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1. INTRODUCTION & PURPOSE

The East of Hudson Coalition (EOHC) consists of 19 municipal entities located within the East of Hudson
Watershed, who are required to reduce the levels of phosphorus that discharge into the East of Hudson
Watershed via stormwater runoff, in order to comply with their NYSDEC MS4 General Permit requirements.
These permitting requirements have been developed to protect the water quality of the East of Hudson
Watershed, which supplies drinking water to New York City, and parts of Westchester and Putnam Counties.

The EOHC consists of the following 19 municipal entities: Bedford, Brewster, Carmel, Cortlandt, Kent,
Lewisboro, Mount Kisco, New Castle, North Castle, North Salem, Patterson, Pound Ridge, Putnam County,
Putnam Valley Somers, Southeast, Town of Pawling, Village of Pawling, and Yorktown. Phosphorus
reduction is achieved via the construction of NYSDEC approved Stormwater Retrofit Practices (SRPs) that
collect and treat stormwater runoff.

The initial MS4 General Permit required the EOHC municipal entities to collectively reduce phosphorus by
459.5 kglyear, over a 5-year implementation period (i.e. Years 1-5). Stormwater retrofit plans for Years 1-5
of the program were completed, and consisted of identifying potential stormwater retrofit projects to achieve
a phosphorus reduction of 459.5 kg/year. The results of the Years 1-5 stormwater retrofit plans continue to
be implemented and administered by the East of Hudson Watershed Corporation (EOHWC).

Woodard & Curran, in conjunction with its partners Paggi Engineering and Rennia Engineering, was
contracted by the EOHC to develop a new stormwater retrofit plan. This plan consists of identifying
stormwater retrofit projects within the Filtration Avoidance Determination (FAD) basins, including those
basins that are hydrologically connected to the FAD basins, over a new 5-year implementation period;
Years 6-10.

The Stormwater Retrofit Plan (Years 6-10), located in Appendix A, identifies 86 projects with the potential to
achieve a phosphorus reduction of 391 kg/year, and includes estimated design/construction costs.
Corresponding project plans titled “Stormwater Retrofit Concept Plans” and calculations for each individual
project are located in Appendix B. All calculations and removal efficiencies have been performed in
accordance with the latest NYSDEC approved design parameters and calculations, which are also
captured in the latest version of the EOHWC Design Manual.

The remaining sections of the report narrative discuss the process implemented to develop the Stormwater
Retrofit Plan (Years 6-10), and conclusions/recommendations to assist in the implementation of the
proposed conceptual stormwater retrofit projects during Years 6 - 10 of the NYSDEC MS4 program.

East of Hudson Coalition 1 Woodard & Curran
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2. PLAN DEVELOPMENT & PROCESS

The goal of the EOHC and the Woodard & Curran team was to generate a successful Stormwater Retrofit
Plan for Years 6-10 that took into account the experience gained and lessons learned from the development,
administration, and implementation of the stormwater retrofit plans in Years 1-5 of the program.

Based on feedback from the EOHC and municipal staff, as well as our team’s experience involved in the
feasibility, design, permitting, and construction oversight of numerous Years 1-5 stormwater retrofit projects,
our goal was to develop a plan and identify stormwater retrofit projects using the following criteria:

e Identify sites that contain a high density of impervious surfaces in order to focus on high phosphorus
loading opportunities; focus on sites with a minimum of 3.5 acres of impervious surfaces; avoid large
watershed areas that are exclusively wooded or developed open space.

e Consider sites and practices that rely on natural runoff pathways (sheet, open channel flow) or
existing pipe networks to collect and convey runoff to proposed SRPs. Based on our experience,
projects that require the design and construction of runoff collection and conveyance infrastructure
significantly increases the overall SRP cost.

e Ensure accessibility to the project site and the SRP; confirm that any new SRP would not interfere
with existing site operations.

o Consider sites that contain eroded channels or outfall locations with ongoing erosion or the potential
for erosion (on both public and private property).

e Identify any recently designed/constructed stormwater improvement projects that may qualify for
eligible phosphorus reduction credits as part of the EOHC MS4 program.

e Consider public/private partnerships with commercial landowners with large areas of existing
impervious surfaces (i.e. corporate parks, large corporations, & retail centers) that are in good
standing with the Town/Village.

e Focus on the more cost effective SRPs constructed in Years 1-5 such as water quality ponds,
surface sand filters, and channel stabilization projects. Calculate any potential channel
stabilization phosphorus credits using the NYSDEC approved revised channel stabilization
calculation methodology.

e Consider the logistics and magnitude of SRP operations and maintenance with the understanding
that long-term cost is a major concern for the municipalities.

e Use the above criteria to generate a list of projects to maximize the phosphorus reduction goal.

East of Hudson Coalition 2 Woodard & Curran
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The Woodard & Curran team took into consideration the above-mentioned criteria, and developed the
Stormwater Retrofit Plan (Years 6-10) by implementing the following process to identify applicable project
sites and SRPs:

We obtained and reviewed historical records related to Years 1 - 5, to ensure we did not duplicate
efforts, and to determine if there remained any potential feasible projects.

The latest version of the NYCDEP GIS database was obtained and customized to include additional
data layers related to environmental features such as wetlands and floodplains, and we added other
features to more efficiently identify and measure impervious areas.

Standardized calculation worksheets were developed based upon NYSDEC feedback regarding
calculation methodology and input parameter updates. Such updates included the confirmation that
the actual calculated Rv is to be used in the water quality volume calculations (i.e. a minimum Rv of
0.2 is not applicable), and the EMC value for open developed space has been reduced by 50%.

Upon updating and customizing the GIS database, we completed a desktop analysis to identify
applicable project sites that met the SRP qualification criteria noted on the previous page. We
created maps of all potential project sites for future discussions with the 19 EOHC municipal entities.

A standard agenda was developed prior to meeting with each municipal entity that included the SRP
selection criteria. The agenda and potential project sites maps were sent to each municipal entity,
and a meeting was scheduled and conducted with municipal staff. The agenda and initially identified
project sites were discussed, and revised project lists were developed based upon municipal staff
input. We also met separately with large private commercial property owners such as IBM in Somers,
as noted on the Stormwater Retrofit Concept Plans located in Appendix B. We discussed the
likelihood of gaining future approvals from private homeowners for proposed channel stabilization
projects that were located entirely or partially within private lots. We only included those in which the
Towns were confident that private homeowners would not oppose the project.

The Woodard & Curran team conducted site visits to further assess the proposed SRP feasibility. A
revised SRP list was developed including proposed phosphorus reduction values and
design/construction cost estimates, and distributed to each municipal entity for a last round of input.

Once the SRP list was finalized, all Stormwater Retrofit Concept Plans were developed and the
Stormwater Retrofit Plan (Years 6-10) was finalized. Multiple SRPs are proposed for certain project
sites to allow for flexibility with the regulatory approval process, in the event that future subsurface
site investigations result in the determination that the primary SRP is infeasible.

During this overall process, we submitted a request to the NYSDEC to expand the currently approved
SRP list to include the StormBasin with FABPHOS catch basin filter proprietary product,
manufactured by FABCO. This SRP is a product that can be inserted into existing catch basins to
treat phosphorus. Refer to Appendix C for a complete version of the submittal including product
details and specifications, and a copy of the subsequent NYSDEC approval. This approved product
provides the EOHC with an additional SRP option for sites where traditional practices identified in
the Stormwater Retrofit Plan (Years 6-10) are not feasible.

East of Hudson Coalition 3 Woodard & Curran
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3. CONCLUSION & RECOMMENDATIONS

Based upon the due diligence described in the previous report sections, the Stormwater Retrofit Plan (Years
6-10) located in Appendix A achieves the following objectives:

The lessons learned and valuable experience gained from Years 1 through 5 of the program have
been factored into the preparation of the plan, maximizing the likelihood of implementing feasible
and cost effective SRPs.

The proposed SRP’s are highly focused to obtain the best phosphorus removal and the best cost.

In conclusion, we offer the following recommendations to further improve the implementation of the
Stormwater Retrofit Plan (Years 6-10):

Consider first implementing the design and construction of all channel stabilization projects as they
have the greatest variability in the final potential phosphorus reduction values, due to the involved
nature of the calculation methodology. The selection and implementation of the remaining SRPs
included in the Stormwater Retrofit Plan (Years 6-10) can be re-evaluated once the phosphorus
figures for the channel stabilization projects have been finalized.

Next, consider implementing those practices that fit within the footprint of municipally owned or
controlled properties and which do not require advanced permitting with state and federal agencies.

Then work with the identified private landowners to continue the implementation of public/private
partnership projects that have the potential for large phosphorus reductions.

We recommend that the EOHC work closely with the EOHWC to ensure communications are
maintained between the municipal entities and any private property owners during the Years 6 - 10
implementation process on a continuous basis to keep key or new points of contact up to date.

Lastly, in order to streamline the overall implementation process and minimize change orders during
the engineering design phase, we first recommend completing the “Initial Evaluation” (as referenced
in the latest version of the EOHWC Design Manual) prior to engaging in contracts for 100%
design/bid documents. Completing the Initial Evaluation (this process includes subsurface field
investigations including deep holes and percolation testing) up front will result in the determination
of the feasibility of all SRPs. By determining the feasibility of all SRPs prior to engaging in the final
design process, EOHC can minimize the potential for change orders during the design process and
investing too much time and resources in projects that may ultimately fail.

East of Hudson Coalition 4 Woodard & Curran
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APPENDIX A: STORMWATER RETROFIT PLAN (YEARS 6 - 10)
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August 12, 2016

Revised: September 2, 2016 (remove all non-FAD Basin projects)
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General Notes:

This project list represents the Phase 1 level of vetting as included in our proposal. It was developed based on GIS desktop reviews of the NYCDEP, EOHWC, and W&C databases
and customized layers, meetings with Town representatives and initial discussions with property owners, and site visits to confirm SRP compatibility with the property constraints
and operations.

This list has been developed with the review and input of the host municipalities.

The cost data reflected in this table is based on a compilation and analysis of EOHWC records to date for projects in Years 1-5, in which accurate cost data exists for design and
constructions costs (a function of construction bids or EOPCCs based on 100% design documents in the absence of construction bids). The cost data included in the table accounts
for a 15% contingency due to the preliminary and conceptual nature of the SRP identification process and design/calculations, as well as having less opportunity for projects on
public lands. The costs also reflect 5 years of inflation at 3% per year.

The column titled “Estimated Project Cost (Design + Construction)” is a function of the weighted average cost per Kg per SRP (design and construction) as calculated in Table 2
listed at the bottom of this document, based on EOHWC records. The table also includes the lowest and highest design and construction costs per SRP encountered in Year 1-5, to
provide a comprehensive view of potential expected costs in Years 6-10.

Channel stabilization projects presented in this table do not account for any potential additional phosphorus removal credits associated with proposed design/construction of
upgradient SRP’s, unless noted otherwise on the conceptual project plan. The removal credits presented in the table have been calculated under the latest NYSDEC approved
BANCS method equations, and assume a soil loss depth of 0.065.

The SRPs presented in this table are the primary proposed SRPs for each project, intended to maximize phosphorus removal and cost efficiency. Consistent with the approach
included in our initial project approach, Conceptual Project Plans may include secondary and tertiary proposed SRP options. These secondary/tertiary options (as applicable) will
only be included in the Conceptual Project Plans, and are intended to provide flexibility during the regulatory review phase in the event that the primary SRP is deemed infeasible.

Ownership Site Address Municipality Reservoir

Proposed Retrofit

Project Name

East of Hudson Coalition Years 6 - 10 Project List

FAD Basin?
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Summary of Proposed Year 6-10 Phosphorus Reduction

*FAD Basin Total
(not including upstream
hydrologically connected basins)
(kg/yr) / # of projects / total
estimated project cost

*74.14 / 20 / $7,023,627

FAD Basin Total
(including upstream
hydrologically connected basins)
(ka/yr) / # of projects /
total estimated project cost

391.35 / 86 / $36,646,028

*Only includes values for the following drainage basins: Cross River, Croton Falls, Boyd Corners
and West Branch.

Estimated
Phosphorus
Reduction

(kalyr)

Estimated Project
Cost (Design +
Construction)

Historical Project Cost
Range (Design +
Construction)

Classified
Stream?

VB-1, Putnam Terrace Public 19 Putnam Terrace Putnam Brewster Surface Sand Filter Diverting Yes - 0.78 $52,380 $31,586 - $113,133
VB-2, Rail A Rail A

+ Railroad \,Ie Public 390 Railroad Ave Putnam Brewster Surface Sand Filter Diverting Yes - 2.08 $139,680 $84,229 - $301,689
(Commuter Parking Lot) (Park Street)
VB-3, Southeast Museum/Brewster
Library Public 67/79 Main Street Putnam Brewster Surface Sand Filter Diverting Yes - 1.05 $70,511 $42,520 - $152,295
(Rear Parking Lot)
Carmel-1A, Arborview Rd - A Public Arborview Rd Putnam Carmel Wet Extended Detention Pond 3 Croton Falls Yes - 7.28 $891,969 $305,849 - $2,097,931
Carmel-1B, Arborview Rd - B Public Arborview Rd Putnam Carmel Wet Extended Detention Pond > Croton Falls Yes - 4.24 $519,499 $178,132 - $1,221,872




Estimated

Estimated Project

Historical Project Cost

Project Name Ownership Site Address Municipality Proposed Retrofit Reservoir FAD Basin? Cslises;:]id Plgg;s:t?gl:]s Cost (Design + Range (Design +
: T Construction) Construction)
6 Carmel-2, Eleanor Drive - A Public 14 Eleanor Dr Putnam Carmel Channel Stabilization Croton Falls Yes - 4.22 $184,108 $42,585 - $289,851
7 Carmel-4A, Putnam Hospital Center - A Private 670 Stoneleigh Ave Putnam Carmel Wet Extended Detention Pond 3 Croton Falls Yes - 4.14 $507,246 $173,931 - $1,193,054
8 Carmel-4B, Putnam Hospital Center - B Private 670 Stoneleigh Ave Putnam Carmel Wet Extended Detention Pond 3 Croton Falls Yes No 6.21 $760,870 $260,896 - $1,789,582
9 Carmel-5A, Putnam Plaza - A Private 1906 US-6 Putnam Carmel Proprietary Filtering Practices Croton Falls Yes No 0.93 $67,244 $48,037 - $228,073
10 Carmel-5B, Putnam Plaza - B Private 1906 US-6 Putnam Carmel Proprietary Filtering Practices Croton Falls Yes - 0.41 $29,645 $21,178 - $100,548
11 Carmel-5C, Putnam Plaza - C Private 1906 US-6 Putnam Carmel Proprietary Filtering Practices Croton Falls Yes - 1.32 $95,443 $68,182 - $323,717
12 Carmel-5D, Putnam Plaza - D Private 1906 US-6 Putnam Carmel Proprietary Filtering Practices Croton Falls Yes - 1.01 $73,028 $52,170 - $247,692
13 Carmel-7, Tanya Lane Public Tanya Lane Putnam Carmel Wet Extended Detention Pond Croton Falls Yes No 5.41 $662,851 $227,286 - $1,559,040
14 Carmel-9A, Willow Road East Private Willow Rd Putnam Carmel Channel Stabilization Lake Gleneida Yes - 8.00 $349,019 $80,730 - $549,480
15 Carmel-9B, Willow Road West Private Willow Rd Putnam Carmel Channel Stabilization Lake Gleneida Yes - 5.88 $256,529 $59,336 - $403,868
16 Kent-1, Kent Highway Garage Public 62 Ludington Rd Putnam Kent Proprietary Filtering Practices Middle Branch Yes - 1.82 $122,220 $73,700 - $263,978
17 Kent-2, Montrose Drive Outfall Public :\:/'tmtmse Dr & Greenridge o, 1am Kent Multiple Pond System Middle Branch Yes ; 20.50 $2,511,727 $861,252 - $5,907,637
18 Kent-3, Chuang Yen Monastery Private 2020 Rt 301 Putnam Kent Surface Sand Filter Boyd Corners Yes - 3.05 $204,819 $123,509 - $442,380
19 Kent-4, Lakeview Restaurant Private 47 Route 311 Putnam Kent Proprietary Filtering Practices Middle Branch Yes - 0.54 $39,045 $27,893 - $132,430
20 Kent-5A, Lake Carmel - A Public t:t::g:: [D): E & Putnam Kent Wet Extended Detention Pond Middle Branch Yes - 10.18 $1,247,287 $427,685 - $2,933,646
21 Kent-5B, Lake Carmel - B Public IF_{adkeshore DrE & Harriman Putnam Kent Proprietary Filtering Practices Middle Branch Yes - 0.86 $62,182 $44,422 - $210,906
22 Kent-5C, Lake Carmel - C Public Lakeshore Dr E & Harriman Kent Proprietary Filtering Practices Middle Branch Yes ; 245 $177,147 $126,550 - $600,838

Rd




Project Name

Ownership

Site Address

Municipality

Estimated
Phosphorus
Reduction

(kglyr)

Estimated Project
Cost (Design +
Construction)

Historical Project Cost
Range (Design +
Construction)

Classified

in?
FAD Basin* Stream?

Proposed Retrofit Reservoir

23 Kent-5D, Lake Carmel - D Public Lakeshore Dr E & Caryl Rd  Putnam Kent Proprietary Filtering Practices Middle Branch Yes - 1.09 $78,812 $56,302 - $267,311
24 Kent-5E, Lake Carmel - E Public Lakeshore Dr E & Putnam Kent Proprietary Filtering Practices Middle Branch Yes ; 2.50 $180,762 $129,133 - $613,100
Hawthorne Rd

25 Kent-5F, Lake Carmel - F Public tzléij':gj g; E& Putnam Kent Wet Extended Detention Pond Middle Branch Yes - 1.75 $214,416 $73,521 - $504,310
26 Kent-5G, Lake Carmel - G Public ;Zkesmre DrE & Stanwich i am Kent Wet Extended Detention Pond Middle Branch Yes - 2.00 $245,047 $84,025 - $576,355
27 Kent-5H, Lake Carmel - H Public ;Zkesmre DrE & Huguenot i nam Kent Wet Extended Detention Pond Middle Branch Yes - 231 $283,029 $97,048 - $665,690
28 Kent-5l,Lake Carmel - | Public ;Zkesmre DrE & Yorktown i om Kent Wet Extended Detention Pond Middle Branch Yes - 2.23 $273,227 $93,687 - $642,636
29 Kent-5J, Lake Carmel - J Public é?:g;:zrsi ';:E & Putnam Kent Wet Extended Detention Pond Middle Branch Yes - 4.26 $521,949 $178,972 - $1,227,636
30 Kent-5K, Lake Carmel - K Public \L;zzj;:;z ';';E & Putnam Kent Wet Extended Detention Pond Middle Branch Yes - 439 $537,877 $184,434 - $1,265,099
31 Kent-5L, Lake Carmel - L Public I;?::tswhz(r; ?{;E & Putnam Kent Proprietary Filtering Practices Middle Branch Yes - 1.63 $117,857 $84,195 - $399,741
32 Kent-5M, Lake Carmel - M Public Lakeshore Dr E & Placid Rd Putnam Kent Proprietary Filtering Practices Middle Branch Yes - 2.44 $176,424 $126,034 - $598,385
33 Kent-6A, Kent Elementary School-A  School 1065 Rt 52 Putnam Kent Subsurface Infiltration West Branch Yes - 4.75 $755,117 $296,884 - $1,714,293
34 Kent-6B, Kent Elementary School - B School 1065 Rt 52 Putnam Kent Surface Sand Filter West Branch Yes - 2.86 $192,060 $115,815 - $414,822
35 Kent-6C, Kent Primary School School 1065 Rt 52 Putnam Kent Surface Sand Filter Middle Branch Yes - 421 $282,717 $170,483 - $610,630
36 L-4, Lewisboro Elementary School School 79 Bouton Rd Westchester Lewisboro Surface Sand Filter Cross River Yes - 2.64 $177,286 $106,906 - $382,913
37 L-5, Lewisboro Town Park Public 890 Rt 35 Westchester Lewisboro Subsurface Infiltration Cross River Yes - 3.00 $476,916 $187,506 - $1,082,711
38 L-6, Long Pond Preserve Private Mead St & Tarry ABit Dr ~ Westchester Lewisboro Channel Stabilization Cross River Yes Class "C"* 14.62 $956,749 -

39 Pat-1, Big EIm Detention Pond Private 1 Bradley Dr Putnam Patterson Wet Extended Detention Pond 3 East Branch Yes - 2.71 $332,038 $113,853 - $780,961




Estimated

o Estimated Project Historical Project Cost
Project Name Ownership Site Address Municipality Proposed Retrofit Reservoir FAD Basin? Cslises;:rl]id Plgg;s:t?gl:]s Cost (Design + Range (Design +
: T Construction) Construction)

40 Pat-10A, Robin Hill Corporate Park- A Private 20 Jon Barrett Road Putnam Patterson Wet Extended Detention Pond 3 East Branch Yes - 6.94 $850,312 $291,565 - $1,999,951
41 Pat-10B, Robin Hill Corporate Park - B Private 40 Jon Barrett Road Putnam Patterson Pocket Pond 3 East Branch Yes - 2.12 $259,749 $89,066 - $610,936
42 Pat-10C, Robin Hill Corporate Park - C  Private 50 Jon Barrett Road Putnam Patterson Pocket Pond 3 East Branch Yes - 2.26 $276,903 $94,948 - $651,281
43 Pat-10D, Robin Hill Corporate Park - D  Private 60 Jon Barrett Road Putnam Patterson Pocket Pond 3 East Branch Yes - 3.72 $455,787 $156,286 - $1,072,020
44 Pat-10E, Robin Hill Corporate Park - E  Private 70 Jon Barrett Road Putnam Patterson Pocket Pond 3 East Branch Yes - 2.48 $303,858 $104,190 - $714,680
45 '_D:t'llA’ Watchtower Education Center ;. 100 Watchtower Dr Putnam Patterson Wet Extended Detention Pond > East Branch Yes - 6.09 $746,167 $255,855 - $1,755,000
46 '_D;t'llB’ Watchtower Education Center . 100 Watchtower Dr Putnam Patterson Wet Extended Detention Pond > East Branch Yes - 3.16 $387,174 $132,759 - $910,641
47 Pat-12B, CT Stream - B Private Valley Road Putnam Patterson Multiple Pond System East Branch Yes Class "C"* 19.80 $2,425,961 $831,843 - $5,705,913
48 Pat-13, Dayton Road Public 15 Dayton Road Putnam Patterson Channel Stabilization East Branch Yes - 11.63 $1,424,946 $488,603 - $3,351,503
49 Pat-2, Clancy Relocation & Logistics Private 2963 Rt 22 Putnam Patterson Wet Extended Detention Pond 3 East Branch Yes No 4.14 $507,246 $173,931 - $1,193,054
50 Pat-3, Devon Road Private Ezvon Rd & Cormwall Hill 4 am Patterson Wet Extended Detention Pond > East Branch Yes No 2.70 $330,813 $113,433 - $778,079
51 Pat-4, Fox Run Condominiums Private Fox Run Ln Putnam Patterson Wet Extended Detention Pond 3 Middle Branch Yes - 6.28 $769,446 $263,837 - $1,809,754
52 Pat-5, Gottwald Property 1 Public/Private 384 Fair Street Putnam Patterson Pocket Pond Middle Branch Yes - 5.92 $725,338 $248,713 - $1,706,010
53 Pat-6, Indian Hill Road Private 16 Indian Hill Road Putnam Patterson Wet Extended Detention Pond 3 East Branch Yes - 5.71 $699,608 $239,890 - $1,645,493
54 Pat-7, JRS Pharma Private 2981 Rt 22 Putnam Patterson Subsurface Infiltration East Branch Yes - 6.02 $957,012 $376,262 - $2,172,641
55 Pat-8A, Manor Road - A Private 21 Manor Rd Puthnam Patterson Wet Extended Detention Pond 3 East Branch Yes - 1.22 $149,478 $51,255 - $351,576
56 Pat-8B, Manor Road - B Private 14 Kings Way Putnam Patterson Wet Extended Detention Pond 3 East Branch Yes - 3.60 $441,084 $151,244 - $1,037,439




Estimated

Estimated Project

Historical Project Cost

Project Name Ownership Site Address Municipality Proposed Retrofit Reservoir FAD Basin? Cslises;:rl]id Plgg;s:t?gl:]s Cost (Design + Range (Design +
: Construction) Construction)
(kalyr)
57 Pat-9A, Putnam Lake - A Private Lake Shore Dr & Jackson Rd Putnam Patterson Proprietary Filtering Practices East Branch Yes - 1.16 $83,874 $59,918 - $284,478
58 Pat-9B, Putnam Lake - B Private Lake Shore Dr & Dayton Rd Putnam Patterson Proprietary Filtering Practices East Branch Yes - 5.23 $378,155 $270,146 - $1,282,604
59 Pat-9C/D, Putnam Lake - C/D Private Lake Shore Dr & Fulton Dr  Putnam Patterson Proprietary Filtering Practices East Branch Yes - 13.81 $998,532 $713,331 - $3,386,762
60 Pat-12A, CT Stream - A 2 Private Purdum Rd New Fairfield Patterson Channel Stabilization East Branch Yes Class "C"* 25.13 $1,096,356 $253,592 - $1,726,054
Ambler Way & Boutonvill
61 PR-1, Ambler Way Private R(r;nader & outonviiie Westchester Pound Ridge Channel Stabilization Cross River Yes No 0.25 $10,907 $2,523 - $17,171
62 PR-3, Parkview Drive Private 114 Parkview Drive Westchester Pound Ridge Channel Stabilization Cross River Yes No 1.39 $60,642 $14,027 - $95,472
. ) . Pound Ridge / L .
63 PR-4, Dingee Road Private 26 Dingee Road Westchester Lewisboro Channel Stabilization Cross River Yes No 2.31 $100,779 $23,311 - $158,662
3 County Center & 40
64 PC-2, Putnam County Sheriff's Facility Public ountyenter Putnam Putnam County Stormfilter Cross River Yes ; 4.10 $296,450 $211,778 - $1,005,483
Gleneida Avenue
65 PC-1_Stagecoach Road Public Stagecoach Road Putnam Putnam County Channel Stabilization East Branch Yes No 2.25 $98,162 $22,705 - $154,541
66 SE-11, Highview Terrace - Channel Public / Private 33 Highview Terrace Putnam Southeast Channel Stabilization Diverting Yes No 1.74 $75,912 $17,559 - $119,512
67 SE-12, Federal Hill Road - Channel Private 118-120 Federal Hill Rd Putnam Southeast Channel Stabilization East Branch Yes No 2.64 $115,176 $26,641 - $181,328
SE-1A, U B ter Hill Road -
68 Channel pper Brewster Rill Roa Private Brewster Hill Road Putnam Southeast Channel Stabilization Diverting Yes Class "C"* 9.77 $639,359 -
SE-1B, L B ter Hill Road -
69 Channelower rewster Rift Roa Public / Private Brewster Hill Road Putnam Southeast Channel Stabilization Diverting Yes Class "C"* 21.95 $1,436,432 -
70 SE-2, Eagles Ridge Private 304 Eagles Ridge Road Putnam Southeast Surface Sand Filter Diverting Yes - 5.54 $372,032 $224,341 - $803,537
SE-3, Garden H B t
71 arden fomes Brewster Private 1618-1624 Rt 22 Putnam Southeast Pocket Pond Bog Brook Yes ; 4.69 $574,634 $197,038 - $1,351,552
(Upgrade Existing Detention Facility)
72 SE-4, Lake Tonetta Public 140 Pumphouse Road Putnam Southeast Subsurface Infiltration Diverting Yes - 1.83 $290,919 $114,379 - $660,454
SE-5, Midt Track Vent LLC
73 (MTA Pelark?r:;nLo;)ac age ventures Private Independent Way Puthnam Southeast Surface Sand Filter Diverting Yes - 5.69 $382,105 $230,415 - $825,293




Estimated
Phosphorus
Reduction

Estimated Project
Cost (Design +

Historical Project Cost

Classified Range (Design +

Site Address Stream?

Reservoir FAD Basin?

Project Name

Ownership Municipality Proposed Retrofit

(kglyr)

Construction)

Construction)

74 SE-6, Mount Kisco Medical Group Private 185 NY-312 Putnam Southeast Surface Sand Filter Middle Branch Yes - 2.35 $157,811 $95,163 - $340,850
75 SE-7, Powers Products Il LLC Private 2 Powers Lane Putnam Southeast Surface Sand Filter Bog Brook Yes - 3.71 $249,141 $150,236 - $538,109
76 SE-8, Scolpino Park Public Doansburg Rd Putnam Southeast Surface Sand Filter East Branch Yes - 1.34 $89,986 $54,263 - $194,357
77 SE-10, 16 Mt. Ebo Road South Private 16 Mt. Ebo Road South Putnam Southeast Surface Sand Filter East Branch Yes - 1.58 $106,103 $63,982 - $229,168
78 SE-9, 15 Mt. Ebo Road South Private 15 Mt. Ebo Road South Putnam Southeast Surface Sand Filter Bog Brook Yes - 3.39 $227,651 $137,277 - $491,695
79 PW-1, 158 Route 22 LLC Private 158 Route 22 Dutchess Town of Pawling Pocket Pond East Branch Yes - 6.16 $754,743 $258,796 - $1,775,173
80 PW-2, Daley, John Private 3874 Route 55 Dutchess Town of Pawling Channel Stabilization East Branch Yes No 3.00 $130,882 $30,274 - $206,055
81 PW-3, Pawling Fire Dept Inc. Public 25 South Street Dutchess Town of Pawling Proprietary Filtering Practices East Branch Yes - 1.87 $135,210 $96,591 - $458,599
82 PW-4, South Street Public 53 South Street Dutchess Town of Pawling Multiple Pond East Branch Yes - 3.77 $461,913 $158,386 - $1,086,429
83 VPW-1, Mizzentop Day School Private 535 Route 22 Dutchess Village of Pawling Pocket Pond East Branch Yes - 2.55 $312,434 $107,131 - $734,852
84 VPW-2, Lappas Inc. Private 63 East Main Street Dutchess Village of Pawling Proprietary Filtering Practices East Branch Yes - 1.84 $133,041 $95,042 - $451,241
85 VPW-3, Saint John's Church Private 39 E Main St Dutchess Village of Pawling Surface Sand Filter East Branch Yes - 1.13 $75,884 $45,759 - $163,898
86 VPW-4, Fairway Drive Public 45 Fairway Dr Dutchess Village of Pawling Proprietary Filtering Practices East Branch Yes - 3.64 $263,190 $188,018 - $892,673
TOTALS: 391.35 $36,646,028
ESTIMATED UNIT COST $98,694 per kg




A W -

Table 2 - Project Cost Information Based on Years 1-5

(See General Notes C & D Above)

Weighted Average Weighted Average Lowest Design + Construction Highest Design + Construction
Stormwater Retrofit Practice . : . & Plus 15% Contingency & 5 Year Inflation [(Plus Contingency & Inflation) per (Plus Contingency & Inflation)
(Design + Construction) per KG
(3% per year) per KG KG per KG

Subsurface Infiltration $119,244 $158,972 $62,502 $360,904
Water Quality Pond $91,904 $122,523 $42,012 $288,177
Surface Filters $50,372 $67,154 $40,495 $145,043
Dry Swale $67,925 $90,555 $37,330 $147,033
Stormfilter $54,236 $72,305 $51,653 $245,240
Channel Stabilization $32,725 $43,627 $10,091 $68,685
Bioretention $165,648 $220,836 $204,506 $244,995

Footnotes:

Previously Year 3 Project (formerly Pat-MB-05), fully designed and requires construction easement.

Project proposes stabilization of eroded stream in Connecticut. Contributing drainage area and proposed stabilization is within EOH Watershed and stream is tributary to Putnam Lake in Patterson.

Project proposes retrofitting existing stormwater detention practice to water quality pond.

Estimated project costs for channel stabilization projects within classified streams have been increased by a factor of 50% to account for natural and more expensive stabilization measures (in conjunction with stone riprap) that may potentially

be required by the NYSDEC. Historical cost range information has also been omitted for these projects since historical cost data only exists for channels stabilized exclusively with riprap.




APPENDIX B: STORMWATER RETROFIT CONCEPT PLANS AND
CALCULATIONS

East of Hudson Coalition Woodard & Curran
Stormwater Retrofit Plan (Years 6-10) - FAD September 14, 2016
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PHOSPHORUS LOADING AND REDUCTION CALCULATION SHEET

Project #: VB-1
Prepared for: EOHC
Prepared by: RED
Project County: Putnam

"VB-1: PUTNAM TERRACE"

WATER QUALITY VOLUME:
A= 2.76297 acres

| = 0.658 23.81%
P= 1.2 inches

Rv (calculated)= 0.2643
Rv (min)** = 0.2643
WQV (acre-ft) = 0.073

WQV (cu-ft) = 3181

RENNIA ENGINEERING DESIGN, pLLe

CIVIL » EVWIROMMENTRL # S TRUCTURAL

B o ooage Hlam &
Tl E T 0SS

where:

aie s F Kl
Fae VB T 50

A=
| =
P=
Rv =
WQv =

oo Pacm. KY 1205

WQuv(acre-feet) = [(P)(Rv)(A)] /12

Contributing Area (acres)
Impervious Area (acres/%)

PAGGI

ENGINEERIMNG

L) —

90th Percentile Rainfall Event Number (in)

Runoff Coefficient [0.05 + 0.009(1)]
Water Quality Volume

**Minimum Rv = 0.2 when determining WQv. Use calculated Rv when determining phosphorus loading.

PHOSPHORUS LOADING:
Simple Method:

= 45
Pj = 0.9
Rv = 0.2643

= 2.76297
C= 0.43

Weighted Loading Coefficients
Land Use

Residential

Commercial

Industrial

Actively Grazed Pasture

Forest

Impervious

Develped Open Space

Weighted "C™:

WQv & Phosphorus Calculations

where:

0.76

P Load=
P=
Pj=
Rv =
C:
A=

% of Total Area

PlLoad =P xPjxRvx C x A x0.103

Annual load (kg/yr)

Annual Rainfall (inches)

Fraction of rainfall producing Runoff = 0.9

Runoff Coefficient

Pollutant Concentration (mg/l)
A = Contributing Area (acres)

Print Date: 8/12/2016
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PROPOSED RETROFIT PRACTICE AND ANITICIPATED REDUCTION:

Proposed Retrofit Practice: Surface Sand Filter
Removal Efficiency: 59%
PLoad  -----------memeee- > 2.90 Ib/yr
1.31 kglyr
P Removal -------======uaunu- > 1.71 Iblyr
0.78 kglyr
Summary:
Proposed Retrofit Practice Surface Sand Filter
Drainage Area (acres) 2.8 Phosphorus Loading (kg/yr) 1.31
Water Quality Volume (cf) 3181 Phosphorus Reduction (kg/yr) 0.78
ASSUMPTIONS/COMMENTS:

Install practice in within "paper street" owned by the Village of Brewster.

Drainage area consists of a residential district.

A diversion swale will be required for this location.

Further exploration should be completed to determine if additional areas could be directed to this location.

WaQv & Phosphorus Calculations Print Date: 8/12/2016
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RENNIA ENGINEERING DESIGN, pLLc

CIVIL + ENVIRONMENTAL + STRUCTURAL

6 Dover Vilage Plaza, Sute 5, P.0. Box 400, Dover Plains, NY 12522
Tel (345) 8770555 Fax. (845) 677-0556
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PHOSPHORUS LOADING AND REDUCTION CALCULATION SHEET

Project #: VB-2
Prepared for: EOHC
Prepared by: RED
Project County: Putnam

"VB-2: RAILROAD AVE"

WATER QUALITY VOLUME:
= 3.44 acres
= 1.86 54.07%
= 1.2 inches
Rv (calculated)= 0.5366
Rv (min)** = 0.5366
WQV (acre-ft) = 0.185
WQV (cu-ft) = 8041

WQuv(acre-feet) = [(P)(Rv)(A)] /12

where:

A=
| =
P=
Rv =
WQv =

Contributing Area (acres)
Impervious Area (acres/%)

L) —

90th Percentile Rainfall Event Number (in)

Runoff Coefficient [0.05 + 0.009(1)]

Water Quality Volume

**Minimum Rv = 0.2 when determining WQv. Use calculated Rv when determining phosphorus loading.

PHOSPHORUS LOADING:
Simple Method:

= 45
Pj = 0.9
Rv = 0.5366

= 3.44
C= 0.46

Weighted Loading Coefficients
Land Use

Residential

Commercial

Industrial

Actively Grazed Pasture

Forest

Impervious

Develped Open Space

Weighted "C™:

WQv & Phosphorus Calculations

where:

0.46

P Load=
P=
Pj=
Rv =
C:
A=

% of Total Area

PlLoad =P xPjxRvx C x A x0.103

Annual load (kg/yr)
Annual Rainfall (inches)

Fraction of rainfall producing Runoff = 0.9

Runoff Coefficient
Pollutant Concentration (mg/l)
A = Contributing Area (acres)

Print Date: 8/12/2016
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PROPOSED RETROFIT PRACTICE AND ANITICIPATED REDUCTION:

Proposed Retrofit Practice: Surface Sand Filter
Removal Efficiency: 59%
PLoad  -------ms-ememeeeee > 7.78 Iblyr
3.53 kglyr
P Removal -------======uaunu- > 4.59 Ib/yr
2.08 kg/yr
Summary:
Proposed Retrofit Practice Surface Sand Filter
Drainage Area (acres) 3.4 Phosphorus Loading (kg/yr) 3.53
Water Quality Volume (cf) 8041 Phosphorus Reduction (kg/yr) 2.08
ASSUMPTIONS/COMMENTS:

Install practices within existing parking lot property that is owned by NYCDEP and leased to the Village of Brewster for
commuter use.

Add curbs along Park Street to contain practice at the parking lot end cap.

The parking lot entrance is onto Park Street.

Bioretention could be considered as an alternative practice because it has a larger phosphorus removal capacity.
Further investigation may find additional area that drains to this catchment area.

WaQv & Phosphorus Calculations Print Date: 8/12/2016
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PHOSPHORUS LOADING AND REDUCTION CALCULATION SHEET

Project #: VB-3
Prepared for: EOHC
Prepared by: RED
Project County: Putnam

RENNIA ENGINEERING DESIGN, pLLe

CIVIL » EVWIROMMENTRL # S TRUCTURAL
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"VB-3: SOUTHEAST MUSEUM/BREWSTER LIBRARY"

WATER QUALITY VOLUME:
= 1.71 acres
= 1 58.48%
= 1.2 inches
Rv (calculated)= 0.5763
Rv (min)** = 0.5763
WQV (acre-ft) = 0.099
WQV (cu-ft) = 4293

where:

A=
| =
P=
Rv =
WQv =

WQuv(acre-feet) = [(P)(Rv)(A)] /12

Contributing Area (acres)
Impervious Area (acres/%)

PAGGI

ENGINEERIMNG

L) —

90th Percentile Rainfall Event Number (in)

Runoff Coefficient [0.05 + 0.009(1)]
Water Quality Volume

**Minimum Rv = 0.2 when determining WQv. Use calculated Rv when determining phosphorus loading.

PHOSPHORUS LOADING:
Simple Method:

= 45
Pj = 0.9
Rv = 0.5763

= 1.71
C= 0.43

Weighted Loading Coefficients
Land Use

Residential

Commercial

Industrial

Actively Grazed Pasture

Forest

Impervious

Develped Open Space

Weighted "C™:

WQv & Phosphorus Calculations

where:

0
0.42
0
0
0
0.58
0

0.43

P Load=
P=
Pj=
Rv =
C:
A=

% of Total Area

PlLoad =P xPjxRvx C x A x0.103

Annual load (kg/yr)

Annual Rainfall (inches)

Fraction of rainfall producing Runoff = 0.9

Runoff Coefficient

Pollutant Concentration (mg/l)
A = Contributing Area (acres)

Print Date: 8/12/2016
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PROPOSED RETROFIT PRACTICE AND ANITICIPATED REDUCTION:

Proposed Retrofit Practice:
Removal Efficiency:

PLoad  --e-meeceeceeceeee- >
P Removal ---=--=ssaeenmennes >
Summary:

Surface Sand Filter

59%

3.92 Ib/yr
1.78 kglyr
2.31 Ib/yr
1.05 kg/yr

Proposed Retrofit Practice

Surface Sand Filter

Drainage Area (acres)

1.7

Phosphorus Loading (kg/yr)

1.78

Water Quality Volume (cf)

4293

Phosphorus Reduction (kg/yr)

1.05

ASSUMPTIONS/COMMENTS:

Install practice within existing parking lot property that is owned by the Town of Southeast.
Alternatively this practice could be installed across Marvin Ave. on Village of Brewster Property.

PAGGI

ENGINEERING

A ] —

Bioretention could be considered as an alternative practice because it has a larger phosphorus removal capacity.
Bioretention could be considered as an alternative practice at this location.

WQv & Phosphorus Calculations

Print Date: 8/12/2016
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EST. PHOSPHORUS REMOVAL: 7.28 KG/YR
SEE ATTACHED CALCULATION SHEET
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LOCATION MAP:  scaLe: 1° = 4000
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GEMERAL MOTES:
FARCEL INFORMATION SHOWN HEREON TARKEN FROM COUNTY TAX MAPPING
TOPOGRADHIC & HYDROGRASHIC BFORMATION SHOEN HEREON PROYIDED BY
REW YORE CITY DEPARTMENT OF EMVIROMMENTAL PROTECTION, BUREAL OF
WATER SUPPLY, 2012, BLIBJECT TO GIS DATA SHARING AGREEMENT BETWEEN
MY CDEFR & EQHWC.
RIEW YORE STATE WETLAND MFD TAKEM FRON CORMELL UNNMERSITY CEQSPATIAL
INFORMATION REPOSITORY,
Ay EXISTIG UTILITY INFORMATION SHOWRN HERESH PROVIDED BY MUSICIPALITY
FOR COMCEPTUAL DEZNGH PURPOSES OMLY.

SITE SPECIFIC NOTES:

1. DRAMAGE ARES INQICATED IS INTENDED AS AN ESTIMATE FOR COMCEPTUSL USE
ORILY. FURTHER EVALLATION DF ACTUAL SUBCATCHMENT BOUMDARIES MUST BE
COMPLETED AS PART OF DETAILED DESIGH
FROPOSED 3RP 15 LOCATED ON TOWN OWKED PROPERTY. AREA IS PART OF
APPROVED SLIBDIVISICHN AND CONTAIMG EXIST NG DETENTHON POND FOR FORTHIN
OF SLIBDIVESION RUMOFF. SEE ATTACHED AS-BUILT PLANS FOR EXISTIRG
DRAMAGE COLLECTIDNCONYEY ARCE INFORMATION,
CETAIN AS-BUILT SURVEY INFORMATION OF EXISTMG QETENTION POND AND EE!_E-
ERECIFY NECESSARY MODMFICATIONS TO COMNVERT TOOWATER GUALITY POND

ARBORVIEW SUBDIVISION — A
TOWH OF CARMEL

RETROFIT EXISTING DETENTION POND

CARMEL-14
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RETROFIT EXISTING DETENTION POND TO
PROVIDE WATER QUALITY TREATMENT
(WET EXTENDED DETENTION POND)

EST. PHOSPHORUS REMOVAL.: 4.24 KGYR
'EEE ATTACHED ELLEUTIGH SHEET
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LOCATION MAP: SCALE: 1 = 4000
Sowrce: ArcGlS World Streef Map

GENERAL MOTES:
PARCEL IHFCRMATION SHOWN HERECHN TAKEN FROM COUNTY TAX MADEING.
TOPOGRAFHIC & HYDRDGRAFHIC INFORMATIIM SHCANR HERECQM PROVIDED EY MEW
YORK CITY DEPARTMENT OF EMNVIRDMNVMENTAL PROTECTION, BUREAL OF WATER
SUPPLY, 2002, SUBJECT 10 GI5 DATA SHARIMG AGHEEMENT BETWEEN HYCDER £
EQIHWE.
REW YORE STATE WETLAND INFO TAKSH FROM CORNELL UNNWERSITY GECOSPATIAL
INFORMAT O AESOSITORY.
ANY EXEETEG UTILITY INFORMATION SHOWN HEREDN PROVIDED BY MUNIZEALITY FOR
COMOEPTUAL CESIGN FURPOSES OMLY

SITE SPECIFIC NOTES:

1. DRAMAGE AREA INDICATZD S INTEMDED AS AN ESTIMATE FOR COMNCEPTUAL LUSE OmLY
FURTHER EXALUATION OF ACTUAL SUBCATCHMEMNT BOUNDARIES MUST BE COMPLETED
AS PART COF DETAILED DESIGHK
FROPOSED SRP 1S LOCATED ON TOWN OWNED PROPERTY. AREA IS PART OF
APPROVED SUBDIVIEON AND COMTAING EXISTING DETEMTION POND FOR PORTION OF
FUBDMISION RUMOFF, SEE ATTACHED AS-BUILT PLANS FOR EXISTING DRAINAGE
COLLECTROANCONY EYARCE INEORMATICON, TCOCRDMNATICN WITH FUTRAR COUMTY
TRAILWAY ANDYOR ADUSCENT PROPERTY CAYRERS WILL BE REQURIED FOR ACCESS TO
EXISTIRG POMND DURING COMSTRUCTION,
CQETAIN AS-BLILT SURVEY INFORMATION DF EXEETING DETENTION POMD: AND SPECIFY
MECESSARY MODIFICATIONS TO CONMYERT TO WATER GQUALITY POND

TOWH OF CARMEL

RETROFIT EXISTING DETENTION POND
ARBORMIEW SUBDIVISION — B
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FARCEL BRFORMATION SHIWN HEREDH TAREN FROM COLMTY TAX MAPFING.
TOPDGRARHIL B HYTROGRAPHIC PFORMATION GHITAY HERECH FROVIDED B REW
FORE CITY DEPARTRENT OF BN RONMENTAL PROTECT|ON, BLREAL OF WATER
ELIPPLY, 20, SUBJECT TO 085 DATA BHARING AIREEMENT BETWEEN WYCOEP &
EDHWE.

A HEW YORM STATE WETLAND BNFO TARKEN FROM CORMELL UNIVERSITY GEDSPATIL
IKFORBAT M MEFS 108,

& ANY EXIETIMG LITILITY INFORMATION S0 HEREON PROMDED BY MUKICIPALITY FOR
COMCERTUAL DESION PURPOEES DMLY, ]
DRAINAGE ARES |KDICATED B P TENDIED A% AN ESTIMATE FOR COKCERTLISL LESE
CHLY, FURTHER EVALUATION OF ACTLAL SLEBCATCHMENT BOLMNOARIES MUST 85
COMPETED AR FART OF DETALED DEsaly,
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PHOSPHORUS LOADING AND REDUCTION CALCULATION SHEET

Project #: Carmal-14
Praparad for:

Prepared by: CRP
Project County:  Putnam

Carmel-1A: Arborview - A

WATER QUALITY VOLUME:
A= 41,6 acres

| = 89 2848%
P= 1.2 inches
Rv |calculated)= 0.3063
Ry (min) ™" = 0.3063
Wav [acre-fi) = 0.968
Wov fcu-ft) = 42166

East of Hudson Coalifion

WQv(acre-feet) = [{PRvIAN /12

wherg;

A=

| =

F:

Ry =
Wi =

Contributing Area {acres)
Impervicus Area (acress)

20th Percentile Rainfall Event Mumber (in)

Runoff Coefficient [0.05 + 0.009(1})

Water Cuality Volume

“hinimum Rv = 0.2 when determining WOv, Use calculated Ry when datermining phosphorus loading,

PHOSPHORUS LOADING:

Simple Method: Fload =P xPix Avx CxAx 0103

P= 45 where: P Load= Annual load (kg'yr)

Pj= 0.9 P= Annual Rainfall (inches)

Ry = 0.3063 Pj= Fraction of rainfall producing Bunoff = 0.9

A= INE Ry = Runaft Coefficiant

G = 041 = Pollutant Concentration {mg/)
A= A = Confributing Area {acres)

Weighted Loading Coefficients

Land Use % of Total Area

Residential 1

Commercial 0

Imdustrial 0

Actively Grazad Pasture 0

Forest 0

Impervious 0

Develped Open Space 0

Waeighted "C™ 041
W & Phosphorus Colculotions Carmel-14

Print Date: 8/15/2016
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PROPOSED RETROFIT PRACTICE AND ANITICIPATED REDUCTION:

Proposed Retrofit Praclice:
Removal Eficiancy:
PLoed ————>

P Removal —-—-=smame—eees

Wet ED Pond
55%
36.49 [bhyr
16.55 kghyr
20.07 Ibvyr

9.0 kg'yr

PAGGI

ENGINEERING

— i 1 —

7.28 kg'yr Assume 80% of WQv treated

Summary:

Proposed Retrofit Practice Waet ED Pand

Drainage Area {acres) 31,6 |Phosphorus Loading {kg/yr) 16.55
Water Quality Volume [cf} 42166  |Phosphorus Reduction [kgiyr) 7.28

Wav & Phosphorus Calculations

Carmel-14

Print Date: 8/15/2016
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PHOSPHORUS LOADING AND REDUCTION CALCULATION SHEET

Project #: Carmal-1B
Praparad for:

Prepared by: CRP
Project County:  Putnam

Carmel-1B: Arborview - B

WATER QUALITY VOLUME:
A= 17.9 acres

| = 827 2B4d4%
P= 1.2 inches
Rv |calculated)= 0.2150
Rv (min) ™ = 0.3150
Wav [acre-fi) = 0.564
Wov fcu-ft) = 24559

East of Hudson Coalifion

WQv(acre-feet) = [{PRvIAN /12

wherg;

A=

| =

F:

Ry =
Wi =

Contributing Area {acres)
Impervicus Area (acress)

PAGGI
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20th Percentile Rainfall Event Mumber (in)

Runoff Coefficient [0.05 + 0.009(1})

Water Cuality Volume

“hinimum Rv = 0.2 when determining WOv, Use calculated Ry when datermining phosphorus loading,

PHOSPHORUS LOADING:

Simple Method: Fload =P xPix Avx CxAx 0103

P= 45 where: P Load= Annual load (kg'yr)

Pj= 0.9 P= Annual Rainfall (inches)

Ry = 0.3150 Pj= Fraction of rainfall producing Bunoff = 0.9

A= 178 Ry = Runaft Coefficiant

G = 041 = Pollutant Concentration {mg/)
A= A = Confributing Area {acres)

Weighted Loading Coefficients

Land Use % of Total Area

Residential 1

Commercial 0

Imdustrial 0

Actively Grazad Pasture 0

Forest 0

Impervious 0

Develped Open Space 0

Waeighted "C™ 041
W & Phosphorus Colculotions Carmel-1B

Print Date: 8/15/2016
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PROPOSED RETROFIT PRACTICE AND ANITICIPATED REDUCTION:

Proposed Retrofit Praclice:
Removal Eficiancy:
PLoed ————>

P Removal —-—-=smame—eees

Wet ED Pond
55%
21.25 Ibhyr
9.64 kghyr
11.68 Ibiyr
5.30 kg'yr

PAGGI

ENGINEERING

— i 1 —

4.24 kg'yr Assume 80% of WQv treated

Summary:

Proposed Retrofit Practice Waeat ED Pand

Drainage Area {acres) 17.8  |Phosphorus Loading {kg/yr) 5.64
Water Quality Volume [cf} 24558  |Phosphorus Reduction [kgiyr) 5.30

Wav & Phosphorus Calculations

Carmel-18

Print Date: 8/15/2016
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LOCATION MAP:  SCALE: 1% = 4000
Source. ArcGiS Warkd Sieel Meg

GENERAL NOTES:
PARCEL INFORMATION SHOWN HEREON TAKEN FROM COUNTY TAX
MAFPING.
TOPOGRAPHIC & HYDROGRAPHIC [NFORMATION SHOWN HEREDN
PROVIDED BY NEW YORK CITY DEFARTMENT OF ENVIRONMENTAL
PROTECTION, BUREAL OF WATER SUPPLY, 2012, SUBJECT TO GIS DATA
SHARING AGREEMENT BETWEEN NYCDEP & EOHWC.
NEW YORK STATE WETLAND INFO TAKEN FROM CORNELL UNIVERSITY
GEOSPATIAL INFORMATION REPOSITORY.
ARY EXISTING UTIUITY INFORMATION SHOWN HEREON PROVIDED BY
. g b= . e Ty MUNICEPALITY FOR CONCEFTUAL DESIGN PURPOSES ONLY,
Thiney, Fr 14 5 N '4 -'I'_g-' R e o 1B THE PHOSPHORUS VALUES INCLUDED [N THIS RETROFTT PLAN ARE
13 ERalonD] e L == Sl ESTIMATED VALUES. FINAL SIGMED AND SEALED PHOSPHORUS
R 0 LOADING CALCULATIONS WILL NEED TO BE PERFORMED IN
HTE IPEOFIC MOTES; THE LATEST APPROVED NYSDEC ‘ALTERRATNE CHANNEL
L FHOMBATLYOR YIE PROPOELD B b LOCHTER I FRPEa + OWIeL oy THE STy STABILIZATION FORMULA®, THE FINAL CALCULATIONS BHOULD INCLUDE
OF NEW YORM. MULTIPLE PRIVATE PROPERTIES WILL ALSO BE AFFECTED, SURVEYS TO CONERtM CHANNEL DIMENEIGNS, AND A COMPLETE
LARGE OUTFALL IN REAR OF 18 & 22 ELEANOR DRIVE (30" CMP) DISCHARGING TO " :

ANALYES AND G L THOM BRAMETE SO M
FODALY DEFINED SWALE, SWALE DISCHARGES TO STREAM WHERE IT IMMED|ATELY THE 'HTEMTi{I:rHuI;HE :me;ﬂﬂdmﬂ' IEE;HWE [
CROSEES CROTON FALLS ROMD M CULVERT PRt BENEATH RDAD, . :

HEH| AND MBS INOEXES, SCALE:

CESONED BY. CRP/ROL

DRAWH BT

E

CHAMMEL STABILIZATION
LEANCR DRIVE
TOWH OF CARMEL




|carmel-2: Eleanor Drive Channel Stabilization

Hgbes:

Channel 1D & B o E F
Channel Depih - y (4} 20 5.0
Channed Boftom Width - B () B0 T
Charmel Top Widih -T {fi} 8.0 120
Wetted MT:E Calculation- — S
Channel LengheL (ft) 210 140
Sl Erpaian Depth-D ) 0085 D0ES
Sail Ergaian Valume-¥ () 1424 B35
Wedghi® lbs) 135707 17,461.2
Wieighd (Kg) 6,153.8 7.820.4
P Lasd™ Mg 18479313 2,37 N30T
P Load {Kg/¥r} 185 238
ESTIMATED TOTAL (KGvRi{ _ 4.22

1. Chennel dmensions are bazed ypon feld measurements taken by the WERLC besm during Reld visifs for each charnes]

1. The soil erasion depth ha been asasned to ke DU0EE, and is & conservaties assummption basad wpon the seatistical analysk and results included in the
shacy titled "A Practical Method of Comparting Stresmbank Ercslon Bste”™, This stisdy was the basis of the revied spprowed charned stabikragion
methiodology/calculations as approves] by NYSDEC, The assumed 0065 voafue was bamed specifically on the dats presented @ Figures 2 and 3 tsled

“Exrearn Bank Erodibilitg®, that corraspord e Low Bank Encchon Mazard Indos and Low Naar Bank Siress ratirgs.

%. The phoegthorus values incisded in this refrafit plan are sstimated values, Final sigred and =saled phoegphars kbadeg calculations will nesd 1o be
grerfarmed in eccordancs with the EDHWC Dasign Manual corsitant aith thi latest approsed NYSDEC “Ahematie Channel Stabilization Farmula®. The
final caficulstion= should irclude surveys to canfirm cherne] dimensions, snd ® complets analysis and compaatices of all inpat parsmeters used in the

"Alkernative Channel Stalbiliration Formrah”, inchiding the BEH| and KBS ircdeses,

4, Crarme] sgabilzagion projects proposed within dasaified stresms require taze by case revies and approval by 8YSOEC, a5 well 2= an approval of the

praposed stabidization mathod,

fgustion and Inpt Parsmaters Basls:

Wettod Porimeter [F) approximately Pz T+ [{8/3)* i1
Sail Erosion Voleme; W= P*LYD

B0 = btk densiby [fyp, %5 IBCEH

Prest™™ = phosphorus bevel in soil (typ, 50 mpfig)



PROPOSED STORMWATER RETROFIT PROJECT:
RETROFIT EXISTING DETENTION POND TO
PROVIDE WATER QUALITY TREATMENT

(WET EXTENDED DETENTION POND)

EST. PHOSPHORUS REMOVAL: 4.14 l{
SEE ATTACHED CALCULATION SHEET
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GENERAL NOTES:

1, FARGEL |NFORMATION SHOWN HEREDN TAKEN FROM COUNTY TAX MAFPIRG.
TOPOGRAPHIC & HYDRODERAPHIC INFORMATION SHDWH HEREDN PROVICED BY
MEW YORK CITY DEPARTMENT OF ENVIROMNMENTAL PROTECTION, BIIREAL OF
WATER SUPPLY, 2MZ. SUBJECT TO GIES DATA SHARMG ACREEMENT BETWEEMN
NYCDEP & EQHWE,
MEW YORK STATE WETLAND INFCO TAKEN FROM CORNELL UNIVERSITY GECEPATIAL
MFORMATION REFOSITORY.
ANY EXISTING UTRITY INFORMATION SHOWM HEREQN FROVIDED BY MUNICIPALITY
FOR CONCEPTUAL DESKGH PURPOEEE OMLY,

TOWH DF CARMEL

SITE SPECIFIC NOTES:

1, DRAMAGE ARES |ROICATED S INTERDED AS AN ESTIMATE FOR COMNCEPTUAL USE
OMLY. FURTHER EVALUATION OF ACTUAL SUBCATCHMENT BOUNDARIES MUST BE
COMPLETED AS PART OF DETALED DESIGN,

2, PROPOSED BRP |5 LOCATED ON PUTHNAM HOSPITAL PROPERTY, COORDINATION
WITH PUTHARM HOSPITAL WILL BE REQUERED TO FURTHER INVESTIGATE SITE, C&TAIN
ASBUILT SURVEY INFORMATION OF EXISTING DETENTION POND AMD EXFSTING S M
COLLECTION SYSTEM, (DATE: 8208 |
OMCE ADEQUATE AS-BUILT INFORMATION |5 OBTAINED, SPECIFY NECESSARY FeaLEs 3

- c . - :
MODIFICATIONS TO CORVERT TO WATER QUALITY PORD CARMEL=44,

PUTHAM HOSFITAL CENTER — A

RETROFIT EXISTING BETENTION POMD
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ENERAL MOTES:
PARCEL [MFORMATION SHITWS HERECK TAKEN FROM COLNTY TAX MAPDING,
TERCEGRAIHES & FVIRCGIRAPHIC MPCRVATION SHOWN HERECK PROVIDED BY SEW
¥R T DEPARTMENT OF ENVIRTIRIMENTAL PROTECTION, BUREAL OF WATER
SUPALY, 32, SUBJECT TO OIS DATA SHARING AGRECHENT BETWEEN MYTDES &
ECHWE,
KW YORK STATE WIRTLAMD: HH:I TANES FROW OO I.Hr-'u'l"l' EI’I:LF’A'I'IH.
BFORBLATION REPOSTORY.
AMY EXIETING LTILITY INFORMSTEON EHIWN HEREON PROVIDED BY MUNICIPALITY FOR
COMCEFTUAL DESIGN PURPTISES DMLY,
Dﬂ.ﬁhﬁ.’;t BHEA Hl:-:l-'l'm = hJTI'HI:tE A5 AN m“TI:I FON COMCEPTLAL LSE
ORLY, FURTHER EVALLIATION (0F ARTLAL SUBCETEHUENT BEOUNIARIES MLET B
COMPLETED A8 PART OF DETALED DESIGH.
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STORMWATER RETROFIT

CESONED EM:
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DRAIMAGE AREA MAP
PUTHAM HOSPITAL CEMTER A-B
TOWH DF CARMEL

SO My
DATE: 8308
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PHOSPHORUS LOADING AND REDUCTION CALCULATION SHEET

Project #: Carmal-44

Praparad for: East of Hudson Coalition
Prepared by: CRP

Project County:  Putnam

Carmel-4A: Putnam Hospital Center - A
WATER QUALITY VOLUME: WOv/acre-feet) = [{PiRvIfA)] /12

A= .8 acres where: A= Contributing Area {acres)

| = 3.8 100.00% | = Impervious Area (acres!%h)

P= 1.2 inches P= 20th Percentile Rainfall Event Mumber (in)
Rv = Runoff Coefficient [0.05 + 0.009(1))

Rv [calculated)= 0.2500 WOy = Water Quality Volume

Rv [min)™ = 09500

Wav (acre-fl) = 0.361

Wov fcu-ft) = 15725

“hinimum Rv = 0.2 when determining WOv, Use calculated Ry when datermining phosphorus loading,

PHOSPHORUS LOADING:

Simple Method: Fload =P xPix Avx CxAx 0103

P= 45 where: P Load= Annual load (kg'yr)

Pj= 0.9 P= Annual Rainfall (inches)

Ry = 0.9500 Pj= Fraction of rainfall producing Bunoff = 0.9

A= 3.8 Ry = Runaft Coefficiant

G = 0.50 = Pollutant Concentration {mg/)
A= A = Confributing Area {acres)

Weighted Loading Coefficients

Land Use % of Total Area

Residential 0

Commercial 0

Imdustrial 0

Actively Grazad Pasture 0

Forest 0

Impervious 1

Develped Open Space 0

Weighted “C™: 0.50

Wav & Phosphorus Calculations Carme|-42 Print Date: 8/12/2016
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PROPOSED RETROFIT PRACTICE AND ANITICIPATED REDUCTION:
Proposed Retrofit Praclice: Wet ED Pond
Removal Eficiancy: 55%
PLosd ———————= 16.59 Ibvyr
7.83 kghyr
P Removal —-—s-sseeseamas, 8.13 Ibv'yr
414 kahr
Summary:
Proposed Retrofit Practice Wat ED Pand
Drainage Area {acres) 3.8 |Phosphorus Loading {kg/yr) 7.93
Water Quality Volume {cf) 15725  |Phosphorus Reduction [kgiyr) 4.14

Wav & Phosphorus Calculations

Carme|-42

Print Date: 8/12/2016
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PHOSPHORUS LOADING AND REDUCTION CALCULATION SHEET

Project #: Carmal-4B

Praparad for: East of Hudson Coalition
Prepared by: CRP

Project County:  Putnam

Carmel-4B: Putnam Hospital Center - B
WATER QUALITY VOLUME: WOv/acre-feet) = [{PiRvI{A)] /12

A= 5.7 acres where: A= Contributing Area {acres)

| = 57 100.00% | = Impervious Area (acres!%h)

P= 1.2 inches P= 20th Percentile Rainfall Event Mumber (in)
Rv = Runoff Coefficient [0.05 + 0.009(1))

Rv [calculated)= 0.2500 WOy = Water Quality Volume

Rv [min)™ = 09500

Wav (acre-fl) = 0.542

Wov fcu-ft) = 23588

“hinimum Rv = 0.2 when determining WOv, Use calculated Ry when datermining phosphorus loading,

PHOSPHORUS LOADING:

Simple Method: Fload =P xPix Avx CxAx 0103

P= 45 where: P Load= Annual load (kg'yr)

Pj= 0.9 P= Annual Rainfall (inches)

Ry = 0.9500 Pj= Fraction of rainfall producing Bunoff = 0.9

A= 8.7 Ry = Runaft Coefficiant

G = 0.50 = Pollutant Concentration {mg/)
A= A = Confributing Area {acres)

Weighted Loading Coefficients

Land Use % of Total Area

Residential 0

Commercial 0

Imdustrial 0

Actively Grazad Pasture 0

Forest 0

Impervious 1

Develped Open Space 0

Weighted “C™: 0.50

Wav & Phosphorus Calculations Carmel-48 Print Date: 8/12/2016
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PROPOSED RETROFIT PRACTICE AND ANITICIPATED REDUCTION:
Proposed Retrofit Praclice: Wet ED Pond
Removal Eficiancy: 55%
PLosd ———————= 24.89 Ibiyr
11.28 kghyr
P Removal —-—s-sseeseamas, 1388 by
B.21 kahr
Summary:
Proposed Retrofit Practice Wat ED Pand
Drainage Area {acres) 5.7 |Phosphorus Loading {kg/yr) 11.29
Water Quality Volume {cf) 23588  |Phosphorus Reduction [kgiyr) 6.21

Wav & Phosphorus Calculations

Carmel-48

Print Date: 8/12/2016
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1

FARCEL INFORMATION SHOWN HEREQN TAKEM FROM
COLNTY TAX MAPFING,

TOPOGEEASHIC & HYDRICAAPHIC INFORMATION SHOWN
HERLOH PROVIDED DY SDW YOl CITY DEPARTMENT OF
ENMVIRCHMENT AL PROTECTION, BLIREAL) OF WATER
SUPFLY, 2012, SUBJECT TO GIS DATA SHARMG
ASREEMENT BETWEEN MYLDEP & EDEWE,

MEW FORE STATE WETLAKND PR0 TAKEN FROM CORMELL
LIMYERSITY GEQSFATIAL [NFORMATION REFOSITORY,

SITE SPECIFIC NOTES:
1.

DRAPAGE ARES INDICATED 12 INTENDED A5 AN
EETIMATE FOR COMCEPTUAL USE OHLY. FURTHER
EVALLATION OF ACTUAL SUBCATCHMENT BOUNMDARIES
MLST BE COMPLETED A5 PART OF DETALED DESKEM,
CRAFAGE ARES |NDICATED IS BASED OH APFARENT
COLLECTION AREA OF EXIETING CATCH BASING
QBESERVED OM SITE DURING FIELD INSPECTION.
PROPOSED SRF 5 LOCATED O PRIVATE PROFERTY,
COORDMATICH WITH FROFERTY OWHER TO DETAIN
EASEMENT WILL BE REQUIREDL

PROPOSED PROPRIETARY FILTERING PRACTICES LE
STORMFILTER OR APPROVED OTHER) IN PARKING LOT,
EXESTING STORMWATER COLLECTIONCONYEY ANCE
SYSTEM NEEDS TO BE YERIFIED T DETERMINE
LOCATIOMN OF SRP, TREATED WATER CLUSLITY WOLLIME
ANDY PHOSEPHORLUE REDUCTION,

ALTERNATIVE PRACTICES INCLUDE CATCH BASIN
BESOATE (FARCO STORAM BaSig) WITHIN CEESTING CATCH
HASING.
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PROPRIETARY FILTRATION GENERAL NOTES:
(LE. STORMFILTER)

1.  PARCEL INFORMATION EHCWT HERECN TAHEN FROM COUNTY TAX MAFFIRNG.

L TOPUGRAPHIC & HYDROGHASHIC [MECRMATICN SHOWH HEREDN PROVIDED BY MEW YORK
CATY EPSRTMENT OF EMVIRCHMENTAL PROTECTION, BUREAL OF WaTER SUPPLY, 202,
BUBJECT TO QIE DATA SHARING ACREEMENT BETWEEN NYCDEF & EQOHWG,

A MEW YORK STATE WETLAND INFO TAKEM FROM CORNELL UMIVEREITY GECSPATIAL
MFORMATICON BREPCSTORY.

EST. PHOSPHORUS _ -

REMOVAL: 1.01 KG/YR SEE
ATTACHED CALCULATION FURTHER EVALUATICM OF ACTUAL SUBCATCHMENT BOUNDARES MUST BE COMPLETED AS
FART OF DETALED DESIGH.

4
SITE SPECIFIC NOTES:
T
a . .
SHEET i - N r 3 DEAIMAGE MREA IDICATED B BASED OM APPARENT COLLECTION AREA OF EXISTING CATCH
&
a,

CFRAINAGE ARES MDECATED E5 INTEMDED A5 AN ESTIMATE FOR CONCEPTUSL USE OMLY.

TOWH OF CARMEL

BARINS OBESERVED ON STE DURING FIELD MSFECTION,

FRCPOSED SRF B LOCATED ON PRIVATE PROCFERTY, COORDINATION WITH PROPERTY
TWHER TO OBTAIM EASEMENT WiLL BE REQUIRED.

FROPOSOD PROPRICTARY FILTERING PRACTRCES (LC. STORAMFILTCR OR APPROVED OTHER) M
PARKING LOT, EXISTING STORMEATER COLLECTIONCOMVEYANCE EYETEM MNEEDS TO BEE
WERIFIED TO DETERMINE LOCATION OF ERF, TREATED WATER CUALITY WOLLUME AMD
BHOSPHORUS REDUCTION.

FLTERMATIVE PRACTICES INGLUDE CATCH BASIN INSERTS (FARCD STORM BAS) WITHIN
EXJETING CATCH BREIME,

PROFPRIETARY FILTERING PRACTICE
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FFCORBATION REPCGEITORY
ANY EIRETING UTEITY |KFORRATION SHOWR FERECH PROVIDED By MUM CHRALITY FOM
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COMSLETED AS BART OF DETALED ORSIGH,

iy

STORMWATER RETROFIT
CONCEPT PLAN

PUTHAM PLAZA

DRAIMAGE AREA PLAN
TOWH DF CARMEL




A RENNIA ENGINEERING DESIGN, puic
F AL » EXNIRONVEN AL » §TRUCTERAL
- ‘- 3 g ‘dligaPam, Fut B R0, Eam B, Do Purs, 17 1252

wuﬂ DAHD T (M7 DR - P 0 ETT-R0E |
S.CURRAN S S AL

PHOSPHORUS LOADING AND REDUCTION CALCULATION SHEET

Project #: Carmal-54

Praparad for: East of Hudson Coalition
Prepared by: CRP

Project County:  Putnam

Carmel-5A: Putnam Plaza - A
WATER QUALITY VOLUME: WOv/acre-feet) = [{PlRvI{A)] /12

A= 1.17 acres where: A= Contributing Area {acres)
| = 117 100.00% | = Impervious Area (acres/:)
P= 1.2 inches P= 20th Percentile Rainfall Event Mumber (in)
Rv = Runoff Coefficient [0.05 + 0.009(1))
Rv [calculated)= 0.2500 WOy = Water Quality Volume
Rv [min)™ = 09500
Wav (acre-ft) = 0.111
Wov fcu-ft) = 4842
“hinimum Rv = 0.2 when determining WOv, Use calculated Ry when datermining phosphorus loading,
Wk PEAK FLOAY:
Based upon NYSDEC Stormwater Manual, Appendix B-2
Tc= 0.08 hours Tc=  Time of Concentration (hours)
CN= g3 CH = Curve Number
qu = 569,691 qu= Unit Peak Discharge (cfs/mi*finch)
Op = 1.18727 CFS Qp=  Peak Discharge (CFS)
PHOSPHORUS LOADING:
Simple Method: Plogd = PxPix Rvx Cx Ax 07103
P = 45 where: P Load= Annual load (kg'yr)
Pj = 0.9 P= Annual Rainfall (inches)
Ry = 0.9500 Pj= Fraction of rainfall producing Runoff = 0.9
A= 117 Rv = Runaff Coefficiant
G= 0.50 C= Pollutant Concentration {mg)
A= A = Confributing Area {acres)
Weighted Loading Coefficients
Land Use % of Total Area
Residential 0
Commercial 0
Indisstrial 0
Actively Grazed Pasture o
Forest 0
Impernvious 1
Develped Open Space 0

Weighted “C™: 0.50

Wav & Phosphorus Calculations Carmel-54 Print Date: 8/12/2016
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PROPOSED RETROFIT PRACTICE AND ANITICIPATED REDUCTION:

PAGGI

ENGINEERING

— i 1 —

Proposed Retrofit Praclice: Stormifiller
Removal Eficiancy: 0%
PLoed ————> 511 Ibiyr
2.32 kgiyr
P Removal —-—-=smame—eees 2.04 byt
0.93 ka'yr
Summary:
Proposed Retrofit Practice Stormfiller
Drainage Area {acres) 1.2 |Phosphorus Loading {kg/yr) 2.32
Water Quality Valume (cf) 4842 |Phosphorus Reduction (kg/yr) 0.93

Wav & Phosphorus Calculations

Carmel-54

Print Date: 8/12/2016
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PHOSPHORUS LOADING AND REDUCTION CALCULATION SHEET

Project #: Carmal-5B8
Praparad for: East of Hudson Coalition

Prepared by: CRP

Project County:  Putnam

Carmel-5B: Putnam Plaza - B

WATER QUALITY VOLUME: WQw(acre-feet) = [(PHRvIfAN /12

A= 0.52 acres where: A= Contributing Area {acres)
| = 052 100.00% | = Impervious Area (acres/:)
P= 1.2 inches P= 20th Percentile Rainfall Event Mumber (in)
Rv = Runoff Coefficient [0.05 + 0.009(1))
Rv [calculated)= 0.2500 WOy = Water Quality Volume
Rv [min)™ = 09500
Wav (acre-ft) = 0.049
Wov fcu-ft) = 2152
“hinimum Rv = 0.2 when determining WOv, Use calculated Ry when datermining phosphorus loading,
Wk PEAK FLOAY:
Based upon NYSDEC Stormwater Manual, Appendix B-2
Tc= 0.08 hours Tc=  Time of Concentration (hours)
CN= g3 CH = Curve Number
qu = 569,601 qu= Unit Peak Discharge (cfs/mi*finch)
Op = 0.52768 CFS Qp=  Peak Discharge (CFS)
PHOSPHORUS LOADING:
Simple Method: Plogd = PxPix Rvx Cx Ax 07103
P = 45 where: P Load= Annual load (kg'yr)
Pj = 0.9 P= Annual Rainfall (inches)
Ry = 0.9500 Pj= Fraction of rainfall producing Runoff = 0.9
A= 0.52 Rv = Runaff Coefficiant
G= 0.50 C= Pollutant Concentration {mg)
A= A = Confributing Area {acres)
Weighted Loading Coefficients
Land Use % of Total Area
Residential 0
Commercial 0
Indisstrial 0
Actively Grazed Pasture o
Forest 0
Impernvious 1
Develped Open Space 0

Weighted “C™: 0.50

Wav & Phosphorus Calculations Carmel-508 Print Date: 8/12/2016
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PROPOSED RETROFIT PRACTICE AND ANITICIPATED REDUCTION:

PAGGI
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Proposed Retrofit Praclice: Stormifiller
Removal Eficiancy: 40%
PLosd ———————= 227 Ibiyr
1.03 kg'yr
P Removal —-—s-sseeseamas, 0.91 Ibvyr
0.41 kalr
Summary:
Proposed Retrofit Practice Stormfiller
Drainage Area {acres) 0.5 |Phosphorus Loading {kg/yr) 1.03
Water Quality Volume {cf) 2152  |Phosphorus Reduction (kgiyr) 0.41

Wav & Phosphorus Calculations

Carmel-508

Print Date: 8/12/2016
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PHOSPHORUS LOADING AND REDUCTION CALCULATION SHEET

Project #: Carmal-5C
Praparad for: East of Hudson Coalition

Prepared by: CRP

Project County:  Putnam

Carmel-5C: Putnam Plaza - C

WATER QUALITY VOLUME: WOQw(acre-feet) = [(PHRvIfAN /12

A= 1.66 acres where: A= Contributing Area {acres)
| = 186 100.00% | = Impervious Area (acres/:)
P= 1.2 inches P= 20th Percentile Rainfall Event Mumber (in)
Rv = Runoff Coefficient [0.05 + 0.009(1))
Rv [calculated)= 0.2500 WOy = Water Quality Volume
Rv [min)™ = 09500
Wav (acre-ft) = 0.158
Wov fcu-ft) = 6860
“hinimum Rv = 0.2 when determining WOv, Use calculated Ry when datermining phosphorus loading,
Wk PEAK FLOAY:
Based upon NYSDEC Stormwater Manual, Appendix B-2
Tc= 0.08 hours Tc=  Time of Concentration (hours)
CN= g3 CH = Curve Number
qu = 569,691 qu= Unit Peak Discharge (cfs/mi*finch)
Op = 1.6845 CFS Qp=  Peak Discharge (CFS)
PHOSPHORUS LOADING:
Simple Method: Plogd = PxPix Rvx Cx Ax 07103
P = 45 where: P Load= Annual load (kg'yr)
Pj = 0.9 P= Annual Rainfall (inches)
Ry = 0.9500 Pj= Fraction of rainfall producing Runoff = 0.9
A= 1.66 Rv = Runaff Coefficiant
G= 0.50 C= Pollutant Concentration {mg)
A= A = Confributing Area {acres)
Weighted Loading Coefficients
Land Use % of Total Area
Residential 0
Commercial 0
Indisstrial 0
Actively Grazed Pasture o
Forest 0
Impernvious 1
Develped Open Space 0

Weighted “C™: 0.50

Wav & Phosphorus Calculations Carmel-5C Print Date: 8/12/2016



RENNIA ENGINEERING DESIEN, pLic

L » EANIRONVEN L » 3 TRICTIRAL PA G G l
TaTEpTe e Tl BraThe —rSycles
SMCURRAN %!‘P:J[:EEE"‘-.-_LJ
PROPOSED RETROFIT PRACTICE AND ANITICIPATED REDUCTION:
Proposed Retrofit Praclice: Stormifiller
Removal Eficiancy: 40%
PLosd ———————= 7.25 |bfyr
3.20 kg'yr
P Removal —-—s-sseeseamas, 2.80 |bv'yr
1.32 kghyr
Summary:
Proposed Retrofit Practice Stormfiller
Drainage Area {acres) 1.7 |Phosphorus Loading {kg/yr) 3.29
Water Quality Volume {cf) 6869  |Phosphorus Reduction (kgiyr) 1.32

Wav & Phosphorus Calculations

Carmel-5C

Print Date: 8/12/2016
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PHOSPHORUS LOADING AND REDUCTION CALCULATION SHEET

Project #: Carmal-50
Praparad for: East of Hudson Coalition

Prepared by: CRP

Project County:  Putnam

Carmel-5D: Putnam Plaza - D

WATER QUALITY VOLUME: WQw(acre-feet) = [(PHRvIfAN /12

A= 128 acres where: A= Contributing Area {acres)
| = 128 100.00% | = Impervious Area (acres/:)
P= 1.2 inches P= 20th Percentile Rainfall Event Mumber (in)
Rv = Runoff Coefficient [0.05 + 0.009(1))
Rv [calculated)= 0.2500 WOy = Water Quality Volume
Rv [min)™ = 09500
Wav (acre-ft) = 0.122
Wov fcu-ft) = 5297
“hinimum Rv = 0.2 when determining WOv, Use calculated Ry when datermining phosphorus loading,
Wk PEAK FLOAY:
Based upon NYSDEC Stormwater Manual, Appendix B-2
Tc= 0.08 hours Tc=  Time of Concentration (hours)
CN= g3 CH = Curve Number
qu = 569,691 qu= Unit Peak Discharge (cfs/mi*finch)
Op = 1.28889 CFS Qp=  Peak Discharge (CFS)
PHOSPHORUS LOADING:
Simple Method: Plogd = PxPix Rvx Cx Ax 07103
P = 45 where: P Load= Annual load (kg'yr)
Pj = 0.9 P= Annual Rainfall (inches)
Ry = 0.9500 Pj= Fraction of rainfall producing Runoff = 0.9
A= 1.28 Rv = Runaff Coefficiant
G= 0.50 C= Pollutant Concentration {mg)
A= A = Confributing Area {acres)
Weighted Loading Coefficients
Land Use % of Total Area
Residential 0
Commercial 0
Indisstrial 0
Actively Grazed Pasture o
Forest 0
Impernvious 1
Develped Open Space 0

Weighted “C™: 0.50

Wav & Phosphorus Calculations Carmel-50 Print Date: 8/12/2016
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PROPOSED RETROFIT PRACTICE AND ANITICIPATED REDUCTION:
Proposed Retrofit Praclice: Stormifiller
Removal Eficiancy: 40%
PLosd ———————= 5.59 lbiyr
2.54 kog'yr
P Removal —-—s-sseeseamas, 2.24 by
1.01 kg
Summary:
Proposed Retrofit Practice Stormfiller
Drainage Area {acres) 1.3 |Phosphorus Loading {kg/yr) 2.54
Water Quality Volume {cf) 5287  |Phosphorus Reduction (kgiyr) 1.01

Wav & Phosphorus Calculations

Carmel-50

Print Date: 8/12/2016
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SEE ATTACHED CALCULATION SHEET . EXISTING

| STORMWATER

OUTFALL GENERAL NOTES:

: . FARCEL INFORMATION SHOWHN HEREQN TAXEN FROM COUNTY TaxX MaFFIG,

ol R TOPOGRAPHIC A HYDROGRAPHIC INFORMATION SHOWS HERECH PROVIDED
BY MEW YOREK CITY DEFARTMENT OF ENYIRONMENTAL PROTECTION, BLAREAL
OF WATER SUPFLY, 2012, BUBIECT TO G5 DATA SHARING AGREEMENT
BETWEEM NYCDEP & BOMWLE.
MEW YOREK STATE WETLAMND INFO TARKEMN FROM CORNELL UNNERSITY
GEJSFATIAL INFORMATION REFOSITORY.
ANY EXISTING UTILITY |RFORMATION SHOW HEREON PROVIDED BY
MUMICIPALITY FOR COMCEPTUAL DESKGHN PURPOSES OALY.

RETROFIT
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SITE SPECIFIC NOTES:
: 1. DRABAGE AREA INDICATED IS INTENDED AS AN ESTIMATE FOR CONGEPTLMAL
= UISE ONLY, FURTHER EVALUATION OF ACTUAL SUBCATCHMENT BOUNDARIES
PROPOSED STORMWATER MUST BE COMPLETED AS PART OF DETARLED DESIGN.
RETROFIT PROJECT: 2. PROPDSED SRP 15 LOTATEDR DN TOWN OWHED PROFERTY,
WET EXTENDED 3, PROPOEED WET EXTEMDED DETENTION POMND TO TREAT RUMOEF DISCHARGE
FROM EXISTING OUTFALL.

STORMWATER

DETENTION POND 4. COCRDINATEIN AND PFERMITTING WILL BE REQUIRED WITH KYSDEC TO
DETERMINE FEASIBEITY OF PROJECT OUE TO PROPOSED LOCATION WITHEN
MAPPED JURESDICTIONAL WETLAND. BASED ON SITE VESIT, IT APPEARS THAT
ACTUAL WETLAND LIMITS MAY NOT EXTEND AS FAR INTO THE PROPOSED SRP
AREA AS SHOWN ON AVAILASLE MAPPING, ADDITIONAL WETLAND MAPFING
ANDVOR SITE VISITS WITH THE NYSDEC MAY BE REQUIRED TO DETERMINE
FEASIBILITY OF PROPOSED SRP.
ALTERMATIVE SRF'8 THAT MAY AVDID IMPACT TO MAPPED WETLAND AREA
INCLUDE PROPRIETARY FILTERING PRACTICE (LE. STORMFILTER) AT END OF
PIPE

WET EXTEMDED DETEMTION POWD
TANYA LAME
TOWH OF CARMEL
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PHOSPHORUS LOADING AND REDUCTION CALCULATION SHEET

Project #: Carmal-7

Praparad for: East of Hudson Coalition
Prepared by: CRP

Project County:  Putnam

Carmel-7: Tanya Lane
WATER QUALITY VOLUME: WOv/acre-feet) = [{PiRvI{A)] /12

A= e2 A7 acres where: A= Contributing Area {acres)
| = 674 30.00% | = Impervious Area (acres/:)
P= 1.2 inches P= 20th Percentile Rainfall Event Mumber (in)
Rv = Runoff Coefficient [0.05 + 0.009(1))
Rv [calculated)= 03200 WOy = Water Quality Volume
Rv [min)™ = 0.3200
Wav (acre-ft) = 0.719
Wov fcu-ft) = 37
“hinimum Rv = 0.2 when determining WOv, Use calculated Ry when datermining phosphorus loading,
Wk PEAK FLOAY:
Based upon NYSDEC Stormwater Manual, Appendix B-2
Tc= 045 hours Tc=  Time of Concentration (hours)
CN= BE CH = Curve Number
qu = 406,531 qu= Unit Peak Discharge (cfs/mi*finch)
Op = 5.48016 CFS Qp=  Peak Discharge (CFS)
PHOSPHORUS LOADING:
Simple Method: Plogd = PxPix Rvx Cx Ax 07103
P = 45 where: P Load= Annual load (kg'yr)
Pj = 0.9 P= Annual Rainfall (inches)
Ry = 0.3200 Pj= Fraction of rainfall producing Runoff = 0.9
A= 22.47 Rv = Runaff Coefficiant
C= 0.41 C=  Pollutant Concentration (mg)
A= A = Confributing Area {acres)
Weighted Loading Coefficients
Land Use % of Total Area
Residential 1
Commercial 0
Indisstrial 0
Actively Grazed Pasture o
Forest L
Impernvious H
Develped Open Space 0

Weighted “C™: 0.

e

Wav & Phosphorus Calculations Carmel-7 Print Date: 8/12/2016
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PROPOSED RETROFIT PRACTICE AND ANITICIPATED REDUCTION:

Proposed Retrofit Praclice:
Removal Eficiancy:
PLoed ————>

P Removal —-—-=smame—eees

Wet ED Pond
55%
27.10 Ibhyr
12.29 kghyr
14.90 Ibiyr

B.76 kayr

PAGGI

ENGINEERING

— i 1 —

5.41 kgiyr Assume 80% of WQv treated

Summary:

Proposed Retrofit Practice Waet ED Pand

Drainage Area {acres) 225 |Phosphorus Loading {kg/yr) 12.29
Water Quality Volume [cf} 31317 |Phosphorus Reduction [kgiyr) 5.41

Wav & Phosphorus Calculations

Carmel-7

Print Date: 8/12/2016
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PROPOSED STORMWATER RETROFIT PROJECT:
CHANNEL STABILIZATION
~300 LINEAR FEET

A
EST, PHOSPHORUS REMOVAL: 5,88 KG/YR
SEE ATTACHED CALCULATION SHEET
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0 = G EXISTING 16-INCH CMP CULVERT PIPE
- DISCHARGING TO DRAINAGE SWALE.

CHECKED 87 LIF
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CRP
CRP

STORMWATER RETROFIT
CONCEPT PLAN

&l
A o jm
- E E
LOCATIOM BMAP:  ScalE; 1 m 4000 HE
Souree: AEIS Wordd Streal Map
GENERAL NOTES:
1. PARCEL INFORMATION SHOWN HERECN TAREN FROM COUNTY TAX MAPPRIG. b
2. TOPOGRAFHIC & HYDROGRAFHIC INFORMATION SHOWN HEREDN PROVIDED BY REW YORK CITY Z L
LEFARTMENT OF ENVIRONMERTAL FROTECTION, BUREAU OF WATER SUFFLY. 2012, SUBJEST TO GIS = »
DWTA SHARING MSREEMENT BETWEEN NYCOER & EGHWE, ~ -] ™
1. WEW YORK STATE WETLAND PWFC TAKEM FROM CORMELL UMNIVERSITY GECSSATIAL INFORMATION T &
REPOSITORY. g =€ 05
4, EXETIRNG OUTFALL LOCATIONSI/ES BASED O HELD INVESTIGATION, =
§.  THE PHOSFHORLSE VALUES INGLUDED IN THIS RETROFTT PLAMN ARE ESTIMATED WALLES. FINAL SIGNED) | 0 = t5
AMD BEALED PHOSPHORUS LOADNG CALCULATIONS WILL NEED TO BE FERFORMED M ADCORDANCE e z
WITH THE ECHWE DESIGN MANUAL CONSISTENT WITH THE LATEST APPROVED NYSDEC "ALTERNATIVE | = e 5
CHAMMEL STABILIZATION FORMULA". THE FINAL CALGULATIONS S=0ULD BCLUDE SUBVEYS TO = g =
COMFIRM CHANMEL DIMENSIONS. AND A COMPLETE AMALYSIS AND COMPUTATIONS OF ALL INPUT ) -
PARAMETERS USED I THE "ALTERMATIVE CHAMNKNEL ETASILIZATICN FORMULA", INGLUDING THE BEHI z
AHD HES INDEXES,
SITE SPECIFIC NOTES:
i.  THE PROPOSED SRP's ARE LOCATED 0N PRIVATE PROPERTY AND WILL REQUIRED T
COORCINATION WITH THE PROPERTY OWHNER TO DETAIN EASEMENTS FOR ARY 'WORK DATE: B2/
FERFORMED SEALE: 1o

CARMEL-S4-0B




IE:lrmlHA: Willow Road Wesl Channel Slabilization

Hgbes:

Channel IO A B o E F
Chanrel Degth - v (M) &0
Channed Boftom Width - B () 1510
Charmel Top Widih -T (i) 2000
‘Wetted Perimeder Calculabion-
2.0
P i)
Channel Lengih-L (it B
Seail Eraaban Depih-D ) QLR
Sail Eraaban Valume- ) B18.4
Waight® b} 53,7880
Wielghd (Kg) 26,565.3
P Laad™ [mgr 7590 5008
P Load {Kg/¥r} B.00
ESTIMGATED TOTAL h:ﬁ.l"ll;l‘ B 0o

1. Chennel dmensions are bazed ypon feld measurements taken by the WERLC besm during Reld visifs for each charnes]

1. The soil erasion depth ha been asasned to ke DU0EE, and is & conservaties assummption basad wpon the seatistical analysk and results included in the
shacy titled "A Practical Method of Comparting Stresmbank Ercslon Bste”™, This stisdy was the basis of the revied spprowed charned stabikragion
methiodology/calculations as approves] by NYSDEC, The assumed 0065 voafue was bamed specifically on the dats presented @ Figures 2 and 3 tsled

“Exrearn Bank Erodibilitg®, that corraspord e Low Bank Encchon Mazard Indos and Low Naar Bank Siress ratirgs.

%. The phoegthorus values incisded in this refrafit plan are sstimated values, Final sigred and =saled phoegphars kbadeg calculations will nesd 1o be
grerfarmed in eccordancs with the EDHWC Dasign Manual corsitant aith thi latest approsed NYSDEC “Ahematie Channel Stabilization Farmula®. The
final caficulstion= should irclude surveys to canfirm cherne] dimensions, snd ® complets analysis and compaatices of all inpat parsmeters used in the

"Alkernative Channel Stalbiliration Formrah”, inchiding the BEH| and KBS ircdeses,

4, Crarme] sgabilzagion projects proposed within dasaified stresms require taze by case revies and approval by 8YSOEC, a5 well 2= an approval of the

praposed stabidization mathod,

fgustion and Inpt Parsmaters Basls:
Wettod Porimeter [F) approximately Pz T+ [{8/3)* i1

Sail Erosion Viohame; W= P10

B0* = btk density [typ, %5 IRSCR)

Prest™™ = phosphorus bevel in soil (typ, 50 mpfig)



|carmel-98: Willow Road East Channel Stabilization

Hgbes:

Channel IO A o E F
Chanrel Degth - v (M) &0
Channed Boftom Width - B () 100
Charmel Top Widih -T (i) 150
‘Wetted Perimeder Calculabion-
2300
P i)
Channel Lengih-L (it 300
Seail Eraaban Depih-D ) QLR
Sail Eraaban Valume- ) 4485
Wedght® (I} A2 8075
Wielghd (Kg) 19,326.4
P Laad™ [mgfr) B.798 120,56
P Load {Kg/¥r} 580
ESTIMGATED TOTAL h:ﬁ.l"ll;l‘ 550

1. Chennel dmensions are bazed ypon feld measurements taken by the WERLC besm during Reld visifs for each charnes]

1. The soil erasion depth ha been asasned to ke DU0EE, and is & conservaties assummption basad wpon the seatistical analysk and results included in the
shacy titled "A Practical Method of Comparting Stresmbank Ercslon Bste”™, This stisdy was the basis of the revied spprowed charned stabikragion
methiodology/calculations as approves] by NYSDEC, The assumed 0065 voafue was bamed specifically on the dats presented @ Figures 2 and 3 tsled

“Exrearn Bank Erodibilitg®, that corraspord e Low Bank Encchon Mazard Indos and Low Naar Bank Siress ratirgs.

%. The phoegthorus values incisded in this refrafit plan are sstimated values, Final sigred and =saled phoegphars kbadeg calculations will nesd 1o be
grerfarmed in eccordancs with the EDHWC Dasign Manual corsitant aith thi latest approsed NYSDEC “Ahematie Channel Stabilization Farmula®. The
final caficulstion= should irclude surveys to canfirm cherne] dimensions, snd ® complets analysis and compaatices of all inpat parsmeters used in the

"Alkernative Channel Stalbiliration Formrah”, inchiding the BEH| and KBS ircdeses,

4, Crarme] sgabilzagion projects proposed within dasaified stresms require taze by case revies and approval by 8YSOEC, a5 well 2= an approval of the

praposed stabidization mathod,

fgustion and Inpt Parsmaters Basls:
Wettod Porimeter [F) approximately Pz T+ [{8/3)* i1

Sail Erosion Viohame; W= P10
B0 = bk densiby [fyp, %5 IBCR

Prest™™ = phosphorus bevel in soil (typ, 50 mpfig)
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GENERAL NOTES: E
1, PARCEL PFORMATEIN SHOMN HEREDON TAKEN FROM COLUNTY TAX = -
MAPPRG, L 5 g
2 TOPQZRAPHIC & HYDROGRAPHED INFORMATION SHOWN HEREDN O E
PROVIDED &Y REW YORE CITY DEPARTMENT OF ERVIRDNMENTAL e = ¥
PROTECTION, BUREALU OF WATER SUPPLY, 2012, SUBJECT TO GIS Fo HE
ATA SHARB G AGREEMENT BETWEEN MY CDER & ECQHWE, o L E ;
3, HEW TORK STATE WETLAND INFD TAKEN FROM CORNELL &
UMIVERSITY GELEPATIAL INFORMATION BEPDEITORY. o = 6
4, AMY EXISTIMG UTILITY INFORMATION SHOWN HEREQN PROVIDED BY E &
MUNICIFALITY FOR CONCEPTUAL DESIGN PURPOSEES OhLY, < L)
=Z
SITE SPECIFIC NOTES: =0
1. DEAINAGE ARES INDICATED IS INTEMDED A% &M ESTIMATE FOR o= = |¥,|E
CONCEFTUAL LUISE ONLY, FURTHER EVALLATION OF AGTUAL E 5%
SUBCATCHMENT BOUNDARIES MLEST BE COMPLETED AS PART OF n
2, PROPOSED SRP |5 LOCATED ON TOWN CMWNED PROPERTY, o |
3 WETLAMD PERRITTIMNG LIKELY REQUIRED DUE TO PROPOEED SRP E i
LCATEON WITHIN MAPPED STATE REGULATED WETLAND BUFFER ﬂ E
AREA,
PH{HJDEED. ETMATER 4, ALTERRATIVE SRP LOCATIONS BNCLUDE NORTH OF SITE ENTRAMCE
OR SOUTHEAST OF MaIN BUILDING IN PAREING LOT AREA.
RETROFIT PROJECT i
PROPRIETARY FILTRATION £
(LE. STORMFILTER) E §
o —
E3 || &
E 3 uw
ES || &
EST. PHOSPHORUS REMOVAL: 1.82 KGIYR T z
SEE ATTACHED CALCULATION SHEET ;_" T &
|_
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i
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PHOSPHORUS LOADING AND REDUCTION CALCULATION SHEET

Project # Kant-1

Praparad for: East of Hudson Coalition
Prepared by: CRP

Project County:  Putnam

Kent-1: Kent Highway Garage
WATER QUALITY VOLUME: WOv/acre-feet) = [{Pl{RvI{A)] /12

A= 2.4 acres where: A= Contributing Area {acres)

| = 23 100.00% | = Impervious Area (acres/6)

P= 1.2 inches P= 20th Percentile Rainfall Event Mumber (in)
Rv = Runoff Coefficient [0.05 + 0.009(1)]

Av [calculated)= 0.2500 WOy = Water Quality Volume

Wav (acre-fl) = 0.219

Waw feu-ft) = 9518

WO PEAK FLOW.

Based upon NYSDEC Stormwater Manual. Appendix B-2

Te= 015 hours Te=  Time of Concentration (hours)

CN = 89 CN = Curve Number

qu = 531.274 gu=  Unit Peak Discharge (cla/mi*finch)

Op = 217656 CFS Qp = Peak Discharge (CFS)

PHOSPHORUS LOADING:

Simple Method: Fload = PxPix AvxCxAx 0103

P= 45 where: P Load= Annual load [kg'yr)

P|= 0.9 P= Annual Rainfall (inches)

Rv = 0.9500 P = Fraction of rainfall producing Runolf = 0.8

A= 2.3 Rv = Runaft Coefficient

C= 0.50 C= Pollutant Concentration {mgT)
A= A = Confributing Area [acres)

Weighted Loading Coefficients

Land Use % of Total Area

Residential 0

Commercial 0

Industrial 0

Actively Grazed Pasture 0

Forest 0

Impernvious 1

Develpad Opan Space 0

Weighted “C™: 0.50

Wav & Phosphorus Calculations Kent-1 Print Date; 8/12/2016
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PROPOSED RETROFIT PRACTICE AND ANITICIPATED REDUCTION:
Proposed Retrofit Praclice: Stormifiller
Removal Eficiancy: 40%
PLosd ——m————= 10.04 Ibvyr
4.56 kg
P Removal —--s-sseeseseas, 4.02 |bv'yr
1.B2 kg
Summary:
\Proposed Retrofit Practice Stormfilter
Drainage Area {acres) 2.3 |Phosphorus Loading {kg/yr) 4.56
{Water Quality Volume (cf) 9518  |Phosphorus Reduction (kgiyr) 1.82
W & Phosphorus Colculotions Kent-1 Print Date; 8/12/2016
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PROPOSED STORMWATER ’ :

RETROFIT PROJECT: ot B o .
ULTIPLE POND SYSTEM LOCATION MAP: SCALE: 1* = 3007
N -1 A T ot ST Source; ArcGiS Warkl Sireat Map

il § - GENERAL NOTES:
E- 1. FARCEL INFORMATION SHOW™ HEREON TAKEN FROM COUNTY TAX

T RAAPPING,

EST. PHOSPHORUS REMOVAL: 20.5 KG/YR 2. TOPOGRAPHIC & HYDROGRASHIC INFORMATION SHOWN HEREON
PROVIDED BY NEW YORK CITY DEPARTMENT OF ENVIRONMENTAL

SEE ATTACHED CALCULATION SHEET PROTECTION, BUREAL OF WATER SUPPLY, 2012, SUBJECT T GIS
DATA SHARING AGREEMENT BETWEEN NYCOEP & ECHWE.
NEW YORK STATE WETLAND BNFO TAKEN FROM CORNELL
UNIVERSITY GEOSPATIAL INFORMATION REPOSITORY
ANY EXISTING UTIITY INFORMATION SHOWN HEREDN PROVIDED
BY MUNICIPALITY FOR CONCEPTUAL DESIGEN PURPOSES ONLY,

SYSTEM
TOWN OF EENT

MULTIFLE POND
MOKTROSE DRIVE QUTFALL

SITE SPECIFIC NOTES:

1. DRAINAGE ARESA INDICATED 15 INTEMNDED AS AN ESTIMATE FOR
CONCEFPTUAL USE OMLY. FURTHER EVALUATION OF ACTUAL
SUBCATCHMENT BOUNDARIES MUST BE COMFLETED AS PART OF
CETAILED DESHGEM,

PROPOEED SRP |5 LOCATED ON TOWN OWNED PROPERTY.
PROPOSED MULTIPLE POND SYSTEM TO TREAT RUNOFF
CISCHARGE FROM EXESTING TOWN OUTFALLS FOR TREATMENT
PRIOR TO DISCHARGE TO LAKE CARRMEL
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MORTROSE DORIVE QUTFALL

GENERAL NOTES:

T PARGEL INFORMATION SHOWN HEREGN TAKEN FROM COUNTY TAX MAPPNG.

% TORDORAPHE & HYDRIOGRAPHIC INFORMATION SHOWN HEREDK PROVIED BY MEW
YORK CITY DEPARTWENT OF ENVIRDRMAENTAL PRCTECTION. BUREALI DF WATER
SLPPLY, 2013, SUIIPCT T3 GE5 GATA SHARNG AGREEMENT BETWEDS NYCDEP &
SEW YORK BTATE WETLAND INFO TAKEN FROM CORNELL UNIVERSITY QECSPATIAL 1 ; 7 ! : G
IHFORMATION REFCEITORY. ' : 4 L Sl o | il s il - - ' T
ANY ERESTING UTRITY INFCRMATIGN SHIWN HERESN PROVIBED 1TV MUNKCIPALITY FOR 23 g L DA B
CONCEPTLAL DEBIGN PLURPOSES ONLY, . ;o : £ : : [ : N ToH
DRAINAGE AREA INDICATED 15 INTENDED A3 AN ESTIMATE FOR CONCEPTUAL USE : 2 bes ] | g -

TINLY, FLRTHER EVALLIATION OF ACTUAL SUBCATCHMENT BOUNDARIES MUST BE :
COMPUETED A5 PART OF DETAILED DESKGH
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PHOSPHORUS LOADING AND REDUCTION CALCULATION SHEET

Praject #: Kant - 2

Praparad for: East of Hudson Coalition

Prepared by: CRP
Project County:  Putnam

Kent-2: Montrose Drive Quifall

WATER QUALITY VOLUME: WOwiacre-feet) = [(PRw{AN 12

A= 61,5 acres where: A= Contributing Area {acres)

| = 185 30.08% | = Impervious Area (acres!%)

P= 1.2 inches P= 20th Percentile Rainfall Event Mumber (in)
Rv = Runoff Coefficient [0.05 + 0.009(1)]

Rv = 0.3207 WCw =  Water Quality Volume

Wov (acre-f) = 1.973

Wov fou-fi) = a5a22

PHOSPHORUS LOADING:

Simple Method: Pload =FxPixAvxCxAx 0103

P= 45 where, P Load= Annual load (kg'yr)

PFj= 0.9 P= Annual Rainfall (incheas)

Rv = 0.3207 Pl = Fraction of rainfall producing Runolf = 0.8

A= 61.5 By =  Runoff Coefficient

C= 041 C= Pofiutant Concentration {mg)
A= A = Confributing Araa {acras)

Weighted Loading Coefficients

Land Use % of Total Area

Residential il

Commercial o

Imdustrial 0

Actively Grazed Pasture 0

Farast o

Impervious o

Develpad Opan Space 0

Waighted "C": o417

Wav & Phosphorus Calculations

Kent - 2 Print Date; 8/15/2016
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PROPOSED RETROFIT PRACTICE AND ANITICIPATED REDUCTION:

Proposed Retrofit Praclice:
Removal Eficiancy:
PLoed ——mmm———>

P Removal —-—=smammeaeeee

Multiple Pond
76%
74.35 by
33.73 kghyr
56.51 |biyr
25.63 ka'yr

20.50 kgiyr Assume 80% of WQv treated

PAGGI

ENGINEERING

— i 1 —

Summary:

Proposed Refrofit Practice [Multiple Pond

Drainage Area {acres) 61.5 |Phosphorus Loading {kg/yr) 33.73
Water Quality Vialume (cf) 85922  |Phosphorus Reduction (kgyr) | 20.50

Wav & Phosphorus Calculations

Kent - 2

Print Date; 8/15/2016
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LOCATION MAP: scaLE: 17 = Jo00F
Sourca: AmGiE Word Street Map

GENERAL NOTES:

1. PARCEL INFORMATION SHOMWN HEREDN TARKEN FROM COUSTY TaX
MAFPIMNG.
TOPDERAPHIC & HYDROGRAPHIC BIFOSMATION SHIWHN HERECQHN
PROVIDED BY NEW YORK CITY DEPARTMENT OF ENVIROHNMENTAL
FROTECTION, BUREAU OF WATER SUPPLY, 2012, SURRECT TO GES
DATA SHARING AGREEMENT BETWEEN WYCDEF & EDHWC,
HEW YORK STATE WETLAMND INFO TAREMN FROM CORMELL
UMIVEREITY GECSPATIAL INFORMATION REPCIITORY.
AR EXISTING UTILITY INFORMATION SHDWN HEREDN PROVIDED BY
MUNICIPALITY FOR CONCEPTUAL DESIGN PURPOSES OHLY,

SITE SPECIFIC NOTES:

1. DRAINAGE AREA INDICATED B INTENDED AS AN ESTIMATE FOR
CORCEPTUAL USE ONLY, FURTHER EMALUATION OF ACTLAAL
SUBCATCHMENT BOUNDARIES MUST BE COMPLETED AS PART OF
DETAILED [MESSGEM.

PROPOSED SRF IS LOCATED ON PRIVATE PROPERTY,
COORDIMATICN WITH THE PROPERTY OWHER WILL BE REQUIRED TO
QETAIN EASEMENTS FOR ANY WORK PERFORMEDL

SURFACE SAMD FILTER
CHAUNG YEM WMOWNASTERY
TOWN OF KENT
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PHOSPHORUS LOADING AND REDUCTION CALCULATION SHEET

Project # Kant-3

Praparad for: East of Hudson Coalition
Prepared by: CRP

Project County:  Putnam

Kent-3: Chuang Yen Monastery

WATER QUALITY VOLUME: WOwiacre-feet) = [(PRw{AN 12
A= 4 acres where: A= Contributing Area {acres)
| = 3 100.00% l= Impenvious Area (acress)
P= 1.2 inches P= 20th Percentile Rainfall Event Mumber (in)
Rv = Runoff Coefficient [0.05 + 0.009(1)]
Rv = 0.5500 WCw =  Water Quality Volume
WaQv (acre-fi) = 0.285
Wav {cu-ff) = 12415
PHOSPHORUS LOADING:
Simple Method: Pload =FPxPixAvxCx Ax 0103
P= 45 where: P Load= Annual load (kgiyr)
Pj= 0.9 P= Annual Rainfall (incheas)
Ry = 0.9500 Pj= Fraction of rainfall producing Bunoff = 0.9
A= 3 Rv =  Runoff Coefficient
G= 0.43 C= Pollutant Concentration {mgT)
A= & = Conlribuling Area (acras)

Welghted Loading Coefficlents
Land Use % of Total Area
Residential 0.73
Commercial 0
Industrial 0
Actively Grazed Pasture 0
Faorast 0
Impervious 027
Develped Open Space 0

Waeighted “C": 0.43

Wav & Phosphorus Calculations

Kent-3 Print Date; 8/15/2016
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PROPOSED RETROFIT PRACTICE AND ANITICIPATED REDUCTION:
Proposed Retrofit Praclice: Surface Sand Filter
Removal Eficiancy: 58%
PLosd ——m————= 11.38 Ibfyr
5.16 kg'yr
P Removal —--s-sseeseseas, B.T1 Ibv'yr
3.05 kghyr
Summary:
{Proposed Retrofit Practice Surface Sand Filter
\Drainage Area {acres) 3.0 |Phosphorus Loading (kg/yr) 5.16
{Water Quality Volume {cf) 12415 |Phosphorus Reduction [kgiyr) 3.05
W & Phosphorus Colculotions Kent-3 Print Date; 8/15/2016
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EST. PHOSPHORUS REMOVAL:0.54 KGIYR |7} £ 4aif GENERAL NOTES: e
“S SEE ATTACHED CALCULATION SHEET = [0S 1 PARCEL INFORMATION SHOWN HEREON TAKEN FROM GOUNTY TAX

4 Z. TOPOGRAPHIC & HYDROGRAPHIC INFORMATION SHIOWN HEREDN
v PROVIDED BY NEW YORK CITY DEFARTMENT OF ENVIRONMEMNTAL
'::-? . B PROTECTEON, BUREAL OF WATER SUPPLY, X2, SUBJECT TOGIS
" L Nl "'E’C\. CaTh SHARING AGREEMENT BETWEEM MY CDEP & EQHWC.

— .,. " . MEW YORE STATE WETLAKD INFO TAKEN FROM CDRMNELL

e _&;‘r \ : USNIVERSITY GEDSPATIAL INFORMATION REFOSITORY,

12 ] ! ) - AMY EXISTRMG UTILITY INFORMATION SHOWN HEREON PROVIDED BY

i

MUK IFALITY FOR COMCEFTUAL DESIGN FURPLSES DMLY,

TOWN OF KENT

SITE SPECIFIC NOTES:

1. DRAIMAGE AREA INDICATED IS INTENDED AS AN ESTIMATE FOR
CONCEPTUAL LISE ONLY, FURTHER EVALLIATION OF ACTUAL
BUBCATCHMENT BOUNDARIES MUST BE COMFLETED AS PART OF
DETAILED DESIGN.

PROPOSED SRF IS LOCATED ON PRIVATE PROPERTY.
PROPGEED FILTERING [N EXISTIGN GRAVEL FARKING LOT FRIOR TO

. DISCHARGE T0 LAKE CARMEL.

3 s RN _ J ’ . ALTERKATIVE SRP's INCLUDE CATCH BASIN INSERTS (LE. FABCO
LOCATION MAP: sCALE: 1* = 3000 i STORMBASING,
Sourca: ArcGIS Wortd Street Map .

PROPRIETARY FILTERING SYSTEM
LAKEWIEW RESTALURANT
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PHOSPHORUS LOADING AND REDUCTION CALCULATION SHEET

Project # Kant-4
Praparad for:

Prepared by: CRP
Project County:  Putnam

East of Hudson Coalifion

Kent-4: Lakeview Restaurant

WATER QUALITY VOLUME: WOwiacre-feet) = [(PRw{AN 12
A= 224 acres where: A= Contributing Area {acres)
| = 0.7 31.25% | = Impervious Area (acres/6)
P= 1.2 inches P= 20th Percentile Rainfall Event Mumber (in)
Rv = Runoff Coefficient [0.05 + 0.009(1)]
Av = 0.3313 WOy = Water Quality Volume
Waov jacre-fi) = 0.074
Waowv (cu-fl) = 3232
Wk PEAK FLOAY:
Based upon NYSDEC Starmwater Manual, Appendix B-2
Tc= 0,15 hours Te=  Time of Concentration (hours)
CN= L] CN= Curve Number
qu = 618.115 qu=  Unit Peak Discharga (cta/mi*/inch)
dp = 0.85995 CFS Qp = Peak Discharge (CFS)
PHOSPHORUS LOADING:
Simple Method: Pload =PxPFix AvxCxAx 0103
P= 45 where: P Load= Annual load (kgiyr)
Pj= 0.9 P=  Annual Raintall (inches)
Ry = 0.3313 Pj= Fraction of rainfall producing Runoff = 0.9
A= 2.24 Rv = Runoff Coefficient
G= 0.44 C= Pollutant Concentration {mgT)
A= A = Confributing Area [acras)

Weighted Loading Coefficlents
Land Use % of Total Area
Residential 0,69
Commaercial 0
Industrial 0
Actively Grazed Pasture o
Farast o
Impernvious 0.31
Develped Open Space 0

Weaighted "C": 044
W & Phosphorus Colculotions Kent-4 Print Date; 8/15/2016
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PROPOSED RETROFIT PRACTICE AND ANITICIPATED REDUCTION:
Proposed Retrofit Praclice: Stormifiller
Removal Eficiancy: 4%
PLosd ——m————= 299 |biyr
1.35 kg'yr
P Removal —--s-sseeseseas, 1.18 Ibv'yr
0.54 kghyr
Summary:
{Proposed Retrofit Practice Stormfilter
\Drainage Area {acres) 2.2 |Phosphorus Loading (kg/yr) 1.35
[Water Quality Volume (cf) 3232 |Phosphorus Reduction (kg/yr) 0.54
W & Phosphorus Colculotions Kent-4 Print Date; 8/15/2016
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PHOSPHORUS LOADING AND REDUCTION CALCULATION SHEET

Project # Kant-5 A

Praparad for: East of Hudson Coalition
Prepared by: CRP

Project County:  Putnam

Kent-5 A: Lake Carmel
WATER QUALITY VOLUME:  WQv{acre-feet) = [(Pl{RviA) /12

A= 42 acres where: A= Contributing Area {acres)

| = 127  30.24% | = Impervious Area (acres!%)

P= 1.2 inches P= 20th Percentile Rainfall Event Mumber (in)
Rv = Runoff Coefficient [0.05 + 0.009(1)]

Rv [calculated)= 0.3221 WOy = Water Quality Volume

Rv [min)™ = 03221

Wav [acre-fi) = 1.353

Wov feu-ft) = 58937

“hinimum Rv = 0.2 when datermining WOv, Use calculated Ry when determining phosphorus loading,

PHOSPHORUS LOADING:

Simple Method: Fload = PxPix AvxCxAx 07103

P= 45 where: P Load= Annual load (kg'yr)

P = 0.9 P= Annual Rainfall (inches)

Rv = 03221 Pj= Fraction of rainfall producing Bunoff = 0.9

A= 42 Ry = Runaft Coefficiant

C= 041 = Pollutant Concentration {mg/)
A= A = Confributing Area {acres)

Weighted Loading Coefficients

Land Use % of Total Area

Residential 1

Commercial 0

Industrial 0

Actively Grazad Pasture 0

Forest 0

Impervious 0

Develped Open Space 0

Weighted “C*: o,

+a
—

Wav & Phosphorus Calculations Kent-5 & Print Date; 8/15/2016
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PROPOSED RETROFIT PRACTICE AND ANITICIPATED REDUCTION:

Proposed Retrofit Praclice:
Removal Eficiancy:
PLoed ——mmm———>

P Removal —-—=smammeaeeee

Wet ED Pond
55%
51.00 Ibfyr
23.13 kghyr
28.05 Ibvyr

12.72 kg'yr

10.18 kg'yr Assume 80% of WQv treated

PAGGI

ENGINEERING

— i 1 —

Summary:

Proposed Retrofit Practice Waeat ED Pand

Drainage Area {acres) 42,0 |Phosphorus Loading {kg/yr) 23.13
Water Quality Volume [cf} 58937 |Phosphorus Reduction [kgiyr) 10.18

Wav & Phosphorus Calculations

Kent-5 &

Print Date; 8/15/2016
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RETROFIT PROJECT
ﬁﬂ!;fﬁnm . PROPRIETARY FILTRATION
dle Bra T RMFILT
T B ory Pk Dt 5 (LE. STORMFILTER}) 5
(IS Sybrs drossng ] R - GENERAL NOTES:
: - -- i ¢ . PARCEL INFORMATION SHOWN HERECN TAKEN FROM COUNTY TAX
MAPPING,
TOPOGRAPHIC & HYDROGRAPHIC INFORMATION SHOWN HEREON
PROVIDED BY NEW YORK CITY DEPARTMENT OF ENVIRONMENTAL
PROTECTION, BUREAL OF WATER SUPPLY, 2012, SUBJECT TO GIS
DATA SHARING AGREEMENT BETWEEN NYCDEP & EOHWC.
. MEW YORK STATE WETLAND INFO TAKEN FROM CORNELL
i} 'I-{!"T' Coarmek i / . UNIVERSITY GEQSPATIAL INFORMATION REFOSITORY.
AE L A erat . . ANY EXISTING UTILITY INFORMATION SHOWN HERECH PROVIDED By i
EST. PHOSPHORUS REMOVAL: 2,45 KG/YR i : W MUNICIPALITY FOR CONCEPTUAL DESIGN PURPOSES OMLY,
SEE ATTACHED CALCULATION SHEET - :
B e i e s i e SITE SPECIFIC NOTES:
'_g - - . DRANAGE AREA INDICATED IS INTENDED AS AN ESTIMATE FOR
R CONCEPTUAL USE ONLY. FURTHER EVALUATION OF ACTUAL
E.Im 1“' mpE WTFALL 1 - ol E s s s ’ EUBCATCHMENT BOUNDARES MLUST BE COMPLETED AS PART OF

DETAILED DESKGN.
P s " ' . PROPOSED SRP IS LOCATED ON TOWN OWNED PROPERTY.
EIIETIHE 15" HDFE l'.'II.ITFALLL LY L e ' . PROPOSED FILTERING PRACTICE AT END OF FIPE. EXISTING
' i bt e . STORMWATER OUTFALL LOGATED | AREA OF PROBOSED SRP,
WHERE POSSILE, CONSIDERATION SHOULD BE GIVEN TO

| COMBINING MULTIPLE SRF's TO A SINGLE PRACTICE WHERE

SEE ATTACHED EALﬁJLATﬂH SHEEF AND TOPOGRAPHY ALLOW.
" STABELIZATIINELIMINATION OF EXISTING ERCOED CHANNELS

BETWEEM DUTFALL DISCHARGE AND LAKE CARMEL SHOLAD BE
BCORPORATED INTO DETARLED DESIGHN OF SRP.
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PHOSPHORUS LOADING AND REDUCTION CALCULATION SHEET

Project # Kant-5 B

Praparad for: East of Hudson Coalition
Prepared by: CRP

Project County:  Putnam

Kent-5 B: Lake Carmel
WATER QUALITY VOLUME: WOv/acre-feet) = [{Pl{RvI{A)] /12

A= 3.5 acres where: A= Contributing Area {acres)
| = 1.2 34.29% | = Impervious Area (acres!%)
P= 1.2 inches P= 20th Percentile Rainfall Event Mumber (in)
Rv = Runoff Coefficient [0.05 + 0.009(1)]
Av [calculated)= 0.3586 WOy = Water Quality Volume
Wav (acre-fl) = 0.126
Wav fcu-ff) = 5467
Wk PEAK FLOAY:
Based upon NYSDEC Starmwater Manual, Appendix B-2
Tc= 0,15 hours Te=  Time of Concentration (hours)
CN= L] CN= Curve Number
U = 618,115 qu=  Unit Peak Discharge (cfa/mifinch)
dp = 1.4545 CFS Qp = Peak Discharge (CFS)
PHOSPHORUS LOADING:
Simple Method: Flogd =PxPix AvxCxAx 0103
P= 45 where: P Load= Annual load (kg'yr)
Pl = 0.9 P= Annual Rainfall (incheas)
Av = 0.3585 Pj= Fraction of rainfall producing Runolf = 0.9
A= 3.5 Rv =  Runoff Coefficient
C= 0.41 C= Pollutant Concentration {(mgT)
A= & = Confribuling Area [acres)
Weighted Loading Coefficients
Land Use % of Total Area
Residential 1
Commaercial 0
Industrial 0
Actively Grazed Pasture 0
Forest L
Impervious 0
Develpad Open Space 0

Weighted “C": 041

Wav & Phosphorus Calculations Kent-5 B Print Date; 8/12/2016



RENNIA ENGINEERING DESIEN, pLic

CEL R ERNIRONYER LI = S TRUCTERAL PA G G l
E i [ = s
SMCURRAN %!‘P:J[:EEE"‘-.-_LJ
PROPOSED RETROFIT PRACTICE AND ANITICIPATED REDUCTION:
Proposed Retrofit Praclice: Stormifiller
Removal Eficiancy: 40%
P Load rerer————— 4,73 Ibhyr
215 kghyr
P Removal —— e 1.89 byt
0.86 kayr
Summary:
{Proposed Retrofit Practice Stormfilter
\Drainage Area {acres) 3.5 |Phosphorus Loading (kg/yr) 2.15
{Water Quality Volume {cf) 5467  |Phosphorus Reduction (kgiyr) 0.86

Wav & Phosphorus Calculations

Kent-5 B

Print Date; 8/12/2016
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PHOSPHORUS LOADING AND REDUCTION CALCULATION SHEET

Project # Kant-5 C

Praparad for: East of Hudson Coalition
Prepared by: CRP

Project County:  Putnam

Kent-5 C: Lake Carmel
WATER QUALITY VOLUME:  WQv{acre-feet) = [(PlRviA) /12

A= 13.8 acres where: A= Contributing Area {acres)
| = 4.2 30.43% l= Impenvious Area (acress)
P= 1.2 inches P= 20th Percentile Rainfall Event Mumber (in)
Rv = Runoff Coefficient [0.05 + 0.009(1)]
Av [calculated)= 0.3239 WOy = Water Quality Volume
Wav (acre-fl) = 0.447
Wav fcu-ff) = 19471
Wk PEAK FLOAY:
Based upon NYSDEC Starmwater Manual, Appendix B-2
Tc= 0.25 hours Te=  Time of Concentration (hours)
CN= BE CN= Curve Number
U = 513,485 qu=  Unit Peak Discharge (cfa/mifinch)
dp = 430364 CFS Qp = Peak Discharge (CFS)
PHOSPHORUS LOADING:
Simple Method: Flogd =PxPix AvxCxAx 0103
P= 45 where: P Load= Annual load (kg'yr)
Pl = 0.9 P= Annual Rainfall (incheas)
Av = 0.3239 Pj= Fraction of rainfall producing Runolf = 0.9
A= 13.8 Rv =  Runoff Coefficient
C= 0.41 C= Pollutant Concentration {(mgT)
A= & = Confribuling Area [acres)
Weighted Loading Coefficients
Land Use % of Total Area
Residential 1
Commaercial 0
Industrial 0
Actively Grazed Pasture 0
Forest L
Impervious 0
Develpad Open Space 0

Weighted “C": 041

Wav & Phosphorus Calculations Kent-5 C Print Date; 8/12/2016
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PROPOSED RETROFIT PRACTICE AND ANITICIPATED REDUCTION:

Proposed Retrofit Praclice:
Removal Eficiancy:
PLoed ——mmm———>

P Removal —-—=smammeaeeee

Stormifilter
409

16.85 lbhyr

7.64 kghyr

B.7T4 Ibwyr

3.06 kg'yr

PAGGI
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2.45 kgiyr Assume 80% of WQv treated

Summary:

Proposed Retrofit Practice Stormfiller

Drainage Area {acres) 13.8  |Phosphorus Loading {kg/yr) 764
Water Quality Volume [cf} 19471  |Phosphorus Reduction [kgiyr) 2.45

Wav & Phosphorus Calculations

Kent-5 C

Print Date; 8/12/2016
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PHOSPHORUS LOADING AND REDUCTION CALCULATION SHEET

Project # Kant-5 O

Praparad for: East of Hudson Coalition
Prepared by: CRP

Project County:  Putnam

Kent-5 D: Lake Carmel
WATER QUALITY VOLUME: WOv/acre-feet) = [{Pl{RvI{A)] /12

A= 4.9 acres where: A= Contributing Area {acres)
| = 1.5 3061% | = Impervious Area (acres!%)
P= 1.2 inches P= 20th Percentile Rainfall Event Mumber (in)
Rv = Runoff Coefficient [0.05 + 0.009(1)]
Av [calculated)= 0.3255 WOy = Water Quality Volume
Wav (acre-fl) = 0.160
Waowv (cu-fl) = 6948
Wk PEAK FLOAY:
Based upon NYSDEC Starmwater Manual, Appendix B-2
Tc= 0,16 hours Te=  Time of Concentration (hours)
CN= Ba CN= Curve Number
U = 595,504 qu=  Unit Peak Discharge (cfa/mifinch)
dp = 1.7812 CFS Qp = Peak Discharge (CFS)
PHOSPHORUS LOADING:
Simple Method: Pload =PxPFix AvxCxAx 0103
P= 45 where: P Load= Annual load (kg'yr)
Fj= 0.9 P=  Annual Rainfall (inches)
Ry = 03255 Pj= Fraction of rainfall producing Runoff = 0.9
A= 49 Rv = Runoff Coefficient
G= 0.41 C= Pollutant Concentration {mgT)
A= A = Confributing Area [acras)
Weighted Loading Coefficlents
Land Use % of Total Area
Residential 1
Commaercial 0
Industrial 0
Actively Grazed Pasture o
Farast o
Impernvious L
Develped Open Space [

Waeighted "C™ o

+
ey

Wav & Phosphorus Calculations Kent-5 0 Print Date; 8/12/2016
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PROPOSED RETROFIT PRACTICE AND ANITICIPATED REDUCTION:

Proposed Retrofit Praclice:

PAGGI

ENGINEERING

— i 1 —

Stormifiller
Removal Eficiancy: 4%
PLoed ——mmm———> 8.01 Ibvyr
2.73 kgiyr
P Removal —--s-sseeseseas, 2.40 |bv'yr
1.09 kgiyr
Summary:
|Proposed Retrofit Practice Stormfilter
Drainage Area {acres) 4.9 |Phosphorus Loading {kg/yr) 2.73
[Water Quality Volume (cf) 6948 |Phosphorus Reduction (kg/yr) 1.08

Wav & Phosphorus Calculations

Kent-5 0

Print Date; 8/12/2016
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GENERAL NOTES:

1. FARCEL INFORMATION SHOWN HERECHM TAREMN FROM COUNTY TAX
MAPPING.

x TOPOGRAPHES & HYDROGRAPHES INFORMATESHN SHOWHN HEREDOH
PROVIDED BY NEW YORE CITY DEPARTMENT OF ENVIROMMENTAL
FROTEGTION, BELUREAL OF WATER SLPPLY, 2012, SBUBJECT TO @I85
DATA SHARING AGREEMENT BETWEEM KYCDEP & EOHWL.,
MEW YORE STATE WETLAND BFO TAKERN FROM CORRMELL

i Ry * LNIVERSITY GEQSFATIAL INFORMATION REFOSITORY.
PROPOSED STORMWATER ' ANY EX|STING UTILITY INFORMATION SHOWN HEREON PROVIDED BY
i i T Hm mmEcT MUNICIPALITY FOR CONCEPTUAL DESIGN PURFOSES OMLY.

ﬁﬁ‘f’” . PROPRIETARY FILTRATION SITE SPECIFIC NOTES:
4 e (LE. STORMFILTER) 1. DRANAGE AREA INDICATED |5 INTENDED AS AN ESTIMATE FOR
CONCEPTUAL USE ONLY. FURTHER EVALUATION OF ACTLIAL
' ddeicne o SUBCATCHMENT BOUNDARIES MUST BE COMPLETED AS PART OF
e By d Dad DETAILED DESKIN.
W 2 PROPOSED SRP IS LOCATED ON TOWN OWNED PROPERTY.
: ii PROPOSED FILTERING PRACTICE AT END OF PIPE. EXISTING

LIF
A—M_COMCEFTFLAN
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L]
ETORMWATER QUTFALL LOCATED IN AREA OF FROPOSED SRP,

. " . WHERE POSSELE, CONSIDERATION SMOULD BE GIVEN TO
EST. PHOSPHORUS REMOVAL: 2.50 KG'YR : COMBINING MULTIPLE SRP's TO A SINGLE PRACTICE WHERE
SEE ATTACHED CALCULATION SHEET : PROXIMITY OF OUTFALLS, EXISTING DRAINAGE INFRASTRUCTURE

AND TOPDERAPHY ALLOW,
. STABELIZATIOMELBMIMATION OF EXESTING ERDDED CHANMELS
:-l g by BETWEEM DUTFALL DISCHARGE aMD LAKE CARMEL SHOULD BE

GESONED BY. GP/AL |

RCORPORATED INTD DETAILED DES|GN OF SRP,

Riner il paie -ﬁ’;"q:" '
(ol 411[_5}?: . s

LAKE CARMEL — E

TOWN OF KEMT

PROFRIETARY FILTERING PRACTICE
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LOCATION MAP: ScaLE: 1" = 3000

Spurce: AroGHE Ward Streef Map

GENERAL NOTES:

1 PARCEL [MPOMBLAT N S0 HENEOR TARER FROM COURTY TAX MAPRG,

. TOROGERAFHIC & HYDROGRAPHIC INFORMATION SHOWN HEREOK FROVIGED BY NEN
YORH CITY DEPSATMERT OF EMVIRORMEN TAL FAOTECTICR, SUREALI 0F WATER
SLIPPLY, 23, BURIECT TO G DATA THARING AGREEMENT BETWEEN MY LDEF &
LIS,

. 3 REW YOHE STATE WETLAND |WFO TAKEN FROMW CORNELL LNINEREITY GEOEPATEHL
FORUWATICH FERCEMORY.

4, ANY EXERTIRG UTILITY ISFORMATION SHOWN HERECK PROIDED BY WURECIPALTY
PO CONCEPTLAL DESIGN PLIRPOSES ONLY,

L% DHEIMALE AAEA IMDICEATED 1S BFENDED A% AN EXTIATE FO8 COMCEFTUAL LSE

OMLY. FURTHER EWVALUATION OF ACTUAL SUBCATCHVEMT BOUNDWAIES WUET BE
COWFLETED A5 PAAT OF DETAULED DESIGH.

b = b gl
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PHOSPHORUS LOADING AND REDUCTION CALCULATION SHEET

Praject #: Kant-5 E

Praparad for: East of Hudson Coalition
Prepared by: CRP

Project County:  Putnam

Kent-5 E: Lake Carmel
WATER QUALITY VOLUME:  WQv{acre-feet) = [(PlRviA) /12

A= 14 acres where: A= Contributing Area {acres)
| = 43 30.71% | = Impervious Area (acres!%)
P= 1.2 inches P= 20th Percentile Rainfall Event Mumber (in)
Rv = Runoff Coefficient [0.05 + 0.009(1)]
Av [calculated)= 03264 WOy = Water Quality Volume
Wav (acre-fl) = 0.457
Wav fcu-ff) = 19907
Wk PEAK FLOAY:
Based upon NYSDEC Starmwater Manual, Appendix B-2
Tc= 0.3 hours Te=  Time of Concentration (hours)
CN= B8 CN= Curve Number
U = 479,823 qu=  Unit Peak Discharge (cfa/mifinch)
dp = 411149 CFS Qp = Peak Discharge (CFS)
PHOSPHORUS LOADING:
Simple Method: Pload =PxPFix AvxCxAx 0103
P= 45 where: P Load= Annual load (kg'yr)
Fj= 0.9 P=  Annual Rainfall (inches)
Ry = 0.3264 Pj= Fraction of rainfall producing Runoff = 0.9
A= 14 Rv = Runoff Coefficient
G= 0.41 C= Pollutant Concentration {mgT)
A= A = Confributing Area [acras)
Weighted Loading Coefficlents
Land Use % of Total Area
Residential 1
Commaercial 0
Industrial 0
Actively Grazed Pasture o
Farast o
Impernvious L
Develped Open Space [

Waeighted "C™ o

+
ey

Wav & Phosphorus Calculations Kent-5 E Print Date; 8/12/2016
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PROPOSED RETROFIT PRACTICE AND ANITICIPATED REDUCTION:

Proposed Retrofit Praclice:
Removal Eficiancy:
PLoed ——mmm———>

P Removal —-—=smammeaeeee

Stormifilter
405

17.23 Ibhyr

7.81 kghyr

B.BY Ibvyr

313 kghr

PAGGI

ENGINEERING

— i 1 —

2.50 kgiyr Assume 80% of WQv treated

Summary:

Proposed Retrofit Practice Stormfiller

Drainage Area {acres) 14,0  |Phosphorus Loading {kg/yr) 7.51
Water Quality Volume [cf} 19907  |Phosphorus Reduction [kgiyr) 2.50

Wav & Phosphorus Calculations

Kent-5 E

Print Date; 8/12/2016
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PROPOSED STORMWATER
RETROFIT PROJECT GENERAL NOTES:
WET EXTENDED DETENTION 1, PARGEL INFORMATION SHOWN HERESN TAKEN FROM COUNTY TAX
PﬂHD MAPPING.
TOPOGRAPHEC & HYDRGERAPHIC RNFORMATION SHOWN HEREQN
PROVIDED BY MEW ¥0DR¥ CITY DEPARTMENT OF ENVIRDMUENTAL
PROTECTION, BUREAL OF WATER SUPPLY, 2012, SUBIECT TO GIS
DATA SHARING AGREEMEMNT BETWEEN WyCDEF & EOHWC.
MEW YORK STATE WETLAMD INFO TARKEM FROM CORMELL
UNIVEREITY GEQEPATIAL INFOAMATION REFOSIFORY,
T o S L ANY EXIRTING UTILUTY IWFORMATION SHOWN HERECH PROVICED BY
Al @.'ﬂ%@j' L MUNICIFALITY FOR CONCEFTUAL DESIGN PURPOSES ONLY,

LAKE
LAKE CARMEL - G = 2.00 KG/YR
TOTAL: 3.75 KGIYR
SEE ATTACHED CALCULATION SHEET
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SITE SPECIFIC NOTES:

1. DRAINAGE AREA INDICATED IS INTENDED AS AN ESTIMATE FOR
CONCEPTUAL USE ONLY, FURTHER EVALUATION OF ACTLIAL
SUBCATCHMENT BOUNDARIES MUST BE COMPLETED AS PART OF
DETAILED DESIGH.

PROPOSED SRF IS LOCATED ON TOWN OWNED PROPERTY.
PROPOSED WET EXTENDED DETENTION POND PROPOSED [N AREA
BETWEEN TWO EXISTING CUTFALLS. POTENTIAL AREA FOR
PRETREATMENT (FOREBAY OR HDS) IN AREA NEAR EACH CUTFALL
PRICR TO DIECHARGING TO TREATMENT FOND.
POSSBLE ALTERNATIVE SR®'s INCLUDE PROPRIETARY FILTERING
PRACTICES (1E. STORMFILTER OR APPROVED OTHER) AT EACH
DUTFALL LOGATION.
WHERE POSSIELE, CONSIDERATION SHOULD BE GIVEN TO
COMBINING MULTIPLE SRP's TO A SINGLE PRACTICE WHERE
FROXIMITY OF OUTFALLS, EXISTING DRAINAGE INFRASTRUCTURE
AND TOPOGRAFHY ALLOW,
. STABILIZATION/ELIMINATION OF EXISTING ERODED CHANMELS
& Lake Carmel - F 0D ROAL BETWEEN OUTFALL DESCHARGE AND LAKE CARMEL SHOULD BE

=
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DESIGNED By OPRL
DeswN B oML

INCORPORATED INTO DETAILED DESIGN OF SRP,
13

_;: .

EXISTING 15" HDPE OUTFALL

ot -
WSS vt by
| ks I 2

WET EXTENDED DETEWTION POMD
LAKE CARMEL — F-G

LOCATION MAF: scalE 1= 3001
Source; ArciGiS World Sireat Map
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PHOSPHORUS LOADING AND REDUCTION CALCULATION SHEET

Praject #: Kant-5 F

Praparad for: East of Hudson Coalition
Prepared by: CRP

Project County:  Putnam

Kent-5 F: Lake Carmel
WATER QUALITY VOLUME: WOv/acre-feet) = [{Pl{RvI{A)] /12

A= I acres where: A= Contributing Area {acres)
| = 22 31.43% | = Impervious Area (acres!%)
P= 1.2 inches P= 20th Percentile Rainfall Event Mumber (in)
Rv = Runoff Coefficient [0.05 + 0.009(1)]
Av [calculated)= 0.3329 WOy = Water Quality Volume
Wav (acre-fl) = 0.233
Waowv (cu-fl) = 10149
Wk PEAK FLOAY:
Based upon NYSDEC Starmwater Manual, Appendix B-2
Tc= 0.2 hours Te=  Time of Concentration (hours)
CN= L] CN= Curve Number
U = 565,468 qu=  Unit Peak Discharge (cfa/mifinch)
dp = 247039 CFS Qp = Peak Discharge (CFS)
PHOSPHORUS LOADING:
Simple Method: Pload =PxPFix AvxCxAx 0103
P= 45 where: P Load= Annual load (kg'yr)
Fj= 0.9 P=  Annual Rainfall (inches)
Ry = 0.3329 Pj= Fraction of rainfall producing Runoff = 0.9
A= 7 Rv = Runoff Coefficient
G= 0.41 C= Pollutant Concentration {mgT)
A= A = Confributing Area [acras)
Weighted Loading Coefficlents
Land Use % of Total Area
Residential 1
Commaercial 0
Industrial 0
Actively Grazed Pasture o
Farast o
Impernvious L
Develped Open Space [

Waeighted "C™ o
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PROPOSED RETROFIT PRACTICE AND ANITICIPATED REDUCTION:

Proposed Retrofit Praclice:
Removal Eficiancy:

PlLosd —mm—>

P Removal —-—=smammeaeeee

Wet ED Pond
55%
8.78 Iniyr
3.98 kgiyr
4.83 Ibvyr
2.9 kg'yr

PAGGI

ENGINEERING

— i 1 —

1.75 kg'yr Assume 80% of WQv treated

Summary:

Proposed Retrofit Practice Waeat ED Pand

Drainage Area {acres) 7.0 |Phosphorus Loading {kg/yr) 3.98
Water Quality Volume [cf} 10148 |Phosphorus Reduction (kgiyr) 1.75

Wav & Phosphorus Calculations

Kent-5 F

Print Date; 8/12/2016
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PHOSPHORUS LOADING AND REDUCTION CALCULATION SHEET

Project # Kant-5 G

Praparad for: East of Hudson Coalition
Prepared by: CRP

Project County:  Putnam

Kent-5 G: Lake Carmel
WATER QUALITY VOLUME:  WQv{acre-feet) = [(Pl{RviA) /12

A= B3 acres where: A= Contributing Area {acres)
| = 25 3012% l= Impenvious Area (acress)
P= 1.2 inches P= 20th Percentile Rainfall Event Mumber (in)
Rv = Runoff Coefficient [0.05 + 0.009(1)]
Av [calculated)= 03211 WOy = Water Quality Volume
Wav (acre-fl) = 0.267
Waowv (cu-fl) = 11608
Wk PEAK FLOAY:
Based upon NYSDEC Starmwater Manual, Appendix B-2
Tc= 0.2 hours Te=  Time of Concentration (hours)
CN= B8 CN= Curve Number
U = 554.75 qu=  Unit Peak Discharge (cfa/mifinch)
dp = 2. 77202 CFS Qp = Peak Discharge (CFS)
PHOSPHORUS LOADING:
Simple Method: Flogd =PxPix AvxCxAx 0103
P= 45 where: P Load= Annual load (kg'yr)
Pl = 0.9 P= Annual Rainfall (incheas)
Av = 0.3211 Pj= Fraction of rainfall producing Runolf = 0.9
A= 8.3 Rv =  Runoff Coefficient
C= 0.41 C= Pollutant Concentration {(mgT)
A= & = Confribuling Area [acres)
Weighted Loading Coefficients
Land Use % of Total Area
Residential 1
Commaercial 0
Industrial 0
Actively Grazed Pasture 0
Forest L
Impervious 0
Develpad Open Space 0

Weighted “C": 041

Wav & Phosphorus Calculations Kent-5 G Print Date; 8/12/2016
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PROPOSED RETROFIT PRACTICE AND ANITICIPATED REDUCTION:

Proposed Retrofit Praclice:
Removal Eficiancy:
PLoed ——mmm———>

P Removal —-—=smammeaeeee

Wet ED Pond
55%
10.05 Ibyr
4.56 hgiyr
5.52 Ibyr
2.51 kglyr

PAGGI

ENGINEERING

— i 1 —

2.00 kg'yr Assume 80% of WQv treated

Summary:

Proposed Retrofit Practice Waeat ED Pand

Drainage Area {acres) B.3 |Phosphorus Loading {kg/yr) 4.56
Water Quality Volume [cf} 11608  |Phosphorus Reduction [kgiyr) 2,00

Wav & Phosphorus Calculations

Kent-5 G

Print Date; 8/12/2016



EXISTING 12" HDPE OUTFALL

DOMMITMENT & M TEGRTTY DIIVT RESULTS

| #Lake Carmel .|

PROPOSED STORMWATER
RETROFIT PROJECT

WET EXTENDED DETENTION
POND

GEMERAL MOTES:
EST. PHOSPHORUS REMOVAL: . PARCEL IMFORMATION SHOWN HEREON TAKEN FROM GOUNTY TAX
LAHE EAH“EL- H ! ui ﬂm ?[JF'ﬂE?'ﬂ:?ﬁllPl-lll::ﬁ HYDROGRAPHIC INFORMATICON SHOWR HEREOM
LAKE CARMEL - 1= 2.23 KG/YR " PROVIDED BY NEW YORK CITY DEPARTMENT OF ENVIRDNMENTAL
TOTAL: 454 KGIYR PROTECTION, BUREAL OF WATER SUPPLY, 2012 SUBJECT TO GIS

DATA SHARING AGREEMENT BETWEEN NYGDEF & EGHWG,
SEE ATTACHED CALCULATION SHEET . NEW YORK STATE WETLAND INFO TAKEN FROM CORNELL
UNIVERSITY GECSPATIAL INFORMATION REPOSITORY.

AMY EXESTING UTIITY INFORMATION SHOWHN HERELN FROVIDED BY
MUNBCIFALITY FOR COMCEPTUAL DESIGN PURPOSES OMLY,

STORMWATER RETROFIT
CONCEPT PLAN

SITE SPECIFIC NOTES:
1. DRAINAGE AREA INDICATED |5 INTENDED A% AN ESTIMATE FOR
CONCEPTUAL USE ONLY, FURTHER EVALUATION OF ACTUAL
SUBCATCHMENT BOUNDARIES MUST BE COMPLETED AS PART OF
DETAILED DESIGN,
PROPOSED SHP |9 LOCATED ON TOWKN OIWNED PROPERTY,
PROPOSED WET EXTENDED DETENTION POND PROPOSED IN AREA
BETWEEN TWO EXISTING QUTFALLS, POTENTIAL AREA FOR
et = PRETREATMENT (FOREBRAY (IR HDE) IM AREA NEAR EACH (UITFALL
s = Lake Carme|=H. PRICR TO MSCHARGING TO TREATMENT POk,
: [}I L2 POSSIBLE ALTERNATIVE SRP's INCLUDE PROPREETARY FILTERING
E=Tal-s PRACTICES (LE. STORMFILTER OR APPROVED OTHER] AT EACH
i S OUTFALL LOCATION,
x WHERE POSSIBLE. COMSIDERATION SHOULD BE GIVEN TO

L]
— x COMBIMING KMULTIFLE SRF's TO A SINGLE FRACTICE WHERE
PROPOSED — EXISTING 15" HDPE QUTFALL PROXIMITY OF QUTFALLS, EXISTING DRAINAGE INFRASTRUCTURE
| AMD TOPOGRAPHY ALLOW.
PHEI.REAT"EHT AREA' 'I ; STABILZATIONELIMENATION OF EXIETING ERODED CHAMNELS
I : BETWEEN OUTFALL DISCHARGE AND LAKE CARMEL SHOULD B
| | ] IRCORPORATED BNTO DETAILED DESSGN OF SRP.

LAKE CARMEL — H-I

TOWH OF KENT

WET EXTENDED DETENTION POND




A RENNIA ENGINEERING DESIGN, puic
F AL » EXNIRONVEN AL » §TRUCTERAL
- ‘- 3 g ‘dligaPam, Fut B R0, Eam B, Do Purs, 17 1252

wuﬂ DAHD T (M7 DR - P 0 ETT-R0E |
S.CURRAN S S AL

PHOSPHORUS LOADING AND REDUCTION CALCULATION SHEET

Project # Kant-5 H

Praparad for: East of Hudson Coalition
Prepared by: CRP

Project County:  Putnam

Kent-5 H: Lake Carmel
WATER QUALITY VOLUME: WOv/acre-feet) = [{Pl{RvI{A)] /12

A= 8.3 acres where: A= Contributing Area {acres)

| = 28 31.18% | = Impervious Area (acres!%)

P= 1.2 inches P= 20th Percentile Rainfall Event Mumber (in)
Rv = Runoff Coefficient [0.05 + 0.009(1)]

Av [calculated)= 0.3306 WOy = Water Quality Volume

Wav (acre-fl) = 0.308

Waowv (cu-fl) = 13385

Wk PEAK FLOAY:

Based upon NYSDEC Starmwater Manual, Appendix B-2

Tc= hours Te=  Time of Concentration (hours)

CN = 89 CN= Curve Number

qu = HMLIKA qu=  Unit Peak Discharga (ets/mi™/inch)

dp = #NUM! CFS Qp = Peak Discharge (CFS)

PHOSPHORUS LOADING:

Simple Method: Pload =PxPFix AvxCxAx 0103

P= 45 where: P Load= Annual load (kg'yr)

Fj= 0.9 P=  Annual Rainfall (inches)

Ry = 0.3306 Pj= Fraction of rainfall producing Runoff = 0.9

A= 9.3 Rv = Runoff Coefficient

G= 0.41 C= Pollutant Concentration {mgT)
A= A = Confributing Area [acras)

Weighted Loading Coefficlents

Land Use % of Total Area

Residential 1

Commaercial 0

Industrial 0

Actively Grazed Pasture o

Farast o

Impernvious L

Develped Open Space [

Waeighted "C™ o

+
ey

Wav & Phosphorus Calculations Kent-5 H Print Date; 8/12/2016
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PROPOSED RETROFIT PRACTICE AND ANITICIPATED REDUCTION:

Proposed Retrofit Praclice:
Removal Eficiancy:
PLoed ——mmm———>

P Removal —-—=smammeaeeee

Wet ED Pond
55%
11.59 lbhyr
5.26 kghyr
8.37 Ibiyr
2.B8 kg'yr

PAGGI

ENGINEERING

— i 1 —

2.31 kgiyr Assume 80% of WQv treated

Summary:

Proposed Retrofit Practice Waeat ED Pand

Drainage Area {acres) 8.3 |Phosphorus Loading {kg/yr) 5.26
Water Quality Volume [cf} 13385  |Phosphorus Reduction [kgiyr) 2.31

Wav & Phosphorus Calculations

Kent-5 H

Print Date; 8/12/2016
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PHOSPHORUS LOADING AND REDUCTION CALCULATION SHEET

Praject #: Kant-5 |

Praparad for: East of Hudson Coalition
Prepared by: CRP

Project County:  Putnam

Kent-5 I: Lake Carmel
WATER QUALITY VOLUME: WOv/acre-feet) = [{Pl{RvI{A)] /12

A= 2 acres where: A= Contributing Area {acres)
| = 28 I 11% | = Impervious Area (acres!%)
P= 1.2 inches P= 20th Percentile Rainfall Event Mumber (in)
Rv = Runoff Coefficient [0.05 + 0.009(1)]
Av [calculated)= 0.3300 WOy = Water Quality Volume
Wav (acre-fl) = 0.2697
Wav fcu-ff) = 12937
Wk PEAK FLOAY:
Based upon NYSDEC Starmwater Manual, Appendix B-2
Tc= 0.2 hours Te=  Time of Concentration (hours)
CN= L] CN= Curve Number
U = 565,468 qu=  Unit Peak Discharge (cfa/mifinch)
dp = 2.14895 CFS Qp = Peak Discharge (CFS)
PHOSPHORUS LOADING:
Simple Method: Pload =PxPFix AvxCxAx 0103
P= 45 where: P Load= Annual load (kg'yr)
Fj= 0.9 P=  Annual Rainfall (inches)
Ry = 0.3300 Pj= Fraction of rainfall producing Runoff = 0.9
A= g Rv = Runoff Coefficient
G= 0.41 C= Pollutant Concentration {mgT)
A= A = Confributing Area [acras)
Weighted Loading Coefficlents
Land Use % of Total Area
Residential 1
Commaercial 0
Industrial 0
Actively Grazed Pasture o
Farast o
Impernvious L
Develped Open Space [

Waeighted "C™ o

+
ey

Wav & Phosphorus Calculations Kent-5 | Print Date; 8/12/2016
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PROPOSED RETROFIT PRACTICE AND ANITICIPATED REDUCTION:

Proposed Retrofit Praclice:
Removal Eficiancy:
PLoed ——mmm———>

P Removal —-—=smammeaeeee

Wet ED Pond
55%
11.19 Ibfyr
5.08 kghyr
B.16 Ibiyr
2,78 kg'yr

PAGGI

ENGINEERING

— i 1 —

2.23 kgiyr Assume 80% of WQv treated

Summary:

Proposed Retrofit Practice Waeat ED Pand

Drainage Area {acres) 8.0 |Phosphorus Loading {kg/yr) 5.08
Water Quality Volume [cf} 12937  |Phosphorus Reduction [kgiyr) 2.23

Wav & Phosphorus Calculations

Kent-5 |

Print Date; 8/12/2016
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PROPOSED STORMWATER
RETROFIT PROJECT :
WET EXTENDED DETENTION

EST. PHOSPHORUS REMOVAL:

LAKE CARMEL - J = 4.26 KG/YR

LAKE CARMEL - K =4,3% KG/YR
TOTAL:  B.65 KGIYR

SEE ATTACHED CALCULATION SHEET

y Lake Carmel -

s .

o

T
.

Wigtam o
?mf”'.f ‘n"m

LOCATION MAP: scaLE: 1= = apo
Sowmoe; ArcGlS Warkd Steet Map

GENERAL NOTES:
o PARCEL INFORMATION SHOWN HEREON TAKEM FROM COUNTY Tax

MAPPIRE
TOFCGRAPHIC & HYDROGRAPHIC INFORMATION SHOWN HEREDN
PROVIDED BY MEW YORK CITY DEFARTMENT OF ENVIRONMENTAL
FROTECTION, BUREAL OF WATER SUPPLY, 2012, SUBJECT TO GES
DATA SHARIMG AGREEMENT BETWEEN NYCDEF & ECOHWC,
MEW YDRK STATE WETLAKD [MFQ TAXEN FROM CORNELL
UNIVERZITY GEOSPAT|AL INFORMATION REFOS|TORY,
ANY EXISTING UTILITY INFORMATION SHOWN HERECH PROVIDED BY
MUNICIFALITY FOR CONCEFTUAL DESIGN PURFISES DMLY,

SITE SPECIFIC NOTES:

1. DEAINAGE AREA INMCATED ES INTENDED A5 AN ESTIMATE FOR
CONCEPTLAML USE DMLY, FLURTHER EVALUATION OF RCTLUAL
SUBCATCHMENT BOUNDARIES MUST BE COMPLETED AS PART OF
DETAILED DESGH.

FROPOSED SRP IS LOCATED ON TOWMN CWHED PROPERTY.
PROPOSED WET EXTEMNDED DETENTION PORD PROPCEED [N AREA,
BETWEEN TWO EXFETING OUTFALLE. POTENTEAL ARES FOR
FRETREATMEMNT (FOREBAY OF HOS) IN AREA NEAR EACH OUTFALL
FRICR TO DISCHARGING TO TREATMENT POMIL,

POSSIBLE ALTERMATIVE SRFs BCLUDE PROPRIETARY FILTERING
FRACTICES (L.E. STORMFILTER OR AFFROVED OTHER) AT EACH
CUTFALL LOCATION.

WHERE POSZIELE, CONSIDERATION SMOULD BE GNEN TO
COMBINING MULTIPLE 3RP's TO A SINGLE PRACTICE WHERE
FPROZIMITY OF DUTFALLS, EXISTING DRAINAGE INFRASTRUCTURE
AND TOPOGHRAPHY ALLIIWY,

STASILIZATRIMELIMINATEDN OF EXESTING ERODED CHARMELS
BETWEEMN OUTFALL DESCHARGE AMD LAKE CARMEL SHOULD BE
MCORPORATED INTO DETAILED DESIIN OF BRF,

[ SR L TR AR
W e il i W~ L

STORMWATER RETROFIT
CONCEPT PLAN

WET EXTEMDED DETEWNTION POMD
LAKE CARMEL — J-K

CESGNED BY:  CP B
CRAWN BF  CP [LAKECARMEL _A—M_CONCEPTPLAN |
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PHOSPHORUS LOADING AND REDUCTION CALCULATION SHEET

Praject #: Kant-5 J

Praparad for: East of Hudson Coalition
Prepared by: CRP

Project County:  Putnam

Kent-5 J: Lake Carmel
WATER QUALITY VOLUME:  WQv{acre-feet) = [(PlRvIA) /12

A= 28 acres where: A= Contributing Area {acres)
| = 25 30.36% l= Impenvious Area (acress)
P= 1.2 inches P= 20th Percentile Rainfall Event Mumber (in)
Rv = Runoff Coefficient [0.05 + 0.009(1)]
Av [calculated)= 03232 WOy = Water Quality Volume
Wav (acre-fl) = 0.905
Wav fcu-ff) = 39422
Wk PEAK FLOAY:
Based upon NYSDEC Starmwater Manual, Appendix B-2
Tc= 0.34 hours Te=  Time of Concentration (hours)
CN= B8 CN= Curve Number
U = 456,895 qu=  Unit Peak Discharge (cfa/mifinch)
dp = 7.75204 CFS Qp = Peak Discharge (CFS)
PHOSPHORUS LOADING:
Simple Method: Flogd =PxPix AvxCxAx 0103
P= 45 where: P Load= Annual load (kg'yr)
Pl = 0.9 P= Annual Rainfall (incheas)
Av = 0.3232 Pj= Fraction of rainfall producing Runolf = 0.9
A= 28 Rv =  Runoff Coefficient
C= 0.41 C= Pollutant Concentration {(mgT)
A= & = Confribuling Area [acres)
Weighted Loading Coefficients
Land Use % of Total Area
Residential 1
Commaercial 0
Industrial 0
Actively Grazed Pasture 0
Forest L
Impervious 0
Develpad Open Space 0

Weighted “C": 041

Wav & Phosphorus Calculations Kent-5 Print Date; 8/12/2016
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PROPOSED RETROFIT PRACTICE AND ANITICIPATED REDUCTION:

Proposed Retrofit Praclice:
Removal Eficiancy:
PLoed ——mmm———>

P Removal —-—=smammeaeeee

Wet ED Pond
55%
34,11 Ibhyr
15.47 kghyr
18.76 Ibvyr

B.51 kgylyr

4.26 kg'yr Assume 50% of WQv treated

PAGGI

ENGINEERING

— i 1 —

Summary:

Proposed Retrofit Practice Wet ED Pond

Drainage Area {acres) 28.0 |Phosphorus Loading {kg/yr) 15.47
Water Quality Vialume (cf) 39422 |Phosphorus Reduction (kgyyr) 4.26

Wav & Phosphorus Calculations

Kent-5

Print Date; 8/12/2016
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PHOSPHORUS LOADING AND REDUCTION CALCULATION SHEET

Praject #: Kant-5 K

Praparad for: East of Hudson Coalition
Prepared by: CRP

Project County:  Putnam

Kent-5 K: Lake Carmel
WATER QUALITY VOLUME: WOv/acre-feet) = [{Pl{RvI{A)] /12

A= 28.5 acres where: A= Contributing Area {acres)
| = 28 30.88% l= Impenvious Area (acress)
P= 1.2 inches P= 20th Percentile Rainfall Event Mumber (in)
Rv = Runoff Coefficient [0.05 + 0.009(1)]
Av [calculated)= 0.3279 WOy = Water Quality Volume
Wav (acre-fl) = 0.935
Waowv (cu-fl) = 40707
Wk PEAK FLOAY:
Based upon NYSDEC Starmwater Manual, Appendix B-2
Tc= 0.34 hours Te=  Time of Concentration (hours)
CN= B8 CN= Curve Number
U = 456,895 qu=  Unit Peak Discharge (cfa/mifinch)
dp = 8.00566 CFS Qp = Peak Discharge (CFS)
PHOSPHORUS LOADING:
Simple Method: Flogd =PxPix AvxCxAx 0103
P= 45 where: P Load= Annual load (kg'yr)
Pl = 0.9 P= Annual Rainfall (incheas)
Av = 0.3279 Pj= Fraction of rainfall producing Runolf = 0.9
A= 285 Rv = Runoff Coefficient
C= 0.41 C= Pollutant Concentration {(mgT)
A= & = Confribuling Area [acres)
Weighted Loading Coefficients
Land Use % of Total Area
Residential 1
Commaercial 0
Industrial 0
Actively Grazed Pasture 0
Forest L
Impervious 0
Develpad Open Space 0

Weighted “C": 041

Wav & Phosphorus Calculations Kent-5 K Print Date; 8/12/2016
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PROPOSED RETROFIT PRACTICE AND ANITICIPATED REDUCTION:

Proposed Retrofit Praclice:
Removal Eficiancy:
PLoed ——mmm———>

P Removal —-—=smammeaeeee

Wet ED Pond
55%
35.22 Ibhyr
15.98 kghyr
19.37 Ibiyr

B.78 kaiyr

4.39 kg'yr Assume 50% of WQv treated

PAGGI

ENGINEERING

— i 1 —

Summary:

Proposed Retrofit Practice Waeat ED Pand

Drainage Area {acres) 28.5 |Phosphorus Loading {kg/yr) 15.98
Water Quality Volume [cf} 40707  |Phosphorus Reduction [kgiyr) 4.39

Wav & Phosphorus Calculations

Kent-5 K

Print Date; 8/12/2016
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EST. PHOSPHORUS REMOVAL: 1.63 KGIYR
SEE A.AEHED CALCULATION SHEET

LOCATION MAP: scalE: 1~ = 3000
Sowma: AroEEE Wond Sfreat Adap

GEMERAL NOTES:

1. PEACEL INFORMATICN SHOWS HEREQH TAKEN FROM CSOUNTY TAX MAPFING.

2, TOPOGRAPHIC & Wy DROCRAPHIC INFORMATION SHCnd™ HEREQN PROADED BY MEW YORK
CITY DERPARTMENT OF ENVIROMMENTAL PROTECTION, BLUREAL OF WATER SUFPLY, 2013,
SURBJECT TO GIS DATA SHARING WEREEMENT BETWEEN MYCOEF & EDHWC.

HEW YORE STATE WETLAHD IMFD TAKEN FROM CORMELL UNNESSITY GEOSPATIAL
IMFORMATION REPOSITORY,

ANY EXISTIMG UTILITY INFORMATION S:0WH HEREDH FROVIDED BY MUMECIPALITY FOR
COMCEFTUAL DESHGM PURPOSES DMLY,

SITE SPECIFIC NOTES:

1. DRAMAGE ARER INDICATED IS INTEMDED AS AN ESTIMATE FOR CORNCERTLAL LISE OMLY.
FURTHER EXVALUATION OF ACTUAL SUBCATGHMENT BOUMDARIES MUST BE COMPLETED AS
PART OF DETAILED DESIEM.

PROFOSED SAP IS LOCATED GiH TOWH OWNED PROPERTY,

FROPOSED FILTERIMG PRACTICE AT END OF FIPE. EXIETING STORMAATER OUTFALL
LOCATED [N AREA OF PROFUSED SRP.

WHERE POSSIELE, CONSIERATION SHOULD BE GIVEN TO COMBIRIMNG MULTIPLE SR s TO &
SMGLE PRACTICE WHERE PROKIMITY OF OUTFALLS, EXISTING DRAMAGE NFRASTRUCTURE
ANDO TOPDGRAPHY ALLIW.

STABILIZATIONELIMINATION OF EXESTING CRODED SMANNELS BETWEEN OUTFALL
DASCHARGE AND LAKE CARMEL SHOLLD BE MCORPORATED INTO DETALED DESKGH QF SRP.

Woadard & Curan Englreedeg PA PC
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Wihiln Flalea, Hew Yok 1081

=
L
o
i3
[
Ll
(i
i
Lil
|_
=L
=
=
(i s
o
il
0]

LAKE CARMEL — L—M
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| GEMERAL MOTES:

1. PARACEL INFORMATION SHOVWN FEREDN TAREN FROM COUNTY TAX MAFFING,

& TOPOGRAPHIC & HYTRDGERAPHIC INFOIRIAT 0N SHOWN MEREDN PAREOED 0Y MEW
VO CETY DEPARTMENT EF ENVIRON MEMNTAL MROTECTION, BUREAL OF WaTER

Lﬂlﬁﬂlﬂrl .=|' | BUFPLY, 5112, BLEUIECT TO Gi8 DATA SHARING AGREEMENT BETWEEN NYCDER &
EOHAG.

1, MEW YORK STATE WETLAND INFD TAKEN FROM CORNELL UNNERSITY GEOSFATIL
BFCHRALTION REPOSITORY,

4, ANY EXETING UTILITY NFORMATION SHCAYK HEREDON PROVIDED BY MUNICPSTY
FOR COMCERTUAL DESIGN FURPOSES DMLY,

5, DRARMAGE AREABEICATED |5 KTERIED A% AN ESTIMATE FOR CONCERTUAL USE
OMLY, FLRTHER EVALLATION OF AETLAL SLUBCATEHMENT BOUSOWRIES W1 ST BE
COMPLETED A FART OF DETALED DESGH

5

STORMWATER RETROFIT
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PHOSPHORUS LOADING AND REDUCTION CALCULATION SHEET

Project # Kant-5 L

Praparad for: East of Hudson Coalition
Prepared by: CRP

Project County:  Putnam

Kent-5 L: Lake Carmel
WATER QUALITY VOLUME: WOv/acre-feet) = [{Pl{RvI{A)] /12

A= 8.1 acres where: A= Contributing Area {acres)
| = 28 30.7% l= Impenvious Area (acress)
P= 1.2 inches P= 20th Percentile Rainfall Event Mumber (in)
Rv = Runoff Coefficient [0.05 + 0.009(1)]
Av [calculated)= 0.3269 WOy = Water Quality Volume
Wav (acre-fl) = 0.268
Waowv (cu-fl) = 12959
Wk PEAK FLOAY:
Based upon NYSDEC Starmwater Manual, Appendix B-2
Tc= 0.2 hours Te=  Time of Concentration (hours)
CN= B8 CN= Curve Number
U = 554.75 qu=  Unit Peak Discharge (cfa/mifinch)
dp = 3.09447 CFS Qp = Peak Discharge (CFS)
PHOSPHORUS LOADING:
Simple Method: Flogd =PxPix AvxCxAx 0103
P= 45 where: P Load= Annual load (kg'yr)
Pl = 0.9 P= Annual Rainfall (incheas)
Av = 0.3269 Pj= Fraction of rainfall producing Runolf = 0.9
A= 8.1 Rv =  Runoff Coefficient
C= 0.41 C= Pollutant Concentration {(mgT)
A= & = Confribuling Area [acres)
Weighted Loading Coefficients
Land Use % of Total Area
Residential 1
Commaercial 0
Industrial 0
Actively Grazed Pasture 0
Forest L
Impervious 0
Develpad Open Space 0

Weighted “C": 041

Wav & Phosphorus Calculations Kent-5 L Print Date; 8/12/2016
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PROPOSED RETROFIT PRACTICE AND ANITICIPATED REDUCTION:
Proposed Retrofit Praclice: Stormifiller
Removal Eficiancy: 4%
PLosd ——m————= 11.21 Ibfyr
5.00 ko'yr
P Removal —--s-sseeseseas, 4.49 |bv'yr
203 kg'yr
1.63 kgiyr Assume 80% of WQv treated
Summary:
Proposed Retrofit Practice Stormfiller
Drainage Area {acres) 8.1 |Phosphorus Loading {kg/yr) 5.00
Water Quality Volume {cf) 12958  |Phosphorus Reduction [kgiyr) 1.63
W & Phosphorus Colculotions Kent-5 L Print Date; 8/12/2016
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PHOSPHORUS LOADING AND REDUCTION CALCULATION SHEET

Praject #: Kant-5 b

Praparad for: East of Hudson Coalition
Prepared by: CRP

Project County:  Putnam

Kent-5 M: Lake Carmel
WATER QUALITY VOLUME:  WQv{acre-feet) = [(PlRviA) /12

A= 13.6 acres where: A= Contributing Area {acres)

| = 4.2 30.88% l= Impenvious Area (acress)

P= 1.2 inches P= 20th Percentile Rainfall Event Mumber (in)
Rv = Runoff Coefficient [0.05 + 0.009(1)]

Av [calculated)= 0.3279 WOy = Water Quality Volume

Wav (acre-fl) = 0.446

Wav feu-fl) = 19428

Wk PEAK FLOAY:

Based upon NYSDEC Stormwater Manual, Appendix B-2

Toc= 025 hours Tec=  Time of Concentration (hours)

CHN = BE CH = Curve Number

qu = 513,485 qu=  Unit Peak Discharge (cts/mi*finch)

Op = 420401 CF3 Op=  Peak Discharge (CF3)

PHOSPHORUS LOADING:

Simple Method: Pload =PxPix AvxCxAx 0103

P= 45 where: P Load=  Annual load (kg'yr)

PFj= 0.9 P= Annual Rainfall (inches)

Rv = 0.3279 Pj=  Fraction of rainfall producing Runoff = 0.9

A= 13.6 Ry = Runoff Coefficient

C= 0.41 C=  Pollutant Concentration (mg)
A= A = Confributing Araa {acras)

Weighted Loading Coefficients

Land Use % of Total Area

Residential il

Commercial 0

Imdustrial 0

Actively Grazad Pasture 0

Forest 0

Impervious 0

Develped Open Space 0

e
-y

Waighted "G 0.

Wav & Phosphorus Calculations Kent-5 M Print Date: 8/12/2016
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PROPOSED RETROFIT PRACTICE AND ANITICIPATED REDUCTION:

Proposed Retrofit Praclice:
Removal Eficiancy:
PLoed ——mmm———>

P Removal —-—=smammeaeeee

Stormifilter
0%

16.81 Ibhyr

7.63 kghyr

B.T2 Iyt

3.05 kg'yr

PAGGI

ENGINEERING

— i 1 —

2.44 kgiyr Assume 80% of WQv treated

Summary:

Proposed Retrofit Practice Stormfiller

Drainage Area {acres) 13.6  |Phosphorus Loading {kg/yr) 7.63
Water Quality Volume [cf} 19428  |Phosphorus Reduction [kgiyr) 2.44

Wav & Phosphorus Calculations

Kent-5 M

Print Date: 8/12/2016
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= REMOVAL: 475 KGIYR
SEE ATTACHED CALCULATION SHEET
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_FIGURE _11¥17.0%%

A

LOCATIOMN MAP: sCcaLE: 1™ = oo

Soure: S Wordd Sireet Mop

PARCEL IMFORMATION SHOWHN HEREGHN TAKEN FROM COUNTY TAX MAPERNG.
TOPOGRAPHIC & HYDROGRAPHIC INFORMATION SHOWN HERECON PROVIDED
BY HEW YORK CITY DEPARTMENT OF ENVIRONMENTAL PROTECTION, HUREAL
OF WATER SUPPLY, 3012, SUBJECT T GEE DATA SHARIMNG AGREEMENT
BETWEEM NYCDEF & EOHWC.

MEW YORK BTATE WETLAND INFO TAKEN FROM CORNELL UNNWERSITY
GEOSPATIAL INFORMATION REFOSTORY,

ANY EXISTING UTILITY INFORMATION SHOWN HEREDN PROVIDED BY
MUMICIPALITY FOR CONCEFTUAL DESSN PURFTSES DMLY,

SITE SPECIFIC NOTES:

DRAINAGE AREA INOHCATED §5 INTENDED A5 AN ESTIMATE FOR COMCEPTUAL
USE QRLY. FURTHER EVALUATION OF ACTUAL SUBCATCHMENT BOUNDARIES
MUET BE COMPLETED AS PART OF DETAILED DESIGH,

PROPOSED SRP IS LOCATED ON CARMEL SCHOOL DISTRICT PROPERTY.
COORDINATION WITH THE SCHOOL METRICT WILL BE REQUIRED TO FURTHER
PVESTIGATE SITE, DETAIN AS-BLILT SURVEY INFORMATION OF EXISTING
DETENTION EQSTING COLLECTEON SYSTEM ARD TO OBTAIN EASEMENTS FOR

RETROFIT
CONCEPT PLAN

STORMWATER

KEMTELEWMENTAR TAPRIMARYSCHDA S | A—-B

CHECKED BY: LJP

CF R

DESICHED BY: CF
DEAWN EY:

SUBSURFACE INFILTRATION

KEWT ELEMEMTARY SCHOOL — A

TOWH DOF KENT




PARCEL INFORMATION SHOWN HEREON TAKEN FROM COUNTY TAX MAFEIRG,
TOPOGRAPHIC & HYDROGRAPHIC INFORMATION SHOWN HERECH PROVIDED
B MEW YOREK CITY DEFARTMENT OF ERVIRDNMENTAL PROTECTION, BUREAL
OF WATER SUPPLY, 2013, SUBJECT TO GIS DATA SHARING AGREEMENT
BETWEEN NYCDEP & ECHWE.

KEW YORK STATE WETLAND INFO TAKEN FROM CORMELL LNIWVERSITY
GEQEPATIAL INFORMATION REPOSITORY,

AMY EXEETIMNG UTILITY INFORMATION SHOWN HEREON PROVIDED BY
MUNECIPALETY FOR CONCEFTUAL DESIGH PURPOSES ORLY.

SITE SPECIFIC NOTES:

:

CRAMAGE ARES IKDICATED IS INTEMDED AS Al ESTIMATE FOR COMCEPTUAL
UESE GHNLY. FURTHER EVALUATION OF ACTUAL SUSCATCHMENT BOUNDARIES
MLUST BE COMPLETED AS PART OF DETAILED DESIGN,

PROPOEED SRP 15 LOCATED O CARMEL SCHOOL DESTRICT PROPERTY.
COORDINATION WITH THE SCHOOL DESTRICT WILL BE RECQUSRED TO FURTHER
INVEETHRATE SITE. DATAIN AS-BUILT SURVEY MFORMATION OF EXISTING
CETEMTION EXISTING COLLECTION SYSTEM AND TO OBTARN EASEMENTS FOR
ANY WOHK PERFORMED.

, |
~ Kent Elementary, School - B
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SURFACE SAMD FILTER
KENT ELEMENTARY SCHOOL — B
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PANTEL INFORBATION SHONN HEREOK TAKEN FIOM SOUNTY TAK MAPPNG,
TOPHERAPHI & HYDROGRAPHIC IFORMATION SHOWKN HERECN PROVIDED B MEW
FORK CITY CEFARTMENT OF ENVIRONWENTAL FROTECTION, BUREAL OF WATER
SUPPLY, 2042, SLBLIECT T 555 DATA SHARNG AGRETKERT BETWEEN NYCDEF &
HEW TORK STATE WETLAND INFD TAKEN FROM CORNELL UNIVERSITY GECEPATIAL
IMFORMATION REFOSITORY,

ANY ERESTING UTRETY IMEDRMATIIN SHOWH HERRTN PROVIOED Y MUKMCIPALITY FOR
CORCERTUAL DESFGN PLIRIISES CGRLY,

DAINACE AREA INDICATED I8 BNTENOED AS AN EETIMATE FOR GOMCEFTUAL USE
TRILY. FUATHER EXALLATION OF ACTUAL SUBCATCHMENT BOUKDARIES WUST BE
COMPLETED AS PART OF DETAILET DESIGH.
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PHOSPHORUS LOADING AND REDUCTION CALCULATION SHEET

Project # Kant-6 A

Praparad for: East of Hudson Coalition
Prepared by: CRP

Project County:  Putnam

Kent-6 A: Kent Elementary School - A
WATER QUALITY VOLUME:  WQv{acre-feet) = [(PlRviA) /12

A= 4 acres where: A= Contributing Area {acres)

| = 3 100.00% l= Impenvious Area (acress)

P= 1.2 inches P= 20th Percentile Rainfall Event Mumber (in)
Rv = Runoff Coefficient [0.05 + 0.009(1)]

Rv [calculated)= 0.2500 WOy = Water Quality Volume

Rv [min)™ = 09500

Wav [acre-fi) = 0.285

Wov feu-ft) = 12415

“hinimum Rv = 0.2 when determining WOv, Use calculated Ry when determining phosphorus loading,

PHOSPHORUS LOADING:

Simple Method: Fload = PxPix AvxCxAx 07103

P= 45 where: P Load= Annual load (kg'yr)

P = 0.9 P= Annual Rainfall (inches)

Rv = 0.9500 Pj= Fraction of rainfall producing Bunoff = 0.9

A= | Ry = Runaft Coefficiant

C= 0.50 = Pollutant Concentration {mg/)
A= A = Confributing Area {acres)

Weighted Loading Coefficients

Land Use % of Total Area

Residential 0

Commercial 0

Industrial 0

Actively Grazad Pasture 0

Forest 0

Impervious 1

Develped Open Space 0

Weighted “C*: 0.50

Wav & Phosphorus Calculations Kent-6 & Print Date; 8/14/2016
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PROPOSED RETROFIT PRACTICE AND ANITICIPATED REDUCTION:

Proposed Retrofit Praclice:
Removal Eficiancy:
PLoed ——mmm———>

P Removal —-—=smammeaeeee

Subsurface Infiltration
T
13.10 Ibfyr
5.94 kghyr
13.10 Ibvyr

5.54 ka'yr
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4.75 kg'yr Assume 80% of WQv treated

Summary:

Proposed Retrofit Practice Subsurface Infiltration

Drainage Area {acres) 3.0 |Phosphorus Loading {kg/yr) 5.94
Water Quality Volume [cf} 12415 |Phosphorus Reduction [kgiyr) 4.75

Wav & Phosphorus Calculations

Kent-6 &

Print Date; 8/14/2016
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PHOSPHORUS LOADING AND REDUCTION CALCULATION SHEET

Praject #: Kant-6 B

Praparad for: East of Hudson Coalition

Prepared by: CRP
Project County:  Putnam

Kent-6 B: Kent Elementary & Primary Schools

WATER QUALITY VOLUME:
A= 2.7 acres

| = 28 5259%
P= 1.2 inches
Rv |calculated)= 0.8833
Ry (min) ™" = 0.8833
Wav [acre-fi) = 0.239
Wov feu-ft) = 10389

Wiwiacre-feet) = [{PRviAN 12
where: A= Contributing Area {acres)
l= Impenvious Area (acress)
P= 20th Percentile Rainfall Event Mumber (in)
Fv = Runoff Coefficient [0.05 + 0.009(1)]
WOy = Water Quality Volume

“hinimum Rv = 0.2 when determining WOv, Use calculated Ry when determining phosphorus loading,

PHOSPHORUS LOADING:
Simple Method: Fload = PxPix AvxCxAx 07103
P= 45 where: P Load= Annual load (kg'yr)
P = 0.9 P= Annual Rainfall (inches)
Rv = 0.85833 Pj= Fraction of rainfall producing Bunoff = 0.9
A= 2.7 Ry = Runaft Coefficiant
C= 0.49 = Pollutant Concentration {mg/)
A= A = Confributing Area {acres)
Weighted Loading Coefficients
Land Use % of Total Area
Residential 0
Commercial 0
Industrial 0
Actively Grazad Pasture 0
Forest ]
Impervious 0.93
Develped Open Space 0.073
Waeighted "C™ 049
W & Phosphorus Colculotions Kent-6 B

Print Date; 8/14/2016
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PROPOSED RETROFIT PRACTICE AND ANITICIPATED REDUCTION:
Proposed Retrofit Praclice: Surface Sand Filter
Removal Eficiancy: 58%
PLosd ——m————= 10.67 Ibfyr
4.84 kg
P Removal —--s-sseeseseas, B.28 |bvyr
286 kg'yr
Summary:
\Proposed Retrofit Practice Surface Sand Filter
Drainage Area {acres) i) |Phosphorus Loading {kg/yr) 4.54
{Water Quality Volume (cf) 10388  |Phosphorus Reduction [kgiyr) 2.86
W & Phosphorus Colculotions Kent-6 B Print Date; 8/14/2016
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GENERAL NOTES:
. FARCEL INFORMATIOMN SHOWN HEREON TAKEN FROM COUNTY TAX MAFPPING.

TOFLGRAFHIC & HYDROGRAPHIC BIFORMATION SHOWMN HEREDN PROVIDED BY
REW YORE CiTY DEPARTMENT OF ENVIRONMENTAL PROTECTION, BUREA OF
WATER SUPPLY, 2012, SUBJECT TO GIS DATA SHARING AGREEMENT BETWEEN
KYYCDER & ECOHWC,
RE'W YORK STATE WETLAND INFO TAKEN FROM CORMELL UMIYERSITY GEQSPATIAL
INFORMATION REPOSITORY.
AMY EXISTIMG UTILITY INFORMATION SHOWN HEREQN PROVIDED BY MUMICERALITY

FOR GUNCEPTUAL DES|IGN PURPOSES ORLY,

a EI‘I’E SPECIFIC NOTES;
DRAIMAGE ARES INDICATED I3 IWTENDED A AN ESTIMATE FOR CONCEFTUAL USE
OMLY, FURTHER EVALUATION OF ACTUAL SUBCATCHMENT BOUMNDARIES MUST BE
COMPLETED AS PART OF DETAILED DESKSM.
FROPOSED SRP 1S LOCATED O CARMEL SCHOOL DISTRECT PROPERTY.
COORCINATION WITH THE SCHODL DISTRICT WILL BE RECQUSRED TO FURTHER
INVESTEZATE SITE, OBTARM AS-BULT SURVEY BFORMATION OF EXEETING DETENTION
EXESTING COLLECTION SYSTEM AND TO OBTAIN EASEMENTS FOR ANY 'WORK

STORMWATER RETROFIT
CONCEPT PLAN

SURFACE SAMD FILTER
KEMT PRIMARY SCHOOL
TOWN OF KENT
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GENERAL NOTES: WE L - e \ \ Tl
PARCEL BFORMATION SHOWN HEREON TAKEN FROW COUNTY TAK MAPPING I . ' % s | yES
1 TOROGRAPHIC & HYDROGRAPHES INFORMATION BHOWN HEREDH PROVIDED BY KEW VIR CITY DERAATVENT OF A . ) ¥ =N '_-:'.""'F
ENVIRCNMENTAL PROTECTION, TUREAL OF WATER SUPFLY, 2017, SUIIECT TGUES DATA, SHARING AGREEMENT BETWEDN ] = Y ] T

DRAIMAGE AREA PLAN
KEMT PRIMARY SCHOOL
TOWN OF KENT

_ . FOR W J0 NUMBER:
NYCOEP b BOMWA, 11y iy v . DRIE- D806
5 MNEW YORM ETATE 'WETLAMD IMFO TAZER FROW CORMELL USIVERETY QECEPATIAL MAORMATION REPOSITOAY. . L1 (R 4 e L J m-
&€ AN EXIETING UTILTY INFCRRATION SHOWS HEREON PRVIDED BY MUNICIPALITY FOR COMCEPTILA DESGK PURPZEES OhLY. l\ =]
PRAIMAGE ARES INDICATED B NTENDER A5 AN ESTRATE FOR CONCEPTUAL USE DXNLY, FURTHER ENALLATEDN OF ACTLAL m
SLRNCATCHRENT BOUMEARIES WUST 8B COMPLETED A% BART OF DETARLED DESIGM.
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PHOSPHORUS LOADING AND REDUCTION CALCULATION SHEET

Project # Kant-60C

Praparad for: East of Hudson Coalition
Prepared by: CRP

Project County:  Putnam

Kent-6C: Kent Elementary & Primary Schools
WATER QUALITY VOLUME:  WQv{acre-feet) = [(FlRviA) /12

A= 3.6 acres where: A= Contributing Area {acres)

| = 3.6 100.00% | = Impervious Area (acres!%)

P= 1.2 inches P= 20th Percentile Rainfall Event Mumber (in)
Rv = Runoff Coefficient [0.05 + 0.009(1)]

Rv [calculated)= 0.2500 WOy = Water Quality Volume

Rv [min)™ = 09500

Wav (acre-fl) = 0.342

Wov feu-ft) = 14808

“hinimum Rv = 0.2 when determining WOv, Use calculated Ry when determining phosphorus loading,

PHOSPHORUS LOADING:

Simple Method: Fload = PxPix AvxCxAx 07103

P= 45 where: P Load= Annual load (kg'yr)

P = 0.9 P= Annual Rainfall (inches)

Rv = 0.9500 Pj= Fraction of rainfall producing Bunoff = 0.9

A= 3.8 Ry = Runaft Coefficiant

C= 0.50 = Pollutant Concentration {mg/)
A= A = Confributing Area {acres)

Weighted Loading Coefficients

Land Use % of Total Area

Residential 0

Commercial 0

Industrial 0

Actively Grazad Pasture 0

Forest 0

Impervious 1

Develped Open Space 0

Weighted “C*: 0.50

Wav & Phosphorus Calculations Kent-GL Print Date; 8/15/2016
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PROPOSED RETROFIT PRACTICE AND ANITICIPATED REDUCTION:
Proposed Retrofit Praclice: Surface Sand Filter
Removal Eficiancy: 58%
PLosd ——m————= 15.72 Ibfyr
7.13 kgiyr
P Removal —--s-sseeseseas, 8.28 |bvyr
4.2 kahr
Summary:
{Proposed Retrofit Practice Surface Sand Filter
\Drainage Area {acres) 3.6 |Phosphorus Loading (kg/yr) 7.13
{Water Quality Volume {cf) 14888  |Phosphorus Reduction [kgiyr) 4.21
W & Phosphorus Colculotions Kent-60 Print Date; 8/15/2016



N A AR [ i G RS

COMMITRENT & MTECRITY DIEVE RESULTS
] T.OWC

708 Weshohesrter Avenas, Suls L2

‘Wivita Plans, Mew Yok 10608
BOOLEIP AN | wwem wosdardrurTan.cos

Waodard & Comas Erglheiing P'a PC

AL LEJHE W VAN [ L

e

A
-\
DA

LOCATION MAP: SCALE; 1 = 4006
Source; ArcGiS Workd Strest Map

LEWEADRCELENENTARYSTHIOL _|

=
'
o
J==
(i
Lad
y
=
(]
L

L
o

=
Lt
]
o
|_
Ll
e
e
i
]
=
=
e
=
I

& [Pev shore)Fl e nie ntanyis o nasl

GENERAL NOTES:

} PARCEL BNFORMATION SHOWN HEREON TAKEN FROM COUNTY TAX

RETROFIT PROJECT & = ;i
SURFACE SAND FI-'l:EH e L 3

" el __.L'__-' ey | i r e MAPERG,
"!:m EETE B \ . TOPDGRAPHIC & HYDROGRAPHIC INFORMATION SHOWN HEREON
\ BROVIDED By NEW YORK CITY DEPARTMENT OF ENVIERONMENTAL

MTARY SCHOOL

2 64 KGIYR f.—' 1 i Y ; ] PROTECTION, BUREAL OF WATER SUPPLY, 22 SURECT TO G2
- F L | . DATA SHARING AGREEMENT BETWEEN MY CDEF & EOHWC,
h ' : HEW YORK STATE WETLAND INFO TAKEN FROM CORMELL
URNERSITY GECEPATIAL BNFORMATION REPCEITORY.
AR EXEETIMG UTIITY IMFORMATION SHOWK HEREQON PROVIDED BY
MUNICIFALITY FOR CONCEFTUAL DESIGN PURPOSES QMUY

SURFACE SAND FILTER
E
TOWH OF LEWISBORD

LEWISEDRO ELEM

SITE SPECIFIC NOTES;

1. DRAMAGE AREA INDIGATED IS INTEMNDED AS AN ESTIMATE FOR.
CONCERTUAL USE ORLY, FURTHER EVALUATION OF ACTLAL
BUBCATCHMENT BOUSNDARIES MUST BE COMPLETED AS PART OF
DETAILED DESHEM,

PROPOSED SRP |5 LOCATED ON SCHOOL PFROPERTY,
GOORDINATION WITH THE SCHOOL DESTRICT WiLl BE REQUIRED T
OBTAIN EASEMENTE FOR AMNY WORK PERFORMED.
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PHOSPHORUS LOADING AND REDUCTION CALCULATION SHEET

Project # L-4
Praparad for:

Prepared by: CRP

Project County:  Wesichester

East of Hudson Coaliftion

L-4: Lewisboro Elementary School

WATER QUALITY VOLUME:
A= 3.9 acres

| = 24 B1.54%
P= 1.3 inches
Av [calculated)= 0.6038
Wav jacre-fi) = 0.255
Waw feu-ff) = 11113
WO PEAK FLOW.

WQv(acre-feet) = [{PRvIAN /12

where: A= Contributing Area {acres)
|= Impenvious Area (acress)
P= 20th Percentile Rainfall Event Mumber (in)
Rv = Runoff Coefficient [0.05 + 0.009(1))
WOy = Water Quality Volume

Based upon NYSDEC Stormwater Manual. Appendix B-2

Te= haurs Te=  Time of Concentration (hours)
CN = 84 CN = Curve Number
qu = #MUKE gu=  Unit Peak Discharge (cla/mitfinch)
Op = #NUMI CFS Op=  Peak Discharge (CFS)
PHOSPHORUS LOADING:
Simple Method: Pload =PxPixRvxCxAx 07103
P= 486 where: P Load= Annual load (kg'yr)
Fj = 0.4 P=  Annual Rainfall (inches)
RAv = 0.6033 Pj= Fraction of rainfall producing Runolf = 0.9
A= 3.5 Ry = Runoff Coefficient
Cm 0.42 C= Pollutant Concentration {mgT)
A= & = Confribuling Area {acres)
Weighted Loading Coefficients
Land Use % of Total Area
Residential 1]
Commercial 0
Irecyasitricad 0
Actively Grazed Pasture 0
Forest 0
Impervious 062
Develpad Open Space 0.38
Waighted "C": 042

Wav & Phosphorus Calculations

L-4

Print Date; 8/15/2016
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PROPOSED RETROFIT PRACTICE AND ANITICIPATED REDUCTION:

Proposed Retrofit Praclice:
Removal Eficiancy:

PLosd ——m—>

P Removal —-—-=smame—eees

Surface Sand Filter
5%
8.87 Ibhr
4,48 kghyr
5.82 byt
2.64 kg'yr
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Summary:

Proposed Retrofit Practice Surface Sand Filter

Drainage Area {acres) 3.9 |Phosphorus Loading {kg/yr) 4.48
Water Quality Volume [cf} 11113 |Phosphorus Reduction [kgiyr) 2.64

Wav & Phosphorus Calculations

L-4

Print Date; 8/15/2016
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LOCATION MAP:  sCALE 1% = 000
Source; ArcGiS Waorkd Strest Map

GENERAL NOTES:
PARCEL INFORMATEIN SHOWN HEREON TAREMN FROM COUNTY TAK MAPPING.
TOPQERAFHIC & HYDRDIRAPHED IKFORMATION SHOWN HEREQN FROVIDED
BY MEW YORK CITY DEFARTMENT OF EMNVIRDMMENTAL PROTECTION, BUREAL
OF WATER SUPPLY, 2012, SUBMECT TO G153 DATA SHARING AGREEMEMT
i | BETWEEN KYCDEF & EDHNWE,
e TR j o WEW YORK STATE WETLAMND INFO TAHEN FROM GORNELL UNIVERSITY
e : GEOSPATIAL INFORMATION REPOSITORY.

[ 4] ANY EXISTING UTEITY INFORMATION SHOWR HEREDN |15 BASED ON SITE

L REE e QHESERVATIONS AMND ARE INTENDED FOR CONCEPTUAL PURFOSES DMLY,

M & ' SITE SPECIFIC NOTES:

DRAMNAGE AREA INDICATED I BTENDED AS AN ESTIMATE FOR CONGERTLAL

USE OWLY. FURTHER EVALLATION OF ACTUAL SUBCATCHMENT BOURDARIES

MLUST BE COMPLETED AS PART OF DETALED DESIGN.

PROPOSED SRP |5 LOCATED ON TOWN PROFPERTY. CODRDINATION WITH

PARKS AND RECREATION DEPARTMENT WiILL BE REQUIRED TO ESTABLEEH

CONSTRUCTION TIMIMNG AND ANY REQURED PHASING TO ENSURE IMPACTS TO

EXETING DPERATIONS ANDIOR PARK SERVICES ARE MiRIMIZED,
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PROPOSED STORMWATER RETROFIT PROJECT:
SUBSURFACE INFILTRATION WITH
HYDRODYNAMIC SEPARATOR PRETREATMENT

EST. PHOSPHORUS REMOVAL: 3.0 KG/YR
SEE ATTACHED CALCULATION SHEET

MILFTRATION

LEWSEORD TOWW PARK
TOWH OF LEWSEORD
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PHOSPHORUS LOADING AND REDUCTION CALCULATION SHEET

Project # L-5§

Praparad for: East of Hudson Coalition
Prepared by: CRP

Project County:  Wesichester

L-5: Lewisboro Town Park
WATER QUALITY VOLUME: WOv/acre-feet) = [{PiRvI{A)] /12

A= 1.4 acres where: A= Contributing Area {acres)

| = 1.4  100.00% |= Impenvious Area (acress)

P= 1.3 inches P= 20th Percentile Rainfall Event Mumber (in)
Rv = Runoff Coefficient [0.05 + 0.009(1))

Rv |calculated)= 0.5500 WCw =  Water Quality Volume

Wav (acre-ft) = 0.144

Waw feu-ff) = 6276

PHOSPHORUS LOADING:

Simple Method!: Pload =P xPixAvx Cx Ax 0703

P= 486 where: P Load= Annual load (kg

Pj = 0.9 P= Annual Rainfall (inches)

Rv = 0.9500 P|= Fraclion of rainfall producing Runolf = 0.8

A= 1.4 Ay = Runolf Coefficient

Cm 0.50 Cm Pollutant Comcentration {mgt)
A= A = Contributing Area {acres)

Weighted Loading Coefficients

Land Use % of Total Area

Residential 0

Commercial o

Indistrial o

Actively Grazed Pasture 0

Forest 0

Impervious 1

Develpad Open Space 0

Weighted “C": 0.50

Wav & Phosphorus Calculations L-5 Print Date; 8/15/2016
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PROPOSED RETROFIT PRACTICE AND ANITICIPATED REDUCTION:
Proposed Retrofit Praclice: Subsurface Infiltration
Removal Eficiancy: 100%
PLosd ———————= .80 Ibfyr
3.00 kg'yr
P Removal —-—s-sseeseamas, B.60 Ibv'yr
3.00 kg'yr
Summary:
Proposed Retrofit Practice Subsurface Infiltration
Drainage Area {acres) 1.4 |Phosphorus Loading {kg/yr) 3.00
Water Quality Valume (cf) 6276 |Phosphorus Reduction (kg/yr) 3.00
W & Phosphorus Colculotions L-5 Print Date; 8/15/2016
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PROPOSED STORMWATER LOCATION MAP: E: e
RETROFIT PROJECT: Source: AreGIS Warkf Street Map
CHANNEL STABILIZATION

i—.h ] I:'i|-|-'- VAl 7 | =170 LINEAR FEET : GENERAL HOTES:
ay 1 .- , e WS 1. PARCEL INFORMATION SHOWN HEREON TAKEN FROM COUNTY TAX MAPPING.
- aniE PR 7 TOPOGRAPHIC & HYDROGRAPHIC INFORMATION SHOWN HEREQN PROVIDED
N EandPraeery o o BB L BY NEW YORK CITY DEPARTMENT OF ENVIRONMENTAL PROTECTION, BUREAL
ong RPand Brasene & 1 ' OF WATER SUPPLY, 2012, SUBJECT TO GIS DATA SHARING AGREEMENT
= BETWEEN NYGDEF & ECHWG,
REW YORK STATE WETLAND INED TAKEN FROM SORNELL UNIVERSHTY
EXISTING 12-INCH CULVERT GEOSPATIAL INFORMATION REPOSITORY.
EXPOSED [N ROAD. AN EXISTING UTILITY INFORMATION SHOWN HEREON FROVIDED BY
MUNICIFALITY FOR CONCEPTUAL DESIGN FURPOSES ONLY.
CULVERT TO BE REPLACED. § 5  11ic priosPHORUS VALLIES INCLUDED IN THIS RETROFIT FLAN ARE ESTIMATED
PROPOSED NEW VALUES. FINAL SIGNED AND SEALED PHOSPHORUS LOADING CALCULATIONS
.'irnmﬂ el il WILL NEED TO BE PERFORMED I ACCORDANCE WITH THE EOHWE DESIGN
[ CULVERT AND MANUAL CONSISTENT WITH THE LATEST APPROVED NYSDEC “ALTERNATIVE
RE"“:'HT PRGJE':T' i 3 STABILIZED OUTFALL CHANNEL STABILIZATION FORMULA®. THE FINAL CALCULATIONS SHOULD
CHANNEL STABILIZATION : = INCLUDE SURVEYS TO CONFIRM CHANNEL DIMENSIONS, AND A COMPLETE
R M ot 2 ANALYSIS AND COMPUTATIONS OF ALL INPUT PARMETERS USED IN THE
~650 LINEAR FEET CRPSANL i, L PROPOSED *ALTERNATIVE CHANMEL STABILIZATION FORMULA', INCLUDING THE BEHI AND

NES INDEXES,
REMOVAL: 14.62 KG/YR i e i N 1. PROJECT INGLUDES STABIIZATION OF CLASSIFIED STREAM AND EXISTING
s : B T e T Lt A ERDDED DRAINAGE CHANMELS ON PRIVATE PROPERTIES, MCLUDING LOKG
A=k ATVACHED 2 POND PRESERVE,
CALCULATION SHEET Wk e 2P CRAVEL ROAD (TARRY-A-8(T DRIVE} MAS EXISTING ROADS|DE SWALES AND

e i JAEEL R CROSSING CULVERT PIPES DISCHARGING TC LONG POND PRESERVE
PROPERTY AND DIRECTLY TO STREAM,
MEW DISCHARGE ACROSE TARRY-4-AIT DRIVE TO LONG POND PRESERVE
PROPERTY PROPOSED TO REOUCE VOLUME OF RUNCEF DISCHARGING
DIRECTLY TO STREAM. NEW CROSSING INGLUDES A NEW CATCH BASI INLET,
CULVERT FIPE AND OUTLET STABILIZATION ON LONG FOND PRESERVE
PROPERTY,
DAMAGED CULVERT I TARRY-A-BIT DRIVE, WHICH APPEARS TO BE CAUSING
RUTTING AND WASHING OUT OF POATIONS OF THE GRAVEL ROAD, IS
PROPOSED TO BE REPLACED.
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STREAM & CHANKWEL STABILIZATION
LOMG POND PRESERVE
TOWH OF LEWSEORD
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L-6: Long PondPreserv
Channel 1D A B c o
Chaneel Depth - v (1} 40 20 30 40
Channed Bostom Width - B {1 150 3.0 a0 150
Channel Top Widih -T (A} 200 5.0 &4 200
Wstteni Mrrmm 2243 Tar 8,31 e43
Channel Length-L () %0 an 130 300
Sl Ernaion Depth-D () £L0BS 0.065 0,085 LB
Sail Erosbon Vehume-V (1’ E54 3 154 a.a 4Tas
Weight* {Ibs] 52,8079 18455 TABSD 452640
Welghd (K 239537 B3TZ 35953 205317
P Lasd™ [mg"r) T1Es,104.7 251,181.6 1.08537.8 E159.518.3
P Load (Kg'¥r} 7.18 025 1.02 B8
ESTIMATED TOTAL (KG/Rs] 14,52

Hgbes:
1. Chennel dmensions are bazed ypon feld measurements taken by the WERLC besm during Reld visifs for each charnes]

1. The soil erasion depth ha been asasned to ke DU0EE, and is & conservaties assummption basad wpon the seatistical analysk and results included in the
shacy titled "A Practical Method of Comparting Stresmbank Ercslon Bste”™, This stisdy was the basis of the revied spprowed charned stabikragion
methiodology/calculations as approves] by NYSDEC, The assumed 0065 voafue was bamed specifically on the dats presented @ Figures 2 and 3 tsled
“Exrearn Bank Erodibilitg®, that corraspord e Low Bank Encchon Mazard Indos and Low Naar Bank Siress ratirgs.

%. The phoegthorus values incisded in this refrafit plan are sstimated values, Final sigred and =saled phoegphars kbadeg calculations will nesd 1o be
grerfarmed in eccordancs with the EDHWC Dasign Manual corsitant aith thi latest approsed NYSDEC “Ahematie Channel Stabilization Farmula®. The

final caficulstion= should irclude surveys to canfirm cherne] dimensions, snd ® complets analysis and compaatices of all inpat parsmeters used in the
"Alkernative Channel Stalbiliration Formrah”, inchiding the BEH| and KBS ircdeses,

4, Crarme] sgabilzagion projects proposed within dasaified stresms require taze by case revies and approval by 8YSOEC, a5 well 2= an approval of the
praposed stabidization mathod,

fgustion and inpms Parsmsters Basls:

Weitod Parimeter |F) apprasimately: P= T= [{8/3)" iy /T
Saill Eroston Violeme; W= P*L*0

B0 = bk densiby [fyp, %5 IBCR

Prest™™ = phosphorus bevel in soil (typ, 50 mpfig)
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RETROFIT EXISTING DETENTION POND TO
PROVIDE WATER QUALITY TREATMENT
(WET EXTENDED DETENTION POND)
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EST. PHOSPHORUS REMOVAL: 271 KGIYR
SEE ATTACHED CALCULATION SHEET
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LOCATION MAP: =6aLE: 1= =Good
Spurea; ArcGIE Word Strear Map

GENERAL HOTES:

L FARCEL INFORMATION SHOWM HEREOQOM TAKEN FROM COUNTY TAY MAPPING.
TOPOGRAPHIC & HYDROGRAPHC INFORMATION SHOWH MERECH PROVIDED 8Y NEW
VORK CITY DEPARTMENT OF ENVIRONMENTAL PROTECTION, BURESL OF WATER SUPPLY,
012, SUBIECT TO G55 DATA EHARING AGREEMENT BETWEEN MYCDEF & EQHWC,

HEW YORK STATE WETLAMD MNFO TAXEN FRIOM COSMELL UNIWERSITY GEQERATIAL
INFORMATION REPOSITORY,

AN EXESTIMG UTIITY INFORMATION SHCAMW HEREON PROVIDED B MUSICIPALITY FOR
COMCEFTURAL DESION FURPOEES OMLY,

SITE SPECIFIC NOTES:
; 1. DRAMAGE ARCA INDICATED |5 INTENDED A5 AN ESTIMATE FOR CONCERTUAL LISE ORLY.
SWALE CURRENTLY RECENING FURTHER EVALLATION OF ACTLAL SUBCATCHMENT BOUMDARES MUST BE COMPLETED
t m Lo ﬂmE ’ A5 FART OF CETARLED DESKOM,
ST ATER RUNOFF DISCH D& PROPOSED SAF 15 LOCATED ON PRIVATE PROPERTY AND WILL REQUIRE CODRDIMATION
FROM BIG ELM DETENTION POND WITH THE PROPERTY CNER TO OBTAIN EASEMENTS FOR ANY WORK PERFORMED.
AREA |5 PART OF APPROVED SUBDIVISION AND CONTAINS EXIETING DETENTION FOND
FOR PCRTION OF SLBDNMENON RUNGFF.
DBTAIN AS-SURLT SLIRVEY INFCORMATION 0F EXISTING DETENTION POND AND SPECIFY
_ WECE SSARY MODIFICATIONS TO COMVERT TO WATER QUALITY POND _
T ,._‘?;"'J ., RE-ESTABL|SHMENT/STARLIZATION OF &N EX|STING POORLY DEFINED EWALE (INDICATED
ARG 801G ‘.-1" ; o PLAN), WHIGH APEEARS TO HAVE BEEN FILLED IN/GRADED OVER, SHOULD BE [DATE: 812,08 |
43/ Big Eim Rd S INCORPORATED INTE THE OVERALL PROJECT PLAN TG PREVEST ANY ADDITEIMAL ST
e : ERCISKIN OR SEDIMENT TRANSPORT TO DOWHSTREAM FROPERTIES OR RECERNG
WATERBODIES,

TOWH OF PATTERSON

RETROFIT EXISTIMNG BETENTION POMD
BIG ELM DETEMTION POND
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LOCATION MAP: SCALE: +* = 8000
Source; ArcGIS World Streat Map

PARCEL BFCRAMATION BH0WK HEREOK TAKEN FROW GOUNTY TAN MAPPID.
TOPOERAPHIE & HYDROORAFHIC INFORMATEIN BHOWY HERECH FROWIDED BY HEW
YORE CITY DEPARTRENT OF ERVFONRZN TAL PROTECTEDN, ILRTAL OF WATER
EUPPLY, P SUBIECT TO GIS DATA SHAPSNG AERBEVENT BETAEEN KNFLTIEP &
EQHAC.

HE® YORH STATE WETLAMD INWFO TAKEN FROM CORMELL UKVERSITY GECEPATIAL
ISFORMATION REPCERTORY.

AN NS IS LITILITY BPOA TION SHOARK HEREON PROVIDED B MURIZIPAL ITY FONE
COMNCERTUAL DESRIN PLRIPOSES ORLY.

CRAINADE AREA INDICATED |5 INTENDED AS AN ESTIMATE FOR CORCGESTUAL LISE
DMLY, FURTHER EVALUATION OF ACTUW. SUBCATCHMENT BOLNOARES MUST BE
COMPLETED AS PART OF DETAJED DESKR.
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TOWe OF PATTERSOM

DREAIMAGE AREA PLAN
BIG ELM DETEMTION POND
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PHOSPHORUS LOADING AND REDUCTION CALCULATION SHEET

Project # Pat-1
Praparad for:

Prepared by: CRP
Project County:  Putnam

East of Hudson Coalifion

Pat-1: Big Elm Detention Pond
Wiowiacre-feet) = [{PHRviAN 12

WATER QUALITY VOLUME:
A= 9 acres

| = 27  30.00%
p= 1.2 inches
Rv |calculated)= 03200
Rv [min)™ = 0.3200
Wav [acre-fi) = 0.288
Wov fcu-ft) = 12545

wherg;

A=

| =

F:

Ry =
Wi =

Contributing Area {acres)
Impervicus Area (acress)

20th Percentile Rainfall Event Mumber (in)

Runoff Coefficient [0.05 + 0.009(1})

Water Cuality Volume

“hinimum Rv = 0.2 when determining WOv, Use calculated Ry when datermining phosphorus loading,

Annual load (kg'yr)
Annual Rainfall (inches)

Fraction of rainfall producing Bunoff = 0.9

Runolf Coefficient
Pollutant Concentration {mg/)
A = Confributing Area {acres)

PHOSPHORUS LOADING:

Simple Method: Fload =P xPix Avx CxAx 0103

P= 5 wherg: P Load=

Pj = 0.9 P=

Rv = 0.3200 Pj=

A= g Ry =

C= 041 C=
A=

Weighted Loading Coefficients

Land Use % of Total Area

Residential 1

Commercial 0

Irdustrial i

Actively Grazad Pasture 0

Forest 0

Impervious 0

Develped Open Space 0

Waeighted "C™ 041

Wav & Phosphorus Calculations

Pat-1

Print Date; 8/12/2016
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PROPOSED RETROFIT PRACTICE AND ANITICIPATED REDUCTION:
Proposed Retrofit Praclice: Wet ED Pond
Removal Eficiancy: 55%
PLosd ———————= 10.86 Ibvyr
4.92 ko
P Removal —-—s-sseeseamas, 5.97 byt
271 kahr
Summary:
Proposed Retrofit Practice Wat ED Pand
Drainage Area {acres) 8.0 |Phosphorus Loading {kg/yr) 4.92
Water Quality Volume {cf) 12545 |Phosphorus Reduction [kgiyr) 2.71

Wav & Phosphorus Calculations

Pat-1

Print Date; 8/12/2016
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RETROFIT EXISTING DETENTION POND TO
PROVIDE WATER QUALITY TREATMENT
(WET EXTENDED DETENTION POND)
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LOCATION MAP: scalE: 17 = 60000
Sowree: ArcdGlS Wordd Streat Map

PAACEL WFOFRMATION SHIWH HERECH TAKEN FROM COLNTY TRN MAPRING,
TOPOORAFHIC & HYDROGRAFHIC INFORMATICN SHOWHN HEREOH FROMIDED BY NEW YORK CITY
DEFARTMENT OF ENVIRDNMENTAL PROTECTIDN, BUREM OF WATER SUPPLY, 2012, SUBJECT TO GiS DATA
SHARIMNG AGREEMENT BETWEEN NCDER & EOHWL,

HEW FPORK STATE WETLAND INFQ TAXKEH FROM CORNELL UNIWVERETY GECSPATIAL INFORMATION
REFOEITORY.

AN EXISTING UTILITY FFORMATION SHOWH HEREON PROVIDED BY MUNICIPALITY FOR COMCEPTLUAL
DEEIGN PURPOSES OMLY,

SITE SPECIFIC NOTES:

1
b

3

DRAINAGE AREA INDICATED 1S WNTEMDED A% AR ESTIMATE FOR CONCEPTUAL USE OMNLY. FLIRTHER
EVALLATION OF ACTIREL SUBCATCHMENT BOUNDARIES WUST BE COMPLETED A5 PART OF DETAILED DESKIN,
FROPOSED SRP IS LOCATED OH FRIMATE FROFERTY AND WILL REQUIRE COORDIMATION WITH THE PROPERTY
OWNER TO OBTARM EASENMENTS BOR ANY WORK PERFORKED,

EXNETIMG STORMWNATER COLLECTIONCOMNVEYANCE INFORMATICM NEEDE TO BE VERSFIED TO COMFIFRM
DRAINASE AREA AND ULTIMATE PHOSFSORUE REDUCTION VALLIES, THE PHOSPHORLE REDUCTION YALLES
FMOICATED HEREON TAXE IMTO COMSIDERATION B OF TOTAL SITE RUNCSS GENERATED FROM IMFERVIOUS
DS CAPTURCOTREATED BY THE PROPCSLED SAP,

QETAIN AS-SLRT SURVEY INFORMATICN OF EXISTING DETENTION POND AND SPECIFY NECESSARY
MODFICATIONS TO CONYERT TO WATER QUALITY POMD

ENESTING DETENTION POMD ABUTS UR TO STATE BREFEALATED WETLAND BUFFER AREN, ADDITIOMAL WETLAND
MAAPRIRNG AMDVCE SITE INVESTIGATION WITH THE MY SDHED M8Y BE REQLIRED TO DETERMIME THE PERMITTING
REQLIRENMENTS ASSOCIATED WITH THE FROPOSED RETROET,
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GEHERAL NOTES:

¥
S

PARCEL INFORRATION SHOWN HERECGHN TAKEN FROM COLNTY TAR WAPPIRG,
TUFOGRAFH I & HYDFOGRAPHL BFCRMATIN SHINAN MERDCHK PROVIDED I SV
WORE CITY CEFASATHERNT OF ENVIRORMENTAL FROTECTION, BUREALI OF WATER
SURPLY, 3003, SUBJECT T QI8 DATA BHARING AOREENVENT BETWEEN NYCOER &

ETHINT,

KEEW YORE, STATE WETLAND MFD TAKES FROM CORMELL UNWERSITY GEOSPATIA

[N FOER BT KON REPOETTORY.

ANY EXIETING LTILITY BRFORMATION SHOWMM HERZOM FROVIDED BY MUNICIPALITY FOR.
CONCEPTLIAL DESIGN PURFUSGES DMLY,

DEAINAGE AREA [SCECATIN ES [WTPSDET AS AN ESTIMATE FOR COSCEPTLAL LI
OhLY, PURTHER EVALUATEON OF ACTLAL SUBCATOHMENT BOUNDARIES MUET BE
CONMPLETED AS PART OF DETALED DESIGN,
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PHOSPHORUS LOADING AND REDUCTION CALCULATION SHEET

Project # Pat-2

Praparad for: East of Hudson Coalition
Prepared by: CRP

Project County:  Putnam

Pat-2: Clancy Relocation & Logistics
WATER QUALITY VOLUME: WOv/acre-feet) = [{PiRvI{A)] /12

A= 7.6 acres where: A= Contributing Area {acres)

| = 76 100.00% | = Impervious Area (acres!%h)

P= 1.2 inches P= 20th Percentile Rainfall Event Mumber (in)
Rv = Runoff Coefficient [0.05 + 0.009(1))

Rv = 0.5500 WCw =  Water Quality Volume

Wov (acre-fl) = 0.722

Wav fcu-ft) = 31450

“*Minimum Ry = 0.2 when determining WOv. Use calculated Ry when determining phosphorus loading.

PHOSPHORUS LOADING:

Simple Method: Pload =PxPixRvxCxAx0703

P= 45 where: P Load= Annual load (kgiyr)

Pj = 0.9 P= Annual Rainfall (incheas)

Ry = 0.9500 Pj= Fraction of rainfall producing Runoff = 0.9

A= 7.6 Ry =  Runoff Coefficient

C= 0.50 C= Poliutant Concentration {mgT)
A= & = Conlribuling Area [acres)

Welghted Loading Coefficlents

Land Use % of Total Area

Residential (1]

Commercial 0

Industrial 0

Actively Grazed Pasture [t}

Faorast o

Impervious 1

Develped Open Space 0

Weighted "G 0.50

Wav & Phosphorus Calculations Pat-2 Print Date; 8/12/2016
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PROPOSED RETROFIT PRACTICE AND ANITICIPATED REDUCTION:

Proposed Retrofit Praclice:
Removal Eficiancy:
PLoed ————>

P Removal —-—-=smame—eees

Wet ED Pond
55%
33.19 Ibhyr
15.05 kghyr
18.25 Ibvyr

B.28 kaiyr

PAGGI

ENGINEERING

— i 1 —

4.14 kgiyr Assume 50% of WQv treated

Summary:

Proposed Retrofit Practice Waeat ED Pand

Drainage Area {acres) 7.6 |Phosphorus Loading {kg/yr) 15.05
Water Quality Volume [cf} 31450 |Phosphorus Reduction [kgiyr) 4.14

Wav & Phosphorus Calculations

Pat-2

Print Date; 8/12/2016
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PROPOSED STORMWATER RETROFIT PROJECT:
RETROFIT EXISTING DETENTION POND TO
PROVIDE WATER QUALITY TREATMENT

(WET EXTENDED DETENTION POND)

EST. PHOSPHORUS REMOVAL: 2.70 KGIYR
SEE ATTACHED CALCULATION SHEET
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LOCATION MAP: SCALE: 1" = 600
Spurma; ArpGiS Wand Street Map

GENERAL NOTES:

1- PARCEL INFORMETION SHOWN HEREDN TAKEN FROM COUNTY TN, MAPPRIG.
TOPOGRAPHIC & WY DROGRAPHIC INFORMATION Sralntr HERLEOM PROVIDED BY HEW
VCER CITY DEPARTMENT CF ENVIRONMENTAL PROTECTICHN. BURESL OF WATER SUPPLY,
M2, SUBIECT TO GFS DATA BHARIMG AGREEMENT EETWEEMN WYCDEPR & EQOHWL,

HEW YORK STATE WETLAND INFO TAKEN FROM CORMELL UNIWERSITY GEGSPATIAL
INFORMATION REPOSTORY,

AN EXISTING UTILITY [NFORMATION SHOWH HEREQH PROVIDED BY MUNICIFALITY FOR
COMCEFTLAL DESIGHN PURPOSES OMLY,

DEVOM RiAD

TOWN OF FATTERSON

SITE SPECIFIC NOTES:

1o DRAFAGE AREA INDICATED B INTEMOED A5 AN ESTRATE FOR CONCEPTUAL LISE OHLY.
FLURTHER EVALLUATION OF ACTUAL SUBCATOSMENT BOLUNDARIES MUST BE COMFLETED
A3 FART OF DETAIED DESKGN.
PROPOSED SAP 15 LOCATED On PRIVATE PROPERTY AND WELL REQUIRE COCRDINATION
WITH THE PROFPERTY OWHIER TO QOBTAIN EASEMENTS FOR ANY WORK PERFORMEL,
AREA |5 FART OF AFFROVED SUBDIVISION AND CONTAINE EXIETING DETENTION POMND
FOR POSTION OF SUBDIEASN ALUSOFF.
OETAIN ASLILT SURVEY [NFORMATION OF EXISTIG DETENTION POND AND SPECEY
HECESSARY MODIFICATIONS TO DONVERT TOWATER CLALITY POND

RETROFIT EXISTING BETENTION POMD
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LOCATION MAP: sScALE! 1 = 6000
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GEMERAL MOTES:

. PRRODL INFORMATION SHOWN HIRION TAKDN FROM CORNTY TAX MAFFING,
TERTEIAFHIS & HYDHOGREIHIE MRORMATION SHOWR HERESM PROVDED BY MEW
YORH CITY DEPARTMENT OF EXvIROHWMENTAL PROTECTICK, BUREAL OF WATER
HUFFLY. 2012 SLELIECT T G DATA SHARING AGREEMENT BETWEEN NYGDEF &
EOHWG,

MEW YORK STATE WETLARD BUFC TRCEN FROM DORNELL UNNVERSITY GEOSPRTIAL
IFORMATIO N REFOSITOAY,

ANY EXEETING UTILITY INFORMATICN SHOWN HEAEDN FROVIDED B MUMCIFALITY FOR
CORCEPTUAL OESKN PLEIRDSES [NLY,

OIAREGE ARER FOICATED 15 N TENDED A% AN ESTRIATE POR GONCEFTLA USE
OMLY. FLATHER EaLLATION OF AGTLAL SLACATCHMENT BOUKDARSES MUST BE

LJF
DEVONA DAl DR A MADE AREA _FICLIAH

CHECHED 3T

COMPLETED AS PART OF DETALED DESIGN,

CONCEPT PLAN

STORMWATER RETROFIT
CRP/RIL

CESOHED EM:

ROAD

DEWVG
TOWH OF PATTERSON

DRAIMAGE AREA PLAN
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PHOSPHORUS LOADING AND REDUCTION CALCULATION SHEET

Project # Pat-3
Praparad for:

Prepared by: CRP
Project County:  Putnam

Pat-3: Devon Road

WATER QUALITY VOLUME:

A= 14.5 acres
| = 26 17.53%
P= 1.2 inches

Rv =
Wav [acre-fi) =
Waw feu-ff) =

02114
0.307
13351

East of Hudson Coalifion

WQv(acre-feet) = [{PRvIAN /12

where: A= Contributing Area {acres)
|= Impenvious Area (acress)
P= 20th Percentile Rainfall Event Mumber (in)
Rv = Runoff Coefficient [0.05 + 0.009(1))
WOy = Water Quality Volume

“*Minimum Ry = 0.2 when determining WOv. Use calculated Ry when determining phosphorus loading.

PHOSPHORUS LOADING:
Simple Method: Pload =PxPixRvxCxAx0703
P= 45 where: P Load= Annual load (kgiyr)
Pj = 0.9 P= Annual Rainfall (incheas)
Ry = 0.2114 Pj= Fraction of rainfall producing Runoff = 0.9
A= 145 Ry =  Runoff Coefficient
C= 0.38 C= Poliutant Concentration {mgT)
A= & = Conlribuling Area [acres)
Welghted Loading Coefficlents
Land Use % of Total Area
Residential 0.9
Commercial 0
Industrial 0
Actively Grazed Pasture [t}
Faorast 01
Impervious 0
Develped Open Space 0
Waeighted “C": 0.38
W & Phosphorus Colculotions Pat-3

Print Date; 8/12/2016
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PROPOSED RETROFIT PRACTICE AND ANITICIPATED REDUCTION:
Proposed Retrofit Praclice: Wet ED Pond
Removal Eficiancy: 55%
PLosd ———————= 10.82 Ibviyr
4.91 kghyr
P Removal —-—s-sseeseamas, 5.95 byt
270 kg'yr
Summary:
Proposed Retrofit Practice Wat ED Pand
Drainage Area {acres) 145  |Phosphorus Loading {kg/yr) 4.91
Water Quality Volume [cf} 13351  |Phosphorus Reduction [kgiyr) 2.70

Wav & Phosphorus Calculations

Pat-3

Print Date; 8/12/2016
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A Whita Pragins, Mew York 10804

708 Westoresster Avenas, Sulks 12

PROPOSED STORMWATER RETROFIT PROJECT:
RETROFIT EXISTING DETENTION POND TO
PROVIDE WATER QUALITY TREATMENT

: T EXTENDED DETENTION POND
Fox Run Condominium (e Tio )

e

T

FIi

.

_ LOCATION MAP: scalE: 17 = 6000
Retrofit £ m:g::ﬂimn Fomd . - Source; Ao Warkd Strond Map

' . ! - EEHERAL NOTES:
W : PARGEL INFORMATION SHOWH HEREON TAKEN FROM COUNTY TAX MAPPING.

TOPQGRAPHIC & HYDROGRAPHIC BFQRMATION SHOWH HERECH PROVIDED BY HEW
YORE OITY CEFARTMENT OF EMVIROMMEMNTAL PROTECTION, ELRERL OF WATER SUPPLY,
E, SUBIECT TO GIS DATA SHARING AGREEMENT BETWEEN NYCDEP & ECHWE.

HEW YORK STATE WETLAND P¥FO TAKEN FROM CORMELL UNVERSITY GEQSPATIAL
INFOFRMATION REPOSITORY,

ANY EXISTING UTELITY IMFOSMATION S0 HEREON PROVIDED BY MUMKCIPALITY FOR
COMCEPTUAL DESIGH PURPOSES OMLY.

LJP

FIOXAUNMCOMODSE _COMCEFTFLAN
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SITE SPECIFIC NOTES:

. DORARMAGE AREA INOICATED [S INTENDED AS 48 ESTIMATE FOR DOMCERTLAL USE CRLY,
FURTHER EvALUATION OF ACTUAL SUBCATCHMENT BOUNDARIES MUST EE COMPLETED
A5 PARRT OF DETAKED DCSIGH,
PROPOSED A7 |5 LOCATED ON PRIVATE PROPERTY AND WILL RECUIRE COORDIMATION
WITH THE FROPERTY CWNER TO OETAIM EASEMENTS FOR ANY WORK FERFORMED,
ARER 5 PART OF AFFROVED SUBDRISION AND CONTAING EXESTING DETENTION PORND
FEIR POSTION OF SLBDRISION FLUNCEF
OBTAIN AS-BLUILT SURVEY PEFORMATION OF EXISTING DETENTION POND AHD SPECIFY
HECESSARY MODIFICATICNS TO COMVERT TO WATER QUALITY FOND

CRA/R

STORMWATER RETROFIT

DRAWN BT

Henl e| <los=als
1"“15“?'“!:' :

o
=)

FOX RLUN COMDOS

TOWN OF PATTERSOM

RETROFIT EXISTING DETEMTIGN POND
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LOCATHIN MAP:  SCALE: 17 = G000
Spunca: ArcGiE Wankd Strest Map

GEMERAL NOTES:
FARCTL, BFTHERARTION SHOWH HERPOR TAKTRN PRCM COLMTY TAK MAPP MG,
TOPOOERAPHE & HYDROSRAFHIC INFORMATIOR BHOWR FEREON PROWIDED BY NEW
YORE CITY DEPARTRENT OF ENVIRORRENTAL PROTECTRON, BLIRERL OF WATER
BUFFLY. 2ME SUBIECT TO G5 [ATA SHARING AGREEMENT BETWEEN WYCOEF 4
EEHINIC
MEW FORH ETATE AETLAND [WFD TAKEN FROW CORMELL UNIVERS[TY CEOSPATIL
ISFORRBATION REPCEITORY.
ANY EXISTING LITILITY INFORMATION SHOWH HEREDM PROVICED BY MUMICIPA TY FOR
COMCEPTLLAL DESIGH PURROSES DMLY,
LAl RAGE ARER (ROICATED IS TENDED AS Ak ESTIMATE FOR CORCENTLAL LrsE
GhLY. FURTHER EVALUATESH OF &CTUSL SUBCATOHMENT BOUMDARIER MUST BE
COMPLETED AS PART OF DETAILED DESIGH.

STORMWATER RETROFIT
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PHOSPHORUS LOADING AND REDUCTION CALCULATION SHEET

Project # Pat-4

Praparad for: East of Hudson Coalition
Prepared by: CRP

Project County:  Putnam

Pat-4: Fox Run Condos
WATER QUALITY VOLUME: W0Ov/acre-feet) = [{PiRvI{A)] /12

A= V.2 acres where: A= Contributing Area {acres)

| = 7.2 100.00% | = Impervious Area (acres!%h)

P= 1.2 inches P= 20th Percentile Rainfall Event Mumber (in)
Rv = Runoff Coefficient [0.05 + 0.009(1))

Rv = 0.5500 WCw =  Water Quality Volume

Wov (acre-fl) = 0.684

Wav fcu-ft) = 29795

“*Minimum Ry = 0.2 when determining WOv. Use calculated Ry when determining phosphorus loading.

PHOSPHORUS LOADING:

Simple Method: Pload =PxPixRvxCxAx0703

P= 45 where: P Load= Annual load (kgiyr)

Pj = 0.9 P= Annual Rainfall (incheas)

Ry = 0.9500 Pj= Fraction of rainfall producing Runoff = 0.9

A= 7.2 Ry =  Runoff Coefficient

C= 0.50 C= Poliutant Concentration {mgT)
A= & = Conlribuling Area [acres)

Welghted Loading Coefficlents

Land Use % of Total Area

Residential (1]

Commercial 0

Industrial 0

Actively Grazed Pasture [t}

Faorast o

Impervious 1

Develped Open Space 0

Weighted "G 0.50

Wav & Phosphorus Calculations Pat-4 Print Date; 8/12/2016
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PROPOSED RETROFIT PRACTICE AND ANITICIPATED REDUCTION:

Proposed Retrofit Praclice:
Removal Eficiancy:
PLoed ————>

P Removal —-—-=smame—eees

Wet ED Pond
55%
31.44 [bhyr
14,26 kghyr
17.28 Ibiyr

7.84 kglyr

6.28 kg'yr Assume 80% of WQv treated

PAGGI

ENGINEERING

— i 1 —

Summary:

Proposed Retrofit Practice Waet ED Pand

Drainage Area {acres) 7.2 |Phosphorus Loading {kg/yr) 14.26
Water Quality Volume [cf} 29785 |Phosphorus Reduction [kgiyr) 6.28

Wav & Phosphorus Calculations

Pat-4

Print Date; 8/12/2016
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MATCHLINE

Asphalt Oy

SHEET 10/15

30"¢% HDPE
165 LF @ 5.90% DIVERSION STRUCTURE
: (SEE DETAIL)
RIM: 622.0+
PROPOSED STORM PIPE INV IN: 617.69 (30"Q)
CROSSING INV OUT:615.00+ (15"@)

INV: 614.50+ (30"E)
INV: 617.0+ (12"@)

PROPOSED POND
FOREBAY

10% WOQv STORAGE
REQUIRED

3,174 CF REQUIRED
4,130 CF PROVADED

PROPOSED OUTLET

GENERAL NOTES:

[E5]

PROFOSED DRAINAGE BAFFLED

15"@ HDPE

INV OUT:617.70 (30"®)

36 LF (@ 2.80%

PROFPOSED HEADWALL #5

SURVEY INFORMATION, TOPOGRAPHY AND WETLAND LOCATION BASED U THE MAP ENTITLED "FAIR
STREET AND FIELD CORNERS SITUATE IN THE TOWN OF PATTERSON, PUTH COUNTY, NEW YORK" PREFARED
BEY THOMAS C. MERRITTS LAND SURVEYORS, P.C. DATED OCTOBER B, 2012

THE CONTRACTOR SHALL BE RESPONSIBLE FOR THE RESTORATION OF THE
THE CONSTRUCTION OF THIS CONTRACT TO EXISTING CONDITION OR BETTER.,
ENGIMEER.

TING FEATURES DISTURBED BY
DETERMINED BY THE

THE ENGINEER SHALL 5OT BE HELD RESPONSIELE OR HELD ACOODUNTABLE FOR INTEGRITY OF ANY
STRUCTURE CONSTRUCTED OR UNDER CONSTRUCTION PRIORE TO THE APPROVALTF THE PLANS.
CONTRACTOR TO VERIFY ALLSUBSTRUCTURES ENCOUNTERED DURING CONSTRLU

[TIS THE CONTRACTOR'S RESPONSIBILITY TO CALL IN A "CODE 537 A MINIMUM OF 2 DRYS BUT NOT MORE THAMN
10 DAYS PRIOR TO ANY EXCAVATION OF CONSTRUCTION OF UNDERGROTNIH LT

WETLANDS SHOWN HEREON DELINEATED BY KELLARD SESSIONS CONSULTING, P.C. ONGEFTEMEBER 14, 2012,

WETLANDS SHOWN HERON WERE FIELD VERIFIED BY NYSDEC ON NOVEMBER, 14, X012,

SIRMCTURE
' 617.0
5"® ORIFICE: 613.60

2" WEIR ELEV: 615.0 (2)
OUTLET: 610.00 (12" HDPE)

15"¢) HDPE
30LF @ 7.10%

PROPOSED DRAINAGE

MANHOLE
RIM: 613.0+

INV IN: 609.0 (30"@)
INV IN: 608.0 (12"@)
INV OUT: 608.0

30" HDPE

19 LF @ 1.00%
PROFOSED RIFP

BAP APRON
PROPOSED

HEADWALL #6
T.OW.: 61180
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DRAINAGE

"CHANNEL *rRE /\

PROPOSED s N
OVERFLOW __ o3
SPILLWAY /

[ |
|

.
PROPOSED
ACCESS AND

MAINTENANCE
EASEMENT

GRAPHIC SCALE

mn a T 20 40

WITH VELOCITY
DISSIPATER
TOW: 6165

INV: 614.00

PROFOSED 10" WIDE
MAINTENANCE ACCESS
ROAD

PROPOSED POCKET POND (P-5)

MIN. 50% WOQv IN PERMANENT POOL:
15,399 CF REQUIRED

16,108 CF PROVIDED

PERMANENT POOL ELEV.: 613.6
MAX. 50% WQv IN EXTENDED DETENTION:
15,399 CF REQUIRED
10,245 CF PROVIDED

TREE TO BE REMOVED
(TYP.)

(TYP.)

PROPOSED LIMIT OF
DISTURBANCE
(20.550+ SF)

( 1N FEET }
B \ 1 inch = 20 It

DEEFP TEST PIT RESULTS 10/127°20012
TEST PIT | DEFTH FROM SURFACE({INCH) SOIL DESCRIFTION
TP-1 -4 TOPSOIL
47 - 36" BROWN LOAMY SAND
36" -B47+ MIXED SANDS WITH
BROKEN ROCE | SHALE MIX
TP-2 0" - TOPSOIL
G - 32 BROWN LOAMY SAND
32" - B4+ MIXED SANDS WITH
BROKEN ROCEK / SHALE MIX
PERCOLATION TEST RESLUILTS 10/12112
PERCHOLE # PERC RATE
Pl 13.3 MININCH

EXISTING ' CONTOUR

EXISTING 10" CONTOUR

EXISTING SPOT GRADE

WETLAND BOUNDARY

WETLAND FLAG

oo TOWN WETLAND BUFFER

EXISTING TREE

EXISTING DRAINAGE PIPE

EXISTING MONITORING WELL

EXISTING STONE WALL

PROPOSED 2' CONTOLTR

PROPOSED 1' CONTOLUR

PROPOSED 10 CONTOTTE.

PROPOSED ASPFHALT CURE

FROPOSED DRAINAGE FIPE

FROPOSED HEADWATLTL WITH
VELOCITY DISSIPATER

PROPOSED DRAINAGE MANHOLE

PROPOSED DRAIN INLET

&4

-
PROPOSED OUTLET STRUCTURE E2

&

DEEP TEST HOLE LOCATION

PERCOLATION TEST HOLE LEOWCATION &.

PROPOSED SILT FENCE

TEMPORARY STONE CHECK DAMS  EEEEGTEEETE

FPROPOSED TREE TO BE EMECOVED 4
PROPOSED TREE PROTECTION
PROPOSED LIMIT OF DISTURBANCE

PROPOSED MAINTEMANCE AND

ACCESS EASEMENT

)
EET]

L M
150

NOT FOR CONSTRUCTION

STORMWATER MANAGEMENT PLAN
FAIR ST. & FIELDS CORNER (MB-03)

SESSIONS

CONSULTING

EOHWC CONTRACT 2012 - 01
STORMWATER RETROFITS

TOWN OF FATTERSIN

ENGINEERING.
LANDSCAPE
ARCHITECTURE
&
PLANMING, F.C

S MAIN STREET
ABRMONEL MY, 1050

P: (9143 273-1313
E: (5L4} 27323

WY RELSES (00

PLITHAM COUNTY, NEW YORE

15

PROJECT LI
EHW100
DATE:
MOVEMBER L, 2012

2 |[FEBRUTARY 1, 2013 - 0% SUTBMISSION
| JANTARY 22, 2013 - GENERAL REVISIONS
REVISIONS

Fob 28, 30 - 1251 CREHW UNREAD e EHW B - it

UNAUTHORIZED ADDITIONE, MODIFICATIONS ARND OR ALTERATICHS TO THESE FLARS 5 & VIOLATEIN OF SECTION Thre OF THE KEW YORE STATE EDUCATION LAW
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PHOSPHORUS LOADING AND REDUCTION

Project #: Pat-5

Praparad for: East of Hudson Coalition

Prepared by: CRP

Project County:  Putnam

Pat-5: Gottwald Property

RENNIA ENGINEERING DESIGN, PLLc

PAGGI

ENGINEERING

—— TS DA D e—

e Sars 191050

CALCULATION SHEET

WATER QUALITY VOLUME: WOwiacre-feat) = [(PHRw{AN 12
A= 25,7 acres where: A= Contributing Area {acres)
| = 581 23.00% | = Impervious Area (acres/:)
P= 1.2 inches P= 20th Percentile Rainfall Event Mumber (in)
Rv = Runoff Coefficient [0.05 + 0.009(1))
Rv |calculated)= 0.2570 WCw =  Water Quality Volume
Wav (acre-ft) = 0.660
Waw feu-ff) = 28767
PHOSPHORUS LOADING:
Simple Method: Pload =PxPix Ave CxAx 0103
P= 45 where: P Load= Annual load (kgyr)
Fj = 0.9 P= Annual Fainfall (inches)
Rv = 02570 Pji= Fraction of raintall producing Runoff =0.9
A= 257 Rv =  Runoff Coafficiant
C= 0.43 Cw= Pollutant Concentration {mgT)
A= A = Confributing Area (acres)

Weighted Loading Coefficlents
Land Use %o of Total Area
Residential .77
Commercial 0
Industrial 0
Actively Grazed Pasfure o
Forest 0
Impernvious 023
Develped Open Space o

Waeighted "C™ 043
W & Phosphorus Colculotions Pat-5 Print Date; 8/15/2016
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PROPOSED RETROFIT PRACTICE AND ANITICIPATED REDUCTION:

Proposed Retrofit Praclice:
Removal Eficiancy:
PLoed ————>

P Removal —-—-=smame—eees

Pocket Pond
57%
26,15 Ibhyr
11.86 kghyr
17.52 Ibiyr

7.95 kg'yr

5.92 kgiyr Assume 80% of WQv treated

PAGGI

ENGINEERING
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Summary:

Proposed Retrofit Practice Pockeat Pond

Drainage Area {acres) 257 |Phosphorus Loading {kg/yr) 11.86
Water Quality Volume [cf} 28767 |Phosphorus Reduction (kgiyr) 5.92

Wav & Phosphorus Calculations

Pat-5

Print Date; 8/15/2016
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PROPOSED STORMWATER RETROFIT PROJECT:
RETROFIT EXISTING DETENTION POND TO
PROVIDE WATER QUALITY TREATMENT

(WET EXTENDED DETENTION POND)
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STORMWATER RETROFIT
CONCEPT PLAN
CRP /ROL
CRP /RO

1|
LOCATION MAF" SOALE 1° = 6000
Source: ArcGlS Wrkd Streef Map

CESOHED BT,
DRAWH BT

GEMERAL NOTES:
FARCEL NFORMATION SHOWN HEREDHN TAKEMN FROM COLUNTY TAX MAFFIG.
TOPOGAAFHIC & HYDROGRAPHIC IMFORMATEON EHOWH HEREOM PROVIDED BY MEW ¥OR CITY
DEPARTMENT OF EMvIROMMENTAL PROTECTION, BUREAU OF WATER SUPPLY, 32, SUBLECT TO GIS DATa
SHARING AGREEMENT BETWEEN NYCDEP & ECHSC
NEW YORE STATE WETLAND |[NFO TAKEN FROM CORMELL WUN[VERSITY GECSFATIAL INFORMATEDMN
REPCSITORY.
AHY CAESTING UTILTY IFORMATION SHOWH MERCON PROVIDED BY MUNICIPALITY POR CONCEPTUAL
DESHIN PURPOSES DMLY,

SITE SPECIFIC NOTES:
DRAMAGE ARES IMDICATED IS5 INTEMDED A5 AN ESTIMATE FOR COMCEPTIUAL LISE ONLY, FURTHER
EVALUATION OF ACTUAL SUBCATCHMENT BOUNDARIES MUST BE COMPLETED AS PART OF DETALED DESGH,
FROFOEED SRF 15 LOCATED O PRIVATE PROPERTY AND WILL RECUERE COORDINATION 'WITH THE PROFPERTY
CWNER T OBTAIN EASEMENTE FOR ANY WORK FERFORMED. AREN IS FAST OF APPROVED SUBDNVISION AND
COMTAINS EXESTIMNG DETENTICN FOMND FOR PORTION OF SLBDIVISION RUNCEE,
CETAIN AS-ELILT SURVEY INFORMATION OF EXISTING DETENTICH POND WD SPECIFY NECESSARY
MODIFICATIONS TO CONVERT TO WATER OUSLITY POND
SAILABLE MAPFING MOICATES THAT THE EXESTING DETENTION POND I5 WITHIN A STATE REGULATED
WETALAND, COORTARATION AND PERMITTING Wil BE REQUIRED WITH MY 2DEC TO DETERMVINE FEASIHILITY
OF FROJECT, BASED OM SITE VISITS AND MFORMATION FROM TOWH PLANNING DEPARTWMENT THE EXISTIHG
POND I5 MAIMTARMED A5 CONETRUCTED STORMWATER DETENTEON POMD.  ADDITIOMAL WETLAMD MAFPING
AHDVOR SITE VESITS WITH THE NvSDEC kAY BE REQURED T0 DETERMIME FEASIBLITY OF PROPCSED SRP.

TOWH OF PATTERSON

RETROFIT EXISTING DETENTION POMD
INDIAMW HILL ROAD
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CESONED EY.

LOCATION MAP: SCALE: 17 = 6000
Sourse; AreGiS Warkd Staet Map

INAM HILL ROAD

Ty

TOWH OF PATTERSON

DRAIMAGE AREA PLAN

PARACEL BFORMATION SHOWR HEREQM TACEN FROM DDLINTY TAX MARPINEG,
TOPOGRAPHIG & HYDROGRAPHIG MFORMAT M SHOWH HERESN PROVIDED BY NEW
YORK CATY DEPARTMENT OF ENVIRONMENTAL PROTECTION, BUAEAL OF WATER
HUPFLY, BMZ. BUSLIECT T0 GBS DWTA SHARING AGREEMENT BETWEEN MYCDEF &
ECHWG

MEW FORE STATE WE TLAKD BFC TAREN FROM COPMELL URNERSITY SECSmaTiAL
BECRRALTION REPOETTOSY.

ANY EXESTIMG UTILITY IMFORMATION SHOWK HEREDN PAVDED BY WUMIPALITY FOR
COMCERTUAL DIE5IGN PURPOSGES DMLY,

OIHABRLET AJTES .DH_'J.TEU |h FTENDED A% AR ESTRRATE PO CORCEPTLLAL LISE
ONLY. FLATHER EVALLATION OF SCTUAL BUBCATCHVENT BOLINDARES WUST BE
COMPLETED &3 FART OF DETALED DESIGN.




A

i—
WOODARD
CURRAN

RENNIA ENGINEERING DESIGN, PLLc

L R ENRIRON VBN AL » STRLCTIERAL

= Diwsgr i Py m, Bt B2 Fom o, Do Paes 1912520
Taf (AT BB - P M ETT-I0S

PAGGI

ENGINEERING

—— TS DA D e—

PHOSPHORUS LOADING AND REDUCTION CALCULATION SHEET

Project # Pat-6
Praparad for:

Prepared by: CRP
Project County:  Putnam

Pat-6: Indian Hill Road

WATER QUALITY VOLUME:
A= 57.4 acres

| = a2 14.28%
p= 1.2 inches
Av = 0.1786
Wav [acre-fi) = 1.025
Waw feu-ff) = 44549

East of Hudson Coalifion

WQv(acre-feet) = [{PRvIAN /12

where: A= Contributing Area {acres)
|= Impenvious Area (acress)
P= 20th Percentile Rainfall Event Mumber (in)
Rv = Runoff Coefficient [0.05 + 0.009(1))
WOy = Water Quality Volume

“*Minimum Ry = 0.2 when determining WOv. Use calculated Ry when determining phosphorus loading.

PHOSPHORUS LOADING:
Simple Method: Pload =PxPixRvxCxAx0703
P= 45 where: P Load= Annual load (kgiyr)
Pj = 0.9 P= Annual Rainfall (incheas)
Ry = 01786 Pj= Fraction of rainfall producing Runoff = 0.9
A= 574 Rv = Runoff Coefficient
C= 0.30 C= Poliutant Concentration {mgT)
A= & = Conlribuling Area [acres)
Welghted Loading Coefficlents
Land Use % of Total Area
Residential 0.58
Commercial 0
Industrial 0
Actively Grazed Pasture [t}
Faorast 0.41
Impervious 0
Develped Open Space 0
Waeighted “C": 0.30
W & Phosphorus Colculotions Pat-6

Print Date; 8/12/2016
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PROPOSED RETROFIT PRACTICE AND ANITICIPATED REDUCTION:

Proposed Retrofit Praclice:
Removal Eficiancy:
PLoed ————>

P Removal —-—-=smame—eees

Wet ED Pond
55%
28.59 lbhyr
12.97 kghyr
15.72 Ibviyr

7.13 kalyr

5.71 kgiyr Assume 80% of WQv treated

PAGGI

ENGINEERING
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Summary:

Proposed Retrofit Practice Waeat ED Pand

Drainage Area {acres) 57.4 |Phosphorus Loading {kg/yr) 12.97
Water Quality Volume [cf} 44648  |Phosphorus Reduction [kgiyr) 5.71

Wav & Phosphorus Calculations

Pat-6

Print Date; 8/12/2016
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PROPOSED STORMWATER RETROFIT PROJECT:

RS L@imﬂ (L
SUBSURFACE INFILTRATION

DARD

RENNLA ENGINEERING DESIQN, PLLe

EST. PHOSPHORUS REMOVAL: 6.02 KG/YR
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SUBSURFACE IMFILTRATION
JRS PHARMA,
TOWH OF PATTERSOM

GENERAL NOTES: SITE SPECIFIC NOTES:
FARCEL INFORMATION SH0WN HEREON TAKEN FROM COUNTY TAX MARFING. 1, DRAINAGE AREA INDICATERD B INTENDED A% AN CSTIMATE FOR COMCEPTUAL LSE ONLY,

LOCATIOM MAP: =CALE: 1° = G000

Sowrce: ArciElS Wil Straed Map

TOPOGRAFPHIC & HYDROGARAFHIC INFORMATION E206WN HEREOM PROVIDED BEY NEWW
YORK CITY DEPARTRENT OF ENMVERONMENTAL PROTECTION, BUREAL OF WATER SUPPLY.
01, SUBJECT T GIS DATA SHARING AGREEMENT BETWEEN NYCDEP & ECHWE.

MEW YORK ETATE WETLAMND INFO TAKEM FROM CORMELL UNIVERSITY GEDSPATIAL
MFORMATION REPOSITORY.

AMY EXESTING UTILITY BFORMATION SHOWH HEREON PROVIDED BY MURICIPALITY FOR
CONCERTLUAL DESKGH PLIRPOSES GHLY,

FURTHER EVALLATION CF ACTUAL SLIBCATCHMENT BOUNDARIES MUST BE COMPLETED
AS PART OF DETAILED DEEIGH,

PROPOEED SAP IS LOCATED O PRIVATE PROPERTY AND WILL REQUIRE COOSDMATION
WITH THE PROPERTY ORWHER TO CETAIN EASEMENTS FOR ANY 'WORH, PERFORMED,
FPROFOSED SAP 13 SHOWN M AREA OF EXISTING CATCH BASIM AND AFPARENT LOW
POINT IN FEAR FARKIMNG LOT PRIOR TO EECHARGE TO WETLAND. EXJETING
STORMWATER COLLECTIINCOMNYEYAMCE IR0 RMATION INCLUTIMG BUILDIRNG ROOF
DRAIMAGE IFORMATICHN |5 REQUIRED TO VERIFY DRAMAGE

ALTERMATE SRF: IMCLUDE FROFRIETARY FILTERING FRACTICEE (LE. STCRMALTER}OR
CATCH BASIN INEERTS (LE. FABDD ETORM EASIN
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RENNIA ENGINEERING DESIGN, PLLc
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S i P, BH S
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LOCATION MAP:  soalE; 15 = S
Soures: ArcGlS Warkd Streel Mag

GENERAL MOTES:
1. PARCEL BFORMATION BHOWN HEREON TAHEMN FROM COUSTY TN MaPPMNGE.
- TOPOGAWMPHIC & HYDROZRAPHIC IMFORMATICN Bl HERECHN FRONVIDED B W
TORK CITY DEFARTMENT OF ERWTRONMENTAL PROTECTION, ALREAL OF WATER
SUPPLY. 017, SUBSECT T0 GIS DATA SHARING AGREEMENT DETWEEN NYCOEP &
EDEANT.
ME® vORY STATE WETLAND BNFD TAKEN FROK CORMNELL UNVERSTY GECSPATRAL
INFORMATION SEPDLRTORY.
AN ER) TG UITILETY BOPORSAT oM SHOWS HEREON PROSI0PD B MUKICIPALITY PO
CONCEPTUAL DESRCGKN FURPOSES OkLY. 4
DRAINAGE SRS IMMCATED Bz INTERDED A5 Ak EATIMATE FOR CORNCEFTLAL LISE [ [ " ¥ ] "'.I
OHLY, FURTHER EVALUATION OF ACTUAL SLIBCATCHEME NT BOLMEARES MUGT BE '_:. e 3 -"'\\
A\
s
i

CRAIKACE AREA

JREFHARMA,

COMPLETED A% PART OF DETALED DEESEGN,
- .'._':. r&:.:-_{‘-ltr # i ] i _:-_...-_I__.
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STORMWATER RETROFIT
CONCEPT PLAN
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PHOSPHORUS LOADING AND REDUCTION CALCULATION SHEET

Project # Pat-7

Praparad for: East of Hudson Coalition
Prepared by: CRP

Project County:  Putnam

Pat-7: JRS Pharma
WATER QUALITY VOLUME:  WQv{acre-feet) = [(PIRAvIA) /12

A= .8 acres where: A= Contributing Area {acres)

| = 3.8 100.00% | = Impervious Area (acres!%h)

P= 1.2 inches P= 20th Percentile Rainfall Event Mumber (in)
Rv = Runoff Coefficient [0.05 + 0.009(1))

Rv = 0.5500 WCw =  Water Quality Volume

Wov (acre-fl) = 0.361

Wav fcu-ft) = 15725

“*Minimum Ry = 0.2 when determining WOv. Use calculated Ry when determining phosphorus loading.

PHOSPHORUS LOADING:

Simple Method: Pload =PxPixRvxCxAx0703

P= 45 where: P Load= Annual load (kgiyr)

Pj = 0.9 P= Annual Rainfall (incheas)

Ry = 0.9500 Pj= Fraction of rainfall producing Runoff = 0.9

A= 3.8 Ry =  Runoff Coefficient

C= 0.50 C= Poliutant Concentration {mgT)
A= & = Conlribuling Area [acres)

Welghted Loading Coefficlents

Land Use % of Total Area

Residential (1]

Commercial 0

Industrial 0

Actively Grazed Pasture [t}

Faorast o

Impervious 1

Develped Open Space 0

Weighted "G 0.50

Wav & Phosphorus Calculations Pat-7 Print Date; 8/12/2016
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PROPOSED RETROFIT PRACTICE AND ANITICIPATED REDUCTION:

Proposed Retrofit Praclice:
Removal Eficiancy:
PLoed ————>

P Removal —-—-=smame—eees

Subsurface Infiltration
1O
16.59 Ibhyr
7.53 kghr
16.59 Ibvyr

7.53 kglyr

PAGGI

ENGINEERING

— i 1 —

6.02 kgiyr Assume 80% of WQv treated

Summary:

Proposed Retrofit Practice Subsurface Infiltration

Drainage Area {acres) 3.8 |Phosphorus Loading {kg/yr) 7.93
Water Quality Volume [cf} 15725  |Phosphorus Reduction [kgiyr) 6.02

Wav & Phosphorus Calculations

Par-7

Print Date; 8/12/2016
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PROPOSED STORMWATER RETROFIT PROJECT:
RETROFIT EXISTING DETENTION POND TO
PROVIDE WATER QUALITY TREATMENT

! (WET EXTENDED DETENTION POND)

COMMITMENT & IMTEGSITY DRIVE REELLTE
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FARCEL FFQRMATION SHOAWN HEREQN TAKEN FROM SOUNTY TAX MAPFING.
TOROCRAFHC & HYDROGRAPHIC FFORMATION E40WH HEREDN PROVIDED BEY NEW
YOES CITY DEPARTMENT OF ENVIRDHMENTAL PROTECTION, BUREAL OF WWATER EUFPLY,
A, SURIECT TO GI5 DATA SHARING AGRECMIMNT BETWEEN NYCDEP & ECEHWT

HE® YORK STATE WETLAND INFD TAKEN FROM CORNELL UNIVERS|TY GEQSFATIAL
INFORRMATION REPOSITORY.

AN EXIETRG UTILITY INFOEAATION SHOWS HERECN PROVIDED BY MUNICIPALITY FOR
COMCEPTLAL DESIGH PURPOSES CHILY,

SITE SPECIFIC NOTES!

1. DAAMAGE ARES INOICATED IS INTENDED AS AM EETIMATE FOR DINCEFTUAL UEE OHLY.
FURTHER EVALUATION OF ACTIRAL SUBCATCHMENT BOUNDARIES MUST BE COMPLETED
A5 PART OF DETAILED DESIEM,
PROPOSED ERF |5 LOCATED ON FRIVATE PROPERTY AND WILL RECLNRE COCRDINATICN
wiTH THE PROPERTY OWHER TO D8TAIN EASEMENTS FOR AMY WORK PERFORMED.
ARCA ES PART OF APPROVED SUBDE IS0M AND CONTAIRS EXEETING CCTCHTION FOND
FOR FORTION OF SLUBDRSI0N RUNCEF.
OETAIN AS-BUILT EURVEY INFDAMATION OF EXIETERNG DETENTION POND AND SFECIFY
HECESEARY MODFICATIONS TO COMVERT TO WATER QLALITY POND.

MANOR ROAD — A

TOWH OF PATTERSOM

RETROFIT EXISTING DETEMTION POMND
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D STORMWATER RETROFIT PROJECT:

OFIT EXISTING DETENTION POND TO
PROVIDE WATER QUALITY TREATMENT
(WET EXTENDED DETENTION POND)
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GENERAL NOTES:

. PARCEL PHFORMATEIN SHOWH HEREDN TAKEN FROM COUNTY TAK MAPPING.

i TOPOGRAPHIC & HYDROGRAFHIC INFORMATION SHOWN HEREQN PROVDED BY NEW
YORK CITY DEPARTHENT OF ENVIRONMENTAL PROTECTION, BUREALL OF WATER EUPPLY,
2012, BUBECT TO SIS DATA SHARIMNG AGREEMENT BETWEEMN NYCDER & EQHNG.
HEW ¥ORK STATE WETLAND [MFG TAKEN FROM CURNELL UNIVERSITY EOSPATIAL
IHFORMATION REFCEITORY,
ANY EXIETING UTIUTY INFORMATION SHOWN HEREDN PROVIDED EY MUNICIPALITY FOR
CONCEPTUAL DEENSN PURPOSES OHLY.

TOWN OF PATTERSON

SITE SPECIFIC NOTES:

1. DRANAGE AREA IMDICATED IS INTERDED A5 AN ESTIMATE FOR CONCEFTUAL USE DMLY,
FURTHER EVALUATIOM OF ACTUAL SUBCATCHMENT BOUNDARIES MUST BE COMFPLETED
A5 PART OF DETAILED DESIGH.
PRGPOSED SRP ES LOCATED OM PRIVATE PROPERTY AND 'WILL RECLIRE COORDNMATION
WITH THE FROFPERTY OWHER TO OBETAIN EASEMENTS FOR ANY 'WORK FERFORMED,
AREA IS PAAT OF APPRIOVED SUBDIVIESOH AND COMTARES EXISTING DETEMTIEON POMND
FOR PORTION OF SUGBDIVISICN RLMOFF,
OHTARM AS-BLILT SURVEY INFORMATION CF EXISTING DETENTION POND AHD SPECIFY
HECESSERY HODIAICATIONS TO DONVERT TO WATER QILALITY POMD.

RETROFIT EXISTING BETENTION POMD
MANOR ROAD — B
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LOCATION MAP: scale 1" =s00r
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GEMERAL MOTES:

FARCEL BFCRRATION BHIWK HEREDK TAXEN FROW
TORDGRAPHEE § HYDROGRATHIE INFORMATHIN 5HE

F

EUPPLY, M S

EOHAT

HEW YORM STATE WETLAND INFO TANEN FROW CORNELL UNIVERSITY GEOQGPATIAL

WP ORRAATION BE PCEETORY,

A EXIETEGG LITEATY INFORUSTICK BHOAWN FEREDN PROVIDED BY MURICIPALITY FOR
CONCERTUAL DESIGN PLRPOSES OMLY

DRAINAGE ARES IKDICATED 15 INTENDED &5 AR ESTIMATE FOR COMCEITLAL LESE
CHILY, PLIETHER EWALUATIN OF ACTUAL SUBKATEHIERT SOLMIMEES MUST 0E
GOMPLETED A% PaRT OF DETANED DESIGN,
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PHOSPHORUS LOADING AND REDUCTION CALCULATION SHEET

Praject #: Pat-2 A
Praparad for:

Prepared by: CRP
Project County:  Putnam

Pat-8 A: Manor Road

WATER QUALITY VOLUME:

A= 4.4 acres
| = 1.2 Z7.27%
p= 1.2 inches

Rv =
Wav [acre-fi) =
Waw feu-ff) =

0.2955
0.130
5662

East of Hudson Coalifion

WQv(acre-feet) = [{PRvIAN /12

wherg;

A=

| =

F:

Ry =
Wi =

Contributing Area {acres)
Impervicus Area (acress)

PAGGI

ENGINEERING

—— TS DA D e—

20th Percentile Rainfall Event Mumber (in)

Runoff Coefficient [0.05 + 0.009(1})

Water Cuality Volume

“*Minimum Ry = 0.2 when determining WOv. Use calculated Ry when determining phosphorus loading.

Annual load (kgiyr)
Annual Rainfall (inchas)

Fraction of rainfall producing Runoff = 0.9

Runaff Coefficient
Poliutant Concentration {mgT)
& = Conlribuling Area [acres)

PHOSPHORUS LOADING:

Simple Method: Pload =PxPixRvxCxAx0703

P 45 where: P Load=

Fj = 0.9 P=

Rv = 0.2955 Pj=

A= 4.4 Ry =

C= 041 C=
A=

Welghted Loading Coefficlents

Land Use % of Total Area

Residential 1

Commercial 0

Industrial 0

Actively Grazed Pasture [t}

Faorast o

Impervious 0

Develped Open Space 0

Waighted “C:  0.47

Wav & Phosphorus Calculations

Pat-8 A

Print Date; 8/12/2016
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SCURRAN

PROPOSED RETROFIT PRACTICE AND ANITICIPATED REDUCTION:

Proposed Retrofit Praclice: Wet ED Pond
Removal Eficiancy:

PAGGI

ENGINEERING

— i 1 —

55%
PLoed ————> 4.90 Ibvyr
2.22 kgiyr
P Removal —-—-=smame—eees 2.70 lbvyr
1.22 kgiyr
Summary:
Proposed Retrofit Practice Wet ED Pond
Drainage Area {acres) 4.4 |Phosphorus Loading {kg/yr) 2.22
Water Quality Vialume (cf) 5663 [Phosphorus Reduction (kg/yr) 1.22

Wav & Phosphorus Calculations Pat-8 &

Print Date; 8/12/2016
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PHOSPHORUS LOADING AND REDUCTION CALCULATION SHEET

Project # Pat-8 B
Praparad for:

Prepared by: CRP
Project County:  Putnam

Pat-8 B: Manor Road

WATER QUALITY VOLUME:
A= 11.8 acres

| = &8 3051%
p= 1.2 inches
Av = 03248
Wav [acre-fi) = 0.383
Waw feu-ff) = 16683

East of Hudson Coalifion

WQv(acre-feet) = [{PRvIAN /12

wherg;

A=

| =

F:

Ry =
Wi =

Contributing Area {acres)
Impervicus Area (acress)

PAGGI

ENGINEERING

—— TS DA D e—

20th Percentile Rainfall Event Mumber (in)

Runoff Coefficient [0.05 + 0.009(1})

Water Cuality Volume

“*Minimum Ry = 0.2 when determining WOv. Use calculated Ry when determining phosphorus loading.

Annual load (kgiyr)
Annual Rainfall (inchas)

Fraction of rainfall producing Runoff = 0.9

Runaff Coefficient
Poliutant Concentration {mgT)
& = Conlribuling Area [acres)

PHOSPHORUS LOADING:

Simple Method: Pload =PxPixRvxCxAx0703

P 45 where: P Load=

Fj = 0.9 P=

Rv = 0.3248 Pj=

A= 11.8 Ry =

C= 041 C=
A=

Welghted Loading Coefficlents

Land Use % of Total Area

Residential 1

Commercial 0

Industrial 0

Actively Grazed Pasture [t}

Faorast o

Impervious 0

Develped Open Space 0

Waighted “C:  0.47

Wav & Phosphorus Calculations

Pat-3 B

Print Date; 8/12/2016
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PROPOSED RETROFIT PRACTICE AND ANITICIPATED REDUCTION:
Proposed Retrofit Praclice: Wet ED Pond
Removal Eficiancy: 55%
PLosd ———————= 14.44 |bfyr
6.55 kg
P Removal —-—s-sseeseamas, T.84 |bvyr
3.60 kg'yr
Summary:
Proposed Retrofit Practice Wat ED Pand
Drainage Area {acres) 11.8  |Phosphorus Loading {kg/yr) 6.55
Water Quality Volume {cf) 16683  |Phosphorus Reduction [kgiyr) 3.60

Wav & Phosphorus Calculations

Pat-3 B

Print Date; 8/12/2016
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EXISTING STORMWATER

OUTFALL {15-INCH HDPE)

EST. PHOSPHORUS REMOVAL: 1.16 KGIYR
SEE ATTACHED CALCULATION SHEET

PROPOSED STORMWATER
' RETROFIT PROJECT
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PROPRIETARY FILTRATION
(LE. STORMFILTER)

Sowrpe; ArcGiS Workd Sireed Map

2

4,

INCORPORATED INTD DETAILED DESE:N OF SRFE.

GENERAL NOTES:

PARCEL BFORMATEON SHOWN HEREON TAKEN FROM COUNTY TAX
MAPPRNG.

TOPDGRAPHIC & HYDROGRAPHE INFORMATION SHOMM HEREON
PROVIDED BY NEW YORE CITY DEFARTMENT OF ERVIROMMENTAL
PROTECTION, BLEREAL OF WATER SUPPLY, 212, SURJECT TO S
DATA SHARNG AGREEMENT BETWEEN NYCDEF & EQHW,

HEW YORK STATE WETLAND INFO TAKEN FROM CORMELL
URIVERSITY GECEPATIAL INFORMATION REPOEITORY.

ANY EXEFTIMNG UTILITY BFORMATION SHOWHN HEREGN FROVIDED BY
MUNICIFALITY FOR CORCEFTUAL DESIGN PURPOEES ORMLY,

SITE SPECIFIC NOTES:

DREAINAGE ARES INDICATED |5 INTENDED AS AN ESTIMATE FOR
COMCEPTUAL LISE ONLY, FURTHER EVALUATION OF ACTUAL
SUBCATCHMENT BOUNDARIES MUST BE COMPLETED AS PART OF
DETALLED DESHEM.

PROPOSED SRP IS LOCATED OR PLUTMAM LAKE COMMUNITY
COURCIL PROPERTY. COORDIMATION WWITH THE PROPERTY WILL BE
REQUIRED TO DETAIN EASEMENTS FOR ANY WORE FERFORMED,
PROFOSED FILTERING PRACTICE AT END OF FIPE. EXISTING
STORMWATER OUTFALL LOCATED M ARES OF PROPOSED 5RP.
WHERE POSSIELE, CONHDERATION SHOULD BE GIVEN TO
COMBINING MULTIPLE SRF's TO A SINGLE FRACTICE WHERE
PROXEI|TY OF GUTFALLS, EXESTING DRAIMAGE IMFRASTRUCTURE
ARD TOPOGRAPHY ALLOW.

STABILIZATIONTEUMPMATION OF EXISTING ERDDED CHAMNELS
BETWEEN QUTFALL MSCHARGE AND LAKE CARMEL SHOULD BE

STORMWATER RETROFIT

LIF
FUTHAMLAKE _A-E_CONCEFTFLAN_FIURE

CHECKED 87

L
L

CONCEPT PLAN

CRP
CRP

CETONED ET:
CRAWH BT

PROPRIETARY FILTERING PRACTICE
PUTHAM LAKE — A

TOWe OF FATTERSOM

SO My
DATE: A3k
1"=hy

PAT-04
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EST. PHOSPHORUS REMOVAL: 5.23 I'IG
SEE ATTACHED CALCULATION SHEET

PAGGL

PROPOSED STORMWATER
RETROFIT PROJECT
PROPRIETARY FILTRATION
(LE. STORMFILTER)

BOOLEOP A000 | we wesidardeirtan cos

COMMITMENT & MTEGRITY DRTVE RESLLTS

Wotdard & Carres Exglissring PA FC

708 Westoresster Avenas, Sulks 12
‘Wivita Pians, Mew Yark 10608

N EEAMEN L =

REMNIA ENGINEERING DESIGM, FLLE
STRSETLRAL
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LJP

Putnam Lake - B

PUTHAMLAKE_&—E_COMCER TPLAN

CGHECKED BT

EXISTING STORMWATER

OUTFALL (154NCH HDPE) LOCATION MAP; ScaLE: 1° =207

Sowrce: ArczlS Wardd Shree! Map

CONCEPT PLAN

GEMERAL MOTES:
1, PARCEL INFORMATION SHOWWR HEREQM TAKEN FROM COUNTY TAX
MAPPING.
TOPOGRAPHIC & HYDROGRAPHIC INFORMATION SHOWN HEREON
Bl P 1 FROVIDED BY HEW YORK CITY DEPARTMENT OF ENVIRONMWENTAL
A mETE E PROTECT|ON, BUREALN OF WATER SUPPLY, 2M2, SUBJECT TO G
DATA SHARPG AGREEMENT BETWEEN NYCDEFP & EOHWIC.
HEW YORK STATE WETLAND INFO TAREN FROM CORMELL
MNIVERSITY GEQSFATIAL INFORMATION REFOSITORY,
ANY EXIST|ReGE UTILITY INFORMATION SHOWM HERECH PROVIDED BY
MUSICIPALITY FOR CONCEPTUAL DESIEM PURPOSES OHLY.

STORMWATER RETROFIT

.=i|"|.|..q:¢_: T _i'l-'-'l,i-;:

S [l T e

G A SITE SPECIFIC NOTES:

i o B ORAINAGE AREA BIDSCATED IS INTERDED RS AN EETIMATE FOR
CONCEPTUAL USE OMLY. FURTHER EVALUATION OF ACTUAL
SUBCATCHMENT BOUNDARIES MUIST BE COMPLETED AS PART OF
DETAILED DESIGH,
PROPOSED SRF IS LOCATED O PFUTHRAM LAKE COMBUNITY
COUNCIL PROPERTY, CODRDINATICN WITH THE FROPERTY WiILL BE
REQUIRED TO OETAIN EASEMENTS FOR ANY WORK PERFORMED,
PROPOSED FILTERING PRACTICE AT END OF PIPE. CXISTRMG
STORMWATER QOUTFALL LOCATED IN AREA OF PROPOSED SRP,
WHERE POSSIELE, CONSEERATION SHOULD BE GVEN TO
COMBANIMNG MULTIPLE 2RPs TO A SINGLE PRACTICE WHERE
FROXRTY OF OUTFALLS, EXISTING DRAINAGE INFRASTRIMCTURE
AMD TOPQGRAPHY ALLOW,
STABILIZATIONELIMINATEON OF EXISTING ERDDED CHANMELS
BETWEEM OUTFALL DERCHARGE AMD LAKE CARMEL SHOULD BE
MCORPORATED INTO DETAILED DESIGN OF SRP,

E—=18

TOWN OF PATTERSOM

PROFRIETARY FILTERING PRACTICE
PUTHAM LAK
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Sowrpe; ArcGiS Workd Sireed Map

PARCEL IFOTRASTION SHOWK HERECHH TAKER FISORM COUSTY TAK MAPPNG,

TOPOGRAPHIC & HY DROSAAPHIC |WFORMLTION SHCWK HEREGK PROWVIDED B WEW YORK CITY DEPARTRENT
OF EXYIRONUWENTAL FROTECTER R, BUREAL DOF WATER BUPPLY. 202, BUBIECT TO GIS DATA SHARME
AGREENMENT BETWEEN NYCDER & EOIHWG,

WEW FORE STATE WETLAND |WEDH TAREN PR COBRELL URRTRETY GEOSPATIA BECH LA TION BEPDSITOEY,
A EXISTING UTILITY INFORMATION SHOMWT HEREDKN PROVIDED BY MURSCIPALTY FOR COSCERTLUAL DESIGN
PURPCSES DMLY,

DRAIMAGE AREA BITHCATED 15 BNTENDED AR AN ESTIRATE FOR CORCESTUA LESE D8, FURTHER EVALLATION
OF ACTUAL SUBCATCHUMENT BOUSDARIES MUST BE COMPLETED A% PART OF DETALED DESHGM,

BELLENPAIRD | wewsmcodaniaransom
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DRAIMAGE AREA PLAN
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Source! AroGlS Works Slresd Map
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EST. PHOSPHORUS REMOVAL: 13.81 KG/YR +

SEE ATTACHED CALCULATION SHEET )

EXISTING SMALL DETENTION | ' "y

AREA. POTENTIALLY UTILEZE
FOR PRETREATMENT
‘k PROPOSED STORMWATER
S TN RETROFIT PROJECT
EXISTING STORMWATER PROPRIETARY FILTRATION

OUTFALL {36-INCH CMP)

i

(LE. STORMFILTER)
o

GEMNERAL MOTES:

PARGEL INFORMATICON SHOWN HEREDH TAKEN FROM COUNTY TAX
MAPERG,

TOPOGRAPHIC & HYDROGRAFHIC INFORMATION SHOWM HEREON
PROVIDED BY NEW ¥ORK CITY DEPARTMENT OF ENVIRDNMENTAL
PROTECTION, BUREALN OF WATER SUPPLY, M2, SUBIECT TO GEE
DATA SHARMG AGREEMENT BETWEEN Wy CDEF & EQHWC.

HEW YDRK STATE WETLAND PO TAREN FROM CORMNELL
LUMIVERSITY GEOEPATIAL INFORMATION REFOSITORY,

ARY EXEETING UTILITY IMFORMATION SHOWN HEREON PROVIDED BY
MUKNICIFALITY FOR CONCEFTUAL DESIGN PURPOSES GRLY.

SITE SPECIFIC NOTES:

DRAIRAZE AREA BMDICATED 15 INTEMDED AZ ARk ESTIMATE FOR
COMCEFTUAL LISE DNLY. FURTHER EVALUATION OF ACTLIAL
SUBCATCHMENT BOUNDARIES MUST BE COMPLETED AS PART OF
DETAILED CeESSGM.

PROPOSED SRF IS LOCATED ON PUTRAM LAKE COMMURITY
COUNGIL PROPERTY, COORDIMATION WITH THE PROPERTY WILL BE
RECHARED TO OBTAIM EASEMENTS FOR ANY WORK PERFORMED.
PROPOSED FILTERING PRACTICE AT ERD OF FIFE. EXISTING
STORMWATER QUTFALL LOCATED IN AREA OF PROPOSED SRP,
LARGE ESTMATED DRAMAGE AREA TO BE WER|FIED, MOST LIKELY
WILL SPLIT INTD TWD PROJECTS [CAD) OMCE ACTUAL DRAINAGE
SREA B DETERMINED,

WHERE POESIBLE, COMEIIERATION SHOULD BE GIVEN TO
COMBINENG MULTIPLE 3RP's TO A SINGLE PRACTICE WHERE
FPROXIATY OF QUTFALLS, EXISTING DRAINAGE INFRASTRUCTURE
AMD TOPOGRAPHY ALLOIW,

STABLEEATIONELIMIMATION OF EXISTING ERODED CHANMELS
BETWEEN JUTFALL MECHARGE AND LAKE CARMEL SHOULD BE
INCORFORATED INTO DETAILED DESKIN OF SRF,
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TOWH OF PATTERSON

DRAIMAGE AREA PLAN
FUTHAM LAKE — C/0

LOCATION MAP:  SCALE: 17 = 20000
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5, ORARAGE ARTA INDICATED BG INTERDED AT AN ERTIMATE FOR CONCEFTLARL USE ORLY. FURTHER EVALLIATION OF ACTUAL SLBCATCHMENT
BOUNDARIES MUST BE COMPLETED A5 PANT OF DETARLED DESIIN,
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PHOSPHORUS LOADING AND REDUCTION CALCULATION SHEET

Praject #: Pat-3 A

Praparad for: East of Hudson Coalition
Prepared by: CRP

Project County:  Putnam

Pat-9 A: Putnam Lake
WATER QUALITY VOLUME: WOv/acre-feet) = [{PiRvI{A)] /12

A= 5.2 acres where: A= Contributing Area {acres)

| = 1.6 30.77% |= Impenvious Area (acress)

P= 1.2 inches P= 20th Percentile Rainfall Event Mumber (in)
Rv = Runoff Coefficient [0.05 + 0.009(1))

Av (calculated)= 0.3269 WQv =  Water Quality Volume

Wav (acre-fl) = 0.170

Waw feu-ff) = 7405

WO PEAK FLOW.

Based upon NYSDEC Stormwater Manual. Appendix B-2

Te= 0.15 hours Te=  Time of Concentration (hours)

CN = Ba CN = Curve Number

qu = B07.249 gu=  Unit Peak Discharge (cla/mitfinch)

Op = 1.93561 CFS Qp =  Peak Discharge (CFS)

PHOSPHORUS LOADING:

Simple Method: Fload = FPxPix RvxCxAx 0703

P= 45 where: P Load= Annual load [kg'yr)

Pj = 0.9 P= Annual Rainfall (inches)

Rv = 0.3269 P = Fraction of rainfall producing Runolf = 0.8

A= 5.2 Rv = Runaft Coefficient

C= 0.41 C= Pollutant Concentration {mgT)
A= A = Confributing Area (acres)

Weighted Loading Coefficients

Land Use % of Total Area

Residential 1

Commercial 0

Indiustrial i

Actively Grazed Pasture 0

Forest 0

Impernvious H

Develpad Opan Space 0

Weighted “C™: 0.

.
—

Wav & Phosphorus Calculations Pat-9 & Print Date; 8/12/2016
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PROPOSED RETROFIT PRACTICE AND ANITICIPATED REDUCTION:
Proposed Retrofit Praclice: Stormifiller
Removal Eficiancy: 40%
PLosd ———————= &.41 Ibfyr
2.91 kghyr
P Removal —-—s-sseeseamas, 2.56 byt
1.16 kghyr
Summary:
Proposed Retrofit Practice Stormfiller
Drainage Area {acres) 5.2 |Phosphorus Loading {kg/yr) 2.91
Water Quality Volume {cf) 7405  |Phosphorus Reduction (kgiyr) 1.16

Wav & Phosphorus Calculations

Pat-9 A

Print Date; 8/12/2016
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PHOSPHORUS LOADING AND REDUCTION CALCULATION SHEET

Praject #: Pat-3 B

Praparad for: East of Hudson Coalition
Prepared by: CRP

Project County:  Putnam

Pat-9 B: Putnam Lake
WATER QUALITY VOLUME: W0Ov/acre-feet) = [{PiRvI{A)] /12

A= £9.2 acres where: A= Contributing Area {acres)

| = g5 30.82% |= Impenvious Area (acress)

P= 1.2 inches P= 20th Percentile Rainfall Event Mumber (in)
Rv = Runoff Coefficient [0.05 + 0.009(1))

Av [calculated)= 0.3274 WOy = Water Quality Volume

Wav (acre-fl) = 0.956

Wav fcu-ft) = 41643

WO PEAK FLOW.

Based upon NYSDEC Stormwater Manual. Appendix B-2

Te= 025 hours Te=  Time of Concentration (hours)

CN = Ba CN = Curve Number

qu = 513.485 gu=  Unit Peak Discharge (cla/mitfinch)

Op = 8.20421 CFS Qp =  Peak Discharge (CFS)

PHOSPHORUS LOADING:

Simple Method: Fload = FPxPix RvxCxAx 0703

P= 45 where: P Load= Annual load [kg'yr)

Pj = 0.9 P= Annual Rainfall (inches)

Rv = 0.3274 P = Fraction of rainfall producing Runolf = 0.8

A= 282 Rv = Runaft Coefficient

C= 0.41 C= Pollutant Concentration {mgT)
A= A = Confributing Area (acres)

Weighted Loading Coefficients

Land Use % of Total Area

Residential 1

Commercial 0

Indiustrial i

Actively Grazed Pasture 0

Forest 0

Impernvious H

Develpad Opan Space 0

Weighted “C™: 0.

.
—

Wav & Phosphorus Calculations Pat-9 B Print Date; 8/12/2016
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PROPOSED RETROFIT PRACTICE AND ANITICIPATED REDUCTION:

Proposed Retrofit Praclice:
Removal Eficiancy:
PLoed ————>

P Removal —-—-=smame—eees

Stormifilter
409

36.03 [bhyr

16.35 kghyr

14.41 |byr

6.54 kg'yr

PAGGI

ENGINEERING

— i 1 —

5.23 kgiyr Assume 80% of WQv treated

Summary:

Proposed Retrofit Practice Stormfiller

Drainage Area {acres) 29.2  |Phosphorus Loading {kg/yr) 16.35
Water Quality Volume [cf} 41643  |Phosphorus Reduction [kgiyr) 5.23

Wav & Phosphorus Calculations

Pat-9 B

Print Date; 8/12/2016
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PHOSPHORUS LOADING AND REDUCTION CALCULATION SHEET

Project # Pat-8 C'D

Praparad for: East of Hudson Coalition
Prepared by: CRP

Project County:  Putnam

Pat-9 C/D: Putnam Lake
WATER QUALITY VOLUME:  WQv{acre-feet) = [(PIRvIA) /12

A= 81 acres where: A= Contributing Area {acres)

| = 23 25.27% |= Impenvious Area (acress)

P= 1.2 inches P= 20th Percentile Rainfall Event Mumber (in)
Rv = Runoff Coefficient [0.05 + 0.009(1))

Av (calculated)= 0.2775 WQv =  Water Quality Volume

Wav (acre-fl) = 2.525

Waw feu-ff) = 109989

WO PEAK FLOW.

Based upon NYSDEC Stormwater Manual. Appendix B-2

Te= 1.2 hours Te=  Time of Concentration (hours)

CN = 87 CN = Curve Number

qu = 243.737 gu=  Unit Peak Discharge (cla/mitfinch)

Op = 11.5304 CFS Qp =  Peak Discharge (CFS)

PHOSPHORUS LOADING:

Simple Method: Fload = FPxPix RvxCxAx 0703

P= 45 where: P Load= Annual load [kg'yr)

Pj = 0.9 P= Annual Rainfall (inches)

Rv = 02775 P = Fraction of rainfall producing Runolf = 0.8

A= g1 Rv = Runaft Coefficient

C= 0.41 C= Pollutant Concentration {mgT)
A= A = Confributing Area (acres)

Weighted Loading Coefficients

Land Use % of Total Area

Residential 1

Commercial 0

Indiustrial i

Actively Grazed Pasture 0

Forest 0

Impernvious H

Develpad Opan Space 0

Weighted “C™: 0.

.
—

Wav & Phosphorus Calculations Pat-9 C/Dx Print Date; 8/12/2016
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PROPOSED RETROFIT PRACTICE AND ANITICIPATED REDUCTION:

Proposed Retrofit Praclice:
Removal Eficiancy:
PLoed ————>

P Removal —-—-=smame—eees

Stormifilter
409
95.18 Ibhyr
43,17 kghyr
38.07 Ibvyr

17.27 ka'yr

13.81 kgiyr Assume 80% of WQv treated

PAGGI

ENGINEERING
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Summary:

Proposed Retrofit Practice Stormfiller

Drainage Area {acres) 91,0  |Phosphorus Loading {kg/yr) 43.17
Water Quality Volume [cf} 109988  |Phosphorus Reduction (kgiyr) 13.81

Wav & Phosphorus Calculations

Pat-9 C/D

Print Date; 8/12/2016
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PROPOSED STORMWATER RETROFIT PROJECT:
RETROFIT EXISTING DETENTION POND TO
PROVIDE WATER QUALITY TREATMENT

{WET EXTENDED DETENTION POND)
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ERAL NOTES:

FARCEL INFORMATION SHOWN HEREDH TARKEN FROM COUNTY TAX MAFF NG,
TOFCGRAPHIC & HYDROGRAFHIC INFORMATICM SHOAWN HEREDH FRONMIDED BY NEMW
FORK CITY DEFARTMENT CF ERMVIRONMENTAL PROTECTION, BUREAL OF WATER
SUPPLY, 3002, SUBJECT TO GIS DATA SHARING AGREEMENT BETWEEM NYCDER &
ECHWLC,

HEW YDRK ETATE WETLAMD INFO TAKEMN FROM CORNELL USIVEREITY GECSPATLIAL
PFEORMATION BREPOSITGHY.

ANY EXESTING LITILITY BFQRMATION SHOWN HERECH PROMIDED BY MUMICIFALITY FOR
CONCEFTUAL DEENGN FURPOEES OHNLY.

SITE 3PECIFIC NOTES:

1a
-8

%

DA IWAGE ARES PEDRCATED E5 INTEMDED AS AN DSETIMATE FOR CONCEPTUAL EE OHLY.
FURTHER EVALUATION OF ACTURL SUBCATCHMENT BOUNDARIES MUST BE COMPLETED
A3 PART OF DETAILED DESIGM.

PROPOSED SRP ES LOCATED O PRIVATE PRIOPERTY AND 'WILL RECILHE COORDIRATION
WITH THE PROPERTY OWNER TO ODTAN EASEMENTS FOR ANY 'WORK PERFCRMED,
DCETEMTION POND 15 WITHIN EXESTING COMMERCIAL PARK AND RECEVES STORMIWATER
RUNDOFF FROM & FORTION OF THE DEVELOPMENT (SEE DRAFADE AREM PLAN]

OBETARM ASAUILT SURVEY INFORMATION OF EXISTING DETENTION POND AND SPECEY
HECESTARY MODEFICATIONS TO CONVERT TO WATER QLIALITY PO,

TOWH OF PATTERSOM

RETROFIT EXISTING BETENTION POMD
ROBIN HILL CORPORATE PARK — A

g
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o
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PAT=104




PROPOSED STORMWATER RETROFIT PROJECT:
RETROFIT EXISTING DETENTION POND TO
PROVIDE WATER QUALITY TREATMENT
(POCKET POND)
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COMCERTUAL DESIGN FURPOSES DHLY,
SITE SPECIFIC NOTES:

AS PART OF DETAILED DESIGH.

L DBTARM ASBUILT SURVEY INFORMATION OF EXESTING DETENTION POND AND SPECFY

HECESSARY WSODIFICATIONS TO CONVERT TO WATER QUALITY POKD,

+ PARCEL |NFOAMATION SHOWH HEREQH TAREN FROM COUNTY TAX MAPFING,

R TOPCOERAPHIC & HYDRDGRAPHIC INFORMATION EHOWN HEREDN PROAVIDED BY NE'W
FORK Oy DEFARTAENT OF ENVIRONMENTAL PROTECTION, BUREAL OF WATER
SUPPLY, 200F, SURSECT TO GIS DATA SHARING AGREEMENT BETWEEN NYCDEP &

I MEW YORE ETATE WETLAMD MNFO TAREN FROM CORMELL UNIVERSITY GEOQSPATIAL
4, ANY EXETING UTILITY FEFQRMATION SHOWS HERECQN PROYIDED BY MURICIFALITY FOR

1o CHAINAGE ARES MODRCATED BS INTCMDED A5 AN ESTIMATE FOR COMGEPTUAL WiSE OMLY,
FURTHER EVALUATION OF ACTURSL SUBCATCHMENT BOUNDARIES MLST BE COMPLETED

2. PROPOSED SRP IS LOCATED DM PRIVATE PROPERTY AHD WILL RECIUSRE COCRDINATION
WATH THE PROPERTY JWNER TO ORTAIN EASERITNTS FOR ANy WORE PERFORMED:,
CETENTICN POMD 1S WITHIN EXESTING COMMERCL PARK AND RECENVES STORMWETER
RUMOFF FADM & FORTION OF THE DEVELOPMENT (SEE DRAPAGE ARES FLAN].

TOWN OF PATTERSON

8| RETROFIT EXISTMG DETENTION POND
Zl| ROBIN HILL CORPORATE PARK — B

[ TE:
SCALE:  1T=qr
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PROVIDE WATEH QUALITY TREATMENT
(POCKET POND)

SEE ATI'AEHEIJ CALCULATION SHEET
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GENERAL NOTES:

L FPARCEL INFORMATICHN SHOWN HEREQN TAKEM FROM COUNTY TAX MAFFING.
TAPOGRAPHIC & MYDROGRAPHIC MNFORMATION SHOWH HERECH PROVIDED BY MEW
WORE, CITY DEPARTMENT OF EAVIRONMENTAL PROTESTION, BUREAL OF WATER SLIPFLY,
22, SUBJECT TO GI3 DATA SHARING AOREEMENT BETWEEN N¥CDEF & EDHWC,

MEW YORE STATE WETLAND M- TAK¥EN FROM CORNELL UMIVEREITY GEQEFPATIAL
INFORMATICN REPCETORY,

AN EXISTING UTILITY |MFOSMATION SHOWNH HEREOH PROWVIDED BY MUNICIFALITY FOR
COMCEFTUAL DES|GH PURPOSES OMLY,

TOWH OF PATTERSOM

Gl E arEwiris: Nl e

1. DRAIFNAGE ARES IMOICATED IS INTENDED AS &N ESTIMATE FOR COMCEFTUSL USE CMLY.
FURTHER EVALUATION OF ACTUAL SUBCATCHMENT BOUNDARIES BUST BE COMPLETED
AL FART OF DETALED DESIGH,

2, FROPOSED SAF I3 LOCATED ON FRIATE FROFERTY &ND 'WILL RECASRE COORDIMATION
WITH THE PROPERTY CWHER TO OBTARM EASEMENTS FOR ANY WORK PERFORMED.
DETENTICM POMNE BS WITHIN EXIETING COMBERCIAL PARK SHD BECENVES STORMMATER
RUNOFF FROM A& PORTICHM OF THE DEVELOPMENT (SEE DRAIMAGE AREA PLAN,

CETAM ASLEUILT SURVEY INFORMATION OF EXISTING DETENTION POND AND SPECIFY
HECESSARY MODIFICATIONS 70 COMVERT 70 'WATER QILWLITY PO

RETROFIT EXISTING DETENTION FOND
ROBIM HILL CORPORATE PARK =




PROPOSED STORMWATER RETROFIT PROJECT:
RETROFIT EXISTING DETENTION POND TO
PROVIDE WATER QUALITY TREATMENT
(POCKET POND)
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PERCEL INFORMATION SHOWHN HEREQM TAKES] FROM COLMTY TAK
MAPFIME,

TOFOERARHIC & HYDRDGRARHIC INORMATION SHOWN HESEDOH
PROVIDED DY MEW YORK CITY DEPARTRENT OF CMNRONMENTAL
FROTECTION, BUREAL OF WATER SUPFLY, 3072, SUBJECT TO OIS DATA
SHARING AGREEMENT BETWEEN NYCDEP & ECe8C.

HEW YORS STATE WETLAND INFO TAKEN FHOW COHRMELL URIVERSITY
GECSPATIAL BEORMATION BEPCSITORY.

ANY EXESTING UTILITY INFORMATICN SHOWN HERECH FRONIDED BY
WILMICIPALITY FOR COMCEFTUAL DESASN PLRPOSES DMLY

EITE SPECIFIC NOTES:
DFAIMAGE ARES INDICATED B IMTENDED AS AN ESTIMATE FOR
CONCERFTUAL USE QONLY, FURTHER EVALUATION OF ACTLIAL
SUBECATCHMENT BOUNDAREE MUET EE COMPLETED AS PART OF
DETAILED DESKEH.
FRCPUSED SRP B LOCATED QN FRIVATE PROPERTY ANDHWILL REQLIFE
COORDEATION WITH THE PROPERTY OWNER TO OETARN EASEMENTS
FOR &MY WORK PERFORMED. DETEMTION POND I2 WiTHIN EXISTING
COMMERCIAL PARK AND BECEWVES STORMWATER RUMNCES FRCM A
FORTION OF THE DEVELCPMENT (SEE DRATAGE AREA PLAM),
OBETAR AS-ELILT BLURVEY MFORMATION OF EXISTING DETENTION FORND
AMD SPECIFY HECESSARY MODIFICATIONS TO CONVERT TOWATER
CHALITY POMDL

TOWN OF PATTERSOM

RETRAFIT EXISTING DETENTION EOND
ROBIM HILL CORPIRATE PARK = O




PROPOSED STORMWATER RETROFIT PROJECT:

RETROFIT EXISTING DETENTION POND TO

PROVIDE WATER QUALITY TREATMENT
(POCKET POND)

EST. PHOSPHORUS REMOVAL: 2.48 KGIYR
SEE ATTACHED CALCULATION SHEET
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GENERAL NOTES:

GECHPATIAL IHFORMATION REPOSTORY,

SITE SPECIFIC NOTES:
L]

SUBCATCHWENT BOUNMDARIES MUST BE COMPLETED AS PART OF

DETAILCD DESIGM.

2 FROPOIED SRR B LOCATED ON FRIVATE PROPERTY AMD WILL REQUIRE
COORDMATICH '\WITH THE PROFPERTY OWHNER TO OETAM EASEMENTE
FOR AMY WORK PERFORMED. DETEMTION POND B WITHM EXISTING
COMMERCEAL PARK AND RECEIVES STORMWATER RUMGFF FROM &
FORTION OF THE DEVELDFMENT (SEE DRAINATGE ARES FLAML

s CETAIM AS-BULT SURVEY INFORMATION OF EXISTING DETENTION FOND
AND SPECIFY NECEESARY MODEFICATIONS TO COMVERT TO WATER

CARALITY FOND,

1. PARCEL INFORMATICH SHOWHN HEREDH TAKEN FROM COLINTY TAX
MARPRNG.
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PROVEDED BY HEW YORE CITY DEPARTWMENT OF EMNWVIFOCMREMT AL
PROTECTICN, BUREAL OF WATER SUPPLY, 2012, SLIBIECT TO GIS DATA
SHARIMG ACSEEMENT BETWEEN NYCDER & EQHWE.

A HEW YORK STATE WETLAND INFC TAREMN FROMW CORMNELL UNPATRETY

4, AN EXISTING UTILTY INFORMATION SHOWHN HEREDN FRCVIDED BY
MUNICIFALITY FOR CONCEFTUAL DESKGN PURPOSES OMLY.

DORAINAGE AREA INDICATED |5 IMTENDED A5 AN EETIMATE FOR
COMCEPTLUAL USE ONLY. FURTHER EVALUATION OF ACTLAL

RETROFIT EXISTING BETENTIGN PORND
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PHOSPHORUS LOADING AND REDUCTION CALCULATION SHEET

Praject #: Pat-10 &
Praparad for:

Prepared by: CRP
Project County:  Putnam

East of Hudson Coalifion

Pat-10 A: Robin Hill Corporate Park

WATER QUALITY VOLUME:
A= 15.29 acres

| = B3 41.20%
P= 1.2 inches
Rv |calculated)= 0.4208
Ry (min) ™" = 0.4208
Wav [acre-fi) = 0.643
Wov fcu-ft) = 28029

WQv(acre-feet) = [{PRvIAN /12

where: A= Contributing Area {acres)
|= Impenvious Area (acress)
P= 20th Percentile Rainfall Event Mumber (in)
Rv = Runoff Coefficient [0.05 + 0.009(1))
WOy = Water Quality Volume

“hinimum Rv = 0.2 when determining WOv, Use calculated Ry when datermining phosphorus loading,

PHOSPHORUS LOADING:
Simple Method: Pload =PxPixRvxCxAx 07103
P= 45 where: P Load= Annual load (kg'yr)
Pj = 0.4 P=  Annual Rainfall (inches)
Rv = 0.4208 Pj= Fraction of rainfall producing Bunoff = 0.9
A= 15.29 Ry = Runoff Coefficient
GC= 047 C= Pollutant Concantration {mgd)
A= A = Confributing Area {acras)
Weighted Loading Coefficients
Land Use % of Total Area
Hasidential o
Commercial 0
Imdustrial 0.59
Actively Grazed Pasture o
Forast 0
Impervious 0.41
Develped Open Space 0
Waighted "C": 047
W & Phosphorus Colculotions Pat-10 A

Print Date; 8/12/2016
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PROPOSED RETROFIT PRACTICE AND ANITICIPATED REDUCTION:
Proposed Retrofit Praclice: Wet ED Pond
Removal Eficiancy: 55%
PLosd ———————= 27.83 Ibiyr
12,62 kghyr
P Removal —-—s-sseeseamas, 15.31 by
6.94 ka'yr
Summary:
Proposed Retrofit Practice Wat ED Pand
Drainage Area {acres) 15.3  |Phosphorus Loading {kg/yr) 12.62
Water Quality Volume {cf) 28028  |Phosphorus Reduction [kgiyr) 6.94

Wav & Phosphorus Calculations

Pat-10 A

Print Date; 8/12/2016
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PHOSPHORUS LOADING AND REDUCTION CALCULATION SHEET

Praject #: Pat-10 B

Praparad for: East of Hudson Coalition
Prepared by: CRP

Project County:  Putnam

Pat-10 B: Robin Hill Corporate Park
WATER QUALITY VOLUME: WOv/acre-feet) = [{PiRvI{A)] /12

A= 1.6 acres where: A= Contributing Area {acres)

| = 1.6  100.00% | = Impervious Area (acres!%h)

P= 1.2 inches P= 20th Percentile Rainfall Event Mumber (in)
Rv = Runoff Coefficient [0.05 + 0.009(1))

Rv [calculated)= 0.2500 WOy = Water Quality Volume

Rv [min)™ = 09500

Wav (acre-fl) = 0.152

Wov fcu-ft) = BE21

“hinimum Rv = 0.2 when determining WOv, Use calculated Ry when datermining phosphorus loading,

PHOSPHORUS LOADING:

Simple Method: Fload =P xPix Avx CxAx 0103

P= 45 where: P Load= Annual load (kg'yr)

Pj= 0.9 P= Annual Rainfall (inches)

Ry = 0.9500 Pj= Fraction of rainfall producing Bunoff = 0.9

A= 1.6 Ry = Runaft Coefficiant

G = 0.50 = Pollutant Concentration {mg/)
A= A = Confributing Area {acres)

Weighted Loading Coefficients

Land Use % of Total Area

Residential 0

Commercial 0

Imdustrial 0

Actively Grazad Pasture 0

Forest 0

Impervious 1

Develped Open Space 0

Weighted “C™: 0.50

Wav & Phosphorus Calculations Pat-10 & Print Date; 8/12/2016
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PROPOSED RETROFIT PRACTICE AND ANITICIPATED REDUCTION:
Proposed Retrofit Praclice: Pocket Pond
Removal Eficiancy: EM%
PLosd ———————= 6.99 Ibhyr
317 kgiyr
P Removal —-—s-sseeseamas, 4.68 byt
212 kalr
Summary:
Proposed Retrofit Practice Pockeat Pond
Drainage Area {acres) 1.6 |Phosphorus Loading {kg/yr) 3.7
Water Quality Volume {cf) 6621  |Phosphorus Reduction (kgiyr) 212

Wav & Phosphorus Calculations

Pat-10 B

Print Date; 8/12/2016
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PHOSPHORUS LOADING AND REDUCTION CALCULATION SHEET

Praject #: Pat-10 C

Praparad for: East of Hudson Coalition
Prepared by: CRP

Project County:  Putnam

Pat-10 C: Robin Hill Corporate Park
WATER QUALITY VOLUME: WOv/acre-feet) = [{PiRvIfA)] /12

A= 1.7 acres where: A= Contributing Area {acres)

| = 1.7 100.00% | = Impervious Area (acres!%h)

P= 1.2 inches P= 20th Percentile Rainfall Event Mumber (in)
Rv = Runoff Coefficient [0.05 + 0.009(1))

Rv [calculated)= 0.2500 WOy = Water Quality Volume

Rv [min)™ = 09500

Wav (acre-fl) = 0.162

Wov fcu-ft) = T035

“hinimum Rv = 0.2 when determining WOv, Use calculated Ry when datermining phosphorus loading,

PHOSPHORUS LOADING:

Simple Method: Fload =P xPix Avx CxAx 0103

P= 45 where: P Load= Annual load (kg'yr)

Pj= 0.9 P= Annual Rainfall (inches)

Ry = 0.9500 Pj= Fraction of rainfall producing Bunoff = 0.9

A= 1.7 Ry = Runaft Coefficiant

G = 0.50 = Pollutant Concentration {mg/)
A= A = Confributing Area {acres)

Weighted Loading Coefficients

Land Use % of Total Area

Residential 0

Commercial 0

Imdustrial 0

Actively Grazad Pasture 0

Forest 0

Impervious 1

Develped Open Space 0

Weighted “C™: 0.50

Wav & Phosphorus Calculations Pat-10 C Print Date; 8/12/2016
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PROPOSED RETROFIT PRACTICE AND ANITICIPATED REDUCTION:
Proposed Retrofit Praclice: Pocket Pond
Removal Eficiancy: B7%
PLoed ————> 7.42 |bvyr
3.37 kgiyr
P Removal —-—-=smame—eees 4.97 byt
2.26 kg'yr
Summary:
Proposed Retrofit Practice Pockeat Pond
Drainage Area {acres) 1.7 |Phosphorus Loading {kg/yr) 3.37
Water Quality Valume (cf) 7035  |Phosphorus Reduction (kg/yr) 2.26

Wav & Phosphorus Calculations

Pat-10 C

Print Date; 8/12/2016
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PHOSPHORUS LOADING AND REDUCTION CALCULATION SHEET

Praject #: Pat-10 D

Praparad for: East of Hudson Coalition
Prepared by: CRP

Project County:  Putnam

Pat-10 D: Robin Hill Corporate Park
WATER QUALITY VOLUME: WOv/acre-feet) = [{PlRvI{A)] /12

A= =8 acres where: A= Contributing Area {acres)

| = 28 100.00% | = Impervious Area (acres!%h)

P= 1.2 inches P= 20th Percentile Rainfall Event Mumber (in)
Rv = Runoff Coefficient [0.05 + 0.009(1))

Rv [calculated)= 0.2500 WOy = Water Quality Volume

Rv [min)™ = 09500

Wav [acre-fi) = 0.266

Wov fcu-ft) = 11587

“hinimum Rv = 0.2 when determining WOv, Use calculated Ry when datermining phosphorus loading,

PHOSPHORUS LOADING:

Simple Method: Fload =P xPix Avx CxAx 0103

P= 45 where: P Load= Annual load (kg'yr)

Pj= 0.9 P= Annual Rainfall (inches)

Ry = 0.9500 Pj= Fraction of rainfall producing Bunoff = 0.9

A= 2.8 Ry = Runaft Coefficiant

G = 0.50 = Pollutant Concentration {mg/)
A= A = Confributing Area {acres)

Weighted Loading Coefficients

Land Use % of Total Area

Residential 0

Commercial 0

Imdustrial 0

Actively Grazad Pasture 0

Forest 0

Impervious 1

Develped Open Space 0

Weighted “C™: 0.50

Wav & Phosphorus Calculations Pat-10 0 Print Date; 8/12/2016
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PROPOSED RETROFIT PRACTICE AND ANITICIPATED REDUCTION:
Proposed Retrofit Praclice: Pocket Pond
Removal Eficiancy: EM%
PLosd ———————= 12.23 Ibiyr
5.55 kog'yr
P Removal —-—s-sseeseamas, B8.19 Ibv'yr
3.72 kg'yr
Summary:
Proposed Retrofit Practice Pockeat Pond
Drainage Area {acres) 2.8 |Phosphorus Loading {kg/yr) 5.55
Water Quality Volume {cf) 11587  |Phosphorus Reduction [kgiyr) 3.72

Wav & Phosphorus Calculations

Pat-10 0

Print Date; 8/12/2016
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PHOSPHORUS LOADING AND REDUCTION CALCULATION SHEET

Praject #: Pat-10 E
Praparad for:

Prepared by: CRP
Project County:  Putnam

East of Hudson Coalifion

Pat-10 E: Robin Hill Corporate Park

WATER QUALITY VOLUME:
A= 6.94 acres

| = 2804 423E%
P= 1.2 inches
Rv [calculated)= 0.4313
Rv [min) ™ = 0.4313
Wav [acre-fi) = 0.288
Wov fcu-ft) = 13038

WQv(acre-feet) = [{PRvIAN /12

where: A= Contributing Area {acres)
|= Impenvious Area (acress)
P= 20th Percentile Rainfall Event Mumber (in)
Rv = Runoff Coefficient [0.05 + 0.009(1))
WOy = Water Quality Volume

“hinimum Rv = 0.2 when determining WOv, Use calculated Ry when datermining phosphorus loading,

PHOSPHORUS LOADING:
Simple Method: Fload =P xPix Avx CxAx 0103
P= 45 where: P Load= Annual load (kg'yr)
Pj= 0.9 P= Annual Rainfall (inches)
Ry = 0.4313 Pj= Fraction of rainfall producing Bunoff = 0.9
A= 684 Ry = Runaft Coefficiant
G = 0.30 = Pollutant Concentration {mg/)
A= A = Confributing Area {acres)
Weighted Loading Coefficients
Land Use % of Total Area
Residential 0
Commercial 0
Imdustrial 0
Actively Grazad Pasture 0
Forest 0.58
Impervious 042
Develped Open Space 0
Weighted “C™: 0.30

Wav & Phosphorus Calculations

Pat-10 E

Print Date; 8/12/2016
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PROPOSED RETROFIT PRACTICE AND ANITICIPATED REDUCTION:
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Proposed Retrofit Praclice: Pocket Pond
Removal Eficiancy: Br%
PLosd ———————= BAT Ibiyr
3.71 kgiyr
P Removal —-—s-sseeseamas, 5.48 byt
248 kg'yr
Summary:
Proposed Retrofit Practice Pockeat Pond
Drainage Area {acres) 6.9 |Phosphorus Loading {kg/yr) 3.71
Water Quality Volume {cf) 13038  |Phosphorus Reduction [kgiyr) 2.48

Wav & Phosphorus Calculations

Pat-10 E

Print Date; 8/12/2016
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Source: ArcGIS Word Stoat Map

GENERAL NOTES:

1.

PFARCEL INFCRMATION S40WH HERECH TAREN FROM COUNTY TAX MAPPING.
TOPGERAPHIC & HYDROGRAPHIC |NFOSARA TION SHOWH HERECH PROVIDED B NEW

FORK CITY DEPARTMENT OF ENMIRONMENTAL FROTECTION, BLIREAL OF WATER ELPFLY,

2012 SUBJECT TO GIS DATA SHARING AGREEMENT BETWEEN Ny COEF & EOHWG.

MO YORE STATE WETLAMD INFO TAKEN FROM CORMDLL USSERSITY GECSPATIAL
FEFORKMATEICH REPOSITORY.

AMY EXIETING UTILITY BFORMATION SHOWN HEREDH PROVIDED BY MUNICIFALITY FOR
CONCESTUAL DEESGH PURPOSES OHLY.

 SITE SPECIFIC NOTES:

DRANAGE AREA INDICATED 15 INTENDED A5 &N ESTIMATE FOR CORNCEFTLIAL LEE OfLY,
FURTHER EVALUATION OF ACTUAL SUBCATCHMENT BOUNDARIES MUST BE COMPLETED
A5 PAET OF DETAILED DESIGH,

PROPCSED SHP S LOCATED O PRIVATE PROPERTY AND: WiLL REQLIRE COORDA TION
WITH THE PROPERTY CWVMER TD OETAIN EASEMENTE FOR ANY WORK PERFORMED,
DETENTICN POND APPEARE TO RECEWE RUNDFF FROM A PORTION OF THE
WATCHTOWER FACILITY, ACTUAL DEAMAGE ARES WiLL HEED TO BE VERIFED,

DETAR ASBLHLT SURVEY MFOSEMATION OF EXIETING DETENTION POND: AND SFECIFY
NECESSARY MODIFICATIONS TO COMYERT TO WATER QUALITY POND
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Wi CITY DEPARTHENT OF ERVIRIONMENT AL PROTECTION. BUREAL OF WATER
SLIFPLY, HHE, SUMECT TO GIS QATA BHARING AGFEERMENT BETWEEN NYTDER &
EOHWT,

HEA Y ORK BTATE WETLANDE INFD TAKEN FROM COAKELL UMKWEREITY GEOSPATLAL
FORBMATICN REROEI TORY.

AR ERZETIMNG UTILITY IKFORASATION SHIOWH HERECH FROIVIDED 3Y MUNICIFALITY FOR
DORCEPTLAL TS GN PURFTISES ORLY
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PHOSPHORUS LOADING AND REDUCTION CALCULATION SHEET

Prijesct #: Pat-11 4

Praparad for: East of Hudson Coalition

Prepared by: CRP
Project County:  Putnam

Pat-11 A: Watchtower

WATER QUALITY VOLUME:
A= H.93 acres

| = G623 68.76%
p= 1.2 inches
Av = 0.6779
Waov (acre-fi) = 0.805
Wov fou-fi) = 26368

WQv(acre-feet) = [{PRvIAN /12

where: A= Contributing Area {acres)
|= Impenvious Area (acress)

P= 20th Percentile Rainfall Event Mumber (in)

Rv = Runoff Coefficient [0.05 + 0.009(1}]
WOy = Water Quality Volume

“*Minimum Ry = 0.2 when determining WOv. Use calculated Ry when determining phosphorus loading.

PHOSPHORUS LOADING:
Simple Method: Pload =PxPixRvxCxAx0703
P= 45 where: P Load= Annual load (kgiyr)
Pj = 0.9 P= Annual Rainfall (incheas)
Ry = 0.6779 Pj= Fraction of rainfall producing Runoff = 0.9
A= 8.93 Ry =  Runoff Coefficient
C= 044 C= Poliutant Concentration {mgT)
A= & = Conlribuling Area [acres)
Welghted Loading Coefficlents
Land Use % of Total Area
Residential H
Commercial 0
Industrial 0
Actively Grazed Pasture [t}
Faorast o
Impervious 0.7
Develped Open Space 0.3
Waeighted “C": 0.44
W & Phosphorus Colculotions Pai-11 A

Print Date; 8/12/2016
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PROPOSED RETROFIT PRACTICE AND ANITICIPATED REDUCTION:
Proposed Retrofit Praclice: Wet ED Pond
Removal Eficiancy: 55%
PLosd ———————= 24.40 Ibfyr
11.07 kg'yr
P Removal —-—s-sseeseamas, 1342 by
6.09 kg'yr
Summary:
Proposed Retrofit Practice Wat ED Pand
Drainage Area {acres) 8.9 |Phosphorus Loading {kg/yr) 11.07
Water Quality Volume {cf) 26369 |Phosphorus Reduction [kgiyr) 6.09

Wav & Phosphorus Calculations

Pat-11 A

Print Date; 8/12/2016
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GENERAL NOTES:
FPARCEL BFORMATION SHOWH HEREQM TAKEM FROM SOUNTY TAX MAFFINC.
TOPODGRAPHIC & HYDROGRAPHIC IMFORKMATICN 3HOWM HEREON PROVIDED BY HEW
YORK CITY CEPARTMENT OF ENVIROMMENTAL FROTECTION. BUSEAL OF WATER SUPPLY,
AUE, SUBJECT TC GIS DATA SHARING AGREEMENT BETVWEEM NYCDEF & ECHWG,
NEW ¥ORK STATE WETLAND [HNFO TEKEN FROM CORMNELL UNIVERSITY GEQOSFATIAL
INFORMATION REFUSITORY.
AR EXISTING UTILITY INFORMATION SHOWN HERECH PROVIDED BY MURICIPALITY FOR
CONCEFTLIAL DESIGM PLURPOSES ONLY,

WA TCH TOWER _A—8_COMCEP TPLAM

SITE SPECIFIC NOTES:

1. CAMMNAGE AREA MDICATED IS INTENDED AT AN ESTIMATE FOR COMCEPTUAL LISE ONLY.
FURTHER EVALUSTION OF ACTIAL SUBCATCHMENT BOUNDARIES MUST BE COMPLETED
AS PART OF DETAILED DEESGEM
PROPOSED SRF 5 LOCATED ON PRIVATE PROFERTY ARND WiLL REQUIRE COORTIMATION
WiTE THD PROPERTY OWHIZE TO OOTAIN CASCMENTS FOR ANY WORK PLRFCRMED.
DETENTION POND APFEARS TO RECEIVE RUMOFF FROM & PORTION OF THE
WATCHTOWER FACILITY. ACTUAL DRAFAGE ARES WILL MEED T BEE VERIFIED,
DETAIN AS-BUILT BURVEY INFORMATION OF EXISTING DETENTION POHD AND SFECIFY
HECESHARY MODSFICATIONS TO CONVERT TO WATER QUALITY POND
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PHOSPHORUS LOADING AND REDUCTION CALCULATION SHEET

Praject #: Pat-11 B

Praparad for: East of Hudson Coalition
Prepared by: CRP

Project County:  Putnam

Pat-11 B: Waichtower
WATER QUALITY VOLUME: WOv/acre-feet) = [{PiRvI{A)] /12

A= £.9 acres where: A= Contributing Area {acres)

| = 28 100.00% | = Impervious Area (acres!%h)

P= 1.2 inches P= 20th Percentile Rainfall Event Mumber (in)
Rv = Runoff Coefficient [0.05 + 0.009(1))

Rv = 0.5500 WCw =  Water Quality Volume

Wov (acre-fl) = 0.276

Wav fcu-ft) = 12001

“*Minimum Ry = 0.2 when determining WOv. Use calculated Ry when determining phosphorus loading.

PHOSPHORUS LOADING:

Simple Method: Pload =PxPixRvxCxAx0703

P= 45 where: P Load= Annual load (kgiyr)

Pj = 0.9 P= Annual Rainfall (incheas)

Ry = 0.9500 Pj= Fraction of rainfall producing Runoff = 0.9

A= 29 Ry =  Runoff Coefficient

C= 0.50 C= Poliutant Concentration {mgT)
A= & = Conlribuling Area [acres)

Welghted Loading Coefficlents

Land Use % of Total Area

Residential (1]

Commercial 0

Industrial 0

Actively Grazed Pasture [t}

Faorast o

Impervious 1

Develped Open Space 0

Weighted "G 0.50

Wav & Phosphorus Calculations Pat-11 B Print Date; 8/12/2016
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PROPOSED RETROFIT PRACTICE AND ANITICIPATED REDUCTION:
Proposed Retrofit Praclice: Wet ED Pond
Removal Eficiancy: 55%
PLosd ———————= 12.66 |biyr
5.74 kg'yr
P Removal —-—s-sseeseamas, B.97 byt
316 kalr
Summary:
Proposed Retrofit Practice Wat ED Pand
Drainage Area {acres) 2.9 |Phosphorus Loading {kg/yr) 5.74
Water Quality Volume {cf) 12001  |Phosphorus Reduction [kgiyr) 3.16

Wav & Phosphorus Calculations

Pat-11 B

Print Date; 8/12/2016



SITE SPECIFIC NOTES: '
D e ST AT ek B S A o T PROPOSED STORMWATER RETROFIT PROJECT:
CLASSIFIED STREAM. CHANNEL STABILIZATION
THE PROPOSED STABILIZATION WORK IS LOCATED IN FAIRFIELD GOLUNTY, - INEAR
CT AND WILL REQUIRE COORDINATION WITH MULTIFLE PRIVATE OWNERS LO2TRTAL L EREX
TOOBTAIN EASEMENTS FOR ANY WORK PERFORMED.
THE TWO PROJECTS [STREAM STABILEZATION AND MULTIFLE POMND
BYSTEM) PROPDESED ARE INTENDED T0) REDUCE SEOIMENT DISCHARGE T0)
PUTHAM LAKE THAT EE CURRENTLY GCCURRING DUE TO ERCEIGHN WITHIN
THE STREAM AND SEDIMENT DESCHARGE INTO THE STREAM FROM THE
HEAVILY RESIDENTIAL AREA TRIBUTARY TO THE STREAM [N CT. LARGE
SECIMENT DEPOEITE AND STREAM BANK EROSION IS APEARENT WITHIN
THE STREAM AND WHERE THE STREAM DISCHARGES INTO THE LAKE
IT 15 ASSUMED THAT FRIVATE PARCELS O WHECH THE WATER GRUALITY
POND IS PROPOSED WILL BE ACQUIRED BY THE TOWS OF PATTEREON
FRECE TO MOVING FORWARD WITH DETAILED DESGR.

Wosdand & Cuimn Enginesiing P& PC

T Wasicheatar fvenue, Sulte LT
COMMITHENT & INTEGRITY DRIVE RESULTS

‘Wit Fledres, Kiesw Fodk #3604

‘ BRLEOTSIR0 | www.msodanicursancom
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% GENERAL NOTES:
PRﬂmsEn STDRHWATER HETREFIT FRNEET 1a FARCEL INFORMATION SHOWM HEREDN TARERM FROM COUNTY TAX
MULTIPLE POND SYSTEM MAPFING. |

TOPOGHAPHIC & HYDROGRAPHIE |NFORMATEON SHOWN HEREDN

PROVIDED BY NEW YORK CITY DEFARTMENT OF ENVIRONMENTAL
EST. PHOSPHORUS REMOVAL: 19.8 KGIYR PROTEGTION, BUREAU OF WATER SUPPLY, 2012, SUBJECT TO G5 DATA

SEE ATTACHED CALCULATION SHEET SHARING AGREEMENT BETWEEN KYCDEP & EOHWL.

TR EVEN

MEW YORK STATE WETLAND INFO TAKEN FROM CORNELL UNIVERSITY

CEOSPATIAL INFORMATION REPOSITORY.

ANY EXISTING UTILITY INFORMATION SHOWN HEREON PROVIDED BY

MUNICIPALITY FOR CONCEPTUAL DESIGN PURPOSES OMLY.

. THE PHOSFHORUS VALUES INCLUDED IN THIS RETROFIT PLAN ARE
PROPOSED DIVERSION STRUCTURE _ ESTIMATED VALUES, FINAL SIGNED AND SEALED PHOSPHORUS LOADING
o A U . . CALCULATIONS WILL NEED TO BE PERFORMED JN ACCORDANCE WITH THE
iy S ot | i EOHWC DESIGN MANUAL CONSISTENT WITH THE LATEST APPROVED
i STREAM BASE FLOW ' NYSDEC 'ALTERNATIVE CHANNEL STABILIZATION FORMULA", THE FiAL
CALCULATIONS SHOULD INCLUDE SURVEYS TO COMFERM CHANNEL

PROPOSED SEDIMENT STILLING BASIN WITH OUTLET STRUCTURE B DIMENSIONS, AND A COMPLETE ANALYSIS AND COMPUTATIONS OF ALL
s MPUT PARAMETERS USED IM THE “SLTERMATIVE CHANNEL STABILIEATION |[J08 M0; |
- " el FORMULA®, BCLUDIMNG THE BEM| AND MBS INDEXES,
(sl

TOWe OF FATTERSOM

STREAM STAHILIZATION
CT STREAM STABILIZATION A—B

PAT-12A-12B
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LOCATION MAP; scale; v = somr
Bawre: ArcGIS Wind Sireal Map

PHRCITL PFOFEDRTION SHOWN FEREDN TAKEN FROM CORINTY TAX MAFPING,
TONCHG RAFHIC & HrTIRCHERAH | IR ORAAT [ON SHOWR HEREDN PROVIOED BY MEW
WORK CITY DEPARTMENT OF ERNVIAOKMENTAL PROTECTION, BUREAL OF WATER
BUFFLY, 2012, BUBIECT T (U5 DATA BHARING AGREEMENT BETWEEN NYCDEF &

EOHNG, 1
HEW YORK STATE WETLAND [NFO TAKEN FIOM DORNELL UNIVERSH TY GECSIATIAL " T - . Fub
NFORMATION REFOSTORY. ] L e B e e oy
ANY EXESTING UTILITY INFORMATINN SHOMWN HEREDN FROVIDED BY MUNICIPALITY FOR - E:' TRt e ar "--'!ngjilm :,,'E:L-iﬂi'i'dl'm
CONGCEFTUAL DESIGN PURPOSES OHLY,

DIARALE AREs INDICATED |5 INTERDED A% AN ESTRMATE PO CONCEPTLLA USE 1

DMLY, FURTHER EWALUATION OF ACTUAL SUBCATCHVENT BOUNDARIES WUST BE

COMPLETED &3 FAAT CF DETALED DEBIGAL
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TOWN OF PATTERSON

DRAIMAGE AREA PLAN
CT STREAM STABILIZATION A—B
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|Pat-12: CT Stream Stabilization

Chanmel i0 '] B c o E F
Channel Depih -y [#) v 35 45
Chamned Bofiom Width - B i) 250 B0 &4
Chareel Top Widih -T (i} 300 12D 104
Wt m Caleiaion: EL TR 1508 LT
Channel LengihL (1) 570 25 230
Sall Eroaian Depih-D {M) QOES s 0085
Sail Eraaban Valume- ) 14770 aza 7 2369
Wiadgha® (lbe) T40318.8 21,8805 25003
Weight (Hg) B3 548.5 8 .B57 8 10,2102
P Lagd™ [mgfr) 150G 554 8 2,965,544 1 BDEA,071.10
P Load (Kgivr} 180 207 3,08

Hgbes:

ESTIMATED TOTAL (KG/ve|  25.13

1. Chennel dmensions are bazed ypon feld measurements taken by the WERLC besm during Reld visifs for each charnes]

1. The soil erasion depth ha been asasned to ke DU0EE, and is & conservaties assummption basad wpon the seatistical analysk and results included in the
shacy titled "A Practical Method of Comparting Stresmbank Ercslon Bste”™, This stisdy was the basis of the revied spprowed charned stabikragion
methiodology/calculations as approves] by NYSDEC, The assumed 0065 voafue was bamed specifically on the dats presented @ Figures 2 and 3 tsled

“Exrearn Bank Erodibilitg®, that corraspord e Low Bank Encchon Mazard Indos and Low Naar Bank Siress ratirgs.

%. The phoegthorus values incisded in this refrafit plan are sstimated values, Final sigred and =saled phoegphars kbadeg calculations will nesd 1o be
grerfarmed in eccordancs with the EDHWC Dasign Manual corsitant aith thi latest approsed NYSDEC “Ahematie Channel Stabilization Farmula®. The
final caficulstion= should irclude surveys to canfirm cherne] dimensions, snd ® complets analysis and compaatices of all inpat parsmeters used in the

"Alkernative Channel Stalbiliration Formrah”, inchiding the BEH| and KBS ircdeses,

4, Crarme] sgabilzagion projects proposed within dasaified stresms require taze by case revies and approval by 8YSOEC, a5 well 2= an approval of the

praposed stabidization mathod,

fgustion and Inpt Parsmaters Basls:
Wettod Porimeter [F) approximately Pz T+ [{8/3)* i1

Sail Erosion Viohame; W= P10
B0 = bk densiby [fyp, %5 IBCR

Prest™™ = phosphorus bevel in soil (typ, 50 mpfig)




A

i—
WOODARD
CURRAN

RENNIA ENGINEERING DESIGN, pLLe
AL * EPVIRONVEN LAl » STRUCTORAL
i Dinwgr L0 PR, Bap 077 Eom O0F, Doy Pars 1Y 12500

Taf [HT A7 B

bt e i ENGINEERING

—— TS DA D e—

PHOSPHORUS LOADING AND REDUCTION CALCULATION SHEET

Prijesct #: Pat-128

Praparad for: East of Hudson Coalition

Prepared by: CRP
Project County:  Putnam

Pat-12B: CT Stream - B

Contributing Area {acres)

Impervicus Area (acress)

20th Percentile Rainfall Event Mumber (in)
Runaff Coefficient [0.05 + 0.009(1)]

Water Cuality Volume

P Load= Annual load (kg'yr)

Annual Rainfall (inches)

Fraction of rainfall producing Runolf = 0.8
Runaff Coefficient

Poliutant Concentration {mg)

A = Confributing Araa {acras)

WATER QUALITY VOLUME: W0Owacre-feet] = [{PRvAN 12

A= 96.4 acres whera: A=

| = 285 20.568% =

P= 1.2 inches H=
Ry =

Rv = 03181 WO =

Wawv facre-ft) = 3.047

Waw feu-ff) = 132727

PHOSPHORUS LOADING:

Simple Method: Pload =P xPixRAvxCxAx 0103

P= 45 where:

P = 0.9 P=

Fv = 0.3161 Pj=

A= 96.4 Ry =

C= 0.41 C=
A=

Weighted Loading Coefficients

Land Use % of Total Area

Residedntial 1

Commercial o

Imdustrial 0

Actively Grazed Pasture 0

Farast o

Impervious o

Develpad Opan Space 0

Waighted "C": o471

Wav & Phosphorus Calculations

Pat-128 Print Date; 8/14/2016
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PROPOSED RETROFIT PRACTICE AND ANITICIPATED REDUCTION:

Proposed Retrofit Praclice:
Removal Eficiancy:
PLoed ————>

P Removal —-—-=smame—eees

Multiple Pond
76%
114,85 |biyr
52,10 kgfyr
B7.29 byt

20.59 kg'yr

19.80 kg'yr Assume 50% of WQv treated

PAGGI

ENGINEERING

— i 1 —

Summary:

Proposed Refrofit Practice [Multiple Pond

Drainage Area {acres) 96.4  |Phosphorus Loading {kg/yr) 5210
Water Quality Volume [cf} 132727 |Phosphorus Reduction (kgiyr) 19.80

Wav & Phosphorus Calculations

Pat-128

Print Date; 8/14/2016
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4 e GENERAL NOTES:
4] 1, PARCEL INFORMATION SHOWN HEREON TAKEN FROM COUNTY TAX MAPPING.

i TOPOGRAPHEC & HYDROGRAPHIG INFORMATION SHIWH HEREDH PROYIDED

BY NEW YORK CITY DEPARTMENT OF ENVIRONMENTAL PROTECTION, BUREAL

OF WATER SUPFLY, 2012, SUBJECT T GI5 DATA SHARING AGREEMENT

e BETWEEN NYCDER & EOHWE.,
FROPOSED STORMWATER RETROFIT PROJECT: - - '. 1 NEW YORK STATE WETLAND INFO TAKEM FROM CORNELL UNWVEREITY
ANN TION 8 GEOSPATIAL INFORMATION REPOSITORY.
CH EL STABILIZA o : B, 7.k ¢ . ANY EXISTING UTILITY INFORMATION SHOWS HEREON PROVIDED BY
380 LINEAR FEET B0 = Hd 37 MUNICIPALITY FOR CONCEPTUAL DESIGN PURFOSES DMLY,
2 LA ¥

-
2

iy g e e WALLIES, FIMAL SIGMNED AMND SEALED PHOSPHORLUS LOADENG CALCLUILATIONS
2 L 1 Aot 1 T D i WILL NEED TO BE PERFORMED |N AGCORDANGE WITH THE ECHWE DESIGN
] ; MAKLIAL CONSIETENT WITH THE LATEST APPROVED NYSDEC “ALTERNATIVE

{1.31_;":1 _ g THE PHOSPHORUS VALUES INCLUDED IM THES RETROFIT PLAN ARE ESTIMATED
i

CONCEPT PLAN

" ", CHANMNEL STABILIZATION FORMUILA", THE FRAL CALCULATIONS SHOULD
o j \ IICLUDE SURVEYS TO CONFIRM CHANNEL DIMENSIONS, AND A COMPLETE
LA b p S A : ANALY SIS AND COMPUTATIONS OF ALL INPUT PARAMETERS LISED IN THE
e s e e et = 5] ] : ; “AL TERMATIVE CHANNEL STABILIZATION FORMULA", MCLUDING THE BEHI AND
; | EST. PHOSPHORUS REMOVAL: 11.63 KGIYR ; e ] L J : MRS MOEXES,
' SEE ATTACHED CALCULATION SHEET ; SITE SPECIFIC NOTES:
f g ! . R iy EXISTING ERDODED DRAINAGE CHANNEL (M TOWN RIGHT OF WAY (ROAD NEVER
g BULTYL
ETORMYWATER OUTFALL AT LOGATION SHOWS O FLAN.
CULVERT FIPE CROSSING ERIEMALUMET ROAD |5 EXFPOSED B ROAD AND
APPEARS TO BE DAMAGED. CONSIDERATION TO REPLACEMENT OF CULVERT
FIPES SHOULD BE MADE DURING DETAILED DESGH.

STORMWATER RETROFIT

e 1
iy

e

ECETALL

TOWe OF FATTERSOM
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1B H el ey

CHAKMMEL STABRILIZATION
DAYTON ROAD




|Pat-13: Dayton Road Channel Stabilization

Hgbes:

Channel 1D & B b E .
Channel Depih - y (4} 50 B
Channed Boftom Width - B () 150 25.0
Charmel Top Widih -T {fi} #0.0 800
Wetted M:Em . m
Channel LengheL (ft) 130 80
Sl Erpaian Depth-D ) 0085 D0ES
Sail Ergaian Valume-¥ () 2212 ETEE
Waedght® (I} 210183 B ATH.T
Wieight (Kg) 85330 26,2444
P Losd™ (mgfr) 25538337 8,773,311
F Load (Kg'¥r} 288 BT
ESTIMATED TOTAL (k7R 11.63

1. Chennel dmensions are bazed ypon feld measurements taken by the WERLC besm during Reld visifs for each charnes]

1. The soil erasion depth ha been asasned to ke DU0EE, and is & conservaties assummption basad wpon the seatistical analysk and results included in the
shacy titled "A Practical Method of Comparting Stresmbank Ercslon Bste”™, This stisdy was the basis of the revied spprowed charned stabikragion
methiodology/calculations as approves] by NYSDEC, The assumed 0065 voafue was bamed specifically on the dats presented @ Figures 2 and 3 tsled

“Exrearn Bank Erodibilitg®, that corraspord e Low Bank Encchon Mazard Indos and Low Naar Bank Siress ratirgs.

%. The phoegthorus values incisded in this refrafit plan are sstimated values, Final sigred and =saled phoegphars kbadeg calculations will nesd 1o be
grerfarmed in eccordancs with the EDHWC Dasign Manual corsitant aith thi latest approsed NYSDEC “Ahematie Channel Stabilization Farmula®. The
final caficulstion= should irclude surveys to canfirm cherne] dimensions, snd ® complets analysis and compaatices of all inpat parsmeters used in the

"Alkernative Channel Stalbiliration Formrah”, inchiding the BEH| and KBS ircdeses,

4, Crarme] sgabilzagion projects proposed within dasaified stresms require taze by case revies and approval by 8YSOEC, a5 well 2= an approval of the

praposed stabidization mathod,

fgustion and Inpt Parsmaters Basls:

Wettod Porimeter [F) approximately Pz T+ [{8/3)* i1
Sail Erosion Voleme; W= P*LYD

B0 = btk densiby [fyp, %5 IBCEH

Prest™™ = phosphorus bevel in soil (typ, 50 mpfig)



EST. PHOSPHORUS REMOVAL: 0.25 KG/YR
SEE ATTACHED CALCULATION SHEET

PROPOSED STORMWATER
RETROFIT PRACTICE
CHANNEL STABILIZATION
~80 LINEAR FEET

LEGEND

CONCEPTUAL
PRACTICE AREA

LOCAL MAPPED
WETLAND AREA

MAPPED
WATERCOURSE

GENERAL NOTES
. SITE ORTHOIMAGERY, TOPOGRAPHY AND PROPERTY DATA OBTAINED FROM WESTCHESTER COUNTY DEPARTMENT OF STORM SEWER
PLANNING GEOGRAPHIC INFORMATION SYSTEMS INTERACTIVE MAPPER, JULY 2016. DISCHARGE POINT
STORM SEWER INFRASTRUCTURE REPRESENTED ON MAP AS APPROXIMATE BASED UPON PROVIDED MUNICIPAL GIS
DATA.
CHANNEL STABILIZATION PROJECTS PROPOSED WITHIN CLASSIFIED STREAMS REQUIRE CASE BY CASE REVIEW AND
APPROVAL BY NYSDEC, AS WELL AS APPROVAL OF THE PROPOSED STABILIZATION METHOD. — STORM SEWER PIPE
THE PHOSPHORUS VALUES INCLUDED ON THIS RETROFIT PLAN ARE ESTIMATED VALUES. FINAL SIGNED AND SEALED
PHOSPHORUS LOADING CALCULATIONS WILL NEED TO BE PERFORMED IN ACCORDANCE WITH THE EOHWC DESIGN
MANUAL CONSISTENT WITH THE LATEST APPROVED NYSDEC "ALTERNATIVE CHANNEL STABILIZATION FORMULA". THE
FINAL CALCULATIONS SHOULD INCLUDE SURVEYS TO CONFIRM CHANNEL DIMENSIONS, AND A COMPLETE ANALYSIS AND NOT FOR CONSTRUCTION
COMPUTATIONS OF ALL INPUT PARAMETERS USED IN THE °ALTERNATIVE CHANNEL STABILIZATION FORMULA', INCLUDING [ ommr o om Em e = o o
THE BEHI AND NBS INDEXES T TS BEATING mchnons: |
LICENSED PROFESSIONAL ENGINEER OR
LICENSED LAND SURVEYOR IS A VIOLATION OF
PAEE] SECTION 7209 OF THE NEW YORK STATE
| AR ScALE EDUCATION LAW, EXCEPT AS PROVIDED FOR BY
= BRI ERG - CHECK GRAPHIC SCALE BEFORE USING SECTION 7209, SUBSECTION 2.

Woodarn & Ci Engil ing PAPC
e STORMWATER RETROFIT CHANNEL STABILIZATION
White Plains, New York 10604

CONCEPT PLAN

800.807.4080 | www.woodardcurran.com

. ‘
ggga‘aﬁﬂ COMMITMENT & INTEGRITY DRIVE RESULTS ‘ TOWN OF POUND RIDGE
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PR-1_Ambler Way_Trapezoidal Channel Stabilization P-Loading Calculation

Channel ID A
Channel Depth -y (ft) 1.0
Channel Bottom Width - B (ft) 15
Channel Top Width -T (ft) 25
Wetted Perimeter Calculation-P (ft) 3.74
Channel Length-L (ft) 80
Soil Erosion Depth-D (ft) 0.065
Soil Erosion Volume-V (ft%) 19.4
Weight* (Ibs) 1,845.6
Weight (Kg) 837.2
P Load** (mg/Yr) 251,151.6
P Load (Kg/Yr) 0.25
ESTIMATED TOTAL (KG/YR): 0.25

Notes:

1. Channel dimensions are based upon field measurements taken by the W&C team during field visits for each channel

2. The soil erosion depth has been assumed to be 0.065, and is a conservative assumption based upon the statistical analysis and results included in
the study titled "A Practical Method of Computing Streambank Erosion Rate". This study was the basis of the revised approved channel stabilization
methodology/calculations as approved by NYSDEC. The assumed 0.065 value was based specifically on the data presented in Figures 2 and 3 titled
"Stream Bank Erodibility", that correspond to Low Bank Erosion Hazard Index and Low Near Bank Stress ratings.

3. The phosphorus values included in this retrofit plan are estimated values. Final signed and sealed phosphorus loading calculations will need to
be performed in accordance with the EOHWC Design Manual consistent with the latest approved NYSDEC “Alternative Channel Stabilization
Formula”. The final calculations should include surveys to confirm channel dimensions, and a complete analysis and computations of all input
parameters used in the “Alternative Channel Stabilization Formula”, including the BEHI and NBS indexes.

4. Channel stabilization projects proposed within classified streams require case by case review and approval by NYSDEC, as well as an approval of
the proposed stabilization method.

Equation and Input Paramaters Basis:

Wetted Perimeter (P) approximately: P= T+ [(8/3)* (y*/T)]
Soil Erosion Volume: V=P*L*D

BD* = bulk density (typ. 95 |b/CF)

Ptest** = phosphorus level in soil (typ. 300 mg/kg)




SITE_SPECIFIC NOTES

PROPOSED STORMWATER
RETROFIT PRACTICE
CHANNEL STABILIZATION
~310 LINEAR FEET

EST. PHOSPHORUS REMOVAL: 1.39 KG/YR
SEE ATTACHED CALCULATION SHEET

LEGEND

CONCEPTUAL
PRACTICE AREA

NYS MAPPED
WETLAND AREA

MAPPED

1. PROJECT COORDINATION WITH PRIVATE PROPERTY OWNER INITIATED BY TOWN OF POUND RIDGE HIGHWAY — WATERCOURSE

SUPERINTENDENT
GENERAL NOTES

SITE ORTHOIMAGERY, TOPOGRAPHY AND PROPERTY DATA OBTAINED FROM WESTCHESTER COUNTY DEPARTMENT OF ﬁ STORM SEWER

PLANNING GEOGRAPHIC INFORMATION SYSTEMS INTERACTIVE MAPPER, JULY 2016.

DISCHARGE POINT

STORM SEWER INFRASTRUCTURE REPRESENTED ON MAP AS APPROXIMATE BASED UPON PROVIDED MUNICIPAL GIS

DATA.

CHANNEL STABILIZATION PROJECTS PROPOSED WITHIN CLASSIFIED STREAMS REQUIRE CASE BY CASE REVIEW AND STORM SEWER PIP
APPROVAL BY NYSDEC, AS WELL AS APPROVAL OF THE PROPOSED STABILIZATION METHOD. EWE E
THE PHOSPHORUS VALUES INCLUDED ON THIS RETROFIT PLAN ARE ESTIMATED VALUES. FINAL SIGNED AND SEALED

PHOSPHORUS LOADING CALCULATIONS WILL NEED TO BE PERFORMED IN ACCORDANCE WITH THE EOHWC DESIGN

MANUAL CONSISTENT WITH THE LATEST APPROVED NYSDEC “ALTERNATIVE CHANNEL STABILIZATION FORMULA". THE

FINAL CALCULATIONS SHOULD INCLUDE SURVEYS TO CONFIRM CHANNEL DIMENSIONS, AND A COMPLETE ANALYSIS AND NOT FOR CONSTRUCTION

COMPUTATIONS OF ALL INPUT PARAMETERS USED IN THE “ALTERNATIVE CHANNEL STABILIZATION FORMULA”, INCLUDING
THE BEHI AND NBS INDEXES ANY ALTERATION OF PLANS, SPECIFICATIONS,

PLATS AND REPORTS BEARING THE SEAL OF A
| : LICENSED PROFESSIONAL ENGINEER OR
30 LICENSED LAND SURVEYOR IS A VIOLATION OF
SECTION 7209 OF THE NEW YORK STATE
EDUCATION LAW, EXCEPT AS PROVIDED FOR BY
SECTION 7209, SUBSECTION 2.

Woodarn & Curran Engineering PA PC
108 Westchostor Avenu, Sl L2 STORMWATER RETROFIT R e el
White Plains, New York 10604

CONCEPT PLAN

.
WOODARD
&CURRAN

800.807.4080 | www.woodardcurran.com

COMMITMENT & INTEGRITY DRIVE RESULTS ] TOWN OF POUND RIDGE




PR-3 Parkview Drive_Trapezoidal Channel Stabilization P-Loading Calculation

Channel ID A
Channel Depth -y (ft) 15
Channel Bottom Width - B (ft) 2.0
Channel Top Width -T (ft) 35
Wetted Perimeter Calculation-P (ft) 5.35
Channel Length-L (ft) 310
Soil Erosion Depth-D (ft) 0.065
Soil Erosion Volume-V (ft%) 107.9
Weight* (Ibs) 10,249.1
Weight (Kg) 4,649.0
P Load** (mg/Yr) 1,394,696.1
P Load (Kg/Yr) 1.39
ESTIMATED TOTAL (KG/YR): 1.39

Notes:

1. Channel dimensions are based upon field measurements taken by the W&C team during field visits for each channel

2. The soil erosion depth has been assumed to be 0.065, and is a conservative assumption based upon the statistical analysis and results included in
the study titled "A Practical Method of Computing Streambank Erosion Rate". This study was the basis of the revised approved channel stabilization
methodology/calculations as approved by NYSDEC. The assumed 0.065 value was based specifically on the data presented in Figures 2 and 3 titled
"Stream Bank Erodibility", that correspond to Low Bank Erosion Hazard Index and Low Near Bank Stress ratings.

3. The phosphorus values included in this retrofit plan are estimated values. Final signed and sealed phosphorus loading calculations will need to
be performed in accordance with the EOHWC Design Manual consistent with the latest approved NYSDEC “Alternative Channel Stabilization
Formula”. The final calculations should include surveys to confirm channel dimensions, and a complete analysis and computations of all input
parameters used in the “Alternative Channel Stabilization Formula”, including the BEHI and NBS indexes.

4. Channel stabilization projects proposed within classified streams require case by case review and approval by NYSDEC, as well as an approval of
the proposed stabilization method.

Equation and Input Paramaters Basis:

Wetted Perimeter (P) approximately: P= T+ [(8/3)* (y*/T)]
Soil Erosion Volume: V=P*L*D

BD* = bulk density (typ. 95 |b/CF)

Ptest** = phosphorus level in soil (typ. 300 mg/kg)




PROPOSED STORMWATER
RETROFIT PRACTICE
CHANNEL STABILIZATION
~240 LINEAR FEET

1
EST. PHOSPHORUS REMOVAL: 2.31 KG
SEE ATTACHED CALCULATION SHEET

LEGEND

CONCEPTUAL
PRACTICE AREA

LOCAL MAPPED
WETLAND AREA

SITE SPECIFIC NOTES MAPPED
1. PORTION OF CHANNEL IS LOCATED OUTSIDE MUNICIPAL BOUNDARY OF POUND RIDGE. (TOWN OF LEWISBORO) WATERCOURSE

SITE ORTHOIMAGERY, TOPOGRAPHY AND PROPERTY DATA OBTAINED FROM WESTCHESTER COUNTY DEPARTMENT OF A STORM SEWER
PLANNING GEOGRAPHIC INFORMATION SYSTEMS INTERACTIVE MAPPER, JULY 2076. DISCHARGE POINT
STORM SEWER INFRASTRUCTURE REPRESENTED ON MAP AS APPROXIMATE BASED UPON PROVIDED MUNICIPAL GIS
DATA.
CHANNEL STABILIZATION PROJECTS PROPOSED WITHIN CLASSIFIED STREAMS REQUIRE CASE BY CASE REVIEW AND
APPROVAL BY NYSDEC, AS WELL AS APPROVAL OF THE PROPOSED STABILIZATION METHOD. ———  STORM SEWER PIPE
THE PHOSPHORUS VALUES INCLUDED ON THIS RETROFIT PLAN ARE ESTIMATED VALUES. FINAL SIGNED AND SEALED
PHOSPHORUS LOADING CALCULATIONS WILL NEED TO BE PERFORMED IN ACCORDANCE WITH THE EOHWC DESIGN
MANUAL CONSISTENT WITH THE LATEST APPROVED NYSDEC "ALTERNATIVE CHANNEL STABILIZATION FORMULA”. THE
FINAL CALCULATIONS SHOULD INCLUDE SURVEYS TO CONFIRM CHANNEL DIMENSIONS, AND A COMPLETE ANALYSIS AND NOT FOR CONSTRUCTION
COMPUTATIONS OF ALL INPUT PARAMETERS USED IN THE °ALTERNATIVE CHANNEL STABILIZATION FORMULA’ INCLUDING [ =mr e B i = o o o
THE BEHI AND NBS INDEXES A s e SPECIFICATIONS:
. " LICENSED PROFESSIONAL ENGINEER OR
30 LICENSED LAND SURVEYOR IS A VIOLATION OF
SECTION 7209 OF THE NEW YORK STATE
EDUCATION LAW, EXCEPT AS PROVIDED FOR BY
SECTION 7209, SUBSECTION 2.
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PR-4_Dingee Road_Trapezoidal Channel Stabilization P-Loading Calculation

Channel ID A
Channel Depth -y (ft) 2.0
Channel Bottom Width - B (ft) 7.0
Channel Top Width -T (ft) 9.0
Wetted Perimeter Calculation-P (ft) 11.47
Channel Length-L (ft) 240
Soil Erosion Depth-D (ft) 0.065
Soil Erosion Volume-V (ft%) 179.0
Weight* (Ibs) 17,001.7
Weight (Kg) 7,712.0
P Load** (mg/Yr) 2,313,592.1
P Load (Kg/Yr) 2.31
ESTIMATED TOTAL (KG/YR): 2.31

Notes:

1. Channel dimensions are based upon field measurements taken by the W&C team during field visits for each channel

2. The soil erosion depth has been assumed to be 0.065, and is a conservative assumption based upon the statistical analysis and results included in
the study titled "A Practical Method of Computing Streambank Erosion Rate". This study was the basis of the revised approved channel stabilization
methodology/calculations as approved by NYSDEC. The assumed 0.065 value was based specifically on the data presented in Figures 2 and 3 titled
"Stream Bank Erodibility", that correspond to Low Bank Erosion Hazard Index and Low Near Bank Stress ratings.

3. The phosphorus values included in this retrofit plan are estimated values. Final signed and sealed phosphorus loading calculations will need to
be performed in accordance with the EOHWC Design Manual consistent with the latest approved NYSDEC “Alternative Channel Stabilization
Formula”. The final calculations should include surveys to confirm channel dimensions, and a complete analysis and computations of all input
parameters used in the “Alternative Channel Stabilization Formula”, including the BEHI and NBS indexes.

4. Channel stabilization projects proposed within classified streams require case by case review and approval by NYSDEC, as well as an approval of
the proposed stabilization method.

Equation and Input Paramaters Basis:

Wetted Perimeter (P) approximately: P= T+ [(8/3)* (y*/T)]
Soil Erosion Volume: V=P*L*D

BD* = bulk density (typ. 95 |b/CF)

Ptest** = phosphorus level in soil (typ. 300 mg/kg)
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APPROXIMATE SUBCATCHMENT AREA ILLUSTRATED BASED UPON FIELD OBSERVATION OF GENERAL DRAINAGE
CONDITIONS. TOPOGRAPHIC SURVEY AND DRAINAGE STRUCTURE MAPPING MUST BE EVALUATED DURING DESIGN..

GENERAL NOTES
SITE ORTHOIMAGERY DEPICTED BASE UPON GOOGLE EARTH IMAGERY

CHANNEL STABILIZATION PROJECTS PROPOSED WITHIN CLASSIFIED STREAMS REQUIRE CASE BY CASE REVIEW AND
APPROVAL BY NYSDEC, AS WELL AS APPROVAL OF THE PROPOSED STABILIZATION METHOD.

THE PHOSPHORUS VALUES INCLUDED ON THIS RETROFIT PLAN ARE ESTIMATED VALUES. FINAL SIGNED AND SEALED
PHOSPHORUS LOADING CALCULATIONS WILL NEED TO BE PERFORMED IN ACCORDANCE WITH THE EOHWC DESIGN
MANUAL CONSISTENT WITH THE LATEST APPROVED NYSDEC "ALTERNATIVE CHANNEL STABILIZATION FORMULA’. THE
FINAL CALCULATIONS SHOULD INCLUDE SURVEYS TO CONFIRM CHANNEL DIMENSIONS, AND A COMPLETE ANALYSIS AND
COMPUTATIONS OF ALL INPUT PARAMETERS USED IN THE "ALTERNATIVE CHANNEL STABILIZATION FORMULA”, INCLUDING

THE BEHI AND NBS INDEXES
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PC-1 - Stagecoach Road Trapezoidal Channel Stabilization P-Loading Calculation

Channel ID A
Channel Depth -y (ft) 25
Channel Bottom Width - B (ft) 3.0
Channel Top Width -T (ft) 5.0
Wetted Perimeter Calculation-P (ft) 8.39
Channel Length-L (ft) 320
Soil Erosion Depth-D (ft) 0.065
Soil Erosion Volume-V (ft%) 174.4
Weight* (Ibs) 16,569.1
Weight (Kg) 7,515.7
P Load** (mg/Yr) 2,254,721.2
P Load (Kg/Yr) 2.25
ESTIMATED TOTAL (KG/YR): 2.25

Notes:

1. Channel dimensions are based upon field measurements taken by the W&C team during field visits for each channel

2. The soil erosion depth has been assumed to be 0.065, and is a conservative assumption based upon the statistical analysis and results included in
the study titled "A Practical Method of Computing Streambank Erosion Rate". This study was the basis of the revised approved channel stabilization
methodology/calculations as approved by NYSDEC. The assumed 0.065 value was based specifically on the data presented in Figures 2 and 3 titled
"Stream Bank Erodibility", that correspond to Low Bank Erosion Hazard Index and Low Near Bank Stress ratings.

3. The phosphorus values included in this retrofit plan are estimated values. Final signed and sealed phosphorus loading calculations will need to
be performed in accordance with the EOHWC Design Manual consistent with the latest approved NYSDEC “Alternative Channel Stabilization
Formula”. The final calculations should include surveys to confirm channel dimensions, and a complete analysis and computations of all input
parameters used in the “Alternative Channel Stabilization Formula”, including the BEHI and NBS indexes.

4. Channel stabilization projects proposed within classified streams require case by case review and approval by NYSDEC, as well as an approval of
the proposed stabilization method.

Equation and Input Paramaters Basis:

Wetted Perimeter (P) approximately: P= T+ [(8/3)* (y*/T)]
Soil Erosion Volume: V=P*L*D

BD* = bulk density (typ. 95 |b/CF)

Ptest** = phosphorus level in soil (typ. 300 mg/kg)
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PHOSPHORUS LOADING AND REDUCTION CALCULATION SHEET

Project #: PC-2
Prepared for: EOHC
Prepared by: RB/SL

Project County: Putnam

PC-2 - Putnam County Sheriff's Facility
WATER QUALITY VOLUME:  WQv(acre-feet) = [(P)(Rv)(A)] /12

A= 8 acres where: A= Contributing Area (acres)

I = 5.6 70.00% | = Impervious Area (acres/%)

P= 1.2 inches P= 90th Percentile Rainfall Event Number (in)
Rv = Runoff Coefficient [0.05 + 0.009(1)]

Rv (calculated)= 0.6800 WQv = Water Quality Volume

Rv (min)** = 0.6800

WQVv (acre-ft) = 0.544

WQv (cu-ft) = 23697

**Minimum Rv = 0.2 when determining WQv. Use calculated Rv when determining phosphorus loading.

WQv PEAK FLOW:

Based upon NYSDEC Stormwater Manual. Appendix B-2

Tc = 0.33 hours Tc=  Time of Concentration (hours)

CN = 96 CN = Curve Number

qu = 472.223 qu = Unit Peak Discharge (cfs/mizlinch)

Qp= 4.81668 CFS Qp=  Peak Discharge (CFS)

PHOSPHORUS LOADING:

Simple Method: PLoad =P xPjx Rvx CxAx0.103
P= 45 where: P Load= Annual load (kg/yr)
Pj= 0.9 P= Annual Rainfall (inches)
Rv = 0.6800 Pj= Fraction of rainfall producing Runoff = 0.9
A= 8 Rv = Runoff Coefficient
C= 0.45 C= Pollutant Concentration (mg/l)
A= A = Contributing Area (acres)

Weighted Loading Coefficients

Land Use Fraction of Total Area
Residential 0.0%
Commercial 30.0%
Industrial 0.0%
Actively Grazed Pasture 0.0%
Forest 0.0%
Impervious 70.0%
Develped Open Space 0.0%

Weighted "C": 0.45

WQv & Phosphorus Calculations Print Date: 8/11/2016
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PROPOSED RETROFIT PRACTICE AND ANITICIPATED REDUCTION:
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Proposed Retrofit Practice: StormFilter

Removal Efficiency: 40%

PLoad W ------m-memmmeee- > 22.61 Iblyr
10.25 kglyr

P Removal ------------------- > 9.04 Iblyr

4.10 kglyr
Summary:
Proposed Retrofit Practice StormFilter

Drainage Area (acres)

8.0 Phosphorus Loading (kg/yr)

10.25

Water Quality Volume (cf)

23697 |[Phosphorus Reduction (kg/yr)

4.10

WQv & Phosphorus Calculations

Print Date: 8/11/2016
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GENERAL NOTES:

MAP SOURCE OBTAINED FROM ARCGIS - WORLD IMAGERY

SITE TOPOGRAPHY (2012) AND IMPERVIOUS AREA (2013) OBTAINED FROM NYCDEP

PROPERTY DATA AND STORM SEWER INFRASTRUCTURE OBTAINED FROM VILLAGE OF BREWSTER
CHANNEL STABILIZATION PROJECTS PROPOSED WITHIN CLASSIFIED STREAMS REQUIRE CASE BY
CASE REVIEW AND APPROVAL BY NYSDEC, AS WELL AS AN APPROVAL OF THE PROPOSED
STABILIZATION METHOD.

THE PHOSPHORUS VALUES INCLUDED IN THIS RETROFIT PLAN ARE ESTIMATED VALUES. FINAL
SIGNED AND SEALED PHOSPHORUS LOADING CALCULATION WILL NEED TO BE PERFORMED IN
ACCORDANCE WITH THE EOHWC DESIGN MANUAL CONSISTENT WITH THE LATEST APPROVED
NYSDEC "ALTERNATIVE CHANNEL STABILIZATION FORMULA". THE FINAL CALCULATION SHOULD
INCLUDE SURVEYS TO CONFIRM CHANNEL DIMENSIONS, AND A COMPLETE ANALYSIS AND
COMPUTATIONS OF ALL INPUT PARAMETERS USED IN THE "ALTERNATIVE CHANNEL STABILIZATION
FORMULA", INCLUDING THE BEHI AND NBS INDEXES.
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Woodard & Curran Engineering PA PC
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SE-1A - Upper Brewster Hill Road

: Trapezoidal Channel Stabilization P-Loading Calculation

Notes:

Channel ID A B c D E F
(Private) (Private) (Private) (Private) (Private) (Private)
Channel Depth -y (ft) 3.0 3.0 3.0 3.0 2.5 15
Channel Bottom Width - B (ft) 20 2.0 2.0 2.0 2.0 1.0
Channel Top Width -T (ft) 14.0 14.0 14.0 14.0 12.0 7.0
Wetted Perimeter Calculation- 15.42 15.42 15.42 15.42 13.18 271
P (ft)
Channel Length-L (ft) 209 100 39 57 236 295
Soil Erosion Depth-D (ft) 0.065 0.065 0.065 0.065 0.065 0.065
Soil Erosion Volume-V (ft°) 209.4 100.2 39.1 57.1 202.2 147.8
Weight* (Ibs) 19,896.0 9,519.6 3,712.7 5,426.2 19,207.7 14,041.5
Weight (Kg) 9,024.8 4,318.1 1,684.1 2,461.3 8,712.6 6,369.2
P Load** (mg/Yr) 2,707,451.8 1,295,431.5 505,218.3 738,396.0 2,613,785.1 1,910,761.5
P Load (Kg/Yr) 2.71 1.30 0.51 0.74 2.61 1.91
ESTIMATED TOTAL (KG/YR): 9.77

1. Channel dimensions are based upon field measurements estimated by the W&C team during field visits for each channel

2. The soil erosion depth has been assumed to be 0.065, and is a conservative assumption based upon the statistical analysis and
results included in the study titled "A Practical Method of Computing Streambank Erosion Rate". This study was the basis of the
revised approved channel stabilization methodology/calculations as approved by NYSDEC. The assumed 0.065 value was based
specifically on the data presented in Figures 2 and 3 titled "Stream Bank Erodibility", that correspond to Low Bank Erosion Hazard
Index and Low Near Bank Stress ratings.

3. The phosphorus values included in this retrofit plan are estimated values. Final signed and sealed phosphorus loading
calculations will need to be performed in accordance with the EOHWC Design Manual consistent with the latest approved NYSDEC
“Alternative Channel Stabilization Formula”. The final calculations should include surveys to confirm channel dimensions, and a
complete analysis and computations of all input parameters used in the “Alternative Channel Stabilization Formula”, including the

BEHI and NBS indexes.

4. Channel stabilization projects proposed within classified streams require case by case review and approval by NYSDEC, as well as

an approval of the proposed stabilization method.

Equation and Input Paramaters Basis:

Wetted Perimeter (P) approximately: P= T+ [(8/3)* (v¥/T)]

Soil Erosion Volume: V= P*L*D
BD* = bulk density (typ. 95 Ib/CF)

Ptest** = phosphorus level in soil (typ. 300 mg/kg)

Comments:

Private Property referred by the Town of Southeast.
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GENERAL NOTES:

MAP SOURCE OBTAINED FROM ARCGIS - WORLD IMAGERY
SITE TOPOGRAPHY (2012) AND IMPERVIOUS AREA (2013) OBTAINED FROM NYCDEP
PROPERTY DATAAND STORM SEWER INFRASTRUCTURE OBTAINED FROM TOWN OF SOUTHEAST
CHANNEL STABILIZATION PROJECTS PROPOSED WITHIN CLASSIFIED STREAMS REQUIRE CASE BY
CASE REVIEW AND APPROVAL BY NYSDEC, AS WELL AS AN APPROVAL OF THE PROPOSED
STABILIZATION METHOD.
THE PHOSPHORUS VALUES INCLUDED IN THIS RETROFIT PLAN ARE ESTIMATED VALUES. FINAL
SIGNED AND SEALED PHOSPHORUS LOADING CALCULATION WILL NEED TO BE PERFORMED IN
ACCORDANCE WITH THE EOHWC DESIGN MANUAL CONSISTENT WITH THE LATEST APPROVED

00 NYSDEC "ALTERNATIVE CHANNEL STABILIZATION FORMULA". THE FINAL CALCULATION SHOULD

Feet L eg e n d INCLUDE SURVEYS TO CONFIRM CHANNEL DIMENSIONS, AND A COMPLETE ANALYSIS AND

COMPUTATIONS OF ALL INPUT PARAMETERS USED IN THE "ALTERNATIVE CHANNEL STABILIZATION
FORMULA", INCLUDING THE BEHI AND NBS INDEXES.

|:| Parcels V//A Mapped Wetland Area

RENNIA ENGINEERING DESIGN, pic | T & [ £ 1 |
mer e . e 0, e EAE@ P=p=P= Proposed SRP Location

Woodard & Curran Engineering PA PC

709 Westchester Avenue, Sute L2 STORMWATER RETROFIT LOWER BREWSTER HILL R(
00507408 | wawwootartcuman.om CONCEPT PLAN

COMMITMENT & GRITY DRIVE RI WN F
INTEGRITY DRIVE RESULTS




SE-1B - Lower Brewster Hill Road: Trapezoidal Channel Stabilization P-Loading Calculation

Channel ID A B c D E
(NYCDEP) (Private) (Private) (Private) (Private)
Channel Depth -y (ft) 3.0 3.0 20 2.0 8.0
Channel Bottom Width - B (ft) 3.0 3.0 1.5 1.5 1.0
Channel Top Width -T (ft) 15.0 15.0 9.5 9.5 6.0
Wetted Perimeter Calculation- 16.42 16.42 10.44 10.44 17.76
P (ft)
Channel Length-L (ft) 611 496 200 217 202
Soil Erosion Depth-D (ft) 0.065 0.065 0.065 0.065 0.065
Soil Erosion Volume-V (ft°) 652.0 529.3 135.8 147.3 233.2
Weight* (Ibs) 61,937.9 50,280.2 12,898.7 13,9951 22,156.7
Weight (Kg) 28,095.0 22,807.1 5,850.8 6,348.2 10,050.3
P Load** (mg/Yr) 8,428,506.1 6,842,126.1 1,755,251.8 1,904,448.2 3,015,090.0
P Load (Kg/Yr) 8.43 6.84 1.76 1.90 3.02
ESTIMATED TOTAL (KG/YR): 21.95

Notes:

1. Channel dimensions are based upon field measurements estimated by the W&C team during field visits for each channel

2. The soil erosion depth has been assumed to be 0.065, and is a conservative assumption based upon the statistical analysis and
results included in the study titled "A Practical Method of Computing Streambank Erosion Rate". This study was the basis of the
revised approved channel stabilization methodology/calculations as approved by NYSDEC. The assumed 0.065 value was based
specifically on the data presented in Figures 2 and 3 titled "Stream Bank Erodibility", that correspond to Low Bank Erosion Hazard
Index and Low Near Bank Stress ratings.

3. The phosphorus values included in this retrofit plan are estimated values. Final signed and sealed phosphorus loading
calculations will need to be performed in accordance with the EOHWC Design Manual consistent with the latest approved NYSDEC
“Alternative Channel Stabilization Formula”. The final calculations should include surveys to confirm channel dimensions, and a
complete analysis and computations of all input parameters used in the “Alternative Channel Stabilization Formula”, including the
BEHI and NBS indexes.

4. Channel stabilization projects proposed within classified streams require case by case review and approval by NYSDEC, as well as
an approval of the proposed stabilization method.

Equation and Input Paramaters Basis:

Wetted Perimeter (P) approximately: P= T+ [(8/3)* (v¥/T)]
Soil Erosion Volume: V=P*L*D

BD* = bulk density (typ. 95 Ib/CF)

Ptest** = phosphorus level in soil (typ. 300 mg/kg)

Comments:
Public & Private Property referred by the Town of Southeast.
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PHOSPHORUS LOADING AND REDUCTION CALCULATION SHEET

Project #:
Prepared for:
Prepared by:
Project County:

SE-2
EOHC
RED
Putnam

"SE-2: Eagles Ridge"
WATER QUALITY VOLUME:  WQv(acre-feet) = [(P)(Rv)(A)] /12

PAGGI

ENGINEERIMNG

L) —

A= 17.7085 acres where: A= Contributing Area (acres)

I = 494  27.90% | = Impervious Area (acres/%)

P= 1.2 inches P= 90th Percentile Rainfall Event Number (in)
Rv = Runoff Coefficient [0.05 + 0.009(1)]

Rv (calculated)= 0.3011 WQv =  Water Quality Volume

Rv (min)** = 0.3011

WQV (acre-ft) = 0.533

WQv (cu-ft) = 23224

**Minimum Rv = 0.2 when determining WQv. Use calculated Rv when determining phosphorus loading.

PHOSPHORUS LOADING:

Simple Method:

= 45
Pj = 0.9
Rv = 0.3011

= 17.7085
C= 0.42

PLoad =P xPjxRvx C x A x0.103
where: P Load= Annual load (kg/yr)

P= Annual Rainfall (inches)

Pj= Fraction of rainfall producing Runoff = 0.9
Rv = Runoff Coefficient

C= Pollutant Concentration (mg/l)

A= A = Contributing Area (acres)

Weighted Loading Coefficients

Land Use % of Total Area

Residential 0.67

Commercial 0

Industrial 0

Actively Grazed Pasture 0

Forest 0.05

Impervious 0.28

Develped Open Space 0
Weighted "C": 0.42

WQv & Phosphorus Calculations SE-2

Print Date: 8/12/2016
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SCURRAM E_N EINEER_ING

PROPOSED RETROFIT PRACTICE AND ANITICIPATED REDUCTION:

Proposed Retrofit Practice: Surface Sand Filter
Removal Efficiency: 59%
PLoad  -----------memeee- > 20.69 Ib/yr
9.39 kglyr
P Removal -------======uaunu- > 12.21 Ib/yr
5.54 kglyr
Summary:
Proposed Retrofit Practice Surface Sand Filter
Drainage Area (acres) 17.7 Phosphorus Loading (kg/yr) 9.39
Water Quality Volume (cf) 23224 |Phosphorus Reduction (kg/yr) 5.54
ASSUMPTIONS/COMMENTS:

Permission is required from private property owners (assumed to be HOA).

Further investigation should identify location of existing outfalls and potential dry basins.
May be able to retrofit old style detention basins.

Potential to utilize adjacent to Town owned Sewage Treatment Facility property.

WaQv & Phosphorus Calculations SE-2 Print Date: 8/12/2016
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PHOSPHORUS LOADING AND REDUCTION CALCULATION SHEET

Project #:
Prepared for:
Prepared by:
Project County:

SE-3
EOHC
RED
Putnam

"SE-3: Garden Homes Brewster"

WATER QUALITY VOLUME:  WQuv(acre-feet) = [(P)(Rv)(A)] /12

PAGGI

ENGINEERIMNG

L) —

A= 7.64172 acres where: A= Contributing Area (acres)

I = 485 63.47% | = Impervious Area (acres/%)

P= 1.2 inches P= 90th Percentile Rainfall Event Number (in)
Rv = Runoff Coefficient [0.05 + 0.009(1)]

Rv (calculated)= 0.6212 WQv =  Water Quality Volume

Rv (min)** = 0.6212

WQV (acre-ft) = 0.475

WQv (cu-ft) = 20678

**Minimum Rv = 0.2 when determining WQv. Use calculated Rv when determining phosphorus loading.

PHOSPHORUS LOADING:

Simple Method:

= 45
Pj = 0.9
Rv = 0.6212

= 7.64172
C= 0.44

PLoad =P xPjxRvx C x A x0.103
where: P Load= Annual load (kg/yr)

P= Annual Rainfall (inches)

Pj= Fraction of rainfall producing Runoff = 0.9
Rv = Runoff Coefficient

C= Pollutant Concentration (mg/l)

A= A = Contributing Area (acres)

Weighted Loading Coefficients

Land Use % of Total Area

Residential 0

Commercial 0.36

Industrial 0

Actively Grazed Pasture 0

Forest 0

Impervious 0.64

Developed Open Space 0
Weighted "C": 0.44

WQv & Phosphorus Calculations SE-3

Print Date: 8/12/2016
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PROPOSED RETROFIT PRACTICE AND ANITICIPATED REDUCTION:

Proposed Retrofit Practice: Pocket Pond
Removal Efficiency: 67%
PLoad  -------ms-ememeeeee > 19.31 Ib/yr
8.76 kglyr
P Removal -=--====m=nmmmue-s > 12.94 Ib/yr
5.87 kglyr
20% Reduction Due to Site Constraints
P Removal --=======mmmnememe > 10.35 Ib/yr
4.69 kglyr
Summary:
Proposed Retrofit Practice Pocket Pond
Drainage Area (acres) 7.6 Phosphorus Loading (kg/yr) 8.76
Water Quality Volume (cf) 20678 |Phosphorus Reduction (kg/yr) 4.69
ASSUMPTIONS/COMMENTS:

Permission required from private property owner.
Convert existing retail plaza basin to achieve water quality requirements.
Further study required to determine original practice size and purpose (i.e. conversion of detention facility).

WaQv & Phosphorus Calculations SE-3 Print Date: 8/12/2016
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PHOSPHORUS LOADING AND REDUCTION CALCULATION SHEET

Project #: SE-4
Prepared for: EOHC
Prepared by: RED
Project County: Putnam

"SE-4 Number: Lake Tonetta"

PAGGI

ENGINEERIMNG

L) —

WATER QUALITY VOLUME: WQv(acre-feet) = [(P)(Rv)(A)] /12

A= 1.88084 acres where: A= Contributing Area (acres)

I = 1.08 57.42% | = Impervious Area (acres/%)

P= 1.2 inches P= 90th Percentile Rainfall Event Number (in)
Rv = Runoff Coefficient [0.05 + 0.009(1)]

Rv (calculated)= 0.5668 WQv =  Water Quality Volume

Rv (min)** = 0.5668

WQV (acre-ft) = 0.107

WQV (cu-ft) = 4644

**Minimum Rv = 0.2 when determining WQv. Use calculated Rv when determining phosphorus loading.

PHOSPHORUS LOADING:

Simple Method:

= 45
Pj = 0.9
Rv = 0.5668

= 1.88084
C= 0.41

PLoad =P xPjxRvx C x A x0.103
where: P Load= Annual load (kg/yr)

P= Annual Rainfall (inches)

Pj= Fraction of rainfall producing Runoff = 0.9
Rv = Runoff Coefficient

C= Pollutant Concentration (mg/l)

A= A = Contributing Area (acres)

Weighted Loading Coefficients

Land Use % of Total Area

Residential 0

Commercial 0

Industrial 0

Actively Grazed Pasture 0

Forest 0

Impervious 0.57

Developed Open Space 0.43
Weighted "C": 0.41

WQv & Phosphorus Calculations SE-4

Print Date: 8/12/2016
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PROPOSED RETROFIT PRACTICE AND ANITICIPATED REDUCTION:

Proposed Retrofit Practice:
Removal Efficiency:

PLoad  --e-meeceeceeceeee- >
P Removal ---=--=ssaeenmennes >
Summary:

Subsurface Infiltration

100%

4.04 Ib/yr
1.83 kglyr
4.04 Ib/yr
1.83 kglyr

PAGGI

EMNGINEERING

O Tl ——

Proposed Retrofit Practice

Subsurface Infiltration

Drainage Area (acres)

1.9

Phosphorus Loading (kg/yr)

1.83

Water Quality Volume (cf)

4644

Phosphorus Reduction (kg/yr)

1.83

ASSUMPTIONS/COMMENTS:

Soil tests required to confirm infiltration pratice.
Install practice on Town owned property.

WQv & Phosphorus Calculations

SE-4

Print Date: 8/12/2016
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PHOSPHORUS LOADING AND REDUCTION CALCULATION SHEET

Project #:
Prepared for:
Prepared by:
Project County:

SE-5
EOHC
RED
Putnam

"SE-5: Midtown Trackage Ventures LLC"
WATER QUALITY VOLUME:  WQv(acre-feet) = [(P)(Rv)(A)] /12

PAGGI

ENGINEERIMNG

L) —

A= 5.63355 acres where: A= Contributing Area (acres)

I = 501 88.93% | = Impervious Area (acres/%)

P= 1.2 inches P= 90th Percentile Rainfall Event Number (in)
Rv = Runoff Coefficient [0.05 + 0.009(1)]

Rv (calculated)= 0.8504 WQv =  Water Quality Volume

Rv (min)** = 0.8504

WQV (acre-ft) = 0.479

WQv (cu-ft) = 20868

**Minimum Rv = 0.2 when determining WQv. Use calculated Rv when determining phosphorus loading.

PHOSPHORUS LOADING:

Simple Method:

= 45
Pj = 0.9
Rv = 0.8504

= 5.63355
C= 0.48

PLoad =P xPjxRvx C x A x0.103
where: P Load= Annual load (kg/yr)

P= Annual Rainfall (inches)

Pj= Fraction of rainfall producing Runoff = 0.9
Rv = Runoff Coefficient

C= Pollutant Concentration (mg/l)

A= A = Contributing Area (acres)

Weighted Loading Coefficients

Land Use % of Total Area

Residential 0

Commercial 0.11

Industrial 0

Actively Grazed Pasture 0

Forest 0

Impervious 0.89

Developed Open Space 0
Weighted "C": 0.48

WQv & Phosphorus Calculations SE-5

Print Date: 8/12/2016
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PROPOSED RETROFIT PRACTICE AND ANITICIPATED REDUCTION:

Proposed Retrofit Practice: Surface Sand Filter
Removal Efficiency: 59%
PLoad  --—---meeememeee- > 21.25 Ib/yr
9.64 kg/yr
P Removal -------======uaunu- > 12.54 Ib/yr
5.69 kglyr
Summary:
Proposed Retrofit Practice Surface Sand Filter
Drainage Area (acres) 5.6 Phosphorus Loading (kg/yr) 9.64
Water Quality Volume (cf) 20868 |Phosphorus Reduction (kg/yr) 5.69
ASSUMPTIONS/COMMENTS:

Permission required from private property owner.
Metro North commuter lot for the Southeast Train Station.

WQv & Phosphorus Calculations SE-5
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Print Date: 8/12/2016
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PHOSPHORUS LOADING AND REDUCTION CALCULATION SHEET

Project #:
Prepared for:
Prepared by:
Project County:

SE-6
EOHC
RED
Putnam

"SE-6: Mount Kisco Medical Group"
WATER QUALITY VOLUME: WQv(acre-feet) = [(P)(Rv)(A)] /12

PAGGI

ENGINEERIMNG
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A= 4.35135 acres where: A= Contributing Area (acres)

I = 227 5217% | = Impervious Area (acres/%)

P= 1.2 inches P= 90th Percentile Rainfall Event Number (in)
Rv = Runoff Coefficient [0.05 + 0.009(1)]

Rv (calculated)= 0.5195 WQv =  Water Quality Volume

Rv (min)** = 0.5195

WQV (acre-ft) = 0.226

WQV (cu-ft) = 9847

**Minimum Rv = 0.2 when determining WQv. Use calculated Rv when determining phosphorus loading.

PHOSPHORUS LOADING:

Simple Method:

= 45
Pj = 0.9
Rv = 0.5195

= 4.35135
C= 0.42

PLoad =P xPjxRvx C x A x0.103
where: P Load= Annual load (kg/yr)

P= Annual Rainfall (inches)

Pj= Fraction of rainfall producing Runoff = 0.9
Rv = Runoff Coefficient

C= Pollutant Concentration (mg/l)

A= A = Contributing Area (acres)

Weighted Loading Coefficients

Land Use % of Total Area

Residential 0

Commercial 0.48

Industrial 0

Actively Grazed Pasture 0

Forest 0

Impervious 0.52

Developed Open Space 0
Weighted "C": 0.42

WQv & Phosphorus Calculations SE-6

Print Date: 8/12/2016
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PROPOSED RETROFIT PRACTICE AND ANITICIPATED REDUCTION:

Proposed Retrofit Practice: Surface Sand Filter
Removal Efficiency: 59%
PLoad  -----------memeee- > 8.80 Ib/yr
3.99 kglyr
P Removal -------======uaunu- > 5.19 Ib/yr
2.35 kglyr
Summary:
Proposed Retrofit Practice Surface Sand Filter
Drainage Area (acres) 4.4 Phosphorus Loading (kg/yr) 3.99
Water Quality Volume (cf) 9847 Phosphorus Reduction (kg/yr) 2.35
ASSUMPTIONS/COMMENTS:

Permission required from private property owner.
Further soils investigation should identify if infiltration could be a suitable alternative practice.
Potential that owner may look to expand site in the future.

WaQv & Phosphorus Calculations SE-6 Print Date: 8/12/2016
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SURFACE SAND FILTER

GENERAL NOTES:
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CIVIL  ENVIRONMENTAL » STRUCTURAL

6 Dover Vilage Plaza, Suite 5, P.0. Box 400, Dover Plains, NY 12522
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Woodard & Curran Engineering PA PC
709 Westchester Avenue, Suite L2

White Plains, New York 10604
800.807.4080 | www.woodardcurran.com

COMMITMENT & INTEGRITY DRIVE RESULTS

1. MAP SOURCE OBTAINED FROM ARCGIS - WORLD STREET MAP
SITE TOPOGRAPHY (2012) AND IMPERVIOUS AREA (2013) OBTAINED FROM NYCDEP

PROPERTY DATAAND STORM SEWER INFRASTRUCTURE OBTAINED FROM TOWN OF SOUTHEAST

JOB NO:15-031

POWERS PRODUCTS III LLC

DATE: 8/11/16

STORMWATER RETROFIT 2 POWERS LANE

SCALE: 1" = 150

CONCEPT PLAN

TOWN OF SOUTHEAST

[DESIGNED BY: RAR [CHECKED BY: RAR
[DRAWN BY:  UBM | |

SE-7




SURFACE SAND FILTER

EXISTING
POND

GENERAL NOTES:
1. MAP SOURCE OBTAINED FROM ARCGIS - WORLD IMAGERY

SITE TOPOGRAPHY (2012) AND IMPERVIOUS AREA (2013) OBTAINED FROM NYCDEP
PROPERTY DATAAND STORM SEWER INFRASTRUCTURE OBTAINED FROM TOWN OF SOUTHEAST
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PHOSPHORUS LOADING AND REDUCTION CALCULATION SHEET

RENNIA ENGINEERING DESIGN, pLLe
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Project #: Powers Products Il LLC
Prepared for: EOHC
Prepared by: RED

Project County: Putnam

"SE-7: Powers Products Ill LLC"

WATER QUALITY VOLUME:
A= 11.7481 acres

| = 3.74  31.83%
P= 1.2 inches

Rv (calculated)= 0.3365
Rv (min)** = 0.3365
WQV (acre-ft) = 0.395

WQV (cu-ft) = 17221

where: A=
| =
P=

Rv =

WQv =

oo Pacm. KY 1205

WQuv(acre-feet) = [(P)(Rv)(A)] /12

Contributing Area (acres)
Impervious Area (acres/%)

PAGGI

ENGINEERIMNG

L) —

90th Percentile Rainfall Event Number (in)

Runoff Coefficient [0.05 + 0.009(1)]
Water Quality Volume

**Minimum Rv = 0.2 when determining WQv. Use calculated Rv when determining phosphorus loading.

PHOSPHORUS LOADING:
Simple Method:

= 45
Pj = 0.9
Rv = 0.3365

= 11.7481
C= 0.38

Weighted Loading Coefficients

Land Use

Residential

Commercial

Industrial

Actively Grazed Pasture
Forest

Impervious

Developed Open Space

Weighted "C™:

WQv & Phosphorus Calculations

where: P Load=
P=
Pj=
Rv =
C —
A=

% of Total Area

0
0.63
0
0
0.05
0.32

0.38

PLoad =P xPjxRvx C x A x0.103

Annual load (kg/yr)

Annual Rainfall (inches)

Fraction of rainfall producing Runoff = 0.9

Runoff Coefficient

Pollutant Concentration (mg/l)
A = Contributing Area (acres)

Print Date: 8/12/2016
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PROPOSED RETROFIT PRACTICE AND ANITICIPATED REDUCTION:

PAGGI

ENGINEERING

E— A ] —

Proposed Retrofit Practice: Surface Sand Filter
Removal Efficiency: 59%
PLoad  -----------memeee- > 13.87 Ib/yr
6.29 kglyr
P Removal -------======uaunu- > 8.19 Ib/yr
3.71 kglyr
Summary:
Proposed Retrofit Practice Surface Sand Filter
Drainage Area (acres) 1.7 Phosphorus Loading (kg/yr) 6.29
Water Quality Volume (cf) 17221 Phosphorus Reduction (kg/yr) 3.711
ASSUMPTIONS/COMMENTS:

Permission required from private property owner.

Soils investigation should be completed to identify if infiltration could be a suitable alternative practice.

Bioretention could also be utilized and would provide a larger phosphorus reduction.

WQv & Phosphorus Calculations

Print Date: 8/12/2016
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MAP SOURCE OBTAINED FROM ARCGIS - WORLD STREET MAP
SITE TOPOGRAPHY (2012) AND IMPERVIOUS AREA (2013) OBTAINED FROM NYCDEP

PROPERTY DATAAND STORM SEWER INFRASTRUCTURE OBTAINED FROM TOWN OF SOUTHEAST

CIVIL + ENVIRONMENTAL + STRUCTURAL

6 Dover Vilage Plaza, Suite 5, P.0. Box 400, Dx
Tel: (345) 8770555 Fax: (845) B77-0556
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RENNIA ENGINEERING DESIGN, pLLc

over Plains, NY 12522

Woodard & Curran Engineering PA PC

JOB NO:15-051
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800.807.4080 | www.woodardcurran.com C O N‘ C E P -ﬂ— P LA IN
a SE-8
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SURFACE SAND FILTER

SURFACE SAND FILTER

GENERAL NOTES:

L eg e n d . MAP SOURCE OBTAINED FROM ARCGIS - WORLD STREET MAP
SITE TOPOGRAPHY (2012) AND IMPERVIOUS AREA (2013) OBTAINED FROM NYCDEP
PROPERTY DATAAND STORM SEWER INFRASTRUCTURE OBTAINED FROM TOWN OF SOUTHEAST
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PHOSPHORUS LOADING AND REDUCTION CALCULATION SHEET

Project #:
Prepared for:
Prepared by:
Project County:

SE-8
EOHC
RED
Putnam

"SE-8: Scolpino Park™

WATER QUALITY VOLUME:
A= 2.96575 acres

| = 1.31  44.17%
P= 1.2 inches

Rv (calculated)= 0.4475
Rv (min)** = 0.4475
WQV (acre-ft) = 0.133

WQV (cu-ft) = 5782

WQuv(acre-feet) = [(P)(Rv)(A)] /12

PAGGI

ENGINEERIMNG

L) —

where: A= Contributing Area (acres)
| = Impervious Area (acres/%)
P= 90th Percentile Rainfall Event Number (in)
Rv = Runoff Coefficient [0.05 + 0.009(1)]
WQv =  Water Quality Volume

**Minimum Rv = 0.2 when determining WQv. Use calculated Rv when determining phosphorus loading.

PHOSPHORUS LOADING:
Simple Method:

= 45
Pj = 0.9
Rv = 0.4475

= 2.96575
C= 0.41

Weighted Loading Coefficients

Land Use

Residential

Commercial

Industrial

Actively Grazed Pasture
Forest

Impervious

Developed Open Space

Weighted "C™:

WQv & Phosphorus Calculations

PLoad =P xPjxRvx C x A x0.103

where: P Load= Annual load (kg/yr)
P= Annual Rainfall (inches)
Pj= Fraction of rainfall producing Runoff = 0.9
Rv = Runoff Coefficient
C= Pollutant Concentration (mg/l)
A= A = Contributing Area (acres)

% of Total Area

0
0.56
0
0
0
0.44
0

0.41

SE-8

Print Date: 8/12/2016
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PROPOSED RETROFIT PRACTICE AND ANITICIPATED REDUCTION:

Proposed Retrofit Practice:
Removal Efficiency:

PLoad  --e-meeceeceeceeee- >
P Removal ---=--=ssaeenmennes >
Summary:

Surface Sand Filter

59%

5.01 Ib/yr
2.27 kglyr
2.95 Ib/yr
1.34 kglyr

PAGGI

ENGINEERING
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Proposed Retrofit Practice

Surface Sand Filter

Drainage Area (acres)

3.0

Phosphorus Loading (kg/yr)

2.27

Water Quality Volume (cf)

5782

Phosphorus Reduction (kg/yr)

1.34

ASSUMPTIONS/COMMENTS:

Install practice on Town owned property.
Soils investigation should be completed to identify if infiltration could be a suitable alternative practice.

Bioretention could also be utilized and would provide a larger phosphorus reduction.

May be potential to treat adjacent ballfield areas.

Adjacent wetland will require a delineation to confirm area available for practice.

WQv & Phosphorus Calculations

SE-8

Print Date: 8/12/2016
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RENNIA ENGINEERING DESIGN, pLLc

CIVIL « ENVIRONMENTAL  STRUCTURAL

6 Dover Village Plaza, Suite 5, P.O. Box 400, Dover Plains, NY 12522

Tel: (845) 877.0855  Fax: (845) 877.0556
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— EHING
Woodard & Curran Engineering PA PC

709 Westchester Avenue, Suite L2

White Plains, New York 10604
800.807.4080 | www.woodardcurran.com

COMMITMENT & INTEGRITY DRIVE RESULTS

JOB NO:15-031
STORMWATER RETROFIT 15 MOUNT EBO ROAD SOUTH -
. = 100’
CONCEPT PLAN
[DESIGNED BY: RAR [CHECKED BY: RAR \ TOWN OF SOUTHEAST SE-9
[DRAWN BY:  JBM
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GENERAL NOTES:

1. MAP SOURCE OBTAINED FROM ARCGIS - WORLD IMAGERY
SITE TOPOGRAPHY (2012) AND IMPERVIOUS AREA (2013) OBTAINED FROM NYCDEP

Legend
PROPERTY DATAAND STORM SEWER INFRASTRUCTURE OBTAINED FROM TOWN OF SOUTHEAST

-k S -|
15 MOUNT EBO ROAD

700 Wostchostor Rvarmt, e Lo | STORMWATER RETROFIT
CONCEPT PLAN

White Plains, New York 10604
800.807.4080 | www.woodardcurran.com
CHECKED BY: RAR

RENNIA ENGINEERING DESIGN, pLLc

cvi

SOUTH

TOWN OF SOUTHEAST

COMMITMENT & INTEGRITY DRIVE RESULTS
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PHOSPHORUS LOADING AND REDUCTION CALCULATION SHEET

Project #: SE-9
Prepared for: EOHC
Prepared by: RED

Project County: Putnam

"SE-9: 15 Mt. Ebo Road South"
WATER QUALITY VOLUME: WQv(acre-feet) = [(P)(Rv)(A)] /12

= 5.0229 acres where: A= Contributing Area (acres)
= 3.19 63.51% | = Impervious Area (acres/%)
= 1.2 inches P= 90th Percentile Rainfall Event Number (in)
Rv = Runoff Coefficient [0.05 + 0.009(1)]

Rv (calculated)= 0.6216 WQv =  Water Quality Volume
Rv (min)** = 0.6216
WQV (acre-ft) = 0.312
WQv (cu-ft) = 13600

**Minimum Rv = 0.2 when determining WQv. Use calculated Rv when determining phosphorus loading.

PHOSPHORUS LOADING:

Simple Method: PLoad =P xPjxRvx C x A x0.103
P= 45 where: P Load= Annual load (kg/yr)
Pj= 0.9 P= Annual Rainfall (inches)
Rv = 0.6216 Pj= Fraction of rainfall producing Runoff = 0.9
A= 5.0229 Rv = Runoff Coefficient
C= 0.44 C= Pollutant Concentration (mg/l)
A= A = Contributing Area (acres)
Weighted Loading Coefficients
Land Use % of Total Area
Residential 0
Commercial 0.37
Industrial 0
Actively Grazed Pasture 0
Forest 0
Impervious 0.63
Developed Open Space 0
Weighted "C": 0.44

WaQv & Phosphorus Calculations SE-9 Print Date: 8/12/2016
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PROPOSED RETROFIT PRACTICE AND ANITICIPATED REDUCTION:

Proposed Retrofit Practice: Surface Sand Filter
Removal Efficiency: 59%
PLoad  --—---meeememeee- > 12.65 Ib/yr
5.74 kglyr
P Removal -------======uaunu- > 7.46 Ib/yr
3.39 kglyr
Summary:
Proposed Retrofit Practice Surface Sand Filter
Drainage Area (acres) 5.0 Phosphorus Loading (kg/yr) 5.74
Water Quality Volume (cf) 13600 |Phosphorus Reduction (kg/yr) 3.39
ASSUMPTIONS/COMMENTS:

Permission required from private property owner.

Bioretention could also be utilized and would provide a larger phosphorus reduction.

WQv & Phosphorus Calculations SE-9
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SITE TOPOGRAPHY (2012) AND IMPERVIOUS AREA (2013) OBTAINED FROM NYCDEP
PROPERTY DATAAND STORM SEWER INFRASTRUCTURE OBTAINED FROM TOWN OF SOUTHEAST

ITEN:II-l\ EN.GIN;EAERING DESIGN, PLLC P AEEI |

Woodard & Curran Engineering PA PC

709 Westchester Avene, Suite L2 STORMWATER RETROFIT 16 MOUNT EBO ROAD

White Plains, New York 10604

800.807.4080 | www.woodardcurran.com C O N C E P T P H_A N

COMMITMENT & INTEGRITY DRIVE RESULTS

SOUTH

CHECKED BY: RAR TOWN OF SOUTHEAST
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PHOSPHORUS LOADING AND REDUCTION CALCULATION SHEET

Project #:
Prepared for:
Prepared by:
Project County:

SE-10
EOHC
RED
Putnam

"SE-10: 16 Mt. Ebo Road South"
WATER QUALITY VOLUME: WQv(acre-feet) = [(P)(Rv)(A)] /12

PAGGI

ENGINEERIMNG

L) —

A= 2.81477 acres where: A= Contributing Area (acres)

I = 1.52 54.00% | = Impervious Area (acres/%)

P= 1.2 inches P= 90th Percentile Rainfall Event Number (in)
Rv = Runoff Coefficient [0.05 + 0.009(1)]

Rv (calculated)= 0.5360 WQv =  Water Quality Volume

Rv (min)** = 0.5360

WQV (acre-ft) = 0.151

WQV (cu-ft) = 6572

**Minimum Rv = 0.2 when determining WQv. Use calculated Rv when determining phosphorus loading.

PHOSPHORUS LOADING:

Simple Method:

= 45
Pj = 0.9
Rv = 0.5360

= 2.81477
C= 0.43

PLoad =P xPjxRvx C x A x0.103
where: P Load= Annual load (kg/yr)

P= Annual Rainfall (inches)

Pj= Fraction of rainfall producing Runoff = 0.9
Rv = Runoff Coefficient

C= Pollutant Concentration (mg/l)

A= A = Contributing Area (acres)

Weighted Loading Coefficients

Land Use % of Total Area

Residential 0

Commercial 0.46

Industrial 0

Actively Grazed Pasture 0

Forest 0

Impervious 0.54

Developed Open Space 0
Weighted "C": 0.43

WQv & Phosphorus Calculations SE-10

Print Date: 8/12/2016
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PROPOSED RETROFIT PRACTICE AND ANITICIPATED REDUCTION:

Proposed Retrofit Practice:
Removal Efficiency:

PLoad  --e-meeceeceeceeee- >
P Removal ---=--=ssaeenmennes >
Summary:

Surface Sand Filter

59%

5.91 Ib/yr
2.68 kglyr
3.49 Ib/yr
1.58 kglyr

PAGGI

ENGINEERING
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Proposed Retrofit Practice

Surface Sand Filter

Drainage Area (acres)

2.8

Phosphorus Loading (kg/yr)

2.68

Water Quality Volume (cf)

6572

Phosphorus Reduction (kg/yr)

1.58

ASSUMPTIONS/COMMENTS:

Permission required from private property owner.
Soils investigation should be completed to identify if infiltration could be a suitable alternative practice.

Bioretention could also be utilized and would provide a larger phosphorus reduction.

WQv & Phosphorus Calculations

SE-10

Print Date: 8/12/2016
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GENERAL NOTES:

MAP SOURCE OBTAINED FROM ARCGIS - WORLD STREET VIEW

SITE TOPOGRAPHY (2012) AND IMPERVIOUS AREA (2013) OBTAINED FROM NYCDEP

PROPERTY DATAAND STORM SEWER INFRASTRUCTURE OBTAINED FROM TOWN OF SOUTHEAST
CHANNEL STABILIZATION PROJECTS PROPOSED WITHIN CLASSIFIED STREAMS REQUIRE CASE BY
CASE REVIEW AND APPROVAL BY NYSDEC, AS WELL AS AN APPROVAL OF THE PROPOSED
STABILIZATION METHOD.

THE PHOSPHORUS VALUES INCLUDED IN THIS RETROFIT PLAN ARE ESTIMATED VALUES. FINAL
SIGNED AND SEALED PHOSPHORUS LOADING CALCULATION WILL NEED TO BE PERFORMED IN
ACCORDANCE WITH THE EOHWC DESIGN MANUAL CONSISTENT WITH THE LATEST APPROVED
NYSDEC "ALTERNATIVE CHANNEL STABILIZATION FORMULA". THE FINAL CALCULATION SHOULD
INCLUDE SURVEYS TO CONFIRM CHANNEL DIMENSIONS, AND A COMPLETE ANALYSIS AND
COMPUTATIONS OF ALL INPUT PARAMETERS USED IN THE "ALTERNATIVE CHANNEL STABILIZATION
FORMULA", INCLUDING THE BEHI AND NBS INDEXES.

CIVIL « ENVIRONVENTAL  STRUCTURAL

Tel: (845) 877.0555  Fax:(845) B77-0556

RENNIA ENGINEERING DESIGN, pLLc P AE EI

6 Dover Village Plaza, Suite 5, P.0. Box 400, Dover Plains, NY 12522

EHING

Woodard & Curran Engineering PA PC
709 Westchester Avenue, Suite L2

I:l Drainage Basins

p=p=P= Channel to be Stabilized

STORMWATER RETROFIT

HIGHVIEW TERRACE CHANNEL
33 HIGHVIEW TERRACE

JOB NO:15-031

DATE: 8/11/16

SCALE: 1"

White Plains, New York 10604
’ 800.807.4080 | www.woodardcurran.com C O N‘ C E P -ﬂ— P LA IN
y § SE-11
ggggﬁﬁﬁ COMMITMENT & INTEGRITY DRIVE RESULTS DESIGNED BY: RA [CHECKED BY: TOWN OF SOUTHEAST i
[DRAWN BY:  JBM |




CHANNEL STABLIZATION

GENERAL NOTES:

MAP SOURCE OBTAINED FROM ARCGIS - WORLD IMAGERY

SITE TOPOGRAPHY (2012) AND IMPERVIOUS AREA (2013) OBTAINED FROM NYCDEP

PROPERTY DATAAND STORM SEWER INFRASTRUCTURE OBTAINED FROM TOWN OF SOUTHEAST
CHANNEL STABILIZATION PROJECTS PROPOSED WITHIN CLASSIFIED STREAMS REQUIRE CASE BY
CASE REVIEW AND APPROVAL BY NYSDEC, AS WELL AS AN APPROVAL OF THE PROPOSED
STABILIZATION METHOD.

THE PHOSPHORUS VALUES INCLUDED IN THIS RETROFIT PLAN ARE ESTIMATED VALUES. FINAL
SIGNED AND SEALED PHOSPHORUS LOADING CALCULATION WILL NEED TO BE PERFORMED IN
ACCORDANCE WITH THE EOHWC DESIGN MANUAL CONSISTENT WITH THE LATEST APPROVED
NYSDEC "ALTERNATIVE CHANNEL STABILIZATION FORMULA". THE FINAL CALCULATION SHOULD
INCLUDE SURVEYS TO CONFIRM CHANNEL DIMENSIONS, AND A COMPLETE ANALYSIS AND
COMPUTATIONS OF ALL INPUT PARAMETERS USED IN THE "ALTERNATIVE CHANNEL STABILIZATION
FORMULA", INCLUDING THE BEHI AND NBS INDEXES.

Woodard & Curran Engineering PA PC

709_Wesu_:hester Avenue, Suite L2 ST O R IM WAT E |R R E -ﬂ— R O F | -ﬂ—
300307 40AT | wnw wootardcuran.com CONCEPT PLAN

y -
WOODARD

COMMITMENT & INTEGRITY DRIVE RESULTS
&CURRAN




SE-11 - Highview Terrace: Trapezoidal Channel Stabilization P-Loading Calculation

Channel ID (PutnamACounty) (Prisate)
Channel Depth -y (ft) 5.0 4.0
Channel Bottom Width - B (ft) 1.0 1.0
Channel Top Width -T (ft) 6.0 5.0
Wetted Perimpechat; Calculation- 1218 9.94
Channel Length-L (ft) 105 80
Soil Erosion Depth-D (ft) 0.065 0.065
Soil Erosion Volume-V (ft®) 83.1 517
Weight* (Ibs) 7,897.4 4,912.5
Weight (Kg) 3,582.3 2,228.3
P Load** (mg/YTr) 1,074,682.0 668,489.0
P Load (Kg/Yr) 1.07 0.67
ESTIMATED TOTAL (KG/YR): 1.74

Notes:

1. Channel dimensions are based upon field measurements estimated by the W&C team during field visits for each channel
2. The soil erosion depth has been assumed to be 0.065, and is a conservative assumption based upon the statistical analysis
and results included in the study titled "A Practical Method of Computing Streambank Erosion Rate". This study was the basis
of the revised approved channel stabilization methodology/calculations as approved by NYSDEC. The assumed 0.065 value
was based specifically on the data presented in Figures 2 and 3 titled "Stream Bank Erodibility", that correspond to Low Bank
Erosion Hazard Index and Low Near Bank Stress ratings.

3. The phosphorus values included in this retrofit plan are estimated values. Final sighed and sealed phosphorus loading
calculations will need to be performed in accordance with the EOHWC Design Manual consistent with the latest approved
NYSDEC “Alternative Channel Stabilization Formula”. The final calculations should include surveys to confirm channel
dimensions, and a complete analysis and computations of all input parameters used in the “Alternative Channel Stabilization
Formula”, including the BEHI and NBS indexes.

4. Channel stabilization projects proposed within classified streams require case by case review and approval by NYSDEC, as
well as an approval of the proposed stabilization method.

Equation and Input Paramaters Basis:

Wetted Perimeter (P) approximately: P= T+ [(8/3)* (y*/T)]
Soil Erosion Volume: V=P*L*D

BD* = bulk density (typ. 95 Ib/CF)

Ptest** = phosphorus level in soil (typ. 300 mg/kg)

Comments:
Public & Private Property referred by the Town of Southeast.
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MAP SOURCE OBTAINED FROM ARCGIS - WORLD STREET MAP

SITE TOPOGRAPHY (2012) AND IMPERVIOUS AREA (2013) OBTAINED FROM NYCDEP

. PROPERTY DATAAND STORM SEWER INFRASTRUCTURE OBTAINED FROM VILLAGE OF BREWSTER

4. CHANNEL STABILIZATION PROJECTS PROPOSED WITHIN CLASSIFIED STREAMS REQUIRE CASE BY
CASE REVIEW AND APPROVAL BY NYSDEC, AS WELL AS AN APPROVAL OF THE PROPOSED
STABILIZATION METHOD.

5. THE PHOSPHORUS VALUES INCLUDED IN THIS RETROFIT PLAN ARE ESTIMATED VALUES. FINAL

SIGNED AND SEALED PHOSPHORUS LOADING CALCULATION WILL NEED TO BE PERFORMED IN

ACCORDANCE WITH THE EOHWC DESIGN MANUAL CONSISTENT WITH THE LATEST APPROVED

NYSDEC "ALTERNATIVE CHANNEL STABILIZATION FORMULA". THE FINAL CALCULATION SHOULD

50

75 100

Feet

Legend

RENNIA ENGINEERING DESIGN, pLLC

CIVIL « ENVIRONMENTAL + STRUCTURAL

6 Dover Village Plaza, Suite 5, P.O. Box 400, Dover Plains, NY 12522

E Parcels

INCLUDE SURVEYS TO CONFIRM CHANNEL DIMENSIONS, AND A COMPLETE ANALYSIS AND
COMPUTATIONS OF ALL INPUT PARAMETERS USED IN THE "ALTERNATIVE CHANNEL STABILIZATION
FORMULA", INCLUDING THE BEHI AND NBS INDEXES.

Tel: (845) 877.0555  Fax. (845) 877-0556
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Woodard & Curran Engineering PA PC
709 Westchester Avenue, Suite L2

White Plains, New York 10604
800.807.4080 | www.woodardcurran.com

COMMITMENT & INTEGRITY DRIVE RESULTS

P=p=P= Proposed SRP Location

JOB NO: |
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CONCEPT PLAN
[DESIGNED BY: RAR [CHECKED BY: RAR | TOWN OF SOUTHEAST SE-12

[DRAWN BY:  JBM




CHANNEL STABLIZATION (TYP.)

GENERAL NOTES:

MAP SOURCE OBTAINED FROM ARCGIS - WORLD IMAGERY
SITE TOPOGRAPHY (2012) AND IMPERVIOUS AREA (2013) OBTAINED FROM NYCDEP
PROPERTY DATAAND STORM SEWER INFRASTRUCTURE OBTAINED FROM VILLAGE OF BREWSTER
CHANNEL STABILIZATION PROJECTS PROPOSED WITHIN CLASSIFIED STREAMS REQUIRE CASE BY
CASE REVIEW AND APPROVAL BY NYSDEC, AS WELL AS AN APPROVAL OF THE PROPOSED
STABILIZATION METHOD.
THE PHOSPHORUS VALUES INCLUDED IN THIS RETROFIT PLAN ARE ESTIMATED VALUES. FINAL
SIGNED AND SEALED PHOSPHORUS LOADING CALCULATION WILL NEED TO BE PERFORMED IN
ACCORDANCE WITH THE EOHWC DESIGN MANUAL CONSISTENT WITH THE LATEST APPROVED
NYSDEC "ALTERNATIVE CHANNEL STABILIZATION FORMULA". THE FINAL CALCULATION SHOULD

0 INCLUDE SURVEYS TO CONFIRM CHANNEL DIMENSIONS, AND A COMPLETE ANALYSIS AND

Feet L eg e n d COMPUTATIONS OF ALL INPUT PARAMETERS USED IN THE "ALTERNATIVE CHANNEL STABILIZATION
FORMULA", INCLUDING THE BEHI AND NBS INDEXES.

|:| Parcels

BE.NNlA ENGINEERING DESIGN, PLLC 1 PAE EI |
o 0 e en o | P=p=P= Proposed SRP Location

Woodard & Curran Engineering PA PC > 20 c NN
703 Westchester Avenue, Suits L2 STORMWATER RETROFIT FEDERAL HILL ROAD SHANNEL

White Plains, New York 10604 o—1Z
800.807.4080 | www.woodardcurran.com C O N‘ C E P -ﬂ— P LA IN

COMMITMENT & INTEGRITY DRIVE RESULTS
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SE-12 - Federal Hill Road: Trapezoidal Channel Stabilization P-Loading Calculation

Channel ID (PriCate) (Pri\?ate) (PriSate)
Channel Depth - y (ft) 2.0 3.0 3.0
Channel Bottom Width - B (ft) 1.5 1.0 2.0
Channel Top Width -T (ft) 3.0 3.0 4.0
Wetted Perimpez;at; Calculation- 577 232 8.32
Channel Length-L (ft) 220 142 100
Soil Erosion Depth-D (ft) 0.065 0.065 0.065
Soil Erosion Volume-V (ft®) 82.5 67.6 54.1
Weight* (Ibs) 7,841.3 6,422.5 5,140.4
Weight (Kg) 3,556.8 2,913.3 2,331.7
P Load** (mg/YTr) 1,067,039.3 873,978.7 699,507 .4
P Load (Kg/YT) 1.07 0.87 0.70
ESTIMATED TOTAL (KG/YR): 2.64

Notes:

1. Channel dimensions are based upon field measurements estimated by the W&C team during field visits for each channel
2. The soil erosion depth has been assumed to be 0.065, and is a conservative assumption based upon the statistical analysis
and results included in the study titled "A Practical Method of Computing Streambank Erosion Rate". This study was the basis
of the revised approved channel stabilization methodology/calculations as approved by NYSDEC. The assumed 0.065 value
was based specifically on the data presented in Figures 2 and 3 titled "Stream Bank Erodibility", that correspond to Low Bank
Erosion Hazard Index and Low Near Bank Stress ratings.

3. The phosphorus values included in this retrofit plan are estimated values. Final sighed and sealed phosphorus loading
calculations will need to be performed in accordance with the EOHWC Design Manual consistent with the latest approved
NYSDEC “Alternative Channel Stabilization Formula”. The final calculations should include surveys to confirm channel
dimensions, and a complete analysis and computations of all input parameters used in the “Alternative Channel Stabilization
Formula”, including the BEHI and NBS indexes.

4. Channel stabilization projects proposed within classified streams require case by case review and approval by NYSDEC, as
well as an approval of the proposed stabilization method.

Equation and Input Paramaters Basis:

Wetted Perimeter (P) approximately: P= T+ [(8/3)* (y*/T)]
Soil Erosion Volume: V=P*L*D

BD* = bulk density (typ. 95 Ib/CF)

Ptest** = phosphorus level in soil (typ. 300 mg/kg)

Comments:
Private Property referred by the Town of Southeast (former Melrose School Site).
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PHOSPHORUS LOADING AND REDUCTION CALCULATION SHEET

Project #: PW-1
Prepared for: EOHC
Prepared by: RED

Project County: Dutchess

"PW-1: 158 Route 22 LLC"

WATER QUALITY VOLUME:  WQuv(acre-feet) = [(P)(Rv)(A)] /12

A= 5.09019 acres

| = 473 92.92%
P= 1.2 inches

Rv (calculated)= 0.8863
Rv (min)** = 0.8863
WQV (acre-ft) = 0.451

WQV (cu-ft) = 19652

where: A= Contributing Area (acres)
| = Impervious Area (acres/%)

PAGGI

ENGINEERIMNG

L) —

P= 90th Percentile Rainfall Event Number (in)

Rv = Runoff Coefficient [0.05 + 0.009(1)]

WQv =  Water Quality Volume

**Minimum Rv = 0.2 when determining WQv. Use calculated Rv when determining phosphorus loading.

PHOSPHORUS LOADING:

Simple Method: PLoad =P xPjxRvx C x A x0.103
= 45 where: P Load= Annual load (kg/yr)
Pj= 0.9 P= Annual Rainfall (inches)
Rv = 0.8863 Pj= Fraction of rainfall producing Runoff = 0.9
= 5.09019 Rv = Runoff Coefficient
C= 0.49 C= Pollutant Concentration (mg/l)
A= A = Contributing Area (acres)
Weighted Loading Coefficients
Land Use % of Total Area
Residential 0
Commercial 0.07
Industrial 0
Actively Grazed Pasture 0
Forest 0
Impervious 0.93
Developed Open Space 0
Weighted "C": 0.49
WaQv & Phosphorus Calculations PW-1 Print Date: 8/12/2016
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PROPOSED RETROFIT PRACTICE AND ANITICIPATED REDUCTION:

Proposed Retrofit Practice: Pocket Pond
Removal Efficiency: 67%
PLoad  -—-m—mmemmemeeeeee- > 20.27 Iblyr
9.20 kg/yr
P Removal -=--====m=nmmmue-s > 13.58 Ib/yr
6.16 kg/yr
Summary:
Proposed Retrofit Practice Pocket Pond
Drainage Area (acres) 5.1 Phosphorus Loading (kg/yr) 9.20
Water Quality Volume (cf) 19652 |Phosphorus Reduction (kg/yr) 6.16
ASSUMPTIONS/COMMENTS:

Permission required from private property owner.

Calculations include total combined area for 2 Pocket Ponds.

Soils investigation should be completed to identify if infiltration could be a suitable alternative practice.
Captures runoff from existing retail center buildings and parking lot.

WaQv & Phosphorus Calculations PW-1 Print Date: 8/12/2016
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MAP SOURCE OBTAINED FROM ARCGIS - WORLD STREET MAP

SITE TOPOGRAPHY (2012) AND IMPERVIOUS AREA (2013) OBTAINED FROM NYCDEP

PROPERTY DATAAND STORM SEWER INFRASTRUCTURE OBTAINED FROM TOWN OF PAWLING

_ J CHANNEL STABILIZATION PROJECTS PROPOSED WITHIN CLASSIFIED STREAMS REQUIRE CASE BY
-7 . CASE REVIEW AND APPROVAL BY NYSDEC, AS WELL AS AN APPROVAL OF THE PROPOSED
STABILIZATION METHOD.

THE PHOSPHORUS VALUES INCLUDED IN THIS RETROFIT PLAN ARE ESTIMATED VALUES. FINAL
SIGNED AND SEALED PHOSPHORUS LOADING CALCULATION WILL NEED TO BE PERFORMED IN
ACCORDANCE WITH THE EOHWC DESIGN MANUAL CONSISTENT WITH THE LATEST APPROVED
NYSDEC "ALTERNATIVE CHANNEL STABILIZATION FORMULA". THE FINAL CALCULATION SHOULD
INCLUDE SURVEYS TO CONFIRM CHANNEL DIMENSIONS, AND A COMPLETE ANALYSIS AND
COMPUTATIONS OF ALL INPUT PARAMETERS USED IN THE "ALTERNATIVE CHANNEL STABILIZATION
FORMULA", INCLUDING THE BEHI AND NBS INDEXES.

100
Feet

Legend

PP= Channel to be Stabilized

6 Dover Village Plaza, Suite 5, P.0. Box 400, Dover Plais, NY 12622

Tel: (845) 877-0555  Fax:(845) B77-0556
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o
WOODARD
&CURRAN

RENNIA ENGINEERING DESIGN, pLLC PAE EI
CIVIL ENVIRONVENTAL - STRUCTURAL
=Rl 1%

White Plains, New York 10604
800.807.4080 | www.woodardcurran.com

COMMITMENT & INTEGRITY DRIVE RESULTS
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CHANNEL STABLIZATION

GENERAL NOTES:

MAP SOURCE OBTAINED FROM ARCGIS - WORLD IMAGERY
SITE TOPOGRAPHY (2012) AND IMPERVIOUS AREA (2013) OBTAINED FROM NYCDEP
PROPERTY DATAAND STORM SEWER INFRASTRUCTURE OBTAINED FROM TOWN OF PAWLING
CHANNEL STABILIZATION PROJECTS PROPOSED WITHIN CLASSIFIED STREAMS REQUIRE CASE BY
CASE REVIEW AND APPROVAL BY NYSDEC, AS WELL AS AN APPROVAL OF THE PROPOSED
STABILIZATION METHOD.
THE PHOSPHORUS VALUES INCLUDED IN THIS RETROFIT PLAN ARE ESTIMATED VALUES. FINAL
SIGNED AND SEALED PHOSPHORUS LOADING CALCULATION WILL NEED TO BE PERFORMED IN
ACCORDANCE WITH THE EOHWC DESIGN MANUAL CONSISTENT WITH THE LATEST APPROVED
NYSDEC "ALTERNATIVE CHANNEL STABILIZATION FORMULA". THE FINAL CALCULATION SHOULD

100 INCLUDE SURVEYS TO CONFIRM CHANNEL DIMENSIONS, AND A COMPLETE ANALYSIS AND

Feet L eg e n d COMPUTATIONS OF ALL INPUT PARAMETERS USED IN THE "ALTERNATIVE CHANNEL STABILIZATION

FORMULA", INCLUDING THE BEHI AND NBS INDEXES.

PP= Channel to be Stabilized
BENNIA ENGINEERING DESIGN, PLLC

oo s r0 AEE” |:| Parcels

Woodard & Curran Engineering PA PC ALEY  JOHN

A 705 Wastheso v, Ste 2 STORMWATER RETROFIT s o s

: 300507408 | vt woodrdcuran.com CONCEPT PLAN
WOODARD

COMMITMENT & INTEGRITY DRIVE RESULTS
&CURRAN

TOWN OF PAWLING




PW-2 - Daley John: Parabolic Channel Stabilization P-Loading Calculation

Channel ID (PriCate)
Channel Depth - y (ft) 4.0
Channel Top Width -T (ft) 8.0
Wetted Perlmpez;at; Calculation- 13.32
Channel Length-L (ft) 268
Soil Erosion Depth-D (ft) 0.065
Soil Erosion Volume-V (ft®) 232.0
Weight* (Ibs) 22,043.3
Weight (Kg) 9,998.8
P Load** (mg/YTr) 2,999,647.9
P Load (Kg/Yr) 3.00
ESTIMATED TOTAL (KG/YR): 3.00

Notes:

1. Channel dimensions are based upon field measurements estimated by the W&C team during field visits for each channel
2. The soil erosion depth has been assumed to be 0.065, and is a conservative assumption based upon the statistical analysis
and results included in the study titled "A Practical Method of Computing Streambank Erosion Rate". This study was the basis
of the revised approved channel stabilization methodology/calculations as approved by NYSDEC. The assumed 0.065 value
was based specifically on the data presented in Figures 2 and 3 titled "Stream Bank Erodibility", that correspond to Low Bank
Erosion Hazard Index and Low Near Bank Stress ratings.

3. The phosphorus values included in this retrofit plan are estimated values. Final sighed and sealed phosphorus loading
calculations will need to be performed in accordance with the EOHWC Design Manual consistent with the latest approved
NYSDEC “Alternative Channel Stabilization Formula”. The final calculations should include surveys to confirm channel
dimensions, and a complete analysis and computations of all input parameters used in the “Alternative Channel Stabilization
Formula”, including the BEHI and NBS indexes.

4. Channel stabilization projects proposed within classified streams require case by case review and approval by NYSDEC, as
well as an approval of the proposed stabilization method.

Equation and Input Parameters Basis:

Wetted Perimeter (P) approximately: P= T+ [(8/3)* (y*/T)]
Soil Erosion Volume: V=P*L*D

BD* = bulk density (typ. 95 Ib/CF)

Ptest** = phosphorus level in soil (typ. 300 mg/kg)

Comments:
Private Residential Property referred by the Town of Pawling.
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GENERAL NOTES:

1. MAP SOURCE OBTAINED FROM ARCGIS - WORLD STREET MAP
L d 2. SITE TOPOGRAPHY (2012) AND IMPERVIOUS AREA (2013) OBTAINED FROM NYCDEP
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CIVIL ENVIROVNENTAL + STRUCTURAL
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PHOSPHORUS LOADING AND REDUCTION CALCULATION SHEET

Project #: PW-3
Prepared for: EOHC
Prepared by: RED

Project County:  Dutchess

"PW-3: Pawling Fire House"

WQv(acre-feet) = [(P)(Rv)(A)] /12

where: A= Contributing Area (acres)
I = Impervious Area (acres/%)
P= 90th Percentile Rainfall Event Number (in)

Rv = Runoff Coefficient [0.05 + 0.009(1)]
WQv = Water Quality Volume

A ) —

**Minimum Rv = 0.2 when determining WQv. Use calculated Rv when determining phosphorus loading.

Based upon NYSDEC Stormwater Manual. Appendix B-2

WATER QUALITY VOLUME:
A= 14.5792 acres

| = 1.81 12.41%
P= 1.2 inches
Rv (calculated)= 0.1617
Rv (min)** = 0.2000
WQV (acre-ft) = 0.292
WQv (cu-ft) = 12701
WQv PEAK FLOW:

Tc= 0.145 hours

CN = 84

qu = 526.256

Qp = 2.87714 CFS

PHOSPHORUS LOADING:

Tc=  Time of Concentration (hours)

CN = Curve Number

qu = Unit Peak Discharge (cfs/mizlinch)
Qp = Peak Discharge (CFS)

Simple Method: PLoad =P xPjxRvxCxAx0.103
= 45 where: P Load= Annual load (kg/yr)
Pj = 0.9 P= Annual Rainfall (inches)
Rv = 0.1617 Pj= Fraction of rainfall producing Runoff = 0.9
= 14.5792 Rv = Runoff Coefficient
= 0.47 C= Pollutant Concentration (mg/l)
A= A = Contributing Area (acres)
Weighted Loading Coefficients
Land Use % of Total Area
Residential 0
Commercial 0.16
Industrial 0
Actively Grazed Pasture 0
Forest 0
Impervious 0.84
Developed Open Space 0
Weighted "C": 0.47
WQv & Phosphorus Calculations PW-3

Print Date: 8/12/2016
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PROPOSED RETROFIT PRACTICE AND ANITICIPATED REDUCTION

Proposed Retrofit Practice: Proprietary Filtering

PAGGI

ENGINEERING

Er— A ) —

Removal Efficiency: 40%
PLoad  -—e-memeeceemeeeee- > 10.28 Ib/yr
4.66 kg/yr
P Removal ---------=smemenu-u > 4.11 Ib/yr
1.87 kglyr
Summary:
Proposed Retrofit Practice Proprietary Filtering
Drainage Area (acres) 14.6 Phosphorus Loading (kg/yr) 4.66
Water Quality Volume (cf) 12701 Phosphorus Reduction (kg/yr) 1.87
ASSUMPTIONS/COMMENTS:

Install practice on property owned by Pawling Fire Dept Inc.

Assumes the installation of curb and storm collection pipe along west side of driveway.

Adjacent wetland will require a delineation to confirm area available for practice.

Further soils and topographic investigation should be completed to identify if surface sand filters could be a

suitable alternative practice.

WQv & Phosphorus Calculations PW-3

Print Date: 8/12/2016
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MULTIPLE POND SYSTEM

GENERAL NOTES:
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PHOSPHORUS LOADING AND REDUCTION CALCULATION SHEET

Project #:
Prepared for:
Prepared by:
Project County:

PW-4
EOHC
RED
Dutchess

"PW-4: South Street"

WATER QUALITY VOLUME:
A= 27.3984 acres

| = 2.55 9.31%
P= 1.2 inches

Rv (calculated)= 0.1338
Rv (min)** = 0.2000
WQV (acre-ft) = 0.548

WQV (cu-ft) = 23870

WQuv(acre-feet) = [(P)(Rv)(A)] /12

where:

A=
| =
P=
Rv =
WQv =

Contributing Area (acres)
Impervious Area (acres/%)

PAGGI

ENGINEERIMNG

L) —

90th Percentile Rainfall Event Number (in)

Runoff Coefficient [0.05 + 0.009(1)]

Water Quality Volume

**Minimum Rv = 0.2 when determining WQv. Use calculated Rv when determining phosphorus loading.

PHOSPHORUS LOADING:
PLoad =P xPjxRvx C x A x0.103

Simple Method:

= 45
Pj = 0.9
Rv = 0.1338

= 27.3984
C= 0.32

Weighted Loading Coefficients

Land Use
Residential
Commercial
Industrial

Actively Grazed Pasture

Forest
Impervious

Developed Open Space

Weighted "C™:

WQv & Phosphorus Calculations

where:

0.1

o O O

0.09
0.81

0.32

P Load=
P=
Pj=
Rv =
C:
A=

% of Total Area

Annual load (kg/yr)
Annual Rainfall (inches)

Fraction of rainfall producing Runoff = 0.9

Runoff Coefficient
Pollutant Concentration (mg/l)
A = Contributing Area (acres)

Print Date: 8/12/2016
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PROPOSED RETROFIT PRACTICE AND ANITICIPATED REDUCTION:

Proposed Retrofit Practice: Multiple Pond
Removal Efficiency: 76%
PLoad  -------eseeeeceeee- > 10.95 Ib/yr
4.97 kglyr
P Removal -------======uaunu- > 8.32 Ib/yr
3.77 kglyr
Summary:
Proposed Retrofit Practice Multiple Pond
Drainage Area (acres) 27.4 Phosphorus Loading (kg/yr) 4.97
Water Quality Volume (cf) 23870 |Phosphorus Reduction (kg/yr) 3.77
ASSUMPTIONS/COMMENTS:

Install practice on property owned by the Town of Pawling.
Assumes the installation of additional swales or storm collection pipe along South Street.
Landscape screening from adjacent neighbor will be required.

WaQv & Phosphorus Calculations PW-4 Print Date: 8/12/2016
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GENERAL NOTES:
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e Proposed Pipe

RENNIA ENGINEERING DESIGN, pLLC
o

6 Dover Village Plaza, Suite 5, P.0. Box 400, Dover Plains, NY 12522

r
Tel: (845) 877.0555  Fax:(845) B77.0556 L

EHING

Woodard & Curran Engineering PA PC
709 Westchester Avenue, Suite L2

’ White Plains, New York 10604
800.807.4080 | www.woodardcurran.com
WOODARD
COMMITMENT & INTEGRITY DRIVE RESULTS
&CURRAN
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- Proposed SRP Locations

MAP SOURCE OBTAINED FROM ARCGIS - WORLD STREET MAP

L e e n d 2. SITE TOPOGRAPHY (2012) AND IMPERVIOUS AREA (2013) OBTAINED FROM NYCDEP
g 3. PROPERTY DATAAND STORM SEWER INFRASTRUCTURE OBTAINED FROM VILLAGE OF PAWLING
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STORMWATER RETROFIT
CONCEPT PLAN

MIZZENTOP DAY SCHOOL
70 NY=22

JOB NO:15-031
DATE: 8/11/16
SCALE:
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PHOSPHORUS LOADING AND REDUCTION CALCULATION SHEET

Project #: VPW-1
Prepared for: EOHC
Prepared by: RED

Project County: Dutchess

"VPW-1: Mizzentop Day School"

WATER QUALITY VOLUME:
A= 3.99598 acres

| = 216 54.05%
P= 1.2 inches

Rv (calculated)= 0.5365
Rv (min)** = 0.5365
WQV (acre-ft) = 0.214

WQV (cu-ft) = 9338

WQuv(acre-feet) = [(P)(Rv)(A)] /12

where: A= Contributing Area (acres)
| = Impervious Area (acres/%)

PAGGI

ENGINEERIMNG

L) —

P= 90th Percentile Rainfall Event Number (in)

Rv = Runoff Coefficient [0.05 + 0.009(1)]

WQv =  Water Quality Volume

**Minimum Rv = 0.2 when determining WQv. Use calculated Rv when determining phosphorus loading.

PHOSPHORUS LOADING:

Simple Method: PLoad =P xPjxRvx C x A x0.103
= 45 where: P Load= Annual load (kg/yr)
Pj= 0.9 P= Annual Rainfall (inches)
Rv = 0.5365 Pj= Fraction of rainfall producing Runoff = 0.9
= 3.99598 Rv = Runoff Coefficient
C= 0.43 C= Pollutant Concentration (mg/l)
A= A = Contributing Area (acres)
Weighted Loading Coefficients
Land Use % of Total Area
Residential 0
Commercial 0.46
Industrial 0
Actively Grazed Pasture 0
Forest 0
Impervious 0.54
Developed Open Space 0
Weighted "C": 0.43
WaQv & Phosphorus Calculations VPW-1 Print Date: 8/12/2016
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PROPOSED RETROFIT PRACTICE AND ANITICIPATED REDUCTION:

Proposed Retrofit Practice: Pocket Pond
Removal Efficiency: 67%
PLoad  -------eseeeeceeee- > 8.40 Ibl/yr
3.81 kglyr
P Removal -------======uaunu- > 5.63 Ib/yr
2.55 kglyr
Summary:
Proposed Retrofit Practice Pocket Pond
Drainage Area (acres) 4.0 Phosphorus Loading (kg/yr) 3.81
Water Quality Volume (cf) 9338 Phosphorus Reduction (kg/yr) 2.55
ASSUMPTIONS/COMMENTS:

Permission required from private property owner.
Existing site contains a private school and offices.
Adjacent parcel owned by Inspirational Book Service Inc. appears to be part of the drainage area.

WaQv & Phosphorus Calculations VPW-1 Print Date: 8/12/2016
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GENERAL NOTES

MAP SOURCE OBTAINED FROM ARCGIS - WORLD STREET MAP
SITE TOPOGRAPHY (2012) AND IMPERVIOUS AREA (2013) OBTAINED FROM NYCDEP

1

2.

PROPERTY DATAAND STORM SEWER INFRASTRUCTURE OBTAINED FROM VILLAGE OF PAWLING
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CIVIL + ENVIRONMENTAL « STRUCTURAL

=
=
o

& Dover Village Plaza, Site 5, P.0. Box 400, Dover Plans, NY 12522

Tel: (845) 877-0555

2

Fax. (845) 877-0556

Woodard & Curran Engineering PA PC
800.807.4080 | www.woodardcurran.com
COMMITMENT & INTEGRITY DRIVE RESULTS

709 Westchester Avenue, Suite L2
White Plains, New York 10604

y 3
WOODARD
&CURRAN




y N
WOODARD
&CURRAN

GENERAL NOTES:

1. MAP SOURCE OBTAINED FROM ARCGIS - WORLD IMAGERY
2. SITE TOPOGRAPHY (2012) AND IMPERVIOUS AREA (2013) OBTAINED FROM NYCDEP
3. PROPERTY DATAAND STORM SEWER INFRASTRUCTURE OBTAINED FROM VILLAGE OF PAWLING
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PHOSPHORUS LOADING AND REDUCTION CALCULATION SHEET

Project #: VPW-2
Prepared for: EOHC
Prepared by: RED
Project County: ~ Dutchess

"VPW-2: Lappas Inc."”

WQv(acre-feet) = [(P)(RV)(A)] /12

where:

A=
| =
P=
Rv =
WQv =

Contributing Area (acres)
Impervious Area (acres/%)

90th Percentile Rainfall Event Number (in)
Runoff Coefficient [0.05 + 0.009(1)]

Water Quality Volume

PAGGI

EERING

**Minimum Rv = 0.2 when determining WQv. Use calculated Rv when determining phosphorus loading.

Based upon NYSDEC Stormwater Manual. Appendix B-2

WATER QUALITY VOLUME:
A= 3.135 acres

I = 246 78.47%
P= 1.2 inches

Rv (calculated)= 0.7562
Rv (min)** = 0.7562
WQv (acre-ft) = 0.237

WQv (cu-ft) = 10327

WQv PEAK FLOW:

Tc= 0.098 hours

CN = 97

qu = 610.509

Qp = 2.71381 CFS

PHOSPHORUS LOADING:
Simple Method:

P= 45
Pj = 0.9
Rv = 0.7562
A= 3.135
c= 0.47

where:

Weighted Loading Coefficients

Land Use

Residential

Commercial

Industrial

Actively Grazed Pasture
Forest

Impervious

Developed Open Space

Weighted "C":

WQv & Phosphorus Calculations

0
0.21
0
0
0
0.79
0

0.47

Tc=
CN=
qu =
Qp =

P Load=
P:
Pj =
Rv =
C=
A=

% of Total Area

Time of Concentration (hours)

Curve Number

Unit Peak Discharge (cfs/mi2/inch)

Peak Discharge (CFS)

PLoad =P xPjxRvxCxAx0.103

Annual load (kg/yr)
Annual Rainfall (inches)

Fraction of rainfall producing Runoff = 0.9

Runoff Coefficient
Pollutant Concentration (mg/l)
A = Contributing Area (acres)

VPW-2

Print Date: 8/12/2016
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PROPOSED RETROFIT PRACTICE AND ANITICIPATED REDUCTION:

Proposed Retrofit Practice: Proprietary Filtering
Removal Efficiency: 40%
PLoad  -—----emememeeee-e- > 10.17 Ib/yr
4.61 kglyr
P Removal -----=======nu---- > 4.07 Iblyr
1.84 kglyr
Summary:
Proposed Retrofit Practice Proprietary Filtering
Drainage Area (acres) 341 Phosphorus Loading (kg/yr) 4.61
Water Quality Volume (cf) 10327 |Phosphorus Reduction (kg/yr) 1.84
ASSUMPTIONS/COMMENTS:

Permission required from private property owner.

One retail building is currently not in use.

Captures runoff from existing retail center buildings and parking lot prior to discharge into the Village of Pawling storm
drain system.

WQv & Phosphorus Calculations VPW-2 Print Date: 8/12/2016
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PHOSPHORUS LOADING AND REDUCTION CALCULATION SHEET

Project #: VPW-3
Prepared for: EOHC
Prepared by: RED

Project County: Dutchess

"VPW-3: Saint Johns Church"

WATER QUALITY VOLUME:
A= 1.55459 acres

| = 1.05 67.54%
P= 1.2 inches

Rv (calculated)= 0.6579
Rv (min)** = 0.6579
WQV (acre-ft) = 0.102

WQV (cu-ft) = 4455

WQuv(acre-feet) = [(P)(Rv)(A)] /12

where: A= Contributing Area (acres)
| = Impervious Area (acres/%)

PAGGI

ENGINEERIMNG

L) —

P= 90th Percentile Rainfall Event Number (in)

Rv = Runoff Coefficient [0.05 + 0.009(1)]

WQv =  Water Quality Volume

**Minimum Rv = 0.2 when determining WQv. Use calculated Rv when determining phosphorus loading.

PHOSPHORUS LOADING:

Simple Method: PLoad =P xPjxRvx C x A x0.103
= 45 where: P Load= Annual load (kg/yr)
Pj= 0.9 P= Annual Rainfall (inches)
Rv = 0.6579 Pj= Fraction of rainfall producing Runoff = 0.9
= 1.55459 Rv = Runoff Coefficient
C= 0.45 C= Pollutant Concentration (mg/l)
A= A = Contributing Area (acres)
Weighted Loading Coefficients
Land Use % of Total Area
Residential 0
Commercial 0.32
Industrial 0
Actively Grazed Pasture 0
Forest 0
Impervious 0.68
Developed Open Space 0
Weighted "C": 0.45
WaQv & Phosphorus Calculations VPW-3 Print Date: 8/12/2016
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PROPOSED RETROFIT PRACTICE AND ANITICIPATED REDUCTION:

Proposed Retrofit Practice: Surface Sand Filter
Removal Efficiency: 59%
PLoad  -----------memeee- > 4.22 |b/yr
1.91 kglyr
P Removal -------======uaunu- > 2.49 Ib/yr
1.13 kglyr
Summary:
Proposed Retrofit Practice Surface Sand Filter
Drainage Area (acres) 1.6 Phosphorus Loading (kg/yr) 1.91
Water Quality Volume (cf) 4455 Phosphorus Reduction (kg/yr) 1.13
ASSUMPTIONS/COMMENTS:

Permission required from private property owner.
Existing site contains a Church and parking lot.
Adjacent parcels contribute to the drainage area.
Parcel owned by the Catholic Church Association.

WaQv & Phosphorus Calculations VPW-3 Print Date: 8/12/2016
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PHOSPHORUS LOADING AND REDUCTION CALCULATION SHEET

Project #: VPW-4
Prepared for: EOHC
Prepared by: RED

Project County: ~ Dutchess

"VPW-4: Fairway Drive"
WATER QUALITY VOLUME: WQv(acre-feet) = [(P)(RV)(A)] /12

RENNIA ENGINEERING DESIGN, pLLc
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A ) —

A= 20.9297 acres where: A= Contributing Area (acres)

| = 449 21.45% | = Impervious Area (acres/%)

P= 1.2 inches P= 90th Percentile Rainfall Event Number (in)
Rv = Runoff Coefficient [0.05 + 0.009(1)]

Rv (calculated)= 0.2431 WQv = Water Quality Volume

Rv (min)** = 0.2431

WQv (acre-ft) = 0.509

WQv (cu-ft) = 22161

**Minimum Rv = 0.2 when determining WQv. Use calculated Rv when determining phosphorus loading.

WQv PEAK FLOW:

Based upon NYSDEC Stormwater Manual. Appendix B-2

Tc= 0.488 hours Tc=  Time of Concentration (hours)

CN = 86 CN = Curve Number

qu = 369.334 qu = Unit Peak Discharge (cfs/mi2/inch)

Qp = 3.52309 CFS Qp =  Peak Discharge (CFS)

PHOSPHORUS LOADING:

Simple Method: PLoad =P xPjxRvxCxAx0.103

P= 45 where: P Load= Annual load (kg/yr)

Pj = 0.9 P= Annual Rainfall (inches)

Rv = 0.2431 Pj = Fraction of rainfall producing Runoff = 0.9

A= 20.9297 Rv = Runoff Coefficient

C= 0.43 C= Pollutant Concentration (mg/l)
A= A = Contributing Area (acres)

Weighted Loading Coefficients

Land Use % of Total Area

Residential 0.79

Commercial 0

Industrial 0

Actively Grazed Pasture 0

Forest 0

Impervious 0.21

Developed Open Space 0

Weighted "C": 0.43

WQv & Phosphorus Calculations VPW-4

Print Date: 8/12/2016
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PROPOSED RETROFIT PRACTICE AND ANITICIPATED REDUCTION:

Proposed Retrofit Practice: Proprietary Filtering
Removal Efficiency: 40%
PLoad  -------m-meeeeeeed > 20.06 Ib/yr
9.10 kg/yr
P Removal -----=======nu---- > 8.02 Ib/yr
3.64 kg/yr
Summary:
Proposed Retrofit Practice Proprietary Filtering
Drainage Area (acres) 20.9 Phosphorus Loading (kg/yr) 9.10
Water Quality Volume (cf) 22161 Phosphorus Reduction (kg/yr) 3.64
ASSUMPTIONS/COMMENTS:

Install practice in concrete vault within the Village of Pawling highway Right of Way
Drainage area consists mainly of a residential neighborhood.

WQv & Phosphorus Calculations VPW-4 Print Date: 8/12/2016
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APPENDIX C: STORMBASIN W/ FABPHOS SUBMITTAL &
NYSDEC APPROVAL

East of Hudson Coalition Woodard & Curran

Stormwater Retrofit Plan (Years 6-10) - FAD September 14, 2016



Steve Lauria

From: Capowski, Robert M (DEC) <robert.capowski@dec.ny.gov>

Sent: Tuesday, July 19, 2016 3:41 PM

To: Steve Lauria

Cc: Kosinski, Kenneth A (DEC)

Subject: RE: EOHC Years 6-10 - Request to Review Proposed Proprietary Retrofit Practice
Steve,

This practice is acceptable for use in EOHWC Stormwater Retrofit Program work and will be credited
for phosphorus reduction efficiency at 50%. For filtering practices such as this one, BMPs should be
sized to meet or exceed the peak runoff rate from the contributing subcatchment for the 90% WQV
storm.

Thanks,
Bob Capowski

Robert M. Capowski

Environmental Engineer Il, Division of Water

New York State Department of Environmental Conservation

625 Broadway

Albany, NY 12203

P: (518) 402-8112 | F: (518) 402-9029 | robert.capowski@dec.ny.gov

www.dec.ny.gov | = | m

From: Steve Lauria [mailto:slauria@woodardcurran.com]

Sent: Thursday, July 14, 2016 6:42 PM

To: Capowski, Robert M (DEC) <robert.capowski@dec.ny.gov>

Subject: EOHC Years 6-10 - Request to Review Proposed Proprietary Retrofit Practice

ATTENTION: This email came from an external source. Do not open attachments or click on links from unknown senders or

unexpected emails.

Good evening Bob, as previosuly discussed please find the attached “Request to Review Proposed Proprietary Retrofit Practice”
submittal associated with the FABCO StormBasin (with FABPHOS nutrients filtering cartidge) proprietary practice for your review and
consideration as an acceptable retrofit practice for use in the East of Hudson Watershed phosphorus reduction program.

Please feel free to call or email me anytime with any questions. Thank you for your consideration of the attached submittal, and | look
forward to hearing from you.

Regards,
Steve
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COMMITMENT & INTEGRITY Woodard & Curran Engineering P.A. P.C. T 800.807.4080

DRIVE RESULTS 709 Westchester Avenue | Suite L2 T 914.448.2266
White Plains, New York 10604 F 914.448.0147
www.woodardcurran.com

July 14, 2016

Mr. Robert M. Capowski, P.E.

New York State Department of Environmental Conservation (NYSDEC)
New York City Watershed Section

Bureau of Water Resource Management, 4t Floor

625 Broadway

Albany, NY 12233-3505

Re: EOHC Stormwater Retrofit Plan, Years 6-10
Request to Review Proposed Proprietary Retrofit Practice:
FABCO StormBasin w/ FABPHOS Nutrients Filtering Cartridge

Dear Mr. Capowski:

On behalf of the East of Hudson Coalition, we are submitting this “Request to Review Proposed
Proprietary Retrofit Practice” submittal for the NYSDEC'’s review and consideration relative to the East of
Hudson Watershed (EOHW) phosphorus reduction program. This submittal represents a request for the
NYSDEC to review the proposed proprietary retrofit practice consisting of the FABCO StormBasin w/
FABPHOS Nutrients Filtering Cartridge, for use as an acceptable stormwater retrofit practice in the
EOHW phosphorus reduction program.

This submittal includes a description and application of the stormwater treatment practice, field test data
documenting phosphorus removal efficiencies, and previously issued regulatory determinations by the
Pennsylvania Department of Environmental Protection (PADEP) and Maryland Department of the
Environment (MDE) stating that the proposed proprietary stormwater treatment practice qualifies as an
acceptable water quality filtering practice in retrofitting and redevelopment applications.

PRODUCT DESCRIPTION & APPLICATION

The StormBasin is an injection molded basin that is available in custom sizes and can be installed within
new drainage structures or used to retrofit existing drainage structures. The proposed product simply is
placed within a drainage structure to treat runoff as it enters the structure. An adjustable flange allows
the StormBasin to be supported from the interior frame of the drainage structure top casting without
interfering with connected inlet and outlet pipes. The StormBasin relies on removable filtration cartridges
installed at the base of the basin tub to filter out targeted nutrient pollutants including phosphorus.
Stormwater runoff flows vertically through the nutrient filtration cartridge and discharges into the existing
drainage structure. Storage within the basin (above the filter) provides capacity for capture and storage
of sediment/trash as the pretreatment mechanism prior to treatment via filtration. Bypass ports are
provided at the top of the StormBasin to allow for the bypass of heavy rainfall events beyond the design
treatment flowrate of the practice. No structural modifications of an existing drainage structure are
required for installation of the product. Please refer to the attached manufacturer literature in Attachment
A (page 4 of 38) for further description and illustrations of the product.

The intended application for this product under the EOHW phosphorus reduction program would be
primarily for retrofitting existing drainage structures located in parking lots and roadways that capture
runoff from watershed areas comprised of nearly 100% impervious surfaces. Capturing and treating
runoff from nearly 100% impervious surfaces would maximize the proposed phosphorus loading, and
therefore also maximize the treatment and cost efficiencies of this practice.
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The use of this practice would also significantly streamline the stormwater retrofit implementation
process. The design and construction phases can be removed from the traditional retrofit implementation
process, since the StormBasin retrofit practice simply requires measuring the dimensions of an existing
drainage structure and providing them to the manufacturer for production. In addition, the unit can be
installed relatively quickly by the owner as it only involves the removal of the existing drainage structure
grate, and placing the proposed product within the basin (along with reinstallation of the existing grate).
The manufacturer also offers assistance to the Owner during field measurement of existing drainage
structures, and installation of proposed units.

The StormBasin is a relatively low cost retrofit option. Depending on the size of the catch basin, the
product cost in the range of $1,000 to $1,500 per unit. Maintenance of the unit is fairly straightforward
and can be performed by the owner; maintenance simply consists of the cleanout of sediment and debris
from the StormBasin tub as required, and replacement of the filtering catridge approximately every 3
years (~ $200 per filter) as recommended by the manufacturer to ensure filtering performance.

REGULATORY APPROVALS

The StormBasin is recognized by PADEP as a flow based best management practice for water quality
treatment under Chapter 6.6 “Runoff Quality/Peak Runoff BMPs” of the Pennsylvania Stormwater Best
Management Practices Manual, dated December 2006. Based upon correspondence from PADEP staff,
the StormBasin product specifically falls under the manual’s category of “BMP 6.6.4 Water Quality Filters
& Hydrodynamic Devices”, and treats phosphorus at a removal rate of 50%. Refer to Attachment B (page
6 of 38) which consists of the PADEP correspondence that substantiates this statement, and Attachment
C (page 7 of 38) for the corresponding excerpt from the Pennsylvania Stormwater Best Management
Practices Manual.

In addition to PADEP, the MDE has issued correspondence verifying product classification of the
StormBasin for use in retrofitting and redevelopment applications. This verification is can be found in the
last paragraph of the MDE letter included in Attachment D (page 13 of 38).

FIELD TESTING

Fabco Industries Inc. has provided field testing data to document pollutant removal efficiencies, including
phosphorus, associated with installations of the catch basin insert product in various sites throughout
Long Island. A field testing program was completed that included the study of phosphorus removal at
several retrofitted drainage structures within the region. The completed test program analyzed stormwater
concentrations of orthophosphate and total phosphate collected from testing sites under existing
untreated conditions compared to post treatment via the StormBasin product utilizing the FABPHOS
Nutrients Filtering cartridges.

Based upon the provided testing data, average reduction of Total Phosphorus concentration in
stormwater runoff was reported at 66% removal for the overall program. A greater average reduction in
stormwater orthophosphate concentrations was reported through the testing program at an average of
79% removal. A summary table of the lab testing results is included in Attachment E (page 14 of 38),
and the field test program report is included in Attachment F (page 22 of 38).

CONCLUSION

Based on the information noted above, the StormBasin product presents a unique opportunity to introduce
a low cost stormwater retrofit practice that would effectively remove high concentrations of phosphorus
in runoff from impervious areas into the EOHW phosphorus reduction program. Unlike the currently
approved stormwater retrofit practices, the StormBasin is a low cost retrofit solution that is relatively easy
and quick to implement (does not require traditional design and construction phases) and maintain, and

2
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does not require any ground intrusive or disruptive construction operations. This product not only has
the ability to effectively treat phosphorus, but it also provides the host municipalities with a highly flexible
retrofit solution that can be implemented in any existing catch basin within the watershed, regardless of
property, ownership, or environmental constraints that have ultimately resulted in cancelled and infeasible
stormwater retrofit projects in previous years.

We respectfully request that the StormBasin with FABPHOS Nutrients Filtering Cartridge practice be
considered as an acceptable stormwater retrofit practice for implementation within the EOHW
phosphorus reduction program, based upon a review of the test data and regulatory agency recognition
of the practice included in this submittal. Field verified phosphorus removal rates and outside regulatory
agency recognition of the product for water quality treatment support proposed removal rates in the range
of 50-65% phosphorus removal.

Thank you for your time and attention towards this matter. Please feel free to contact me directly anytime
at slauria@woodardcurran.com or 914-355-9882 with any questions or to discuss this submittal in further
detail.

Sincerely,

WOODARD & CURRAN ENGINEERING PA PC

Steven Lauria, PE
Associate Principal

Enclosure(s):

Attachment A - FABCO StormBasin filtering catridge product sheets

Attachment B - PADEP correspondence

Attachment C - Pennsylvania Stormwater Best Management Practices Manual excerpt
Attachment D - MDE correspondence

Attachment E - Lab testing summary table

Attachment F - Field testing program report



StormBasin

ATTACHMENT A

The StormBasin catch basin insert combines a gross
pollutant trap with Fabco’s proprietary cartridge
filtration system for effective capture of both solid
and soluble pollutants. Fabco filter cartridges can be
customized with specific media that can target fine
particulate, hydrocarbons, heavy metals, organics
and other pollutants.

Ideally suited for municipal storm drain retrofits,
the StormBasin’s solid construction and unique
design allow for easy installation and maintenance.
The StormBasin also features Fabco’s patented
dovetailed aluminum flange which enables quick
sizing adjustments during installation. Fabco filter
cartridges feature a twist and lock mechanism that

makes replacement fast and simple. Periodic maintenance of the StormBasin is quick and easy - trash and
debris can be removed from the unit at the street level with a vactor truck or a vacuum hose attached to a
sweeper truck. Extracted waste has minimal water content reducing disposal weight and volume.

Fabco’s StormPod offers the same filtration method, but for smaller, round openings.

Features/Benefits

Easily replaceable lightweight filter
cartridges customized for targeted
pollutants

Durable, UV safe co-polymer basin with
aluminum mounting flange - has a 15 year
service life

Patented dovetailed flange allows for 5” of
length/width adjustment during installation

Baffled bypass traps floatables

Application Regulatory Issue

Fuel/Qil Storage and Handling Facilities EPA SPCC (Spill Control Rule)

Pre-Treatment BMP for New Development

Municipal Stormwater Permit

Target Pollutants

Hydrocarbons, Oily Sediments

Sediment, 0&G, Nutrients




Hitertartridoes

Srormwater filration carridges for StormEssin & SwrmPod

Part ; Ring color

Number Effectiveness cods
Standard Cartridge

a718-1 Good All-purpose cartridge for common Red
surface runoff that may contain a little bit
of everything.
Pathogens Cartridge
2x's more pathogen treatment Vs. Std

9718-2 Cartridge. Use near sensitive water Yellow
ways to keep beaches and shell fishing
dareas open.
HV Hydrocarbon Cartridge

9718-3 25% more hydrocarbon filter media Vs Blue

Std cartridge. Excellent for vehicle or
maintenance related applications.

HV Metals Cartridge

: Uses unique FABLITE filter media for
A - 9718-4 | HV metals. Suggested for industrial Grey
usage where persistent HY metals have
been identified in surface runoff

Standard short Cartridge

9718-5 : ! Mint
Reduced height version of std Cart.
Nutrients Cartridge
Uses proprietary FABPHOS media for

9718-6 nutrients. Highly effective on the critical Green

dissolved Ortho-Phosphates. Helps
reduce algae blooms keeping the water
clean and healthy.




ATTACHMENT B

PADEP email

From: Rosenquest, Darl [mailto:drosenques@pa.gov]
Sent: Friday, August 29, 2014 10:54 AM

To: rwoodman@fabcoindustries.com

Cc: Himes, William; Lonergan, Mark; Orr, Jennifer
Subject: PCSM Approval Request

In response to your submittal, please be advised that the Department does not
“approve” proprietary products. It will evaluate the information you submitted to
determine whether the BMPs meet or exceed the standards of BMPs contained in the
Stormwater manual of 2006. That being said, the initial findings are as follows:

StormBasin and StormSafe Vault essentially fall under the category of Water Quality
Filters (BMP 6.6.4). Therefore, no further action is necessary.

DownSpout Filter may have potential for PCSM use, but more information (proper
sizing, installation, limitations, etc.) is needed.

Connector Pipe Screen is essentially a trash guard for cross pipes. No further action
is necessary.

Trench Drain Filter - It is unclear what the purpose, use, and limitations of this device
are. Please provide additional information.

Should a suitable generic design be provided for downspout filters, this BMP will be
added to the Department’s list of PCSM BMPs. If a purpose and design for the trench
drain filter be provided, it too will be added to the list.

Darl Rosenquest, PE, PG | Senior Civil Engineer
DEP - Waterways Engineering & Wetlands

25 Technology Drive

California Technology Park

Coal Center, PA 15423

724-769-1068

drosenques@pa.gov

Page 1



Pennsylvania Stormwater Best M anagement Practices Manual

ATTACHMENT C

Chapter 6

BMP 6.6.4: Water Quality Filters & Hydrodynamic Devices

Iolel Grele A broad spectrum of BMPs have been designed to remove

Means of Sugpending
/ Treament System \

v

)
il 51#.1

Trastment Area

Primary Quitat
{Tieated Waler)

non point source pollutants from runoff as a part of the runoff
conveyance system. These structural BMPs vary in size and
function, but all utilize some form of settling and filtration to
remove particulate pollutants from stormwater runoff, a difficult
task given the concentrations and flow rates experienced.
Regular maintenance is critical for this BMP. Many water
quality filters, catch basin inserts and hydrodynamic devices
are commercially available. They are generally configured to
remove particulate contaminants, including coarse sediment,
oil and grease, litter, and debris.

- Choose a device that (collectively) has the hydraulic capacity to
treat the design storm

* Evaluation of the device chosen should be balanced with cost
* Hydraulic capacity controls effectiveness

* Most useful in small drainage areas (< 1 Acre)

* ldeal in combination with other BMPs

- Regular maintenance is necessary

Stormwater Functions

Volume Reduction: None

Recharge: None

Peak Rate Control: None
Water Quality: Medium

Water Quality Functions

TSS: 60%
TP: 50%
NO3: 20%

Other Considerations

e See Manufacturers specifications for estimated pollutant removal efficiencies.

363-0300-002 / December 30, 2006
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Pennsylvania Stormwater Best M anagement Practices Manual Chapter 6

Description

Water Quality Inlets are stormwater inlets that have been fitted with a proprietary product (or the
proprietary product replaces the catch basin itself). They are designed to reduce large sediment,
suspended solids, oil and grease, and other pollutants, especially pollutants conveyed with sediment
transport. They can provide “hotspot” control and reduce sediments loads to infiltration devices. They
are commonly used as pretreatment for other BMPs. The manufacturer usually provides the
mechanical design, construction, and installation instructions. Selection of the most appropriate device
and development of a maintenance plan should be carefully considered by the Designer.

The size of a water quality inlet limits the detention time and the hydraulic capacity influences the
effectiveness of the water quality insert. Most products are designed for an overflow in large storm
events, which is necessary hydraulically and still allows for a “first flush” treatment.

Regular maintenance according to application and manufacturer's recommendations is essential for
continued performance.

Variations

Tray types

Allows flow to pass through filter media that is contained in a tray located around the perimeter of the

inlet. Runoff enters the tray and leaves via weir flow under design conditions. High flows pass over the
tray and into the inlet unimpeded.

CATCH BaASM
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Pennsylvania Stormwater Best Management Practices Manual Chapter 6

Bag types

Insert is made of fabric and is placed in the drain inlet around the perimeter of the grate. Runoff passes
through the bag before discharging into the drain outlet pipe. Overflow holes are usually provided to
pass larger flows without causing a backwater at the grate. Certain manufactured products include
polymers intended to increase pollutant removal effectiveness.

\ REMOVABLE

FILTER BASKET

Basket types

The insert consists of “basket type” insert that sets into the inlet and has a handle to remove basket for
maintenance. Small orifices allow small storm events to weep through, while larger storms overflow the
basket. Primarily useful for debris and larger sediment, and requires consistent and frequent
maintenance.
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Pennsylvania Stormwater Best M anagement Practices Manual Chapter 6

Simple, “sumps” in inlets

Space created in inlets below the invert of the pipes for sediment and debris to deposit, usually leaving
6-inches to 12-inches at the bottom of an inlet. Small weep holes should be drilled into the bottom of
the inlet to prevent standing water for long periods of time. Regular maintenance is required.
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Description - Hydrodynamic Devices

Hydrodynamic Devices are not truly inserts, but separate flow through devices designed to serve in
concert with inlets and storm sewer. A variety of products are available from different manufacturers.
The primary purpose is to use various methods to remove sediments and pollutants. These methods
include baffle plate design, vortex design, tube settler design, inclined plate settler design

or a combination of these. Ideally, the flow through device should remove litter, oil, sediment, heavy
metals, dissolved solids and nutrients. Removal ability varies as a result of loading rate and design.
Clays and fine silts do not easily settle out unless they are coagulated with some kind of chemical
addition or polymer. These devices work most effectively in combination with other BMPs, either as a
pre-treatment or as a final treatment at the end of a pipe.

FILTERZ
INFILTRATIQN
DETENTICH
RIMER

LAKE
MANUFACTURED TRHEATMENT DEVICE OCEAN
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Pennsylvania Stormwater Best M anagement Practices Manual Chapter 6

Applications

Any existing or proposed inlet where the contributing runoff may contain significant levels of sediment
and debris, for example: parking lots, gas stations, golf courses, streets, driveways, industrial or
commercial facilities, and municipal corporation yards. Commonly used as pretreatment before other
stormwater BMPs.

Design Considerations

1. Match site considerations with manufacturer’s guidelines/specifications (i.e. land use will
determine specific pollutants to be removed from runoff).

2. Prevent re-suspension of particles by using small drainage areas and good maintenance.
3. Retrofits should be designed to fit existing inlets.
4. Placement should be accessible to maintenance.

5. If used as part of Erosion & Sedimentation Control during construction, insert should be
reconfigured (if necessary) per manufacture’s guidelines.

6. Overflow should be designed so that storms in excess of the device’s hydraulic capacity bypass
the treatment and is treated by another quality BMP.

Detailed Stormwater Functions

Volume Reduction Calculations
N/A

Peak Rate Mitigation Calculations
N/A

Water Quality Improvement
See manufacturers specifications and tests.

Construction Sequence
1. Stabilize all contributing areas before installing and connecting pipes to these inlets.
2. Follow manufacturer’s guidelines for installation. Do not use water quality inserts during
construction unless product is designed primarily for sediment removal. (Some products have

adsorption components that should be installed post-construction.)

Maintenance Issues
Follow the manufacturer’s guidelines for maintenance, also taking into account expected pollutant load

and site conditions. Inlets should be inspected weekly during construction. Post-construction, they
should be emptied when over half full of sediment (and trash) and cleaned at least twice a year. They
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should also be inspected after runoff events. Maintenance is
crucial to the effectiveness of this BMP. The more frequent a
water quality insert is cleaned, the more effective it will be. One
study (Pitt, 1985) found that WQI's can store sediment up to 60%
of its sump volume, and after that, the inflow resuspends the
sediments into the stormwater. Some sites have found keeping a
log of sediment amount date removed helpful in planning a
maintenance schedule. Environmental Technology Verification
(ETV) Program and the Technology Acceptance and Reciprocity
Partnership (TARP) may be available to assist with the
development of a monitoring plan. These programs are detailed
in Section 6.3.

Disposal of removed material will depend on the nature of the drainage area and the intent and function
of the water quality insert. Material removed from water quality inserts that serve “Hot Spots” such as
fueling stations or that receive a large amount of debris should be handling according to DEP
regulations for that type of solid waste, such as a landfill that is approved by DEP to accept solid waste.
Water quality inserts that primarily catch sediment and detritus from areas such as lawns may reuse the
waste on site.

Vactor trucks may be an efficient cleaning mechanism.

Winter Concerns: There is limited data studying cold weather effects on water quality insert
effectiveness. Freezing may result in more runoff bypassing the treatment system. Salt stratification
may also reduce detention time. Colder temperatures reduce the settling velocity of particles, which
can result in fewer particles being “trapped”. Salt and sand are significantly increased in the winter, and
may warrant more frequent maintenance. Sometimes freezing makes accessing devices for
maintenance difficult

Cost Issues

Check with manufacturers for current prices.
Specifications

Follow manufacturer’s instructions and specific specifications.
References

Brzozowski, C., 2003. “Inlet Protection — Strategies for Preserving Water Quality,” Stormwater
magazine.

Lee, F. “The Right BMPs? Another Look at Water Quality.” Stormwater magazine.

New Hampshire Watershed Management Bureau, Watershed Assistance Section, 2002. “Innovative
Stormwater Treatment Technologies BMP Manual.”

Pitt, R. Characterizing and Controling Urban Runoff through Street and Sewerage Cleaning. US EPA,
June 1985.
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a4 MARYLAND DEPARTMENT OF THE ENVIRONMENT
— 1800 Washington Boulevard o Baltimore MD 21230
MDE  410-537-3000 » 1-800-633-6101 ATTACHMENT D

Martin O Malley Robert M. Summers, Fh.D.
Ciovernor Secrery

Anthory G. Brown
Lisutenant Gavernar

February 13, 2012

Mr. Francis Tighe, Division Manager
Eastern Region

Fabco Industries, Incorporated

120 Exchange Street, Suaite 300
Portland, Maine 04101

Dhear Mr. Tighe:

Thank you for wour recent email to the Maryland Department of the Environment (MDE), Water Management
Administration (WMA) regarding the StormSack, StormBasin and StormSafe Helix products from Fabeo Filter
Technologies, WMA has evaluated the product descriptions and supporting information with respect to potential
treatment applications in Maryland., We offer the following:

In Maryland, environmental site design (ESD) must be used to the maximum extent practicable (MEP}) to reduce
runoff and mimic natural hydrologic conditions. The use of ESD planning techniques and treatment practices
must be exhausted before any approved structural practices may be used, The Fabeo products listed above
currently do not meet the specifications found in the 2000 Maryland Stormwater Design Manual for EST or
structural practices for new development applications. However, WMA believes that circumstances exist, such
as pretreatment, retrofitting, or redevelopment where these practices may be appropriate for water quality
treatment.

With respect to the information submitted to support performance claims, please find attached a copy of the fact
sheet “Maryland's Stormwater Management Program and Proprietary Practices™ that provides additional
information on our policies for the review of proprietary practices, including performance monitoring
requirements. Monitoring information demonstrating compliance with the general performance criteria musi be
submitted. MDE recommends that this information conforms to the Technology Acceptance Reciprocily
Partnership ( TARP) protocol to ensure interstate reciprocity of the data.

WMA has no objections to the use of these Fabeo products for redevelopment. pretreatment, and retrofitting
provided they are accepted locally, However, local jurisdictions may request that a letter from MDE/WMA be
provided verifying product classification. Please consider this that letter. Thank vou again for your interest. If
you have any additional questions, please conizct me at 410-337-3350 or scomstock Zmde. state. md us.

‘3111::_:,[:] ¥a Q é\ ‘EL/

Stewart R- Cnmsiu-r:h:_. P.E.
Regulatery & Compliance Engineer
Sediment, Stormwater & Dam Safety Program

= ag=— ——— Ty

iﬁ Recychd Paper woarw. mdestate.md.us T Lgers 1-4900.735.2258
Vig Mandend Relay Service



ATTACHMENT E

2007: Testing with Nutrients cartridge FPAM at Country Lake Court, Centerport, NY

Cartridge type: FPAM

Untreated ID Report Treated ID
Date
Huntington Town, 0367 Water Huntington Town, 0368 0
Country Lake Court (IN) 11/16/07 Value Sampled LRL Method Country Lake Court (OuT) Value] % Change
Tot. Kjeldahl N. mg/L 3.80 11/12/07| 0.2 = SM4500NorgB Tot. Kjeldahl N. mg/L 240 | 36.84%
Nitrate as N mg/L 1.40 11/7/07 @ 0.5 EPA353.2 Nitrate as N mg/L  0.49 | 65.00%
Nitrogen, total as N mg/L 5.20 11/12/07| 0.2 EPA351,353 Nitrogen, total as N mg/L  2.90 | 44.23%
Ortho Phosphate as P mg/L 0.58 | 11/7/07 ' 0.1 EPA365.3 Ortho Phosphateas P | mg/L = 0.17 | 70.69%
Tot. Phosphate as P mg/L 0.57 11/14/07 0.02 EPA365.3 Tot. Phosphate as P mg/L  0.34 | 40.35%
Cartridge type: FPAM
Untreated ID Report Treated ID
Date
Huntington Town, 0365 Water Huntington Town, 0366 0
Country Lake Court (IN) 11/9/07 | Value Sampled LRL Method Country Lake Court (OuUT) Value] % Change
Tot. Kjeldahl N. mg/L 0.80 11/1/07 | 0.2 = SM4500NorgB Tot. Kjeldahl N. mg/L  0.60 | 25.00%
Nitrate as N mg/L 0.49 10/30/07| 0.5 EPA353.2 Nitrate as N mg/L = 0.49 0.00%
Nitrogen, total as N mg/L 0.80 11/1/07 | 0.2 EPA351,353 Nitrogen, total as N mg/L  0.60 | 25.00%
Ortho Phosphate as P mg/L 0.49 |10/31/07 0.1 EPA365.3 Ortho Phosphateas P | mg/L = 0.09 | 81.63%
Tot. Phosphate as P mg/L 0.33 11/2/07 @ 0.02 EPA365.3 Tot. Phosphate as P mg/L  0.09 | 72.73%
Cartridge type: FPAM
Untreated ID Report Treated ID
Date
Huntington Town, 112101 Water Huntington Town, 112102 0
Country Lake Court (IN) 12/4/07  Value Sampled LRL Method Country Lake Court (OuT) Value] % Change
Tot. Kjeldahl N. mg/L 3.00 11/27/07 0.2 |SM4500NORGB Tot. Kjeldahl N. mg/L  1.00 | 66.67%
Nitrate as N mg/L 1.00 | 11/27/07 0.5 EPA353.2 Nitrate as N mg/L  0.50 | 50.00%
Nitrogen, total as N mg/L 4.00 11/27/07 0.2 EPA351,353 Nitrogen, total as N mg/L 150 | 62.50%
Ortho Phosphate as P mg/L 1.90 11/21/07 0.1 |EPA365.3 Ortho Phosphate as P /mg/L 0.26 | 86.32%
Tot. Phosphate as P mg/L 2.10 11/30/07| 0.1 EPA365.3 Tot. Phosphate as P mg/L  0.30 | 85.71%




Avg

Tot. Kjeldahl N. mg/| 2.53 Tot. Kjeldahl N. mg/L  1.33
Nitrate as N 0.96 Nitrate as N mg/L | 0.49
Nitrogen, total as N 3.33 Nitrogen, total as N mg/L | 1.67
Ortho Phosphate as P 0.99 Ortho Phosphate as P /mg/L 0.17
Tot. Phosphate as P 1.00 Tot. Phosphate as P mg/L  0.24

Avg

Tot. Kjeldahl N. 42.84%
Nitrate as N 38.33%
Nitrogen, total as N 43.91%
Ortho Phosphate as P 79.55%
Tot. Phosphate as P 66.26%




ECG’EST LABORATORIES, INC. ENVIRONMENTAL TESTING
I7T SHEFFIELD AVE. « H. BABYLON, MY 11703 » (631) 32267717« FAX {531) 422-5770

Email: ccotestlabfaol.com  Websitc: www.ocotastlabs com
LAB NO.274758.01 L1/09/07

Fabeo Indusities, Inc.
350 Jerichs Furnplike, Suaite 300
Jericho, HY 11753-1317
ATTH; Lan Emma Pl#:

E0VRCE OF S5AMPLE: Huntington Town, Country Eakes Court
SOURCE OF SAMPLE:
COLLECTED BY: Client DATE COL'D:14/30/07 RECEIVED:10/30/07
TIHE COL"D;i530
MATRIX :Water SAMPLE; D365 [IN]

DATE OF ANALYTICAL
ANALYTICAL PARAMETERS UHITS RESULT FLAG ANALYSIS LHEL METHHN
Tot. Kjaldahl N. ma/SL 0.0 11701/07 0.2 SHLS00Norel
Nitrate as N mg/L < 0.5 1h/30/0Y 0.5 EPADSA . 2
Nitrogen, total aa ¥ agfl 0.8 11/0i /07 0.2 SMESQONHIC
ortho Phosphate ag P mgs/L 2 1.5 = 10731707 0,02 EFAZEE . 3
Tot. Phosphete as P Sl 0.33 11/02/07 0.1 EPA3LS.3

BT sl
LRL=Leboratary faporting Limit

REHARKS: *golavatod lab reporting limit due to interfereng in osample.

DIRECTOR
™ = 33081 KYsSDOH 1D # 10324 age |1 of 1




CONREST LABORATORIES, INC. ENVIRONMENTAL TESTING
377 SHEFFIELD AYE. « M. BABYLOM, M. Y. 11703 « (631) 422 5777w FAX (6351 422-5TT0

Email: eccotestiab@acl.com Wabsita: wyrw.ecotestlahs .com
LAR NO.Z274758.G2 11709507

Fabeo Industries, Inc.
350 Jericho Turnpike. Soita 304
Jaricha, NY $1753-1317
ATTH: Len Emma PO#:

SOURCE OF SAMPLE; Huntington Town, Country Lakes Court
SOURCE OF SAMPLE:
COLLECTED BY: {lient DATE GOL'D:10730/07 RECELVED:10/30/07
TIME COL"D+1530
MATRIX:Weter SAMPLE: 0366 (0QUT)

DATE OF ANALYTTCAL
ANALYTICAL PARAMETERS UNITS RESULT FL.LAC ANALYSTIS LHL HETHDD
Tot. Kjeldahl K. mgfL  0.& 11701707 6.2 AM4S00Ns e B
MiLrate ag N mz/ L. < 4.5 10/30/07 0.5 EPAQ3S3.2
Hilrogen. total as K mg/L 0.4 11/01/07 0.2 SM&SO0ONKIC
orthe Phoaphate as P re/L < gl 10/31/07 0.1 EPA3&5.3
Tot, Phosphsate a3 P me/l. < DU 11/02/07 0.1 EPA3BS.3
ce:
LAL=Laboratory Reporting Limit
REMARES :

DIRECTOR

rn = 330BZ NYSDOH ID & 10320 ge 1 of 1



EE‘G]EST LABORATORIES, INC. ENVIRONMENTAL TESTING

377 SHEFFIELD AVE, » N, BABYLGN, MY 11703 « (831) 422-577 1 FAX [631) 422-57T0

Email: ecaolestlab@aol.com  Waebsite:, www.ecotestlabs.com
LAB NO.274886 .01 117167507

Frbco Induatriea, Ine.
350 Jericho Turnplke, Suite 300
Jerichoe, NT 11753-1317
ATTH: Len Exoma PO#;

SOUNCE OF SAMFLE: Huntipgtun Town, Country lakes Counrt
SQURCE OF SAMPLE:
COLLECTED BY: (Client DATE COL'D:11/07/07 RECELIVED: 11 /07707
TIME COL°D:13400
MATRIX:Water SAMPLE: Q367 {IN)

DATE DOF ANALYTICAL
ARALYTICAL PARAMETERS UNITS RESULT FlLAG ANALYSIS LEL METHGD
Tot. Kjeldahl N. mgsL 3.8 11712707 0.2 SM4500Norgh
Nitrate as N mg/ L 1.4 L1/07 /07 0.5 EFA3RG. 2
Nitrogen, total as N ng/L 5.2 11/12/07 0.2 EPA3SL, 353
grthe Phosphate as P mE/L .58 11/67/0F 0.1 EFA3LS .3
Tot. Phosphale as P me/L .57 1114707 0.02 EFA3AS. 3
LT
LRL=Labeoratory Reporting Limit
HEHARKS :
DIRECTO e e
rn = 33860 MYZDOH IR & 10320 aga 1 of 1



CONEST LABORATORIES, INC. ENVIRONMENTAL TESTING
37T SHEFFIELD AVE. = N, BABYLON, NY, 11703 = (631 ) 422-5TTT= FAX {631) 422-6TT0

Email: ecotestlab/@acl.com Website: www.ecotestlabs.com
LAE WO.Z2748H66.02 11/16/07

Fabco lndustries. knc.
350 Jericho Turnpike, Suite 300
Jaricha, ¥NY 11753-1317
ATTN; Len Enma PO

S0URACE OF SAMPLE: Huntington Town, Gountry Lakes Court
SOURCE OF SAMPLE:
COLLECTED BY: Client UATE COL Tz 11707/707 RECEIVED:-11/07707

TIME COLTD:1300
MATRIX :Wanter SAMPLE: 0348 (0OUT)

DATE OF ANALYTICAL
ANALTTICAL PARAMETERS UNITS RESULT FLAG ANALYSIS LAL METHOD
Tut. Kjeldahl M. mgsSL 2.4 1171207 0.2 SM4SUUNorgl
Nitrate as N mg/L < 0.5 11707407 Q.5 EPA3SS. 2
Hitrogen, total s N mg/l 2.9 11712407 0.2 EPA3SE, 353
artha Phosphale as P 1 1V Q.17 L1/07 /07 .02 EFA365 .3
Tet. Phosphate sy P e/l (.34 11/14707 D.02  EFAJIBS. 3

res
LEL=laboratory Reporting Limit
REMAHKS:

DERECTOR ! ‘J
rn = 33eal HYZEDOH 1D & 10370 Re 1 of 1



COREST LABORATORIES, INC. ENVIRONMENTAL TESTING
377 SHEFFIELD AVE. r H. BAEBYLCOMN, MY, 11703 = [631)422-67T7= FAX {631) 422-5770

Email: scotestlabflacl.com Website: www.gcotestlabz com
AR WO 275073 .01 TRAASOT

Fabre “ndustries, I
A0 Tacicho Turneikse, Soile 300
Jericha, NY L1¥S3-131Y

ATTH: [.Aan EmmA P

SURCE OF SAMPLE; Crumtry Lake LDonrt
SONRCFE F ZSAMPEE

CAOLLECTERD FY: Client DATE COl-D 1120508 RFCFTVER 12107
TIHE COE T 13340
MAETR W Water SAMPLE: 112101

DATE 1F ANALEYTTCAL
ANALYTICAL PAHAMTTFRRL BHTTS HESILT FILAG ANALYS™S 1.0 MET
Tot. Kjaldahl N, me sl J.0 12300 0,2 SHASOOHGRGE
Nitrate as N mg s 1 11/27/0% 0.5 EPA9GT. Y
Nitfrogenw, Lolal as N mEsl. 4.0 1147/07 0.7 FP4351 . 753
artha Phoaophate as P me L. 1.9 11721707 0.1 FPAIRE, 2
“nt. Thosphate as F me.sl 2.1 1143007 0.1 FFPA3GMG .3

el

TMT.=lakhnratory Repoecting Timit
A

1)

T = A5Z10 NYSIOH T 8 10320 flagn 1 nf 1

REMARKS:




COREST LABORATORIES, INC.

A7T SHEFFIELD AYE. « N, BABYLOM, N.Y. 31703 « {631) 422-3777= FAX (631) 4Z2-57 70
Email: ccotestlab@aol.com Websita: www zeotestlabs com

LAR MO, 27507%, 072

Fahra Infduntrier=, [ne.

ENVIRONMENTAL TESTING

T2i0as07

150 Taricho Tournpike, Snite 300

Tervicha, NY  11253-1414

AMIH;  l.en Emmer Pl
ENNRET 07 SAYM T niintry Lake Conurt
FEMINCE GF SAMPLE:
GAOLL.ECTREN KY: 01 ignl DATE CML.'N:d1 2007 RERETNED 11 /7710707
TTHE COT7 10213534
MATRT X " Water HaAMULE: 11X107
DaATE NF AKALTTRCAL
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Executive Summary

Under a contract between a local municipality and Fabco Industries, Inc, Bohemia, NY,
from October 2006 to December 2007 a series of field tests were conducted on the Fabco
StormBasin and StormPod catch basin inserts to evaluate their effectiveness in reducing
phosphorus and nitrogen compounds in stormwater runoff. The testing took place at 3
different sites and involved 5 different filter cartridge configurations.

The testing protocol called for testing under redlistic field conditions; al test units were
instaled into existing roadside storm drains, only minimal maintenance was performed
during a test sequence and the same filtering cartridge was used from start to finish better
simulating expected results. All samples of treated and untreated stormwater were
collected during the first 15 minutes — “first flush” of arain event. Many published studies
(example: First Flush Phenomenon, CalTrans, Aug 2005) have concluded that first flush
runoff water contains the highest expected concentrations of pollutants during a storm
event.

The data presented in the report confirms that the Fabco StormBasin and StormPod units
were highly effective in reducing both phosphorus and nitrogen compounds. Specifically:

e Tota phosphates were reduced an average 66% - exceeding the 40% required by
many states including: New Y ork, Maryland, Virginiaand New Jersey.

e Tota nitrogen compounds were reduced an average 44%

Additionally, although not required by the study, the report contains information on the
type and quantity of solid debris; sediments, trash, leaves, sticks and other material that
were collected in the units between tests. Using a separate laboratory analysis on this type



of debris, the report concludes significant concentrations of nutrients maybe stored in this
captured material that is not included in the reported reductions.

FABCO INDUSTRIES, INC
STORMWATER NUTRIENTS P& N
TEST PROGRAM

Introduction:

At the request of a local municipality, a stormwater monitoring program was initiated by
Fabco Industries, Bohemia NY, to investigate the efficacy of using the Fabco StormBasin
to reduce the levels of nitrogen and phosphate nutrients in stormwater runoff. These
chemical species, which typically result from agricultural/landscaping activities, can give
rise to eutrophication and subsequent growth of aquatic plant life in receiving waters.
This growth tends to deplete vital dissolved oxygen reserves and can result in fish kills.

Although both nutrient types are important to plant growth many state stormwater
programs require stormwater Best Management Practices (BMPs) to reduce only
phosphate levels by a specific amount. For example New York State requires a 40%
reduction of Total Phosphates. Specific reductions also come into play within the EPA’s
TMDL program (Total Maximum Daily Load).

Background:

The Fabco Industries StormBasin is a water treatment system that installs below the iron
grate of an existing roadside or parking lot stormwater sewer drain. The StormBasin can
be installed into most existing storm water drains without construction or other
modifications. In this position the StormBasin intercepts and treats pollutants suspended
and/or contained in surface water runoff including: sediments, trash and debris, oils,
grease and other toxic hydrocarbon-based chemicals as well as potentially harmful
bacteria.

The Technology:

The Fabco StormBasin system consists
of a large, injection-molded basin for the
collection of raw water, sediments and
debris and one or more filtering
cartridges located at the bottom of the .-
tub, which treat and discharge the clean o ' Q
water into the storm water system. T_

(Appendix A: StormBasin brochure) i ot

{ Molded plastic basin with 0.210"

wall thickness for unparalleled

slullmh and durability
e Seamilas Suratio and
i rangng

Largest trash & debris capacity in its class

The Somiesin it can hokd up 1 10008 o 7 cutl et of
b Pighat eapaciny product in s dass

The StormBasin cartridges are selected
based on actual pollutant loads expected
and are user replaceable.

et e,
o 20F 4 120F

Currently there are five standard

cartridge configurations to choose from: General purpose, Heavy-hydrocarbons (oils &
grease), Bacteria, Metals, and Nutrients. Each cartridge type applies one or more
filtering technologies in varying degrees to treat specific pollutants. (Appendix B: Filter
cartridge brochure)

At the start of the project, Fabco’s original nutrient cartridge, although effective on both
nitrogen and phosphorous compounds, would not consistently meet the 40%
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phosphorous reduction required by many states, including New York. To improve
performance on these nutrient compounds Fabco evaluated the use of ten different
commercially available filter media in various combinations. Using a series of preliminary,
bench scale experiments five were selected for testing within this program.

The media used in this study are identified as:

CHZ — A granular, highly active zeolite mineral which has proven abilities as an ion
exchange media.

IC — A fine granular, iron based material specifically produced for efficient removal of
phosphates, arsenic and silicates from fresh and salt water. Developed in Germany for
treating main water supplies

NP — A filter material that has found wide acceptance in large scale commercial
aquariums over the past 20 years. NP is effective on ammonia, heavy metals,
phosphates and toxic organics.

FP — Fabco’s proprietary FabPhos product that combines the effectiveness and many of
the properties of the “IC” and “NP” products.

FPAM — Fabco’s antimicrobial treatment applied to FabPhos filter media. The
antimicrobial surface reduces bacterial build up and slimes.

Using these materials Fabco assembled and tested 4 types of cartridges, which were
designated

1. ICCHZ = Combination of layers of IC and CHZ

2. NP = Nutrient Pad material used as sole media type

3. FPCHZ = Combination of layers of FabPhos and CHZ

4. FPAM = Single layer of unique FabPhos material with an additional antimicrobial
treatment.

Fabco filtering cartridge. Volume above red

Fabco StormBasin sectional view. T ) ’ oo
ring is considered a “Pre-Filter




Locations:

The sites selected for StormBasin installation were chosen from a list of approximately 15
locations provided by the municipality.

Under the terms of the contract Fabco Industries provided and installed 10 StormBasin
units during the spring of 2005 in preparation for the testing. Fabco selected 3 sites for
nutrients testing:

Site descriptions:

Sitel community Beach: Base line Nutrient values

The test drain was located in the Northeast corner of the beach parking field and serviced
approximately 5900 square feet of black top paving. The parking field was slightly sloped
towards the drain causing considerable accumulations of sediments, trash and debris to
flow towards the drain. Most importantly for the bacteria study, the parking lot attracts
numerous seagulls that leave behind unmistakable evidence of their visits.

Each sewer drain selected at this site had a 24"x48" grate and featured a rear open box
inset into the concrete curb. Depth of the vault below the grate was approximately 40”.

Fabco Industries installed a 22"x 44" StormBasins (p/n 9731- 1E) which was configured
for the rear open curb box. This configuration features a formed rubber flap that extends
from the back edge of the tub into the rear open box. This flap enhances the unit's ability
to capture the very low flows that are generated during the first flush period of a storm.
The StormBasin selected featured two (2) Bacteria filtering cartridges p/n 9718-2 (Yellow

ring).

As the waterway adjacent to the beach is federally classified as an impacted waterway
(303d) due to pathogens/bacteria pollution this was considered an ideal site for Fabco’s
bacteria study. The final bacteria report provided by Fabco Industries was completed in
December 2006 and is available on the Fabco Industries website (www.fabco-
industries.com).

During the bacteria testing phase Fabco engineers had two sets of water samples
analyzed for nutrients. It is important to remember that the cartridges used at the beach
were optimized for bacteria treatment and as such had no nutrient treatment media in the
filter cartridge. The purpose of this sampling was to identify and measure the baseline
nutrient values at that site. With virtually no surrounding lawns or landscaped yards in
the vicinity, low nutrient levels were expected

Site 2 community beach:

The drains at this site were located at the bottom of a steeply sloped driveway entering a
popular beach front park. The driveway is narrow, heavily shaded, and does not attract
any seagulls. Runoff entering the drains flows very quickly and contains considerable
sediment loads. The drains empty directly into the harbor located approximately 400 feet
away.

The two (2) storm drains selected had the same configuration and size as the drains at
Site 1. However the two grates were situated next to each other and shared a common
underground vault.



Fabco Industries installed two (2) 22"x 44" StormBasins (p/n 9731-1E) which were
configured similarly to the units at Site 1 except for the cartridges.

As this site was similar to many other sites located along the north shore of Long Island
New York it was considered a good site for nutrient testing.

Site 3: Residential neighborhood adjacent to waterway

A relatively short dead-end road was selected for the test as it had four well-landscaped
properties running parallel to the road surface and the installed storm drains empty into a
nearby pond located at the end of the road. Based on direct observations, it is suspected
that the vegetation on these properties receives a considerable amount of fertilizer.
Inasmuch as the storm drains on this road are routed to an estuarial body of water that
ultimately drains to Long Island Sound, the impacts associated with the discharge of
nutrients in stormwater are potentially significant.

The drain selected for testing was a 24" round grated inlet very similar to the ones you
would see in commercial parking lots. This drain had sufficient depth for the unit and the
testing apparatus.

Fabco installed a Round StormPod unit, p/n 9734-1A, which would accept a single
Nutrients cartridge.



Methods

The sampling protocol called for the simultaneous collection of both an untreated and
treated sample during a rain event. The samples collected were then transported to an
independent laboratory* for analysis of the following analytes:

3 nitrogen compounds

e Total Kjeldahl or organic nitrogen: animal or human waste, decaying organic
matter

e Nitrates (NO3): inorganic nitrogen from two (2) sources breakdown of nitrites
(NO,) by nitrifying bacteria and chemical fertilizers

e Total Nitrogen: representing the sum of inorganic and organic nitrogen
Two types of phosphates

e Total phosphates: Combined organic and inorganic phosphates

e Ortho-phosphates: inorganic, soluble phosphates
Explanation of phosphate analytes:

Phosphorous is usually present in water in the form of phosphates. Phosphates can be
organic or inorganic. Organic phosphate is phosphate that is bound to plant tissue, waste
solids or other organic material. Inorganic phosphate is not bound to organic material. It
can exist as free ions available for immediate plant uptake or attached to sediments.
However, plants can only use inorganic free ions also called Ortho-phosphates directly.
Organic phosphates must be decomposed into inorganic phosphate before plants can
use it for growth.

The monitoring would take place over an indefinite time period with little or no
maintenance being performed on the unit during the monitoring period. All samples
represent a first flush capture.

Automatic sampling at sites 1 & 2

Water samples at sites 1 and 2 were collected automatically using a battery powered,
Global Water, Model SS201 Storm water sampler (Appendix C).

The Global unit features a large, watertight plastic
case and dual individually controlled peristaltic
sampling pumps with 2 sample bottles. For this
test, the standard 1-gallon sampling bottles were
replaced with smaller 1 liter bottles.

To collect the effluent samples special collection
“pails” or “buckets” were designed to attach and
seal directly to the bottom of the standard Fabco
Cartridge body.

! Ecotest Laboratories, Inc, 377 Sheffield Ave, N. Babylon, NY 11703, Tel: 631/422-5777



In the pictures on the right, the standard cartridge
body is dark blue. The collection pail area is a
light green color and is sealed to the cartridge
body with a sealing adhesive.

Collection pail features:

Each collection pail was constructed with the
following features:

1) A vertical over-flow pipe — To maintain
approximately 2 liters of water in the palil
while allowing excess water to escape.

2) A quick connect coupling — Connects pail to the supply line of the peristaltic pump
and sample bottle.

3) A sensor switch - Activates pumps when the minimum level of water has
accumulated in the pail.

Two collection pails were fabricated. The first was
attached to the standard Fabco filtering cartridge
under test. The second was attached to an empty
cartridge body. These two filters were then
installed into the bottom of the StormBasin unit
with the supply lines routed to the Global
Sampler.

Sample collection:

During a storm event surface water enters the "
StormBasin, flows into and through the cartridges and collects in the pails. When
approximately two liters of water has collected, the sensor switch activates the pumps
and two First Flush water samples are collected. The cartridge with the media left in
place would supply a sample of treated water. The empty cartridge would collect a
sample of untreated raw water.

Semi-Automatic Testing /Sampling at Site 3

The sampling program was set-up to simultaneously collect
both the untreated and treated streams of stormwater
flowing through the unit. The equipment used was the
NALGENE (I-CHEM) Storm Water Sampler (Appendix D).
The use of this device permits the remote collection of a
sample from the first flush of a qualifying event.

The Nalgene sampler assembly consists of a round black
mounting tube and a translucent one liter, plastic sampling
bottle that is inserted down into the mounting tube.

Two samplers were used per unit; one was attached to the
plastic collection tub and a second was attached to the
bottom of the cartridge.

Prior to attaching the mounting tubes, a small hole (3”dia) was drilled in the bottom of the
StormPod tub to allow water to pass out and into the sample bottle. This sampler would
collect raw untreated water entering the StormPod

To prepare the cartridge a piece of round plastic material with a four inch diameter hole in
the center was glued to the bottom of the filter cartridge. This flat plastic washer-like
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device insured that water leaving the cartridge would be directed out of a central hole into
the mounting tube and to the sample bottles.

The black Nalgene tubes were mounted vertically (extending downwards) from the
bottom of the StormPod basin and filter cartridge using clevis pins so that they could be
removed when required.

After completing these preparatory steps the white sample bottles were then inserted
into the mounting tubes and the assembly was fixed, using the clevis pins, to the
StormPod basin and cartridge body. In this configuration the bottle under the Basin
would collect the sample of untreated water whereas the bottle under the cartridge
would catch a sample of treated water.

Sediment Analysis:

As part of the contract, Fabco provided maintenance between testing cycles on the
StormBasins to remove collected sediments and debris.



Numerous studies including the National Urban Runoff Program (NURP), which was
used as the basis for the NPDES amendments to the Clean Water Act, sight the variety
of pollutants, including nutrients that are attached to sediments in runoff.

As part of this study Fabco will include data from one of the maintenance visits.

Additionally, although we did not request a lab analysis of this particular collected waste,
we will provide an analysis of a similar waste collected at a Fabco StormBasin site

located along the water in Bayville, NY (Appendix E)



Field testing

Testing/sample collections took place during 5 time periods spanning 2006 and 2007.

Table 1: Stormwater sampling

Test | Site Cartridge | Start Date | End Date | # Samples
1 | Site1(2006) Bacteria 10/2/06 10/17/06 2
2 | Site3—Test 1(2006) ICCHZz 9/18/06 10/20/06 3
3 | Site3—Test 2 (2006) NP 11/16/06 12/19/06 2
4 | Site 2 (2007) FPCHZ 7/06/07 8/02/07 3
5 | Site3(2007) FP-AM 11/01/07 11/27/07 3

This section provides a brief discussion of the testing that took place during each of the
5 tests. For a quick overview, see individual appendices for each location/Test.

1. Site 1:

Testing was performed at this site in October of 2006. As expected the bacteria cartridges
installed in the unit during the test were ineffective on these chemicals. Again the purpose
of the test was to obtain a baseline for the runoff concentrations at the site.

Analysis of the raw samples verified that the runoff contained both Phosphorous and
Nitrogen compounds in excess of the National median concentrations. The site recorded
the highest levels of organic nitrogen (Kjeldahl) in the test. This is probably attributable to
the large number of mostly seagulls that inhabit the site. (See appendix F for data)

2. Site 3 (2006): Test 1

Testing was performed during October of 2006. Analysis of the raw samples verified that
the runoff contained both Phosphorous and Nitrogen compounds in excess of the National
median concentrations.

The cartridge being used for test 1 was a combination of a commercially available Iron rich
compound (IC) normally used for Phosphorous control and a zeolite compound (CHZ),
which had shown an affinity for nitrogen compounds during in-house testing. Both filtering
compounds were granular particles. (Cartridge designated ICCHZ)

Analysis of the results shows good performance on both phosphorus compounds with
Total phosphorous being reduced an average 63% and Ortho phosphates being reduced
by 69%.

Performance on nitrogen compounds was lower than expected due to poor results
obtained in sample set #2.

Sample set 2 Untreated Treated % Change
Tot. Kjeldahl N. mg/L 11.00 19.0 -72.73
Nitrate as N mg/L 0.49 0.49 0.00
Nitrogen, total as N mg/L 11.00 19.0 -72.73

Based on an analysis of the filtering cartridge, the poor results were probably related to
the CHZ compound.
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If we disregard this data point, nitrogen compounds were reduced by the ICCHZ cartridge
as follows:

Tot. Kjeldahl reduced an average 36.63%
Nitrate reduced an average 29.2%
Nitrogen reduced an average 38%

Review of test 2:

The IC compound applied in the cartridge consistently reduced phosphorus compounds
by greater than 40%. This supports traditional claims regarding the use of Fe compounds
in waste water applications and large aquariums.

Results on the nitrogen compounds although encouraging were erratic. Additional testing
on the CHZ filter compound is required to confirm effectiveness. (Appendix G for data)

3. Site 3 (2006): Test 2

The second set of tests performed at Site 3 was completed in November-December of
2006. For this test a commercially available filter pad called a Nutrient Pad (NP) was
tested in the Fabco filter. The NP pad is a woven, mat-type product made up of bonded
thin filaments that have been treated with a proprietary technology. (Cartridge designated
NP)

This filter media performed very well in the first sampling for all compounds

First sampling (%33% Value % reduction
Tot. Kjeldahl N. mg/L 3.00 25.00%
Nitrate as N mg/L 0.49 59.17%
Nitrogen, total as N mg/L 3.00 42.31%
Ortho Phosphate as P mg/L 0.02 96.36%
Tot. Phosphate as P mg/L 0.15 72.73%

However, there was a decrease in performance during the second sampling set

Second sampling (%33% Value % reduction
Tot. Kjeldahl N. mg/L 9.20 8.00%
Nitrate as N mg/L 2.00 4.76%
Nitrogen, total as N mg/L 11.00 8.33%
Ortho Phosphate as P mg/L 0.35 18.60%
Tot. Phosphate as P mg/L 0.45 50.00%

Review of test 3:

Testing with the Nutrient pad verified that a product of this type has the potential to treat
both phosphates and nitrogen compounds. It would be ideal if it could be improved or
enhanced to offer more treatment ability/capacity. For the two tests reductions were: Tot
Phosphate 61%; Ortho Phosphates 57%; Tot Kjeldahl 16%; Nitrate 31%; Nitrogen 25%.
(Appendix G for data)

4, Site 2 (2007):

Testing on nutrients commenced in July of 2007. The cartridge under test contained the
new Fabco enhanced Nutrient Pad, FabPhos (FP) that had been under development.
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.since 2006. A secondary layer of the CHZ zeolite filter media was also added to the
cartridge to aid in Nitrogen compound treatment. (Cartridge designated FPCHZ)

Testing verified good reductions on phosphorous with Total phosphorous (TP) being
reduced an average 62% and Ortho-phosphates reduced 40%. Performance on
Orthophosphate was a little less than the previous tests using the IC compound but over
all effectiveness was good.

The reductions for nitrogen compounds although better than the first test with the CHZ
granular media again were less than expected.

One aspect that affected the nitrogen results was the very rural, heavily wooded nature of
the site. Unlike Site 3, Site 2 has virtually no landscaped lawns or properties on its
perimeter. As a result, soluble nitrates, commonly found in commercial fertilizers were
undetectable in 3 out of 4 samples resulting in zero percent reductions being included in
the average.

Reductions on Total Kjeldahl and Total nitrogen were an unexceptional 16.7% and 2.5%
respectively. Data for Nitrates was inconclusive.

Review of Test 4:

The 3" set of samples with an iron enriched filter media demonstrated that this media is
capable of effectively reducing Phosphate levels by greater than 40%. The FabPhos has
more capacity than the NP and performed as well as the IC media. Therefore, additional
testing by Fabco would be focused on the optimization of the FabPhos media.

For Nitrogen compounds, testing of the CHZ zeolite media had demonstrated that
effectiveness could vary greatly from sample set to sample set. One theory from a micro-
biologist suggested that natural bacteria captured in the granular media bed would
continue to thrive inside the cartridge, using entrapped organic material for food. This
continued growth between rain events would result in an increase of nitrate and Total
nitrogen levels stored within the media. As a result first flush samples of the treated
effluent could have nitrogen concentrations significantly higher than the raw untreated
samples.

To test this theory additional field trials outside the scope of this report, using a cartridge
of mainly CHZ zeolite, were completed. In these tests, a new cartridge performed well but
subsequent testing over a twenty day period, showed as predicted, substantial increases
in both Nitrates and Total Nitrogen. The collected data supports the theory that using
granular zeolite media may actually promote the growth of bacteria. As a result CHZ was
removed from further testing. (Appendix H for data)

5. Site 2 (2007):

Final testing at this site took place in November 2007. In this test we returned to the
concept of a single media technology to isolate effectiveness. Based on the previous
results the cartridge consisted of the standard antimicrobial treated pre-filter and
FabPhos filter media only.

Previous data collected in the first four tests, confirmed the ability of the iron rich
FabPhos material to reduce Total Phosphates and Ortho Phosphates by greater than
40%. Its ability on nitrogen compounds was so far untested.

Earlier in these trials the original Nutrient pad had shown some ability to reduce both
nitrogen and phosphate concentrations. As a related product with many of the same
properties as the NP media, this testing implied the FabPhos material by itself may be
effective on Nitrogen compounds.
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To reduce the possibility of bacterial action within the cartridge, the FabPhos material
was also treated with our proprietary antimicrobial solution.

Review of test 5:
Table 2: Tests results at Site 3 - 2007

Site 3 IN ouT % Change
Tot. Kjeldahl N. mg/L 3.80 2.40 36.84%
Nitrate as N mg/L 1.40 0.49 65.00%
Nitrogen, total as N mg/L 5.20 2.90 44.23%
Ortho Phosphate as P mg/L 0.58 0.17 70.69%
Tot. Phosphate as P mg/L 0.57 0.34 40.35%
Site 3 IN ouT % Change
Tot. Kjeldahl N. mg/L 0.80 0.60 25.00%
Nitrate as N mg/L 0.49 0.49 0.00%
Nitrogen, total as N mg/L 0.80 0.60 25.00%
Ortho Phosphate as P mg/L 0.49 0.09 81.63%
Tot. Phosphate as P mg/L 0.33 0.09 72.73%
Site 3 IN ouT % Change
Tot. Kjeldahl N. mg/L 3.00 1.00 66.67%
Nitrate as N mg/L 1.00 0.50 50.00%
Nitrogen, total as N mg/L 4.00 1.50 62.50%
Ortho Phosphate as P mg/L 1.90 0.26 86.32%
Tot. Phosphate as P mg/L 2.10 0.30 85.71%
In average the data shows excellent reductions for each of the 4 chemicals
Tot. Kjeldahl N. Reduced 42.84%
Nitrate as N Reduced 38.33%
Nitrogen, total as N Reduced 43.91%
Ortho Phosphate as P Reduced 79.55%
Tot. Phosphate as P Reduced 66.26%

These tests demonstrate that the FabPhos material far exceeded the 40% TP reduction
required by New York State. And, more importantly the soluble phosphate, which is
directly available for plant growth, is reduced by nearly 80%.

Nitrogen levels of all types were also reduced an average of nearly 40%. This data
confirms the initial test data obtained in 2006 at Site 3, where the nutrient pad by itself,
was very effective on Nitrogen compounds.

Starting with the technology of the Nutrients pad, the iron infused FabPhos offers better
performance on phosphates while still treating nitrogen compounds effectively.

The antimicrobial treatment will continue to maintain effectiveness of the filter media by
reducing the growth of bacteria and slimes within the cartridge, improving the longevity
and service cycle. (Appendix I) (Appendix J summary of all results)
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Conclusion

Under the terms of the contract a total of ten (10) StormBasin or StormPod units were
installed at designated locations within the town. Fabco Industries was contracted to
install, maintain/service and provide testing at three sites. Testing was broken up into two
phases: 1) Effectiveness on pathogens/bacteria and 2) treatment of nutrients:
phosphorous and nitrogen.

In the first half of the testing program “Beach/Harbor stormwater test program” StormBasin
effectiveness was measured using 3 common bacteria indicator organism: E.coli, Fecal
Coliform and Enterococcus. This study completed in 2006 is available on the Fabco
website www.fabco-industries.com. This report focuses on Test Phase 2: Nutrient
treatment and reductions.

Testing for effectiveness on nutrients:

3 sites in the Town were designated for evaluation:

Site 1: a popular and busy town beach

Site 2: another popular beach with different terrain and environmental conditions
than Site 1

Site 3: a small, affluent community with highly landscaped and maintained yards
located near a sensitive waterway.

Testing process: 5 independent tests were run at the 3 sites; each test lasted about one
(1) month in duration

Site 1 — Base line nutrient levels only
Site 2 — filtering effectiveness using 1 filter configuration
Site 3: 3 tests — evaluating filtering effectiveness with 3 types of filter media

A total of 13 sets of influent and effluent samples were collected and analyzed by:

Ecotest Laboratories, Inc.
377 Sheffield Ave
North Babylon, NY 11703
Tel: 631/422-5777

Baseline concentrations at each site:

Analysis of untreated raw samples from all three sites confirmed that nutrient values in
nearly every case, exceeded the National Median Concentrations as indicated in Chapter
2, pg 2-3 in the New York State Stormwater design manual.

Table 3: Nutrient concentrations at test sites (Appendix K baseline values)

i 0 0 0
™9 | wigian | %1 | mecien | 53 | metion | %2 | mtton
Tot. Kjeldahl N. 1.47 740 | 403% 573 290% 4.60 212.93%
Nitrate as N 0.53 1.15 117% 1.06 100% 0.50 -5.66%
Nitrogen, total as N 2.00 8.55 328% 6.67 233% 4.60 130.00%
Ortho Phosphate as P 0.10 0.03 -75% 0.94 836% 0.50 400.00%
Tot. Phosphate as P 0.26 0.16 -40% 1.22 369% 0.78 200.00%

(Appendix L National Median Concentrations, NYS Stormwater Manual)
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StormBasin and StormPod effectiveness

Based on the raw nutrient analysis, the majority of the sampling was performed at Site 3.
This site provided the second highest nitrogen levels and the highest measured
phosphorous concentrations in the study.

All samples were first flush samples which typically contain the highest levels of
contamination during a single storm event.

3 tests were run at the Site 3 location. A total of 3 cartridge types were evaluated.

The final cartridge featured Fabco’s new proprietary filtering media FabPhos-AM. In
November 2007, the StormPod unit installed on the site reduced Total nitrogen
compounds by over 40% and Total Phosphorous compounds by over 66%

Table 4 Final results:

Average of 3 events Units | Unfiltered | Filtered % Reduction Nat’l Median
Tot. Kjeldahl N. mg/l 2.53 1.33 42.84% 1.47
Nitrate as N 0.96 0.49 38.33% 0.53
Nitrogen, total as N 3.33 1.67 43.91% 2.00
Ortho Phosphate as P 0.99 0.17 79.55% 0.10
Tot. Phosphate as P 1.00 0.24 66.26% 0.26

The results show that the Fabco Industries StormBasin and FabPhos-AM reduced
nutrients in stormwater flowing from fertilized, landscaped properties down below the
median national average. The 66% reduction in Total Phosphorous comfortably
exceeds typical State requirements of 40%.

It is important to realize that these reductions do not include the nutrients attached to
sediments and bound to organic matter that are captured and stored in the
StormBasin/StormPod collection tub. Maintenance records show over 750 pound of trash,
debris and sediments being removed from the site 1 unit annually. With Site 2 contributing
over 1100Ilbs. 100 similar installed units would collect between 37.5 and 55 tons of
sediments annually.

Nutrient contributions from Sediments and Organic matter:

A coarse analysis of the debris captured at Site 3 showed approximately 150 pounds of
trash and debris along with 950 pounds of sediments.

The trash component contained mostly leaves, twigs and grass. In his Nov 2007 article
(Stormwater, Nov/Dec 2007, Vol. 8, No. 8, Stormwater pollution: Getting at the Source)
L.A Baker estimates a single Maple leaf would contribute 0.3 kilograms of phosphorous
per year and that a tree lined road could have greater input than lawns. Capturing and
retaining this organic material relatively dry in the StormBasin will significantly reduce the
availability of these stored nutrients to the environment. To further aid effectiveness,
maintenance activities should be coordinated to clean out the units in the fall months.

Due to the quantity of sediment collected Fabco investigated the size distribution and
chemical composition of the load both of which are reported.
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Sediment reductions are mandated by most states including New York and for good
reason. Many studies have identified nearly every type of pollutant attached to the
particles including nutrients.

In our study, Fabco Industries evaluated typical sediments collected in StormBasins
located in two Long Island communities

Table 5: Analysis of sediments collected in Fabco StormBasins

Time period 3-4 mo Location 1 Location 2
Sediments 120.65 Kg 70.3 Kg

Tot. Kjeldahl 590 mg/Kg 780 mg/Kg
Nitrate 8.2 mg/Kg < 1.0 mg/Kg
Nitrogen 600 mg/Kg 780 mg/Kg
Tot Phosphate 200 mg/Kg 180 mg/Kg

Using the total weights and concentrations indicated in the chart above, the total amounts
of nitrogen and phosphorous retained in the captured sediment is shown below.

Location Total Nitrogen/Total Phoshorous Yearly (3 cleanout)
1 2.55 /0.850z 7.65/ 2.550z
2 1.93 /0.450z 5.79/1.350z

Using the average of these two sites (6.72 TN / 1.95 TP) if we had 100 units the amount
of nutrients stored in the captured sediments (yearly) would be equal to 42 pounds of
nitrogen and 12 pounds of phosphorous. The State Environmental Resource center
(www.serconline.org) suggests that one pound of phosphorous can result in the growth of
350-700 pounds of green algae. 12 pounds would grow 2 ¥z to 4 ¥ tons of algae.

Again, the nutrient reductions reported earlier reflect reductions in the water samples only
and do not include these substantial amounts collected in the debris and in this sediment
load.

Recommendations:

As part of a series of simple Best Management Practices the StormBasin can assist the
stormwater manager in complying with State and Federal water quality goals in terms of
nutrient reductions.

1) StormBasins can be installed quickly at impacted sites using existing drains
without additional construction costs. (As an added benefit, pre-installation site
surveys can be used to inspect for illicit dumping activities which is also a
suggested Stormwater BMP).

2) The StormBasin can help meet State Stormwater and Federal TMDL regulations
by reducing nutrients using three methods:

a. Capturing sediments which can contain many pollutants including
nutrients.

b. Treating the important soluble nutrient compounds including the Ortho-
phosphates, which are immediately available to plant growth and have
potentially the biggest impact on waterways.
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c. Retaining organic debris, keeping it dry and available for easy cleanout
before decomposition, and subsequent release of stored nutrients

3) The StormBasin will improve existing street sweeping and spill prevention
programs by treating the soluble pollutants and capturing sediments and debris
that collect or are deposited between scheduled sweeping.

The sweeping program would also keep the StormBasin cleaner, maintaining
effectiveness and reducing the maintenance frequency. And in terms of servicing,
many new sweepers are equipped with catch basin cleaning attachments that can
quickly service the units. This eliminates additional staffing and equipment.

Used as a total solution, spill prevention, sweeping and StormBasin inserts, would
keep the paved areas cleaner, minimize the pollutants loads available to first flush
action, and reduce the pollutants entering waterways either through the drains or
directly from sheet flow off surrounding surfaces.
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