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1. Introduction 
A stormwater management assessment has been conducted for the proposed project to protect the waters 
of the State of New York from the adverse impacts of stormwater runoff. This report presents an analysis 
of the project in accordance with the New York State Department of Environmental Conservation SPDES 
General Permit for Stormwater Discharges from Construction Activity Permit No. GP-0-20-001 and the 
New York State Stormwater Management Design Manual. As required, the Stormwater Pollution 
Prevention Plan (SWPPP) is designed, where appropriate, to incorporate green infrastructure techniques 
that preserve natural resources and utilize the existing hydrology of the site, provide runoff reduction 
practices, water quality treatment practices, apply volume and peak control practices for channel 
protection, overbank flood control, and extreme flood control.  
 
In accordance with Appendix B, Table 2 of the SPDES General Permit for Construction Activity, GP-0-
20-001, new development and redevelopment projects that involve a soil disturbance of one or more acres 
require the preparation of a full SWPPP that includes post-construction stormwater management 
practices. In total, approximately 9.6 acres of soil disturbance is expected during the construction of this 
project. Therefore, this project requires the development of a full SWPPP, including erosion and sediment 
controls, green infrastructure site planning techniques, runoff reduction volume practices, and post-
construction stormwater management practices.  
 
The general contractor and subcontractors performing any activity that involves soil disturbance will be 
required to comply with the terms and conditions of the SWPPP for the project identified as a condition 
of authorization to discharge stormwater. The contractors and subcontractors shall identify at least one 
person from their company that will be responsible for implementation of the SWPPP. This person shall 
be known as the trained contractor. The trained contractor(s) shall serve as the representative(s) of the 
applicant for the duration of construction and shall be responsible for the proper implementation of the 
SWPPP.  The trained contractor(s) shall also be qualified to conduct inspections of stormwater 
management practices.  The owner or operator shall ensure that at least one trained contractor is on site on 
a daily basis when soil disturbance activities are being performed. The Contractor shall provide signed 
certifications (Attachment 3) for itself and all applicable subcontractors at the preconstruction meeting. 
These signed certifications shall be included as part of the SWPPP. The SWPPP must be maintained on-
site and be accessible during normal business hours. 
 
As required by the conditions described in the SPDES general permit, the SWPPP shall be kept current 
and updated as often as necessary to protect the environment and reflect what is presently occurring at the 
site. At a minimum, the SWPPP shall be amended: 

 Whenever the current provisions prove to be ineffective in minimizing pollutants in stormwater 
discharges from the site, 

 Whenever there is a change in design, construction, or operation at the site that has or could have 
an effect on the discharge of pollutants, and 

 To address issues or deficiencies identified during an inspection by the qualified inspector, the 
New York State Department of Environmental Conservation (NYSDEC), or other regulatory 
authority (i.e., MS4). 

The owner or operator shall notify the MS4 in writing of any planned amendments or modifications to the 
post-construction stormwater management practice component of the SWPPP. Unless otherwise notified 
by the MS4, the owner or operator shall have the SWPPP amendments or modifications reviewed and 
accepted by the MS4 prior to commencing construction of the post-construction stormwater management 
practice. 
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A copy of this SWPPP must be maintained at the site at all times and must be made available to 
regulatory officials at their request in order to comply with the General Permit. 
 
The owner or operator shall retain a copy of the NOI, NOI Acknowledgement Letter, SWPPP, MS4 
SWPPP Acceptance Form and any inspection reports that were prepared in conjunction with this permit 
for a period of at least five (5) years from the date that the Department receives a complete Notice of 
Termination (NOT) submitted in accordance with Part V of the General Permit 

1.1 Scope of the Project 

The project will involve the construction of a waste transfer and recycling facility, administrative building 
and associated utilities, access drive, parking areas, and stormwater appurtenances.  

1.2 Location of the Project 

The project site is located in the Town of Wayawanda, NY just north of NY State I-84.  A General 
Location Map is included as Figure 1.  
 
This project discharges to tributaries of Monhagen Brook which is listed as a 303(d) waterbody in 
Appendix E-303(d) Segments Impaired by Construction Related Pollutant(s) of GP-0-20-001. The 
primary pollutant of concern for Monhagen Brook is phosphorus.  Measures taken to reduce the discharge 
of phosphorus to these waterbodies are described in Section 7 of this document. 
 
For construction sites that directly discharge to one of the 303(d) segments listed in Appendix E, a 
qualified inspector shall conduct at least two (2) site inspections every seven (7) calendar days. The two 
(2) inspections shall be separated by a minimum of two (2) full calendar days (See Section 4). The 
application of soil stabilization measures must be initiated by the end of the next business day and 
completed within seven (7) days as noted in Section 4. 

1.3 Project Type and Size 

The project is classified as a new development project with some re-development areas that will disturb 
approximately 9.6 acres of an approximately 44.3-acre property and will result in an increase in 
impervious area (pavement, roofs, surface water) of approximately 5.49 acres. 

1.4 Project Description 

The proposed project includes the construction of a new 42,000 square foot building that will be divided 
into a waste transfer facility and a recycling area, and a 3,160 square foot administrative office building. 
Additional site development will include approximately 157,000 square feet of paved entrance, parking, 
and walkway areas. The proposed parking lot will be sized to provide adequate parking spaces for 
employees, customers, visitors, and truck/trailer staging and storage.   
 
To evaluate the environmental impacts from the potential full development of the site a Conceptual Full 
Build Out Plan including a Truck Maintenance Facility was prepared.  The full build out of the site is not 
expected to occur until at least five years after the Transfer and Recycling Facility is constructed.  Future 
site development shall occur under an updated SWPPP and NOI. 

1.5 Cultural Resources 

The New York State Office of Parks, Recreation and Historic Preservation (OPRHP) Cultural Resource 
Information System (CRIS) online mapping system was used to determine the potential impacts the 
project may have on archeologically sensitive and/or historic landmarks. The CRIS Map is included as 
Figure 5. 
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A summary of the CRIS survey is provided below: 

 The construction activity will occur in an archeologically sensitive area. 
 The construction activity will not occur on or adjacent to a property listed or determined to be 

eligible for listing on the National or State Register of Historic Places. 
 The construction activity will not include the construction of a new building in the vicinity of any 

building or object that is more than 50 years old that has been determined by OPRHP to be 
historically/archeologically significant. 

 
A Phase 1 archaeological survey was performed by Tracker Archaeology Services, Inc. as part of the 
SEQR process and no archaeological items of significance were found.  The Phase 1 Archaeological 
Survey Report was submitted to the CRIS database as part of the SEQR Process.  In a Letter dated June 
15th, 2021, the New York State Historic Preservation Office (SHPO) recommended that the project will 
not adversely affect historic or archaeological properties listed or eligible for listing on the National 
Register of Historic Places conditioned on a commitment by the applicant to implement the Human 
Remains Discovery Protocol should any evidence of human remains, or possible burial goods be 
encountered during construction.  The commitment to implement the Human Remains Discovery Protocol 
is included on the Site Plan (Drawing 2) as Note 5.  The Letter and the Human Remains Discovery 
Protocol is included in Attachment 8.  

1.6 Wetlands 

According to the NYSDEC Environmental Resource Map (Figure 3) no New York State jurisdictional 
wetlands or related 100-ft adjacent area (buffer) exist within the proposed development area. Federal 
jurisdiction wetlands are shown on Figure 4 within the proposed development area. A wetland delineation 
was performed by EnSol, and a request for the United States Army Corps of Engineers (USACE) 
Jurisdictional Determination was prepared by Capital Environmental Consultants, Inc. of Kingston, New 
York and submitted to the USACE on April 16, 2021.  A Jurisdictional Determination Letter dated 
January 5, 2022, was received from the USACE (Application Number NAN-2021-00721-WOR). The 
project has been designed to avoid impacting jurisdictional federal wetlands.  Jurisdictional wetlands and 
drainageways shall be delineated with orange construction fencing adjacent to planned areas of 
disturbance.   

1.7 Training 

New maintenance personnel and at least one specified individual from hired contractors will receive 
training on the goals and objectives of this SWPPP.  Training sessions will be conducted by a person that 
meets the definition of a Qualified Inspector as defined in Section 4.  Training will occur after 
maintenance personnel are hired but prior to them undertaking any maintenance responsibilities and shall 
cover the topics identified in the Maintenance Employee Training Program and sign-in sheet included in 
Attachment 3.  Training and education are intended to help ensure all employees are aware of proper 
maintenance procedures and the potential for stormwater pollution so that maintenance is performed 
without error and water quality impacts can be minimized and prevented to the greatest practicable extent.  
Maintenance procedures will be taken from the appropriate specification in the “New York Standards and 
Specifications for Erosion and Sediment Control.” 
 
A list of those who have attended the training is to be maintained with this SWPPP.  The form in 
Attachment 3 should be used to document the employees/contractors present for each SWPPP training 
and education meeting.  Completed training logs shall be kept for the record in Attachment 3. 
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2. Project Soils 
The NRCS Soil Map is included as Figure 2.  The figure shows the soil types within the proposed project 
area, and their hydrologic soil group (HSG) information. 

2.1 Soil Types 

The following soil types and hydrologic groups are present within the project area of disturbance: 
 

Table 1 – Soil Type 
 

Soil Symbol, 
Name, % Slope 

Range 

Hydrologic 
Group 
(HSG)1 

Texture Character 
% Within 

disturbed area 

MdB, Mardin 
gravelly silt loam, 

3 to 8 percent 
slopes 

D 
Gravelly 
silt loam 

Moderately 
well drained 

76.6% 

MdC, Mardin 
gravelly silt loam, 

8 to 15 percent 
slopes 

D 
Gravelly 
silt loam 

Moderately 
well drained 

2.5% 

RbA, Rhinebeck 
silt loam, 0 to 3 
percent slopes 

C/D 
Silty clay 

loam 
Somewhat 

poorly drained 
7.5% 

Wd, Wayland soils 
complex, non-

calcareous 
substratum, 0 to 3 

percent slopes 

B/D Silt loam Poorly drained 13.4% 

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

2.2 Discussion of Soil Characteristics 

There are four hydrologic soil groups within the area of disturbance (AOD). The primary soil series 
within the project area is the Mardin gravelly silt loam soil, which has a HSG rating D, which indicates 
poor infiltration potential.   
 

2.3 Subsurface Investigation 

Eight exploratory borings designated on the logs as B-1 through B-8 were completed on April 9, 
12, and 13, 2021 by SoilTesting Inc. of Oxford, Connecticut. The boreholes were located across 
the proposed project area, including one borehole located in each of the proposed wet ponds, the 
bioretention basin, the storm sewer alignment, the Transfer and Recycling Facility building, the 
area north of the Facility, the parking lot, and  the entrance road. The location of the boreholes 
are shown on the Site Plan and the Erosion and Sediment Control Plan drawings included in 
Attachment 1.  
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In general, the subsurface soils consist of a surficial approximately four-to-six-inch-thick layer of 
topsoil underlain by brown and grey fine, medium, and coarse sand with varying amounts of silt, 
fine and coarse gravel, cobbles, and trace amounts of clay. The brown and grey sand was 
predominately classified as SW/SM, and SP/SM per the USCS, which consists of well graded 
sand, fine to coarse sand/silty sand and poorly graded sand/silty sand.   The borehole logs are 
included in Attachment 7.  The subsurface conditions at the proposed post construction 
stormwater features are described in Section 8.  
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3. Construction Phasing 

3.1 Sequence of Construction Activities 

The Contractor’s work schedule and methods shall be consistent with the SWPPP or amended SWPPP.  
Once approved, the progress schedule shall become a part of the SWPPP. 
 
The following list is a suggested sequence of major construction activities for the project to meet the 
NYSDEC requirements: 
 

1.  Install orange construction fencing along wetland boundaries. 
2.  Install temporary perimeter sediment controls (compost filter sock). 
3.  Construct stabilized construction entrance for site. 
4.  Construct temporary sediment basins (future detention pond). 
5.  Construct drainage swales, culverts, and access roads. 
6.  Site grading to final proposed grades/pavement subgrades. 
7.  Construct/install building, utilities, and stormwater management controls (storm sewer, catch 

basins, rip-rap outlet protection, bioretention basin).  
8.  Pave all areas where required. 
9.  Install plantings, seed, and mulch. 
10. Convert temporary sediment basins to permanent detention ponds once site stabilization is 

complete. 
11. Remove temporary erosion and sediment controls when site reaches final stabilization.  
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4. Erosion and Sediment Control Measures 

4.1 Erosion and Control Plan 

An erosion control plan has been developed in accordance with the “New York Standards and 
Specifications for Erosion and Sediment Control.” The erosion control plan limits the amount of area 
exposed prior to stabilization, diverts drainage runoff from adjacent areas away from and around the 
construction site area, and employs various sediment control methods such as silt fence, sediment basin, 
and inlet/outlet protection.  The various erosion and sediment control methods shall be installed in the 
sequence noted in the previous section. 
Silt Fence or Equivalent:   
Silt Fence or equivalent such as Compost Filter Sock is proposed along the downslope perimeter of the 
area to be disturbed to contain and prevent sediment from reaching waters of the State of New York. 
 
Orange Construction Fencing: 
Orange construction fencing shall be placed around sensitive areas such as jurisdictional wetlands to deter 
disturbance from construction personnel and equipment.  These areas are shown on the Erosion and 
Sediment Control Plan in Attachment 1.  
 
Temporary Surface Stabilization: In areas where soil disturbance has temporarily ceased and will not 
be disturbed again within seven calendar days, the application of soil stabilization measures must be 
initiated by the end of the next business day and completed within seven days from the date the current 
soil disturbance activity ceased.  Areas will be stabilized in accordance with the New York State 
Standards and Specifications for Erosion and Sediment Control or as directed by the Engineer.   
 
Drainage Pipe Inlet/Outlet Stabilization: As part of the permanent erosion control measure, the inlet 
and outlet of the culvert pipes will be provided with either stone riprap apron or an apron consisting of 
erosion control product with vegetation to provide the required erosion control which blends in with the 
surrounding natural features and topography.  The location and type of stabilization to be provided is 
shown on project plans. 
 
Construction Entrance: A stabilized construction entrance shall be constructed to access the site from 
Dolsontown Road. This entrance/area shall conform to the New York State Standards and Specifications 
for Erosion and Sediment Control.    
 
Dust Control: The contractor will be required to minimize dust generation during the construction 
activities. Provisions such as watering, the use of cover materials, and the application of calcium chloride 
have proven effective in dust control and can be approved by the Engineer for use in the affected areas. 
 
Storm Drain Inlet Protection:  Temporary protection will be provided at all proposed catch basins to 
prevent clogging of the infiltration system prior to final stabilization of the site. 
 
Temporary Sediment Basin:  Temporary sediment basins will be constructed to receive runoff from the 
majority of the impacted area and allow for settling of sediment before discharging off site.  The 
Sediment Basins shall be converted to the Wet Detention Ponds after site stabilization. The Sediment 
Basins shall discharge through a Skimmer connected to the Wet Pond outlet structure low flow orifice as 
shown on the Storm Water Details drawing included in Attachment 1.        
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Rip-Rap Stone Check Dams: Stone check dams will be installed in temporary drainage swales to reduce 
velocity and minimize the migration of sediments within the swales. Check dams shall be installed in 
accordance with the New York State Standards and Specifications for Erosion and Sediment Control. 
 
Permanent Surface Stabilization: In areas where soil disturbance has permanently ceased, the 
application of soil stabilization methods must be initiated by the end of the next business day and 
completed within seven days from the date the current soil disturbance activity ceased. Areas will be 
stabilized in accordance with the New York State Standards and Specifications for Erosion and Sediment 
Control or as directed by the Engineer. See the seed mixture table below for locations, rates, and 
applicability. 
  

Table 2 – Site Seed Mixtures 
 

Seed Mixture Location Rate Seeding Season
• Creeping red fescue (Ensylva, Pennlawn, 
or Boreal) at 20 lbs/acre

• Chewings fescue (Common) at 20 lbs/acre

• Perennial ryegrass (Pennfine, Linn) at 20 
lbs/acre
• Red clover (Common) at 20 lbs/acre

OBL Wetland Mix w/ Aroostook Winter Rye 
Cover Crop

Wet Pond Shallow Water Area (Aquatic Bench) 0.5 lbs/1,000 sf w/ cover crop at 30 lbs/acre Early spring, fall

Retention Basin Wildlife Mix w/ Aroostook 
Winter Rye Cover Crop

Bioretention Basin 0.5 lbs/1,000 sf w/ cover crop at 30 lbs/acre Early spring, fall

Riparian Buffer Mix w/ Aroostook Winter Rye 
Cover Crop

Wet Pond Shore Line Fringe                                   
(Normal Pool to Maximum Pool)

20 /bs/acre w/ cover crop at 30 lbs/acre Early spring, fall

• Perennial ryegrass (Pennfine, Linn) at 30 
lbs/acre*

• Aroostook winter rye at 100 lbs/acre

• White clover at 8 lbs/acre

• Smooth bromegrass at 20 lbs/acre

• Creeping red fescue at 20 lbs/acre

* If temporary s eeding i s  underta ken in late fa l l , Aroostook winter rye may be used ins tead of perennia l  ryegra ss .

General Purpose Erosion Control  (Permanent)
Early spring, late 

summer/fall

Temporary Construction Seeding Mix Spring, summer, fall

Vegetated Waterway Mix
Early spring, late 

August

Non-Paved Areas excluding the Wet Ponds 
below the maximum pool, Bioretention Basin, 

and Drainage Swales

Non-paved areas excluding the Wet Ponds 
below the maximum pool, the Bioretention 

Basin, and drainage swales

Drainage swales

 
 
The Sediment and Erosion Control Plan is included in Attachment 1.  The seeding and planting plan and 
details are shown on the Landscaping Plan and Landscaping Details Drawings included in Attachment 1. 

4.2 SWPPP Implementation and Maintenance Responsibilities 

Implementation of all E&SC devices will be by the Contractor as indicated in the contract documents.  
 
The owner or operator shall have a qualified inspector conduct site inspections at least twice every seven 
(7) calendar days while soil disturbance activities are on-going. The two (2) inspections shall be separated 
by a minimum of two (2) full calendar days. Per Section 154.8 A. (2) of the Town of Wawayanda Town 
Code (Town Code) an inspection and associated report shall be completed within 24 hours of any storm 
event producing more than 0.5 inches of precipitation. 
 
The owner or operator shall not disturb greater than five (5) acres of soil at any one time without prior 
written authorization from the MS4 in accordance with Part II C. 3 of the General Permit. 
 
For construction sites where soil disturbance activities have been temporarily suspended (e.g., winter 
shutdown) and temporary stabilization measures have been applied to all disturbed areas, the qualified 
inspector shall conduct a site inspection at least once every thirty (30) calendar days. The owner or 
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operator shall notify the Department of Water (SPDES) Program contact at the Regional Office or, the 
traditional land use control MS4 (where applicable), in writing prior to reducing the frequency of 
inspections. 
The qualified inspector shall be a: 

 Licensed Professional Engineer, 
 Certified Professional in Erosion and Sediment Control (CPESC), 
 Registered Landscape Architect, or 
 Someone working under the direct supervision or, and at the same company as, the licensed 

Professional Engineer or Registered Landscape Architect, provided they have received four (4) 
hours of Department endorsed training in proper erosion and sediment control principles from a 
Soil and Water Conservation District, or other Department endorsed entity. 

 
The qualified inspector shall prepare an inspection report after each and every inspection (Attachment 3). 
Within one business day of the completion of an inspection, the qualified inspector shall notify the owner 
or operator and appropriate contractor or subcontractor of any corrective actions that need to be taken. 
The contractor or subcontractor shall begin implementing corrective actions within one business day of 
this notification and shall complete the corrective actions in a reasonable time frame. The inspection 
reports shall be signed by the qualified inspector and shall be maintained on site with the SWPPP.  
Reports shall also be sent to the Stormwater Management Officer designated by the Town of Wawayanda 
Town Board (Town Board).  
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5. Existing Watershed Information 
 
The approximately 44.3-acre property predominately consists of meadow areas with forested and shrub 
covered areas throughout the remainder of the site. Surface runoff on the parcel drains to two 
drainageways – Monhagen Brook, which flows west to east across the property and an unnamed tributary 
to Monhagen Brook, which flows north to south across the property.  The topography of the site is 
generally flat (0 to 3%) with steeper slopes (3 to 8%) in the northern portion of the site.  The site drains 
primarily by sheet flow to a wetland along the southern property boundary. The watershed area 
considered for this project is approximately 18.8 acres and is primarily open grass field with patches of 
trees along the southern border.  See the Pre-Development Watershed Map in Attachment 4 for additional 
information. 
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6. Green Infrastructure 

6.1 Reduction of Impervious Cover 

The paved area of the project has been limited to the minimum amount of space necessary to provide 
adequate employee, visitor, and truck parking, as well as adequate drive widths for tractor trailers to 
traverse the site. 

6.2 Runoff Reduction Techniques 

Through the application of a combination of green infrastructure techniques and standard stormwater 
management practices, 15% of the Initial Water Quality volume has been reduced.  The following Runoff 
Reduction volume (RRv) technique was utilized: 
 

Table 3 – Runoff Reduction Techniques 
 

Reduction of Contributing 
Volume Practices 

Description 

 
Bioretention Basin 

0.229-acre feet of runoff will be reduced by the basin (total 
one-year storm runoff volume from contributing drainage 
area). 
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7. Pollution Prevention Measures 

7.1 Waste Disposal 

If needed, all waste materials will be collected and stored in securely lidded metal dumpsters on site. The 
dumpster will comply with all local and state solid waste management regulations. All litter, trash, and 
non-contaminated construction debris will be deposited in the dumpsters to prevent them from becoming 
a pollutant source in the stormwater discharges.   

7.2 Sanitary Waste 

If needed, portable toilet units or field offices with toilet facilities will be used for sanitary purposes.  

7.3 Construction Chemicals and Materials 

All chemicals should be stored properly in a closed container, preferably indoors, and should not be 
allowed to come into contact with stormwater runoff. Any contaminated soils/materials which may result 
from construction activities will be contained and cleaned up in accordance with applicable state and 
federal regulations.   
 
Construction materials will be stored in the contractor staging/stockpile area.  Any soil stockpiles shall be 
properly stabilized as shown on the Erosion and Sediment Control Details drawing included in 
Attachment 1.  A compost filter sock will be placed downgradient of the contractor staging/stockpile area 
to intercept any runoff from this area.   

7.4 Phosphorus 

Various measures shall be taken to reduce the concentration of phosphorus in waters discharged from the 
site to the 303(d)-waterbody mentioned in Section I.  These include reducing runoff velocity and volume 
of runoff flowing over disturbed areas, sedimentation, chemical filtration, conformance with the NYS 
Nutrient Runoff Law (ECL article 17, title 21 and Agriculture and Markets Law § 146-g), and proper 
equipment maintenance practices.  The site will also be inspected by a qualified inspector biweekly (see 
Section IV) because the site’s stormwater infrastructure discharges to 303(d) waterbodies.   
 
Reducing the volume of runoff flowing over disturbed areas will be accomplished through the use of 
swales designed to convey stormwater to the sediment basins, limiting disturbed areas to the minimum 
area necessary, and limiting impervious surface cover to the maximum extent practicable.  Reducing the 
velocity of runoff will be achieved through storage of stormwater in sediment basins, properly vegetating 
swales, scarifying soils prior to stabilization, and through installation of erosion and sediment controls 
like compost filter socks.  Compost filter socks intercept runoff and filter out sediment and provide some 
chemical filtration of runoff through adsorption of soluble phosphorus ions to organic matter in the filter 
sock.  
 
Phosphorus concentrations in discharges from the site will also be achieved by implementing provisions 
and recommendations from the NYS Nutrient Runoff Law.  These include the following practices: 

 Soil will be sampled and evaluated to determine the need for fertilizer.  
 No use of fertilizers with greater than 0.67% phosphorus by weight unless soil test results indicate 

phosphorus addition is necessary.  
 No application of fertilizer within 20 feet of a waterbody unless there is a 10-foot-wide vegetated 

area between the waterbody and site of fertilizer application or within 3 feet of a waterbody if a 
spreader guard, deflector shield, or drop spreader are used. 

 No application of fertilizers between December 1st and April 1st.  
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 Sweeping up and properly applying or containerizing fertilizer accidently applied over impervious 
surfaces.   

 
Other measures intended to reduce phosphorus concentrations in discharges from the site include 
stabilization of soil stockpiles, proper waste management and chemical storage, proper vehicle 
maintenance, and no use of phosphorus containing cleaning products on construction equipment.   
 
Water Quality Volume and Runoff Reduction calculations were performed in accordance with the added 
requirements of Chapter 10 Enhanced Phosphorus Removal Supplement of the New York State 
Stormwater Design Manual. 

7.5 Stormwater Hotspot 

In accordance with Table 4.3 of the New York State Stormwater Management Design Manual, the site 
would be classified as a stormwater hotspot under the categories of vehicle fueling, vehicle service and 
maintenance, and because the site is considered an industrial site covered under the SPDES General 
Permit for Stormwater Discharges Associated with Industrial Activity.  A stormwater hotspot is a land 
use or activity that generates higher concentrations of hydrocarbons, trace metals or toxicants than are 
found in typical stormwater runoff.  
 
Sites designated as hotspots have important implications for how stormwater is managed. Infiltration 
practices are generally avoided for projects that meet the hotspot criteria. As covered in Section 6.2 
standard infiltration practices will not be used on the site and runoff reduction for the site will be achieved 
utilizing a bio-retention basin. It should also be noted that the majority of industrial activities taking place 
on the site will be indoors, or under cover to prevent stormwater contamination. 
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8. Post Construction Stormwater Control Practices 

8.1 Post Construction Practices 

A bioretention basin and two detention ponds will be utilized in conjunction with several dry 
drainageways to meet water quality and quantity requirements.  Stormwater management practice sizing 
and other calculations related to the wet ponds, bioretention basin, and the drainageways are provided in 
Attachment 4, including the Post Development Watershed Map. Refer to Attachment 1 for locations and 
details of the stormwater management practices. 

8.1.1 Wet Pond 1 

Wet Pond 1 is located south of the Facility and receives stormwater runoff from the southern and 
southeastern portions of the Site and overflow from the Bioretention Basin.  The Pond includes a four-
foot deep forebay.  The Pond Rim elevation is 454.75, the Pond side slopes consist of a 4:1 slope to the 
permanent pool elevation of 450.2, an eight-foot-wide aquatic bench to a depth of 1 foot below the pool 
elevation and then a 2:1 slope to the base of the Pond at elevation 445.75.  A typical detail of the Pond 
Cross Section is shown on the Stormwater Details drawing included in Attachment 1.  Borehole B-6 was 
drilled in the location of Wet Pond 1.  The ground water level was observed at an elevation of 
approximately 448 in April 2021.  This groundwater elevation is compatible with the permanent pool 
design of the Pond. 
 
The Wet Pond shall be seeded in accordance with the Landscaping Plan and Detail drawings included in 
Attachment 1.  The aquatic bench below the permanent shall be seeded with the OBL Wetland Mix, the 
area between the permanent pool and the peak 100-year storm elevation shall be seeded with the Riparian 
Buffer Seed Mix, and the area above the peak elevation shall be seeded with the general seed mix.  The 
Wet Pond 1 outlet structure consists of a square three-foot by three-foot concrete structure with a low 
flow orifice, a weir, and a grate spillway sized for attenuating 1-year, 10-year and 100-year storm event 
peak flows respectively. The Pond routing information including peak elevation and flowrate for each 
storm event are shown on the HydroCAD reports included in Attachment 4.  Wet Pond 1 shall discharge 
to the wetland adjacent to Monhagen Brook via a culvert with stone rip rap outlet protection.   An 18-foot 
wide, 1.0-foot-deep vegetated Emergency Spillway shall direct overflow away from the Pond.   

8.1.2 Wet Pond 2 

Wet Pond 2 is located to the east of the Facility and receives stormwater runoff from the northern and 
eastern portions of the Site.  The Pond includes a four-foot deep forebay. The Pond Rim elevation is 
451.25, the Pond side slopes consist of a 4:1 slope to the permanent pool elevation of 447, an eight-foot-
wide aquatic bench to a depth of 1 foot below the pool elevation, and then a 2:1 slope to the base of the 
Pond at elevation 442.5. Borehole B-8 was drilled in the location of Wet Pond 2.  The ground water level 
was observed at an elevation of approximately 447 in April 2021.  This groundwater level is compatible 
with the permanent pool design of the Pond. 
 
The Wet Pond shall be seeded in accordance with the Landscaping Plan and Detail drawings included in 
Attachment 1.  outlet structure consists of a square three-foot by three-foot concrete structure with a low 
flow orifice, a weir, and a grate spillway sized for attenuating 1-year, 10-year and 100-year storm event 
peak flows respectively. The Pond routing information including peak elevation and flowrate for each 
storm event are shown on the HydroCAD reports included in Attachment 4.  Wet Pond 1 shall discharge 
to the wetland adjacent to the unnamed tributary to Monhagen Brook via a culvert with stone rip rap 
outlet protection.   An 18-foot wide, 1.0-foot-deep vegetated Emergency Spillway shall direct overflow 
away from the Pond.    
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8.1.3 Bioretention Basin 

The Bioretention Basin is located to the southwest and west of the administration building parking lot.  
The Bioretention Basin receives runoff from the administration building, and the associated parking lot, 
and access roads. The Bioretention Basin shall include a stone diaphragm along the edge of the paved 
parking lot and access road for erosion control.  Vegetated slopes above the Basin, and vegetated swales 
upstream of the Basin shall provide settling of solids.  A three-inch mulch layer shall also be included above 
the planting soil within the basin.    Stormwater runoff is filtered through the vegetation and planting soil 
within the Basin and collected by subsurface collection pipes which discharge the treated stormwater to 
the Wetland area to the south.  The Basin Rim elevation is 455.5, the Basin base elevation is 454, and the 
elevation of the subsurface collection system is 450.8.  Borehole B-4 was drilled within the Basin 
location. The ground water level was observed at an elevation of approximately 447.4 in April 2021. This 
groundwater level provides greater than two feet of separation to the base of the Basin’s filter soil.   
Typical details for the Bioretention Basin are shown on the Stormwater Details drawing included in 
Attachment 1.   
 
The Basin shall be seeded with the Retention Basin Wildlife seed mix as specified on the Landscaping 
Plan and Detail drawings included in Attachment 1.  Discharge from the Bioretention Basin shall be 
controlled by a square three-foot by three-foot concrete structure with a grate spillway at an elevation of 
454.5.  The outlet structure will direct overflow from the Basin to Wet Pond 1.  The Catch Basin will 
provide a ponding depth of 0.5 feet.  The Bioretention Basin is designed to contain the one-year 24-hour 
storm event without discharging through the outlet structure to provide enhanced phosphorus treatment 
and the minimum runoff reduction volume for the site.  The Basin routing information including peak 
elevation and flowrate for each storm event are shown on the HydroCAD reports included in Attachment 
4.  The Bioretention Basin soil filter is modeled as exfiltration through the outlet structure.  The 
exfiltration rate is based on the water elevation in the Basin and a hydraulic conductivity value of 0.250 
in/hr or 0.5 ft/day as specified by the NYSDEC Green Infrastructure spreadsheet.  In addition to the 
routing reports the NYSDEC Green Infrastructure spreadsheet assuming two days of filter time, and an 
average ponding depth of 0.25 feet is included in Attachment 4.   

8.1.4 Vegetated Drainageways 

Vegetated drainageways shall intercept stormwater runoff from the Facility roads and access areas, and 
convey the runoff to culverts, and the stormwater sewer system which eventually discharge to the 
Bioretention Basin, and the Wet Ponds.  The vegetated drainageways shall be seeded with the Vegetated 
Waterway Mix as specified on the Landscaping Plan and Detail drawings included in Attachment 1.  The 
drainageway Seed Mix consists of the B. Mixture included in the New York State Standard and 
Specifications for Vegetating Waterways.  The drainageways shall have a trapezoid shape, with a 
minimum depth of one foot, and a minimum base width of two feet with maximum 2:1 side slopes.  The 
typical drainageway detail is shown on the Erosion and Sediment Control Details Drawing included in 
Attachment 1.   
 
Each drainageway was evaluated for a 24-hour 10 year and 100-year storm events using the Manning 
equation.  The Final Channel Design Summary included in Attachment 4 shows the depth of flow, free 
board, and velocity for each drainageway.  The permissible velocity per Table 4.1 of the New York State 
Standards and Specifications for Erosion and Sediment Control for Grass Mixtures, slopes of 0-5% and 
easily eroded soils is 4 feet per second.  As the summary shows the velocity is less than 3.5 feet per 
second for all drainageways for the 10-year 24-hour storm event.  The freeboard in each drainageway is 
greater than 0.5 feet for the 10-year 24-hour storm and the 100-year 24-hour storm is fully contained in 
each drainageway.   
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8.1.5 Stormwater Sewer System 

The stormwater sewer system is located north of the Transfer and Recycling Building.  The System 
consists of three-by-three-foot concrete catch basins connected to 24-inch diameter corrugated HDPE 
pipe.  Typical details for the stormwater sewer system are shown on the Stormwater Details drawing 
included in Attachment 1.  The catch basins collect stormwater runoff from the paved road and access 
area north of the Transfer and Recycling Building and the HDPE pipe conveys the runoff east to Wet 
Pond 2.  The Stormwater Sewer system including each catch basin was hydraulically modeled for each 
storm event in HydroCAD using the dynamic storage indication method.  During the 100-year 24-hour 
storm event the peak elevation is contained within each catch basin.  The HydroCAD reports are included 
in Attachment 4.    

8.2 Hydraulic Analysis of Stormwater Control Practices 

The following table summarizes the Watershed Physical Parameters for the proposed Stormwater Control 
Practices.  The Cornell Extreme Precipitation database was used for the rainfall depth for each respective 
storm event.   

 
Table 4 - Stormwater Management Plan Summary 

 
Storm Event Pre-Development 

Peak Discharge (cfs) 
Post–Development 

Peak Discharge 
Required Volume 

(acre-ft) 
Volume Provided  

(acre-ft) 
1 (Cpv) 11.72 6.46 0.611 1.04 

 
10 (Qp) 

 
31.60 

 
16.86 

Post-
Development 

Peak Discharge 
attenuated to Pre-

Development 
Peak Discharge 

Post-Development 
Peak Discharge 

attenuated to Pre-
Development Peak 

Discharge 

 
100 (Qf) 

68.98 51.04 Post-
Development 

Peak Discharge 
attenuated to Pre-

Development 
Peak Discharge 

Post-Development 
Peak Discharge 

attenuated to Pre-
Development Peak 

Discharge 
 
 

Area of disturbance 9.6 ac 
Required Water Quality Volume 1.489af / 64,861cf 
Runoff Reduction Provided 0.229af / 9,975 cf 
Water Quality Provided Wet Ponds: 1.3 af / 56,628cf 

Note: Pre-Development and Post-Development Peak Discharge and the Required Volume and Volume 
Provided for each storm event were calculated for the entire Site by combining eastern and western 
drainage areas evaluated in separate HydroCAD models due to the limit on the number of available nodes 
in HydroCAD. 
 
In the post-development period discharges will be through a pond outlet structure, which allows 
discharges at the design criteria as demonstrated by the hydraulic analyses included in Attachment 4. 
Discharges will not contribute to violation of water quality standards established in Section 154-7 B. of 
the Town Code. 
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8.2.1 Water Quality Volume 

The Water Quality Volume (WQv) represents the volume of runoff generated from the entire 90th 
percentile rain event. A stormwater management practice sized using the WQv will capture and treat 90% 
of all 24-hour rain events. The WQv is directly related to the amount of impervious cover constructed at a 
site.  The WQv was calculated in accordance with Chapter 10 Enhanced Phosphorus Removal 
Supplement of the New York State Stormwater Design Manual dated January 2015.  The total required 
WQv for the site is the estimated runoff volume resulting from the 1 year 24-hour storm event over the 
post development watershed.  The runoff volume from the 1 year 24-hour storm event is included on the 
HydroCAD report for each post development watershed included in Attachment 4.  The WQv for the Wet 
Pond 1 and Wet Pond 2 watershed is 0.894 acre-ft, and 0.595 acre-ft respectively.  The run-off reduction 
provided by the Bio-Retention Basin (0.229 acre-ft) within the Wet Pond 1 watershed as discussed in 
Section 8.2.1.1 below is subtracted from the Wet Pond 1 WQv, resulting in a WQv of 0.665 acre-ft.  The 
calculations are shown on the Calculation Sheet included in Attachment 4.  The WQv shall be provided 
within the permanent pool volumes of Wet Pond 1 and Wet Pond 2 which are 0.67 acre-ft, and 0.63 acre-
ft respectively.  The Permanent Pool cumulative volume calculation is included on the Calculation Sheet 
and on the HydroCAD pond routing reports included in Attachment 4.   

8.2.1.1 Runoff Reduction Volume 

The Runoff Reduction Volume RRv is the reduction of the total WQv by application of green 
infrastructure techniques and standard practices to replicate the pre-development hydrology.  The 
minimum RRv was calculated per Section 4.3 and Chapter 10 of the New York State Stormwater Design 
Manual and is shown on the Calculation Sheet included in Attachment 4. The minimum RRv is 0.229 
acre-ft and shall be provided by the Bioretention Basin.  The Bioretention Basin is designed to contain 
and treat 100% of the one year 24-hour storm runoff volume from the contributing drainage area.  The 
RRv provided by the Bio Retention Basin is 0.229 acre-feet.     

8.2.2 Stream Channel Protection Volume 

The Stream Channel Protection Volume (Cpv) is designed to protect stream channels from erosion. In 
New York State this goal is accomplished by providing 24-hour extended detention of the one-year, 24-
hour storm event.  The CPv was determined in accordance with Section 4.4 of the New York State 
Stormwater Design Manual. The calculation is included in the Calculation Sheet included in Attachment 
4.  The Wet Pond outlet structure low flow orifice attenuates the post development one-year, 24-hour 
peak discharge rate to lower than predevelopment rates.  The total Cpv volume for the developed drainage 
area is 0.840 acre-ft, subtracting the RRv provided by the Bio-Retention Basin (0.229 acre-ft) the Cpv is 
0.611.  The Cpv is included above the permanent pool in each Wet Pond below the outlet structure weir, 
elevation 450. 20 to 451.75 in Wet Pond 1 and elevation 447 to 448.6 in Wet Pond 2.  The Cpv provided 
in Wet Pond 1 is 0.54 acre-ft, and the Cpv provided in Wet Pond 2 is 0.50 acre-ft, the total Cpv provided 
is 1.04 acre-ft. 

8.2.3 Overbank Flood Protection Volume 

The primary purpose of the overbank flood control sizing criterion is to prevent an increase in the 
frequency and magnitude of out-of-bank flooding generated by urban development (i.e., flow events that 
exceed the bank full capacity of the channel, and therefore must spill over into the floodplain). Overbank 
control requires storage to attenuate the post development 10-year, 24-hour peak discharge rate (Qp) to 
predevelopment rates.  The Qp is provided in Wet Ponds 1 and 2 above the permanent pool elevation.  
The Wet Pond Outlet Structure Wier and the low flow orifice attenuates the post development 10-year 24-
hour peak discharge rate to lower than predevelopment rates.  
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8.2.4 Extreme Flood Protection Volume 

The intent of the extreme flood criteria is to prevent the increased risk of flood damage from large storm 
events, maintain the boundaries of the predevelopment 100-year floodplain, and protect the physical 
integrity of stormwater management practices. 100-Year storm control requires storage to attenuate the 
post development 100-year, 24-hour peak discharge rate (Qf) to predevelopment rates. The Qf is provided 
in Wet Ponds 1 and 2 above the permanent pool elevation.  The Wet Pond Outlet Structure low flow 
orifice, weir, and spillway grate attenuates the post development 100-year 24-hour peak discharge rate to 
lower than predevelopment rates.  Each Wet Pond also shall have an emergency vegetated spillway 
located above the 100 year storm elevation, which shall have a minimum width of 18 feet, a minimum 
slope of 1%.    
 

8.3 Inspection and Maintenance Schedule of Stormwater Controls 

All stormwater management practices will be maintained in good operating condition in order to ensure 
ongoing effectiveness of the stormwater management system. 
  
Post construction inspections will be performed annually and after major storm events. The following will 
be inspected: 
 

 Catch basin grates and sumps 
 Bioretention Basin 
 Vegetated swales 
 Stormwater detention pond and outlet structure 

 
Inspections will be in accordance with the Inspection Forms in Attachment 3. The Inspection Forms will 
be completed during each inspection and signed by the Qualified Inspector.   

8.4 Maintenance 

Maintenance and/or repair of stormwater management features will be performed as required based on the 
outcome of inspections. See the Stormwater BMP Specific Maintenance and Inspection Checklists 
located in Attachment 3. 
 
Prior to the issuance of approval for a land development activity that has a stormwater management 
facility as one of the requirements the applicant shall execute a maintenance easement agreement pursuant 
to Sections 154-6 B. (3)(h) and 154-8 B. of the Town of Wawayanda Code.  Additionally, the Town 
Board shall approve a formal maintenance agreement for the stormwater management facilities on the 
site, in accordance with Sections 154-6 B. (3)(i) and 154-8 E. of the Town Code.  Both documents shall 
be kept with a copy of this SWPPP in Attachment 6.  
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9. Termination of Permit Coverage 
An owner or operator that is eligible to terminate coverage under the General Permit must submit a 
completed Notice of Termination (NOT) to the NYSDEC. A copy of the NOT is located in Attachment 3. 
An owner or operator may terminate coverage when one or more of the following conditions have been 
met: 
 

 Total construction completion. 
 Planned shutdown with partial construction completion. 
 A new owner or operator has obtained coverage under the General Permit. 
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owners or operators 



COUNTY WATERBODY POLLUTANT 
Albany Ann Lee (Shakers) Pond, Stump Pond Nutrients 
Albany Basic Creek Reservoir Nutrients 
Allegany Amity Lake, Saunders Pond Nutrients 
Bronx Long Island Sound, Bronx Nutrients 
Bronx Van Cortlandt Lake Nutrients 
Broome Fly Pond, Deer Lake, Sky Lake Nutrients 
Broome Minor Tribs to Lower Susquehanna (north) Nutrients 
Broome Whitney Point Lake/Reservoir Nutrients 
Cattaraugus Allegheny River/Reservoir Nutrients 
Cattaraugus Beaver (Alma) Lake Nutrients 
Cattaraugus Case Lake Nutrients 
Cattaraugus Linlyco/Club Pond Nutrients 
Cayuga Duck Lake Nutrients 
Cayuga Little Sodus Bay Nutrients 
Chautauqua Bear Lake Nutrients 
Chautauqua Chadakoin River and tribs Nutrients 
Chautauqua Chautauqua Lake, North Nutrients 
Chautauqua Chautauqua Lake, South Nutrients 
Chautauqua Findley Lake Nutrients 
Chautauqua Hulburt/Clymer Pond Nutrients 
Clinton Great Chazy River, Lower, Main Stem Silt/Sediment 
Clinton Lake Champlain, Main Lake, Middle Nutrients 
Clinton Lake Champlain, Main Lake, North Nutrients 
Columbia Kinderhook Lake Nutrients 
Columbia Robinson Pond Nutrients 
Cortland Dean Pond Nutrients 



Dutchess Fall Kill and tribs Nutrients 
Dutchess Hillside Lake Nutrients 
Dutchess Wappingers Lake Nutrients 
Dutchess Wappingers Lake Silt/Sediment 
Erie Beeman Creek and tribs Nutrients 
Erie Ellicott Creek, Lower, and tribs Silt/Sediment 
Erie Ellicott Creek, Lower, and tribs Nutrients 
Erie Green Lake Nutrients 
Erie Little Sister Creek, Lower, and tribs Nutrients 
Erie Murder Creek, Lower, and tribs Nutrients 
Erie Rush Creek and tribs Nutrients 
Erie Scajaquada Creek, Lower, and tribs Nutrients 
Erie Scajaquada Creek, Middle, and tribs Nutrients 
Erie Scajaquada Creek, Upper, and tribs Nutrients 
Erie South Branch Smoke Cr, Lower, and tribs Silt/Sediment 
Erie South Branch Smoke Cr, Lower, and tribs Nutrients 
Essex Lake Champlain, Main Lake, South Nutrients 
Essex Lake Champlain, South Lake Nutrients 
Essex Willsboro Bay Nutrients 
Genesee Bigelow Creek and tribs Nutrients 
Genesee Black Creek, Middle, and minor tribs Nutrients 
Genesee Black Creek, Upper, and minor tribs Nutrients 
Genesee Bowen Brook and tribs Nutrients 
Genesee LeRoy Reservoir Nutrients 
Genesee Oak Orchard Cr, Upper, and tribs Nutrients 
Genesee Tonawanda Creek, Middle, Main Stem Nutrients 
Greene Schoharie Reservoir Silt/Sediment 
Greene Sleepy Hollow Lake Silt/Sediment 
Herkimer Steele Creek tribs Silt/Sediment 
Herkimer Steele Creek tribs Nutrients 
Jefferson Moon Lake Nutrients 
Kings Hendrix Creek Nutrients 
Kings Prospect Park Lake Nutrients 
Lewis Mill Creek/South Branch, and tribs Nutrients 
Livingston Christie Creek and tribs Nutrients 
Livingston Conesus Lake Nutrients 
Livingston Mill Creek and minor tribs Silt/Sediment 
Monroe Black Creek, Lower, and minor tribs Nutrients 
Monroe Buck Pond Nutrients 
Monroe Cranberry Pond Nutrients 



Monroe Lake Ontario Shoreline, Western Nutrients 
Monroe Long Pond Nutrients 
Monroe Mill Creek and tribs Nutrients 
Monroe Mill Creek/Blue Pond Outlet and tribs Nutrients 
Monroe Minor Tribs to Irondequoit Bay Nutrients 
Monroe Rochester Embayment - East Nutrients 
Monroe Rochester Embayment - West Nutrients 
Monroe Shipbuilders Creek and tribs Nutrients 
Monroe Thomas Creek/White Brook and tribs Nutrients 
Nassau Beaver Lake Nutrients 
Nassau Camaans Pond Nutrients 
Nassau East Meadow Brook, Upper, and tribs Silt/Sediment 
Nassau East Rockaway Channel Nutrients 
Nassau Grant Park Pond Nutrients 
Nassau Hempstead Bay Nutrients 
Nassau Hempstead Lake Nutrients 
Nassau Hewlett Bay Nutrients 
Nassau Hog Island Channel Nutrients 
Nassau Long Island Sound, Nassau County Waters Nutrients 
Nassau Massapequa Creek and tribs Nutrients 
Nassau Milburn/Parsonage Creeks, Upp, and tribs Nutrients 
Nassau Reynolds Channel, west Nutrients 
Nassau Tidal Tribs to Hempstead Bay Nutrients 
Nassau Tribs (fresh) to East Bay Nutrients 
Nassau Tribs (fresh) to East Bay Silt/Sediment 
Nassau Tribs to Smith/Halls Ponds Nutrients 
Nassau Woodmere Channel Nutrients 
New York Harlem Meer Nutrients 
New York The Lake in Central Park Nutrients 
Niagara Bergholtz Creek and tribs Nutrients 
Niagara Hyde Park Lake Nutrients 
Niagara Lake Ontario Shoreline, Western Nutrients 
Niagara Lake Ontario Shoreline, Western Nutrients 
Oneida Ballou, Nail Creeks and tribs Nutrients 
Onondaga Harbor Brook, Lower, and tribs Nutrients 
Onondaga Ley Creek and tribs Nutrients 
Onondaga Minor Tribs to Onondaga Lake Nutrients 
Onondaga Ninemile Creek, Lower, and tribs Nutrients 
Onondaga Onondaga Creek, Lower, and tribs Nutrients 
Onondaga Onondaga Creek, Middle, and tribs Nutrients 



Onondaga Onondaga Lake, northern end Nutrients 
Onondaga Onondaga Lake, southern end Nutrients 
Ontario Great Brook and minor tribs Silt/Sediment 
Ontario Great Brook and minor tribs Nutrients 
Ontario Hemlock Lake Outlet and minor tribs Nutrients 
Ontario Honeoye Lake Nutrients 
Orange Greenwood Lake Nutrients 
Orange Monhagen Brook and tribs Nutrients 
Orange Orange Lake Nutrients 
Orleans Lake Ontario Shoreline, Western Nutrients 
Orleans Lake Ontario Shoreline, Western Nutrients 
Oswego Lake Neatahwanta Nutrients 
Oswego Pleasant Lake Nutrients 
Putnam Bog Brook Reservoir Nutrients 
Putnam Boyd Corners Reservoir Nutrients 
Putnam Croton Falls Reservoir Nutrients 
Putnam Diverting Reservoir Nutrients 
Putnam East Branch Reservoir Nutrients 
Putnam Lake Carmel Nutrients 
Putnam Middle Branch Reservoir Nutrients 
Putnam Oscawana Lake Nutrients 
Putnam Palmer Lake Nutrients 
Putnam West Branch Reservoir Nutrients 
Queens Bergen Basin Nutrients 
Queens Flushing Creek/Bay Nutrients 
Queens Jamaica Bay, Eastern, and tribs (Queens) Nutrients 
Queens Kissena Lake Nutrients 
Queens Meadow Lake Nutrients 
Queens Willow Lake Nutrients 
Rensselaer Nassau Lake Nutrients 
Rensselaer Snyders Lake Nutrients 
Richmond Grasmere Lake/Bradys Pond Nutrients 
Rockland Congers Lake, Swartout Lake Nutrients 
Rockland Rockland Lake Nutrients 
Saratoga Ballston Lake Nutrients 
Saratoga Dwaas Kill and tribs Silt/Sediment 
Saratoga Dwaas Kill and tribs Nutrients 
Saratoga Lake Lonely Nutrients 
Saratoga Round Lake Nutrients 
Saratoga Tribs to Lake Lonely Nutrients 



Schenectady Collins Lake Nutrients 
Schenectady Duane Lake Nutrients 
Schenectady Mariaville Lake Nutrients 
Schoharie Engleville Pond Nutrients 
Schoharie Summit Lake Nutrients 
Seneca Reeder Creek and tribs Nutrients 
St.Lawrence Black Lake Outlet/Black Lake Nutrients 
St.Lawrence Fish Creek and minor tribs Nutrients 
Steuben Smith Pond Nutrients 
Suffolk Agawam Lake Nutrients 
Suffolk Big/Little Fresh Ponds Nutrients 
Suffolk Canaan Lake Silt/Sediment 
Suffolk Canaan Lake Nutrients 
Suffolk Flanders Bay, West/Lower Sawmill Creek Nutrients 
Suffolk Fresh Pond Nutrients 
Suffolk Great South Bay, East Nutrients 
Suffolk Great South Bay, Middle Nutrients 
Suffolk Great South Bay, West Nutrients 
Suffolk Lake Ronkonkoma Nutrients 
Suffolk Long Island Sound, Suffolk County, West Nutrients 
Suffolk Mattituck (Marratooka) Pond Nutrients 
Suffolk Meetinghouse/Terrys Creeks and tribs Nutrients 
Suffolk Mill and Seven Ponds Nutrients 
Suffolk Millers Pond Nutrients 
Suffolk Moriches Bay, East Nutrients 
Suffolk Moriches Bay, West Nutrients 
Suffolk Peconic River, Lower, and tidal tribs Nutrients 
Suffolk Quantuck Bay Nutrients 
Suffolk Shinnecock Bay and Inlet Nutrients 
Suffolk Tidal tribs to West Moriches Bay Nutrients 
Sullivan Bodine, Montgomery Lakes Nutrients 
Sullivan Davies Lake Nutrients 
Sullivan Evens Lake Nutrients 
Sullivan Pleasure Lake Nutrients 
Tompkins Cayuga Lake, Southern End Nutrients 
Tompkins Cayuga Lake, Southern End Silt/Sediment 
Tompkins Owasco Inlet, Upper, and tribs Nutrients 
Ulster Ashokan Reservoir Silt/Sediment 
Ulster Esopus Creek, Upper, and minor tribs Silt/Sediment 
Warren Hague Brook and tribs Silt/Sediment 



Warren Huddle/Finkle Brooks and tribs Silt/Sediment 
Warren Indian Brook and tribs Silt/Sediment 
Warren Lake George Silt/Sediment 
Warren Tribs to L.George, Village of L George Silt/Sediment 
Washington Cossayuna Lake Nutrients 
Washington Lake Champlain, South Bay Nutrients 
Washington Tribs to L.George, East Shore Silt/Sediment 
Washington Wood Cr/Champlain Canal and minor tribs Nutrients 
Wayne Port Bay Nutrients 
Westchester Amawalk Reservoir Nutrients 
Westchester Blind Brook, Upper, and tribs Silt/Sediment 
Westchester Cross River Reservoir Nutrients 
Westchester Lake Katonah Nutrients 
Westchester Lake Lincolndale Nutrients 
Westchester Lake Meahagh Nutrients 
Westchester Lake Mohegan Nutrients 
Westchester Lake Shenorock Nutrients 
Westchester Long Island Sound, Westchester (East) Nutrients 
Westchester Mamaroneck River, Lower Silt/Sediment 
Westchester Mamaroneck River, Upper, and minor tribs Silt/Sediment 
Westchester Muscoot/Upper New Croton Reservoir Nutrients 
Westchester New Croton Reservoir Nutrients 
Westchester Peach Lake Nutrients 
Westchester Reservoir No.1 (Lake Isle) Nutrients 
Westchester Saw Mill River, Lower, and tribs Nutrients 
Westchester Saw Mill River, Middle, and tribs Nutrients 
Westchester Sheldrake River and tribs Silt/Sediment 
Westchester Sheldrake River and tribs Nutrients 
Westchester Silver Lake Nutrients 
Westchester Teatown Lake Nutrients 
Westchester Titicus Reservoir Nutrients 
Westchester Truesdale Lake Nutrients 
Westchester Wallace Pond Nutrients 
Wyoming Java Lake Nutrients 
Wyoming Silver Lake Nutrients 
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G-13

Open Channel Operation, Maintenance, and
Management Inspection Checklist

Project:               
Location:                                                                                                  
Site Status:               

Date:                                                             

Time:                                                             

Inspector:                                                                                                  

MAINTENANCE ITEM
SATISFACTORY/
UNSATISFACTORY

COMMENTS

1.  Debris Cleanout           (Monthly)

Contributing areas clean of debris 

2.  Check Dams or Energy Dissipators    (Annual, After Major Storms)

No evidence of flow going around 
structures

No evidence of erosion at downstream 
toe

Soil permeability 

Groundwater / bedrock 

3.  Vegetation      (Monthly)

Mowing done when needed 

Minimum mowing depth not exceeded 

No evidence of erosion 

Fertilized per specification 

4.  Dewatering    (Monthly)

Dewaters between storms 
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G-14

MAINTENANCE ITEM
SATISFACTORY/
UNSATISFACTORY

COMMENTS

5.  Sediment deposition        (Annual)

Clean of sediment 

6.  Outlet/Overflow Spillway    (Annual)

Good condition, no need for repairs 

No evidence of erosion 

Comments:

Actions to be Taken:
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G-10

Bioretention Operation, Maintenance and 
Management Inspection Checklist

Project:               
Location:                                                                                                  
Site Status:               

Date:                                                             

Time:                                                             

Inspector:                                                                                                  

MAINTENANCE ITEM SATISFACTORY /
UNSATISFACTORY

COMMENTS

1.  Debris Cleanout           (Monthly)

Bioretention and contributing areas 
clean of debris 

No dumping of yard wastes into 
practice

Litter (branches, etc.) have been 
removed

2.  Vegetation (Monthly)

Plant height not less than design 
water depth 

Fertilized per specifications 

Plant composition according to 
approved plans 

No placement of inappropriate plants 

Grass height not greater than 6 inches 

No evidence of erosion 

3.  Check Dams/Energy Dissipaters/Sumps (Annual, After Major Storms)

No evidence of sediment buildup 
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MAINTENANCE ITEM SATISFACTORY /
UNSATISFACTORY

COMMENTS

Sumps should not be more than 50% 
full of sediment 

No evidence of erosion at downstream 
toe of drop structure 

4.  Dewatering    (Monthly)

Dewaters between storms 

No evidence of standing water 

5.  Sediment Deposition (Annual)

Swale clean of sediments 

Sediments should not be > 20% of 
swale design depth 

6.  Outlet/Overflow Spillway    (Annual, After Major Storms)

Good condition, no need for repair

No evidence of erosion 

No evidence of any blockages 
7.  Integrity of Filter Bed      (Annual)

Filter bed has not been blocked or 
filled inappropriately 
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Comments:

Actions to be Taken:
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Transmitted Via Electronic Mail  
 
January 15, 2025 
 
Mr. Charles White 
Stormwater Management Officer 
80 Ridgebury Hill Road 
Slate Hill, NY 10940 
 
Re: 5-Acre Disturbance Waiver 

Dom-Mar Transfer and Recycling Facility 
Dolsontown Road 
Wawayanda, New York 10940 
 

Dear Mr. White: 
 
On behalf of DOM KAM LLC., EnSol, Inc. (EnSol) has prepared this letter to summarize construction activities 
for the proposed Dom-Mar Transfer and Recycling Facility, located in Wawayanda, New York. Due to the size of 
the proposed facility and associated earthwork/site improvements the project will disturb more than 5 acres of soil 
at one time, therefore, in accordance with Part II.D.3 of the SPDES General Permit for Stormwater Discharges 
Associated with Construction Activities GP-0-20-001 (PERMIT), the applicant is seeking a waiver from the MS4 
to create more than 5 acres of soil disturbance at one time. Phasing the project to limit the disturbance below 5 acres 
is not practical due to the size of the facility and the existing topography.   
 
The project will include clearing and regrading of approximately 9.6 acres of predominantly meadow areas with 
some minor forested and shrub covered areas.  Construction will consist of a new 42,000 square foot transfer station 
and recycling building, a 3,160 square foot admin building, approximately 157,000 square feet of paved entrance, 
parking, and walkway areas, and stormwater management BMPs. Topsoil within the project limits will be stripped 
and stockpiled for future use.   
 
Runoff from land that is disturbed as part of development will be managed by both permanent and temporary 
stormwater management and erosion/sediment (E&S) control features as shown on the attached project specific 
Erosion and Sediment Control Drawing, and in accordance with the Facilities “Construction Stormwater Pollution 
Prevention Plan (SWPPP)”, prepared by EnSol, dated January 2025. 
 
The following measures will be implemented as part of the project: 
  

 Installation of orange construction fencing. 
 Installation of compost filter sock in defined areas, or as required by SWPPP inspections; 
 Construct stabilized construction entrance for site. 
 Construct temporary sediment basins. 
 Installation of temporary dikes/swales to direct stormwater to either permanent or temporary stormwater 

management features (i.e., sedimentation basins, etc.); 
 Periodic sediment removal from existing and proposed drainage swales, ditches, and sediment basin areas; 
 Seeding of inactive disturbed surfaces and slopes following construction activities; 
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 Maintenance of new and existing stormwater management and E&S control features. 
 Site grading to final proposed grades/pavement subgrades. 
 Construct/install building, utilities, and stormwater management controls (storm sewer, catch basins, rip-

rap outlet protection, bioretention basin). 
 Pave all areas where required. 
 Install plantings, seed and mulch. 
 Convert temporary sediment basins to permanent detention ponds once site stabilization is complete. 
 Remove temporary erosion and sediment controls when site reaches final stabilization.   

 
This project discharges to tributaries of Monhagen Brook which is listed as a 303(d) waterbody in Appendix E-
303(d) Segments Impaired by Construction Related Pollutant(s) of the PERMIT. The primary pollutant of concern 
for Monhagen Brook is phosphorus.  Measures taken to reduce the discharge of phosphorus to these waterbodies 
are described in Section VII of the project’s SWPPP. 
 
For construction sites that directly discharge to one of the 303(d) segments listed in Appendix E, a qualified 
inspector shall conduct at least two (2) site inspections every seven (7) calendar days. The two (2) inspections shall 
be separated by a minimum of two (2) full calendar days. In areas where soil disturbance activity has temporarily 
or permanently ceased, the application of soil stabilization measures must be initiated by the end of the next business 
day and completed within seven (7) days in accordance with Part I.B.1b. of the PERMIT. 
 
Please find attached Sheets 02 Site Plan and 09 Erosion and Sediment Control Plan describing various aspects of 
the stormwater management and E&S control features to be implemented, and the phasing of construction, as part 
of the construction project. 
 
Following your review of the aforementioned information, if you have questions or require additional information, 
please feel free to contact me at (716) 285-3920 ext 203.   
 
Sincerely, 
 
EnSol Inc. 
 
 
 
David A. Lenox, P.E. 
Senior Engineer 
  
cc:  
  

 
Attachments 
  
Sheet 02 - Site Plan 
Sheet 09 - Erosion and Sediment Control Plan 
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Stormwater Pollution Prevention Plan 
Employee Training List 

GENERAL INFORMATION 

Training Topic: Implementation of the SWPPP, Maintenance Procedures, 
Pollution Control Practices 

Name/Title of 
Trainer: 

Date of Meeting: Time of Meeting: 

SIGN-IN FORM 

Name Signature 
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STORMWATER MANAGEMENT DESIGN AND ANALYSIS SUMMARY 
 
PURPOSE: 

 Analyze pre-development and post-development stormwater management for the Facility. 
 Develop design basis and stormwater modeling input parameters to analyze a bioretention basin and 2 stormwater 

detention ponds for post-development stormwater management purposes.  Stormwater BMPs will provide necessary 
stormwater detention, Runoff Reduction, and water quality to meet New York State Stormwater Regulations.  

 Determine suitability of wet ponds use as temporary sediment basins. 
 Size the storm sewer pipe network to convey the 10-yr storm without surcharging. 
 Size riprap outlet protection. 
 Size anti-seep collars for wet pond outlet pipes. 
 Prove adequacy (10-year storm) for the swales located throughout the project site. 

 
EXISTING SITE CONDITIONS 

 The property consists of predominately grassed areas with wooded and brushed covered areas throughout the remainder 
of the site. Surface runoff on the parcel drains to two drainageways – Monhagan Brook, which flows west to east across 
the property and an unnamed tributary to Monhagan Brook, which flows north to south across the property.  The 
topography of the site is generally flat (0 to 3%) with steeper slopes (3 to 8%) in the northern portion of the 
site.  
  

POST DEVELOPMENT SITE CONDITIONS 
 The proposed development of the facility involves constructing approximately 5.49 acres of additional impervious area 

(parking/driveway, and buildings). This stormwater analysis focuses on an increase in impervious area, and changes 
in site grading. 

 Site will drain to 2 separate wet ponds and 1 bio-retention basin. 
 

DESIGN STORM EVENTS: 
 Design for Middletown New York (Extreme Precipitation Tables Northeast Regional Climate Center) 

o 1 Year Event = 2.64 inches 
o 10 Year Event = 4.68 inches 
o 100 Year Event = 8.22 inches 

 
CALCULATIONS:  
 

1. Water Quality Volume (WQv) 
Total run-off from one year storm event over developed area for enhanced phosphorus removal:  
Drainage Areas DA-1, DA-3, DA-4, and DA-5 for Pond 1 =  
0.080 acre-ft + 0.081 acre-ft + 0.068 acre-ft + 0.665 acre-ft = 0.894 acre-ft 
 
Drainage Areas DA-2, DA-7A-E, DA-8 for Pond 2 = 
0.098 acre-ft + 0.072 acre-ft + 0.041 acre-ft + 0.064 acre-ft + 0.064 acre-ft + 0.067 acre-ft + 0.189 acre-ft = 0.595 
acre-ft 
 
WQv = 0.894 acre-ft + 0.595 acre-ft = 1.489 acre-ft = 64,861 ft3 
 

2. Minimum Runoff Reduction Volume (RRv-min) 
Design objectives for runoff reduction are to capture and provide 100% of the WQv through runoff reduction.  In 
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sites such as the site being evaluated with poorly draining soils, high groundwater tables, and other limiting factors it 
is not feasible to meet this 100% requirement.  Therefore, a minimum RRv has been calculated and met.   
 
RRv-min = (P*Rv*Aic*S)/12 
P = one year 24-hour storm rainfall (enhanced phosphorus removal) = 2.64” 
Rv = 0.05+ 0.009(I) 
I= 100% impervious 
Aic= New Area of Impervious Cover = 5.49 acres 
S = Hydrologic Soil Group (HSG) Specific Reduction Factor = 0.2 (HSG D) 
RRv-min = (2.64*0.95*5.49*0.2)/12 = 0.229 acre-ft   = 9,975 ft3 
 

3. Runoff Reduction Volume (RRv) 
             Runoff Reduction achieved through a Bioretention Basin designed to contain 100% of one year storm runoff from         
             the contributing area for enhanced phosphorus removal (no overflow from Bioretention Basin for one year 24   
             hour storm event). 

One Year 24-hour Storm Runoff from Drainage Areas DA-1, DA-3, and DA-4:  
(0.080 acre-ft + 0.081 acre-ft + 0.068 acre-ft) =  0.229 acre-ft = 9,975 ft3  
 

4. Water Quality Provided: 
Total WQv Required= WQv – RRv = 1.489 ac-ft – 0.229 ac-ft = 1.26 ac-ft 
 
Wet Pond 1 (Southwest Pond) Sizing 
Add 1 year 24-hour storm runoff volume from Drainage Areas DA-1, DA-3, DA-4, and DA-5 for Pond 1 =  
0.080 acre-ft + 0.081 acre-ft + 0.068 acre-ft + 0.665 acre-ft = 0.894 acre-ft = 38,943 ft3 
 
Remaining WQv = Total WQv (DA 1-5) – RRv Achieved (Bioretention Basin) 
    = 38,943 ft3– 9,975 ft3 = 28,968 ft3 

             WQv Provided by Pond 1: 
 

Elevation Area (sq ft) 
Average 

Area (sq ft) 
Incremental 

Depth (ft) 
Incremental 
Volume (ft3) 

Cumulative 
Volume (ft3) 

Cumulative 
Volume 
(acre-ft) 

445.75 3,856           

446 4,074 3,965 0.25 991 991 0.02 
447 4,996 4,535 1.00 4,535 5,526 0.13 
448 6,037 5,516 1.00 5,516 11,042 0.25 

449.2 7,447 6,742 1.20 8,090 19,132 0.44 
450.2 12,600 10,024 1.00 10,024 29,156 0.67 
451 15,292 13,946 0.80 11,157 40,313 0.93 

451.75 17,677 16,485 0.75 12,363 52,677 1.21 
452 18,334 17,101 0.25 4,275 56,952 1.31 

452.6 20,216 18,742 0.60 11,245 68,197 1.57 
453 21,494 20,015 0.40 8,006 76,203 1.75 
454 25,274 23,384 1.00 23,384 99,587 2.29 
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             Base of Pond = 445.75, permanent pool elevation = 450.2, Permanent Pool Volume = 29,156 ft3 
 WQv Provided by Pond 1 = 29,156 ft3 = 0.67 acre-ft 
               
             Pond 1 Forebay Volume (included in total Pond Volume) 

Elevation 
Area    
(sq ft) 

Average 
Area     (sq 

ft) 

Incremental 
Depth      

(ft) 

Incremental 
Volume 

(ft3) 

Cumulative 
Volume 

(ft3) 

Cumulative 
Volume 
(acre-ft) 

445.75 37           
447 180 108.5 1.25 135.6 135.6 0.00 
448 377 278.58 1.00 278.58 414.2 0.01 

449.2 722 549.47 1.20 659.36 1,074 0.02 

450.2 2,275 1,498.56 1.00 1,498.56 2,573 0.06 
 
             Pond 2 (East Pond) Sizing 

 
Add 1 year 24-hour storm runoff volume from  
 
Drainage Areas DA-2, DA-7A-E, DA-8 for Pond 2 = 
0.098 acre-ft + 0.072 acre-ft + 0.041 acre-ft + 0.064 acre-ft + 0.064 acre-ft + 0.067 acre-ft + 0.189 acre-ft = 0.595 
acre-ft = 25,918 ft3 
 
Total WQv  = 25,918 ft3 

 
             WQv Provided by Pond 2 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Elevation 
Area (sq 

ft) 

Average 
Area 
(sq ft) 

Incremental 
Depth (ft) 

Incremental 
Volume 

(ft3) 

Cumulative 
Volume 

(ft3) 

Cumulative 
Volume 
(acre-ft) 

442.5 3,449           

443 4,086 3,767 0.5 1,884 1,884 0.04 

444 5,024 4,555 1.0 4,555 6,439 0.15 

445 6,044 5,534 1.0 5,534 11,973 0.27 

446 7,144 6,594 1.0 6,594 18,567 0.43 

447 11,029 9,086 1.0 9,086 27,653 0.63 

448 14,046 12,537 1.0 12,537 40,190 0.92 

448.6 15,386 14,716 0.6 8,830 49,020 1.13 

449 16,312 15,849 0.4 6,340 55,359 1.27 

450 19,045 17,679 1.0 17,679 73,038 1.68 

451 21,510 20,278 1.0 20,278 93,316 2.14 
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Base of Pond is 442.5 ft, Permanent Pool elevation 447, Permanent Pool Volume = 27,653 ft3 
 WQv Provided by Pond 2 = 27,653 ft3 = 0.63 ac-ft 

 
             Total WQv Provided = Pond 1 + Pond 2 = 0.67 ac-ft + 0.63 ac-ft = 1.3 ac-ft 
 
             Pond 2 Forebay Volume (included in total Pond Volume) 

 

Elevation 
Area    
(sq ft) 

Average 
Area     
(sq ft) 

Incremental 
Depth      

(ft) 

Incremental 
Volume 

(ft3) 

Cumulative 
Volume 

(ft3) 

Cumulative 
Volume 
(acre-ft) 

442.5             

443 345 505 0.5 253 253 0.01 

444 665 845 1.0 845 1,098 0.03 

445 1,025 1,225 1.0 1,225 2,323 0.05 

446 1,424 2,077 1.0 2,077 4,400 0.10 

447 2,730 2,730 1.0 2,730 7,130 0.16 
 
 

5. Stream Channel Protection Volume 
The Stream Channel Protection Volume (Cpv) is designed to protect stream channels from erosion. In New York 
State this goal is accomplished by providing 24-hour extended detention of the one-year, 24-hour storm event.  The 
CPv was determined in accordance with Section 4.4 of the New York State Stormwater Design Manual. The 
calculation is included in the Calculation Sheet included in Attachment 4.  The Wet Pond outlet structure low flow 
orifice attenuates the post development one-year, 24-hour peak discharge rate to lower than predevelopment rates.  
The total Cpv volume for the developed drainage area is 0.840 acre-ft, subtracting the RRv provided by the Bio-
Retention Basin (0.229 acre-ft) the Cpv is 0.611.  The Cpv is included above the permanent pool in each Wet Pond 
below the outlet structure weir, elevation 450. 20 to 451.75 in Wet Pond 1 and elevation 447 to 448.6 in Wet Pond 2.  
The Cpv provided in Wet Pond 1 is 0.54 acre-ft, and the Cpv provided in Wet Pond 2 is 0.50 acre-ft, the total Cpv 
provided is 1.04 acre-ft. 
   

6. Overbank Flood Protection Volume 
The primary purpose of the overbank flood control sizing criterion is to prevent an increase in the frequency and 
magnitude of out-of-bank flooding generated by urban development (i.e., flow events that exceed the bank full capacity 
of the channel, and therefore must spill over into the floodplain). Overbank control requires storage to attenuate the 
post development 10-year, 24-hour peak discharge rate (Qp) to predevelopment rates.  The Qp is provided in Wet Pond 
1 and 2 above the permanent pool.  The Wet Pond Outlet Structure Wier attenuates the post development 10-year 24-
hour peak discharge rate to lower than predevelopment rates.  
 

7. Extreme Flood Protection Volume 
The intent of the extreme flood criteria is to (a) prevent the increased risk of flood damage from large storm 
events, (b) maintain the boundaries of the predevelopment 100-year floodplain, and (c) protect the physical 
integrity of stormwater management practices. 100 Year Control requires storage to attenuate the post 
development 100-year, 24-hour peak discharge rate (Qf) to predevelopment rates. The Qf is provided in Wet 
Pond 1 and 2 above the permanent pool.  The Wet Pond Outlet Structure attenuates the post development 
100-year 24-hour peak discharge rate to lower than predevelopment rates.   
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8. Post Development Calculations: 
Site Runoff was calculated utilizing HydroCAD V10.10 by HydroCAD Software Solutions, LLC.   

 
Design 
Storm 

Pre-
Development 
Peak Runoff 

West (cfs) 

Pre-
Development 
Peak Runoff 

East (cfs) 

Total Pre-
Development 

(cfs) 

Post-
Development 
Peak Runoff 

West (cfs) 

Post-
Development 
Peak Runoff 

East (cfs) 

Total Post-
Development 
Peak Runoff 

(cfs) 
1 year 5.36 6.50 11.72 3.08 4.85 6.46 

10 year 14.71 17.25 31.60 9.12 11.93 16.86 
100 year 32.37 37.27 68.98 27.01 30.55 51.04 

 
Peak Pond Elevation during 100-yr, 24-hr storm  
Wet Pond 1 (West Pond) = 453.64. Set Pond top of Berm elevation to 454.75. 
Wet Pond 2 (East Pond) = 450.21. Set Pond top of Berm elevation to 451.25. 

 
9. Storm Sewer Pipe Network Sizing 

The storm sewer pipe network was hydraulically modeled for each storm event. See attached HydroCAD Reports. 
 

10. Pond Outlet, Storm Sewer, Culvert Riprap Protection Sizing 
See attached Calculation sheets. 
 

11. Sediment Basin Sizing 
Southwestern Sediment Basin: 
Surface Area = 0.015 * Drainage Area = 0.015*5.5 acres = 0.08 acres 
Surface Area = 0.01 *Qp = 0.01*14.71 cfs = 0.15 acres 
Sediment Basin Area = 0.29 acres (Permanent Pool Elevation) 
Minimum required sediment storage zone volume = 1,000 cubic feet per acre from each disturbed acre within the total 
drainage area. 
Minimum Sediment Storage Volume = 5.5 acres * 1,000 ft3 = 5,500 ft3 
Permanent Pool Volume = 29,156 ft3  
Minimum required dewatering zone volume = 3,600 cubic feet per total area drainage to the basin. 
Minimum Dewatering Zone Volume = 5.5 acres * 3,600 ft3 = 19,800 ft3 
Volume Provided between Qp wier (Elevation 451.75) and pool = 23,521 ft3 

Discharge will occur through skimmer attached to outlet structure designed for attenuating 1-year, 10-year and 100-
year post development storm events.   Spillway design on attached Channel Design Spreadsheet. 

 
Eastern Sediment Basin: 
Surface Area = 0.015 * Drainage Area 
Surface Area = 0.015* 4.2 acres = 0.063 acres 
Surface Area = 0.01 *Qp = 0.01* 17.25 cfs = 0.17 acres 

             Sediment Basin Area = 0.25 acres (Permanent Pool Elevation) 
             Minimum Sediment Storage Volume = 4.2 acres * 1,000 ft3 = 4,200 ft3 

Permanent Pool Volume = 27,653 ft3 ft3 
Minimum Dewatering Zone Volume = 4.2 acres * 3,600 ft3 = 15,120 ft3 
Volume Provided between Qp wier (elevation 448.6) and pool = 21,367 ft3 

Discharge will occur through skimmer attached to outlet structure designed for attenuating 1-year, 10-year and 100-
year post development storm events.   Spillway design on attached Channel Design Spreadsheet. 
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12. Swale Adequacy 
Per the New York State Stormwater Design Manual: 
Peak Velocity for 10-yr storm must be non-erosive (i.e. 3.5-5.0 fps) 
Minimum freeboard during 10-yr storm = 6 inches 
All swales meet the above requirements. 
See attached Channel Design Spreadsheet. 

 
CONCLUSIONS: 

 Existing site conditions exhibit poorly draining soils and high groundwater table, which limit available 
methods to achieve RRv, therefore the site must meet RRv-min requirements. 

 Minimum Runoff Reduction Volume is exceeded by the Bioretention Basin. 
 The WQv provided by the Stormwater Detention Ponds exceeds the required WQv. 
 The Stormwater Detention Ponds provides adequate detention time and stormwater storage volume for 

reducing the Post Development peak flow from 10- and 100-year storms to below Pre-Development conditions. 
 The wet pond designs have been analyzed for use as temporary sediment basins during construction.  By 

installing a skimmer in the wet ponds low flow orifices, the wet ponds will meet the requirements of temporary 
sediment basins. 

 The swales will have maximum velocities less than 4 fps and provide more than 6” of freeboard during the 10-
year storm and will fully contain a 100-year storm. 

 
ATTACHMENTS: 

 NYSDEC Green Infrastructure Worksheet  
 Site Drainage Area Maps 
 HydroCAD Model Calculations 
 Skimmer Calculations  
 Outlet Protection Calculations 



EnSol, Inc. SUBJECT: Dom Mar Recycling and Transfer Facility PROJECT NO.:29-A0001
DATE:   1-15-2025

STREAM CHANNEL PROTECTION VOLUME (Cpv)
1-YEAR STORM

Provide 24-hour extended detention of 1-year, 24-hour storm for post-development
Q1 = 2.50 ac-ft Post Developed Runoff Volume
qi = 25.31 cfs Post Developed Peak Runoff
qo = 11.72 cfs Pre-Developed Peak Runoff
qo / qi  = 0.463 Calculated

Vs/Vr = 0.293 Vs/Vr = 0.683-1.43(qo/qi)+1.64(qo/qi)
2-0.804(qo/qi)

3

(or Figure B.2 of NYSDM)
CPv = 0.730 ac-ft Qp = (Vs/Vr)(Q1)

Add 10% to 15% to required volume for multi-stage storage scenarios (per NYS Design Manual)

CPv = 0.840 ac-ft
36,592      cf

Average Release Rate over 24-hour detention period

qCPv24 = 0.424 cfs q24 = (Cpv*43560)/(24*60*60)

Y:\Marangi Disposal (029)\029-A0001 TS Permit Application\Calculations\Stormwater\Jan 2025 Updates\East Pond-Wet Pond 2 
Calculation Spreadsheets jan 2025.xlsx



EnSol, Inc. SUBJECT: Dom Mar Recycling and Transfer Facility
Channel Design

PROJECT NO.:43-A0001
DATE:   1/15/2025

Left Right

y:1 x:1

Ditch 1 100 yr 1.50 0.76 2 1.00% 0.035 2 2 0.7 2.7 2.68 5.40 0.50 7.13 7.13

Ditch 1 10 yr 1.50 0.52 2 1.00% 0.035 2 2 1.0 2.2 1.58 4.33 0.37 3.44 3.38

Ditch 2 100 yr 1.00 0.65 2 1.00% 0.035 2 2 0.4 2.5 2.15 4.91 0.44 5.26 5.25

Ditch 2 10 yr 1.00 0.45 2 1.00% 0.035 2 2 0.6 2.0 1.31 4.01 0.33 2.63 2.56

Ditch 3 100 yr 1.00 0.50 2 1.00% 0.035 2 2 0.5 2.1 1.50 4.24 0.35 3.20 3.13

Ditch 3 10 yr 1.00 0.33 2 1.00% 0.035 2 2 0.7 1.7 0.88 3.48 0.25 1.49 1.45

Ditch 4 100 yr 1.50 0.84 2 0.50% 0.035 2 2 0.7 2.0 3.09 5.76 0.54 6.15 6.02

Ditch 4 10 yr 1.50 0.62 2 0.50% 0.035 2 2 0.9 1.7 2.01 4.77 0.42 3.40 3.35

Equations

Rh = A/Wp

A = (W*D)+(1/2*D*(D*y))+(1/2*D*(D*x))

V = (k/n)*(Rh)2/3*So
1/2

Qcalc = V*A

Where:

k = 1.486 in US Units

A = Wetted X-Section Area
Wp= Wetted Perimeter

ANALYSISOUTPUT DATAINPUT DATA

Final Channel Design Summary
Using manning equation

Flow 
Area 

A
(sq ft)

Wetted 
Perim.

Wp
(ft)

Hyd. 
Radius

rH

Base 
Width

W
(ft)

Min. 
Slope

So 
(%)

 Flow   Qcalc  

(cfs)

S
u
b
c
a
t

Required Flow  
Qreq 

(cfs)
Channel

Velocity 
V

(ft/sec)
Description

 
ChannelD

epth 
H

(ft)

Flow 
Depth

D 
(ft)

Side Slopes
(H:V) Free 

Board 
(ft)

Mannings 
n

Y:\Marangi Disposal (029)\029-A0001 TS Permit Application\Calculations\Stormwater\Jan 2025 Updates\Channel and Culvert Design-Open Channel Flow Calcs Jan 2025-.xlsx



EnSol, Inc. SUBJECT: Dom Mar Recycling and Transfer Facility PROJECT NO.:20-A0062
DATE:   1-15-2025

(sec) (min)

Culvert1

Culvert 2

Culvert 3 18

Notes: 1.  Flow Capacity (Qcalc) assumes pipe in full flow.

2.  Flow Required (Qreq) 100 year design storm

REFERENCES

Mannings n Values (from ADS design manual) Equations

Pipe Material Construction n A=p*(D/2)2 Rh = A/Wp Qcalc = V*A

 Polyethylene Pipe Corrugated 0.015 - 0.020
Varies with 
Diameter

Wp=p*D V = (k/n)*(Rh)2/3*So
1/2

Smooth 0.012 (CSW) Where:
Plastic Pipe (SDR,S&D) - 0.011 k = 1.486 in US Units A = Wetted X-Section Area Wp= Wetted Perimeter

Plastic Pipe (PVC and ABS) - 0.009

Corrugated Metal Pipe CMP 0.022 - 0.026

Rivited Steel - 0.015 - 0.017 Other References

Lock-bar and Welded Steel Pipe - 0.012 - 0.013 Civil Eng. Ref. Manual, Sixth Edition

Brass and Glass - 0.009 - 0.013 Manning's n - Appendix A, Page 5-23

Concrete Pipe Average 0.013 Time of Concentration Tc

Steel Forms 0.012 - 0.014 (see Ref. page 6-13, Eq. 6.29, 6.30,  6.31)

Finished 0.011 - 0.012

Spiral Rib - 0.012 Civil Eng. Ref. Manual, Seventh Edition, Lindeburg 

Vitrified Sewer - 0.013 - 0.015 Manning's Roughness Coefficient, n - Appendix 19.A, Page A37

Clay Drainage Tile Common 0.012-1.014

Brick - 0.016 Technical Notes

Rubble Masonary - 0.016 Advanced Drainage Systems (ADS), Technical Note 2.109, Flow Capacity, June, 2001

Firm Gravel - 0.023 Table 1: Manning's "n" Value for Design (Storm and Sanitary Sewers)

ANALYSIS

5.36 Qcalc > Qreq   OK8.047          4.55 0.38 6.15 0.10

1.26

Notes

Qcalc > Qreq   OK

Required 
Flow 

Capacity 
Qreq 

(cfs)

Available Flow 
Capacity  Qcalc  

(cfs)

Pipe Flow Capacity Using Chezy-Manning Equation

0.7%0.012 29 4.11

Pipe Dia 
D

(in)
Pipe Type

Pipe 
Mannings 

"n"

Pipe Length
L 

(ft)

CPE-SMOOTH 
BORE

(ADS N-12) 
12

Output Time of 
Concentration

Tc

7.05

Velocity 
V 

(ft/sec)

0.25

18
CPE-SMOOTH 

BORE
(ADS N-12) 

0.012 0.5% 28

INPUT DATA OUTPUT DATA

0.12

Culvert 
ID

3.229          

CPE-SMOOTH 
BORE

(ADS N-12) 
0.012 0.6% 85

Hyd. Radius
Rh 

(ft)

Pipe Slope 
So 
(%)

Qcalc > Qreq   OK5.364.99 0.38 17.04 0.28 8.815          

Y:\Marangi Disposal (029)\029-A0001 TS Permit Application\Calculations\Stormwater\Jan 2025 Updates\Channel and Culvert Design-Open Channel Flow Calcs Jan 2025-.xlsx



Bioretention Worksheet

Af
WQv

df
hf
tf 

Design Point: 1

Catchment 
Number

Total Area
(Acres)

Impervious 
Area

(Acres)

Percent 
Impervious

%
Rv

WQv
(ft 3 )

Precipitation
(in)

Description

6 2.01 1.11 0.55 0.55 5587.66 1.40

0.00 55% 0.55 5,588

0 ft 3

D
0.10 in/hour
Yes

Units Notes
 ft 3

df ft 2.5-4 ft
k ft/day
hf ft 6 inches max.
tf days
Af ft 2

98 ft
142 ft

13916 ft 2

15308 ft 3

No

6,123

5,588 ft 3

0 ft 3

0 ft 3

OK

Water Quality Volume (ft3)
Depth of the Soil Medium (feet)

The hydraulic conductivity [ft/day],  can be varied 
depending on the properties of the soil media. Some 
reported conductivity values are:  Sand  - 3.5 ft/day 
(City of Austin 1988); Peat  - 2.0 ft/day (Galli 1990); 
Leaf Compost  - 8.7 ft/day (Claytor and Schueler, 
1996); Bioretention Soil  (0.5 ft/day  (Claytor & 
Schueler, 1996)

Average height of water above the planter bedThe Design Time to Filter the Treatment 
Volume Through the Filter Media (days)

k 

Enter Impervious Area Reduced 
by Disconnection of Rooftops

<<WQv after adjusting for 
Disconnected Rooftops

Okay
Soil Infiltration Rate
Using Underdrains?

Soil Group
Okay

(For use on HSG C or D Soils with underdrains)

Soil Information

Sizing √ Check to be sure Area provided ≥ Af

RRv

RRv applied

Volume Treated

Enter Site Data For Drainage Area to be Treated by Practice

Calculate the Minimum Filter Area

Enter the portion of the WQv that is not reduced for all practices 
routed to this practice.

WQv

Enter Filter Time

5,588
2.5
0.5

0.25

Required Filter Area

Af=WQv*(df)/[k*(hf+df)(tf)]

This is the portion of the WQv that is not reduced in 

This is 40% of the storage provided or WQv 
whichever is less.

Determine Runoff Reduction

Required Surface Area (ft2)

Filter Width
Filter Length

Volume Directed This volume is directed another practice

5080

Value

Enter Average Height of Ponding
Enter Hydraulic Conductivity

Enter Depth of Soil Media

Filter Area

Determine Actual Bio-Retention Area

2

Actual Volume Provided

Is the Bioretention contributing flow to 
another practice?

Select Practice N/A



Extreme Precipitation Tables
Northeast Regional Climate Center
Data represents point estimates calculated from partial duration series. All precipitation amounts are displayed in inches.

Smoothing
State

Location
Longitude
Latitude
Elevation
Date/Time

Extreme Precipitation Estimates
 5min 10min 15min 30min 60min 120min 1hr 2hr 3hr 6hr 12hr 24hr 48hr 1day 2day 4day 7day 10day

1yr 1yr 1yr 1yr
2yr 2yr 2yr 2yr
5yr 5yr 5yr 5yr
10yr 10yr 10yr 10yr
25yr 25yr 25yr 25yr
50yr 50yr 50yr 50yr

100yr 100yr 100yr 100yr
200yr 200yr 200yr 200yr
500yr 500yr 500yr 500yr

Lower Confidence Limits
 5min 10min 15min 30min 60min 120min 1hr 2hr 3hr 6hr 12hr 24hr 48hr 1day 2day 4day 7day 10day

1yr 1yr 1yr 1yr
2yr 2yr 2yr 2yr
5yr 5yr 5yr 5yr

10yr 10yr 10yr 10yr
25yr 25yr 25yr 25yr
50yr 50yr 50yr 50yr

100yr 100yr 100yr 100yr
200yr 200yr 200yr 200yr
500yr 500yr 500yr 500yr

Upper Confidence Limits
 5min 10min 15min 30min 60min 120min 1hr 2hr 3hr 6hr 12hr 24hr 48hr 1day 2day 4day 7day 10day

1yr 1yr 1yr 1yr
2yr 2yr 2yr 2yr
5yr 5yr 5yr 5yr
10yr 10yr 10yr 10yr
25yr 25yr 25yr 25yr
50yr 50yr 50yr 50yr

100yr 100yr 100yr 100yr
200yr 200yr 200yr 200yr
500yr 500yr 500yr 500yr



EAST DESIGN
DISCHARGE
POINT

WEST DESIGN
DISCHARGE
POINT

PRE-DEVELOPMENT DA-1
AREA = 9.230 ACRES
WEIGHTED CN = 81
TC = 33.7 MINUTES

PRE-DEVELOPMENT DA-2
AREA = 9.540 ACRES
WEIGHTED CN = 81
TC = 28.3 MINUTES
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NRCC 24-hr C  1-Year Rainfall=2.64"



NRCC 24-hr C  1-Year Rainfall=2.64"



NRCC 24-hr C  1-Year Rainfall=2.64"



NRCC 24-hr C  10-Year Rainfall=4.68"



NRCC 24-hr C  10-Year Rainfall=4.68"



NRCC 24-hr C  10-Year Rainfall=4.68"



NRCC 24-hr C  100-Year Rainfall=8.22"



NRCC 24-hr C  100-Year Rainfall=8.22"



NRCC 24-hr C  100-Year Rainfall=8.22"
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25S

DA-5

29S

Ditch 4

30S

Ditch 3

31S

Culvert 1

43S

DA-1

45S

DA-3

46S

DA-4

48S

DA-6

29R

Emergency Spillway

53P
CB

Culvert 3

54P

Bio-Retention Basin 1

55P

Detention Pond 1

28L

Southwest Discharge

Routing Diagram for Jan 2025 Phase 1 Transfer Station WEST
Prepared by HP,  Printed 1/15/2025

HydroCAD® 10.10-5a  s/n 07607  © 2020 HydroCAD Software Solutions LLC

Subcat Reach Pond Link



NOAA 24-hr C  1-Year Rainfall=2.64"Jan 2025 Phase 1 Transfer Station WEST
  Printed  1/15/2025Prepared by HP

Page 2HydroCAD® 10.10-5a  s/n 07607  © 2020 HydroCAD Software Solutions LLC

Summary for Subcatchment 25S: DA-5

Runoff = 9.52 cfs @ 12.13 hrs,  Volume= 0.665 af,  Depth= 2.10"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  1-Year Rainfall=2.64"

Area (ac) CN Description
0.477 80 >75% Grass cover, Good, HSG D
2.905 98 Paved parking, HSG D
0.289 98 Water Surface, HSG D
0.063 91 Gravel roads, HSG D
0.066 80 >75% Grass cover, Good, HSG D
3.800 95 Weighted Average
0.606 15.95% Pervious Area
3.194 84.05% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 25S: DA-5

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

F
lo

w
  (

cf
s)

10

9

8

7

6

5

4

3

2

1

0

NOAA 24-hr C
1-Year Rainfall=2.64"
Runoff Area=3.800 ac

Runoff Volume=0.665 af
Runoff Depth=2.10"

Tc=6.0 min
CN=95

9.52 cfs



NOAA 24-hr C  1-Year Rainfall=2.64"Jan 2025 Phase 1 Transfer Station WEST
  Printed  1/15/2025Prepared by HP
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Summary for Subcatchment 29S: Ditch 4

Runoff = 1.86 cfs @ 12.13 hrs,  Volume= 0.130 af,  Depth= 2.10"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  1-Year Rainfall=2.64"

Area (ac) CN Description
0.637 98 Paved roads w/curbs & sewers, HSG D
0.106 80 >75% Grass cover, Good, HSG D
0.743 95 Weighted Average
0.106 14.27% Pervious Area
0.637 85.73% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 29S: Ditch 4

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

F
lo

w
  (

cf
s)

2

1

0

NOAA 24-hr C
1-Year Rainfall=2.64"
Runoff Area=0.743 ac

Runoff Volume=0.130 af
Runoff Depth=2.10"

Tc=6.0 min
CN=95

1.86 cfs



NOAA 24-hr C  1-Year Rainfall=2.64"Jan 2025 Phase 1 Transfer Station WEST
  Printed  1/15/2025Prepared by HP
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Summary for Subcatchment 30S: Ditch 3

Runoff = 0.56 cfs @ 12.15 hrs,  Volume= 0.038 af,  Depth= 0.99"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  1-Year Rainfall=2.64"

Area (ac) CN Description
0.467 80 >75% Grass cover, Good, HSG D
0.467 100.00% Pervious Area

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

7.2 100 0.0434 0.23 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.17"

Subcatchment 30S: Ditch 3

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

F
lo

w
  (

cf
s)

0.6

0.55

0.5

0.45

0.4

0.35

0.3

0.25

0.2

0.15

0.1

0.05

0

NOAA 24-hr C
1-Year Rainfall=2.64"
Runoff Area=0.467 ac

Runoff Volume=0.038 af
Runoff Depth=0.99"

Flow Length=100'
Slope=0.0434 '/'

Tc=7.2 min
CN=80

0.56 cfs



NOAA 24-hr C  1-Year Rainfall=2.64"Jan 2025 Phase 1 Transfer Station WEST
  Printed  1/15/2025Prepared by HP
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Summary for Subcatchment 31S: Culvert 1

Runoff = 0.33 cfs @ 12.13 hrs,  Volume= 0.021 af,  Depth= 1.58"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  1-Year Rainfall=2.64"

Area (ac) CN Description
0.083 98 Paved parking, HSG D
0.080 80 >75% Grass cover, Good, HSG D
0.163 89 Weighted Average
0.080 49.08% Pervious Area
0.083 50.92% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 31S: Culvert 1

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

F
lo

w
  (

cf
s)

0.36

0.34

0.32

0.3

0.28

0.26

0.24

0.22

0.2

0.18

0.16

0.14

0.12

0.1

0.08

0.06

0.04

0.02

0

NOAA 24-hr C
1-Year Rainfall=2.64"
Runoff Area=0.163 ac

Runoff Volume=0.021 af
Runoff Depth=1.58"

Tc=6.0 min
CN=89

0.33 cfs



NOAA 24-hr C  1-Year Rainfall=2.64"Jan 2025 Phase 1 Transfer Station WEST
  Printed  1/15/2025Prepared by HP
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Summary for Subcatchment 43S: DA-1

Runoff = 1.09 cfs @ 12.17 hrs,  Volume= 0.080 af,  Depth= 1.16"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  1-Year Rainfall=2.64"

Area (ac) CN Description
0.700 80 >75% Grass cover, Good, HSG D
0.130 98 Paved parking, HSG D
0.830 83 Weighted Average
0.700 84.34% Pervious Area
0.130 15.66% Impervious Area

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

7.6 100 0.0990 0.22 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.17"

1.7 197 0.0720 1.88 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

9.3 297 Total

Subcatchment 43S: DA-1

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

F
lo

w
  (

cf
s)

1

0

NOAA 24-hr C
1-Year Rainfall=2.64"
Runoff Area=0.830 ac

Runoff Volume=0.080 af
Runoff Depth=1.16"

Flow Length=297'
Tc=9.3 min

CN=83

1.09 cfs



NOAA 24-hr C  1-Year Rainfall=2.64"Jan 2025 Phase 1 Transfer Station WEST
  Printed  1/15/2025Prepared by HP
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Summary for Subcatchment 45S: DA-3

Runoff = 1.20 cfs @ 12.13 hrs,  Volume= 0.081 af,  Depth= 1.91"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  1-Year Rainfall=2.64"

Area (ac) CN Description
0.110 73 Brush, Good, HSG D
0.400 98 Paved parking, HSG D
0.510 93 Weighted Average
0.110 21.57% Pervious Area
0.400 78.43% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 45S: DA-3

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

F
lo

w
  (

cf
s)

1

0

NOAA 24-hr C
1-Year Rainfall=2.64"
Runoff Area=0.510 ac

Runoff Volume=0.081 af
Runoff Depth=1.91"

Tc=6.0 min
CN=93

1.20 cfs



NOAA 24-hr C  1-Year Rainfall=2.64"Jan 2025 Phase 1 Transfer Station WEST
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Summary for Subcatchment 46S: DA-4

Runoff = 1.05 cfs @ 12.13 hrs,  Volume= 0.068 af,  Depth= 1.23"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  1-Year Rainfall=2.64"

Area (ac) CN Description
0.380 73 Brush, Good, HSG D
0.290 98 Paved parking, HSG D
0.670 84 Weighted Average
0.380 56.72% Pervious Area
0.290 43.28% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 46S: DA-4

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

F
lo

w
  (

cf
s)

1

0

NOAA 24-hr C
1-Year Rainfall=2.64"
Runoff Area=0.670 ac

Runoff Volume=0.068 af
Runoff Depth=1.23"

Tc=6.0 min
CN=84

1.05 cfs



NOAA 24-hr C  1-Year Rainfall=2.64"Jan 2025 Phase 1 Transfer Station WEST
  Printed  1/15/2025Prepared by HP

Page 9HydroCAD® 10.10-5a  s/n 07607  © 2020 HydroCAD Software Solutions LLC

Summary for Subcatchment 48S: DA-6

Runoff = 2.83 cfs @ 12.50 hrs,  Volume= 0.375 af,  Depth= 0.99"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  1-Year Rainfall=2.64"

Area (ac) CN Adj Description
4.239 80 Pasture/grassland/range, Good, HSG D
0.127 79 Woods/grass comb., Good, HSG D
0.194 98 Unconnected pavement, HSG D
4.560 81 80 Weighted Average, UI Adjusted
4.366 95.75% Pervious Area
0.194 4.25% Impervious Area
0.194 100.00% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
12.3 100 0.0295 0.14 Sheet Flow, 

Grass: Dense   n= 0.240   P2= 3.17"
5.5 676 0.0870 2.06 Shallow Concentrated Flow, 

Short Grass Pasture   Kv= 7.0 fps
15.9 596 0.0080 0.63 Shallow Concentrated Flow, 

Short Grass Pasture   Kv= 7.0 fps
33.7 1,372 Total

Subcatchment 48S: DA-6

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

F
lo

w
  (

cf
s)

3

2

1

0

NOAA 24-hr C
1-Year Rainfall=2.64"
Runoff Area=4.560 ac

Runoff Volume=0.375 af
Runoff Depth=0.99"
Flow Length=1,372'

Tc=33.7 min
UI Adjusted CN=80

2.83 cfs
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Summary for Reach 29R: Emergency Spillway

Inflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.00 fps,  Min. Travel Time= 0.0 min
Avg. Velocity = 0.00 fps,  Avg. Travel Time= 0.0 min

Peak Storage= 0 cf @ 0.00 hrs
Average Depth at Peak Storage= 0.00'
Bank-Full Depth= 1.00'  Flow Area= 20.0 sf,  Capacity= 78.57 cfs

18.00'  x  1.00'  deep channel,  n= 0.035  Earth, dense weeds
Side Slope Z-value= 2.0 '/'   Top Width= 22.00'
Length= 20.0'   Slope= 0.0100 '/'
Inlet Invert= 453.75',  Outlet Invert= 453.55'

‡

Reach 29R: Emergency Spillway

Inflow
Outflow

Hydrograph

Time  (hours)
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Avg. Flow Depth=0.00'
Max Vel=0.00 fps

n=0.035
L=20.0'

S=0.0100 '/'
Capacity=78.57 cfs

0.00 cfs

0.00 cfs
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Summary for Pond 53P: Culvert 3

Inflow Area = 0.830 ac, 15.66% Impervious,  Inflow Depth = 1.16"    for  1-Year event
Inflow = 1.09 cfs @ 12.17 hrs,  Volume= 0.080 af
Outflow = 1.09 cfs @ 12.17 hrs,  Volume= 0.080 af,  Atten= 0%,  Lag= 0.0 min
Primary = 1.09 cfs @ 12.17 hrs,  Volume= 0.080 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 455.11' @ 12.17 hrs
Flood Elev= 457.00'

Device Routing     Invert Outlet Devices
#1 Primary 454.50' 18.0"  Round Culvert   

L= 78.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 454.50' / 454.00'   S= 0.0064 '/'   Cc= 0.900   
n= 0.020  Corrugated PE, corrugated interior,  Flow Area= 1.77 sf   

Primary OutFlow  Max=1.06 cfs @ 12.17 hrs  HW=455.10'  TW=454.19'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 1.06 cfs @ 2.37 fps)

Pond 53P: Culvert 3

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=0.830 ac
Peak Elev=455.11'

18.0"
Round Culvert

n=0.020
L=78.0'

S=0.0064 '/'

1.09 cfs

1.09 cfs
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Summary for Pond 54P: Bio-Retention Basin 1

Inflow Area = 2.010 ac, 40.80% Impervious,  Inflow Depth = 1.37"    for  1-Year event
Inflow = 3.28 cfs @ 12.14 hrs,  Volume= 0.230 af
Outflow = 0.09 cfs @ 16.78 hrs,  Volume= 0.230 af,  Atten= 97%,  Lag= 278.3 min
Primary = 0.09 cfs @ 16.78 hrs,  Volume= 0.230 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 454.43' @ 16.78 hrs   Surf.Area= 14,710 sf   Storage= 6,116 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 685.5 min ( 1,515.9 - 830.4 )

Volume Invert Avail.Storage Storage Description
#1 454.00' 22,875 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

454.00 14,000 0 0
455.50 16,500 22,875 22,875

Device Routing     Invert Outlet Devices
#1 Primary 450.80' 18.0"  Round Culvert   

L= 85.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 450.80' / 450.20'   S= 0.0071 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.77 sf   

#2 Device 1 454.50' 36.0" x 36.0" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#3 Device 1 454.00' 0.250 in/hr Exfiltration over Horizontal area   
Conductivity to Groundwater Elevation = 448.80'   

Primary OutFlow  Max=0.09 cfs @ 16.78 hrs  HW=454.43'  TW=451.67'   (Dynamic Tailwater)
1=Culvert  (Passes 0.09 cfs of 11.16 cfs potential flow)

2=Orifice/Grate  ( Controls 0.00 cfs)
3=Exfiltration  ( Controls 0.09 cfs)
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Pond 54P: Bio-Retention Basin 1

Inflow
Primary

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

F
lo

w
  (

cf
s)

3

2

1

0

Inflow Area=2.010 ac
Peak Elev=454.43'

Storage=6,116 cf

3.28 cfs

0.09 cfs
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Summary for Pond 55P: Detention Pond 1

Inflow Area = 5.810 ac, 69.09% Impervious,  Inflow Depth = 1.85"    for  1-Year event
Inflow = 9.61 cfs @ 12.13 hrs,  Volume= 0.895 af
Outflow = 0.27 cfs @ 17.51 hrs,  Volume= 0.864 af,  Atten= 97%,  Lag= 322.7 min
Primary = 0.27 cfs @ 17.51 hrs,  Volume= 0.864 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Starting Elev= 450.20'   Storage= 28,039 cf
Peak Elev= 451.67' @ 17.51 hrs   Storage= 50,324 cf   (22,285 cf above start)

Plug-Flow detention time= 2,507.9 min calculated for 0.221 af (25% of inflow)
Center-of-Mass det. time= 996.6 min ( 1,972.9 - 976.3 )

Volume Invert Avail.Storage Storage Description
#1 446.00' 98,470 cf Custom Stage Data Listed below

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

446.00 0
446.20 787
447.00 4,409
448.00 9,925
449.20 18,016
450.20 28,039
451.00 39,196
452.00 55,835
453.00 75,086
454.00 98,470

Device Routing     Invert Outlet Devices
#1 Primary 450.20' 18.0"  Round Culvert   

L= 40.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 450.20' / 450.00'   S= 0.0050 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.77 sf   

#2 Device 1 450.20' 3.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#3 Device 1 451.75' 1.0' long  x 0.5' breadth Broad-Crested Rectangular Weir   

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

#4 Device 1 452.60' 24.0" x 24.0" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#5 Secondary 453.75' Channel/Reach   using Reach 29R: Emergency Spillway   
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Primary OutFlow  Max=0.27 cfs @ 17.51 hrs  HW=451.67'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Passes 0.27 cfs of 5.35 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.27 cfs @ 5.58 fps)
3=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
4=Orifice/Grate  ( Controls 0.00 cfs)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=450.20'  TW=453.75'   (Dynamic Tailwater)
5=Channel/Reach  (Channel Controls 0.00 cfs)

Pond 55P: Detention Pond 1

Inflow
Outflow
Primary
Secondary

Hydrograph

Time  (hours)
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Inflow Area=5.810 ac
Peak Elev=451.67'
Storage=50,324 cf

9.61 cfs

0.27 cfs

0.27 cfs

0.00 cfs
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Summary for Link 28L: Southwest Discharge

Inflow Area = 10.370 ac, 40.58% Impervious,  Inflow Depth > 1.43"    for  1-Year event
Inflow = 3.08 cfs @ 12.50 hrs,  Volume= 1.239 af
Primary = 3.08 cfs @ 12.50 hrs,  Volume= 1.239 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Link 28L: Southwest Discharge

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=10.370 ac
3.08 cfs
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Summary for Subcatchment 25S: DA-5

Runoff = 17.15 cfs @ 12.13 hrs,  Volume= 1.299 af,  Depth= 4.10"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NRCC 24-hr C  10-Year Rainfall=4.68"

Area (ac) CN Description
0.477 80 >75% Grass cover, Good, HSG D
2.905 98 Paved parking, HSG D
0.289 98 Water Surface, HSG D
0.063 91 Gravel roads, HSG D
0.066 80 >75% Grass cover, Good, HSG D
3.800 95 Weighted Average
0.606 15.95% Pervious Area
3.194 84.05% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 25S: DA-5

Runoff

Hydrograph

Time  (hours)
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NRCC 24-hr C
10-Year Rainfall=4.68"
Runoff Area=3.800 ac

Runoff Volume=1.299 af
Runoff Depth=4.10"

Tc=6.0 min
CN=95

17.15 cfs
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Summary for Subcatchment 29S: Ditch 4

Runoff = 3.35 cfs @ 12.13 hrs,  Volume= 0.254 af,  Depth= 4.10"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NRCC 24-hr C  10-Year Rainfall=4.68"

Area (ac) CN Description
0.637 98 Paved roads w/curbs & sewers, HSG D
0.106 80 >75% Grass cover, Good, HSG D
0.743 95 Weighted Average
0.106 14.27% Pervious Area
0.637 85.73% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 29S: Ditch 4

Runoff

Hydrograph

Time  (hours)
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NRCC 24-hr C
10-Year Rainfall=4.68"
Runoff Area=0.743 ac

Runoff Volume=0.254 af
Runoff Depth=4.10"

Tc=6.0 min
CN=95

3.35 cfs
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Summary for Subcatchment 30S: Ditch 3

Runoff = 1.45 cfs @ 12.14 hrs,  Volume= 0.102 af,  Depth= 2.62"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NRCC 24-hr C  10-Year Rainfall=4.68"

Area (ac) CN Description
0.467 80 >75% Grass cover, Good, HSG D
0.467 100.00% Pervious Area

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

7.2 100 0.0434 0.23 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.17"

Subcatchment 30S: Ditch 3

Runoff

Hydrograph

Time  (hours)
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NRCC 24-hr C
10-Year Rainfall=4.68"
Runoff Area=0.467 ac

Runoff Volume=0.102 af
Runoff Depth=2.62"

Flow Length=100'
Slope=0.0434 '/'

Tc=7.2 min
CN=80

1.45 cfs
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Summary for Subcatchment 31S: Culvert 1

Runoff = 0.66 cfs @ 12.13 hrs,  Volume= 0.047 af,  Depth= 3.47"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NRCC 24-hr C  10-Year Rainfall=4.68"

Area (ac) CN Description
0.083 98 Paved parking, HSG D
0.080 80 >75% Grass cover, Good, HSG D
0.163 89 Weighted Average
0.080 49.08% Pervious Area
0.083 50.92% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 31S: Culvert 1

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

F
lo

w
  (

cf
s)

0.7

0.65

0.6

0.55

0.5

0.45

0.4

0.35

0.3

0.25

0.2

0.15

0.1

0.05

0

NRCC 24-hr C
10-Year Rainfall=4.68"
Runoff Area=0.163 ac

Runoff Volume=0.047 af
Runoff Depth=3.47"

Tc=6.0 min
CN=89

0.66 cfs
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Summary for Subcatchment 43S: DA-1

Runoff = 2.58 cfs @ 12.16 hrs,  Volume= 0.200 af,  Depth= 2.89"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NRCC 24-hr C  10-Year Rainfall=4.68"

Area (ac) CN Description
0.700 80 >75% Grass cover, Good, HSG D
0.130 98 Paved parking, HSG D
0.830 83 Weighted Average
0.700 84.34% Pervious Area
0.130 15.66% Impervious Area

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

7.6 100 0.0990 0.22 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.17"

1.7 197 0.0720 1.88 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

9.3 297 Total

Subcatchment 43S: DA-1

Runoff

Hydrograph

Time  (hours)
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NRCC 24-hr C
10-Year Rainfall=4.68"
Runoff Area=0.830 ac

Runoff Volume=0.200 af
Runoff Depth=2.89"

Flow Length=297'
Tc=9.3 min

CN=83

2.58 cfs
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Summary for Subcatchment 45S: DA-3

Runoff = 2.24 cfs @ 12.13 hrs,  Volume= 0.165 af,  Depth= 3.88"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NRCC 24-hr C  10-Year Rainfall=4.68"

Area (ac) CN Description
0.110 73 Brush, Good, HSG D
0.400 98 Paved parking, HSG D
0.510 93 Weighted Average
0.110 21.57% Pervious Area
0.400 78.43% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 45S: DA-3

Runoff

Hydrograph

Time  (hours)
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NRCC 24-hr C
10-Year Rainfall=4.68"
Runoff Area=0.510 ac

Runoff Volume=0.165 af
Runoff Depth=3.88"

Tc=6.0 min
CN=93

2.24 cfs



NRCC 24-hr C  10-Year Rainfall=4.68"Jan 2025 Phase 1 Transfer Station WEST
  Printed  1/15/2025Prepared by HP

Page 23HydroCAD® 10.10-5a  s/n 07607  © 2020 HydroCAD Software Solutions LLC

Summary for Subcatchment 46S: DA-4

Runoff = 2.41 cfs @ 12.13 hrs,  Volume= 0.166 af,  Depth= 2.98"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NRCC 24-hr C  10-Year Rainfall=4.68"

Area (ac) CN Description
0.380 73 Brush, Good, HSG D
0.290 98 Paved parking, HSG D
0.670 84 Weighted Average
0.380 56.72% Pervious Area
0.290 43.28% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 46S: DA-4

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

F
lo

w
  (

cf
s)

2

1

0

NRCC 24-hr C
10-Year Rainfall=4.68"
Runoff Area=0.670 ac

Runoff Volume=0.166 af
Runoff Depth=2.98"

Tc=6.0 min
CN=84

2.41 cfs
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Summary for Subcatchment 48S: DA-6

Runoff = 7.27 cfs @ 12.47 hrs,  Volume= 0.994 af,  Depth= 2.62"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NRCC 24-hr C  10-Year Rainfall=4.68"

Area (ac) CN Adj Description
4.239 80 Pasture/grassland/range, Good, HSG D
0.127 79 Woods/grass comb., Good, HSG D
0.194 98 Unconnected pavement, HSG D
4.560 81 80 Weighted Average, UI Adjusted
4.366 95.75% Pervious Area
0.194 4.25% Impervious Area
0.194 100.00% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
12.3 100 0.0295 0.14 Sheet Flow, 

Grass: Dense   n= 0.240   P2= 3.17"
5.5 676 0.0870 2.06 Shallow Concentrated Flow, 

Short Grass Pasture   Kv= 7.0 fps
15.9 596 0.0080 0.63 Shallow Concentrated Flow, 

Short Grass Pasture   Kv= 7.0 fps
33.7 1,372 Total

Subcatchment 48S: DA-6

Runoff

Hydrograph

Time  (hours)
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NRCC 24-hr C
10-Year Rainfall=4.68"
Runoff Area=4.560 ac

Runoff Volume=0.994 af
Runoff Depth=2.62"
Flow Length=1,372'

Tc=33.7 min
UI Adjusted CN=80

7.27 cfs
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Summary for Reach 29R: Emergency Spillway

Inflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.00 fps,  Min. Travel Time= 0.0 min
Avg. Velocity = 0.00 fps,  Avg. Travel Time= 0.0 min

Peak Storage= 0 cf @ 0.00 hrs
Average Depth at Peak Storage= 0.00'
Bank-Full Depth= 1.00'  Flow Area= 20.0 sf,  Capacity= 78.57 cfs

18.00'  x  1.00'  deep channel,  n= 0.035  Earth, dense weeds
Side Slope Z-value= 2.0 '/'   Top Width= 22.00'
Length= 20.0'   Slope= 0.0100 '/'
Inlet Invert= 453.75',  Outlet Invert= 453.55'

‡

Reach 29R: Emergency Spillway

Inflow
Outflow

Hydrograph

Time  (hours)
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Avg. Flow Depth=0.00'
Max Vel=0.00 fps

n=0.035
L=20.0'

S=0.0100 '/'
Capacity=78.57 cfs

0.00 cfs

0.00 cfs
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Summary for Pond 53P: Culvert 3

Inflow Area = 0.830 ac, 15.66% Impervious,  Inflow Depth = 2.89"    for  10-Year event
Inflow = 2.58 cfs @ 12.16 hrs,  Volume= 0.200 af
Outflow = 2.58 cfs @ 12.16 hrs,  Volume= 0.200 af,  Atten= 0%,  Lag= 0.0 min
Primary = 2.58 cfs @ 12.16 hrs,  Volume= 0.200 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 455.48' @ 12.16 hrs
Flood Elev= 457.00'

Device Routing     Invert Outlet Devices
#1 Primary 454.50' 18.0"  Round Culvert   

L= 78.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 454.50' / 454.00'   S= 0.0064 '/'   Cc= 0.900   
n= 0.020  Corrugated PE, corrugated interior,  Flow Area= 1.77 sf   

Primary OutFlow  Max=2.52 cfs @ 12.16 hrs  HW=455.47'  TW=454.52'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 2.52 cfs @ 2.98 fps)

Pond 53P: Culvert 3

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=0.830 ac
Peak Elev=455.48'

18.0"
Round Culvert

n=0.020
L=78.0'

S=0.0064 '/'

2.58 cfs

2.58 cfs
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Summary for Pond 54P: Bio-Retention Basin 1

Inflow Area = 2.010 ac, 40.80% Impervious,  Inflow Depth = 3.17"    for  10-Year event
Inflow = 7.11 cfs @ 12.14 hrs,  Volume= 0.531 af
Outflow = 2.18 cfs @ 12.37 hrs,  Volume= 0.531 af,  Atten= 69%,  Lag= 14.0 min
Primary = 2.18 cfs @ 12.37 hrs,  Volume= 0.531 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 454.64' @ 12.37 hrs   Surf.Area= 15,069 sf   Storage= 9,322 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 458.2 min ( 1,270.6 - 812.4 )

Volume Invert Avail.Storage Storage Description
#1 454.00' 22,875 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

454.00 14,000 0 0
455.50 16,500 22,875 22,875

Device Routing     Invert Outlet Devices
#1 Primary 450.80' 18.0"  Round Culvert   

L= 85.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 450.80' / 450.20'   S= 0.0071 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.77 sf   

#2 Device 1 454.50' 36.0" x 36.0" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#3 Device 1 454.00' 0.250 in/hr Exfiltration over Horizontal area   
Conductivity to Groundwater Elevation = 448.80'   

Primary OutFlow  Max=2.17 cfs @ 12.37 hrs  HW=454.64'  TW=452.29'   (Dynamic Tailwater)
1=Culvert  (Passes 2.17 cfs of 10.30 cfs potential flow)

2=Orifice/Grate  (Weir Controls 2.07 cfs @ 1.23 fps)
3=Exfiltration  ( Controls 0.10 cfs)
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Pond 54P: Bio-Retention Basin 1

Inflow
Primary

Hydrograph
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Inflow Area=2.010 ac
Peak Elev=454.64'

Storage=9,322 cf

7.11 cfs

2.18 cfs
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Summary for Pond 55P: Detention Pond 1

Inflow Area = 5.810 ac, 69.09% Impervious,  Inflow Depth = 3.78"    for  10-Year event
Inflow = 17.15 cfs @ 12.13 hrs,  Volume= 1.830 af
Outflow = 2.51 cfs @ 13.08 hrs,  Volume= 1.788 af,  Atten= 85%,  Lag= 57.4 min
Primary = 2.51 cfs @ 13.08 hrs,  Volume= 1.788 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Starting Elev= 450.20'   Storage= 28,039 cf
Peak Elev= 452.51' @ 13.08 hrs   Storage= 65,684 cf   (37,645 cf above start)

Plug-Flow detention time= 1,314.6 min calculated for 1.144 af (63% of inflow)
Center-of-Mass det. time= 654.6 min ( 1,572.2 - 917.6 )

Volume Invert Avail.Storage Storage Description
#1 446.00' 98,470 cf Custom Stage Data Listed below

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

446.00 0
446.20 787
447.00 4,409
448.00 9,925
449.20 18,016
450.20 28,039
451.00 39,196
452.00 55,835
453.00 75,086
454.00 98,470

Device Routing     Invert Outlet Devices
#1 Primary 450.20' 18.0"  Round Culvert   

L= 40.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 450.20' / 450.00'   S= 0.0050 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.77 sf   

#2 Device 1 450.20' 3.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#3 Device 1 451.75' 1.0' long  x 0.5' breadth Broad-Crested Rectangular Weir   

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

#4 Device 1 452.60' 24.0" x 24.0" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#5 Secondary 453.75' Channel/Reach   using Reach 29R: Emergency Spillway   
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Primary OutFlow  Max=2.51 cfs @ 13.08 hrs  HW=452.51'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Passes 2.51 cfs of 8.39 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.35 cfs @ 7.12 fps)
3=Broad-Crested Rectangular Weir  (Weir Controls 2.16 cfs @ 2.84 fps)
4=Orifice/Grate  ( Controls 0.00 cfs)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=450.20'  TW=453.75'   (Dynamic Tailwater)
5=Channel/Reach  (Channel Controls 0.00 cfs)

Pond 55P: Detention Pond 1
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Inflow Area=5.810 ac
Peak Elev=452.51'
Storage=65,684 cf
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Summary for Link 28L: Southwest Discharge

Inflow Area = 10.370 ac, 40.58% Impervious,  Inflow Depth > 3.22"    for  10-Year event
Inflow = 9.12 cfs @ 12.50 hrs,  Volume= 2.782 af
Primary = 9.12 cfs @ 12.50 hrs,  Volume= 2.782 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Link 28L: Southwest Discharge
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Inflow Area=10.370 ac
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Summary for Subcatchment 25S: DA-5

Runoff = 30.79 cfs @ 12.13 hrs,  Volume= 2.413 af,  Depth= 7.62"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NRCC 24-hr C  100-Year Rainfall=8.22"

Area (ac) CN Description
0.477 80 >75% Grass cover, Good, HSG D
2.905 98 Paved parking, HSG D
0.289 98 Water Surface, HSG D
0.063 91 Gravel roads, HSG D
0.066 80 >75% Grass cover, Good, HSG D
3.800 95 Weighted Average
0.606 15.95% Pervious Area
3.194 84.05% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 25S: DA-5

Runoff

Hydrograph

Time  (hours)
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NRCC 24-hr C
100-Year Rainfall=8.22"

Runoff Area=3.800 ac
Runoff Volume=2.413 af

Runoff Depth=7.62"
Tc=6.0 min

CN=95

30.79 cfs
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Summary for Subcatchment 29S: Ditch 4

Runoff = 6.02 cfs @ 12.13 hrs,  Volume= 0.472 af,  Depth= 7.62"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NRCC 24-hr C  100-Year Rainfall=8.22"

Area (ac) CN Description
0.637 98 Paved roads w/curbs & sewers, HSG D
0.106 80 >75% Grass cover, Good, HSG D
0.743 95 Weighted Average
0.106 14.27% Pervious Area
0.637 85.73% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 29S: Ditch 4

Runoff

Hydrograph

Time  (hours)
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NRCC 24-hr C
100-Year Rainfall=8.22"

Runoff Area=0.743 ac
Runoff Volume=0.472 af

Runoff Depth=7.62"
Tc=6.0 min

CN=95

6.02 cfs
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Summary for Subcatchment 30S: Ditch 3

Runoff = 3.13 cfs @ 12.14 hrs,  Volume= 0.227 af,  Depth= 5.83"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NRCC 24-hr C  100-Year Rainfall=8.22"

Area (ac) CN Description
0.467 80 >75% Grass cover, Good, HSG D
0.467 100.00% Pervious Area

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

7.2 100 0.0434 0.23 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.17"

Subcatchment 30S: Ditch 3

Runoff

Hydrograph

Time  (hours)
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NRCC 24-hr C
100-Year Rainfall=8.22"

Runoff Area=0.467 ac
Runoff Volume=0.227 af

Runoff Depth=5.83"
Flow Length=100'

Slope=0.0434 '/'
Tc=7.2 min

CN=80

3.13 cfs
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Summary for Subcatchment 31S: Culvert 1

Runoff = 1.26 cfs @ 12.13 hrs,  Volume= 0.094 af,  Depth= 6.90"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NRCC 24-hr C  100-Year Rainfall=8.22"

Area (ac) CN Description
0.083 98 Paved parking, HSG D
0.080 80 >75% Grass cover, Good, HSG D
0.163 89 Weighted Average
0.080 49.08% Pervious Area
0.083 50.92% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 31S: Culvert 1

Runoff

Hydrograph

Time  (hours)
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NRCC 24-hr C
100-Year Rainfall=8.22"

Runoff Area=0.163 ac
Runoff Volume=0.094 af

Runoff Depth=6.90"
Tc=6.0 min

CN=89

1.26 cfs
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Summary for Subcatchment 43S: DA-1

Runoff = 5.36 cfs @ 12.16 hrs,  Volume= 0.428 af,  Depth= 6.19"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NRCC 24-hr C  100-Year Rainfall=8.22"

Area (ac) CN Description
0.700 80 >75% Grass cover, Good, HSG D
0.130 98 Paved parking, HSG D
0.830 83 Weighted Average
0.700 84.34% Pervious Area
0.130 15.66% Impervious Area

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

7.6 100 0.0990 0.22 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.17"

1.7 197 0.0720 1.88 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

9.3 297 Total

Subcatchment 43S: DA-1

Runoff

Hydrograph

Time  (hours)
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NRCC 24-hr C
100-Year Rainfall=8.22"

Runoff Area=0.830 ac
Runoff Volume=0.428 af

Runoff Depth=6.19"
Flow Length=297'

Tc=9.3 min
CN=83

5.36 cfs
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Summary for Subcatchment 45S: DA-3

Runoff = 4.09 cfs @ 12.13 hrs,  Volume= 0.314 af,  Depth= 7.38"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NRCC 24-hr C  100-Year Rainfall=8.22"

Area (ac) CN Description
0.110 73 Brush, Good, HSG D
0.400 98 Paved parking, HSG D
0.510 93 Weighted Average
0.110 21.57% Pervious Area
0.400 78.43% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 45S: DA-3

Runoff

Hydrograph

Time  (hours)
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NRCC 24-hr C
100-Year Rainfall=8.22"

Runoff Area=0.510 ac
Runoff Volume=0.314 af

Runoff Depth=7.38"
Tc=6.0 min

CN=93

4.09 cfs
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Summary for Subcatchment 46S: DA-4

Runoff = 4.91 cfs @ 12.13 hrs,  Volume= 0.352 af,  Depth= 6.31"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NRCC 24-hr C  100-Year Rainfall=8.22"

Area (ac) CN Description
0.380 73 Brush, Good, HSG D
0.290 98 Paved parking, HSG D
0.670 84 Weighted Average
0.380 56.72% Pervious Area
0.290 43.28% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 46S: DA-4

Runoff

Hydrograph

Time  (hours)
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NRCC 24-hr C
100-Year Rainfall=8.22"

Runoff Area=0.670 ac
Runoff Volume=0.352 af

Runoff Depth=6.31"
Tc=6.0 min

CN=84

4.91 cfs
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Summary for Subcatchment 48S: DA-6

Runoff = 15.99 cfs @ 12.46 hrs,  Volume= 2.216 af,  Depth= 5.83"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NRCC 24-hr C  100-Year Rainfall=8.22"

Area (ac) CN Adj Description
4.239 80 Pasture/grassland/range, Good, HSG D
0.127 79 Woods/grass comb., Good, HSG D
0.194 98 Unconnected pavement, HSG D
4.560 81 80 Weighted Average, UI Adjusted
4.366 95.75% Pervious Area
0.194 4.25% Impervious Area
0.194 100.00% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
12.3 100 0.0295 0.14 Sheet Flow, 

Grass: Dense   n= 0.240   P2= 3.17"
5.5 676 0.0870 2.06 Shallow Concentrated Flow, 

Short Grass Pasture   Kv= 7.0 fps
15.9 596 0.0080 0.63 Shallow Concentrated Flow, 

Short Grass Pasture   Kv= 7.0 fps
33.7 1,372 Total

Subcatchment 48S: DA-6
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NRCC 24-hr C
100-Year Rainfall=8.22"

Runoff Area=4.560 ac
Runoff Volume=2.216 af

Runoff Depth=5.83"
Flow Length=1,372'

Tc=33.7 min
UI Adjusted CN=80

15.99 cfs
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Summary for Reach 29R: Emergency Spillway

Inflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.00 fps,  Min. Travel Time= 0.0 min
Avg. Velocity = 0.00 fps,  Avg. Travel Time= 0.0 min

Peak Storage= 0 cf @ 0.00 hrs
Average Depth at Peak Storage= 0.00'
Bank-Full Depth= 1.00'  Flow Area= 20.0 sf,  Capacity= 78.57 cfs

18.00'  x  1.00'  deep channel,  n= 0.035  Earth, dense weeds
Side Slope Z-value= 2.0 '/'   Top Width= 22.00'
Length= 20.0'   Slope= 0.0100 '/'
Inlet Invert= 453.75',  Outlet Invert= 453.55'

‡

Reach 29R: Emergency Spillway
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Max Vel=0.00 fps

n=0.035
L=20.0'

S=0.0100 '/'
Capacity=78.57 cfs
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0.00 cfs
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Summary for Pond 53P: Culvert 3

Inflow Area = 0.830 ac, 15.66% Impervious,  Inflow Depth = 6.19"    for  100-Year event
Inflow = 5.36 cfs @ 12.16 hrs,  Volume= 0.428 af
Outflow = 5.36 cfs @ 12.16 hrs,  Volume= 0.428 af,  Atten= 0%,  Lag= 0.0 min
Primary = 5.36 cfs @ 12.16 hrs,  Volume= 0.428 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 456.08' @ 12.16 hrs
Flood Elev= 457.00'

Device Routing     Invert Outlet Devices
#1 Primary 454.50' 18.0"  Round Culvert   

L= 78.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 454.50' / 454.00'   S= 0.0064 '/'   Cc= 0.900   
n= 0.020  Corrugated PE, corrugated interior,  Flow Area= 1.77 sf   

Primary OutFlow  Max=5.24 cfs @ 12.16 hrs  HW=456.05'  TW=454.88'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 5.24 cfs @ 3.56 fps)

Pond 53P: Culvert 3

Inflow
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Hydrograph

Time  (hours)
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Inflow Area=0.830 ac
Peak Elev=456.08'

18.0"
Round Culvert

n=0.020
L=78.0'

S=0.0064 '/'

5.36 cfs

5.36 cfs
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Summary for Pond 54P: Bio-Retention Basin 1

Inflow Area = 2.010 ac, 40.80% Impervious,  Inflow Depth = 6.53"    for  100-Year event
Inflow = 14.13 cfs @ 12.14 hrs,  Volume= 1.094 af
Outflow = 9.30 cfs @ 12.17 hrs,  Volume= 1.094 af,  Atten= 34%,  Lag= 1.9 min
Primary = 9.30 cfs @ 12.17 hrs,  Volume= 1.094 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 454.92' @ 12.24 hrs   Surf.Area= 15,537 sf   Storage= 13,621 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 246.8 min ( 1,038.3 - 791.5 )

Volume Invert Avail.Storage Storage Description
#1 454.00' 22,875 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

454.00 14,000 0 0
455.50 16,500 22,875 22,875

Device Routing     Invert Outlet Devices
#1 Primary 450.80' 18.0"  Round Culvert   

L= 85.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 450.80' / 450.20'   S= 0.0071 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.77 sf   

#2 Device 1 454.50' 36.0" x 36.0" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#3 Device 1 454.00' 0.250 in/hr Exfiltration over Horizontal area   
Conductivity to Groundwater Elevation = 448.80'   

Primary OutFlow  Max=8.60 cfs @ 12.17 hrs  HW=454.89'  TW=453.25'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 8.60 cfs @ 4.87 fps)

2=Orifice/Grate  (Passes < 9.58 cfs potential flow)
3=Exfiltration  (Passes < 0.10 cfs potential flow)
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Pond 54P: Bio-Retention Basin 1

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=2.010 ac
Peak Elev=454.92'
Storage=13,621 cf

14.13 cfs

9.30 cfs
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Summary for Pond 55P: Detention Pond 1

Inflow Area = 5.810 ac, 69.09% Impervious,  Inflow Depth = 7.24"    for  100-Year event
Inflow = 39.36 cfs @ 12.13 hrs,  Volume= 3.507 af
Outflow = 11.02 cfs @ 12.50 hrs,  Volume= 3.462 af,  Atten= 72%,  Lag= 21.8 min
Primary = 11.02 cfs @ 12.50 hrs,  Volume= 3.462 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Starting Elev= 450.20'   Storage= 28,039 cf
Peak Elev= 453.64' @ 12.50 hrs   Storage= 90,113 cf   (62,074 cf above start)

Plug-Flow detention time= 649.3 min calculated for 2.816 af (80% of inflow)
Center-of-Mass det. time= 391.2 min ( 1,237.0 - 845.8 )

Volume Invert Avail.Storage Storage Description
#1 446.00' 98,470 cf Custom Stage Data Listed below

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

446.00 0
446.20 787
447.00 4,409
448.00 9,925
449.20 18,016
450.20 28,039
451.00 39,196
452.00 55,835
453.00 75,086
454.00 98,470

Device Routing     Invert Outlet Devices
#1 Primary 450.20' 18.0"  Round Culvert   

L= 40.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 450.20' / 450.00'   S= 0.0050 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.77 sf   

#2 Device 1 450.20' 3.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#3 Device 1 451.75' 1.0' long  x 0.5' breadth Broad-Crested Rectangular Weir   

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

#4 Device 1 452.60' 24.0" x 24.0" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#5 Secondary 453.75' Channel/Reach   using Reach 29R: Emergency Spillway   
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Primary OutFlow  Max=11.02 cfs @ 12.50 hrs  HW=453.64'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 11.02 cfs @ 6.24 fps)

2=Orifice/Grate  (Passes < 0.43 cfs potential flow)
3=Broad-Crested Rectangular Weir  (Passes < 8.64 cfs potential flow)
4=Orifice/Grate  (Passes < 19.66 cfs potential flow)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=450.20'  TW=453.75'   (Dynamic Tailwater)
5=Channel/Reach  (Channel Controls 0.00 cfs)

Pond 55P: Detention Pond 1

Inflow
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Primary
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Hydrograph
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Inflow Area=5.810 ac
Peak Elev=453.64'
Storage=90,113 cf

39.36 cfs
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0.00 cfs
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Summary for Link 28L: Southwest Discharge

Inflow Area = 10.370 ac, 40.58% Impervious,  Inflow Depth > 6.57"    for  100-Year event
Inflow = 27.01 cfs @ 12.46 hrs,  Volume= 5.678 af
Primary = 27.01 cfs @ 12.46 hrs,  Volume= 5.678 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Link 28L: Southwest Discharge
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Inflow Area=10.370 ac
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Summary for Subcatchment 34S: DA-8

Runoff = 2.60 cfs @ 12.16 hrs,  Volume= 0.189 af,  Depth= 1.66"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  1-Year Rainfall=2.64"

Area (ac) CN Description
0.620 80 >75% Grass cover, Good, HSG D
0.210 98 Paved parking, HSG D
0.540 98 Water Surface, 0% imp, HSG D
1.370 90 Weighted Average
1.160 84.67% Pervious Area
0.210 15.33% Impervious Area

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

8.3 100 0.0790 0.20 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.17"

0.7 55 0.0380 1.36 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

9.0 155 Total

Subcatchment 34S: DA-8

Runoff

Hydrograph

Time  (hours)
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NOAA 24-hr C
1-Year Rainfall=2.64"
Runoff Area=1.370 ac

Runoff Volume=0.189 af
Runoff Depth=1.66"

Flow Length=155'
Tc=9.0 min

CN=90

2.60 cfs
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Summary for Subcatchment 36S: DA-2

Runoff = 1.30 cfs @ 12.18 hrs,  Volume= 0.098 af,  Depth= 1.29"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  1-Year Rainfall=2.64"

Area (ac) CN Description
0.648 80 >75% Grass cover, Good, HSG D
0.266 98 Paved parking, HSG D
0.914 85 Weighted Average
0.648 70.90% Pervious Area
0.266 29.10% Impervious Area

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

8.4 100 0.0300 0.20 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.17"

1.2 102 0.0390 1.38 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

0.6 97 0.0100 2.57 10.27 Channel Flow, 
Area= 4.0 sf  Perim= 8.5'  r= 0.47'
n= 0.035  Earth, dense weeds

10.2 299 Total

Subcatchment 36S: DA-2

Runoff
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NOAA 24-hr C
1-Year Rainfall=2.64"
Runoff Area=0.914 ac

Runoff Volume=0.098 af
Runoff Depth=1.29"

Flow Length=299'
Tc=10.2 min

CN=85

1.30 cfs
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Summary for Subcatchment 37S: DA-10

Runoff = 4.66 cfs @ 12.21 hrs,  Volume= 0.379 af,  Depth= 1.04"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  1-Year Rainfall=2.64"

Area (ac) CN Description
4.048 80 >75% Grass cover, Good, HSG D
0.312 98 Paved parking, HSG D
4.360 81 Weighted Average
4.048 92.84% Pervious Area
0.312 7.16% Impervious Area

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

7.5 100 0.0400 0.22 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.17"

0.7 129 0.0221 3.02 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

4.0 249 0.0221 1.04 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

12.2 478 Total

Subcatchment 37S: DA-10

Runoff

Hydrograph

Time  (hours)
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NOAA 24-hr C
1-Year Rainfall=2.64"
Runoff Area=4.360 ac

Runoff Volume=0.379 af
Runoff Depth=1.04"

Flow Length=478'
Tc=12.2 min

CN=81

4.66 cfs
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Summary for Subcatchment 40S: DA-7B

Runoff = 0.54 cfs @ 12.19 hrs,  Volume= 0.041 af,  Depth= 1.50"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  1-Year Rainfall=2.64"

Area (ac) CN Description
0.192 80 >75% Grass cover, Good, HSG D
0.138 98 Paved parking, HSG D
0.330 88 Weighted Average
0.192 58.18% Pervious Area
0.138 41.82% Impervious Area

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

9.8 100 0.0200 0.17 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.17"

0.5 31 0.0200 0.99 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

0.4 64 0.0200 2.87 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

10.7 195 Total

Subcatchment 40S: DA-7B
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NOAA 24-hr C
1-Year Rainfall=2.64"
Runoff Area=0.330 ac

Runoff Volume=0.041 af
Runoff Depth=1.50"

Flow Length=195'
Slope=0.0200 '/'

Tc=10.7 min
CN=88

0.54 cfs
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Summary for Subcatchment 41S: DA-7A

Runoff = 0.93 cfs @ 12.18 hrs,  Volume= 0.072 af,  Depth= 1.82"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  1-Year Rainfall=2.64"

Area (ac) CN Description
0.165 80 >75% Grass cover, Good, HSG D
0.311 98 Paved parking, HSG D
0.476 92 Weighted Average
0.165 34.66% Pervious Area
0.311 65.34% Impervious Area

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

9.8 100 0.0200 0.17 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.17"

0.2 31 0.0200 2.12 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

0.3 54 0.0200 2.87 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

10.3 185 Total

Subcatchment 41S: DA-7A

Runoff
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NOAA 24-hr C
1-Year Rainfall=2.64"
Runoff Area=0.476 ac

Runoff Volume=0.072 af
Runoff Depth=1.82"

Flow Length=185'
Slope=0.0200 '/'

Tc=10.3 min
CN=92

0.93 cfs
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Summary for Subcatchment 42S: DA-7C

Runoff = 0.86 cfs @ 12.13 hrs,  Volume= 0.064 af,  Depth= 2.41"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  1-Year Rainfall=2.64"

Area (ac) CN Description
0.321 98 Paved parking, HSG D
0.321 100.00% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 42S: DA-7C

Runoff

Hydrograph
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NOAA 24-hr C
1-Year Rainfall=2.64"
Runoff Area=0.321 ac

Runoff Volume=0.064 af
Runoff Depth=2.41"

Tc=6.0 min
CN=98

0.86 cfs
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Summary for Subcatchment 49S: DA-7D

Runoff = 0.85 cfs @ 12.13 hrs,  Volume= 0.064 af,  Depth= 2.41"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  1-Year Rainfall=2.64"

Area (ac) CN Description
0.317 98 Paved parking, HSG D
0.317 100.00% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 49S: DA-7D

Runoff

Hydrograph
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NOAA 24-hr C
1-Year Rainfall=2.64"
Runoff Area=0.317 ac

Runoff Volume=0.064 af
Runoff Depth=2.41"

Tc=6.0 min
CN=98

0.85 cfs
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Summary for Subcatchment 55S: DA-7E

Runoff = 0.86 cfs @ 12.18 hrs,  Volume= 0.067 af,  Depth= 1.82"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NOAA 24-hr C  1-Year Rainfall=2.64"

Area (ac) CN Description
0.153 80 >75% Grass cover, Good, HSG D
0.287 98 Paved parking, HSG D
0.440 92 Weighted Average
0.153 34.77% Pervious Area
0.287 65.23% Impervious Area

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

9.8 100 0.0200 0.17 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.17"

0.2 22 0.0200 2.12 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

0.2 30 0.0100 2.03 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

10.2 152 Total

Subcatchment 55S: DA-7E
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NOAA 24-hr C
1-Year Rainfall=2.64"
Runoff Area=0.440 ac

Runoff Volume=0.067 af
Runoff Depth=1.82"

Flow Length=152'
Tc=10.2 min

CN=92

0.86 cfs
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Summary for Reach 40R: Emergency Spillway

Inflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.00 fps,  Min. Travel Time= 0.0 min
Avg. Velocity = 0.00 fps,  Avg. Travel Time= 0.0 min

Peak Storage= 0 cf @ 0.00 hrs
Average Depth at Peak Storage= 0.00'
Bank-Full Depth= 1.00'  Flow Area= 20.0 sf,  Capacity= 78.57 cfs

18.00'  x  1.00'  deep channel,  n= 0.035  Earth, dense weeds
Side Slope Z-value= 2.0 '/'   Top Width= 22.00'
Length= 22.0'   Slope= 0.0100 '/'
Inlet Invert= 450.25',  Outlet Invert= 450.03'

‡

Reach 40R: Emergency Spillway

Inflow
Outflow

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

F
lo

w
  (

cf
s)

1

0

Avg. Flow Depth=0.00'
Max Vel=0.00 fps

n=0.035
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S=0.0100 '/'
Capacity=78.57 cfs
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Summary for Pond 33P: Detention Pond 2

Inflow Area = 4.168 ac, 44.39% Impervious,  Inflow Depth = 1.72"    for  1-Year event
Inflow = 7.77 cfs @ 12.16 hrs,  Volume= 0.596 af
Outflow = 0.25 cfs @ 15.70 hrs,  Volume= 0.579 af,  Atten= 97%,  Lag= 212.3 min
Primary = 0.25 cfs @ 15.70 hrs,  Volume= 0.579 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Starting Elev= 447.00'   Storage= 26,653 cf
Peak Elev= 448.28' @ 15.70 hrs   Storage= 44,369 cf   (17,716 cf above start)

Plug-Flow detention time= (not calculated: initial storage exceeds outflow)
Center-of-Mass det. time= 883.3 min ( 1,693.4 - 810.1 )

Volume Invert Avail.Storage Storage Description
#1 442.50' 93,316 cf Custom Stage Data Listed below

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

442.50 0
443.00 1,884
444.00 6,439
445.00 11,973
446.00 18,567
447.00 26,653
448.00 40,190
449.00 55,359
450.00 73,038
451.00 93,316

Device Routing     Invert Outlet Devices
#0 Secondary 451.00' Automatic Storage Overflow   (Discharged without head)
#1 Primary 447.00' 18.0"  Round Culvert   

L= 40.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 447.00' / 446.80'   S= 0.0050 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.77 sf   

#2 Device 1 447.00' 3.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#3 Device 1 448.60' 1.0' long  x 0.5' breadth Broad-Crested Rectangular Weir   

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

#4 Device 1 450.00' 24.0" x 24.0" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#5 Secondary 450.25' Channel/Reach   using Reach 40R: Emergency Spillway   
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Primary OutFlow  Max=0.25 cfs @ 15.70 hrs  HW=448.28'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Passes 0.25 cfs of 4.34 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.25 cfs @ 5.16 fps)
3=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
4=Orifice/Grate  ( Controls 0.00 cfs)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=447.00'  TW=450.25'   (Dynamic Tailwater)
5=Channel/Reach  (Channel Controls 0.00 cfs)

Pond 33P: Detention Pond 2

Inflow
Outflow
Primary
Secondary

Hydrograph

Time  (hours)
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Inflow Area=4.168 ac
Peak Elev=448.28'
Storage=44,369 cf

7.77 cfs

0.25 cfs

0.25 cfs

0.00 cfs
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Summary for Pond 44P: CB-1

Inflow Area = 0.476 ac, 65.34% Impervious,  Inflow Depth = 1.82"    for  1-Year event
Inflow = 0.93 cfs @ 12.18 hrs,  Volume= 0.072 af
Outflow = 0.93 cfs @ 12.18 hrs,  Volume= 0.072 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.93 cfs @ 12.18 hrs,  Volume= 0.072 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 451.54' @ 12.21 hrs
Flood Elev= 454.50'

Device Routing     Invert Outlet Devices
#1 Primary 451.00' 24.0"  Round Culvert   

L= 50.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 451.00' / 450.70'   S= 0.0060 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 3.14 sf   

Primary OutFlow  Max=0.78 cfs @ 12.18 hrs  HW=451.52'  TW=451.35'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 0.78 cfs @ 1.81 fps)

Pond 44P: CB-1

Inflow
Primary

Hydrograph

Time  (hours)
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Summary for Pond 45P: CB-2

Inflow Area = 0.806 ac, 55.71% Impervious,  Inflow Depth = 1.69"    for  1-Year event
Inflow = 1.47 cfs @ 12.18 hrs,  Volume= 0.114 af
Outflow = 1.47 cfs @ 12.18 hrs,  Volume= 0.114 af,  Atten= 0%,  Lag= 0.0 min
Primary = 1.47 cfs @ 12.18 hrs,  Volume= 0.114 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 451.37' @ 12.20 hrs
Flood Elev= 454.50'

Device Routing     Invert Outlet Devices
#1 Primary 450.70' 24.0"  Round Culvert   

L= 70.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 450.70' / 450.30'   S= 0.0057 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 3.14 sf   

Primary OutFlow  Max=1.31 cfs @ 12.18 hrs  HW=451.36'  TW=451.11'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 1.31 cfs @ 2.18 fps)

Pond 45P: CB-2

Inflow
Primary

Hydrograph

Time  (hours)
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Summary for Pond 46P: CB-3

Inflow Area = 1.127 ac, 68.32% Impervious,  Inflow Depth = 1.90"    for  1-Year event
Inflow = 2.25 cfs @ 12.15 hrs,  Volume= 0.178 af
Outflow = 2.25 cfs @ 12.15 hrs,  Volume= 0.178 af,  Atten= 0%,  Lag= 0.0 min
Primary = 2.25 cfs @ 12.15 hrs,  Volume= 0.178 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 451.12' @ 12.19 hrs
Flood Elev= 454.50'

Device Routing     Invert Outlet Devices
#1 Primary 450.30' 24.0"  Round Culvert   

L= 84.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 450.30' / 449.80'   S= 0.0060 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 3.14 sf   

Primary OutFlow  Max=1.86 cfs @ 12.15 hrs  HW=451.10'  TW=450.83'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 1.86 cfs @ 2.34 fps)

Pond 46P: CB-3

Inflow
Primary

Hydrograph

Time  (hours)
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Summary for Pond 48P: CB-4

Inflow Area = 2.041 ac, 50.76% Impervious,  Inflow Depth = 1.63"    for  1-Year event
Inflow = 3.52 cfs @ 12.16 hrs,  Volume= 0.276 af
Outflow = 3.52 cfs @ 12.16 hrs,  Volume= 0.276 af,  Atten= 0%,  Lag= 0.0 min
Primary = 3.52 cfs @ 12.16 hrs,  Volume= 0.276 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 450.87' @ 12.19 hrs
Flood Elev= 454.50'

Device Routing     Invert Outlet Devices
#1 Primary 449.80' 24.0"  Round Culvert   

L= 52.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 449.80' / 449.50'   S= 0.0058 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 3.14 sf   

Primary OutFlow  Max=2.99 cfs @ 12.16 hrs  HW=450.83'  TW=450.58'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 2.99 cfs @ 2.66 fps)

Pond 48P: CB-4

Inflow
Primary

Hydrograph

Time  (hours)
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Summary for Pond 50P: CB-5

Inflow Area = 2.358 ac, 57.38% Impervious,  Inflow Depth = 1.73"    for  1-Year event
Inflow = 4.32 cfs @ 12.15 hrs,  Volume= 0.340 af
Outflow = 4.32 cfs @ 12.15 hrs,  Volume= 0.340 af,  Atten= 0%,  Lag= 0.0 min
Primary = 4.32 cfs @ 12.15 hrs,  Volume= 0.340 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 450.59' @ 12.17 hrs
Flood Elev= 455.00'

Device Routing     Invert Outlet Devices
#1 Primary 449.50' 24.0"  Round Culvert   

L= 71.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 449.50' / 449.10'   S= 0.0056 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 3.14 sf   

Primary OutFlow  Max=3.95 cfs @ 12.15 hrs  HW=450.58'  TW=450.15'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 3.95 cfs @ 3.30 fps)

Pond 50P: CB-5

Inflow
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Hydrograph
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Summary for Pond 52P: CB-6

Inflow Area = 2.798 ac, 58.61% Impervious,  Inflow Depth = 1.75"    for  1-Year event
Inflow = 5.17 cfs @ 12.16 hrs,  Volume= 0.407 af
Outflow = 5.17 cfs @ 12.16 hrs,  Volume= 0.407 af,  Atten= 0%,  Lag= 0.0 min
Primary = 5.17 cfs @ 12.16 hrs,  Volume= 0.407 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 450.15' @ 12.16 hrs
Flood Elev= 454.40'

Device Routing     Invert Outlet Devices
#1 Primary 449.10' 24.0"  Round Culvert   

L= 387.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 449.10' / 447.00'   S= 0.0054 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 3.14 sf   

Primary OutFlow  Max=5.11 cfs @ 12.16 hrs  HW=450.14'  TW=447.65'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 5.11 cfs @ 4.49 fps)

Pond 52P: CB-6

Inflow
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Summary for Link 39L: East Discharge

Inflow Area = 8.528 ac, 25.35% Impervious,  Inflow Depth > 1.35"    for  1-Year event
Inflow = 4.85 cfs @ 12.21 hrs,  Volume= 0.958 af
Primary = 4.85 cfs @ 12.21 hrs,  Volume= 0.958 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Link 39L: East Discharge

Inflow
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Hydrograph

Time  (hours)
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Summary for Subcatchment 34S: DA-8

Runoff = 5.18 cfs @ 12.16 hrs,  Volume= 0.407 af,  Depth= 3.57"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NRCC 24-hr C  10-Year Rainfall=4.68"

Area (ac) CN Description
0.620 80 >75% Grass cover, Good, HSG D
0.210 98 Paved parking, HSG D
0.540 98 Water Surface, 0% imp, HSG D
1.370 90 Weighted Average
1.160 84.67% Pervious Area
0.210 15.33% Impervious Area

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

8.3 100 0.0790 0.20 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.17"

0.7 55 0.0380 1.36 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

9.0 155 Total

Subcatchment 34S: DA-8

Runoff

Hydrograph

Time  (hours)
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NRCC 24-hr C
10-Year Rainfall=4.68"
Runoff Area=1.370 ac

Runoff Volume=0.407 af
Runoff Depth=3.57"

Flow Length=155'
Tc=9.0 min

CN=90

5.18 cfs
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Summary for Subcatchment 36S: DA-2

Runoff = 2.91 cfs @ 12.18 hrs,  Volume= 0.234 af,  Depth= 3.07"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NRCC 24-hr C  10-Year Rainfall=4.68"

Area (ac) CN Description
0.648 80 >75% Grass cover, Good, HSG D
0.266 98 Paved parking, HSG D
0.914 85 Weighted Average
0.648 70.90% Pervious Area
0.266 29.10% Impervious Area

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

8.4 100 0.0300 0.20 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.17"

1.2 102 0.0390 1.38 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

0.6 97 0.0100 2.57 10.27 Channel Flow, 
Area= 4.0 sf  Perim= 8.5'  r= 0.47'
n= 0.035  Earth, dense weeds

10.2 299 Total

Subcatchment 36S: DA-2

Runoff

Hydrograph

Time  (hours)
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NRCC 24-hr C
10-Year Rainfall=4.68"
Runoff Area=0.914 ac

Runoff Volume=0.234 af
Runoff Depth=3.07"

Flow Length=299'
Tc=10.2 min

CN=85

2.91 cfs
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Summary for Subcatchment 37S: DA-10

Runoff = 11.63 cfs @ 12.20 hrs,  Volume= 0.983 af,  Depth= 2.70"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NRCC 24-hr C  10-Year Rainfall=4.68"

Area (ac) CN Description
4.048 80 >75% Grass cover, Good, HSG D
0.312 98 Paved parking, HSG D
4.360 81 Weighted Average
4.048 92.84% Pervious Area
0.312 7.16% Impervious Area

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

7.5 100 0.0400 0.22 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.17"

0.7 129 0.0221 3.02 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

4.0 249 0.0221 1.04 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

12.2 478 Total

Subcatchment 37S: DA-10

Runoff

Hydrograph

Time  (hours)
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NRCC 24-hr C
10-Year Rainfall=4.68"
Runoff Area=4.360 ac

Runoff Volume=0.983 af
Runoff Depth=2.70"

Flow Length=478'
Tc=12.2 min

CN=81

11.63 cfs
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Summary for Subcatchment 40S: DA-7B

Runoff = 1.12 cfs @ 12.18 hrs,  Volume= 0.093 af,  Depth= 3.37"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NRCC 24-hr C  10-Year Rainfall=4.68"

Area (ac) CN Description
0.192 80 >75% Grass cover, Good, HSG D
0.138 98 Paved parking, HSG D
0.330 88 Weighted Average
0.192 58.18% Pervious Area
0.138 41.82% Impervious Area

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

9.8 100 0.0200 0.17 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.17"

0.5 31 0.0200 0.99 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

0.4 64 0.0200 2.87 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

10.7 195 Total

Subcatchment 40S: DA-7B

Runoff

Hydrograph

Time  (hours)
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NRCC 24-hr C
10-Year Rainfall=4.68"
Runoff Area=0.330 ac

Runoff Volume=0.093 af
Runoff Depth=3.37"

Flow Length=195'
Slope=0.0200 '/'

Tc=10.7 min
CN=88

1.12 cfs
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Summary for Subcatchment 41S: DA-7A

Runoff = 1.77 cfs @ 12.17 hrs,  Volume= 0.150 af,  Depth= 3.78"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NRCC 24-hr C  10-Year Rainfall=4.68"

Area (ac) CN Description
0.165 80 >75% Grass cover, Good, HSG D
0.311 98 Paved parking, HSG D
0.476 92 Weighted Average
0.165 34.66% Pervious Area
0.311 65.34% Impervious Area

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

9.8 100 0.0200 0.17 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.17"

0.2 31 0.0200 2.12 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

0.3 54 0.0200 2.87 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

10.3 185 Total

Subcatchment 41S: DA-7A

Runoff

Hydrograph

Time  (hours)
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NRCC 24-hr C
10-Year Rainfall=4.68"
Runoff Area=0.476 ac

Runoff Volume=0.150 af
Runoff Depth=3.78"

Flow Length=185'
Slope=0.0200 '/'

Tc=10.3 min
CN=92

1.77 cfs
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Summary for Subcatchment 42S: DA-7C

Runoff = 1.49 cfs @ 12.13 hrs,  Volume= 0.119 af,  Depth= 4.44"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NRCC 24-hr C  10-Year Rainfall=4.68"

Area (ac) CN Description
0.321 98 Paved parking, HSG D
0.321 100.00% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 42S: DA-7C

Runoff

Hydrograph

Time  (hours)
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NRCC 24-hr C
10-Year Rainfall=4.68"
Runoff Area=0.321 ac

Runoff Volume=0.119 af
Runoff Depth=4.44"

Tc=6.0 min
CN=98

1.49 cfs



NRCC 24-hr C  10-Year Rainfall=4.68"Jan 2025 Phase 1 Transfer Station EAST 20 node
  Printed  1/15/2025Prepared by HP

Page 26HydroCAD® 10.10-5a  s/n 07607  © 2020 HydroCAD Software Solutions LLC

Summary for Subcatchment 49S: DA-7D

Runoff = 1.47 cfs @ 12.13 hrs,  Volume= 0.117 af,  Depth= 4.44"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NRCC 24-hr C  10-Year Rainfall=4.68"

Area (ac) CN Description
0.317 98 Paved parking, HSG D
0.317 100.00% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 49S: DA-7D

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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NRCC 24-hr C
10-Year Rainfall=4.68"
Runoff Area=0.317 ac

Runoff Volume=0.117 af
Runoff Depth=4.44"

Tc=6.0 min
CN=98

1.47 cfs
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Summary for Subcatchment 55S: DA-7E

Runoff = 1.65 cfs @ 12.17 hrs,  Volume= 0.138 af,  Depth= 3.78"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NRCC 24-hr C  10-Year Rainfall=4.68"

Area (ac) CN Description
0.153 80 >75% Grass cover, Good, HSG D
0.287 98 Paved parking, HSG D
0.440 92 Weighted Average
0.153 34.77% Pervious Area
0.287 65.23% Impervious Area

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

9.8 100 0.0200 0.17 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.17"

0.2 22 0.0200 2.12 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

0.2 30 0.0100 2.03 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

10.2 152 Total

Subcatchment 55S: DA-7E

Runoff

Hydrograph

Time  (hours)
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NRCC 24-hr C
10-Year Rainfall=4.68"
Runoff Area=0.440 ac

Runoff Volume=0.138 af
Runoff Depth=3.78"

Flow Length=152'
Tc=10.2 min

CN=92

1.65 cfs
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Summary for Reach 40R: Emergency Spillway

Inflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.00 fps,  Min. Travel Time= 0.0 min
Avg. Velocity = 0.00 fps,  Avg. Travel Time= 0.0 min

Peak Storage= 0 cf @ 0.00 hrs
Average Depth at Peak Storage= 0.00'
Bank-Full Depth= 1.00'  Flow Area= 20.0 sf,  Capacity= 78.57 cfs

18.00'  x  1.00'  deep channel,  n= 0.035  Earth, dense weeds
Side Slope Z-value= 2.0 '/'   Top Width= 22.00'
Length= 22.0'   Slope= 0.0100 '/'
Inlet Invert= 450.25',  Outlet Invert= 450.03'

‡

Reach 40R: Emergency Spillway

Inflow
Outflow

Hydrograph

Time  (hours)
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Avg. Flow Depth=0.00'
Max Vel=0.00 fps

n=0.035
L=22.0'

S=0.0100 '/'
Capacity=78.57 cfs

0.00 cfs

0.00 cfs
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Summary for Pond 33P: Detention Pond 2

Inflow Area = 4.168 ac, 44.39% Impervious,  Inflow Depth = 3.62"    for  10-Year event
Inflow = 15.30 cfs @ 12.16 hrs,  Volume= 1.259 af
Outflow = 1.59 cfs @ 13.14 hrs,  Volume= 1.235 af,  Atten= 90%,  Lag= 59.1 min
Primary = 1.59 cfs @ 13.14 hrs,  Volume= 1.235 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Starting Elev= 447.00'   Storage= 26,653 cf
Peak Elev= 449.15' @ 13.14 hrs   Storage= 58,060 cf   (31,407 cf above start)

Plug-Flow detention time= 1,451.0 min calculated for 0.623 af (50% of inflow)
Center-of-Mass det. time= 717.0 min ( 1,511.8 - 794.7 )

Volume Invert Avail.Storage Storage Description
#1 442.50' 93,316 cf Custom Stage Data Listed below

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

442.50 0
443.00 1,884
444.00 6,439
445.00 11,973
446.00 18,567
447.00 26,653
448.00 40,190
449.00 55,359
450.00 73,038
451.00 93,316

Device Routing     Invert Outlet Devices
#0 Secondary 451.00' Automatic Storage Overflow   (Discharged without head)
#1 Primary 447.00' 18.0"  Round Culvert   

L= 40.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 447.00' / 446.80'   S= 0.0050 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.77 sf   

#2 Device 1 447.00' 3.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#3 Device 1 448.60' 1.0' long  x 0.5' breadth Broad-Crested Rectangular Weir   

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

#4 Device 1 450.00' 24.0" x 24.0" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#5 Secondary 450.25' Channel/Reach   using Reach 40R: Emergency Spillway   
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Primary OutFlow  Max=1.59 cfs @ 13.14 hrs  HW=449.15'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Passes 1.59 cfs of 7.96 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.34 cfs @ 6.86 fps)
3=Broad-Crested Rectangular Weir  (Weir Controls 1.25 cfs @ 2.26 fps)
4=Orifice/Grate  ( Controls 0.00 cfs)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=447.00'  TW=450.25'   (Dynamic Tailwater)
5=Channel/Reach  (Channel Controls 0.00 cfs)

Pond 33P: Detention Pond 2

Inflow
Outflow
Primary
Secondary

Hydrograph

Time  (hours)
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Inflow Area=4.168 ac
Peak Elev=449.15'
Storage=58,060 cf

15.30 cfs

1.59 cfs

1.59 cfs

0.00 cfs
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Summary for Pond 44P: CB-1

Inflow Area = 0.476 ac, 65.34% Impervious,  Inflow Depth = 3.78"    for  10-Year event
Inflow = 1.77 cfs @ 12.17 hrs,  Volume= 0.150 af
Outflow = 1.77 cfs @ 12.17 hrs,  Volume= 0.150 af,  Atten= 0%,  Lag= 0.0 min
Primary = 1.77 cfs @ 12.17 hrs,  Volume= 0.150 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 451.86' @ 12.25 hrs
Flood Elev= 454.50'

Device Routing     Invert Outlet Devices
#1 Primary 451.00' 24.0"  Round Culvert   

L= 50.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 451.00' / 450.70'   S= 0.0060 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 3.14 sf   

Primary OutFlow  Max=1.09 cfs @ 12.17 hrs  HW=451.79'  TW=451.71'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 1.09 cfs @ 1.39 fps)

Pond 44P: CB-1

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=0.476 ac
Peak Elev=451.86'

24.0"
Round Culvert

n=0.013
L=50.0'

S=0.0060 '/'

1.77 cfs

1.77 cfs
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Summary for Pond 45P: CB-2

Inflow Area = 0.806 ac, 55.71% Impervious,  Inflow Depth = 3.61"    for  10-Year event
Inflow = 2.89 cfs @ 12.18 hrs,  Volume= 0.242 af
Outflow = 2.89 cfs @ 12.18 hrs,  Volume= 0.242 af,  Atten= 0%,  Lag= 0.0 min
Primary = 2.89 cfs @ 12.18 hrs,  Volume= 0.242 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 451.77' @ 12.23 hrs
Flood Elev= 454.50'

Device Routing     Invert Outlet Devices
#1 Primary 450.70' 24.0"  Round Culvert   

L= 70.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 450.70' / 450.30'   S= 0.0057 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 3.14 sf   

Primary OutFlow  Max=2.10 cfs @ 12.18 hrs  HW=451.72'  TW=451.57'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 2.10 cfs @ 1.90 fps)

Pond 45P: CB-2

Inflow
Primary

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

F
lo

w
  (

cf
s)

3

2

1

0

Inflow Area=0.806 ac
Peak Elev=451.77'

24.0"
Round Culvert

n=0.013
L=70.0'

S=0.0057 '/'

2.89 cfs

2.89 cfs
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Summary for Pond 46P: CB-3

Inflow Area = 1.127 ac, 68.32% Impervious,  Inflow Depth = 3.85"    for  10-Year event
Inflow = 4.24 cfs @ 12.15 hrs,  Volume= 0.361 af
Outflow = 4.24 cfs @ 12.15 hrs,  Volume= 0.361 af,  Atten= 0%,  Lag= 0.0 min
Primary = 4.24 cfs @ 12.15 hrs,  Volume= 0.361 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 451.62' @ 12.22 hrs
Flood Elev= 454.50'

Device Routing     Invert Outlet Devices
#1 Primary 450.30' 24.0"  Round Culvert   

L= 84.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 450.30' / 449.80'   S= 0.0060 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 3.14 sf   

Primary OutFlow  Max=2.74 cfs @ 12.15 hrs  HW=451.53'  TW=451.38'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 2.74 cfs @ 1.93 fps)

Pond 46P: CB-3

Inflow
Primary

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

F
lo

w
  (

cf
s)

4

3

2

1

0

Inflow Area=1.127 ac
Peak Elev=451.62'

24.0"
Round Culvert

n=0.013
L=84.0'

S=0.0060 '/'

4.24 cfs

4.24 cfs
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Summary for Pond 48P: CB-4

Inflow Area = 2.041 ac, 50.76% Impervious,  Inflow Depth = 3.50"    for  10-Year event
Inflow = 7.11 cfs @ 12.16 hrs,  Volume= 0.595 af
Outflow = 7.11 cfs @ 12.16 hrs,  Volume= 0.595 af,  Atten= 0%,  Lag= 0.0 min
Primary = 7.11 cfs @ 12.16 hrs,  Volume= 0.595 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 451.47' @ 12.20 hrs
Flood Elev= 454.50'

Device Routing     Invert Outlet Devices
#1 Primary 449.80' 24.0"  Round Culvert   

L= 52.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 449.80' / 449.50'   S= 0.0058 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 3.14 sf   

Primary OutFlow  Max=5.49 cfs @ 12.16 hrs  HW=451.39'  TW=451.14'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 5.49 cfs @ 2.80 fps)

Pond 48P: CB-4

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=2.041 ac
Peak Elev=451.47'

24.0"
Round Culvert

n=0.013
L=52.0'

S=0.0058 '/'

7.11 cfs

7.11 cfs
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Summary for Pond 50P: CB-5

Inflow Area = 2.358 ac, 57.38% Impervious,  Inflow Depth = 3.63"    for  10-Year event
Inflow = 8.49 cfs @ 12.15 hrs,  Volume= 0.713 af
Outflow = 8.49 cfs @ 12.15 hrs,  Volume= 0.713 af,  Atten= 0%,  Lag= 0.0 min
Primary = 8.49 cfs @ 12.15 hrs,  Volume= 0.713 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 451.17' @ 12.18 hrs
Flood Elev= 455.00'

Device Routing     Invert Outlet Devices
#1 Primary 449.50' 24.0"  Round Culvert   

L= 71.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 449.50' / 449.10'   S= 0.0056 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 3.14 sf   

Primary OutFlow  Max=7.37 cfs @ 12.15 hrs  HW=451.14'  TW=450.68'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 7.37 cfs @ 3.63 fps)

Pond 50P: CB-5

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=2.358 ac
Peak Elev=451.17'

24.0"
Round Culvert

n=0.013
L=71.0'

S=0.0056 '/'

8.49 cfs

8.49 cfs
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Summary for Pond 52P: CB-6

Inflow Area = 2.798 ac, 58.61% Impervious,  Inflow Depth = 3.65"    for  10-Year event
Inflow = 10.12 cfs @ 12.16 hrs,  Volume= 0.851 af
Outflow = 10.12 cfs @ 12.16 hrs,  Volume= 0.851 af,  Atten= 0%,  Lag= 0.0 min
Primary = 10.12 cfs @ 12.16 hrs,  Volume= 0.851 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 450.69' @ 12.16 hrs
Flood Elev= 454.40'

Device Routing     Invert Outlet Devices
#1 Primary 449.10' 24.0"  Round Culvert   

L= 387.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 449.10' / 447.00'   S= 0.0054 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 3.14 sf   

Primary OutFlow  Max=9.64 cfs @ 12.16 hrs  HW=450.67'  TW=448.45'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 9.64 cfs @ 4.99 fps)

Pond 52P: CB-6

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=2.798 ac
Peak Elev=450.69'

24.0"
Round Culvert

n=0.013
L=387.0'

S=0.0054 '/'

10.12 cfs

10.12 cfs
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Summary for Link 39L: East Discharge

Inflow Area = 8.528 ac, 25.35% Impervious,  Inflow Depth > 3.12"    for  10-Year event
Inflow = 11.93 cfs @ 12.20 hrs,  Volume= 2.218 af
Primary = 11.93 cfs @ 12.20 hrs,  Volume= 2.218 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Link 39L: East Discharge

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=8.528 ac
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Summary for Subcatchment 34S: DA-8

Runoff = 9.80 cfs @ 12.16 hrs,  Volume= 0.802 af,  Depth= 7.02"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NRCC 24-hr C  100-Year Rainfall=8.22"

Area (ac) CN Description
0.620 80 >75% Grass cover, Good, HSG D
0.210 98 Paved parking, HSG D
0.540 98 Water Surface, 0% imp, HSG D
1.370 90 Weighted Average
1.160 84.67% Pervious Area
0.210 15.33% Impervious Area

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

8.3 100 0.0790 0.20 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.17"

0.7 55 0.0380 1.36 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

9.0 155 Total

Subcatchment 34S: DA-8

Runoff

Hydrograph

Time  (hours)
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NRCC 24-hr C
100-Year Rainfall=8.22"

Runoff Area=1.370 ac
Runoff Volume=0.802 af

Runoff Depth=7.02"
Flow Length=155'

Tc=9.0 min
CN=90

9.80 cfs
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Summary for Subcatchment 36S: DA-2

Runoff = 5.87 cfs @ 12.17 hrs,  Volume= 0.489 af,  Depth= 6.43"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NRCC 24-hr C  100-Year Rainfall=8.22"

Area (ac) CN Description
0.648 80 >75% Grass cover, Good, HSG D
0.266 98 Paved parking, HSG D
0.914 85 Weighted Average
0.648 70.90% Pervious Area
0.266 29.10% Impervious Area

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

8.4 100 0.0300 0.20 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.17"

1.2 102 0.0390 1.38 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

0.6 97 0.0100 2.57 10.27 Channel Flow, 
Area= 4.0 sf  Perim= 8.5'  r= 0.47'
n= 0.035  Earth, dense weeds

10.2 299 Total

Subcatchment 36S: DA-2

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

F
lo

w
  (

cf
s)

6

5

4

3

2

1

0

NRCC 24-hr C
100-Year Rainfall=8.22"

Runoff Area=0.914 ac
Runoff Volume=0.489 af

Runoff Depth=6.43"
Flow Length=299'

Tc=10.2 min
CN=85

5.87 cfs
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Summary for Subcatchment 37S: DA-10

Runoff = 24.95 cfs @ 12.20 hrs,  Volume= 2.162 af,  Depth= 5.95"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NRCC 24-hr C  100-Year Rainfall=8.22"

Area (ac) CN Description
4.048 80 >75% Grass cover, Good, HSG D
0.312 98 Paved parking, HSG D
4.360 81 Weighted Average
4.048 92.84% Pervious Area
0.312 7.16% Impervious Area

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

7.5 100 0.0400 0.22 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.17"

0.7 129 0.0221 3.02 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

4.0 249 0.0221 1.04 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

12.2 478 Total

Subcatchment 37S: DA-10

Runoff

Hydrograph

Time  (hours)
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NRCC 24-hr C
100-Year Rainfall=8.22"

Runoff Area=4.360 ac
Runoff Volume=2.162 af

Runoff Depth=5.95"
Flow Length=478'

Tc=12.2 min
CN=81

24.95 cfs
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Summary for Subcatchment 40S: DA-7B

Runoff = 2.17 cfs @ 12.18 hrs,  Volume= 0.187 af,  Depth= 6.78"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NRCC 24-hr C  100-Year Rainfall=8.22"

Area (ac) CN Description
0.192 80 >75% Grass cover, Good, HSG D
0.138 98 Paved parking, HSG D
0.330 88 Weighted Average
0.192 58.18% Pervious Area
0.138 41.82% Impervious Area

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

9.8 100 0.0200 0.17 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.17"

0.5 31 0.0200 0.99 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

0.4 64 0.0200 2.87 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

10.7 195 Total

Subcatchment 40S: DA-7B

Runoff

Hydrograph

Time  (hours)
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NRCC 24-hr C
100-Year Rainfall=8.22"

Runoff Area=0.330 ac
Runoff Volume=0.187 af

Runoff Depth=6.78"
Flow Length=195'

Slope=0.0200 '/'
Tc=10.7 min

CN=88

2.17 cfs
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Summary for Subcatchment 41S: DA-7A

Runoff = 3.28 cfs @ 12.17 hrs,  Volume= 0.288 af,  Depth= 7.26"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NRCC 24-hr C  100-Year Rainfall=8.22"

Area (ac) CN Description
0.165 80 >75% Grass cover, Good, HSG D
0.311 98 Paved parking, HSG D
0.476 92 Weighted Average
0.165 34.66% Pervious Area
0.311 65.34% Impervious Area

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

9.8 100 0.0200 0.17 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.17"

0.2 31 0.0200 2.12 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

0.3 54 0.0200 2.87 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

10.3 185 Total

Subcatchment 41S: DA-7A

Runoff

Hydrograph

Time  (hours)
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NRCC 24-hr C
100-Year Rainfall=8.22"

Runoff Area=0.476 ac
Runoff Volume=0.288 af

Runoff Depth=7.26"
Flow Length=185'

Slope=0.0200 '/'
Tc=10.3 min

CN=92

3.28 cfs
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Summary for Subcatchment 42S: DA-7C

Runoff = 2.63 cfs @ 12.13 hrs,  Volume= 0.213 af,  Depth= 7.98"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NRCC 24-hr C  100-Year Rainfall=8.22"

Area (ac) CN Description
0.321 98 Paved parking, HSG D
0.321 100.00% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 42S: DA-7C

Runoff

Hydrograph

Time  (hours)
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NRCC 24-hr C
100-Year Rainfall=8.22"

Runoff Area=0.321 ac
Runoff Volume=0.213 af

Runoff Depth=7.98"
Tc=6.0 min

CN=98

2.63 cfs
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Summary for Subcatchment 49S: DA-7D

Runoff = 2.60 cfs @ 12.13 hrs,  Volume= 0.211 af,  Depth= 7.98"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NRCC 24-hr C  100-Year Rainfall=8.22"

Area (ac) CN Description
0.317 98 Paved parking, HSG D
0.317 100.00% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 49S: DA-7D

Runoff

Hydrograph

Time  (hours)
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NRCC 24-hr C
100-Year Rainfall=8.22"

Runoff Area=0.317 ac
Runoff Volume=0.211 af

Runoff Depth=7.98"
Tc=6.0 min

CN=98

2.60 cfs
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Summary for Subcatchment 55S: DA-7E

Runoff = 3.04 cfs @ 12.17 hrs,  Volume= 0.266 af,  Depth= 7.26"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NRCC 24-hr C  100-Year Rainfall=8.22"

Area (ac) CN Description
0.153 80 >75% Grass cover, Good, HSG D
0.287 98 Paved parking, HSG D
0.440 92 Weighted Average
0.153 34.77% Pervious Area
0.287 65.23% Impervious Area

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

9.8 100 0.0200 0.17 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.17"

0.2 22 0.0200 2.12 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

0.2 30 0.0100 2.03 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

10.2 152 Total

Subcatchment 55S: DA-7E

Runoff

Hydrograph

Time  (hours)
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NRCC 24-hr C
100-Year Rainfall=8.22"

Runoff Area=0.440 ac
Runoff Volume=0.266 af

Runoff Depth=7.26"
Flow Length=152'

Tc=10.2 min
CN=92

3.04 cfs
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Summary for Reach 40R: Emergency Spillway

Inflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.00 fps,  Min. Travel Time= 0.0 min
Avg. Velocity = 0.00 fps,  Avg. Travel Time= 0.0 min

Peak Storage= 0 cf @ 0.00 hrs
Average Depth at Peak Storage= 0.00'
Bank-Full Depth= 1.00'  Flow Area= 20.0 sf,  Capacity= 78.57 cfs

18.00'  x  1.00'  deep channel,  n= 0.035  Earth, dense weeds
Side Slope Z-value= 2.0 '/'   Top Width= 22.00'
Length= 22.0'   Slope= 0.0100 '/'
Inlet Invert= 450.25',  Outlet Invert= 450.03'

‡

Reach 40R: Emergency Spillway

Inflow
Outflow

Hydrograph

Time  (hours)
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Avg. Flow Depth=0.00'
Max Vel=0.00 fps

n=0.035
L=22.0'

S=0.0100 '/'
Capacity=78.57 cfs

0.00 cfs

0.00 cfs
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Summary for Pond 33P: Detention Pond 2

Inflow Area = 4.168 ac, 44.39% Impervious,  Inflow Depth = 7.07"    for  100-Year event
Inflow = 28.89 cfs @ 12.16 hrs,  Volume= 2.456 af
Outflow = 9.67 cfs @ 12.40 hrs,  Volume= 2.432 af,  Atten= 67%,  Lag= 14.4 min
Primary = 9.67 cfs @ 12.40 hrs,  Volume= 2.432 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Starting Elev= 447.00'   Storage= 26,653 cf
Peak Elev= 450.21' @ 12.40 hrs   Storage= 77,261 cf   (50,608 cf above start)

Plug-Flow detention time= 691.7 min calculated for 1.818 af (74% of inflow)
Center-of-Mass det. time= 434.2 min ( 1,211.7 - 777.5 )

Volume Invert Avail.Storage Storage Description
#1 442.50' 93,316 cf Custom Stage Data Listed below

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

442.50 0
443.00 1,884
444.00 6,439
445.00 11,973
446.00 18,567
447.00 26,653
448.00 40,190
449.00 55,359
450.00 73,038
451.00 93,316

Device Routing     Invert Outlet Devices
#0 Secondary 451.00' Automatic Storage Overflow   (Discharged without head)
#1 Primary 447.00' 18.0"  Round Culvert   

L= 40.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 447.00' / 446.80'   S= 0.0050 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.77 sf   

#2 Device 1 447.00' 3.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#3 Device 1 448.60' 1.0' long  x 0.5' breadth Broad-Crested Rectangular Weir   

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

#4 Device 1 450.00' 24.0" x 24.0" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#5 Secondary 450.25' Channel/Reach   using Reach 40R: Emergency Spillway   
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Primary OutFlow  Max=9.66 cfs @ 12.40 hrs  HW=450.21'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Passes 9.66 cfs of 10.53 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.41 cfs @ 8.45 fps)
3=Broad-Crested Rectangular Weir  (Weir Controls 6.77 cfs @ 4.21 fps)
4=Orifice/Grate  (Weir Controls 2.48 cfs @ 1.49 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=447.00'  TW=450.25'   (Dynamic Tailwater)
5=Channel/Reach  (Channel Controls 0.00 cfs)

Pond 33P: Detention Pond 2

Inflow
Outflow
Primary
Secondary

Hydrograph

Time  (hours)
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Inflow Area=4.168 ac
Peak Elev=450.21'
Storage=77,261 cf

28.89 cfs

9.67 cfs

9.67 cfs

0.00 cfs
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Summary for Pond 44P: CB-1

Inflow Area = 0.476 ac, 65.34% Impervious,  Inflow Depth = 7.26"    for  100-Year event
Inflow = 3.28 cfs @ 12.17 hrs,  Volume= 0.288 af
Outflow = 3.28 cfs @ 12.17 hrs,  Volume= 0.288 af,  Atten= 0%,  Lag= 0.0 min
Primary = 3.28 cfs @ 12.17 hrs,  Volume= 0.288 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 454.51' @ 12.40 hrs
Flood Elev= 454.50'

Device Routing     Invert Outlet Devices
#1 Primary 451.00' 24.0"  Round Culvert   

L= 50.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 451.00' / 450.70'   S= 0.0060 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 3.14 sf   

Primary OutFlow  Max=0.00 cfs @ 12.17 hrs  HW=452.26'  TW=452.36'   (Dynamic Tailwater)
1=Culvert  ( Controls 0.00 cfs)

Pond 44P: CB-1

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=0.476 ac
Peak Elev=454.51'

24.0"
Round Culvert

n=0.013
L=50.0'

S=0.0060 '/'

3.28 cfs

3.28 cfs
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Summary for Pond 45P: CB-2

Inflow Area = 0.806 ac, 55.71% Impervious,  Inflow Depth = 7.07"    for  100-Year event
Inflow = 5.44 cfs @ 12.18 hrs,  Volume= 0.475 af
Outflow = 5.44 cfs @ 12.18 hrs,  Volume= 0.475 af,  Atten= 0%,  Lag= 0.0 min
Primary = 5.44 cfs @ 12.18 hrs,  Volume= 0.475 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 454.50' @ 12.35 hrs
Flood Elev= 454.50'

Device Routing     Invert Outlet Devices
#1 Primary 450.70' 24.0"  Round Culvert   

L= 70.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 450.70' / 450.30'   S= 0.0057 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 3.14 sf   

Primary OutFlow  Max=0.00 cfs @ 12.18 hrs  HW=452.37'  TW=452.62'   (Dynamic Tailwater)
1=Culvert  ( Controls 0.00 cfs)

Pond 45P: CB-2

Inflow
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Hydrograph
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Inflow Area=0.806 ac
Peak Elev=454.50'

24.0"
Round Culvert

n=0.013
L=70.0'

S=0.0057 '/'

5.44 cfs

5.44 cfs
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Summary for Pond 46P: CB-3

Inflow Area = 1.127 ac, 68.32% Impervious,  Inflow Depth = 7.33"    for  100-Year event
Inflow = 7.83 cfs @ 12.15 hrs,  Volume= 0.688 af
Outflow = 7.83 cfs @ 12.15 hrs,  Volume= 0.688 af,  Atten= 0%,  Lag= 0.0 min
Primary = 7.83 cfs @ 12.15 hrs,  Volume= 0.688 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 454.48' @ 12.30 hrs
Flood Elev= 454.50'

Device Routing     Invert Outlet Devices
#1 Primary 450.30' 24.0"  Round Culvert   

L= 84.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 450.30' / 449.80'   S= 0.0060 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 3.14 sf   

Primary OutFlow  Max=0.00 cfs @ 12.15 hrs  HW=452.34'  TW=452.76'   (Dynamic Tailwater)
1=Culvert  ( Controls 0.00 cfs)

Pond 46P: CB-3
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Inflow Area=1.127 ac
Peak Elev=454.48'
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Round Culvert

n=0.013
L=84.0'

S=0.0060 '/'

7.83 cfs

7.83 cfs
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Summary for Pond 48P: CB-4

Inflow Area = 2.041 ac, 50.76% Impervious,  Inflow Depth = 6.92"    for  100-Year event
Inflow = 13.65 cfs @ 12.16 hrs,  Volume= 1.177 af
Outflow = 13.65 cfs @ 12.16 hrs,  Volume= 1.177 af,  Atten= 0%,  Lag= 0.0 min
Primary = 13.65 cfs @ 12.16 hrs,  Volume= 1.177 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 454.40' @ 12.25 hrs
Flood Elev= 454.50'

Device Routing     Invert Outlet Devices
#1 Primary 449.80' 24.0"  Round Culvert   

L= 52.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 449.80' / 449.50'   S= 0.0058 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 3.14 sf   

Primary OutFlow  Max=0.00 cfs @ 12.16 hrs  HW=452.88'  TW=453.03'   (Dynamic Tailwater)
1=Culvert  ( Controls 0.00 cfs)

Pond 48P: CB-4

Inflow
Primary

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

F
lo

w
  (

cf
s)

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

0

Inflow Area=2.041 ac
Peak Elev=454.40'
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Summary for Pond 50P: CB-5

Inflow Area = 2.358 ac, 57.38% Impervious,  Inflow Depth = 7.06"    for  100-Year event
Inflow = 16.08 cfs @ 12.15 hrs,  Volume= 1.388 af
Outflow = 16.08 cfs @ 12.15 hrs,  Volume= 1.388 af,  Atten= 0%,  Lag= 0.0 min
Primary = 16.08 cfs @ 12.15 hrs,  Volume= 1.388 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 453.98' @ 12.21 hrs
Flood Elev= 455.00'

Device Routing     Invert Outlet Devices
#1 Primary 449.50' 24.0"  Round Culvert   

L= 71.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 449.50' / 449.10'   S= 0.0056 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 3.14 sf   

Primary OutFlow  Max=0.00 cfs @ 12.15 hrs  HW=452.86'  TW=453.04'   (Dynamic Tailwater)
1=Culvert  ( Controls 0.00 cfs)

Pond 50P: CB-5
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Inflow Area=2.358 ac
Peak Elev=453.98'
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Round Culvert

n=0.013
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Summary for Pond 52P: CB-6

Inflow Area = 2.798 ac, 58.61% Impervious,  Inflow Depth = 7.10"    for  100-Year event
Inflow = 19.09 cfs @ 12.16 hrs,  Volume= 1.655 af
Outflow = 19.09 cfs @ 12.16 hrs,  Volume= 1.655 af,  Atten= 0%,  Lag= 0.0 min
Primary = 19.09 cfs @ 12.16 hrs,  Volume= 1.655 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 453.14' @ 12.16 hrs
Flood Elev= 454.40'

Device Routing     Invert Outlet Devices
#1 Primary 449.10' 24.0"  Round Culvert   

L= 387.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 449.10' / 447.00'   S= 0.0054 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 3.14 sf   

Primary OutFlow  Max=18.23 cfs @ 12.16 hrs  HW=453.02'  TW=449.72'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 18.23 cfs @ 5.80 fps)

Pond 52P: CB-6
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Inflow Area=2.798 ac
Peak Elev=453.14'

24.0"
Round Culvert

n=0.013
L=387.0'

S=0.0054 '/'

19.09 cfs

19.09 cfs
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Summary for Link 39L: East Discharge

Inflow Area = 8.528 ac, 25.35% Impervious,  Inflow Depth > 6.46"    for  100-Year event
Inflow = 30.55 cfs @ 12.21 hrs,  Volume= 4.593 af
Primary = 30.55 cfs @ 12.21 hrs,  Volume= 4.593 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Link 39L: East Discharge
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Summary for Subcatchment 34S: DA-8

Runoff = 8.84 cfs @ 12.16 hrs,  Volume= 0.719 af,  Depth= 6.29"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NRCC 24-hr C  Custom Rainfall=7.48"

Area (ac) CN Description
0.620 80 >75% Grass cover, Good, HSG D
0.210 98 Paved parking, HSG D
0.540 98 Water Surface, 0% imp, HSG D
1.370 90 Weighted Average
1.160 84.67% Pervious Area
0.210 15.33% Impervious Area

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

8.3 100 0.0790 0.20 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.17"

0.7 55 0.0380 1.36 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

9.0 155 Total

Subcatchment 34S: DA-8

Runoff

Hydrograph

Time  (hours)
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NRCC 24-hr C
Custom Rainfall=7.48"
Runoff Area=1.370 ac

Runoff Volume=0.719 af
Runoff Depth=6.29"

Flow Length=155'
Tc=9.0 min

CN=90

8.84 cfs
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Summary for Subcatchment 36S: DA-2

Runoff = 5.26 cfs @ 12.17 hrs,  Volume= 0.435 af,  Depth= 5.71"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NRCC 24-hr C  Custom Rainfall=7.48"

Area (ac) CN Description
0.648 80 >75% Grass cover, Good, HSG D
0.266 98 Paved parking, HSG D
0.914 85 Weighted Average
0.648 70.90% Pervious Area
0.266 29.10% Impervious Area

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

8.4 100 0.0300 0.20 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.17"

1.2 102 0.0390 1.38 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

0.6 97 0.0100 2.57 10.27 Channel Flow, 
Area= 4.0 sf  Perim= 8.5'  r= 0.47'
n= 0.035  Earth, dense weeds

10.2 299 Total

Subcatchment 36S: DA-2

Runoff

Hydrograph
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NRCC 24-hr C
Custom Rainfall=7.48"
Runoff Area=0.914 ac

Runoff Volume=0.435 af
Runoff Depth=5.71"

Flow Length=299'
Tc=10.2 min

CN=85

5.26 cfs
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Summary for Subcatchment 37S: DA-10

Runoff = 22.15 cfs @ 12.20 hrs,  Volume= 1.909 af,  Depth= 5.25"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NRCC 24-hr C  Custom Rainfall=7.48"

Area (ac) CN Description
4.048 80 >75% Grass cover, Good, HSG D
0.312 98 Paved parking, HSG D
4.360 81 Weighted Average
4.048 92.84% Pervious Area
0.312 7.16% Impervious Area

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

7.5 100 0.0400 0.22 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.17"

0.7 129 0.0221 3.02 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

4.0 249 0.0221 1.04 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

12.2 478 Total

Subcatchment 37S: DA-10

Runoff

Hydrograph
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NRCC 24-hr C
Custom Rainfall=7.48"
Runoff Area=4.360 ac

Runoff Volume=1.909 af
Runoff Depth=5.25"

Flow Length=478'
Tc=12.2 min

CN=81

22.15 cfs
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Summary for Subcatchment 40S: DA-7B

Runoff = 1.95 cfs @ 12.18 hrs,  Volume= 0.167 af,  Depth= 6.06"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NRCC 24-hr C  Custom Rainfall=7.48"

Area (ac) CN Description
0.192 80 >75% Grass cover, Good, HSG D
0.138 98 Paved parking, HSG D
0.330 88 Weighted Average
0.192 58.18% Pervious Area
0.138 41.82% Impervious Area

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

9.8 100 0.0200 0.17 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.17"

0.5 31 0.0200 0.99 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

0.4 64 0.0200 2.87 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

10.7 195 Total

Subcatchment 40S: DA-7B

Runoff
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NRCC 24-hr C
Custom Rainfall=7.48"
Runoff Area=0.330 ac

Runoff Volume=0.167 af
Runoff Depth=6.06"

Flow Length=195'
Slope=0.0200 '/'

Tc=10.7 min
CN=88

1.95 cfs
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Summary for Subcatchment 41S: DA-7A

Runoff = 2.96 cfs @ 12.17 hrs,  Volume= 0.259 af,  Depth= 6.53"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NRCC 24-hr C  Custom Rainfall=7.48"

Area (ac) CN Description
0.165 80 >75% Grass cover, Good, HSG D
0.311 98 Paved parking, HSG D
0.476 92 Weighted Average
0.165 34.66% Pervious Area
0.311 65.34% Impervious Area

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

9.8 100 0.0200 0.17 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.17"

0.2 31 0.0200 2.12 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

0.3 54 0.0200 2.87 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

10.3 185 Total

Subcatchment 41S: DA-7A

Runoff

Hydrograph

Time  (hours)
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NRCC 24-hr C
Custom Rainfall=7.48"
Runoff Area=0.476 ac

Runoff Volume=0.259 af
Runoff Depth=6.53"

Flow Length=185'
Slope=0.0200 '/'

Tc=10.3 min
CN=92

2.96 cfs
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Summary for Subcatchment 42S: DA-7C

Runoff = 2.39 cfs @ 12.13 hrs,  Volume= 0.194 af,  Depth= 7.24"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NRCC 24-hr C  Custom Rainfall=7.48"

Area (ac) CN Description
0.321 98 Paved parking, HSG D
0.321 100.00% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 42S: DA-7C

Runoff

Hydrograph
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NRCC 24-hr C
Custom Rainfall=7.48"
Runoff Area=0.321 ac

Runoff Volume=0.194 af
Runoff Depth=7.24"

Tc=6.0 min
CN=98

2.39 cfs
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Summary for Subcatchment 49S: DA-7D

Runoff = 2.36 cfs @ 12.13 hrs,  Volume= 0.191 af,  Depth= 7.24"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NRCC 24-hr C  Custom Rainfall=7.48"

Area (ac) CN Description
0.317 98 Paved parking, HSG D
0.317 100.00% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 49S: DA-7D

Runoff

Hydrograph

Time  (hours)
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NRCC 24-hr C
Custom Rainfall=7.48"
Runoff Area=0.317 ac

Runoff Volume=0.191 af
Runoff Depth=7.24"

Tc=6.0 min
CN=98

2.36 cfs
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Summary for Subcatchment 55S: DA-7E

Runoff = 2.75 cfs @ 12.17 hrs,  Volume= 0.239 af,  Depth= 6.53"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NRCC 24-hr C  Custom Rainfall=7.48"

Area (ac) CN Description
0.153 80 >75% Grass cover, Good, HSG D
0.287 98 Paved parking, HSG D
0.440 92 Weighted Average
0.153 34.77% Pervious Area
0.287 65.23% Impervious Area

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

9.8 100 0.0200 0.17 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.17"

0.2 22 0.0200 2.12 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

0.2 30 0.0100 2.03 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

10.2 152 Total

Subcatchment 55S: DA-7E

Runoff

Hydrograph

Time  (hours)
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NRCC 24-hr C
Custom Rainfall=7.48"
Runoff Area=0.440 ac

Runoff Volume=0.239 af
Runoff Depth=6.53"

Flow Length=152'
Tc=10.2 min

CN=92

2.75 cfs
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Summary for Reach 40R: Emergency Spillway

Inflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.00 fps,  Min. Travel Time= 0.0 min
Avg. Velocity = 0.00 fps,  Avg. Travel Time= 0.0 min

Peak Storage= 0 cf @ 0.00 hrs
Average Depth at Peak Storage= 0.00'
Bank-Full Depth= 1.00'  Flow Area= 20.0 sf,  Capacity= 78.57 cfs

18.00'  x  1.00'  deep channel,  n= 0.035  Earth, dense weeds
Side Slope Z-value= 2.0 '/'   Top Width= 22.00'
Length= 22.0'   Slope= 0.0100 '/'
Inlet Invert= 450.25',  Outlet Invert= 450.03'

‡

Reach 40R: Emergency Spillway

Inflow
Outflow

Hydrograph

Time  (hours)
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Avg. Flow Depth=0.00'
Max Vel=0.00 fps

n=0.035
L=22.0'

S=0.0100 '/'
Capacity=78.57 cfs

0.00 cfs

0.00 cfs
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Summary for Pond 33P: Detention Pond 2

Inflow Area = 4.168 ac, 44.39% Impervious,  Inflow Depth = 6.34"    for  Custom event
Inflow = 26.06 cfs @ 12.16 hrs,  Volume= 2.204 af
Outflow = 6.50 cfs @ 12.48 hrs,  Volume= 2.179 af,  Atten= 75%,  Lag= 19.4 min
Primary = 6.50 cfs @ 12.48 hrs,  Volume= 2.179 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Starting Elev= 447.00'   Storage= 26,653 cf
Peak Elev= 450.05' @ 12.48 hrs   Storage= 74,057 cf   (47,404 cf above start)

Plug-Flow detention time= 772.2 min calculated for 1.567 af (71% of inflow)
Center-of-Mass det. time= 471.3 min ( 1,251.5 - 780.2 )

Volume Invert Avail.Storage Storage Description
#1 442.50' 93,316 cf Custom Stage Data Listed below

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

442.50 0
443.00 1,884
444.00 6,439
445.00 11,973
446.00 18,567
447.00 26,653
448.00 40,190
449.00 55,359
450.00 73,038
451.00 93,316

Device Routing     Invert Outlet Devices
#0 Secondary 451.00' Automatic Storage Overflow   (Discharged without head)
#1 Primary 447.00' 18.0"  Round Culvert   

L= 40.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 447.00' / 446.80'   S= 0.0050 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 1.77 sf   

#2 Device 1 447.00' 3.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#3 Device 1 448.60' 1.0' long  x 0.5' breadth Broad-Crested Rectangular Weir   

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

#4 Device 1 450.00' 24.0" x 24.0" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#5 Secondary 450.25' Channel/Reach   using Reach 40R: Emergency Spillway   
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Primary OutFlow  Max=6.49 cfs @ 12.48 hrs  HW=450.05'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Passes 6.49 cfs of 10.19 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.40 cfs @ 8.23 fps)
3=Broad-Crested Rectangular Weir  (Weir Controls 5.79 cfs @ 4.00 fps)
4=Orifice/Grate  (Weir Controls 0.29 cfs @ 0.73 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=447.00'  TW=450.25'   (Dynamic Tailwater)
5=Channel/Reach  (Channel Controls 0.00 cfs)

Pond 33P: Detention Pond 2
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Inflow Area=4.168 ac
Peak Elev=450.05'
Storage=74,057 cf

26.06 cfs

6.50 cfs

6.50 cfs

0.00 cfs
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Summary for Pond 44P: CB-1

Inflow Area = 0.476 ac, 65.34% Impervious,  Inflow Depth = 6.53"    for  Custom event
Inflow = 2.96 cfs @ 12.17 hrs,  Volume= 0.259 af
Outflow = 2.96 cfs @ 12.17 hrs,  Volume= 0.259 af,  Atten= 0%,  Lag= 0.0 min
Primary = 2.96 cfs @ 12.17 hrs,  Volume= 0.259 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 453.37' @ 12.39 hrs
Flood Elev= 454.50'

Device Routing     Invert Outlet Devices
#1 Primary 451.00' 24.0"  Round Culvert   

L= 50.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 451.00' / 450.70'   S= 0.0060 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 3.14 sf   

Primary OutFlow  Max=0.00 cfs @ 12.17 hrs  HW=452.16'  TW=452.22'   (Dynamic Tailwater)
1=Culvert  ( Controls 0.00 cfs)

Pond 44P: CB-1

Inflow
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Inflow Area=0.476 ac
Peak Elev=453.37'

24.0"
Round Culvert

n=0.013
L=50.0'

S=0.0060 '/'

2.96 cfs

2.96 cfs
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Summary for Pond 45P: CB-2

Inflow Area = 0.806 ac, 55.71% Impervious,  Inflow Depth = 6.34"    for  Custom event
Inflow = 4.91 cfs @ 12.18 hrs,  Volume= 0.426 af
Outflow = 4.91 cfs @ 12.18 hrs,  Volume= 0.426 af,  Atten= 0%,  Lag= 0.0 min
Primary = 4.91 cfs @ 12.18 hrs,  Volume= 0.426 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 453.36' @ 12.34 hrs
Flood Elev= 454.50'

Device Routing     Invert Outlet Devices
#1 Primary 450.70' 24.0"  Round Culvert   

L= 70.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 450.70' / 450.30'   S= 0.0057 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 3.14 sf   

Primary OutFlow  Max=0.00 cfs @ 12.18 hrs  HW=452.23'  TW=452.30'   (Dynamic Tailwater)
1=Culvert  ( Controls 0.00 cfs)

Pond 45P: CB-2
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Inflow Area=0.806 ac
Peak Elev=453.36'

24.0"
Round Culvert

n=0.013
L=70.0'

S=0.0057 '/'

4.91 cfs

4.91 cfs
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Summary for Pond 46P: CB-3

Inflow Area = 1.127 ac, 68.32% Impervious,  Inflow Depth = 6.59"    for  Custom event
Inflow = 7.09 cfs @ 12.15 hrs,  Volume= 0.619 af
Outflow = 7.09 cfs @ 12.15 hrs,  Volume= 0.619 af,  Atten= 0%,  Lag= 0.0 min
Primary = 7.09 cfs @ 12.15 hrs,  Volume= 0.619 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 453.34' @ 12.29 hrs
Flood Elev= 454.50'

Device Routing     Invert Outlet Devices
#1 Primary 450.30' 24.0"  Round Culvert   

L= 84.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 450.30' / 449.80'   S= 0.0060 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 3.14 sf   

Primary OutFlow  Max=0.00 cfs @ 12.15 hrs  HW=452.14'  TW=452.31'   (Dynamic Tailwater)
1=Culvert  ( Controls 0.00 cfs)

Pond 46P: CB-3
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Summary for Pond 48P: CB-4

Inflow Area = 2.041 ac, 50.76% Impervious,  Inflow Depth = 6.20"    for  Custom event
Inflow = 12.29 cfs @ 12.16 hrs,  Volume= 1.054 af
Outflow = 12.29 cfs @ 12.16 hrs,  Volume= 1.054 af,  Atten= 0%,  Lag= 0.0 min
Primary = 12.29 cfs @ 12.16 hrs,  Volume= 1.054 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 453.28' @ 12.24 hrs
Flood Elev= 454.50'

Device Routing     Invert Outlet Devices
#1 Primary 449.80' 24.0"  Round Culvert   

L= 52.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 449.80' / 449.50'   S= 0.0058 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 3.14 sf   

Primary OutFlow  Max=1.89 cfs @ 12.16 hrs  HW=452.39'  TW=452.38'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 1.89 cfs @ 0.60 fps)

Pond 48P: CB-4
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Summary for Pond 50P: CB-5

Inflow Area = 2.358 ac, 57.38% Impervious,  Inflow Depth = 6.34"    for  Custom event
Inflow = 14.50 cfs @ 12.15 hrs,  Volume= 1.246 af
Outflow = 14.50 cfs @ 12.15 hrs,  Volume= 1.246 af,  Atten= 0%,  Lag= 0.0 min
Primary = 14.50 cfs @ 12.15 hrs,  Volume= 1.246 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 452.92' @ 12.20 hrs
Flood Elev= 455.00'

Device Routing     Invert Outlet Devices
#1 Primary 449.50' 24.0"  Round Culvert   

L= 71.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 449.50' / 449.10'   S= 0.0056 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 3.14 sf   

Primary OutFlow  Max=4.96 cfs @ 12.15 hrs  HW=452.27'  TW=452.16'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 4.96 cfs @ 1.58 fps)

Pond 50P: CB-5
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Summary for Pond 52P: CB-6

Inflow Area = 2.798 ac, 58.61% Impervious,  Inflow Depth = 6.37"    for  Custom event
Inflow = 17.22 cfs @ 12.16 hrs,  Volume= 1.485 af
Outflow = 17.22 cfs @ 12.16 hrs,  Volume= 1.485 af,  Atten= 0%,  Lag= 0.0 min
Primary = 17.22 cfs @ 12.16 hrs,  Volume= 1.485 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 452.22' @ 12.16 hrs
Flood Elev= 454.40'

Device Routing     Invert Outlet Devices
#1 Primary 449.10' 24.0"  Round Culvert   

L= 387.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 449.10' / 447.00'   S= 0.0054 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 3.14 sf   

Primary OutFlow  Max=16.36 cfs @ 12.16 hrs  HW=452.15'  TW=449.49'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 16.36 cfs @ 5.21 fps)

Pond 52P: CB-6
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Summary for Link 39L: East Discharge

Inflow Area = 8.528 ac, 25.35% Impervious,  Inflow Depth > 5.75"    for  Custom event
Inflow = 26.32 cfs @ 12.21 hrs,  Volume= 4.088 af
Primary = 26.32 cfs @ 12.21 hrs,  Volume= 4.088 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Link 39L: East Discharge
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Southwest Outflow
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East Discharge

31L

Full Site Discharge

Routing Diagram for Jan 2025 Transfer Station FULL
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Subcat Reach Pond Link
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Summary for Link 28L: Southwest Outflow

Inflow Area = 10.370 ac, 40.58% Impervious,  Inflow Depth > 1.43"    for  1-Year event
Inflow = 3.08 cfs @ 12.50 hrs,  Volume= 1.239 af
Primary = 3.08 cfs @ 12.50 hrs,  Volume= 1.239 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

1-Year Primary Outflow Imported from Jan 2025 Phase 1 Transfer Station WEST~Link 28L.hce

Link 28L: Southwest Outflow
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Summary for Link 30L: East Discharge

Inflow Area = 8.528 ac, 25.35% Impervious,  Inflow Depth > 1.35"    for  1-Year event
Inflow = 4.85 cfs @ 12.21 hrs,  Volume= 0.958 af
Primary = 4.85 cfs @ 12.21 hrs,  Volume= 0.958 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

1-Year Primary Outflow Imported from Jan 2025 Phase 1 Transfer Station EAST 20 node~Link 39L.hce

Link 30L: East Discharge
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Summary for Link 31L: Full Site Discharge

Inflow Area = 18.898 ac, 33.71% Impervious,  Inflow Depth > 1.40"    for  1-Year event
Inflow = 6.46 cfs @ 12.23 hrs,  Volume= 2.197 af
Primary = 6.46 cfs @ 12.23 hrs,  Volume= 2.197 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Link 31L: Full Site Discharge
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Summary for Link 28L: Southwest Outflow

Inflow Area = 10.370 ac, 40.58% Impervious,  Inflow Depth > 3.22"    for  10-Year event
Inflow = 9.12 cfs @ 12.50 hrs,  Volume= 2.782 af
Primary = 9.12 cfs @ 12.50 hrs,  Volume= 2.782 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

10-Year Primary Outflow Imported from Jan 2025 Phase 1 Transfer Station WEST~Link 28L.hce

Link 28L: Southwest Outflow
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Summary for Link 30L: East Discharge

Inflow Area = 8.528 ac, 25.35% Impervious,  Inflow Depth > 3.12"    for  10-Year event
Inflow = 11.93 cfs @ 12.20 hrs,  Volume= 2.218 af
Primary = 11.93 cfs @ 12.20 hrs,  Volume= 2.218 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

10-Year Primary Outflow Imported from Jan 2025 Phase 1 Transfer Station EAST 20 node~Link 39L.hce

Link 30L: East Discharge
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Summary for Link 31L: Full Site Discharge

Inflow Area = 18.898 ac, 33.71% Impervious,  Inflow Depth > 3.17"    for  10-Year event
Inflow = 16.86 cfs @ 12.24 hrs,  Volume= 5.000 af
Primary = 16.86 cfs @ 12.24 hrs,  Volume= 5.000 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Link 31L: Full Site Discharge
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Summary for Link 28L: Southwest Outflow

Inflow Area = 10.370 ac, 40.58% Impervious,  Inflow Depth > 6.57"    for  100-Year event
Inflow = 27.01 cfs @ 12.46 hrs,  Volume= 5.678 af
Primary = 27.01 cfs @ 12.46 hrs,  Volume= 5.678 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

100-Year Primary Outflow Imported from Jan 2025 Phase 1 Transfer Station WEST~Link 28L.hce

Link 28L: Southwest Outflow
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Summary for Link 30L: East Discharge

Inflow Area = 8.528 ac, 25.35% Impervious,  Inflow Depth > 6.46"    for  100-Year event
Inflow = 30.55 cfs @ 12.21 hrs,  Volume= 4.593 af
Primary = 30.55 cfs @ 12.21 hrs,  Volume= 4.593 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

100-Year Primary Outflow Imported from Jan 2025 Phase 1 Transfer Station EAST 20 node~Link 39L.hce

Link 30L: East Discharge
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Summary for Link 31L: Full Site Discharge

Inflow Area = 18.898 ac, 33.71% Impervious,  Inflow Depth > 6.52"    for  100-Year event
Inflow = 51.04 cfs @ 12.25 hrs,  Volume= 10.271 af
Primary = 51.04 cfs @ 12.25 hrs,  Volume= 10.271 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Link 31L: Full Site Discharge
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STANDARD AND SPECIFICATIONS FOR 
CHECK DAM 

Definition & Scope 

Conditions Where Practice Applies 

temporary
permanent

Design Criteria 

Drainage Area:

Height:

Side Slopes:

Spacing:

For stone check dams:  

For filter sock or fiber roll check dams: 

Maintenance



Figure 3.1 
Stone Check Dam Detail 



STANDARD AND SPECIFICATIONS FOR 
DIVERSION

Definition & Scope 

Conditions Where Practice Applies 

Design Criteria 

Location 

Capacity 

Cross Section 

.

Velocity and Grade 

Outlets 



Table 3.1 
Diversion Maximum Permissible Design Velocities Table 

Table 3.2 - Retardance Factors for Various Grasses and Legumes Table 

Soil Texture Retardance and Cover 
Permissible Velocity 

(ft / second) for Selected 
Channel Vegetation 

Retardance Cover Condition 

Stabilization 



Figure 3.4 
Diversion Detail 



Table 3.3 
Parabolic Diversion Design, Without Freeboard Tables - 1 



Table 3.4 
Parabolic Diversion Design, Without Freeboard Tables - 2 



STANDARD AND SPECIFICATIONS FOR 
GRADE STABILIZATION STRUCTURE 

Definition & Scope 

permanent

Conditions Where Practice Applies 

Design Criteria 

Compliance with Laws and Regulations 

General 

Capacity 



Construction Specifications 

Maintenance



STANDARD AND SPECIFICATIONS FOR 
GRASSED WATERWAY 

Definition & Scope 

permanent

Conditions Where Practice Applies 

Design Criteria 

Capacity 

Velocity 

Cross Section 

Structural Measures 

Outlets 

Stabilization 

Construction Specifications 



Figure 3.8 
Typical Waterway Cross Sections Details 



Figure 3.9 
Parabolic Waterway Design Chart 



Figure 3.10 
Grassed Waterway Detail 



Definition & Scope 

Conditions Where Practice Applies 

Specification for Full Soil Restoration 

Note: All biosolids compost 
produced in New York State (or approved for 
importation) must meet NYS DEC’s 6 NYCRR Part 
360 (Solid Waste Management Facilities) 
requirements.  The Part 360 requirements are equal 
to or more stringent than 40 CFR Part 503 which 
ensure safe standards for pathogen reduction and 
heavy metals content.   

STANDARD AND SPECIFICATIONS FOR 
SOIL RESTORATION 

Design Criteria 



Type of Soil Disturbance Soil Restoration Requirement Comments/Examples 

Table 4.6 
Soil Restoration Requirements 

Maintenance



Definition & Scope

permanent

Conditions Where Practice Applies

Criteria

The soil should be tested to 
determine the amounts of amendments needed.  

STANDARD AND SPECIFICATIONS FOR 
PERMANENT CONSTRUCTION AREA PLANTING 

Variety lbs./
acre 

lbs/1000 
sq. ft. 





Table 4.4 
Permanent Construction Area Planting Mixture Recommendations 

Seed Mixture Variety Rate in lbs./acre 
(PLS) 

Rate in lbs./     
1, 000 ft2

Mix #1 

Mix #2 

Mix #3 

Mix #4 

Mix #5 

Mix #6 



Definition and Scope

Conditions Where Practice Applies

Criteria 

STANDARD AND SPECIFICATIONS FOR 
MULCHING



Table 4.2 
Guide to Mulch Materials, Rates, and Uses 
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Table 4.3 
Mulch Anchoring Guide 

Anchoring Method 
or Material 

Kind of Mulch to  
be Anchored How to Apply 



STANDARD AND SPECIFICATIONS FOR 
ROCK OUTLET PROTECTION 

Definition & Scope 

permanent

Conditions Where Practice Applies 

Design Criteria 

Tailwater Depth 

Apron Size 

–

Bottom Grade 

Alignment 

Materials 



Thickness 

Rock Quality 

Filter

Gabions 

Maintenance 

Design Procedure 

Design Examples are demonstrated in Appendix B. 

Construction Specifications 

D50
(inches) 

dmax
(inches) 

Minimum 
Blanket Thick-

ness (inches) 





Figure 3.16 
Outlet Protection Design—Minimum Tailwater Condition Chart 

(Design of Outlet Protection from a Round Pipe Flowing Full, 
Minimum Tailwater Condition: Tw < 0.5Do)



Figure 3.17 
Outlet Protection Design—Maximum Tailwater Condition Chart 

(Design of Outlet Protection from a Round Pipe Flowing Full, 
Maximum Tailwater Condition: Tw  0.5Do)

2.
0 

1.
0 

0 



Figure 3.18 
Riprap Outlet Protection Detail (1) 



Figure 3.19 
Riprap Outlet Protection Detail (2) 



Figure 3.20 
Riprap Outlet Protection Detail (3) 



STANDARD AND SPECIFICATIONS FOR 
PERIMETER DIKE/SWALE 

Definition & Scope 

temporary

Conditions Where Practice Applies 

Design Criteria 

Outlet



Figure 3.14 
Perimeter Dike/Swale Detail 



Definition & Scope

Conditions Where Practice Applies

Criteria

STANDARD AND SPECIFICATIONS FOR 
TEMPORARY CONSTRUCTION AREA SEEDING 



Definition & Scope

Conditions Where Practice Applies

Design Criteria 

Site Preparation

Topsoil Materials

Application and Grading

STANDARD AND SPECIFICATIONS FOR 
TOPSOILING 



Site Conditions Intended Use 
Minimum 

Topsoil 
Depth

Table 4.7 - Topsoil Application Depth



Definition & Scope

Conditions Where Practice Applies

Criteria and Specifications 

,

STANDARD AND SPECIFICATIONS FOR 
TREES, SHRUBS, AND VINES 



PRUNING AND THINNING 



,

Table 4.8 
Size and Weight of Earth Ball Required to Transplant Wild Stock 



Definition & Scope

permanently

Conditions Where Practice Applies

Design Criteria 

The soil should be tested to determine the 
amounts of amendments needed.  

STANDARD AND SPECIFICATIONS FOR 
VEGETATING WATERWAYS 

Mixtures Rate per 
Acre (lbs) 

Rate per 1,000 
sq. ft. (lbs) 



Table 4.10 
Maximum Permissible Velocities for Selected Seed Mixtures 

Cover Slope Range 2
(%)  

Permissible Velocity 1

Erosion-resistant Soils 
(ft. per sec.) 

K=0.10 - 0.35 3

Easily Eroded Soils 
(ft. per sec.) 

K=0.36 - 0.80 



Figure 4.25 
Rill Maintenance Measures 



STANDARD AND SPECIFICATIONS FOR 
COMPOST FILTER SOCK 

Definition & Scope 

temporary

Condition Where Practice Applies 

Design Criteria 

Maximum Slope Length
 

Dia. (in.) 
Slope % 

2 5 10 20 25 33 50 

Note: All biosolids compost 
produced in New York State (or approved for im-
portation) must meet NYS DEC’s 6 NYCRR Part 
360 (Solid Waste Management Facilities) require-
ments.  The Part 360 requirements are equal to or 
more stringent than 40 CFR Part 503 which ensure 
safe standards for pathogen reduction and heavy 
metals content.  When using compost filter socks 
adjacent to surface water, the compost should have 
a low nutrient value.    



Maintenance

 

Material Type 3 mil HDPE 5 mil HDPE 5 mil HDPE 
Multi-Filament 
Polypropylene

(MFPP) 

Heavy Duty Multi-
Filament Polypropylene 

(HDMFPP) 

Material Character-
istics

Sock Diameters 

Mesh Opening 

Tensile Strength 

Ultraviolet Stability 
% Original Strength 

(ASTM G-155) 

Minimum Functional 
Longevity 

Table 5.1 - Compost Sock Fabric Minimum Specifications Table 

Table 5.2 - Compost Standards Table 



Figure 5.2 
Compost Filter Sock 



STANDARD AND SPECIFICATIONS FOR 
DEWATERING DEVICE 

Definition & Scope 

Condition Where Practice Applies 

Design Criteria 

Skimmer Device 

Riser-Pipe Device 

Dewatering Drawdown 



Material Specifications 

Maintenance

Figure 5.3 - Skimmer Orifice Design Chart 



Figure 5.4 
Skimmer Dewatering Device 

Basin No. 
Water Sur-
face Eleva-

tion (ft.) 

Arm
Length* (ft.) 

Arm Dia. 
(in.) 

Orifice
Size**  (in.) 

Top of Land-
ing Device 
Elevation 

(ft.) 

Flexible 
Hose 

Length 
(in.) 

Flexible Hose 
Attachment 

Elevation (ft.) 



Skimmer Construction Notes 

Materials 



Figure 5.5 
Riser Pipe Dewatering Device 



Figure 5.6 
Riser Pipe Dewatering Device Construction Notes 

Riser Pipe Construction Notes 



STANDARD AND SPECIFICATIONS FOR 
SEDIMENT BASIN 

Definition & Scope 

temporary 

Conditions Where Practice Applies 

Permanent

permanent

Design Criteria 

Compliance with Laws and Regulations 

Location - Maximum Drainage Area = 50 acres 

Do not locate basins in perennial 
streams.

Size and Shape of the Basin 

Surface Area



Spillway Design 

Runoff 
computations shall be based upon the worst soil cover 
conditions expected to prevail in the contributing drain-
age area during the anticipated effective life of the struc-
ture.

http://
www.dec.ny.gov/chemical/36730.html



Embankment Cross-Section 



Entrance of Runoff into Basin 

Disposal 

Sediment shall not 
be allowed to flush into a stream or drainageway. 

Chemical Treatment 

Chemical applications shall not be applied  
without written approval from the NYSDEC. 

Safety 

Construction Specifications 

Site Preparation 

Cutoff-Trench 

Embankment



Pipe Spillway 

Emergency Spillway 

Vegetative Treatment 

Erosion and Pollution Control 

Safety 

Maintenance 

Final Disposal 

Information to be Submitted 



TEMPORARY SEDIMENT BASIN DESIGN DATA SHEET 

BASIN SIZE DESIGN 

DESIGN OF SPILLWAYS & ELEVATIONS

Runoff 

Pipe Spillway (Qps)

Emergency Spillway Design

ANTI-SEEP COLLAR/SEEPAGE DIAPHRAGM DESIGN  

Collars:          

Diaphragms:

DEWATERING ORIFICE SIZING 



To use charts for pipe spillway design: 

TEMPORARY SEDIMENT BASIN DESIGN DATA SHEET 
 INSTRUCTIONS FOR USE OF FORM 



Figure 5.8 
Pipe Spillway Design 



Figure 5.9 
Sediment Basin 



Figure 5.10
Riser Inflow Chart 



Figure 5.11
Pipe Flow Chart; “n” = 0.025 



Figure 5.12 
Pipe Flow Chart; “n” = 0.013 



Figure 5.13 
Concentric Trash Rack and Anti-Vortex Device 



Figure 5.14 
Concentric Trash Rack and Anti-Vortex Device Design Table  



Figure 5.15 
Riser Base Details 



Figure 5.16 
Anti-Seep Collar Design 



Figure 5.17 
Anti-Seep Collar Design Charts 



Figure 5.18 
Anti-Seep Collar   



Figure 5.19 
Design Data for Earth Spillways 



Figure 5.20 
Design Table for Vegetated Earth Spillways in

Erosion Resistant Soils, K=0.1 - 0.35, Side Slopes = 3:1 



Figure 5.21 
Design Table for Vegetated Earth Spillways in  

Very Erodible Soils, K = 0.36 - 0.80, Side Slopes = 3:1



Procedure for Determining or Altering Sediment Basin Shape 



Figure 5.22 
Sediment Basin Baffle Details 



STANDARD AND SPECIFICATIONS FOR 
SILT FENCE 

Definition & Scope 

temporary

Conditions Where Practice Applies 

Design Criteria 
Criteria for Silt Fence Materials 

Standard Silt Fence (SF) 

Reinforced Silt Fence (RSF) 

Super Silt Fence (SSF) 



Fabric Properties 
Minimum    
Acceptable

Value 
Test Method 



Figure 5.30 
Reinforced Silt Fence 



STANDARD AND SPECIFICATIONS FOR 
STORM DRAIN INLET PROTECTION 

Definition & Scope 

temporary

Conditions Where Practice Applies 

It is not to be used in 
place of sediment trapping devices.

Types of Storm Drain Inlet Practices 

Design Criteria 

Type I – Excavated Drop Inlet Protection 

Type II – Fabric Drop Inlet Protection 



Type III – Stone and Block Drop Inlet Protection 

Type IV – Paved Surface Inlet Protection



Type V - Manufactured Insert Inlet Protection 



Figure 5.31 
Excavated Drop Inlet Protection 



Figure 5.32 
Fabric Drop Inlet Protection 



Figure 5.33 
Stone & Block Drop Inlet Protection  



Definition & Scope 

permanent

Conditions Where Practice Applies 

Slope Stabilization Design Criteria 

Gradation

Thickness

Quality

Size

Filter Blanket

STANDARD AND SPECIFICATIONS FOR 
ARMORED SLOPE AND CHANNEL STABILIZATION 



Construction Specifications 

Subgrade Preparation

Sand and gravel filter blanket

Synthetic filter fabric

Stone placement

-

Maintenance



Figure 4.1 
Angles of Repose of Riprap Stones 

Figure 4.2 
Typical Riprap Slope Protection Detail 



Channel Stabilization Design Criteria 

Construction Specifications 
Riprap

Reinforced Concrete 



Grid Pavers

Revetment

Modular Pre-Cast Units

Maintenance



Table 4.1 - Riprap Gradations for Channel Stabilization 



Figure 4.3 
Riprap Channel Stabilization 



Figure 4.4 
Channel Stabilization Methods
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Geotechnical Borehole Logs
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