILL BE SHIPPED LOOSE FOR 
       INSTALLATION IN THE FIELD.

  4. THIS DRAWING SHOWS (1) COMPLETE AP4 ASSEMBLY.

  5. THE DISKS ON ELASTOMER-SEATED BUTTERFLY VALVES MUST BE AT LEAST PARTIALLY OPEN WHEN
      TIGHTENING FLANGE BOLTS. FAILURE TO DO SO WILL CAUSE PREMATURE FAILURE, AND WILL VOID ALL
      WARRANTIES ON THE VALVE.

  6.  REFER TO INSTALLATION INSTRUCTIONS FOR PIPING ASSEMBLY.

  7.  THE CONTROL ENCLOSURE IS CONSTRUCTED OF CARBON STEEL, PAINTED BLUE AND RATED NEMA 4.
       THE USE OF ALL CONDUIT PENETRATION HUBS OF THE SAME ENVIRONMENTAL RATING AS THE ENCLOSURE
        IS REQUIRED. DO NOT PENETRATE THE TOP OF THE ENCLOSURE.

  8.  ALL FLANGES ARE BOLT CIRCLE/HOLE SIZE EQUIVALENT TO ANSI 150# RATED FLANGES.

  9. FIELD PIPING, CONNECTING TO PALL EQUIPMENT, MUST BE ADEQUATELY SUPPORTED TO PREVENT ANY
      NOZZLE LOADS ON THE EQUIPMENT. DO NOT USE SKID CONNECTIONS TO SUPPORT PIPING.

10. ANCHOR BOLTS FOR SECURING MODULE RACK TO HOUSEKEEPING PAD TO BE SIZED, SUPPLIED AND
      INSTALLED BY OTHERS.

11. AFTER LEVELING OF MODULE RACK, SHIM AND GROUT AS NECESSARY (BY OTHERS).

12. THE MODULE RACK FRAME IS SHIPPED UNASSEMBLED.

13. PIPE/EQUIPMENT IS LABELED FOR FIELD INSTALLATION, INSTRUMENTS ARE PACKAGED AND LABELED ON
       OUTSIDE OF BOX.

14. PIPE ASSEMBLIES/HARDWARE PACKAGED AND LABELED ACCORDING TO ITEM NUMBER. PACKAGES
       WITH MULTIPLE PARTS WILL HAVE QUANTITY INDICATED.

15. TAKE NOTE; MACHINE GROOVE ON INTERCONNECT PIPING TO BE UTILIZED FOR CONNECTION
       TO SKID AND MODULE RACK. PROTECTION OF THIS SEALING SURFACE IS REQUIRED DURING ASSEMBLY.

AP2 SKID 2040 4200 3078 8
SYSTEM WET (Ib)DRY (Ib) CRATED (Ib) # MODS


