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Table 1: Permeability Test Results  

Trial  
Number  

Permeability Test #1  
(Inches/hour)  

Permeability Test #2  
(Inches/hour)  

1 45.0 60.0 

2 22.5 60.0 

3 30.0 

 
Figure 2: Stone foundation , construction debris,  and burnt rubble from former building in 

Test Pit #2 . 
Picture take n on May 1, 2025. 

Stormwater Management Alternatives  
Despite the presence of construction debris on the site, which would need to be managed 
during construction, the permeability testing indicates that the installation of an SMP is a viable 
option at the proposed site. However, several other factors should be considered in addition to 
the infiltration rate when evaluating the feasibility of SMPs, including the area available for the 
system, the existing topography of the site, and the composition of the drainage area to be 
treated. The proposed site for the SMP has a usable area of approximately 3,000 square feet 
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and is constrained by Main Street to the north, the community center parking lot to the south, 
the drinking water spigot and curb stops to the east, and the parking lot entrance to the west. 
The Veterans Memorial and associated walkway, a flagpole, electrical box, and several small 
shrubs are also located within the area and would need to be relocated in order to use the area 
for stormwater treatment.  

Redirecting the parking lot runoff to the proposed SMP site would be challenging because the 
southern end of the parking lot is 1 to 3 feet lower than the ground surface of the proposed 
stormwater treatment area. Alternatively, a portion of the stormwater runoff that flows down 
Main Street could be redirected to the proposed SMP site by installing a stormwater collection 
system along the road, as proposed in the 2017 concept design plan (Attachment A). 

Two viable SMP options for the project site are infiltration basins and underground infiltration 
systems. Infiltration basins are excavated dry ponds that temporarily store stormwater runoff, 
allowing the water to infiltrate into the ground. The systems are vegetated to help maintain 
infiltration rates, remove nutrients, capture carbon, treat contaminants, and prevent soil erosion. 
Infiltration practices, such as infiltration basins, are a simple, cost-effective method for 
stormwater management that will reduce stormwater runoff volumes and remove stormwater 
pollutants. Infiltration basins require moderate levels of maintenance, including removal of trash, 
debris, garbage, and accumulated sediment as well as vegetation management to maintain 
stormwater infiltration rates.  

Underground infiltration systems are composed of buried pipes or proprietary vaults that 
temporarily store stormwater, allowing runoff to infiltrate into the surrounding native soils. While 
the infiltration basin is limited by the amount of open space available, the underground 
infiltration system could be extended below the community center parking lot and could 
therefore be designed to treat stormwater runoff from a larger drainage area. No parking spaces 
would be lost, and the Veterans Memorial could be reinstalled at its current location following 
construction. These systems are advantageous for space-limited urban environments but 
generally have high initial construction costs and higher maintenance requirements. Table 2 
provides a list of advantages and disadvantages for the two SMPs. 

Table 2: SMP Advantages and Disadvantages  

SMP Advantages Disadvantages 

Infiltration 
Basin 

- Simple to design/construct 
- Reduces runoff volumes 
- High pollutant removal rates 
- Lower construction cost 

 

- Size limited by available 
aboveground space 

- Need to relocate Veterans Memorial 
- Moderate maintenance 

requirements 

Underground 
Infiltration 
System 

- Reduces runoff volumes 
- High pollutant removal rates 
- Large runoff storage capacity 
- Size not limited by space constraints 

- Higher construction cost 
- Moderate maintenance 

requirements 
- Accommodates Veterans Memorial 
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Memorandum 

To: Peter DiSclafani, Supervisor – Town of Shandaken 

From: Ethan Ely, Water Resource Engineer –  SLR Engineering, Landscape Architecture, and Land 
Surveying, P.C. 

Date: September 6, 2022 

Subject: Pine Hill Stormwater Feasibility Study  
                             SLR #142.14615.00031 
 
The Town of Shandaken has retained SLR Engineering, Landscape Architecture, and Land Surveying, P.C. 
(SLR) to evaluate the feasibility of implementing stormwater treatment on the town-owned firehouse 
property in the hamlet of Pine Hill. The hamlet hopes to install a stormwater treatment system at the 
property as part of a larger stormwater retrofit project to address localized flooding caused by stormwater 
runoff along Main Street. As part of this feasibility study, SLR, in collaboration with Shandaken’s Public 
Works Department, excavated a test pit at the proposed site of the stormwater system and conducted an 
infiltration test. The results of the test and an evaluation of the proposed treatment site along with 
recommendations for various stormwater treatment options are described in this memorandum. 
 
Site Description 
 
The proposed stormwater treatment site is approximately 150 feet long by 20 feet wide and is located 
along the side of Main Street at the southeast corner of the Pine Hill firehouse property (see attached site 
map). The available area for the system is limited by the sidewalk along Main Street, a fire hydrant, and 
the sanitary sewer main that runs through the firehouse property parallel to Main Street. Under existing 
conditions, the site is grassed and slopes from northwest to southeast at a gradient of approximately 5 
percent. According to the Soil Survey Geographic Database (SSURGO) for Ulster County, the native soils 
underlying the project site consist of Valois very bouldery soils (soil symbol VAB), which are in hydrologic 
soil group B (i.e., soils that have a moderately low runoff potential and saturated hydraulic conductivity 
between 0.57 to 1.42 inches per hour). 
 
Infiltration Test 
 
An infiltration test was conducted in July 2022 to determine the infiltration rates of the native soils at the 
site. To perform the test, a trench was excavated within the area of the proposed stormwater system and 
a 30-inch-long, 4-inch-diameter section of polyvinyl chloride (PVC) pipe was installed according to the 
guidelines provided in Appendix D of the New York State Stormwater Management Design Manual 
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(NYSDEC, 2015). The observed soils within the trench consisted of a mixture of sand and gravel with some 
larger stones. The base of the casing was set at an elevation of approximately 1,451.5 feet (NAVD88), 
which was estimated to be 24 inches below the bottom of a hypothetical stormwater system, assuming 
that the system is approximately 36 inches deep. After a presoak period in which the casing was filled with 
water and allowed to drain for 24 hours, the infiltration testing was performed. 

According to New York State Department of Environmental Conservation guidelines, the infiltration rate 
should be calculated from the change in water level within the casing over a period of 1 hour, after the 
casing is initially filled with 24 inches of water (i.e., a volume of 1.31 gallons). However, due to the high 
infiltration rates of the native soils, the casing could not be filled during the tests. Alternatively, for each 
test, 3.5 to 4.0 gallons of water was added to the casing and the initial water level was measured. The 
infiltration rate was then calculated from the amount of time for the casing to drain entirely. The final 
infiltration rate of 28.3 inches per hour was determined based on the last of five consecutive 
measurements.  

Results and Recommendations 

The results of the infiltration testing indicate that the proposed site is favorable for the implementation 
of stormwater management practices (SMPs) that promote infiltration. NYSDEC stormwater management 
guidelines advise that native soils must have a minimum infiltration rate of 0.5 inches per hour to be 
suitable for infiltration. With a measured rate of over 28 inches per hour, the native soils significantly 
exceed this requirement. Based on these initial results, installation of an SMP is a viable option at the 
proposed site and could provide water quality treatment and runoff volume reduction through infiltration. 

There are several other factors to consider in addition to the infiltration rate when evaluating the 
feasibility of SMPs, including the area available for the system, the existing topography of the site, and 
the composition of the drainage area to be treated. The existing site has a total usable area of 
approximately 3,000 square feet and is constrained by the sanitary sewer main on one side and the 
roadway on the other. Due to space limitation, a stormwater system could only realistically treat the 
runoff from the firehouse property. Stormwater runoff flows along Main Street are significantly greater 
than what a system constructed within the available space could manage.  

The existing topography of the site is also a significant limitation because most SMPs are constructed with 
a flat base in order to allow for even ponding and filtration. Stormwater ponds and filtration systems 
would not be advantageous for the proposed site as the land slopes steeply toward the road and to the 
southeast along the road. Regrading the site to a flatter slope would reduce the usable treatment area 
significantly.   

Based on the site constraints, a dry swale is the most practical option for the firehouse property. Dry 
swales are turf-lined, open channel systems that allow for infiltration and provide natural treatment of 
stormwater runoff. With a maximum bottom width of 8 feet, the system would fit within the narrow area 
between the roadway and the sewer main. Dry swales are also one of the few SMP options that are sloped 
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and would therefore work well for the existing topography of the site. The primary limitation for a dry 
swale system would be the minimum channel length required to treat the water quality volume (WQv). 
With a length of 150 feet, a dry swale system would only be able to treat a portion of the runoff from the 
firehouse property. In order to effectively treat runoff across the entire property, the dry swale system 
could be installed in combination with a series of stormwater rain gardens along the perimeter of the 
firehouse building to collect and treat rooftop runoff. 

Infiltration trenches and subsurface systems were also evaluated for the project site. However, an 
infiltration trench would require a pretreatment system, such as a settling chamber, sized to contain 100 
percent of the WQv. Due to area constraints, the combined volume of an infiltration trench and 
pretreatment system would only be large enough to treat a small portion of the total runoff volume from 
the firehouse property. Subsurface systems, such as sand filters, would also be an unrealistic treatment 
option due to area constraints and cost. These systems are usually designed for highly impervious, urban 
areas where infiltration is not an option. A sand filter system would also be significantly more expensive 
to construct and would have more maintenance requirements than aboveground systems.  

Attachments:  Project Site Map 
            Dry Swale Diagram – New York State Stormwater Management Design Manual – Chapter 6 
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Chapter 6: Performance Criteria 
Section 6.5 Open Channel Systems 

Figure 6.20  Dry Swale (O-1) 
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