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Executive Summary 

The report focuses on enhancing the stormwater performance of New York City Department of 

Environmental Protection’s (NYCDEP) BMP #75, located on New York State Department of 

Transportation (NYSDOT) property between I-684 and Purchase Street. This project is part of the 

Westchester Joint Water Works (WJWW) Consent Decree to construct the Rye Lake Water Filtration 

Plant and improve water quality in the Kensico Reservoir watershed. 

WJWW has entered into a Consent Decree to construct the Rye Lake Water Filtration Plant to maintain 

the health and safety of its customers and comply with various regulatory requirements. As part of this 

decree, WJWW has agreed to conduct a Supplemental Environmental Project to enhance nearby 

stormwater management and improve water quality in the Kensico Reservoir watershed. 

The Kensico Reservoir is critically important for maintaining water quality for New York City and 

Westchester County. NYCDEP has been addressing nutrient-based non-point source pollution in their 

watershed for over 25 years through stormwater projects. Phosphorus runoff, in particular, poses 

significant concerns, contributing to the degradation of many of New York's waters. NYCDEP installed 

forty five stormwater best management practices (BMPs) in the late 1990s to reduce fecal coliform, 

turbidity and phosphorus in Kensico Reservoir. Regular inspections and maintenance are conducted to 

ensure these facilities operate effectively. 

Kensico BMP #75 

BMP #75 is a 0.5-acre extended detention basin that discharges into the Rye Lake section of the Kensico 

Reservoir. This preliminary design proposes potential modifications to BMP #75 aimed to increase its 

pollutant removal efficiency. Grab sample results indicate that runoff from BMP #75 does not have high 

levels of total phosphorus, total nitrogen, or total suspended solids, suggesting the pond is providing some 

level of treatment. 

The concrete comprising BMP #75’s weir retaining wall remains in satisfactory condition, with minor 

surface spalling and shrinkage cracking observed. Immediate repair is not required, but loose concrete 

should be removed and replaced with a concrete repair material. 

Preliminary Design 

The design goal is to improve phosphorus retention and reduce turbidity and bacteria by modifying the 

outlet structure. The existing permanent pool, defined by the 120-degree V-notch weir at +360.50, is 

optimally sized for enhanced phosphorus storm criteria. The proposed modifications would maintain the 

current elevation of the permanent pool and adjust the BMP’s weir plate to a smaller opening with a 

larger 1-ft wide top width, forming a compound v-notch weir with a 4-in by 3-in rectangular slit. This 

would provide extended detention time for additional pollutant removal. 
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1. Project Background and Goals 

WJWW has entered into a Consent Decree to construct the Rye Lake Water Filtration Plant to maintain 

the health and safety of WJWW customers and to comply with a United States Environmental Protection 

Agency (USEPA) Administrative Order, a New York State Supreme Court Order, and the USEPA and 

New York State Sanitary Code surface water filtration requirements. As part of this Consent Decree, 

WJWW has agreed to conduct a Supplemental Environmental Project to enhance nearby stormwater 

management and improve water quality in the Kensico Reservoir watershed.  

1.1 Non-Point Source Pollution in the NYCDEP Watershed 

The Kensico Reservoir, located in Westchester County, is the terminal reservoir for New York City's 

Catskill/Delaware water supply. Because this reservoir provides the last impoundment of 

Catskill/Delaware water prior to entering the City's distribution system, protection of this reservoir is 

critically important to maintaining water quality for the City and water consumers in Westchester County.  

For over 25 years, the NYCDEP has addressed nutrient-based non-point source pollution in their 

watershed through implementation of stormwater projects. Nutrients including nitrogen and phosphorus 

pose significant concerns in lakes and estuaries, contributing to the degradation of many of New York's 

waters. As a result, Kensico Reservoir is subject to a proposed guidance value of 15 µg/L of phosphorus. 

Phosphorus runoff has affected the quality of several natural lakes in New York, such as the Finger Lakes 

and Lake Champlain, which are prone to eutrophication due to phosphorus loading. In the New York City 

Reservoir system, phosphorus is a critical parameter. In 1999, NYCDEP established water quality 

guidance values for phosphorus in city drinking water reservoirs. A source-water phosphorus guidance 

value of 15 μg/l has been proposed for seven reservoirs (Kensico, Rondout, Ashokan, West Branch, New 

Croton, Croton Falls, and Cross River) to protect them from use-impairment due to eutrophication, while 

other reservoirs will follow the state-recommended guidance value of 20 μg/l. For these reasons, 

measures to improve phosphorus retention and treatment by BMPs surrounding Rye Lake are of interest  

(NYCDEP, 2019). 

1.2 Kensico Stormwater Management Practices 

In the late 1990s, NYCDEP installed 45 stormwater best management practices (BMPs) under its 

Filtration Avoidance Determination (FAD), effectively reducing fecal coliform and turbidity in Kensico 

Reservoir. To maintain its FAD, one of NYCDEP’s goals is to ensure the proper operation and 

maintenance of Kensico watershed stormwater management facilities through regular inspections. These 

inspections help identify repair needs to optimize pollutant removal efficiency. NYCDEP ensures that 

these facilities receive necessary maintenance, including the removal of accumulated sediment and debris.   
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1.3 Kensico BMP #75 

One of NYCDEP's Kensico stormwater practices, BMP #75, has been identified for potential 

modifications to increase its pollutant removal efficiency. BMP #75 is a 0.5-acre extended detention basin 

on NYCDEP property between I-684 and Purchase Street. It discharges into the Rye Lake section of the 

Kensico Reservoir (Figure 1). While this site has been regularly maintained by NYCDEP and is 

operating effectively, some potential modifications could be considered to further enhance the water 

quality protection benefits of this facility. WJWW’s Supplemental Environmental Project aims to 

evaluate and design recommendations to improve the detention performance of the existing stormwater 

management pond for better phosphorus removal 

 

Figure 1: Location of Existing Extended Detention Basin (BMP #75) 
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2. Existing Conditions 

A field visit to BMP #75 was conducted on October 24, 2024 to obtain site information, document the 

condition of the overflow structure, characterize invasive species, and identify any obvious structural 

concerns. During the field assessment and the concurrent knowledge exchange with DEP on site, the 

following information was collected: 

• 360-degree photos 

• Photographs (select photos in Appendix A) 

• Measurements of the concrete retaining wall and V-notch weir 

• Basis of Design Report from original design (1997) – See Appendix B 

The following items were also provided from DEP digitally: 

• Dam Inspection Report, May 13, 2022  

• BMP 75 Factsheet  

• Kensico Detention Basin Volumes  

• Design plan sheets S-14, C-59, C-60, and C-61, circa September 1997 – See Appendix C 

• Grab sample results from Site E11 – January 2018 to November 2024 

• Continuous flow results from Site E11 – January 2018 to November 2024 

 

2.1 Detention Basin Characteristics 

The original design for BMP #75 called for a principal spillway comprising a 25-foot-long rectangular 

weir retaining wall with a crest elevation of 361.50 ft. This crest elevation was the “extended detention 

elevation” in the design. A sketch of the existing weir wall is shown in Appendix D. The low-flow 

discharge in the original design was an 8-in ductile iron pipe (DIP) bored through the wall, which was 

intended to be controlled with a gate valve with a stem operator extension at invert 358.00 ft. This pipe in 

the original design is highlighted red in the spillway cross section, which was never installed (Figure 2). 

By interpolating the contours from the design plans and reviewing the stage-storage design of the 1997 

Basis of Design Report, a stage-storage curve (Figure 3) was developed to represent the existing 

conditions. 
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Figure 2. Spillway Profile from Sheet C-60 of Original Design.  

 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3. BMP #75 Stage-Storage Curve 
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During the October 24, 2024, field visit, the as-built condition showed that the pond was modified from 

this original design. Instead of an 8-in DIP pipe, a 120-degree steel plate V-notch weir was mounted to a 

cutout in the rectangular weir wall (Figure 4 and Appendix D). While no vertical datum-based survey 

shots were taken on the weir wall, the rectangular weir wall’s crest appeared to match the original design 

(361.50 ft). Other elevations, such as the V-notch invert and top of concrete weir rise, were calculated 

from field measurements from this basis.  

 

Figure 4: BMP #75 Installed Condition with V-Notch Weir 
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2.2 Water Quality 

DEP provided grab sample results from 195 analytes from January 2018 to November 2024, totaling 

1,723 data points at the discharge of BMP #75 into Kensico Reservoir, sample site E11 (Figure 5). Hazen 

selected analytes relevant to turbidity, eutrophication, and nutrient pollution to gauge the magnitude of the 

concentrations discharging from BMP #75. Plots of those are shown in Figure 6. The data indicates that 

runoff from this monitoring point does not have high levels of total phosphorus, total nitrogen, or total 

suspended solids, suggesting the pond is discharging relatively low concentrations of these pollutants. 

This signals that the BMP is providing some level of treatment. 

 

Figure 5: Kensico Reservoir Sample Sites 

 

Kensico Reservoir 
Sample Site E11 
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Figure 6. Grab Sample Results from Site E11  

Note: The benchmark line in orange in each plot is the national median stormwater runoff concentration from the federal government’s 1983 Nationwide Urban Runoff 

Program (NURP) found in Table 2.1 of the NYSDEC Stormwater Management Manual. The concentrations of these three pollutants downstream of BMP 75 are significantly 

lower than raw stormwater concentrations. 
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2.3 Vegetation / Landscape 

The perimeter of the BMP has limited invasive species, with only a few apparent including: 

• Multiflora rose (Rosa multiflora) 

• Small patches of Phragmites (Phragmites spp.) 

• Russian olive (Elaeagnus angustifolia) 

• Some mugwort (Artemisia vulgaris) along the roadway 

• Bittersweet (Celastrus scandens), greenbriar (Smilax rotundifolia), and poison ivy 

(Toxicodendron spp.) vines on some of the trees 

Field visit documentation shows large stands of Phragmites upstream of the BMP, between the airport 

and US-120. None of the vegetation observed above appeared to represent the dominant cover type and 

could be managed by limited invasive removal proposed. 

2.4 Weir Structural Condition 

Based on the observations during the field assessment, the concrete comprising the weir retaining wall 

remains satisfactory and in sound condition. The concrete surface was solid and no evidence of interior or 

exterior attack was observed. The concrete deterioration observed consisted primarily of surface spalling, 

minor shrinkage cracking, and spalling due to movement at expansion and construction joints. No 

evidence of reinforcement corrosion was observed in the accessible areas of the wall, including the 

spalled sections.  

The most extensive spalling was observed at vertical expansion and construction joints in the wall 

(Figure 7). At these locations, movement occurs due to temperature fluctuation and freeze-thaw cycles 

inducing this deterioration. Although immediate repair is not required, the loose concrete caused by the 

spalling should be removed and replaced with a concrete repair material. At the same time as this repair, 

the expansion joints should be cleaned, and new material should be installed to enable the joint to move 

as intended without binding and causing further spalling.  
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Figure 7: Spalling at Construction Joints 

At one of the joint locations, the spalling has exposed a rod that appears to be a dowel extending across 

the expansion joint (Figure 8). This rod was likely rigidly embedded on one side of the joint and allowed 

to move in plane on the opposite side. The spalling is caused by the binding of the joint, either from 

insufficient expansion joint thickness or improper dowel installation. Since a metal member is exposed, 

this area should be prepared with a concrete repair material to cover the metal and reduce the risk of 

corrosion and further deterioration. 
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Figure 8: Exposed Rod at Expansion Joint 

Minor cracking was observed at various locations with efflorescence present. These cracks should be 

sealed with a chemical injection grout to prevent moisture intrusion and potential corrosion. A potential 

cold joint was also observed with minor efflorescence. Though repair is not urgent, the joint should be 

sealed in the same manner as the cracks. 



Westchester Joint Water Works                      December 20, 2024 

Consent Decree 24 Civ. 4783 Supplemental Environmental Project:  

Extended Detention Basin Modifications Preliminary Design 

            |    Preliminary Design 3-1 

3. Preliminary Design 

3.1 Land Use 

An examination of any significant land use change since the 1997 design was performed to determine if 

the hydrologic calculations would be substantially altered. The USGS National Land Cover Database 

(NLCD) was analyzed from 2000 to 2019 to identify major land use changes within the watershed 

boundary delineated in 1997 (see Figure 9). The figure shows percent of the watershed as the NLCD land 

cover classifications in the legend. Since “forest” is the most analogous classification between this NLCD 

dataset and the curve number design land uses, the percent reduction of that land use in NLCD was 

assumed in the curve number land use table. Since 2019, area classified as forest has decreased by 22% 

(18,597 m2 to 145,228 m2). This same percent reduction was applied to the 1997 land use classification, 

which used Forest, Institutional, and Transportation cover types. As a result, since 1997, the forest area 

has decreased by 3.2 acres (out of the total 10-acre drainage area), reclassified as institutional and 

transportation land uses. Based on this analysis, the stormwater curve number (CN) did not appreciably 

change since 1997 (Figure 9 and Table 1). The CN is a numerical value used to estimate the amount of 

runoff  

Figure 9. Land use change, 2000 to 2019 for BMP #75 watershed  

Source: NLCD, ModelMyWatershed website 
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generated from a given rainfall event based on the land cover, soil type, and hydrologic condition of a 

specific area; essentially, it measures how much water will infiltrate into the ground versus how much 

will run off as surface water. The higher the CN, the more runoff will occur per unit of rainfall. 

Table 1. Land Use and Curve Number Change, 1997 vs. 2019 

Land Use HSG 

Curve 

Number 

(CN) 

Area, 1997 

(acres) 

Area, 2019 

(acres) 

Difference 

(acres) 

Forest B 55 4.8 3.76 -1.04 

Forest C 70 10 7.84 -2.16 

Institutional C 79 7.2 7.45 0.25 

Transportation B 70 26 26.91 0.91 

Transportation C 79 58 60.04 2.04 

Total 106 106 0 

Weighted CN 74.9 75.2  

3.2 Hydrologic Evaluation and Sizing 

The design goal of the hydrologic evaluation was to evaluate the characteristics of the pond based on the 

design plans and propose modifications to the outlet structure that improve phosphorus removal. For this 

project, the following two characteristics represent the design criteria for improving phosphorus retention: 

1. Permanent pool volume 

1. Center-of-mass detention time between the inflow and outflow hydrographs 

3.2.1 Permanent Pool Volume 

Per the NYSDEC Stormwater Management Manual, ponds and wetlands draining to reservoirs should 

“encourage the use of a large permanent pool to improve sediment and phosphorus removal” and 

“promote long detention times to encourage bacteria removal.”  (New York State Department of 

Environmental Conservation, 2022, p. 12). 

The permanent pool of water, defined by the maximum water surface elevation (WSE) at the lowest pond 

outlet structure, is typically associated with a specific storm size known as the Water Quality Volume 

(WQv). The original pond’s WQv
 correctly used the 1.5-inch design storm depth, which, based on the 

pond’s location in New York, conforms to Figure 4.1 in the Stormwater Management Design Manual 

(New York State Department of Environmental Conservation, 2022).  

More rigorous design criteria were sought for the proposed modifications to BMP #75. For watersheds 

requiring enhanced phosphorus removal, NYSDEC recommends sizing the Water Quality Volume (WQv) 

larger than the “typical” BMP. Enhanced phosphorus removal in ponds can be achieved by sizing it using 

the 1-year, 24-hour storm (2.82 inches) instead of the 1.5-inch storm. According to the NYSDEC manual, 
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extended detention wet ponds are required to have a minimum permanent pool volume that is equivalent 

to 50% of the WQv and a maximum extended detention volume equal to the remaining 50% of the WQv.   

 

Figure 10. Distribution of Permanent Pool Volume and Extended Detention Volume  

The runoff volume of the 1-year, 24-hour storm for the watershed is 7.47 acre-feet. Per the guidance 

summarized above, an “enhanced phosphorus removal” extended detention pond should have a 

permanent pool volume of 50% the 1-year runoff volume, or 3.73 acre-feet. The cumulative storage of the 

existing pond just before any outflow, at the invert of the V-notch weir, is 3.80 acre-feet, which meets this 

50% criteria. The second criterion is that the extended detention volume above the permanent pool should 

be 3.80 acre-feet. The validation of this criterion required the iteration of a new weir structure to 

determine the WSE of the 1-year storm above the lowest outlet (see the green layer of water shown in 

Figure 10). 

The analysis found that the existing permanent pool, defined by the 120-degree V-notch weir at 

+360.50, is optimally sized for enhanced phosphorus storm criteria. It was recommended to 

maintain the current elevation of the permanent pool.  

3.2.2 Extended Detention Weir Selection 

The second design criteria, detention time, is controlled by the extended detention weir selection. It was 

assumed that the overflow elevation should remain at +360.50 to maintain the required permanent pool 

volume. Lowering an outflow elevation via an orifice could increase the detention time but would not 

meet the permanent pool volume design criteria. To increase detention time, circular orifices were tested 

in HydroCAD for the 1-year storm (see WQv justification above) to find the optimal size.  

For this analysis, the center of mass method was used to calculate “detention time.” This method 

calculates the detention time by determining the difference between the center-of-mass of the inflow and 
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outflow hydrographs. The larger this value, the more the pond detains the inflow. After evaluating various 

orifice sizes, it was determined that a four-inch diameter orifice is optimal for maximizing the 

detention time of the existing pond ( 

Figure 11).  See Appendix E for HydroCAD output.   

 

 

 

 

 

 

 

 

 

Figure 11: Center of mass detention time for various orifice diameters (inches)1 

 

It was preferable to modify the existing weir plate to minimize impact on the attached concrete weir wall. 

The four-inch diameter opening was changed to a rectangular shape with the same area. To restrict 

outflow and increase detention time, this smaller opening was combined with a larger weir shape (1-ft 

wide top width) to create a compound v-notch weir with a 4-in by 3-in rectangular slit (Figure 12). 

Maintaining the existing weir top width of 3.75 feet with the addition of a 4-in by 3-in slit at the bottom 

was considered. However, modifying the top width from 3.75 feet to 1.00 foot could substantially 

increase the detention time. 

 

 
 

1 The zero-inch orifice represents the existing condition of the pond (i.e. the v-notch weir without an additional orifice). 
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Figure 12: Proposed Compound V-Notch Weir Plate  

 

Table 2: Top Width of Weir vs. Detention Time Improvement 

Top width 

(ft) 

Det. Time 

(min) 

Peak WSE 

(1-yr) 

With New Slit Weir, % 

Improvement on Detention Time 

3.752 302 361.89 28% 

3.00 315 361.90 34% 

2.75 319 361.91 36% 

2.50 323 361.91 37% 

2.25 328 361.91 39% 

2.00 333 361.92 42% 

1.75 339 361.92 44% 

1.50 345 361.92 47% 

1.25 352 361.93 49% 

1.00 359 361.93 53% 

 Figure 13 shows the inflow of the 1-year storm and the outflows of the existing and proposed ponds. At 

lower flows (zoomed-in view) the proposed design increases the pond’s drainage lag time for this storm 

compared to the existing pond. 

 
 

2 Existing V-notch weir top width 
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Figure 13. Inflow (green) vs. Outflow Hydrographs for Existing (Blue) and Proposed (Orange) 

Conditions 

To ensure the modifications wouldn't negatively impact the 100-year flow, the 100-year storm was 

modeled through the structure. The existing WSE for the 100-year storm is +363.67, and the proposed is 

+363.71, showing an acceptably minimal difference. Since a max WSE of +361.93 did not hinder the 

outlet structure's performance for larger, less frequent storms (up to the 100-year event), the proposed 

compound V-notch weir plate shown in Figure 12 offers the most effective detention among the tested 

ranges,  

3.3 Structural Design Considerations 

The existing weir plate remains in satisfactory condition. However, due to the proposed geometrical 

revisions required, the preferred approach for accommodating the revised geometry is to fabricate a new 

weir plate. The method for attaching the plate to the structure will be detailed in later design phases. If 

anchors were utilized for attachment and they remain in satisfactory condition, the new plate can be 

fabricated to align with the existing anchor spacing, allowing for the reuse of the current anchors. 

If the existing anchors cannot be reused or exhibit signs of deterioration, new adhesive anchors should be 

installed to secure the new weir plate. In this scenario, the existing anchors should be removed and burned 

back, and the resulting void should be filled with an epoxy resin binder. The new anchors' location should 

be adjusted to avoid the positions of the existing anchors. The means of attachment cannot be determined 

without verifying the current attachment methods. During the initial site assessment, access was 

insufficient to determine the current attachment approach. 

A trash rack or similar device will be detailed in later design phases to ensure the weir geometry remains 

consistent during different flow conditions and reduces operations and maintenance requirements for the 

pond’s outflow performance. 
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3.4 Planting  

BMP #75 is located 1,000 feet from the runways at Westchester County Airport. WJWW recently 

consulted with a Federal Aviation Administration (FAA) Qualified Airport Wildlife Biologist for the 

design of their nearby Rye Lake Water Filtration Plant. Based on this consultation, the following 

recommendations are pertinent to re-landscaping BMP #75 due to its proximity to the airport: 

1. No vegetation plantings other than what is required by US Army Corps of Engineers (typically 

cattail (Typha latifolia) and bulrush (Scirpoides holoschoenus). 

2. Absolutely no ornamentals or aesthetic plants that do not serve a biological purpose for water 

filtration. 

3. Limit any trees that will be planted. Evergreens are preferred over deciduous and fruiting trees. 

4. Limit grass. Any grass that must be planted should be red tall fescue (Festuca rubra) and 

should be maintained at 6-10 inches per FAA Advisory Circular 150-5300-13A. 

While these recommendations were not related directly to this project, it is expected that they represent 

analogous situations of plantings near Westchester County Airport, such as any modifications to BMP 

#75.  

The permanent pool and semi-frequently inundated water surface elevation (equivalent to a 1-year storm) 

were analyzed for the replanting of non-invasive species. This conforms to FAA guidance on similar 

projects to prevent the attraction of birds. Appendix F shows the two replanting zones that result: 

• Emergent Marsh (Elev. 360.00 – 361.00)3 

o Soft stemmed bulrush (Scirpus Validus) 

o Common three-square (Scirpus pungens) 

o Soft rush (Juncus effusus) 

o Hard stemmed bulrush (Scirpus acutus) 

 

• Shallow Marsh (Elev. 361.00 – 362.00) 

o Common three-square (Scirpus pungens) 

o Soft rush (Juncus effusus) 

o Greene’s rush (Juncus greenei) 

o Fox sedge (Carex vulpinoides) 

Based on the site visit, several woody plants were identified around the berm / slope of the embankment 

near the outlet structure. Per NYSDEC stormwater manual: Woody vegetation shall not be planted or 

allowed to grow within 15 ft of the toe of any berm or slope and 25 ft from the principal spillway 

structure. Therefore, the design includes a recommendation to remove these plantings to ensure the 

embankment’s long-term safety and stability. Specific plants to be removed will be determined after a 

detailed site survey. 

 
 

3 Elevation range spans the permanent pool, where maximum biological interaction is occurring for 
emergent vegetation during non-rain events. 
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4. Recommendation and Next Steps 

The preliminary design recommends maintaining the current elevation of BMP #75’s permanent pool 

because it is optimally sized for enhanced phosphorus and sediment removal. The design recommends 

increasing detention time in the BMP by modifying the outlet weir plate. The modified weir plate will 

have a smaller opening with a larger weir (1-ft wide top width) to create a compound v-notch weir with a 

4-in by 3-in rectangular slit (Figure 12). The increased detention time will encourage additional bacteria 

removal. The design includes a recommendation to remove woody plantings near the embankment to 

maintain its long-term safety and stability, limited invasives removal, and replanting of native, non-fowl 

attracting species along the water line to promote pollutant removal. 

As a next step, WJWW will share this preliminary design with NYCDEP for their review and 

consideration, since this infrastructure proposed for modification is a component of the Kensico 

Watershed management and NYCDEP’s FAD. 
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Appendix B: Original Basis of Design Report (1997) 
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Appendix D: As-Built Outlet Structure Diagram 
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Summary for Subcatchment 3S: 2024 Estimate

Runoff = 56.26 cfs @ 12.32 hrs,  Volume= 7.465 af,  Depth= 0.85"
     Routed to Pond 6P : Existing (2024)

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
NY-RyeLake 24-hr S1 1-yr  Rainfall=2.82"

Area (ac) CN Description

* 3.760 55 forest
* 7.840 70 forest
* 7.450 79 institutional
* 26.910 70 transportation
* 60.040 79 transportation

106.000 75 Weighted Average
106.000 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
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Summary for Subcatchment 12S: 2024 Estimate

Runoff = 56.26 cfs @ 12.32 hrs,  Volume= 7.465 af,  Depth= 0.85"
     Routed to Pond 11P : Weir Slit + Adjust Vnotch2024)

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
NY-RyeLake 24-hr S1 1-yr  Rainfall=2.82"

Area (ac) CN Description

* 3.760 55 forest
* 7.840 70 forest
* 7.450 79 institutional
* 26.910 70 transportation
* 60.040 79 transportation

106.000 75 Weighted Average
106.000 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

24.6 Direct Entry, 
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Runoff Volume=7.465 af
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CN=75
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Summary for Pond 6P: Existing (2024)

Inflow Area = 106.000 ac, 0.00% Impervious,  Inflow Depth = 0.85"    for  1-yr event
Inflow = 56.26 cfs @ 12.32 hrs,  Volume= 7.465 af
Outflow = 23.94 cfs @ 12.82 hrs,  Volume= 7.326 af,  Atten= 57%,  Lag= 30.4 min
Primary = 23.94 cfs @ 12.82 hrs,  Volume= 7.326 af

Routing by Stor-Ind method, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
Starting Elev= 360.50'   Storage= 3.793 af
Peak Elev= 361.87' @ 12.82 hrs   Storage= 6.022 af   (2.229 af above start)

Plug-Flow detention time= 728.3 min calculated for 3.531 af (47% of inflow)
Center-of-Mass det. time= 235.4 min ( 1,145.0 - 909.6 )

Volume Invert Avail.Storage Storage Description

#1 354.00' 14.620 af Custom Stage Data Listed below

Elevation Cum.Store
(feet) (acre-feet)

354.00 0.000
356.00 0.379
358.00 1.261
360.00 3.135
360.42 3.675
361.50 5.264
362.00 6.278
362.60 7.998
364.00 14.620

Device Routing     Invert Outlet Devices

#1 Primary 360.50' 123.9 deg x 1.00' rise Steel V-Notch   Cv= 2.48 (C= 3.10)   
#2 Primary 361.50' 25.0' long  x 0.5' breadth Concrete Rect Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00   
Coef. (English)  2.80  2.92  3.08  3.30  3.32   

Primary OutFlow  Max=23.78 cfs @ 12.82 hrs  HW=361.87'   (Free Discharge)
1=Steel V-Notch  (Orifice Controls 7.24 cfs @ 3.86 fps)
2=Concrete Rect Weir  (Weir Controls 16.54 cfs @ 1.77 fps)
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Pond 6P: Existing (2024)
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Summary for Pond 11P: Weir Slit + Adjust Vnotch2024)

Inflow Area = 106.000 ac, 0.00% Impervious,  Inflow Depth = 0.85"    for  1-yr event
Inflow = 56.26 cfs @ 12.32 hrs,  Volume= 7.465 af
Outflow = 22.90 cfs @ 12.85 hrs,  Volume= 7.283 af,  Atten= 59%,  Lag= 31.8 min
Primary = 22.90 cfs @ 12.85 hrs,  Volume= 7.283 af

Routing by Stor-Ind method, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
Starting Elev= 360.50'   Storage= 3.793 af
Peak Elev= 361.93' @ 12.85 hrs   Storage= 6.133 af   (2.340 af above start)

Plug-Flow detention time= 981.3 min calculated for 3.490 af (47% of inflow)
Center-of-Mass det. time= 359.2 min ( 1,268.8 - 909.6 )

Volume Invert Avail.Storage Storage Description

#1 354.00' 14.620 af Custom Stage Data Listed below

Elevation Cum.Store
(feet) (acre-feet)

354.00 0.000
356.00 0.379
358.00 1.261
360.00 3.135
360.42 3.675
361.50 5.264
362.00 6.278
362.60 7.998
364.00 14.620

Device Routing     Invert Outlet Devices

#1 Primary 361.50' 25.0' long  x 0.5' breadth Concrete Rect Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00   
Coef. (English)  2.80  2.92  3.08  3.30  3.32   

#2 Primary 360.50' New Slit Weir, Cv= 2.62 (C= 3.28)   
Head (feet)  0.00  0.33  1.00   
Width (feet)  0.25  0.25  1.00   

Primary OutFlow  Max=22.77 cfs @ 12.85 hrs  HW=361.93'   (Free Discharge)
1=Concrete Rect Weir  (Weir Controls 20.61 cfs @ 1.93 fps)
2=New Slit Weir  (Orifice Controls 2.16 cfs @ 4.30 fps)
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Pond 11P: Weir Slit + Adjust Vnotch2024)
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Summary for Subcatchment 3S: 2024 Estimate

Runoff = 395.28 cfs @ 12.29 hrs,  Volume= 53.148 af,  Depth= 6.02"
     Routed to Pond 6P : Existing (2024)

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
NY-RyeLake 24-hr S1 100-yr  Rainfall=9.07"

Area (ac) CN Description

* 3.760 55 forest
* 7.840 70 forest
* 7.450 79 institutional
* 26.910 70 transportation
* 60.040 79 transportation

106.000 75 Weighted Average
106.000 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

24.6 Direct Entry, 

Subcatchment 3S: 2024 Estimate

Runoff

Hydrograph

Time  (hours)
10095908580757065605550454035302520151050

F
lo

w
  

(c
fs

)

440

420

400

380

360

340

320

300

280

260

240

220

200

180

160

140

120

100

80

60

40

20

0

NY-RyeLake 24-hr S1 100-yr

Rainfall=9.07"

Runoff Area=106.000 ac

Runoff Volume=53.148 af

Runoff Depth=6.02"

Tc=24.6 min

CN=75

395.28 cfs



NY-RyeLake 24-hr S1 100-yr  Rainfall=9.07"BMP75_QAQC
  Printed  12/13/2024Prepared by Hazen & Sawyer

Page 9HydroCAD® 10.20-5b  s/n 07421  © 2023 HydroCAD Software Solutions LLC

Summary for Subcatchment 12S: 2024 Estimate

Runoff = 395.28 cfs @ 12.29 hrs,  Volume= 53.148 af,  Depth= 6.02"
     Routed to Pond 11P : Weir Slit + Adjust Vnotch2024)

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
NY-RyeLake 24-hr S1 100-yr  Rainfall=9.07"

Area (ac) CN Description

* 3.760 55 forest
* 7.840 70 forest
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* 26.910 70 transportation
* 60.040 79 transportation

106.000 75 Weighted Average
106.000 100.00% Pervious Area
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Summary for Pond 6P: Existing (2024)

Inflow Area = 106.000 ac, 0.00% Impervious,  Inflow Depth = 6.02"    for  100-yr event
Inflow = 395.28 cfs @ 12.29 hrs,  Volume= 53.148 af
Outflow = 278.34 cfs @ 12.53 hrs,  Volume= 53.006 af,  Atten= 30%,  Lag= 14.3 min
Primary = 278.34 cfs @ 12.53 hrs,  Volume= 53.006 af

Routing by Stor-Ind method, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
Starting Elev= 360.50'   Storage= 3.793 af
Peak Elev= 363.67' @ 12.53 hrs   Storage= 13.038 af   (9.246 af above start)

Plug-Flow detention time= 122.0 min calculated for 49.189 af (93% of inflow)
Center-of-Mass det. time= 62.0 min ( 903.5 - 841.6 )

Volume Invert Avail.Storage Storage Description

#1 354.00' 14.620 af Custom Stage Data Listed below

Elevation Cum.Store
(feet) (acre-feet)

354.00 0.000
356.00 0.379
358.00 1.261
360.00 3.135
360.42 3.675
361.50 5.264
362.00 6.278
362.60 7.998
364.00 14.620

Device Routing     Invert Outlet Devices

#1 Primary 360.50' 123.9 deg x 1.00' rise Steel V-Notch   Cv= 2.48 (C= 3.10)   
#2 Primary 361.50' 25.0' long  x 0.5' breadth Concrete Rect Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00   
Coef. (English)  2.80  2.92  3.08  3.30  3.32   

Primary OutFlow  Max=277.84 cfs @ 12.53 hrs  HW=363.66'   (Free Discharge)
1=Steel V-Notch  (Orifice Controls 13.77 cfs @ 7.34 fps)
2=Concrete Rect Weir  (Weir Controls 264.07 cfs @ 4.88 fps)



NY-RyeLake 24-hr S1 100-yr  Rainfall=9.07"BMP75_QAQC
  Printed  12/13/2024Prepared by Hazen & Sawyer

Page 11HydroCAD® 10.20-5b  s/n 07421  © 2023 HydroCAD Software Solutions LLC

Pond 6P: Existing (2024)
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Summary for Pond 11P: Weir Slit + Adjust Vnotch2024)

Inflow Area = 106.000 ac, 0.00% Impervious,  Inflow Depth = 6.02"    for  100-yr event
Inflow = 395.28 cfs @ 12.29 hrs,  Volume= 53.148 af
Outflow = 277.53 cfs @ 12.53 hrs,  Volume= 52.962 af,  Atten= 30%,  Lag= 14.4 min
Primary = 277.53 cfs @ 12.53 hrs,  Volume= 52.962 af

Routing by Stor-Ind method, Time Span= 0.00-100.00 hrs, dt= 0.05 hrs
Starting Elev= 360.50'   Storage= 3.793 af
Peak Elev= 363.71' @ 12.53 hrs   Storage= 13.270 af   (9.478 af above start)

Plug-Flow detention time= 140.6 min calculated for 49.169 af (93% of inflow)
Center-of-Mass det. time= 77.6 min ( 919.1 - 841.6 )

Volume Invert Avail.Storage Storage Description

#1 354.00' 14.620 af Custom Stage Data Listed below

Elevation Cum.Store
(feet) (acre-feet)

354.00 0.000
356.00 0.379
358.00 1.261
360.00 3.135
360.42 3.675
361.50 5.264
362.00 6.278
362.60 7.998
364.00 14.620

Device Routing     Invert Outlet Devices

#1 Primary 361.50' 25.0' long  x 0.5' breadth Concrete Rect Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00   
Coef. (English)  2.80  2.92  3.08  3.30  3.32   

#2 Primary 360.50' New Slit Weir, Cv= 2.62 (C= 3.28)   
Head (feet)  0.00  0.33  1.00   
Width (feet)  0.25  0.25  1.00   

Primary OutFlow  Max=277.07 cfs @ 12.53 hrs  HW=363.71'   (Free Discharge)
1=Concrete Rect Weir  (Weir Controls 273.13 cfs @ 4.94 fps)
2=New Slit Weir  (Orifice Controls 3.95 cfs @ 7.87 fps)
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Pond 11P: Weir Slit + Adjust Vnotch2024)
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Consent Decree 24 Civ. 4783 Supplemental Environmental Project:  

Extended Detention Basin Modifications Preliminary Design 

            |   Appendix F: Proposed Planting Plan F-1 

 

 

 
Appendix F: Proposed Planting Plan 



Hazen conducted a site visit of BMP #75 in October 24. The permanent pool and semi-frequently inundated 
water surface elevation (equivalent to a 1-year storm) were analyzed for the replanting of non-invasive 
species to improve ecological diversity and promote better nutrient and sediment removal by the pond. Two 
replanting zones are proposed  to achieve this.
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Proposed Landscaping

Asphalt Shoulder

Forebay

Concrete Weir Wall
Control Sturcture

Top EL. 363.00

Forebay

Micro-Pool

Asphalt Shoulder

684 N/B

684 N/B

Route 120

30
1" = 30'-0'

15 0 30'

Permanent Pool Water Surface EL. 360.50

100 Yr. EL.

High Water Line for 1-Year Storm (~362.00)

High Water Line for 1.5-inch Storm (~361.53)

Emergent/Shallow Marsh Boundary EL. 361

Emergent Marsh, 13,900 sf

Shallow Marsh, 45,235 sf

LEGEND

Scirpus validus

Scirpus pungens

Juncus effusus

Scirpus acutus

Soft stemmed bulrush

Common three-square

Soft rush

Hard stemmed bulrush

Emergent Marsh 
360.0-361.0
4,050 2" plugs 
@ 2.0' o.c. spacing

Shallow Marsh 
361.0-362.0
13,120 2" plugs
@ 2.0' o.c. spacing

Scirpus pungens

Juncus effusus

Juncus greenei

Carex vulpinoides

Common three-square

Soft rush

Greene’s rush

Fox sedge

Common Name Latin Name


