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1 Executive Summary 

This Stormwater Pollution Prevention Plan (SWPPP) and accompanying project plans have been 
prepared for the construction activities associated with BAC Properties LLC located in the Town of 
Wappinger, New York.  The stormwater management, pollution prevention, and erosion and sediment 
control measures identified and detailed in this SWPPP and on the accompanying project plans have 
been designed in accordance with the requirements of the Town of Wappinger (Town) and the New 
York State Department of Environmental Conservation (NYSDEC) State Pollutant Discharge 
Elimination System (SPDES) Phase II technical standards. 
 
The proposed project:  
 

1. Is a redevelopment project with no net increase in impervious area.  
2. Will treat a minimum of 75 percent of the water quality volume from the disturbed, existing 

impervious area through the implementation of a standard Stormwater Management Practice.  
3. Maintains the existing drainage patterns, as much as possible. 
4. Controls increases in the rate of stormwater runoff resulting from the proposed 

redevelopment without adversely affecting adjacent or downstream properties or receiving 
watercourses or bodies. 

5. Reducing potential stormwater quality impacts and soil erosion resulting from stormwater 
runoff generated both during and after construction. 

 
The pre- and post-development stormwater runoff conditions have been reviewed and evaluated.  The 
proposed stormwater management facilities have been designed to provide both water quality and 
quantity controls.  Stormwater runoff will be detained, treated, and released at a rate equal to or less 
than that which existed prior to redevelopment of the project site.   
 

2 Project Description 

The Applicant, BAC Properties, LLC, is seeking site plan re-approval for a second 19,400 square foot 
building (Building 2) with development consistent with the previously re-approved Site Plan dated 
October 5, 2009, and last revised November 30, 2011.   
 
 
2.1 Pre-Redevelopment Conditions 

The proposed redevelopment consists of a conversion of the existing gravel parking areas for 
construction of a second 19,440 square foot building (Building 2) consisting of 900 sq. ft. of office 
space, 5,580 sq. ft. for light manufacturing and 12,960 sq. ft.   Additional proposed activities include 
regrading of existing parking areas for additional parking and other related appurtenances.  The 
proposed project is considered a redevelopment per the 2015 New York State Stormwater Design 
Manual (NYSSWDM) with no net increase in existing impervious area.  Redevelopment areas outside 
the paved and graveled sections will be landscaped and seeded for lawn.   
 
The site consists of landscaped areas, existing stormwater control detention basin, a United States 
Army Corp of Engineers (USACOE) regulated watercourse (pond), Town of Wappinger regulated 
wetland, and impervious surfaces (i.e., pavement, gravel, and a building).  The surrounding watershed 
consists of wooded forest and meadow in addition to commercial areas with accompanying roadways.   
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The stormwater runoff from the site flows in a northerly direction into either the existing detention 
pond, which then conveys stormwater runoff into the onsite existing pond and wetland area.  The 
existing pond’s primary outlet is a compound rectangular weir, which feeds directly into a concrete 
box culvert.  Upon passing through the box culvert, the flow enters a stream bed and as the water 
elevation rises, the flow continues through twin 60” concrete culverts, which conveys the discharged 
stormwater under Airport Drive to an offsite location.   
 
The existing impervious coverage onsite in the watershed is 3.89 acres in a total watershed of 93.129 
acres.  The proposed redevelopment area includes a net reduction of impervious cover with a total of 
3.77 acres, a net reduction of 0.12 acres of impervious cover.    
 
The site varies in elevation from 152 feet, at the lowest elevation at the invert of the box culvert pipes 
northern edge of the existing lot, to 172 feet, at the highest elevation along the southern property line.  
Slopes vary across the site and range from 1 to 25 percent.   
 
2.2 Post-Redevelopment Conditions 

The post redevelopment ground cover will consist of impervious surfaces (e.g., asphalt and gravel 
parking and roadways, building roofs), grass and landscaped areas and an improved stormwater 
management practice.  Additional grass and landscaped areas will be added to the site.  No additional  
impervious coverage will be added to the site.   
 
The topography outside the developed area will remain unchanged.  The lowest elevation will be 152 
feet at the box culvert.  The slopes outside the limits of disturbance will remain unchanged.  The 
proposed slopes range from 1 to 5 percent in parking areas and 1 to approximately 33 percent in the 
stormwater practice. 
 
The post redevelopment stormwater runoff conditions exhibits similar patterns to that of the pre 
redevelopment conditions.  The proposed drainage improvements include expansion of the original 
detention basin volume and installation of two pre-treatment forebays at existing inlets.  The detention 
basin modifications have been based upon the NYSSWDM pocket pond design.  The forebays will 
pre-treat the stormwater runoff prior to entering the pocket pond.  Additional wetland plantings are 
proposed in order to mitigate impacts of redevelopment.  The introduction of native, non-invasive 
species to the surrounding parking area and detention basin will provide improved water quality 
controls by helping to reduce runoff velocities, volumes, pollutant loading, promote soil stabilization, 
and provide additional wildlife resources to the surrounding habitat.  The proposed modifications are 
necessary in order to bring the existing stormwater management facility into compliance with 2015 
NYS SWDM Chapter 9 specifications for water quality treatment.   
 
 
2.3 Soil Survey Data 

The United States Department of Agriculture (USDA) Soil Conservation Service Soil Survey for 
Dutchess County was reviewed.  The surficial soil conditions for the study area are shown in Figure 
2.  The soil data for each of the soil types is summarized in Table 1 below. 
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Table 1: USDA Soil Data 
Map 

Symbol 
Description 

Depth to 
Groundwater (ft) 

Depth to 
Bedrock (in) 

Hydrologic 
Soil Group 

BeC Bernardston silt loam, 8 to 15 
percent slopes 

1.5-2.0  
(Feb-Apr) 

> 60 C 

HeA Haven loam, nearly level > 8 > 80 B 

PwB 
Pittstown silt loam, 3 to 8 percent 
slopes > 6.5 15-30 C 

Ca Canandaigua silt loam 0 > 80 C/D 

DwC 
Dutchess-Cardigan complex, rolling, 
rocky > 6.5 > 80 B 

 
The Soil Conservation Service defines the hydrologic soil groups as follows: 
 

 Type A Soils: Soils having a high infiltration rate and low runoff potential when thoroughly 
wet.  These soils consist mainly of deep, well drained to excessively drained sands or gravelly 
sands.  These soils have a high rate of water transmission. 

 
 Type B Soils: Soils having a moderate infiltration rate when thoroughly wet and consists 

mainly of moderately deep to deep, moderately well to well drained soils with moderately fine 
to moderately course textures.  These soils have a moderate rate of water transmission. 

 
 Type C Soils: Soils having a low infiltration rate when thoroughly wet and consists chiefly of 

soils with a layer that impedes downward movement of water and soils with moderately fine-
to-fine texture.  These soils have a low rate of water transmission. 

 
 Type D Soils: Soils having a very low infiltration rate and high runoff potential when 

thoroughly wet.  These soils consist chiefly of clays that have high shrink-swell potential, soils 
that have a permanent high water table, soils that have a clay pan or clay layer at or near the 
surface, and soils that are shallow over nearly impervious material.  These soils have a very 
low rate of water transmission. 

 
2.4 Groundwater, Surface Waters, and Wetlands 

As shown in Table 1, the depth to groundwater generally ranges from approximately zero (0) feet 
(surface water present) to greater than eight (8) feet.  The proposed disturbance area is located 
immediately adjacent to a Town of Wappinger Chapter 137 regulated Freshwater Wetland and 
associated buffer area.  A portion of the stormwater management system is located within the 100-
foot Town of Wappinger Wetland Buffer area.  Previously disturbed areas account for approximately 
0.81 acres.  The proposed full buildout does not extend beyond the previously disturbed area.  One 
(1) USACOE regulated watercourse (Wetland Classification PUBHh) is located outside of the 
proposed disturbed area but is within the drainage area. No NYSDEC Regulated Wetlands are located 
in the proposed area.   
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The proposed stormwater management facilities will treat the stormwater runoff generated from the 
proposed redevelopment prior to discharging and leaving the site in a controlled manner.  Therefore, 
no adverse impacts to groundwater are anticipated as a result of the development.     
 
2.5 Floodplains 

The property is located within Zone X (other flood areas) according to the Flood Insurance Rate Map 
(FIRM) Town of Wappinger Panel 388 of 602, Community Panel Number 361387 and Map Number 
36027C0388E effective date May 2, 2012.  Zone X (other flood areas) is defined as “Areas of 0.2% 
annual chance flood; areas of 1% annual chance flood with average depths of less then 1 foot or with 
drainage areas less than 1 square mile; and areas protected by levees from 1% annual chance flood”.  
 
The proposed development of the site is located wholly within Zone X.  Therefore, the proposed 
project will not adversely impact any floodplains.  
 
2.6 Historic Places 

The parcel is not listed or eligible for listing on the State or National Register of Historic Places; and 
not adjacent to a place listed or eligible for listing on the State or National Register of Historic Places.  
Therefore, the proposed project will not adversely impact any places listed or eligible for listing on the 
State or National Register of Historic Places.  Correspondence from NYS Office of Park, Recreation 
and Historical Preservation (SHPO) is included in Appendix J.  
 
 
2.7 NYSDEC SPDES General Permit GP-0-20-001 

The proposed project involves soil disturbance of one or more acres of land; including disturbances 
of less than one acre that are part of a larger common plan of development that will disturb one or 
more acres of land; and excludes routine maintenance activities.  Therefore, coverage under the 
NYSDEC SPDES General Permit GP-0-20-001 is required (see Appendix A).   In addition, the 
proposed project is located within a Municipal Separate Storm Sewer System (MS4); therefore, the 
Town of Wappinger must review and accept the SWPPP.   
 
This SWPPP and accompanying project plans have been developed in accordance with the 
NYSDEC’s technical standards.  The completed NOI and signed “MS4 SWPPP Acceptance” form 
will be submitted to the NYSDEC prior to the commencement of construction in order to obtain 
coverage under the SPDES General Permit.  Once coverage has been obtained, a copy shall be 
provided to the Town of Wappinger for their records.  The NOI and “MS4 SWPPP Acceptance” 
form have been provided in Appendix B.    
     

3 Construction Sequencing Schedule & Phasing 

The purpose of the construction sequencing schedule and phasing plan is to reduce the overall 
disturbance and ensure that previously disturbed areas are re-established prior to construction in 
another portion of the site.  The duration of the construction activities, including planned winter 
shutdowns, will be from May 1, 2023 to May 1, 2024.    
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The total area of the proposed project is 9.61 acres.  The proposed project will be completed in a 
single phase.  The construction sequencing is outlined on the accompanying plans and is provided 
below.  The construction sequencing is as follows:   
 

1. All temporary erosion and sediment control measures (e.g., stabilized construction 
entrances, silt fencing, storm drain inlet protection, etc.) shall be installed as shown on the 
project plans.  Temporary erosion and sediment control measures shall be constructed, 
stabilized, and functional before site disturbance begins within their tributary areas.  
Wetlands and their associated buffer areas shall be marked with appropriate signage and 
temporary fence shall be installed to prevent access to these areas.   

2. Stake out the locations of the limits of disturbance, proposed stormwater management pond 
improvements, and improvements (e.g., roadways, etc.). 

 
3. Remove trees, stumps, and vegetation within the disturbance limits in accordance with the 

project plans.  All stumps shall be stockpiled for either grinding in-place or removal from 
site.  The stump pile shall be protected in accordance with the stockpile detail on the project 
plans as appropriate.  Stump burial is prohibited.   

4. Rough grade the site.  Place surplus material in the temporary soil stockpile locations shown 
on the project plans. 

5. Construct modifications to stormwater detention pond and associated forebays (which shall 
be utilized as temporary sediment basins).  Install inlet and outlet protection measures (i.e., 
rip-rap overflow weir(s), culvert inlet/outlet protection, etc.) and stabilize the areas disturbed 
during the construction of the temporary sediment basin (forebays). 

6. Construct all site utilities and utility service connections as shown on the project plans.  
Install inlet protection measures at all inlets and at the ends of all exposed stormwater pipes 
and rip-rap at the locations shown on the project plans.   

7. Finish grading and stabilize all disturbed areas.  All erosion and sediment control measures 
must be left in place to prevent sediment from entering the main stormwater pond.  The 
Contractor shall clean all catch basins, manholes, and drainage lines of any accumulated silt 
and sediment prior to finalizing the infiltration area. 

8. Finalize construction of the stormwater pond.  Remove any accumulated silt and sediment 
from the forebay areas which were used as a temporary sediment basins during construction.   

9. Remove all temporary erosion and sediment control measures.  Immediately stabilize the 
areas disturbed during their removal.  Establish permanent vegetative cover and install all 
landscaping and stormwater pond area plantings. 
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4 Erosion and Sediment Control Plan 

This SWPPP and accompanying project plans identify both temporary and permanent erosion and 
sediment control measures, which have been designed in accordance with the New York State Standards 
and Specifications for Erosion and Sediment Control, latest revision.  Temporary erosion and sediment control 
measures will be implemented during construction to minimize soil erosion and control sediment 
transport off-site.  Permanent erosion and sediment control measures will be implemented after 
construction to control the quality and quantity of stormwater runoff from the developed site.   
 
4.1 Erosion and Sediment Control Measures 

Temporary erosion and sediment control measures to be utilized during construction generally include 
the following: 
 

1. Stabilized Construction Entrance - Prior to construction, stabilized construction entrances 
shall be installed to reduce the tracking of sediment onto public roadways.  Construction traffic 
must enter and exit the site at the stabilized construction entrance.  The entrance shall be 
maintained in good condition, which will control tracking of sediment onto public rights-of-
way or streets.  When necessary, the placement of additional aggregate atop the filter fabric 
shall be done to assure the minimum thickness is maintained.  All sediments and soils spilled, 
dropped, or washed onto the public rights-of-way must be removed immediately.  Periodic 
inspection and needed maintenance shall be provided after each substantial rainfall event. 
 

2. Dust Control - Water trucks shall be used, as needed, during construction to reduce dust 
generated on the site.  Dust control must be provided by the general contractor to a degree 
that is acceptable to the owner/operator, and in compliance with the applicable local and state 
dust control requirements. 
 

3. Temporary Soil Stockpile - Materials, such as topsoil, shall be temporarily stockpiled (if 
necessary) on the site during the construction process.  Stockpiles shall be located in an area 
away from storm drainage, water bodies and/or courses, and shall be properly protected from 
erosion by a surrounding silt fence barrier or hay bales when located on paved areas. 
 

4. Silt Fencing - Prior to the initiation of and during construction activities, silt fencing shall be 
established along the perimeter of all areas to be disturbed as a result of the construction which 
lie up gradient of water courses or adjacent properties.  These barriers may extend into non-
impact areas to ensure adequate protection of adjacent lands.  Clearing and grubbing shall be 
performed only as necessary for the installation of the sediment control barrier.  To ensure 
effectiveness of the silt fencing, daily inspections and inspections immediately after significant 
storm events shall be performed by site personnel.  Maintenance of the fence shall be 
performed as needed. 
 

5. Temporary Seeding - Within seven days after construction activity ceases on any particular 
area of the site, all disturbed areas where there shall not be construction for longer than 14 
days shall be temporarily seeded and mulched to minimize erosion and sediment loss. 
 

6. Temporary Sediment Basin – A temporary sediment basin shall be constructed to intercept 
sediment laden runoff, reduce the amount of sediment leaving the disturbed areas, and protect 
drainage ways, properties, and rights-of-way.  Projects that have proposed stormwater ponds 
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can be used as temporary sediment basins during construction.  Temporary sediment basins 
shall be inspected at least every seven calendar days.  All damages caused by soil erosion and 
construction equipment shall be repaired upon discovery.  Accumulated sediment shall be 
removed from the sediment basin/trap when it reaches 50 percent of the design capacity and 
shall not exceed 50 percent.  Sediment shall not be placed downstream from the embankment, 
adjacent to a stream, or floodplain. 
 

7. Dewatering - Dewatering, if required, shall not be discharged directly into wetlands, water 
courses, water bodies, and storm sewer systems.  Proper methods and devices shall be utilized 
to the extent permitted by law, such as pumping water into temporary sediment basins, 
providing surge protection at the inlet and outlet of pumps, floating the intake of the pump, 
or other methods to minimize and retain the suspended solids. 

 
Permanent erosion and sediment control measures to be utilized after construction generally include 
the following: 
 

1. Establishment of Permanent Vegetation - Disturbed areas that are not covered by 
impervious surfaces shall be seeded in accordance with the accompanying plans.  The type of 
seed, mulch, and maintenance measures shall be followed.  All areas at final grade shall be 
seeded and mulched within seven (7) days after completion of the major construction activity.  
All seeded areas shall be protected with mulch and/or hay.  Final site stabilization is achieved 
when all soil-disturbing activities at the site has been completed and a uniform, perennial 
vegetative cover with a density of 80 percent has been established or equivalent stabilization 
measures (such as the use of mulches or geotextiles) have been employed on all unpaved areas 
and areas not covered by permanent structures. 
 

2. Final Seeding and Planting - Final seeding and planting shall be installed as shown on the 
accompanying plans.  Final seeding and planting will help minimize erosion and sediment loss. 
 

3. Rock Outlet Protection - Rock outlet protection shall be installed at the locations as shown 
on the accompanying plans.  The installation of rock outlet protection will reduce the depth, 
velocity, and energy of water, such that the flow will not erode the receiving water course or 
water body.  
 

Specific erosion and sediment control measures, inspection frequency, and remediation procedures 
are provided in the subsequent sections and on the accompanying project plans. 
 
4.2 Pollution Prevention Controls 

Good housekeeping practices are designed to maintain a clean and orderly work environment.  Good 
housekeeping measures shall be maintained throughout the construction process by those parties 
involved with the direct care and development of the site.  The following measures should be 
implemented to control the possible exposure of harmful substances and materials to stormwater 
runoff: 
 

1. Material resulting from the clearing and grubbing operation shall be stockpiled away from 
storm drainage, water bodies and/or watercourses and surrounded with adequate erosion and 
sediment control measures.  Soil stockpile locations shall be exposed no longer than 14 days 
before seeding.  



  BAC Properties LLC Site Plan 
  Airport Drive, Town of Wappinger 

 8 

 
2. Equipment maintenance areas shall be protected from stormwater flows and shall be supplied 

with appropriate waste receptacles for spent chemicals, solvents, oils, greases, gasoline, and 
any pollutants that might contaminate the surrounding habitat and/or water supply.  
Equipment wash-down zones shall be located within areas draining to sediment control 
devices.   
 

3. The use of detergents for large-scale (i.e., vehicles, buildings, pavement surfaces, etc.) washing 
is prohibited. 
 

4. Material storage locations and facilities (i.e., covered storage areas, storage sheds, etc.) shall be 
located onsite and shall be stored according to the manufacturer’s standards in a dedicated 
staging area.  Chemicals, paints, solvents, fertilizers, and other toxic material must be stored 
in waterproof containers.  Runoff containing such materials must be collected, removed from 
the site, treated and disposed at an approved solid waste or chemical disposal facility.   

 
5. Hazardous spills shall be immediately contained to prevent pollutants from entering the 

surrounding habitat and/or water supply.  Spill Kits shall be provided onsite and shall be 
displayed in a prominent location for ease of access and use.  Spills greater than five (5) gallons 
shall be reported to the NYSDEC Response Unit at 1-800-457-7362.  In addition, a record of 
the incident(s) and/or notifications shall be documented and attached to the SWPPP. 

 
6. Portable sanitary waste facilities shall be provided onsite for workers and shall be properly 

maintained. 
 

7. Dumpsters and/or debris containers shall be located onsite and shall be of adequate size to 
manage respective materials.  Regular collection and disposal of wastes shall occur as required. 
 

8. Temporary concrete washout facilities should be located a minimum of 50 feet from storm 
drain inlets, open drainage facilities, and watercourses.  Each facility should be located away 
from construction traffic or access areas to prevent disturbance or tracking.  A sign should be 
installed adjacent to each washout facility to inform concrete equipment operators to utilize 
the proper facilities.  When temporary concrete washout facilities are no longer required for 
the work, the hardened concrete shall be removed and disposed of.  Materials used to 
construct the temporary concrete washout facilities shall be removed and disposed of.  Holes, 
depressions or other ground disturbance caused by the removal of the temporary concrete 
washout facilities shall be backfilled and/or repaired, seeded, and mulched for final 
stabilization. 
 

9. Non-stormwater components of site discharge must be clean water.  Water used for 
construction, which discharges from the site, must originate from a public water supply or 
private well approved by the Health Department.  Water used for construction that does not 
originate from an approved public supply must not discharge from the site.  It can be retained 
in the ponds until it infiltrates and evaporates. 
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4.3 Site Log Book 

The owner/operator shall maintain a record of all inspection reports in a site log book.  Copies of the 
NYSDEC Acknowledgement of Receipt of the NOI; signed “MS4 SWPPP Acceptance” form (if 
applicable); and signed copies of the certification statements shall also be placed in the site log book.  
The site log book shall be maintained on site and be made available to the permitting authority upon 
request. 
 
4.4 Pre-Construction Meeting, Inspection, and Certification 

A pre-construction meeting shall be scheduled with the Town representative, the Qualified 
Professional, the owner or operator, the contractor, and the subcontractors to discuss responsibilities 
as they relate to the implementation of this SWPPP.  The owner/operator shall set-up the pre-
construction meeting.  Pre-construction meeting documents have been provided in Appendix C. 
 
Prior to the commencement of construction, the owner/operator or contractor shall contact the 
Qualified Professional once the erosion and sediment control measures have been installed.  The 
Qualified Professional shall conduct an initial assessment of the site and certify that the appropriate 
erosion and sediment control measures and structures have been adequately installed and implemented 
in accordance with the SWPPP and plans.  A copy of the completed pre-construction site assessment 
shall be placed in the site log book.  A sample pre-construction site assessment form has been provided 
in Appendix D.    
 
4.5 Construction Inspections and Maintenance 

The contractor and his/her subcontractor(s) shall identify the trained individual(s) that will be 
responsible for the implementation and maintenance of the all erosion and sediment controls as 
required to achieve the proper erosion and sediment controls during construction.  The trained 
individual(s) is required to have received four hours of NYSDEC endorsed training in proper erosion 
and sediment control principles from a Soil and Water Conservation District, or other NYSDEC 
endorsed entity.  After receiving the initial training, the trained individual(s) shall receive four (4) hours 
of training every three (3) years. 
 
To ensure the stability and effectiveness of all protective measures and practices during construction, 
all erosion and sediment control measures employed shall be inspected by the Qualified Professional 
at least every seven (7) calendar days.  The contractor’s and/or subcontractor’s trained individual(s) 
shall perform daily inspections of all erosion and sediment control measures at the beginning and end 
of the day.  The trained individual(s) shall immediately correct any deficiencies noted during their 
inspection or during the Qualified Professional’s inspections.   
 
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 
frequency of the inspections can be reduced.  However, NYSDEC and Town must be notified prior 
to reducing the frequency of the inspections.  If approved, the Qualified Professional shall conduct a 
site inspection at least once every 30 calendar days. 
 
All inspections shall be performed in accordance with this SWPPP, accompanying project plans, latest 
revision of New York State Standards and Specifications for Erosion and Sediment Control, and procedures 
outlined in Appendix G of the latest revision of the New York State Stormwater Management Design 
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Manual.   Inspection reports shall be prepared in accordance with this SWPPP, accompanying project 
plans, and NYSDEC SPDES General Permit GP-0-20-001.  Inspection reports shall identify and 
document the maintenance of the erosion and sediment control measures.  A sample inspection report 
has been provided in Appendix D. 
 
Specific maintenance components, schedule frequency, inspection parameters and remediation 
procedures are provided on the accompanying project plans.  Any adjustments or modifications to 
the maintenance plan shall be noted in the inspection reports and submitted to the Town for approval. 
   
4.6 Final Site Inspection, Assessment, and Certification 

Once construction is complete, the owner/operator shall have the Qualified Professional perform a 
final site inspection.  The Qualified Professional shall certify that the site has undergone final 
stabilization.  Final stabilization is defined as all soil disturbing activities at the site have been 
completed, and that a uniform perennial vegetative cover with a density of 80 percent has been 
established or equivalent stabilization measures (such as the use of mulches or geotextiles) have been 
employed on all unpaved areas and areas not covered by permanent structures.  A final site assessment 
form has been provided in Appendix D.   
 
Cancellation of coverage under the NYSDEC SPDES General Permit GP-0-20-001 is accomplished 
by submitting a Notice of Termination (NOT).  Failure to submit a NOT may result in the continued 
obligation to pay a yearly Regulatory Fee and/or may be cause for suspension of permit coverage.  A 
blank NOT form has been provided in Appendix E.  
 

5 Stormwater Management Plan 

The goals of this Stormwater Management Plan are to: 
 

1. Treat a minimum of 75 percent of the water quality volume from the disturbed existing 
impervious area through the implementation of a standard stormwater management practice.  

2. Analyze the peak rate of runoff under pre- and post-development conditions. 
3. Maintain the pre-development rate of runoff in order to minimize impacts to adjacent or 

downstream properties. 
4. Minimize the impact of the quality of runoff exiting the site. 

 
These objectives will be met by applying Best Management Practices (BMPs).  Stormwater runoff 
from the proposed project will be collected and conveyed to the proposed stormwater management 
facilities.  Stormwater runoff will be detained, treated, and released at a rate equal to or less than that 
which existed prior to development of the project site.   
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5.1 Process for Stormwater Site Planning and Practice Selection Compliance  

5.1.1 Planning Practices  

The following planning practices were incorporated into the planning, design and layout of the 
proposed redevelopment: 
 
Preservation of Natural Features and Conservation  
Preservation of natural features includes techniques to identify and preserve natural areas that can be 
used to protect water, habitat and vegetative resources.  Conservation includes designing elements of 
the redevelopment in a way that the site design takes advantage of a site’s natural features, preserves 
sensitive areas and identifies constraints and opportunities to prevent or reduce negative effects of a 
redevelopment.  An evaluation of the preservation of natural features is provided in Table 2 below.   

 
Table 2: Preservation of Natural Features and Conservation 

Practice Applied? Application 
Preservation of 
Undisturbed Areas  

No Considered and not applied  

Preservation of Naturally 
Vegetated Buffers 

Yes Considered and applied  

Reduction of Clearing and 
Grading  

Yes Considered and applied   

Locating Development in 
Less Sensitive Areas 

No Considered and not applied     

Open Space Design  No Not applicable 
Soil Restoration Yes Considered and applied  
 
Preservation of Naturally Vegetated Buffers – A 100-foot buffer has been established around the 
Town regulated wetlands in accordance with the Town regulations.  The majority of the buffer area 
will remain undisturbed, which will improve water quality, lower the velocity of discharged 
stormwater, promote soil stabilization, provide filtration of stormwater runoff into the underlying 
soils, and provide thermal reductions 
 
Reduction of Clearing and Grading – Clearing and grading will be limited to the amount needed 
for the required roadways, parking lots and stormwater management facilities.   
 
Soil Restoration - Restore the original properties and porosity of the soil by deep till and amendment 
with compost to reduce the generation of runoff and enhance the runoff reduction performance of 
practices such as grass channels, filter strips, and tree clusters.  
 
5.1.2 Reduction of Impervious Cover 

Reduction of impervious cover includes methods to reduce the amount of rooftops, parking lots, 
roadways, sidewalks and other surfaces that do not allow rain to infiltrate to the soil.  An evaluation 
of the reduction of the impervious cover techniques is provided in Table 3 below.  
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Table 3: Reduction of Impervious Cover 
Practice Applied? Application 

Roadway Reduction   No Considered and not applied  
Sidewalk Reduction  Yes Considered and applied  
Driveway Reduction   No Considered and applied   
Building Footprint 
Reduction  

No Considered and not applied     

Parking Reduction   Yes Considered and applied  
 
Sidewalk Reduction – Minimize the sidewalk lengths and widths to reduce site impervious area.  A 
minimal area of sidewalks is proposed in the redevelopment.   
 
Parking Reduction – Reduce imperviousness on parking lots by eliminating unneeded spaces, 
providing compact car space and efficient parking lanes, minimizing stall dimensions, using porous 
pavement in overflow parking areas, and using multi storied parking decks where appropriate.   
 
5.1.3 Runoff Reduction Techniques 

Green Infrastructure (GI) uses the natural features of the site and promote runoff reduction through 
managing runoff, promoting groundwater recharge, increasing losses through evapotranspiration and 
emulating existing hydrology.  The following runoff reduction techniques were evaluated and 
incorporated into the planning, design and layout of the proposed redevelopment. An evaluation of 
the runoff reduction techniques is provided in Table 4 below. 
 

Table 4: Evaluation of Runoff Reduction Techniques 
Practice Applied? Application 

Conservation of  
Natural Areas 

No This technique was not considered and not applied.   

Sheet flow to Riparian 
Buffers or Filter Strips 

No This technique was not considered and not applied.   

Vegetated Open Swale No Not applicable since there are no proposed swales.  
Tree Planting/Tree Box Yes This technique was applied, the proposed project incorporates 

planting of a variety of new trees, however the area reduction 
credit was not applied.    

Disconnection of Rooftop 
Runoff 

No This technique was not considered and not applied.   

Stream Daylighting for 
Redevelopment Projects 

No This technique was not considered and not applied.   

Rain Garden No This technique was not considered and not applied.   
Green Roof No The proposed buildings will have a roof system that is not capable 

of supporting a green roof and they will be pitched roofs. 
Stormwater Planter No This technique was not considered and not applied.   
Rain Tank/Cistern No This technique was not considered and not applied.   
Porous Pavement No This technique was not considered and not applied.   
 
Tree Planting/ Tree Box – Plant or conserve trees to reduce stormwater runoff, increase nutrient 
uptake, and provide bank stabilization.  Trees can be used for applications such as landscaping, 
stormwater management practice areas, conservation areas and erosion and sediment control.  
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Please note, although tree planting has been incorporated into the design, credit for runoff reduction 
has not been taken.    
 
5.2 Soil Restoration 

The soils within in the limits of disturbance are a majority of Type B soils.  In accordance with Table 
5.3 of the New York State Stormwater Management Design Manual, the soils shall be restored as outlined in 
Table 5 below: 
 

Table 5: Soil Restoration 
Type of Soil Disturbance Soil Restoration Requirement Comment 

No soil disturbance 
(preservation of natural features) 

Restoration not permitted Protect from any ongoing construction 
activity 

Minimal soil disturbance Restoration not permitted Clearing and grubbing activities  
Areas where topsoil is stripped 
only (no change in grade) 

Apply 6” of topsoil Protect from any ongoing construction 
activity 

Areas of cut or fill Aerate and apply 6” of topsoil Aeration includes the use of machines 
such as tractor-drawn implements with 
coulters making a narrow slit in the 
soils, a roller with many spikes making 
indentations in the soil, or prongs with 
function like a mini-subsoiler. 

Heavy traffic areas on site 
(especially in a zone 5-25’ around 
buildings but not within a 5’ 
perimeter around foundation walls) 

Apply full soil restoration (de-
compaction and compost 
enhancement) 

Deep rip the affected thickness of the 
exposed subsoil material, aggressively 
fracturing it before the protected 
topsoil is reapplied on site.  De-
compact simultaneously through the 
restored topsoil layer and the upper 
half of the affected subsoil. 

Areas where runoff reduction 
and/or infiltration practices are 
applied 

Restoration not required, but may 
be applied to enhance the 
reduction specified for appropriate 
practices. 

Protect from any ongoing construction 
activity 

 
During periods of relatively low to moderate subsoil moisture, the disturbed soils are returned to 
rough grade and the following soil restoration steps are applied: 
 

1. Apply 3-inches of compost over subsoil. 
2. Till compost into subsoil to a depth of at least 12” using a cat-mounted ripper, tractor-

mounted disc, or tiller, mixing and circulating air and compost into subsoils. 
3. Rock-pick until uplifted stone/rock materials of 4-inches and larger size are cleaned off the 

site. 
4. Apply topsoil to a depth of 6-inches. 
5. Vegetate as required by the project plans. 
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5.3 Stormwater Management Facilities 

The existing stormwater pond is located within HeA, class B soils.  The proposed redevelopment 
activities include improving the existing stormwater detention pond to bring up to current 
NYSSWDM standards.  The proposed pond improvements include a pocket pond design with two 
(2) pretreatment forebays that will be utilized as a Standard stormwater management practice which 
will control water quantity controls and provide water quality treatment.  The proposed pond design 
will provide greater than the 75% of the WQv for the existing impervious area.  The existing drainage 
pathways shall be maintained post redevelopment.   
 
5.4 Hydrologic Analysis 

The study area was made up of one subcatchment for pre redevelopment conditions and divided into 
four primary sub catchments for post redevelopment conditions.  This was dictated by watershed 
conditions, methods of collection, conveyance, and points of discharge.  Watershed delineations were 
defined using the United States Geological Service (USGS) 7.5-minute topographic maps, aerial 
photographs, a topographical survey, soil surveys, and site investigations. 
 
HydroCAD, a Computer-Aided-Design (CAD) program, was used to analyze the hydrologic 
characteristics of the pre redevelopment watershed conditions, post-redevelopment watershed 
conditions, and proposed stormwater management systems.  HydroCAD has the capability of 
computing hydrographs (which represents discharge rates characteristic of specified watershed 
conditions, precipitation, and geologic factors), combining hydrographs, and routing flows though 
pipes, streams, channels, and ponds. 
 
5.4.1 Rainfall Data 

Rainfall data utilized in the modeling and analysis was obtained from National Weather Service (NWS) 
Technical Paper 40 (TP-40), Rainfall Frequency Atlas of the U.S. Weather Bureau, published by the 
U.S. Department of Commerce.  A Type III rainfall distribution was used to evaluate the pre- and 
post-development stormwater runoff conditions for the 1-, 10-, and 100-year 24-hour storm events 
for Dutchess County.  Rainfall data specific to the portion of Dutchess County under consideration 
is provided in Table 6 below. 
 
A Type III rainfall distribution was used to evaluate the pre- and post-development stormwater runoff 
conditions for the 1-, 10-, and 100-year 24-hour storm events for Dutchess County.   
 

Table 6: Rainfall Data 
Storm Event 24-Hour Rainfall 

WQv 1.10 inches 
1-year 2.80 inches 
10-year 5.00 inches 
100-year 8.00 inches 
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5.4.2 Design Point 

The study area consists of an overall watershed that encompasses approximately 93.129 acres and 
contains the entire project site.  The overall pre redevelopment watershed was analyzed as four 
subcatchments which drained to one Design Point (designated as DP-1). The post redevelopment 
area was divided into six separate primary subcatchments which drain to the same Design Point.  This 
Design Point was analyzed by comparing the pre- and post-redevelopment conditions.  

 
5.4.3 Pre- and Post-Redevelopment Watersheds 

The pre redevelopment watershed boundaries are shown in Figure 3.1 and Figure 3.2.  The post-
redevelopment watershed boundaries are shown in Figure 4.1 and Figure 4.2.  The offsite conditions 
are the same for both the pre- and post-development conditions.   
 
Analysis of the pre- and post-redevelopment conditions considered existing drainage patterns, soil 
types, ground cover, and topography.  The time of concentration for the subcatchment was calculated.   
 
The results of the computer modeling for the pre- and post-redevelopment analysis were used to 
analyze the overall watershed prior to and after development of the project site.  The pre- and post-
development analysis is provided in Appendix G and Appendix H, respectively.  A summary of the 
peak discharge rates for pre- and post-development is provided in Table 7.       
 
5.4.4 Unified Stormwater Sizing Criteria 

5.4.4.1 Water Quality Control 

The proposed project is a redevelopment with no net increase in impervious area.  The water quality 
treatment objective will be achieved by treating a minimum of 75% of the water quality volume from 
the disturbed impervious area through the use of a standard stormwater management practice.  The 
existing stormwater detention pond will be improved as a pocket pond.  Detailed design calculations 
have been provided in Appendix F. Stormwater runoff from redeveloped land is recognized as a 
significant contributor of pollution that can adversely affect the quality of the receiving waters.  
Treatment of stormwater runoff is important, since most runoff related water quality contaminants 
are transported during the initial stages of storm events.  The water quality volumes have been 
determined based on the methodology described in the NYS Stormwater Management Design Manual, 
latest revision.  The total water quality volume is provided in Table 7 below. 
 

Table 7: Total Water Quality Volume 
Pre-Redevelopment Water Quality Calculations 

Subcatchment Site Area (ac) Impervious Area (ac) WQv (cf) 

1B 5.86 3.86 15,042 
1C 1.880 0.030 1,501 

Total 7.740 3.89 16,543 
Post Redevelopment Water Quality Calculations 

Subcatchment Site Area (ac) Impervious Area (ac) WQv (cf) 

1B 4.500 2.500 9,883 
1C 1.880 0.030 1,501 
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1D 0.440 0.440 1,669 
1E 0.920 0.800 3,059 

Total 7.740 3.770 16,112 
 
As shown in the above table, the total required water quality volume (WQv) for the pre-redevelopment 
is 16,543 cf.  A total of 75% of the pre-redevelopment water quality volume must be achieved through 
standard SMPs, SMPs with Runoff reduction volume or Runoff reduction techniques.  The required 
WQv for the site is 12,407 cf.  The post redevelopment WQv was calculated to determine the 
appropriate size for the standard SMP (pocket pond).  The required WQv for the design criteria was 
calculated to be 16,112 cf.  
 
Detailed design calculations have been provided in Appendix F.   
 
5.4.4.2 Runoff Reduction Volume 

Since the project is a redevelopment activity with no net increase in impervious cover, meeting the 
Runoff reduction volume (RRv) is not required for the redevelopment portion of the project.   
 
5.4.4.3 Water Quantity Control 

The proposed water quantity controls have been designed and sized to provide channel protection, 
overbank flood control, and extreme flood protection, where: 
 

 Channel Protection Volume (CPv) requirements are designed to protect stream channels from 
erosion.  This is accomplished by providing 24-hour extended detention of the 1-year 24-hour 
storm event. 

 
 Overbank Flood Control Volume (Qp) requirements are designed to prevent flow events that 

exceed the bankfull capacity of a channel, and therefore must spill over into the floodplain.  
This requires storage to assure that the post-development 10-year 24-hour peak discharge rates 
do not exceed pre-development rates. 

 
 Extreme Flood Protection Volume (Qf) requirements are designed to: 

 
1. Prevent the increased risk of flood damage from large storm events. 
2. Maintain the boundaries of pre-redevelopment 100-year floodplain. 
3. Protect the physical integrity of the stormwater management practices.  This requires 

storage to assure that the post-redevelopment 100-year 24-hour peak discharge rates 
do not exceed pre-development rates. 

 
A comparison of the required and provided water quantity controls is provided in Table 8 below. 
  

Table 8: Comparison of Required & Provided Water Quantity Controls 
Water Quantity Parameter Required (cf) Provided (cf) 

Channel Protection Volume 20,871 21,127 
Overbank Flood Protection Volume Not required, post is less than pre 
Extreme Flood Protection Volume Not required, post is less than pre 
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Design calculations have been provided in Appendix F & H. 
 
5.4.5 Comparison of Peak Discharge Rates  

A comparison of the pre- and post-redevelopment peak discharge rates is provided in Table 9 below.   
 

Table 9: Comparison of Pre- & Post-Development Peak Discharge Rates 
Storm Event DP Pre (cfs) Post (cfs) Difference 

1-year DP-1 13.68 13.14 -0.54 
10-year DP-1 48.91 48.84 -0.07 
100-year DP-1 105.32 105.01 -0.31 

 
Comparison of the peak discharge rates for pre- and post-redevelopment watershed conditions 
demonstrates that the peak rate of runoff from the proposed redevelopment will remain the nearly 
the same or not be increased.  Therefore, the proposed redevelopment will not adversely impact the 
downstream or adjacent properties, receiving water bodies or courses, or wetlands.  The results of the 
computer modeling used to analyze the pre- and post-development watershed conditions are 
presented in Appendix G and Appendix H, respectively. 
 
5.5 Hydraulic Analysis 

Stormwater runoff from the proposed development will be collected and conveyed to the proposed 
improvements to the stormwater management facilities via the closed pipe network system.  A 
hydraulic analysis of the proposed stormwater collection system was performed to ensure the system 
has the capacity to collect and convey the stormwater runoff associated with the 25-year storm. 
 
HydroCAD, a Computer-Aided-Design (CAD) program, was used to perform a hydraulic analysis of 
the stormwater collection system.  The Rational Method was used to calculate the peak surface runoff 
rate for the each of the drainage structures.  A dynamic routing method was used, which allows each 
structure to respond to varying tailwater conditions.  
 
The contributing drainage areas to each of the drainage structures were delineated and broken into 
impervious and pervious areas.  A runoff coefficient of 0.90 was used for impervious areas and 0.40 
for pervious areas.  A rainfall intensity of 6.00 inches per hour was used for the 25-year storm in 
Dutchess County.  The calculated time of concentration of six minutes was used for the drainage area.  
 
Based upon the hydraulic analysis, the proposed stormwater collection system has adequate capacity 
to collect and convey the stormwater runoff associated with the 25-year storm.  None of the proposed 
drainage structures surcharge above the proposed rim elevations.  The proposed stormwater collection 
system hydraulic analysis has been provided in Appendix F.  
 
 

6 Post Construction Requirements 

6.1 Records and Archiving 

Following construction, the owner/operator shall retain copies of the SWPPP, project plans, the 
complete construction site log book, and records of all data used to complete the NOI to be covered 
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by this permit, for a period of at least three years from the date that the site is finally stabilized. This 
period may be extended by the NYSDEC, in its sole discretion, at any time upon written notification. 
 
The owner/operator shall provide as-built plans for any stormwater management facilities and 
practices located on site after final construction is completed.  The plan must show the final design 
specifications for all stormwater management facilities and must be certified by a New York State 
licensed land surveyor and a New York State licensed professional engineer. 
 
 
6.2 Inspection and Maintenance 

Post-construction inspections and maintenance shall be performed by BAC Properties LLC.  
Inspections and maintenance for the various site components and stormwater management facilities 
shall be performed in accordance with the accompanying project plans and this SWPPP. 
 
A summary of the general site inspection and maintenance parameters is provided in Table 10 below.  
A summary of the stormwater management system inspection and maintenance parameters is 
provided in Table 11 below.  Detailed post-construction inspections and maintenance procedures are 
provided in Appendix I.    
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7 Conclusion 

This Stormwater Pollution Prevention Plan for the for BAC Properties LLC Site Plan incorporates an 
Erosion and Sediment Control Plan and Stormwater Management Plan.  The SWPPP identifies the 
measures to be implemented during construction to minimize soil erosion and control sediment 
transport off-site, and after construction to control the water quality and quantity of stormwater runoff 
from the developed site to minimize adverse effects to downstream conditions. 
 
This Stormwater Pollution Prevention Plan has been developed in accordance with the requirements 
of the Town of Wappinger and the New York State Department of Environmental Conservation 
(NYSDEC) State Pollutant Discharge Elimination System (SPDES) Phase II technical standards.  It 
is our opinion that the proposed project will not adversely impact adjacent or downstream properties, 
or receiving surface waters or wetlands, if the erosion and sediment control measures and stormwater 
management facilities are properly constructed, and maintained in accordance with the requirements 
outlined herein. 
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New York State Department of Environmental Conservation
Division of Water

625 Broadway, 4th Floor
Albany, New York 12233-3505

MS4 Stormwater Pollution Prevention Plan (SWPPP) Acceptance Form 
for

Construction Activities Seeking Authorization Under SPDES General Permit  
*(NOTE: Attach Completed Form to Notice Of Intent and Submit to Address Above)

I.  Project Owner/Operator Information

1. Owner/Operator Name:

2. Contact Person:

3. Street Address:

4. City/State/Zip:

II.  Project Site Information

5. Project/Site Name:

6. Street Address:

7. City/State/Zip:

III.  Stormwater Pollution Prevention Plan (SWPPP) Review and Acceptance Information

8. SWPPP Reviewed by:   

9. Title/Position:

10. Date Final SWPPP Reviewed and Accepted:

IV. Regulated MS4 Information

11. Name of MS4:

12. MS4 SPDES Permit Identification Number: NYR20A                                               

13. Contact Person:

14. Street Address:

15. City/State/Zip:

16. Telephone Number:

(NYS DEC - MS4 SWPPP Acceptance Form - January 2010)

Wappingers Falls, NY  12590

Town of Wappinger

BAC Properties, LLC
Brandon Ciccone

151 Daley Road
Poughkeepsie, NY  12603

BAC Properties, LLC Full Build Out

30 Airport Drive
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MS4 SWPPP Acceptance Form - continued

V. Certification Statement - MS4 Official (principal executive officer or ranking elected official) or Duly      
     Authorized Representative

I hereby certify that the final Stormwater Pollution Prevention Plan (SWPPP) for the construction project
identified in question 5 has been reviewed and meets the substantive requirements in the SPDES General Permit
For Stormwater Discharges from Municipal Separate Storm Sewer Systems (MS4s).
Note: The MS4, through the acceptance of the SWPPP, assumes no responsibility for the accuracy and adequacy
of the design included in the SWPPP. In addition, review and acceptance of the SWPPP by the MS4 does not
relieve the owner/operator or their SWPPP preparer of responsibility or liability for errors or omissions in the
plan.

Printed Name:

Title/Position:

Signature:

Date:

VI. Additional Information 



Fax (Owner/Operator)

- -
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New York State Department of Environmental Conservation

Division of Water

625 Broadway, 4th Floor

Albany, New York 12233-3505

NOTICE OF INTENT

-IMPORTANT-
RETURN THIS FORM TO THE ADDRESS ABOVE

OWNER/OPERATOR MUST SIGN FORM

Stormwater Discharges Associated with Construction Activity Under State
Pollutant Discharge Elimination System (SPDES) General Permit # GP-0-20-001
All sections must be completed unless otherwise noted. Failure to complete all items may 
result in this form being returned to you, thereby delaying your coverage under this
General Permit. Applicants must read and understand the conditions of the permit and
prepare a Stormwater Pollution Prevention Plan prior to submitting this NOI. Applicants
are responsible for identifying and obtaining other DEC permits that may be required.

Owner/Operator Information

Owner/Operator Contact Person Last Name (NOT CONSULTANT)

Owner/Operator Contact Person First Name

Owner/Operator Mailing Address

City

State Zip

-

Phone (Owner/Operator)

- -

Email (Owner/Operator)

Owner/Operator (Company Name/Private Owner Name/Municipality Name)

NYR
(for DEC use only)

FED TAX ID

- (not required for individuals)

0644089821



1. Provide the Geographic Coordinates for the project site. To do this, go to the
NYSDEC Stormwater Interactive Map on the DEC website at:

https://gisservices.dec.ny.gov/gis/stormwater/

Zoom into your Project Location such that you can accurately click on the centroid of
your site. Once you have located the centroid of your project site, go to the bottom 
right hand corner of the map for the X, Y coordinates. Enter the coordinates into the 

boxes below. For problems with the interactive map use the help function.

X Coordinates (Easting) Y Coordinates (Northing)

Project Site Information

Project/Site Name

Street Address (NOT P.O. BOX)

City/Town/Village (THAT ISSUES BUILDING PERMIT)

State Zip

-
County

Name of Nearest Cross Street

Distance to Nearest Cross Street (Feet) Project In Relation to Cross Street

North South East West

Page 2 of 14

2. What is the nature of this construction project?

New Construction

Redevelopment with increase in impervious area

Redevelopment with no increase in impervious area

Section-Block-Parcel
Tax Map Numbers

Side of Street

North South East West

DEC Region

Tax Map Numbers

6401089828

Ex. -73.749 Ex. 42.652

-7



3. Select the predominant land use for both pre and post development conditions.
SELECT ONLY ONE CHOICE FOR EACH

Page 3 of 14

Existing Land Use

FOREST

PASTURE/OPEN LAND

CULTIVATED LAND

SINGLE FAMILY HOME

SINGLE FAMILY SUBDIVISION

TOWN HOME RESIDENTIAL

MULTIFAMILY RESIDENTIAL

INSTITUTIONAL/SCHOOL

INDUSTRIAL

COMMERCIAL

ROAD/HIGHWAY

RECREATIONAL/SPORTS FIELD

BIKE PATH/TRAIL

LINEAR UTILITY

PARKING LOT

OTHER

Future Land Use

SINGLE FAMILY HOME

SINGLE FAMILY SUBDIVISION

TOWN HOME RESIDENTIAL

MULTIFAMILY RESIDENTIAL

INSTITUTIONAL/SCHOOL

INDUSTRIAL

COMMERCIAL

MUNICIPAL

ROAD/HIGHWAY

RECREATIONAL/SPORTS FIELD

BIKE PATH/TRAIL

LINEAR UTILITY (water, sewer, gas, etc.)

PARKING LOT

CLEARING/GRADING ONLY

DEMOLITION, NO REDEVELOPMENT

WELL DRILLING ACTIVITY *(Oil, Gas, etc.)

OTHER

Pre-Development Post-Development

4. In accordance with the larger common plan of development or sale,
enter the total project site area; the total area to be disturbed;
existing impervious area to be disturbed (for redevelopment
activities); and the future impervious area constructed within the
disturbed area. (Round to the nearest tenth of an acre.)

Number of Lots

*Note: for gas well drilling, non-high volume hydraulic fractured wells only

Total Site
Area

.

Total Area To
Be Disturbed

.

Existing Impervious
Area To Be Disturbed

.

Future Impervious
Area Within

Disturbed Area

.

5. Do you plan to disturb more than 5 acres of soil at any one time? Yes No

6. Indicate the percentage of each Hydrologic Soil Group(HSG) at the site.

A B C D

% % % %

7. Is this a phased project? Yes No

8. Enter the planned start and end
dates of the disturbance
activities.

-
Start Date

/ /
End Date

/ /

4107089829
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Name

9. Identify the nearest surface waterbody(ies) to which construction site runoff will
discharge.

9a. Type of waterbody identified in Question 9?

Wetland / State Jurisdiction On Site (Answer 9b)

Wetland / State Jurisdiction Off Site

Wetland / Federal Jurisdiction On Site (Answer 9b)

Wetland / Federal Jurisdiction Off Site

Stream / Creek On Site

Stream / Creek Off Site

River On Site

River Off Site

Lake On Site

Lake Off Site

Other Type On Site

Other Type Off Site

9b. How was the wetland identified?

Regulatory Map

Delineated by Consultant

Delineated by Army Corps of Engineers

Other (identify)

Yes No

Yes No

Yes No

10. Has the surface waterbody(ies) in question 9 been identified as a 
303(d) segment in Appendix E of GP-0-20-001?

11. Is this project located in one of the Watersheds identified in 
Appendix C of GP-0-20-001?

12. Is the project located in one of the watershed
areas associated with AA and AA-S classified
waters?
If no, skip question 13.

13. Does this construction activity disturb land with no
existing impervious cover and where the Soil Slope Phase is 
identified as an E or F on the USDA Soil Survey?
If Yes, what is the acreage to be disturbed? 

Yes No

.

14. Will the project disturb soils within a State
regulated wetland or the protected 100 foot adjacent
area?

Yes No

8600089821



15. Does the site runoff enter a separate storm sewer
system (including roadside drains, swales, ditches,
culverts, etc)?

16. What is the name of the municipality/entity that owns the separate storm sewer
system?

Yes No Unknown

17. Does any runoff from the site enter a sewer classified
as a Combined Sewer?

Yes No Unknown

21. Has the required Erosion and Sediment Control component of the
SWPPP been developed in conformance with the current NYS
Standards and Specifications for Erosion and Sediment Control
(aka Blue Book)?

22. Does this construction activity require the development of a
SWPPP that includes the post-construction stormwater management
practice component (i.e. Runoff Reduction, Water Quality and
Quantity Control practices/techniques)?
If No, skip questions 23 and 27-39.

23. Has the post-construction stormwater management practice component
of the SWPPP been developed in conformance with the current NYS
Stormwater Management Design Manual?

Yes No

Yes No

Yes No

Page 5 of 14

18. Will future use of this site be an agricultural property as
defined by the NYS Agriculture and Markets Law? Yes No

Yes No
20. Is this a remediation project being done under a Department

approved work plan? (i.e. CERCLA, RCRA, Voluntary Cleanup
Agreement, etc.)

Yes No
19. Is this property owned by a state authority, state agency,

federal government or local government?
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26. Select all of the erosion and sediment control practices that will be
employed on the project site:

Page 7 of 14

Biotechnical

Brush Matting

Wattling

Other

25. Has a construction sequence schedule for the planned management
practices been prepared? Yes No

Brush Matting

Dune Stabilization

Grassed Waterway

Mulching

Protecting Vegetation

Recreation Area Improvement

Seeding

Sodding

Straw/Hay Bale Dike

Streambank Protection

Temporary Swale

Topsoiling

Vegetating Waterways

Vegetative Measures

Check Dams

Construction Road Stabilization

Dust Control

Earth Dike

Level Spreader

Perimeter Dike/Swale

Pipe Slope Drain

Portable Sediment Tank

Rock Dam

Sediment Basin

Sediment Traps

Silt Fence

Stabilized Construction Entrance

Storm Drain Inlet Protection

Straw/Hay Bale Dike

Temporary Access Waterway Crossing

Temporary Stormdrain Diversion

Temporary Swale

Turbidity Curtain

Water bars

Temporary Structural

Debris Basin

Diversion

Grade Stabilization Structure

Land Grading

Lined Waterway (Rock)

Paved Channel (Concrete)

Paved Flume

Retaining Wall

Riprap Slope Protection

Rock Outlet Protection

Streambank Protection

Permanent Structural

0005089822
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Post-construction Stormwater Management Practice (SMP) Requirements

Important: Completion of Questions 27-39 is not required
if response to Question 22 is No.

27. Identify all site planning practices that were used to prepare the final site
plan/layout for the project.

Preservation of Undisturbed Areas

Preservation of Buffers

Reduction of Clearing and Grading

Locating Development in Less Sensitive Areas

Roadway Reduction

Sidewalk Reduction

Driveway Reduction

Cul-de-sac Reduction

Building Footprint Reduction

Parking Reduction

28. Provide the total Water Quality Volume (WQv) required for this project (based on
final site plan/layout).

Total WQv Required

. acre-feet

29. Identify the RR techniques (Area Reduction), RR techniques(Volume Reduction) and
Standard SMPs with RRv Capacity in Table 1 (See Page 9) that were used to reduce
the Total WQv Required(#28).

Also, provide in Table 1 the total impervious area that contributes runoff to each
technique/practice selected. For the Area Reduction Techniques, provide the total
contributing area (includes pervious area) and, if applicable, the total impervious
area that contributes runoff to the technique/practice.

Note: Redevelopment projects shall use Tables 1 and 2 to identify the SMPs used
to treat and/or reduce the WQv required. If runoff reduction techniques will not
be used to reduce the required WQv, skip to question 33a after identifying the
SMPs.

27a. Indicate which of the following soil restoration criteria was used to address the
requirements in Section 5.1.6("Soil Restoration") of the Design Manual
(2010 version).

All disturbed areas

Compacted areas

will be restored in accordance with the Soil
Restoration requirements in Table 5.3 of the Design Manual (see page 5-22).

were considered as impervious cover when calculating the
WQv Required, and the compacted areas were assigned a post-construction
Hydrologic Soil Group (HSG) designation that is one level less permeable
than existing conditions for the hydrology analysis.

0182089828



and/or

and/or

and/or

and/or

Conservation of Natural Areas (RR-1)

Sheetflow to Riparian

Tree Planting/Tree Pit (RR-3)

Disconnection of Rooftop Runoff (RR-4)

Vegetated Swale (RR-5)

Rain Garden (RR-6)

Stormwater Planter (RR-7)

Rain Barrel/Cistern (RR-8)

Porous Pavement (RR-9)

Green Roof (RR-10)

Infiltration Trench (I-1)

Infiltration Basin (I-2)

Dry Well (I-3)

Underground Infiltration System (I-4)

Bioretention (F-5)

Dry Swale (O-1)

Micropool Extended Detention (P-1)

Wet Pond (P-2)

Wet Extended Detention (P-3)

Multiple Pond System (P-4)

Pocket Pond (P-5)

Surface Sand Filter (F-1)

Underground Sand Filter (F-2)

Perimeter Sand Filter (F-3)

Organic Filter (F-4)

Shallow Wetland (W-1)

Extended Detention Wetland (W-2)

Pond/Wetland System (W-3)

Pocket Wetland (W-4)

Wet Swale (O-2)

.

.

.

.

.

.

.

.

.

.

.

.

.

.

............................

..................................

....................................

.............................................

.....................................

................................

...................................

.........................................

.........................................

.............................

.............
.....................................

..........................................

...............................................

................................................

RR Techniques (Area Reduction)

Total Contributing
Impervious Area(acres)

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

...

..........

..........

..

.........................................

............................................

.....................................

....................................

........................................

.....................................

......................................

................................................

........................

............................................

...............................................

Table 1 - Runoff Reduction (RR) Techniques
and Standard Stormwater Management
Practices (SMPs)

RR Techniques (Volume Reduction)

Standard SMPs with RRv Capacity

Standard SMPs
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Total Contributing
Area (acres)

.

.

.

.

Buffers/Filters Strips (RR-2)

.............................................

7738089822



.

31. Is the Total RRv provided (#30) greater than or equal to the
total WQv required (#28).

If Yes, go to question 36.
If No, go to question 32.

Yes No

Total RRv provided

32. Provide the Minimum RRv required based on HSG.
[Minimum RRv Required = (P)(0.95)(Ai)/12, Ai=(S)(Aic)]

Minimum RRv Required

. acre-feet

30. Indicate the Total RRv provided by the RR techniques (Area/Volume Reduction) and
Standard SMPs with RRv capacity identified in question 29.

acre-feet

32a. Is the Total RRv provided (#30) greater than or equal to the
Minimum RRv Required (#32)?

If Yes, go to question 33.
Note: Use the space provided in question #39 to summarize the
specific site limitations and justification for not reducing
100% of WQv required (#28). A detailed evaluation of the
specific site limitations and justification for not reducing
100% of the WQv required (#28) must also be included in the
SWPPP.

If No, sizing criteria has not been met, so NOI can not be
processed. SWPPP preparer must modify design to meet sizing
criteria.

Yes No

Page 10 of 14

Hydrodynamic

Wet Vault

Media Filter

Other

Alternative SMP

.

.

.

.

...............................................

..................................................

...............................................

..................

Table 2 - Alternative SMPs
(DO NOT INCLUDE PRACTICES BEING
USED FOR PRETREATMENT ONLY)

Note: Redevelopment projects which do not use RR techniques, shall
use questions 28, 29, 33 and 33a to provide SMPs used, total
WQv required and total WQv provided for the project.

Total Contributing
Impervious Area(acres)

Provide the name and manufacturer of the Alternative SMPs (i.e.
proprietary practice(s)) being used for WQv treatment.

Name

Manufacturer

0762089822



. acre-feet

CPv Provided

acre-feet.
CPv Required

36. Provide the total Channel Protection Storage Volume (CPv) required and
provided or select waiver (36a), if applicable.

Page 11 of 14

35. Is the sum of the RRv provided (#30) and the WQv provided
(#33a) greater than or equal to the total WQv required (#28)?

If Yes, go to question 36.
If No, sizing criteria has not been met, so NOI can not be
processed. SWPPP preparer must modify design to meet sizing
criteria.

.
34. Provide the sum of the Total RRv provided (#30) and

the WQv provided (#33a).

Yes No

33a. Indicate the Total WQv provided (i.e. WQv treated) by the SMPs
identified in question #33 and Standard SMPs with RRv Capacity identified
in question 29.

.
WQv Provided

acre-feet

Note: For the standard SMPs with RRv capacity, the WQv provided by each practice
= the WQv calculated using the contributing drainage area to the practice
- RRv provided by the practice. (See Table 3.5 in Design Manual)

33. Identify the Standard SMPs in Table 1 and, if applicable, the Alternative SMPs in
Table 2 that were used to treat the remaining
total WQv(=Total WQv Required in 28 - Total RRv Provided in 30).

Also, provide in Table 1 and 2 the total impervious area that contributes runoff
to each practice selected.

Note: Use Tables 1 and 2 to identify the SMPs used on Redevelopment projects.

Site discharges directly to tidal waters

Reduction of the total CPv is achieved on site

36a. The need to provide channel protection has been waived because:

or a fifth order or larger stream.

through runoff reduction techniques or infiltration systems.

. CFS CFS.
Post-developmentPre-Development

Total Extreme Flood Control Criteria (Qf)

. CFS . CFS

Post-developmentPre-Development

Total Overbank Flood Control Criteria (Qp)

37. Provide the Overbank Flood (Qp) and Extreme Flood (Qf) control criteria or
select waiver (37a), if applicable.

1766089827
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39. Use this space to summarize the specific site limitations and justification
for not reducing 100% of WQv required(#28). (See question 32a)
This space can also be used for other pertinent project information.

38. Has a long term Operation and Maintenance Plan for the
post-construction stormwater management practice(s) been
developed?

If Yes, Identify the entity responsible for the long term
Operation and Maintenance

Yes No

37a. The need to meet the Qp and Qf criteria has been waived because:

Site discharges directly to tidal waters

Downstream analysis reveals that the Qp and Qf
controls are not required

or a fifth order or larger stream.

1310089822



Air Pollution Control

Coastal Erosion

Hazardous Waste

Long Island Wells

Mined Land Reclamation

Solid Waste

Navigable Waters Protection / Article 15

Water Quality Certificate

Dam Safety

Water Supply

Freshwater Wetlands/Article 24

Tidal Wetlands

Wild, Scenic and Recreational Rivers

Stream Bed or Bank Protection / Article 15

Endangered or Threatened Species(Incidental Take Permit)

Individual SPDES

SPDES Multi-Sector GP

Other

None

44. If this NOI is being submitted for the purpose of continuing or transferring
coverage under a general permit for stormwater runoff from construction
activities, please indicate the former SPDES number assigned.

42. Is this project subject to the requirements of a regulated,
traditional land use control MS4?
(If No, skip question 43)

Yes No

43. Has the "MS4 SWPPP Acceptance" form been signed by the principal
executive officer or ranking elected official and submitted along
with this NOI?

Yes No

41. Does this project require a US Army Corps of Engineers
Wetland Permit?
If Yes, Indicate Size of Impact.

Yes No

.

Page 13 of 14

40. Identify other DEC permits, existing and new, that are required for this
project/facility.

4285089826
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   BAC Properties, LLC Full Build Out 
  30 Airport Drive, Town of Wappinger, NY 
 
 

Pre-Construction Meeting Documents 
 
Project Name   
Permit No.   Date of Authorization   
Name of Operator   
Prime Contractor   
 
Preamble to Site Assessment and Inspections 
 
The Operator agrees to have a qualified professional1 conduct an assessment of the site prior to the 
commencement of construction2 and certify in this inspection report that the appropriate erosion and sediment 
controls described in the SWPPP have been adequately installed or implemented to ensure overall preparedness 
of the site for the commencement of construction. 
 
Prior to the commencement of construction, the Operator shall certify in this site logbook that the SWPPP has 
been prepared in accordance with the State’s standards and meets all Federal, State and local erosion and 
sediment control requirements. 
 
When construction starts, site inspections shall be conducted by the qualified professional at least every 7 
calendar days (Construction Duration Inspections). The Operator shall maintain a record of all inspection 
reports in this site logbook. The site logbook shall be maintained on site and be made available to the permitting 
authorities upon request. The Operator shall post at the site, in a publicly accessible location, a summary of the 
site inspection activities on a monthly basis (Monthly Summary Report). 
 
The operator shall also prepare a written summary of compliance with this general permit at a minimum 
frequency of every three months (Operator’s Compliance Response Form), while coverage exists. The summary 
should address the status of achieving each component of the SWPPP. 
 
Prior to filing the Notice of Termination or the end of permit term, the Operator shall have a qualified 
professional perform a final site inspection. The qualified professional shall certify that the site has undergone 
final stabilization3 using either vegetative or structural stabilization methods and that all temporary erosion and 
sediment controls (such as silt fencing) not needed for long-term erosion control have been removed.  In 
addition, the Operator must identify and certify that all permanent structures described in the SWPPP have 
been constructed and provide the owner(s) with an operation and maintenance plan that ensures the structure(s) 
continuously functions as designed. 
 
1 “Qualified Professional” means a person knowledgeable in the principles and practices of erosion and sediment controls, 
such as a Certified Professional in Erosion and Sediment Control (CPESC), soil scientist, licensed engineer or someone 
working under the direction and supervision of a licensed engineer (person must have experience in the principles and 
practices of erosion and sediment control). 
2 “Commencement of construction” means the initial removal of vegetation and disturbance of soils associated with 
clearing, grading or excavating activities or other construction activities.  Clearing that involves the cutting and removal of 
trees, brush using wheeled or tracked equipment is considered a construction activity that will result in soil disturbance.  
However, construction activity does not include routine maintenance that is performed to maintain the original line and 
grade, hydraulic capacity, or original purpose of a facility. 
3 “Final Stabilization” means that all soil-disturbing activities have ceased and a uniform, perennial vegetative cover with 
a density of 80 percent over the entire pervious surface has been established; or other equivalent stabilization measures, 
such as permanent landscape mulches, rock rip-rap, or washed/crushed stone have been applied on all disturbed areas 
that are not covered by permanent structures, concrete or pavement. 



   BAC Properties, LLC Full Build Out 
  30 Airport Drive, Town of Wappinger, NY 
 
 
Owner’s/Operator’s Certification 

 
“I certify under penalty of law that this document and all attachments were prepared under my 
direction or supervision in accordance with a system designed to assure that qualified personnel 
properly gather and evaluated the information submitted.  Based on my inquiry of the persons or 
persons who manage the system, or those persons directly responsible for gathering the information, 
the information submitted is, to the best of my knowledge and belief, true, accurate, and complete.  
Further, I hereby certify that the SWPPP meets all Federal, State, and local erosion and sediment 
control requirements.  I am aware that false statements made herein are punishable as a Class A 
misdemeanor pursuant to Section 210.45 of the Penal Law.” 
 
Name (please print)   
 
Title   Date   
 
Address   
 
Phone   Email   
 
Signature   
 
 



   BAC Properties, LLC Full Build Out 
  30 Airport Drive, Town of Wappinger, NY 
 
 
Contractor’s Certification 

 
“I hereby certify that I understand and agree to comply with the terms and conditions of the SWPPP 
and agree to implement any corrective actions identified by the qualified inspector during a site 
inspection.  I also understand that the owner or operator must comply with the terms and conditions 
of the New York State Pollutant Discharge Elimination System ("SPDES") general permit for 
stormwater discharges from construction activities and that it is unlawful for any person to cause or 
contribute to a violation of water quality standards.  Furthermore, I understand that certifying false, 
incorrect or inaccurate information is a violation of the referenced permit and the laws of State of 
New York and could subject me to criminal, civil and/or administrative proceedings.” 
 
Contracting Firm Name    
 
Address   
 
Phone   Fax   
 
Name (please print)   
 
Title   Date   
 
Signature   
 
SWPPP Responsibilities   
 
  
 
   
 
 
  
 
Trained Individual Name (please print)   
 
Title   Date   
 
Signature   
 
SWPPP Responsibilities   
 
  
 
   
 
 
Note: All contractors involved with Stormwater related activities shall sign a contractor’s certification form. 
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Subcontractor’s Certification 

 
“I hereby certify that I understand and agree to comply with the terms and conditions of the SWPPP 
and agree to implement any corrective actions identified by the qualified inspector during a site 
inspection.  I also understand that the owner or operator must comply with the terms and conditions 
of the New York State Pollutant Discharge Elimination System ("SPDES") general permit for 
stormwater discharges from construction activities and that it is unlawful for any person to cause or 
contribute to a violation of water quality standards.  Furthermore, I understand that certifying false, 
incorrect or inaccurate information is a violation of the referenced permit and the laws of State of 
New York and could subject me to criminal, civil and/or administrative proceedings.” 
 
Subcontracting Firm Name     
 
Address   
 
Phone   Fax   
 
Name (please print)   
 
Title   Date   
 
Signature   
 
SWPPP Responsibilities   
 
  
 
   
 
 
  
 
Trained Individual Name (please print)   
 
Title   Date   
 
Signature   
 
SWPPP Responsibilities   
 
  
 
   
 
 
Note: All contractors involved with Stormwater related activities shall sign a contractor’s certification form. 
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  30 Airport Drive, Town of Wappinger, NY 
 
 
Qualified Professional’s Credentials and Certification 
 
“I hereby certify that I meet the criteria set forth in the General Permit to conduct site inspections for 
this project and that the appropriate erosion and sediment controls described in the SWPPP and as 
described in the following Pre-Construction Site Assessment Checklist have been adequately installed 
or implemented, ensuring the overall preparedness of this site for the commencement of 
construction.” 
 
Firm Name    
 
Name (please print)   
 
Title   Date   
 
Address   
 
Phone   Email   
 
Signature   

 

 

 

 

 

 

 

 

 

 

 

 
“Qualified Professional” means a person knowledgeable in the principles and practices of erosion and sediment 
controls, such as a Certified Professional in Erosion and Sediment Control (CPESC), soil scientist, licensed 
engineer or someone working under the direction and supervision of a licensed engineer (person must have 
experience in the principles and practices of erosion and sediment control). 
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Pre-Construction Site Assessment Check List 
 
1. Notice of Intent, SWPPP, and Contractors Certification: 
Yes No NA  
      Has a Notice of Intent been filed with the NYSDEC? 
      Is the SWPPP onsite? Where?   
      Is the Plan current? Latest revision date    
      Is a copy of the NOI Acknowledgement in the Site Log Book? 
      Is a copy of the signed MS4 SWPPP Acceptance Form in the Site Log Book? 
      Have all the certification statement been signed and copies placed in Site Log Book?  
 
2. Resource Protection: 
Yes No NA  
      Are construction limits clearly flagged or fenced? 
      Have all important trees, onsite septic system adsorption fields, existing vegetated areas suitable 

for filter strips (especially in perimeter area) been flagged for protection? 
     Creek crossings installed prior to land-disturbing activity, including clearing and blasting. 

 
3. Surface Water Protection: 
Yes No NA  
      Clean stormwater runoff has been diverted from areas to be disturbed. 
      Bodies of water located either onsite or in the vicinity of the site have been identified and 

protected. 
      Appropriate practices to protect onsite or downstream surface water are installed. 
      Are clearing and grading operations divided into areas <5 acres? 
 
4. Stabilized Construction Entrance: 
Yes No NA  
      A temporary construction entrance to capture mud and debris from construction vehicles 

before they enter the public highways has been installed. 
      Other access areas (entrances, construction routes, equipment parking areas) are stabilized 

immediately as work takes place with gravel or other cover. 
      Sediment tracked onto public streets is removed or cleaned on a regular basis. 
 
5. Perimeter Sediment Controls: 
Yes No NA  
      Silt fence material and installation comply with the standard drawing and specifications. 
      Silt fences are installed at appropriate intervals. 
      Sediment/detention basin installed as first land disturbing activity. 
      Sediment traps and barriers are installed. 
 
6. Pollution Prevention for Waste and Hazardous Materials: 
Yes No NA  

     The Operator or designated representative has been assigned to implement the spill prevention 
avoidance and response plan. 

     The plan is contained in the SWPPP on page  . 
     Appropriate materials to control spills are onsite. Where?   
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CONSTRUCTION DURATION INSPECTIONS Page 1 of    
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

SITE PLAN/SKETCH 
 
    
Qualified Professional (print name)  Qualified Professional Signature 
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CONSTRUCTION DURATION INSPECTIONS Page 2 of    
 
 
         
 Date of Inspection   Weather   Time   
 
  
Soil Conditions (e.g., dry, wet, saturated) 
 
  
Description of the condition of receiving waters at all points of discharge 
 
    
 Qualified Professional (print name) Qualified Professional Signature 
 
The above signed acknowledges that, to the best of his/her knowledge, all information provided on the forms 
is accurate and complete. 

 
1. Maintaining Water Quality 
Yes No NA  
      Is there an increase in turbidity causing a substantial visible contrast to natural conditions? 
      Is there residue from oil and floating substances, visible oil film, or globules or grease? 
      All disturbance is within the limits of the approved plan. 
      Have receiving lake/bay, stream, and/or wetland been impacted by silt form project? 

2. Housekeeping 
a. General Site Conditions: 
Yes No NA  
      Is construction site litter and debris appropriately managed? 
      Are facilities and equipment necessary for implementation of erosion and sediment control in 

working order and/or properly maintained? 
      Is construction impacting the adjacent property? 
      Is dust adequately controlled?  
 
b. Temporary Stream Crossing: 
Yes No NA  
      Maximum diameter pipes necessary to span creek without dredging are installed. 
      Installed non-woven geotextile fabric beneath approaches. 
      Is fill composed of aggregate (no earth or soil)? 
      Rock on approaches is clean enough to remove mud for vehicles and prevent sediment from 

entering stream during high flow. 

3. Runoff Control Practices 
a. Excavation Dewatering: 
Yes No NA  
      Upstream and downstream berms (sandbags, inflatable dams, etc.) are installed per plan. 
      Clean water from upstream pool is being pumped to downstream pool. 
      Sediment laden water form work area is being discharged to a silt-trapping device. 
      Constructed upstream berm with one-foot minimum freeboard. 
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CONSTRUCTION DURATION INSPECTIONS Page 3 of    
 
Runoff Control Practices (continued) 
b. Level Spreader: 
Yes No NA  
      Installed per plan? 
      Constructed on undisturbed soil, not on fill, receiving only clean, non-sediment laden flow. 
      Flow sheets out of level spreader without erosion on downstream edge. 
 
c. Inceptor Dikes and Swales: 
Yes No NA  
      Installed per plan with minimum side slopes 2H:1V or flatter. 
      Stabilized by geotextile fabric, seed, or mulch with no erosion occurring. 
      Sediment-laden runoff directed to sediment trapping structure. 
 
d. Stone Check Dam: 
Yes No NA  
      Is channel stable? (Flow is not eroding soil underneath or around structure). 
      Check is in good condition (rocks in place and no permanent pools behind the structure). 
      Has accumulated sediment been removed? 
 
e. Rock Outlet Protection: 
Yes No NA  
      Installed per plan? 
      Installed concurrently with pipe installation? 

4. Soil Stabilization 
a. Topsoil and Spoil Stockpiles: 
Yes No NA  
      Stockpiles are stabilized with vegetation and/or mulch. 
      Sediment control is installed at the toe of the slope. 
 
b. Revegetation: 
Yes No NA  
      Temporary seedings and mulch have been applied to idle areas. 
      4 inches minimum of topsoil has been applied under permanent seedings. 

5. Sediment Control Practices 
a. Stabilized Construction Entrance: 
Yes No NA  
      Stone is clean enough to effectively remove mud from vehicles. 
      Installed per standards and specifications? 
      Does all traffic use the stabilized entrance to enter and leave site? 
      Is adequate drainage provided to prevent ponding at entrance? 
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Sediment Control Practices (continued) 
b. Silt Fence: 
Yes No NA  
      Installed on Contour, 10 feet from toe of slope (not across conveyance channels)? 
      Joints constructed by wrapping the two ends together for continuous support. 
      Fabric buried 6 inches minimum. 
      Posts are stable, fabric is tight and without ripping or frayed areas. 
      Sediment accumulation is   % of design capacity. 
 
c. Storm Drain Inlet Protection (Use for Stone & Block; Filter Fabric; Curb; or, Excavated practices): 
Yes No NA  
      Installed concrete blocks lengthwise so open ends face outward, not upward. 
      Placed wire screen between No. 3 crushed stone and concrete blocks. 
      Drainage area is 1 acre or less. 
      Excavated area is 900 cubic feet. 
      Excavated side slopes should be 2:1. 
      2” x 4” frame is constructed and structurally sound. 
      Posts 3-foot maximum spacing between posts. 
      Fabric is embedded 1 to 1.5 feet below ground and secured to frame/posts with staples at max 

8-inch spacing. 
      Posts are stable; fabric is tight without rips or frayed areas. 
      Sediment accumulation is   % of design capacity. 
 
d. Temporary Sediment Trap: 
Yes No NA  
      Outlet structure is constructed per the approved plan or drawing. 
      Geotextile fabric has been placed beneath rock fill. 
      Sediment accumulation is   % of design capacity. 
 
e. Temporary Sediment Basin: 
Yes No NA  
      Basin and outlet structure constructed per the approved plan. 
      Basin side slopes are stabilized with seed/mulch. 
      Drainage structure flushed and basin surface restored upon removal of sediment facility. 
      Sediment accumulation is   % of design capacity. 
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Stormwater Pond Construction 
a. Pre-Construction Materials and Equipment: 
Yes No NA  

   Pre-Construction Meeting. 
 

a. Pipe and appurtenances on-site prior to construction and dimensions checked:  
 Yes No NA 
    Material (including protective coating, if specified). 
    Diameter. 
    Dimensions of metal riser or precast concrete outlet structure. 
    Required dimensions between water control structures (orifices, weirs, etc.) are in 

accordance with approved plans. 
    Barrel stub for prefabricated pipe structures at proper angle for design barrel 

slope. 
    Number and dimensions of prefabricated anti-seep collars. 
    Watertight connectors and gaskets. 
    Outlet drain valve. 
 

   Project benchmark near pond site. 
   Equipment for temporary de-watering. 

 
b. Subgrade Preparation: 
Yes No NA  
    Area beneath embankment stripped of all vegetation, topsoil, and organic matter. 
  
c. Pipe Spillway Installation  

a. Bed preparation: 
 Yes No NA 
    Installation trench excavated with specified side slopes. 
    Stable, uniform, dry subgrade of relatively impervious material (If subgrade is 

wet, contractor shall have defined steps before proceeding with installation). 
    Invert at proper elevation and grade. 

 
b. Pipe placement (metal/plastic pipe): 

 Yes No NA 
    Watertight connectors and gaskets properly installed. 
    Anti-seep collars properly spaced and having watertight connections to pipe. 
    Backfill placed and tamped by hand under “haunches” of pipe. 
    Remaining backfill placed in max. 8 inch lifts using small power tamping 

equipment until 2 feet cover over pipe is reached. 
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Stormwater Pond Construction (continued) 

c. Pipe placement (concrete pipe): 
Yes No NA  
    Pipe set on blocks or concrete slab for pouring of low cradle. 
    Pipe installed with rubber gasket joints with no spalling in gasket interface area. 
    Excavation for lower half of anti-seep collar(s) with reinforcing steel set. 
    Entire area where anti-seep collar(s) will come in contact with pipe coated with 

mastic or other approved waterproof sealant. 
    Low cradle and bottom half of anti-seep collar installed as monolithic pour and 

of an approved mix. 
    Upper half of anti-seep collar(s) formed with reinforcing steel set. 
    Concrete for collar of an approved mix and vibrated into place (protected from 

freezing while curing, if necessary). 
    Forms stripped and collar inspected for honeycomb prior to backfilling. Parge if 

necessary. 
 

d. Backfilling: 
Yes No NA  
    Fill placed in maximum 8 inch lifts. 
    Backfill taken minimum 2 feet above top of antiseep collar elevation before 

traversing with heavy equipment. 
 
d. Riser/Outlet Structure Installation: 

a. Riser located within embankment (metal riser): 
Yes No NA  
    Riser base excavated or formed on stable subgrade to design dimensions. 
    Set on blocks to design elevations and plumbed. 
    Reinforcing bars placed at right angles and projecting into sides of riser. 
    Concrete poured so as to fill inside of riser to invert of barrel. 

 
b. Riser located within embankment (Pre-cast concrete structure): 

Yes No NA  
    Dry and stable subgrade. 
    Riser base set to design elevation. 
    If more than one section, no spalling in gasket interface area; gasket or approved 

caulking material placed securely. 
    Watertight and structurally sound collar or gasket joint where structure connects 

to pipe spillway. 
 

c. Riser located within embankment (poured concrete structure): 
Yes No NA  
    Footing excavated or formed on stable subgrade, to design dimensions with 

reinforcing steel set. 
    Structure formed to design dimensions, with reinforcing steel set as per plan. 
    Concrete of an approved mix and vibrated into place (protected from freezing 

while curing, if necessary). 
    Forms stripped & inspected for “honeycomb” prior to backfilling; parge if 

necessary. 
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Stormwater Pond Construction (continued) 
e. Embankment Construction: 
Yes No NA  
    Fill material. 
    Compaction. 
 

a. Embankment: 
Yes No NA 
    Fill placed in specified lifts and compacted with appropriate equipment. 
    Constructed to design cross-section, side slopes and top width. 
    Constructed to design elevation plus allowance for settlement. 

 
f. Impounded Area Construction: 
Yes No NA  
    Excavated / graded to design contours and side. 
    Slopes Inlet pipes have adequate outfall protection. 
    Forebay(s). 
    Pond benches. 
 
g. Earth Emergency Spillway Construction: 
Yes No NA  
    Spillway located in cut or structurally stabilized with riprap, gabions, concrete, etc. 
    Excavated to proper cross-section, side slopes and bottom width. 
    Entrance channel, crest, and exit channel constructed to design grades and elevations. 
 
h. Outlet Protection: 

a. End section: 
Yes No NA  

   Securely in place and properly backfilled. 
 

b. Endwall: 
Yes No NA 

   Footing excavated or formed on stable subgrade, to design dimensions and 
reinforcing steel set, if specified. 

   Endwall formed to design dimensions with reinforcing steel set as per plan. 
   Concrete of an approved mix and vibrated into place (protected from freezing, if 

necessary). 
   Forms stripped and structure inspected for “honeycomb” prior to backfilling; 

parge if necessary 
c. Riprap apron / channel: 

Yes No NA 
   Apron / channel excavated to design crosssection with proper transition to 

existing ground. 
   Filter fabric in place. 
   Stone sized as per plan and uniformly place at the thickness specified. 
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Stormwater Pond Construction (continued) 
i. Vegetative Stabilization: 
Yes No NA  
    Approved seed mixture or sod. 
    Proper surface preparation and required soil amendments. 
    Excelsior mat or other stabilization, as per plan. 
 
j. Miscellaneous: 
Yes No NA  
    Drain for ponds having a permanent pool. 
    Trash rack/anti-vortex device secured to outlet structure. 
    Trash protection for low flow pipes, orifices, etc. 
    Fencing (when required). 
    Access road. 
    Set aside for clean-out maintenance. 
 
k. Stormwater Wetlands 
Yes No NA  
    Adequate water balance. 
    Variety of depth zones present. 
    Approved pondscaping plan in place. 
    Reinforcement budget for additional plantings. 
    Plants and materials ordered 6 months prior to construction. 
    Construction planned to allow for adequate planting and establishment of plant community 

(April-June planting window). 
    Wetland buffer area preserved to maximum extent possible. 
 
Comments: 
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MODIFICATIONS TO THE SWPPP  
 
The SWPPP shall be amended whenever: 

1. There is a significant change in design, construction, or maintenance which may have a 
significant effect on the potential for the discharge of pollutants to the water of the United 
States and which has not otherwise been addressed in the SWPPP; or 

2. The SWPPP proves to be ineffective in: 
a. Eliminating or significantly minimizing pollutants form sources identified in the SWPPP 

and as required by the General Permit; or 
b. Achieving the general objectives of controlling pollutants in stormwater discharges from 

permitted construction activity; and 
3. Additionally, the SWPPP shall be amended to identify any new contractor or subcontractor 

that will implement any measure of the SWPPP. 
 

Modification and Reason: 
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CERTIFICATION OF FINAL SITE STABILIZATION 
 
Check List: 
 
Yes No NA  
      All Soil disturbing activities are complete. 
      Temporary erosion and sediment control measures have been removed or will be 

removed at the appropriate time.    
      All areas of the construction site not otherwise covered by a permanent pavement or 

structure have been stabilized with a uniform perennial vegetative cover with a density 
of 80% or equivalent measures have been employed. 

Qualified Professional Certification: 
I hereby certify that the site has undergone Final Stabilization.  “Final Stabilization” means that all 
soil-disturbing activities at the site have been completed and a uniform, perennial vegetative cover 
with a density of eighty (80) percent has been established or equivalent stabilization measures (such as 
the use of mulches or geotextiles) have been employed on all unpaved areas and areas not covered by 
permanent structures.  Furthermore, all temporary erosion and sediment controls not specified for 
permanent erosion control have been removed. 
 
   
Qualified Professional (print name)   
 
    
Qualified Professional Signature  Date 
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NYSDEC Notice of Termination (NOT) 
 
 
 

  
 
 
 



New York State Department of Environmental Conservation 
Division of Water 

625 Broadway, 4th Floor 
Albany, New York 12233-3505 

      *(NOTE: Submit completed form to address above)* 

NOTICE OF TERMINATION for Storm Water Discharges Authorized
under the SPDES General Permit for Construction Activity 

Please indicate your permit identification number: NYR ___ ___ ___ ___ ___ ___ 

I.  Owner or Operator Information 
1. Owner/Operator Name:

2. Street Address:

3. City/State/Zip:

4. Contact Person: 4a.Telephone: 

4b. Contact Person E-Mail: 

II. Project Site Information

5. Project/Site Name:

6. Street Address:

7. City/Zip:

8. County:

III. Reason for Termination

9a. □ All disturbed areas have achieved final stabilization in accordance with the general permit and 
SWPPP.   *Date final stabilization completed (month/year): 

9b. □ Permit coverage has been transferred to new owner/operator.  Indicate new owner/operator’s 
permit identification number: NYR  ___ ___ ___ ___ ___ ___ 

(Note: Permit coverage can not be terminated by owner identified in I.1. above until new 
owner/operator obtains coverage under the general permit)  

9c. □ Other (Explain on Page 2) 

IV. Final Site Information:

10a. Did this construction activity require the development of a SWPPP that includes post-construction
stormwater management practices?    □ yes  □ no      ( If no, go to question 10f.)

10b. Have all post-construction stormwater management practices included in the final SWPPP been 
constructed? □ yes  □ no    (If no, explain on Page 2)

10c. Identify the entity responsible for long-term operation and maintenance of practice(s)? 
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NOTICE OF TERMINATION for Storm Water Discharges Authorized under the
SPDES General Permit for Construction Activity - continued 

10d. Has the entity responsible for long-term operation and maintenance been given a copy of the
operation and maintenance plan required by the general permit?    □ yes     □ no

10e. Indicate the method used to ensure long-term operation and maintenance of the post-construction 
stormwater management practice(s): 

□ Post-construction stormwater management practice(s) and any right-of-way(s) needed to
maintain practice(s) have been deeded to the municipality. 

□ Executed maintenance agreement is in place with the municipality that will maintain the
post-construction stormwater management practice(s). 

□ For post-construction stormwater management practices that are privately owned, a mechanism
is in place that requires operation and maintenance of the practice(s) in accordance with the operation 
and maintenance plan, such as a deed covenant in the owner or operator’s deed of record.  

□ For post-construction stormwater management practices that are owned by a public or private
institution (e.g. school, university or hospital), government agency or authority, or public utility; policy and 
procedures are in place that ensures operation and maintenance of the practice(s) in accordance with the 
operation and maintenance plan.  

10f. Provide the total area of impervious surface (i.e. roof, pavement, concrete, gravel, etc.) constructed 
within the disturbance area? 
(acres) 

11. Is this project subject to the requirements of a regulated, traditional land use control MS4?    □ yes
□ no
      (If Yes, complete section VI - “MS4 Acceptance” statement 

V.  Additional Information/Explanation:  
      (Use this section to answer questions 9c. and 10b., if applicable) 

VI. MS4 Acceptance - MS4 Official (principal executive officer or ranking elected official) or Duly
Authorized Representative (Note: Not required when 9b. is checked -transfer of coverage) 

I have determined that it is acceptable for the owner or operator of the construction project identified in 
question 5 to submit the Notice of Termination at this time. 

Printed Name: 

Title/Position: 

Signature: Date: 
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NOTICE OF TERMINATION for Storm Water Discharges Authorized under the
SPDES General Permit for Construction Activity - continued 

VII. Qualified Inspector Certification - Final Stabilization:

I hereby certify that all disturbed areas have achieved final stabilization as defined in the current version 
of the general permit, and that all temporary, structural erosion and sediment control measures have 
been removed. Furthermore, I understand that certifying false, incorrect or inaccurate information is a 
violation of the referenced permit and the laws of the State of New York and could subject me to 
criminal, civil and/or administrative proceedings. 

Printed Name: 

Title/Position: 

Signature: Date: 

VIII. Qualified Inspector Certification - Post-construction Stormwater Management Practice(s):

I hereby certify that all post-construction stormwater management practices have been constructed in 
conformance with the SWPPP. Furthermore, I understand that certifying false, incorrect or inaccurate 
information is a violation of the referenced permit and the laws of the State of New York and could 
subject me to criminal, civil and/or administrative proceedings. 

Printed Name: 

Title/Position: 

Signature: Date: 

IX. Owner or Operator Certification

I hereby certify that this document was prepared by me or under my direction or supervision. My 
determination, based upon my inquiry of the person(s) who managed the construction activity, or those 
persons directly responsible for gathering the information, is that the information provided in this 
document is true, accurate and complete. Furthermore, I understand that certifying false, incorrect or 
inaccurate information is a violation of the referenced permit and the laws of the State of New York and 
could subject me to criminal, civil and/or administrative proceedings. 

Printed Name: 

Title/Position: 

Signature: Date: 

(NYS DEC Notice of Termination - January 2015) 
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Appendix F 
 

Design Calculations 



 
25 Corporate Park Drive, Suite C

Hopewell Junction, NY 12533
P: (845) 897-8205
F: (845) 897-0042

Job No.: Prepared By: CMZ Date: 6/17/10 Reviewed By: WHP
Job Name: Revised By: CMZ Rev. Date: 2/24/11 Reviewed By: WHP

Location: Municipality: County: Dutchess
Basis for Design:

WQv = Water Quality Volume (acre-feet)

P = 90% Rainfall Event Number = 1.10 inches

Rv = 0.05+0.009(I); Rvmin = 0.2

I = impervious Cover (%)
A = Site Area in acres

Subcatchment Site Area (ac)
Impervious Cover 

(ac)
I (%) Rv Inputted Rv WQv (ac-ft) WQv (cf) Treatment 

Method

1B 4.500 2.500 55.56 0.550 0.550 0.2269 9,883 Pocket Pond
1C 1.880 0.030 1.60 0.064 0.200 0.0345 1,501 Pocket Pond
1D 0.440 0.440 100.00 0.950 0.950 0.0383 1,669 Pocket Pond

1E 0.920 0.800 86.96 0.833 0.833 0.0702 3,059 Pocket Pond

Req.Water Quality Volume for Pocket Pond = 16,112 cf

WATER QUALITY VOLUME CALCULATIONS

0826
BAC Properties

Airport Drive Town of Wappinger
NYSDEC "Stormwater Management Design Manual", April 2008 Edition

12
))()(( ARP

WQ v
v 

R:\pe-mydoc\0800\0826\reports\Stormwater\2011-0224\Calcs\0826 Water Quality & Quantity Vol 2011-0223(cmz).xlsx Page 1 of 5



 
25 Corporate Park Drive, Suite C

Hopewell Junction, NY 12533
P: (845) 897-8205
F: (845) 897-0042

Job No.: CMZ Date: 6/17/10 Reviewed By: WHP
Job Name: CMZ Rev. Date: 2/24/11 Reviewed By: WHP
Location: County: Dutchess
Basis for Design:

Channel Protection Volume
A = 7.74 ac

CN = 79
Ia = 0.532

P1 yr storm = 2.80 in

Ia/P1 yr storm = 0.190

Tc = 6 min = 0.10 hours

qu = 632 csm/in (from Exhibit 4-III of TR-55)

q0/qi = 0.035 (from Figure 8.5 of NYS Stormwater Mgt Design Manual)

Vs/Vr = 0.683 - 1.43(qo/qi) +1.64(qo/qi) 2 - 0.804(qo/qi) 3 (from Appendix B)
Where Vs equals channel protection storage (Cpv) and

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

3 

Vs/Vr = 0.635

Q1 yr storm = 1.17 in (from HydroCAD 1 year storm runoff)

Vs = Cpv = 0.48 ac-ft = 20,871.59 cf

Avg Release Rate = 0.24 cfs (rate to be release over 24 hour period)

Overbank Flood Protection Volume

q0 = 48.91 cfs (pre-development)

qi = 48.95 cfs (post-development w/out proposed modifications)

q0/qi = 0.999

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

3 

Vs/Vr = 0.089

Q10 yr storm = 1.866 ac-ft = 81,283 cf (from HydroCAD 10 year storm runoff)

Vs = Qpv = 0.17 ac-ft = 7,271 cf

Town of Wappinger
NYSDEC "Stormwater Management Design Manual", April 2008 Edition

WATER QUANTITY VOLUME CALCULATIONS - POND A

0826 Prepared By:
BAC Properties Revised By:

Airport Drive Municipality:
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25 Corporate Park Drive, Suite C

Hopewell Junction, NY 12533
P: (845) 897-8205
F: (845) 897-0042

Job No.: CMZ Date: 6/17/10 Reviewed By: WHP
Job Name: CMZ Rev. Date: 2/24/11 Reviewed By: WHP
Location: County: Dutchess
Basis for Design:

Town of Wappinger
NYSDEC "Stormwater Management Design Manual", April 2008 Edition

WATER QUANTITY VOLUME CALCULATIONS - POND A

0826 Prepared By:
BAC Properties Revised By:

Airport Drive Municipality:

Extreme Flood Protection Volume

q0 = 105.32 cfs (pre-development)

qi = 105.34 cfs (post-development w/out proposed modifications)

q0/qi = 1.000

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

3 

Vs/Vr = 0.089

Q100 yr storm = 3.571 ac-ft = 155,553 cf (from HydroCAD 100 year storm runoff)

Vs = Qfv = 0.32 ac-ft = 13,861 cf

R:\pe-mydoc\0800\0826\reports\Stormwater\2011-0224\Calcs\0826 Water Quality & Quantity Vol 2011-0223(cmz).xlsx Page 3 of 5



 
25 Corporate Park Drive, Suite C

Hopewell Junction, NY 12533
P: (845) 897-8205
F: (845) 897-0042

Job No.: CMZ Date: 6/17/10 Reviewed By: WHP
Job Name: CMZ Rev. Date: 2/24/11 Reviewed By: WHP
Location: County: Dutchess
Basis for Design:

Water Quality Volume
Total Water Quality Volume = 16,112 cf = 0.370 ac-ft

Stormwater Pond Type:
Required Forebay Volume = 10 % = 1,611.18 cf

Required Permanent Pool Vol = 50 % = 8,055.88 cf, included the forebay volume
Required Extended Det. Vol = 50 % = 8,055.88 cf (max)

Req'ed Extended Det. 24 hr release rate = 0.093 cfs

Provided Forebay Volume (FB-1) = 1,843 cf
Provided Forebay Volume (FB-2) = 1,551 cf
Total Provided Forebay Volume = 3,394 cf is > to required? yes

Required remaining Permanent Pool Vol = 4,661.88 cf
Set Permanent Pool Elev @ 155.75 ft

Corresponding Volume = 23,697 cf
Total Provided Permanent Pool Vol = 27,091 cf is > to required? yes

Set Extended Det. Elev @ 155.96 ft
Corresponding Volume = 1,269 cf is < to required? yes

Required WQv-ED Orifice and Elevation
Set invert Elev @ 155.75 ft

Average head = 0.11 ft

OUTLET CONTROL STRUCTURE SIZING - POND A

Town of Wappinger
NYSDEC "Stormwater Management Design Manual", April 2008 Edition

0826 Prepared By:
BAC Properties Revised By:

Airport Drive Municipality:

Pocket Pond (P-5)

Orifice Equation: Q = Q = CA(2gh)0.5

C = 0.6
g = 32.2 fps

A = Q/(C[(2gh)0.5] = 0.060 sf

d = ((4A)/π)0.5 = 0.276 ft = 3.31 in
use = 4.00 in orifice

QWQV-ED = 0.420 (h)0.5
where h = wsel - 155.917

Pocket Pond (P-5)

R:\pe-mydoc\0800\0826\reports\Stormwater\2011-0224\Calcs\0826 Water Quality & Quantity Vol 2011-0223(cmz).xlsx Page 4 of 5



 
25 Corporate Park Drive, Suite C

Hopewell Junction, NY 12533
P: (845) 897-8205
F: (845) 897-0042

Job No.: CMZ Date: 6/17/10 Reviewed By: WHP
Job Name: CMZ Rev. Date: 2/24/11 Reviewed By: WHP
Location: County: Dutchess
Basis for Design:

OUTLET CONTROL STRUCTURE SIZING - POND A

Town of Wappinger
NYSDEC "Stormwater Management Design Manual", April 2008 Edition

0826 Prepared By:
BAC Properties Revised By:

Airport Drive Municipality:

Required Channel Protection Orifice and Elevation
Required Channel Protection Vol = 20,871.59 cf

Req. Channel Protection Release Rate = 0.24 cfs

Set invert Cpv Elev @ 157.28 ft
Corresponding Volume = 21,127 cf is > to required? yes

Set Cpv Orifice Elev @ 155.96 ft
Average head = 0.68 ft

Average WQv-ED orifice release rate = 0.347 cfs
Cpv-ED orifice release = -0.105 cfs

Head = 0.66 ft

Orifice Equation: Q = Q = CA(2gh)0.5

C = 0.6
g = 32.2 fps

A = Q/(C[(2gh)0.5] = -0.027 sf

Note: No outlet necessary, since all of the stormwater is leaving through the low flow orifice.

Overbank Flood Protection Volume
Required Overbank Flood Protection Vol = 7,271 cf

Peak 10-year elev in proposed pond @ 157.81 ft
Corresponding Volume = 29,442 cf is > to required? yes

Extreme Flood Protection Volume
Required Overbank Flood Protection Vol = 13,861 cf

Peak 10-year elev in proposed pond @ 158.51 ft
Corresponding Volume = 41,016 cf is > to required? yes

R:\pe-mydoc\0800\0826\reports\Stormwater\2011-0224\Calcs\0826 Water Quality & Quantity Vol 2011-0223(cmz).xlsx Page 5 of 5







Design 

Point: 1

P= 1.10 inch

3.89

3.77

-0.12 no

Site Area Impervious Area Percent Impervious 

(Acres) (Acres) %

7.74 3.89 50 0.499 16,543

12,407

Total Contributing 

Area 

Contributing 

Impervious Area

(Acres) (Acres)

Total Area

(Acres)

Impervious Area

(Acres)

Percent Impervious

%

Runoff 

Coefficient

WQv

(ft 3 )
0.00 0.00 0% 0.05 0

0.00 0.00

0.00 0.00 0% 0.05 0

0.00

0.00 0.00 0% 0.05 0

0

12,407

23,697

yesIs Proposed WQv > Required WQv? 

WQvRv 

Water Quality Calculation: 

Treat 75% of Existing WQv: cf 

Total Required Water Quality Volume 

Required WQv for Existing Impervious Area to be Disturbed 

Proposed Conditions WQv Utilizing Standard SMPs

cf

cf

Subtract Area

WQv adjusted after Area Reductions

Disconnection of Rooftops

Adjusted WQv after Area Reduction and 

WQv reduced by Area Reduction techniques

Recalculate WQv after application of Area Reduction Techniques

Initial WQv

Filter Strips 

Tree Planting 

Total 

Technique Notes

minimum 10,000 sf

maximum contributing length 75 feet to 150 

Up to 100 sf directly connected impervious 

Identify Runoff Reduction Techniques by Area

Conservation of Natural Areas

Riparian Buffers

Proposed impervious area 

Item

acres

Calculate water quality requirement.

Water Quality Volume for the Existing Impervious Area to be Disturbed 

Is this project subject to Chapter 9 of the NYS Design 

Manual?......................................................................................

Existing impervious area to be disturbed

yes

Manually enter P, Total Area and Impervious Cover.

Site Conditions 

acres

Is there an increase in impervious area? 

Does the plan propose a reduction of 

existing impervious cover by a minimum of 

25% of the total distrubed, impervious area? 

3% no
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Pre-Development HydroCAD Analysis 



DA-1A

Pre-Dev Offsite

DA-1B

Pre-Dev

DA-1C

Pre-Dev

DA-1F

Pre-Dev

1R

open portion of box
 culvert

2R

bridge portion over box
 culvert

1P

Exst Pond

2P

stream to 60" twin
 culverts (DP-1)

A

Detention Basin

Drainage Diagram for BAC Pre-Dev 2011-0224
Prepared by Povall Engineering, PLLC,  Printed 2/24/2011

HydroCAD® 9.00  s/n 06075  © 2009 HydroCAD Software Solutions LLC

Subcat Reach Pond Link



Type III 24-hr 1-year  Rainfall=2.80"BAC Pre-Dev 2011-0224
  Printed  2/24/2011Prepared by Povall Engineering, PLLC

Page 2HydroCAD® 9.00  s/n 06075  © 2009 HydroCAD Software Solutions LLC

Time span=0.00-48.00 hrs, dt=0.01 hrs, 4801 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=82.599 ac   5.77% Impervious   Runoff Depth=0.74"Subcatchment DA-1A: Pre-Dev Offsite
   Flow Length=3,950'   Tc=147.5 min   CN=73   Runoff=13.59 cfs  5.073 af

Runoff Area=5.860 ac   42.66% Impervious   Runoff Depth=1.22"Subcatchment DA-1B: Pre-Dev
   Flow Length=805'   Tc=10.3 min   CN=82   Runoff=7.18 cfs  0.597 af

Runoff Area=1.880 ac   1.60% Impervious   Runoff Depth=0.29"Subcatchment DA-1C: Pre-Dev
   Flow Length=293'   Tc=25.0 min   CN=61   Runoff=0.22 cfs  0.046 af

Runoff Area=1.870 ac   35.83% Impervious   Runoff Depth=0.93"Subcatchment DA-1F: Pre-Dev
   Flow Length=133'   Tc=8.3 min   CN=77   Runoff=1.80 cfs  0.146 af

Avg. Depth=0.38'   Max Vel=5.13 fps   Inflow=13.68 cfs  5.861 afReach 1R: open portion of box culvert
n=0.017   L=3.5'   S=0.0143 '/'   Capacity=443.50 cfs   Outflow=13.68 cfs  5.861 af

Avg. Depth=0.34'   Max Vel=5.78 fps   Inflow=13.68 cfs  5.861 afReach 2R: bridge portion over box culvert
n=0.017   L=14.3'   S=0.0210 '/'   Capacity=421.44 cfs   Outflow=13.68 cfs  5.861 af

Peak Elev=153.29'  Storage=29,930 cf   Inflow=14.56 cfs  5.862 afPond 1P: Exst Pond
   Primary=13.68 cfs  5.861 af   Secondary=0.00 cfs  0.000 af   Outflow=13.68 cfs  5.861 af

Peak Elev=151.54'  Storage=1,535 cf   Inflow=13.68 cfs  5.861 afPond 2P: stream to 60" twin culverts (DP-1)
   Outflow=13.68 cfs  5.861 af

Peak Elev=156.54'  Storage=8,546 cf   Inflow=7.20 cfs  0.643 afPond A: Detention Basin
   Primary=4.07 cfs  0.643 af   Secondary=0.00 cfs  0.000 af   Outflow=4.07 cfs  0.643 af

Total Runoff Area = 92.209 ac   Runoff Volume = 5.862 af   Average Runoff Depth = 0.76"
91.36% Pervious = 84.241 ac     8.64% Impervious = 7.969 ac



Type III 24-hr 1-year  Rainfall=2.80"BAC Pre-Dev 2011-0224
  Printed  2/24/2011Prepared by Povall Engineering, PLLC

Page 3HydroCAD® 9.00  s/n 06075  © 2009 HydroCAD Software Solutions LLC

Summary for Subcatchment DA-1A: Pre-Dev Offsite

Runoff = 13.59 cfs @ 14.25 hrs,  Volume= 5.073 af,  Depth= 0.74"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr 1-year  Rainfall=2.80"

Area (ac) CN Description
8.287 73 Woods, Fair, HSG C
5.037 76 Woods/grass comb., Fair, HSG C

21.037 60 Woods, Fair, HSG B
32.137 79 Woods, Fair, HSG D

0.187 98 Unconnected pavement, HSG C
6.037 80 1/2 acre lots, 25% imp, HSG C
0.337 98 Unconnected pavement, HSG B
6.037 70 1/2 acre lots, 25% imp, HSG B
0.467 98 Unconnected pavement, HSG D
3.036 85 1/2 acre lots, 25% imp, HSG D

82.599 73 Weighted Average
77.831 94.23% Pervious Area

4.768 5.77% Impervious Area
0.991 20.78% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
13.6 100 0.0200 0.12 Sheet Flow, 

Grass: Dense   n= 0.240   P2= 3.50"
6.2 320 0.0300 0.87 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
97.4 1,600 0.0030 0.27 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
30.3 1,930 0.0050 1.06 Shallow Concentrated Flow, 

Grassed Waterway   Kv= 15.0 fps
147.5 3,950 Total
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Subcatchment DA-1A: Pre-Dev Offsite

Runoff
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Time  (hours)
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Type III 24-hr 1-year
Rainfall=2.80"

Runoff Area=82.599 ac
Runoff Volume=5.073 af

Runoff Depth=0.74"
Flow Length=3,950'

Tc=147.5 min
CN=73

13.59 cfs
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Summary for Subcatchment DA-1B: Pre-Dev

Runoff = 7.18 cfs @ 12.15 hrs,  Volume= 0.597 af,  Depth= 1.22"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr 1-year  Rainfall=2.80"

Area (ac) CN Description
2.000 61 >75% Grass cover, Good, HSG B
0.300 98 Roofs, HSG B
2.200 98 Paved parking, HSG B
1.360 85 Gravel roads, HSG B
5.860 82 Weighted Average
3.360 57.34% Pervious Area
2.500 42.66% Impervious Area

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

6.7 100 0.1200 0.25 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.50"

1.9 125 0.0240 1.08 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

0.2 33 0.0240 3.14 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

1.5 547 0.0100 5.94 10.50 Pipe Channel, 
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.013  Corrugated PE, smooth interior

10.3 805 Total
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Subcatchment DA-1B: Pre-Dev
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Type III 24-hr 1-year
Rainfall=2.80"

Runoff Area=5.860 ac
Runoff Volume=0.597 af

Runoff Depth=1.22"
Flow Length=805'

Tc=10.3 min
CN=82

7.18 cfs
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Summary for Subcatchment DA-1C: Pre-Dev

Runoff = 0.22 cfs @ 12.55 hrs,  Volume= 0.046 af,  Depth= 0.29"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr 1-year  Rainfall=2.80"

Area (ac) CN Description
0.400 60 Woods, Fair, HSG B
0.030 98 Unconnected pavement, HSG B
1.450 61 >75% Grass cover, Good, HSG B
1.880 61 Weighted Average
1.850 98.40% Pervious Area
0.030 1.60% Impervious Area
0.030 100.00% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
20.5 100 0.0200 0.08 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.50"
4.5 193 0.0104 0.71 Shallow Concentrated Flow, 

Short Grass Pasture   Kv= 7.0 fps
25.0 293 Total

Subcatchment DA-1C: Pre-Dev
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Type III 24-hr 1-year
Rainfall=2.80"

Runoff Area=1.880 ac
Runoff Volume=0.046 af

Runoff Depth=0.29"
Flow Length=293'

Tc=25.0 min
CN=61

0.22 cfs
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Summary for Subcatchment DA-1F: Pre-Dev

Runoff = 1.80 cfs @ 12.13 hrs,  Volume= 0.146 af,  Depth= 0.93"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr 1-year  Rainfall=2.80"

Area (ac) CN Description
0.750 61 >75% Grass cover, Good, HSG B
0.170 98 Paved parking, HSG C
0.450 74 >75% Grass cover, Good, HSG C
0.500 98 Water Surface, HSG C
1.870 77 Weighted Average
1.200 64.17% Pervious Area
0.670 35.83% Impervious Area

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

8.0 100 0.0300 0.21 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.50"

0.3 33 0.0910 2.11 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

8.3 133 Total

Subcatchment DA-1F: Pre-Dev
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Type III 24-hr 1-year
Rainfall=2.80"

Runoff Area=1.870 ac
Runoff Volume=0.146 af

Runoff Depth=0.93"
Flow Length=133'

Tc=8.3 min
CN=77

1.80 cfs
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Summary for Reach 1R: open portion of box culvert

Inflow Area = 92.209 ac, 8.64% Impervious,  Inflow Depth > 0.76"    for  1-year event
Inflow = 13.68 cfs @ 14.56 hrs,  Volume= 5.861 af
Outflow = 13.68 cfs @ 14.56 hrs,  Volume= 5.861 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Max. Velocity= 5.13 fps,  Min. Travel Time= 0.0 min
Avg. Velocity = 1.99 fps,  Avg. Travel Time= 0.0 min

Peak Storage= 9 cf @ 14.56 hrs,  Average Depth at Peak Storage= 0.38'
Bank-Full Depth= 4.00',  Capacity at Bank-Full= 443.50 cfs

7.00'  x  4.00'  deep channel,  n= 0.017  Concrete, unfinished
Length= 3.5'   Slope= 0.0143 '/'
Inlet Invert= 150.05',  Outlet Invert= 150.00'

Reach 1R: open portion of box culvert

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=92.209 ac
Avg. Depth=0.38'
Max Vel=5.13 fps

n=0.017
L=3.5'

S=0.0143 '/'
Capacity=443.50 cfs

13.68 cfs
13.68 cfs



Type III 24-hr 1-year  Rainfall=2.80"BAC Pre-Dev 2011-0224
  Printed  2/24/2011Prepared by Povall Engineering, PLLC

Page 10HydroCAD® 9.00  s/n 06075  © 2009 HydroCAD Software Solutions LLC

Summary for Reach 2R: bridge portion over box culvert

box culvert - opening 7'Wx4'Hx12'L
adjusted height to account for wooden beams underneath the bridge.

Inflow Area = 92.209 ac, 8.64% Impervious,  Inflow Depth > 0.76"    for  1-year event
Inflow = 13.68 cfs @ 14.56 hrs,  Volume= 5.861 af
Outflow = 13.68 cfs @ 14.56 hrs,  Volume= 5.861 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Max. Velocity= 5.78 fps,  Min. Travel Time= 0.0 min
Avg. Velocity = 2.20 fps,  Avg. Travel Time= 0.1 min

Peak Storage= 34 cf @ 14.56 hrs,  Average Depth at Peak Storage= 0.34'
Bank-Full Depth= 3.33',  Capacity at Bank-Full= 421.44 cfs

7.00'  x  3.33'  deep channel,  n= 0.017  Concrete, unfinished
Length= 14.3'   Slope= 0.0210 '/'
Inlet Invert= 150.00',  Outlet Invert= 149.70'

Reach 2R: bridge portion over box culvert

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=92.209 ac
Avg. Depth=0.34'
Max Vel=5.78 fps

n=0.017
L=14.3'

S=0.0210 '/'
Capacity=421.44 cfs

13.68 cfs
13.68 cfs
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Summary for Pond 1P: Exst Pond

Inflow Area = 92.209 ac, 8.64% Impervious,  Inflow Depth = 0.76"    for  1-year event
Inflow = 14.56 cfs @ 14.10 hrs,  Volume= 5.862 af
Outflow = 13.68 cfs @ 14.56 hrs,  Volume= 5.861 af,  Atten= 6%,  Lag= 27.7 min
Primary = 13.68 cfs @ 14.56 hrs,  Volume= 5.861 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 153.29' @ 14.56 hrs   Surf.Area= 28,659 sf   Storage= 29,930 cf
Flood Elev= 156.00'   Surf.Area= 48,106 sf   Storage= 132,693 cf

Plug-Flow detention time= 49.4 min calculated for 5.860 af (100% of inflow)
Center-of-Mass det. time= 49.3 min ( 1,037.9 - 988.6 )

Volume Invert Avail.Storage Storage Description
#1 152.10' 132,693 cf existing pond (Irregular) Listed below (Recalc)

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

152.10 21,607 727.8 0 0 21,607
154.00 33,288 897.6 51,752 51,752 43,624
156.00 48,106 962.7 80,941 132,693 53,439

Device Routing     Invert Outlet Devices
#1 Primary 152.10' compound weir, Cv= 2.62 (C= 3.28)   

Head (feet)  0.00  1.00  1.00  1.00  2.00  2.00   
Width (feet)  3.00  3.00  0.00  6.00  6.00  0.00   

#2 Secondary 154.20' 96.0' long  x 14.0' breadth Bridge (overflow weir)   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.64  2.67  2.70  2.65  2.64  2.65  2.65  2.63   

Primary OutFlow  Max=13.68 cfs @ 14.56 hrs  HW=153.29'  TW=150.43'   (Dynamic Tailwater)
1=compound weir  (Weir Controls 13.68 cfs @ 3.28 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=152.10'  TW=150.72'   (Dynamic Tailwater)
2=Bridge (overflow weir)  ( Controls 0.00 cfs)
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Pond 1P: Exst Pond
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Inflow Area=92.209 ac
Peak Elev=153.29'
Storage=29,930 cf

14.56 cfs

13.68 cfs
13.68 cfs

0.00 cfs
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Summary for Pond 2P: stream to 60" twin culverts (DP-1)

Water will sit in stream channel until it reaches a minimum elevation of 150.72, since that is the lowest 
elevation of one of the 60" culverts.  Therefore, this elevation was used as the starting elevation for the 
modeling of the stream and 60" twin culverts.

Inflow Area = 92.209 ac, 8.64% Impervious,  Inflow Depth > 0.76"    for  1-year event
Inflow = 13.68 cfs @ 14.56 hrs,  Volume= 5.861 af
Outflow = 13.68 cfs @ 14.57 hrs,  Volume= 5.861 af,  Atten= 0%,  Lag= 0.6 min
Primary = 13.68 cfs @ 14.57 hrs,  Volume= 5.861 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Starting Elev= 150.72'   Surf.Area= 852 sf   Storage= 735 cf
Peak Elev= 151.54' @ 14.57 hrs   Surf.Area= 1,093 sf   Storage= 1,535 cf   (800 cf above start)

Plug-Flow detention time= 5.5 min calculated for 5.843 af (100% of inflow)
Center-of-Mass det. time= 1.6 min ( 1,039.7 - 1,038.0 )

Volume Invert Avail.Storage Storage Description
#1 149.70' 6,090 cf existing stream (Irregular) Listed below (Recalc)

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

149.70 596 131.8 0 0 596
152.00 1,239 152.2 2,066 2,066 1,161
154.00 2,902 266.7 4,025 6,090 5,001

Device Routing     Invert Outlet Devices
#1 Primary 150.72' 60.0" W x 38.0" H, R=42.0"  Elliptical Culvert   

L= 98.0'   RCP, groove end projecting,  Ke= 0.200   
Outlet Invert= 150.10'   S= 0.0063 '/'   Cc= 0.900   
n= 0.011  Concrete pipe, straight & clean   

#2 Primary 150.77' 60.0" W x 38.0" H, R=42.0"  Elliptical Culvert   
L= 98.0'   RCP, groove end projecting,  Ke= 0.200   
Outlet Invert= 150.40'   S= 0.0038 '/'   Cc= 0.900   
n= 0.011  Concrete pipe, straight & clean   

Primary OutFlow  Max=13.68 cfs @ 14.57 hrs  HW=151.54'   (Free Discharge)
1=Culvert  (Barrel Controls 7.87 cfs @ 4.71 fps)
2=Culvert  (Barrel Controls 5.81 cfs @ 3.81 fps)
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Pond 2P: stream to 60" twin culverts (DP-1)
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Inflow Area=92.209 ac
Peak Elev=151.54'
Storage=1,535 cf

13.68 cfs
13.68 cfs
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Summary for Pond A: Detention Basin

Grate: Campbell Foundry Model # 3433.
Existing rip-rap for weir is 10 foot wide and will remain.

Inflow Area = 7.740 ac, 32.69% Impervious,  Inflow Depth = 1.00"    for  1-year event
Inflow = 7.20 cfs @ 12.15 hrs,  Volume= 0.643 af
Outflow = 4.07 cfs @ 12.37 hrs,  Volume= 0.643 af,  Atten= 43%,  Lag= 13.4 min
Primary = 4.07 cfs @ 12.37 hrs,  Volume= 0.643 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Starting Elev= 155.75'   Surf.Area= 5,015 sf   Storage= 3,316 cf
Peak Elev= 156.54' @ 12.37 hrs   Surf.Area= 6,757 sf   Storage= 8,546 cf   (5,231 cf above start)
Flood Elev= 158.00'   Surf.Area= 10,003 sf   Storage= 19,772 cf   (16,457 cf above start)

Plug-Flow detention time= 106.8 min calculated for 0.567 af (88% of inflow)
Center-of-Mass det. time= 28.3 min ( 882.7 - 854.4 )

Volume Invert Avail.Storage Storage Description
#1 155.00' 19,772 cf detention basin (Irregular) Listed below

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

155.00 3,369 252.3 0 0 3,369
156.00 5,564 319.6 4,421 4,421 6,445
158.00 10,003 509.1 15,352 19,772 18,969

Device Routing     Invert Outlet Devices
#1 Primary 154.09' 24.0"  Round Culvert   

L= 41.0'   CPP, square edge headwall,  Ke= 0.500   
Outlet Invert= 153.40'   S= 0.0168 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior   

#2 Device 1 155.75' 22.0" W x 9.0" H Vert. Slot    C= 0.600   
#3 Device 1 157.00' 12.0" W x 9.0" H Vert. Slots X 2.00    C= 0.600   
#4 Device 1 158.50' 36.0" x 55.5" Horiz. Grate X 4.00 columns   

X 8 rows C= 0.600 in 1.3" x 6.5" Grate   
Limited to weir flow at low heads   

#5 Secondary 157.00' 10.0' long  x 29.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63   

Primary OutFlow  Max=4.07 cfs @ 12.37 hrs  HW=156.54'  TW=152.40'   (Dynamic Tailwater)
1=Culvert  (Passes 4.07 cfs of 18.20 cfs potential flow)

2=Slot  (Orifice Controls 4.07 cfs @ 2.96 fps)
3=Slots  ( Controls 0.00 cfs)
4=Grate  ( Controls 0.00 cfs)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=155.75'  TW=152.10'   (Dynamic Tailwater)
5=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond A: Detention Basin
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Inflow Area=7.740 ac
Peak Elev=156.54'

Storage=8,546 cf

7.20 cfs

4.07 cfs
4.07 cfs

0.00 cfs
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Time span=0.00-48.00 hrs, dt=0.01 hrs, 4801 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=82.599 ac   5.77% Impervious   Runoff Depth=1.18"Subcatchment DA-1A: Pre-Dev Offsite
   Flow Length=3,950'   Tc=147.5 min   CN=73   Runoff=23.02 cfs  8.120 af

Runoff Area=5.860 ac   42.66% Impervious   Runoff Depth=1.78"Subcatchment DA-1B: Pre-Dev
   Flow Length=805'   Tc=10.3 min   CN=82   Runoff=10.58 cfs  0.871 af

Runoff Area=1.880 ac   1.60% Impervious   Runoff Depth=0.57"Subcatchment DA-1C: Pre-Dev
   Flow Length=293'   Tc=25.0 min   CN=61   Runoff=0.57 cfs  0.090 af

Runoff Area=1.870 ac   35.83% Impervious   Runoff Depth=1.43"Subcatchment DA-1F: Pre-Dev
   Flow Length=133'   Tc=8.3 min   CN=77   Runoff=2.84 cfs  0.223 af

Avg. Depth=0.54'   Max Vel=6.27 fps   Inflow=23.50 cfs  9.301 afReach 1R: open portion of box culvert
n=0.017   L=3.5'   S=0.0143 '/'   Capacity=443.50 cfs   Outflow=23.50 cfs  9.301 af

Avg. Depth=0.47'   Max Vel=7.08 fps   Inflow=23.50 cfs  9.301 afReach 2R: bridge portion over box culvert
n=0.017   L=14.3'   S=0.0210 '/'   Capacity=421.44 cfs   Outflow=23.50 cfs  9.301 af

Peak Elev=153.67'  Storage=41,076 cf   Inflow=24.41 cfs  9.303 afPond 1P: Exst Pond
   Primary=23.50 cfs  9.301 af   Secondary=0.00 cfs  0.000 af   Outflow=23.50 cfs  9.301 af

Peak Elev=151.81'  Storage=1,831 cf   Inflow=23.50 cfs  9.301 afPond 2P: stream to 60" twin culverts (DP-1)
   Outflow=23.50 cfs  9.301 af

Peak Elev=156.89'  Storage=11,291 cf   Inflow=10.72 cfs  0.960 afPond A: Detention Basin
   Primary=5.75 cfs  0.960 af   Secondary=0.00 cfs  0.000 af   Outflow=5.75 cfs  0.960 af

Total Runoff Area = 92.209 ac   Runoff Volume = 9.303 af   Average Runoff Depth = 1.21"
91.36% Pervious = 84.241 ac     8.64% Impervious = 7.969 ac
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Summary for Subcatchment DA-1A: Pre-Dev Offsite

Runoff = 23.02 cfs @ 14.09 hrs,  Volume= 8.120 af,  Depth= 1.18"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr 2-year  Rainfall=3.50"

Area (ac) CN Description
8.287 73 Woods, Fair, HSG C
5.037 76 Woods/grass comb., Fair, HSG C

21.037 60 Woods, Fair, HSG B
32.137 79 Woods, Fair, HSG D

0.187 98 Unconnected pavement, HSG C
6.037 80 1/2 acre lots, 25% imp, HSG C
0.337 98 Unconnected pavement, HSG B
6.037 70 1/2 acre lots, 25% imp, HSG B
0.467 98 Unconnected pavement, HSG D
3.036 85 1/2 acre lots, 25% imp, HSG D

82.599 73 Weighted Average
77.831 94.23% Pervious Area

4.768 5.77% Impervious Area
0.991 20.78% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
13.6 100 0.0200 0.12 Sheet Flow, 

Grass: Dense   n= 0.240   P2= 3.50"
6.2 320 0.0300 0.87 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
97.4 1,600 0.0030 0.27 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
30.3 1,930 0.0050 1.06 Shallow Concentrated Flow, 

Grassed Waterway   Kv= 15.0 fps
147.5 3,950 Total
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Subcatchment DA-1A: Pre-Dev Offsite
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Type III 24-hr 2-year
Rainfall=3.50"

Runoff Area=82.599 ac
Runoff Volume=8.120 af

Runoff Depth=1.18"
Flow Length=3,950'

Tc=147.5 min
CN=73

23.02 cfs
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Summary for Subcatchment DA-1B: Pre-Dev

Runoff = 10.58 cfs @ 12.14 hrs,  Volume= 0.871 af,  Depth= 1.78"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr 2-year  Rainfall=3.50"

Area (ac) CN Description
2.000 61 >75% Grass cover, Good, HSG B
0.300 98 Roofs, HSG B
2.200 98 Paved parking, HSG B
1.360 85 Gravel roads, HSG B
5.860 82 Weighted Average
3.360 57.34% Pervious Area
2.500 42.66% Impervious Area

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

6.7 100 0.1200 0.25 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.50"

1.9 125 0.0240 1.08 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

0.2 33 0.0240 3.14 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

1.5 547 0.0100 5.94 10.50 Pipe Channel, 
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.013  Corrugated PE, smooth interior

10.3 805 Total
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Subcatchment DA-1B: Pre-Dev
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Type III 24-hr 2-year
Rainfall=3.50"

Runoff Area=5.860 ac
Runoff Volume=0.871 af

Runoff Depth=1.78"
Flow Length=805'

Tc=10.3 min
CN=82

10.58 cfs
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Summary for Subcatchment DA-1C: Pre-Dev

Runoff = 0.57 cfs @ 12.45 hrs,  Volume= 0.090 af,  Depth= 0.57"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr 2-year  Rainfall=3.50"

Area (ac) CN Description
0.400 60 Woods, Fair, HSG B
0.030 98 Unconnected pavement, HSG B
1.450 61 >75% Grass cover, Good, HSG B
1.880 61 Weighted Average
1.850 98.40% Pervious Area
0.030 1.60% Impervious Area
0.030 100.00% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
20.5 100 0.0200 0.08 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.50"
4.5 193 0.0104 0.71 Shallow Concentrated Flow, 

Short Grass Pasture   Kv= 7.0 fps
25.0 293 Total

Subcatchment DA-1C: Pre-Dev
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Type III 24-hr 2-year
Rainfall=3.50"

Runoff Area=1.880 ac
Runoff Volume=0.090 af

Runoff Depth=0.57"
Flow Length=293'

Tc=25.0 min
CN=61

0.57 cfs
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Summary for Subcatchment DA-1F: Pre-Dev

Runoff = 2.84 cfs @ 12.12 hrs,  Volume= 0.223 af,  Depth= 1.43"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr 2-year  Rainfall=3.50"

Area (ac) CN Description
0.750 61 >75% Grass cover, Good, HSG B
0.170 98 Paved parking, HSG C
0.450 74 >75% Grass cover, Good, HSG C
0.500 98 Water Surface, HSG C
1.870 77 Weighted Average
1.200 64.17% Pervious Area
0.670 35.83% Impervious Area

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

8.0 100 0.0300 0.21 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.50"

0.3 33 0.0910 2.11 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

8.3 133 Total

Subcatchment DA-1F: Pre-Dev
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Type III 24-hr 2-year
Rainfall=3.50"

Runoff Area=1.870 ac
Runoff Volume=0.223 af

Runoff Depth=1.43"
Flow Length=133'

Tc=8.3 min
CN=77

2.84 cfs
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Summary for Reach 1R: open portion of box culvert

Inflow Area = 92.209 ac, 8.64% Impervious,  Inflow Depth = 1.21"    for  2-year event
Inflow = 23.50 cfs @ 14.38 hrs,  Volume= 9.301 af
Outflow = 23.50 cfs @ 14.38 hrs,  Volume= 9.301 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Max. Velocity= 6.27 fps,  Min. Travel Time= 0.0 min
Avg. Velocity = 2.20 fps,  Avg. Travel Time= 0.0 min

Peak Storage= 13 cf @ 14.38 hrs,  Average Depth at Peak Storage= 0.54'
Bank-Full Depth= 4.00',  Capacity at Bank-Full= 443.50 cfs

7.00'  x  4.00'  deep channel,  n= 0.017  Concrete, unfinished
Length= 3.5'   Slope= 0.0143 '/'
Inlet Invert= 150.05',  Outlet Invert= 150.00'

Reach 1R: open portion of box culvert

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=92.209 ac
Avg. Depth=0.54'
Max Vel=6.27 fps

n=0.017
L=3.5'

S=0.0143 '/'
Capacity=443.50 cfs

23.50 cfs
23.50 cfs
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Summary for Reach 2R: bridge portion over box culvert

box culvert - opening 7'Wx4'Hx12'L
adjusted height to account for wooden beams underneath the bridge.

Inflow Area = 92.209 ac, 8.64% Impervious,  Inflow Depth = 1.21"    for  2-year event
Inflow = 23.50 cfs @ 14.38 hrs,  Volume= 9.301 af
Outflow = 23.50 cfs @ 14.38 hrs,  Volume= 9.301 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Max. Velocity= 7.08 fps,  Min. Travel Time= 0.0 min
Avg. Velocity = 2.44 fps,  Avg. Travel Time= 0.1 min

Peak Storage= 47 cf @ 14.38 hrs,  Average Depth at Peak Storage= 0.47'
Bank-Full Depth= 3.33',  Capacity at Bank-Full= 421.44 cfs

7.00'  x  3.33'  deep channel,  n= 0.017  Concrete, unfinished
Length= 14.3'   Slope= 0.0210 '/'
Inlet Invert= 150.00',  Outlet Invert= 149.70'

Reach 2R: bridge portion over box culvert

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=92.209 ac
Avg. Depth=0.47'
Max Vel=7.08 fps

n=0.017
L=14.3'

S=0.0210 '/'
Capacity=421.44 cfs

23.50 cfs
23.50 cfs
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Summary for Pond 1P: Exst Pond

Inflow Area = 92.209 ac, 8.64% Impervious,  Inflow Depth = 1.21"    for  2-year event
Inflow = 24.41 cfs @ 14.09 hrs,  Volume= 9.303 af
Outflow = 23.50 cfs @ 14.38 hrs,  Volume= 9.301 af,  Atten= 4%,  Lag= 17.9 min
Primary = 23.50 cfs @ 14.38 hrs,  Volume= 9.301 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 153.67' @ 14.38 hrs   Surf.Area= 31,067 sf   Storage= 41,076 cf
Flood Elev= 156.00'   Surf.Area= 48,106 sf   Storage= 132,693 cf

Plug-Flow detention time= 41.9 min calculated for 9.301 af (100% of inflow)
Center-of-Mass det. time= 41.7 min ( 1,016.6 - 974.9 )

Volume Invert Avail.Storage Storage Description
#1 152.10' 132,693 cf existing pond (Irregular) Listed below (Recalc)

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

152.10 21,607 727.8 0 0 21,607
154.00 33,288 897.6 51,752 51,752 43,624
156.00 48,106 962.7 80,941 132,693 53,439

Device Routing     Invert Outlet Devices
#1 Primary 152.10' compound weir, Cv= 2.62 (C= 3.28)   

Head (feet)  0.00  1.00  1.00  1.00  2.00  2.00   
Width (feet)  3.00  3.00  0.00  6.00  6.00  0.00   

#2 Secondary 154.20' 96.0' long  x 14.0' breadth Bridge (overflow weir)   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.64  2.67  2.70  2.65  2.64  2.65  2.65  2.63   

Primary OutFlow  Max=23.50 cfs @ 14.38 hrs  HW=153.67'  TW=150.59'   (Dynamic Tailwater)
1=compound weir  (Weir Controls 23.50 cfs @ 3.67 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=152.10'  TW=150.72'   (Dynamic Tailwater)
2=Bridge (overflow weir)  ( Controls 0.00 cfs)
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Pond 1P: Exst Pond
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Inflow Area=92.209 ac
Peak Elev=153.67'
Storage=41,076 cf

24.41 cfs
23.50 cfs

23.50 cfs

0.00 cfs
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Summary for Pond 2P: stream to 60" twin culverts (DP-1)

Water will sit in stream channel until it reaches a minimum elevation of 150.72, since that is the lowest 
elevation of one of the 60" culverts.  Therefore, this elevation was used as the starting elevation for the 
modeling of the stream and 60" twin culverts.

Inflow Area = 92.209 ac, 8.64% Impervious,  Inflow Depth = 1.21"    for  2-year event
Inflow = 23.50 cfs @ 14.38 hrs,  Volume= 9.301 af
Outflow = 23.50 cfs @ 14.39 hrs,  Volume= 9.301 af,  Atten= 0%,  Lag= 0.5 min
Primary = 23.50 cfs @ 14.39 hrs,  Volume= 9.301 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Starting Elev= 150.72'   Surf.Area= 852 sf   Storage= 735 cf
Peak Elev= 151.81' @ 14.39 hrs   Surf.Area= 1,176 sf   Storage= 1,831 cf   (1,096 cf above start)

Plug-Flow detention time= 4.0 min calculated for 9.284 af (100% of inflow)
Center-of-Mass det. time= 1.3 min ( 1,018.0 - 1,016.7 )

Volume Invert Avail.Storage Storage Description
#1 149.70' 6,090 cf existing stream (Irregular) Listed below (Recalc)

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

149.70 596 131.8 0 0 596
152.00 1,239 152.2 2,066 2,066 1,161
154.00 2,902 266.7 4,025 6,090 5,001

Device Routing     Invert Outlet Devices
#1 Primary 150.72' 60.0" W x 38.0" H, R=42.0"  Elliptical Culvert   

L= 98.0'   RCP, groove end projecting,  Ke= 0.200   
Outlet Invert= 150.10'   S= 0.0063 '/'   Cc= 0.900   
n= 0.011  Concrete pipe, straight & clean   

#2 Primary 150.77' 60.0" W x 38.0" H, R=42.0"  Elliptical Culvert   
L= 98.0'   RCP, groove end projecting,  Ke= 0.200   
Outlet Invert= 150.40'   S= 0.0038 '/'   Cc= 0.900   
n= 0.011  Concrete pipe, straight & clean   

Primary OutFlow  Max=23.50 cfs @ 14.39 hrs  HW=151.81'   (Free Discharge)
1=Culvert  (Barrel Controls 13.24 cfs @ 5.31 fps)
2=Culvert  (Barrel Controls 10.26 cfs @ 4.40 fps)
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Pond 2P: stream to 60" twin culverts (DP-1)

Inflow
Primary

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

Fl
ow

  (
cf

s)

26

24

22

20

18

16

14

12

10

8

6

4

2

0

Inflow Area=92.209 ac
Peak Elev=151.81'
Storage=1,831 cf

23.50 cfs
23.50 cfs
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Summary for Pond A: Detention Basin

Grate: Campbell Foundry Model # 3433.
Existing rip-rap for weir is 10 foot wide and will remain.

Inflow Area = 7.740 ac, 32.69% Impervious,  Inflow Depth = 1.49"    for  2-year event
Inflow = 10.72 cfs @ 12.15 hrs,  Volume= 0.960 af
Outflow = 5.75 cfs @ 12.40 hrs,  Volume= 0.960 af,  Atten= 46%,  Lag= 15.0 min
Primary = 5.75 cfs @ 12.40 hrs,  Volume= 0.960 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Starting Elev= 155.75'   Surf.Area= 5,015 sf   Storage= 3,316 cf
Peak Elev= 156.89' @ 12.40 hrs   Surf.Area= 7,550 sf   Storage= 11,291 cf   (7,975 cf above start)
Flood Elev= 158.00'   Surf.Area= 10,003 sf   Storage= 19,772 cf   (16,457 cf above start)

Plug-Flow detention time= 83.1 min calculated for 0.884 af (92% of inflow)
Center-of-Mass det. time= 26.7 min ( 870.6 - 844.0 )

Volume Invert Avail.Storage Storage Description
#1 155.00' 19,772 cf detention basin (Irregular) Listed below

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

155.00 3,369 252.3 0 0 3,369
156.00 5,564 319.6 4,421 4,421 6,445
158.00 10,003 509.1 15,352 19,772 18,969

Device Routing     Invert Outlet Devices
#1 Primary 154.09' 24.0"  Round Culvert   

L= 41.0'   CPP, square edge headwall,  Ke= 0.500   
Outlet Invert= 153.40'   S= 0.0168 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior   

#2 Device 1 155.75' 22.0" W x 9.0" H Vert. Slot    C= 0.600   
#3 Device 1 157.00' 12.0" W x 9.0" H Vert. Slots X 2.00    C= 0.600   
#4 Device 1 158.50' 36.0" x 55.5" Horiz. Grate X 4.00 columns   

X 8 rows C= 0.600 in 1.3" x 6.5" Grate   
Limited to weir flow at low heads   

#5 Secondary 157.00' 10.0' long  x 29.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63   

Primary OutFlow  Max=5.75 cfs @ 12.40 hrs  HW=156.89'  TW=152.61'   (Dynamic Tailwater)
1=Culvert  (Passes 5.75 cfs of 20.32 cfs potential flow)

2=Slot  (Orifice Controls 5.75 cfs @ 4.18 fps)
3=Slots  ( Controls 0.00 cfs)
4=Grate  ( Controls 0.00 cfs)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=155.75'  TW=152.10'   (Dynamic Tailwater)
5=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond A: Detention Basin
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Inflow Area=7.740 ac
Peak Elev=156.89'
Storage=11,291 cf

10.72 cfs

5.75 cfs
5.75 cfs

0.00 cfs
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Time span=0.00-48.00 hrs, dt=0.01 hrs, 4801 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=82.599 ac   5.77% Impervious   Runoff Depth=2.28"Subcatchment DA-1A: Pre-Dev Offsite
   Flow Length=3,950'   Tc=147.5 min   CN=73   Runoff=46.85 cfs  15.697 af

Runoff Area=5.860 ac   42.66% Impervious   Runoff Depth=3.08"Subcatchment DA-1B: Pre-Dev
   Flow Length=805'   Tc=10.3 min   CN=82   Runoff=18.28 cfs  1.504 af

Runoff Area=1.880 ac   1.60% Impervious   Runoff Depth=1.37"Subcatchment DA-1C: Pre-Dev
   Flow Length=293'   Tc=25.0 min   CN=61   Runoff=1.68 cfs  0.214 af

Runoff Area=1.870 ac   35.83% Impervious   Runoff Depth=2.62"Subcatchment DA-1F: Pre-Dev
   Flow Length=133'   Tc=8.3 min   CN=77   Runoff=5.31 cfs  0.409 af

Avg. Depth=0.79'   Max Vel=7.78 fps   Inflow=42.80 cfs  17.462 afReach 1R: open portion of box culvert
n=0.017   L=3.5'   S=0.0143 '/'   Capacity=443.50 cfs   Outflow=42.80 cfs  17.462 af

Avg. Depth=0.69'   Max Vel=8.80 fps   Inflow=42.80 cfs  17.462 afReach 2R: bridge portion over box culvert
n=0.017   L=14.3'   S=0.0210 '/'   Capacity=421.44 cfs   Outflow=42.80 cfs  17.462 af

Peak Elev=154.28'  Storage=61,459 cf   Inflow=49.28 cfs  17.824 afPond 1P: Exst Pond
   Primary=42.80 cfs  17.462 af   Secondary=6.10 cfs  0.360 af   Outflow=48.91 cfs  17.822 af

Peak Elev=152.33'  Storage=2,507 cf   Inflow=48.91 cfs  17.822 afPond 2P: stream to 60" twin culverts 
   Outflow=48.91 cfs  17.822 af

Peak Elev=157.37'  Storage=14,950 cf   Inflow=19.07 cfs  1.718 afPond A: Detention Basin
   Primary=8.82 cfs  1.570 af   Secondary=6.11 cfs  0.148 af   Outflow=14.93 cfs  1.718 af

Total Runoff Area = 92.209 ac   Runoff Volume = 17.824 af   Average Runoff Depth = 2.32"
91.36% Pervious = 84.241 ac     8.64% Impervious = 7.969 ac
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Summary for Subcatchment DA-1A: Pre-Dev Offsite

Runoff = 46.85 cfs @ 13.93 hrs,  Volume= 15.697 af,  Depth= 2.28"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr 10-year  Rainfall=5.00"

Area (ac) CN Description
8.287 73 Woods, Fair, HSG C
5.037 76 Woods/grass comb., Fair, HSG C

21.037 60 Woods, Fair, HSG B
32.137 79 Woods, Fair, HSG D

0.187 98 Unconnected pavement, HSG C
6.037 80 1/2 acre lots, 25% imp, HSG C
0.337 98 Unconnected pavement, HSG B
6.037 70 1/2 acre lots, 25% imp, HSG B
0.467 98 Unconnected pavement, HSG D
3.036 85 1/2 acre lots, 25% imp, HSG D

82.599 73 Weighted Average
77.831 94.23% Pervious Area

4.768 5.77% Impervious Area
0.991 20.78% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
13.6 100 0.0200 0.12 Sheet Flow, 

Grass: Dense   n= 0.240   P2= 3.50"
6.2 320 0.0300 0.87 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
97.4 1,600 0.0030 0.27 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
30.3 1,930 0.0050 1.06 Shallow Concentrated Flow, 

Grassed Waterway   Kv= 15.0 fps
147.5 3,950 Total
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Subcatchment DA-1A: Pre-Dev Offsite

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

Fl
ow

  (
cf

s)

52
50
48
46
44
42
40
38
36
34
32
30
28
26
24
22
20
18
16
14
12
10

8
6
4
2
0

Type III 24-hr 10-year
Rainfall=5.00"

Runoff Area=82.599 ac
Runoff Volume=15.697 af

Runoff Depth=2.28"
Flow Length=3,950'

Tc=147.5 min
CN=73

46.85 cfs
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Summary for Subcatchment DA-1B: Pre-Dev

Runoff = 18.28 cfs @ 12.14 hrs,  Volume= 1.504 af,  Depth= 3.08"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr 10-year  Rainfall=5.00"

Area (ac) CN Description
2.000 61 >75% Grass cover, Good, HSG B
0.300 98 Roofs, HSG B
2.200 98 Paved parking, HSG B
1.360 85 Gravel roads, HSG B
5.860 82 Weighted Average
3.360 57.34% Pervious Area
2.500 42.66% Impervious Area

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

6.7 100 0.1200 0.25 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.50"

1.9 125 0.0240 1.08 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

0.2 33 0.0240 3.14 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

1.5 547 0.0100 5.94 10.50 Pipe Channel, 
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.013  Corrugated PE, smooth interior

10.3 805 Total
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Subcatchment DA-1B: Pre-Dev
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Type III 24-hr 10-year
Rainfall=5.00"

Runoff Area=5.860 ac
Runoff Volume=1.504 af

Runoff Depth=3.08"
Flow Length=805'

Tc=10.3 min
CN=82

18.28 cfs
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Summary for Subcatchment DA-1C: Pre-Dev

Runoff = 1.68 cfs @ 12.39 hrs,  Volume= 0.214 af,  Depth= 1.37"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr 10-year  Rainfall=5.00"

Area (ac) CN Description
0.400 60 Woods, Fair, HSG B
0.030 98 Unconnected pavement, HSG B
1.450 61 >75% Grass cover, Good, HSG B
1.880 61 Weighted Average
1.850 98.40% Pervious Area
0.030 1.60% Impervious Area
0.030 100.00% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
20.5 100 0.0200 0.08 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.50"
4.5 193 0.0104 0.71 Shallow Concentrated Flow, 

Short Grass Pasture   Kv= 7.0 fps
25.0 293 Total

Subcatchment DA-1C: Pre-Dev
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Type III 24-hr 10-year
Rainfall=5.00"

Runoff Area=1.880 ac
Runoff Volume=0.214 af

Runoff Depth=1.37"
Flow Length=293'

Tc=25.0 min
CN=61

1.68 cfs
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Summary for Subcatchment DA-1F: Pre-Dev

Runoff = 5.31 cfs @ 12.12 hrs,  Volume= 0.409 af,  Depth= 2.62"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr 10-year  Rainfall=5.00"

Area (ac) CN Description
0.750 61 >75% Grass cover, Good, HSG B
0.170 98 Paved parking, HSG C
0.450 74 >75% Grass cover, Good, HSG C
0.500 98 Water Surface, HSG C
1.870 77 Weighted Average
1.200 64.17% Pervious Area
0.670 35.83% Impervious Area

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

8.0 100 0.0300 0.21 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.50"

0.3 33 0.0910 2.11 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

8.3 133 Total

Subcatchment DA-1F: Pre-Dev

Runoff
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Type III 24-hr 10-year
Rainfall=5.00"

Runoff Area=1.870 ac
Runoff Volume=0.409 af

Runoff Depth=2.62"
Flow Length=133'

Tc=8.3 min
CN=77

5.31 cfs
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Summary for Reach 1R: open portion of box culvert

Inflow Area = 92.209 ac, 8.64% Impervious,  Inflow Depth = 2.27"    for  10-year event
Inflow = 42.80 cfs @ 14.06 hrs,  Volume= 17.462 af
Outflow = 42.80 cfs @ 14.06 hrs,  Volume= 17.462 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Max. Velocity= 7.78 fps,  Min. Travel Time= 0.0 min
Avg. Velocity = 2.55 fps,  Avg. Travel Time= 0.0 min

Peak Storage= 19 cf @ 14.06 hrs,  Average Depth at Peak Storage= 0.79'
Bank-Full Depth= 4.00',  Capacity at Bank-Full= 443.50 cfs

7.00'  x  4.00'  deep channel,  n= 0.017  Concrete, unfinished
Length= 3.5'   Slope= 0.0143 '/'
Inlet Invert= 150.05',  Outlet Invert= 150.00'

Reach 1R: open portion of box culvert
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Inflow Area=92.209 ac
Avg. Depth=0.79'
Max Vel=7.78 fps

n=0.017
L=3.5'

S=0.0143 '/'
Capacity=443.50 cfs

42.80 cfs
42.80 cfs
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Summary for Reach 2R: bridge portion over box culvert

box culvert - opening 7'Wx4'Hx12'L
adjusted height to account for wooden beams underneath the bridge.

Inflow Area = 92.209 ac, 8.64% Impervious,  Inflow Depth = 2.27"    for  10-year event
Inflow = 42.80 cfs @ 14.06 hrs,  Volume= 17.462 af
Outflow = 42.80 cfs @ 14.06 hrs,  Volume= 17.462 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Max. Velocity= 8.80 fps,  Min. Travel Time= 0.0 min
Avg. Velocity = 2.84 fps,  Avg. Travel Time= 0.1 min

Peak Storage= 70 cf @ 14.06 hrs,  Average Depth at Peak Storage= 0.69'
Bank-Full Depth= 3.33',  Capacity at Bank-Full= 421.44 cfs

7.00'  x  3.33'  deep channel,  n= 0.017  Concrete, unfinished
Length= 14.3'   Slope= 0.0210 '/'
Inlet Invert= 150.00',  Outlet Invert= 149.70'

Reach 2R: bridge portion over box culvert
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Inflow Area=92.209 ac
Avg. Depth=0.69'
Max Vel=8.80 fps

n=0.017
L=14.3'

S=0.0210 '/'
Capacity=421.44 cfs

42.80 cfs
42.80 cfs
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Summary for Pond 1P: Exst Pond

Inflow Area = 92.209 ac, 8.64% Impervious,  Inflow Depth = 2.32"    for  10-year event
Inflow = 49.28 cfs @ 13.93 hrs,  Volume= 17.824 af
Outflow = 48.91 cfs @ 14.06 hrs,  Volume= 17.822 af,  Atten= 1%,  Lag= 7.4 min
Primary = 42.80 cfs @ 14.06 hrs,  Volume= 17.462 af
Secondary = 6.10 cfs @ 14.06 hrs,  Volume= 0.360 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 154.28' @ 14.06 hrs   Surf.Area= 35,222 sf   Storage= 61,459 cf
Flood Elev= 156.00'   Surf.Area= 48,106 sf   Storage= 132,693 cf

Plug-Flow detention time= 32.7 min calculated for 17.819 af (100% of inflow)
Center-of-Mass det. time= 32.8 min ( 989.1 - 956.3 )

Volume Invert Avail.Storage Storage Description
#1 152.10' 132,693 cf existing pond (Irregular) Listed below (Recalc)

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

152.10 21,607 727.8 0 0 21,607
154.00 33,288 897.6 51,752 51,752 43,624
156.00 48,106 962.7 80,941 132,693 53,439

Device Routing     Invert Outlet Devices
#1 Primary 152.10' compound weir, Cv= 2.62 (C= 3.28)   

Head (feet)  0.00  1.00  1.00  1.00  2.00  2.00   
Width (feet)  3.00  3.00  0.00  6.00  6.00  0.00   

#2 Secondary 154.20' 96.0' long  x 14.0' breadth Bridge (overflow weir)   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.64  2.67  2.70  2.65  2.64  2.65  2.65  2.63   

Primary OutFlow  Max=42.80 cfs @ 14.06 hrs  HW=154.28'  TW=150.84'   (Dynamic Tailwater)
1=compound weir  (Orifice Controls 42.80 cfs @ 4.76 fps)

Secondary OutFlow  Max=6.10 cfs @ 14.06 hrs  HW=154.28'  TW=152.33'   (Dynamic Tailwater)
2=Bridge (overflow weir)  (Weir Controls 6.10 cfs @ 0.76 fps)
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Pond 1P: Exst Pond
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Inflow Area=92.209 ac
Peak Elev=154.28'
Storage=61,459 cf

49.28 cfs
48.91 cfs

42.80 cfs

6.10 cfs
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Summary for Pond 2P: stream to 60" twin culverts (DP-1)

Water will sit in stream channel until it reaches a minimum elevation of 150.72, since that is the lowest 
elevation of one of the 60" culverts.  Therefore, this elevation was used as the starting elevation for the 
modeling of the stream and 60" twin culverts.

Inflow Area = 92.209 ac, 8.64% Impervious,  Inflow Depth = 2.32"    for  10-year event
Inflow = 48.91 cfs @ 14.06 hrs,  Volume= 17.822 af
Outflow = 48.91 cfs @ 14.06 hrs,  Volume= 17.822 af,  Atten= 0%,  Lag= 0.5 min
Primary = 48.91 cfs @ 14.06 hrs,  Volume= 17.822 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Starting Elev= 150.72'   Surf.Area= 852 sf   Storage= 735 cf
Peak Elev= 152.33' @ 14.06 hrs   Surf.Area= 1,463 sf   Storage= 2,507 cf   (1,772 cf above start)

Plug-Flow detention time= 2.4 min calculated for 17.801 af (100% of inflow)
Center-of-Mass det. time= 1.0 min ( 990.1 - 989.2 )

Volume Invert Avail.Storage Storage Description
#1 149.70' 6,090 cf existing stream (Irregular) Listed below (Recalc)

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

149.70 596 131.8 0 0 596
152.00 1,239 152.2 2,066 2,066 1,161
154.00 2,902 266.7 4,025 6,090 5,001

Device Routing     Invert Outlet Devices
#1 Primary 150.72' 60.0" W x 38.0" H, R=42.0"  Elliptical Culvert   

L= 98.0'   RCP, groove end projecting,  Ke= 0.200   
Outlet Invert= 150.10'   S= 0.0063 '/'   Cc= 0.900   
n= 0.011  Concrete pipe, straight & clean   

#2 Primary 150.77' 60.0" W x 38.0" H, R=42.0"  Elliptical Culvert   
L= 98.0'   RCP, groove end projecting,  Ke= 0.200   
Outlet Invert= 150.40'   S= 0.0038 '/'   Cc= 0.900   
n= 0.011  Concrete pipe, straight & clean   

Primary OutFlow  Max=48.91 cfs @ 14.06 hrs  HW=152.33'   (Free Discharge)
1=Culvert  (Barrel Controls 26.86 cfs @ 6.21 fps)
2=Culvert  (Barrel Controls 22.05 cfs @ 5.32 fps)
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Pond 2P: stream to 60" twin culverts (DP-1)

Inflow
Primary

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

Fl
ow

  (
cf

s)

50

45

40

35

30

25

20

15

10

5

0

Inflow Area=92.209 ac
Peak Elev=152.33'
Storage=2,507 cf

48.91 cfs
48.91 cfs
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Summary for Pond A: Detention Basin

Grate: Campbell Foundry Model # 3433.
Existing rip-rap for weir is 10 foot wide and will remain.

Inflow Area = 7.740 ac, 32.69% Impervious,  Inflow Depth = 2.66"    for  10-year event
Inflow = 19.07 cfs @ 12.14 hrs,  Volume= 1.718 af
Outflow = 14.93 cfs @ 12.25 hrs,  Volume= 1.718 af,  Atten= 22%,  Lag= 6.0 min
Primary = 8.82 cfs @ 12.25 hrs,  Volume= 1.570 af
Secondary = 6.11 cfs @ 12.25 hrs,  Volume= 0.148 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Starting Elev= 155.75'   Surf.Area= 5,015 sf   Storage= 3,316 cf
Peak Elev= 157.37' @ 12.25 hrs   Surf.Area= 8,609 sf   Storage= 14,950 cf   (11,634 cf above start)
Flood Elev= 158.00'   Surf.Area= 10,003 sf   Storage= 19,772 cf   (16,457 cf above start)

Plug-Flow detention time= 58.8 min calculated for 1.642 af (96% of inflow)
Center-of-Mass det. time= 23.1 min ( 852.1 - 829.0 )

Volume Invert Avail.Storage Storage Description
#1 155.00' 19,772 cf detention basin (Irregular) Listed below

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

155.00 3,369 252.3 0 0 3,369
156.00 5,564 319.6 4,421 4,421 6,445
158.00 10,003 509.1 15,352 19,772 18,969

Device Routing     Invert Outlet Devices
#1 Primary 154.09' 24.0"  Round Culvert   

L= 41.0'   CPP, square edge headwall,  Ke= 0.500   
Outlet Invert= 153.40'   S= 0.0168 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior   

#2 Device 1 155.75' 22.0" W x 9.0" H Vert. Slot    C= 0.600   
#3 Device 1 157.00' 12.0" W x 9.0" H Vert. Slots X 2.00    C= 0.600   
#4 Device 1 158.50' 36.0" x 55.5" Horiz. Grate X 4.00 columns   

X 8 rows C= 0.600 in 1.3" x 6.5" Grate   
Limited to weir flow at low heads   

#5 Secondary 157.00' 10.0' long  x 29.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63   

Primary OutFlow  Max=8.82 cfs @ 12.25 hrs  HW=157.37'  TW=152.97'   (Dynamic Tailwater)
1=Culvert  (Passes 8.82 cfs of 22.85 cfs potential flow)

2=Slot  (Orifice Controls 7.36 cfs @ 5.36 fps)
3=Slots  (Orifice Controls 1.45 cfs @ 1.96 fps)
4=Grate  ( Controls 0.00 cfs)

Secondary OutFlow  Max=6.11 cfs @ 12.25 hrs  HW=157.37'  TW=152.97'   (Dynamic Tailwater)
5=Broad-Crested Rectangular Weir  (Weir Controls 6.11 cfs @ 1.64 fps)
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Pond A: Detention Basin
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Inflow Area=7.740 ac
Peak Elev=157.37'
Storage=14,950 cf

19.07 cfs

14.93 cfs

8.82 cfs

6.11 cfs
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Time span=0.00-48.00 hrs, dt=0.01 hrs, 4801 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=82.599 ac   5.77% Impervious   Runoff Depth=3.09"Subcatchment DA-1A: Pre-Dev Offsite
   Flow Length=3,950'   Tc=147.5 min   CN=73   Runoff=64.33 cfs  21.260 af

Runoff Area=5.860 ac   42.66% Impervious   Runoff Depth=3.99"Subcatchment DA-1B: Pre-Dev
   Flow Length=805'   Tc=10.3 min   CN=82   Runoff=23.55 cfs  1.947 af

Runoff Area=1.880 ac   1.60% Impervious   Runoff Depth=2.01"Subcatchment DA-1C: Pre-Dev
   Flow Length=293'   Tc=25.0 min   CN=61   Runoff=2.57 cfs  0.314 af

Runoff Area=1.870 ac   35.83% Impervious   Runoff Depth=3.48"Subcatchment DA-1F: Pre-Dev
   Flow Length=133'   Tc=8.3 min   CN=77   Runoff=7.04 cfs  0.542 af

Avg. Depth=0.82'   Max Vel=7.94 fps   Inflow=45.47 cfs  21.748 afReach 1R: open portion of box culvert
n=0.017   L=3.5'   S=0.0143 '/'   Capacity=443.50 cfs   Outflow=45.47 cfs  21.748 af

Avg. Depth=0.72'   Max Vel=8.99 fps   Inflow=45.47 cfs  21.748 afReach 2R: bridge portion over box culvert
n=0.017   L=14.3'   S=0.0210 '/'   Capacity=421.44 cfs   Outflow=45.47 cfs  21.748 af

Peak Elev=154.39'  Storage=65,397 cf   Inflow=67.39 cfs  24.063 afPond 1P: Exst Pond
   Primary=45.47 cfs  21.748 af   Secondary=21.66 cfs  2.313 af   Outflow=67.13 cfs  24.061 af

Peak Elev=152.64'  Storage=3,007 cf   Inflow=67.13 cfs  24.061 afPond 2P: stream to 60" twin culverts 
   Outflow=67.12 cfs  24.061 af

Peak Elev=157.56'  Storage=16,367 cf   Inflow=24.88 cfs  2.261 afPond A: Detention Basin
   Primary=10.56 cfs  1.952 af   Secondary=11.20 cfs  0.309 af   Outflow=21.77 cfs  2.261 af

Total Runoff Area = 92.209 ac   Runoff Volume = 24.063 af   Average Runoff Depth = 3.13"
91.36% Pervious = 84.241 ac     8.64% Impervious = 7.969 ac
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Summary for Subcatchment DA-1A: Pre-Dev Offsite

Runoff = 64.33 cfs @ 13.93 hrs,  Volume= 21.260 af,  Depth= 3.09"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr 25-year  Rainfall=6.00"

Area (ac) CN Description
8.287 73 Woods, Fair, HSG C
5.037 76 Woods/grass comb., Fair, HSG C

21.037 60 Woods, Fair, HSG B
32.137 79 Woods, Fair, HSG D

0.187 98 Unconnected pavement, HSG C
6.037 80 1/2 acre lots, 25% imp, HSG C
0.337 98 Unconnected pavement, HSG B
6.037 70 1/2 acre lots, 25% imp, HSG B
0.467 98 Unconnected pavement, HSG D
3.036 85 1/2 acre lots, 25% imp, HSG D

82.599 73 Weighted Average
77.831 94.23% Pervious Area

4.768 5.77% Impervious Area
0.991 20.78% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
13.6 100 0.0200 0.12 Sheet Flow, 

Grass: Dense   n= 0.240   P2= 3.50"
6.2 320 0.0300 0.87 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
97.4 1,600 0.0030 0.27 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
30.3 1,930 0.0050 1.06 Shallow Concentrated Flow, 

Grassed Waterway   Kv= 15.0 fps
147.5 3,950 Total
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Subcatchment DA-1A: Pre-Dev Offsite
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Type III 24-hr 25-year
Rainfall=6.00"

Runoff Area=82.599 ac
Runoff Volume=21.260 af

Runoff Depth=3.09"
Flow Length=3,950'

Tc=147.5 min
CN=73

64.33 cfs
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Summary for Subcatchment DA-1B: Pre-Dev

Runoff = 23.55 cfs @ 12.14 hrs,  Volume= 1.947 af,  Depth= 3.99"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr 25-year  Rainfall=6.00"

Area (ac) CN Description
2.000 61 >75% Grass cover, Good, HSG B
0.300 98 Roofs, HSG B
2.200 98 Paved parking, HSG B
1.360 85 Gravel roads, HSG B
5.860 82 Weighted Average
3.360 57.34% Pervious Area
2.500 42.66% Impervious Area

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

6.7 100 0.1200 0.25 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.50"

1.9 125 0.0240 1.08 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

0.2 33 0.0240 3.14 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

1.5 547 0.0100 5.94 10.50 Pipe Channel, 
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.013  Corrugated PE, smooth interior

10.3 805 Total
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Subcatchment DA-1B: Pre-Dev
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Type III 24-hr 25-year
Rainfall=6.00"

Runoff Area=5.860 ac
Runoff Volume=1.947 af

Runoff Depth=3.99"
Flow Length=805'

Tc=10.3 min
CN=82

23.55 cfs
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Summary for Subcatchment DA-1C: Pre-Dev

Runoff = 2.57 cfs @ 12.37 hrs,  Volume= 0.314 af,  Depth= 2.01"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr 25-year  Rainfall=6.00"

Area (ac) CN Description
0.400 60 Woods, Fair, HSG B
0.030 98 Unconnected pavement, HSG B
1.450 61 >75% Grass cover, Good, HSG B
1.880 61 Weighted Average
1.850 98.40% Pervious Area
0.030 1.60% Impervious Area
0.030 100.00% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
20.5 100 0.0200 0.08 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.50"
4.5 193 0.0104 0.71 Shallow Concentrated Flow, 

Short Grass Pasture   Kv= 7.0 fps
25.0 293 Total

Subcatchment DA-1C: Pre-Dev

Runoff
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Time  (hours)
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Type III 24-hr 25-year
Rainfall=6.00"

Runoff Area=1.880 ac
Runoff Volume=0.314 af

Runoff Depth=2.01"
Flow Length=293'

Tc=25.0 min
CN=61

2.57 cfs
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Summary for Subcatchment DA-1F: Pre-Dev

Runoff = 7.04 cfs @ 12.12 hrs,  Volume= 0.542 af,  Depth= 3.48"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr 25-year  Rainfall=6.00"

Area (ac) CN Description
0.750 61 >75% Grass cover, Good, HSG B
0.170 98 Paved parking, HSG C
0.450 74 >75% Grass cover, Good, HSG C
0.500 98 Water Surface, HSG C
1.870 77 Weighted Average
1.200 64.17% Pervious Area
0.670 35.83% Impervious Area

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

8.0 100 0.0300 0.21 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.50"

0.3 33 0.0910 2.11 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

8.3 133 Total

Subcatchment DA-1F: Pre-Dev
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Type III 24-hr 25-year
Rainfall=6.00"

Runoff Area=1.870 ac
Runoff Volume=0.542 af

Runoff Depth=3.48"
Flow Length=133'

Tc=8.3 min
CN=77

7.04 cfs
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Summary for Reach 1R: open portion of box culvert

Inflow Area = 92.209 ac, 8.64% Impervious,  Inflow Depth = 2.83"    for  25-year event
Inflow = 45.47 cfs @ 13.98 hrs,  Volume= 21.748 af
Outflow = 45.47 cfs @ 13.98 hrs,  Volume= 21.748 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Max. Velocity= 7.94 fps,  Min. Travel Time= 0.0 min
Avg. Velocity = 2.72 fps,  Avg. Travel Time= 0.0 min

Peak Storage= 20 cf @ 13.98 hrs,  Average Depth at Peak Storage= 0.82'
Bank-Full Depth= 4.00',  Capacity at Bank-Full= 443.50 cfs

7.00'  x  4.00'  deep channel,  n= 0.017  Concrete, unfinished
Length= 3.5'   Slope= 0.0143 '/'
Inlet Invert= 150.05',  Outlet Invert= 150.00'

Reach 1R: open portion of box culvert
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Inflow Area=92.209 ac
Avg. Depth=0.82'
Max Vel=7.94 fps

n=0.017
L=3.5'

S=0.0143 '/'
Capacity=443.50 cfs

45.47 cfs
45.47 cfs
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Summary for Reach 2R: bridge portion over box culvert

box culvert - opening 7'Wx4'Hx12'L
adjusted height to account for wooden beams underneath the bridge.

Inflow Area = 92.209 ac, 8.64% Impervious,  Inflow Depth = 2.83"    for  25-year event
Inflow = 45.47 cfs @ 13.98 hrs,  Volume= 21.748 af
Outflow = 45.47 cfs @ 13.98 hrs,  Volume= 21.748 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Max. Velocity= 8.99 fps,  Min. Travel Time= 0.0 min
Avg. Velocity = 3.03 fps,  Avg. Travel Time= 0.1 min

Peak Storage= 72 cf @ 13.98 hrs,  Average Depth at Peak Storage= 0.72'
Bank-Full Depth= 3.33',  Capacity at Bank-Full= 421.44 cfs

7.00'  x  3.33'  deep channel,  n= 0.017  Concrete, unfinished
Length= 14.3'   Slope= 0.0210 '/'
Inlet Invert= 150.00',  Outlet Invert= 149.70'

Reach 2R: bridge portion over box culvert

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=92.209 ac
Avg. Depth=0.72'
Max Vel=8.99 fps

n=0.017
L=14.3'

S=0.0210 '/'
Capacity=421.44 cfs

45.47 cfs
45.47 cfs
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Summary for Pond 1P: Exst Pond

Inflow Area = 92.209 ac, 8.64% Impervious,  Inflow Depth = 3.13"    for  25-year event
Inflow = 67.39 cfs @ 13.93 hrs,  Volume= 24.063 af
Outflow = 67.13 cfs @ 13.98 hrs,  Volume= 24.061 af,  Atten= 0%,  Lag= 2.9 min
Primary = 45.47 cfs @ 13.98 hrs,  Volume= 21.748 af
Secondary = 21.66 cfs @ 13.98 hrs,  Volume= 2.313 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 154.39' @ 13.98 hrs   Surf.Area= 35,992 sf   Storage= 65,397 cf
Flood Elev= 156.00'   Surf.Area= 48,106 sf   Storage= 132,693 cf

Plug-Flow detention time= 28.6 min calculated for 24.056 af (100% of inflow)
Center-of-Mass det. time= 28.6 min ( 976.5 - 947.9 )

Volume Invert Avail.Storage Storage Description
#1 152.10' 132,693 cf existing pond (Irregular) Listed below (Recalc)

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

152.10 21,607 727.8 0 0 21,607
154.00 33,288 897.6 51,752 51,752 43,624
156.00 48,106 962.7 80,941 132,693 53,439

Device Routing     Invert Outlet Devices
#1 Primary 152.10' compound weir, Cv= 2.62 (C= 3.28)   

Head (feet)  0.00  1.00  1.00  1.00  2.00  2.00   
Width (feet)  3.00  3.00  0.00  6.00  6.00  0.00   

#2 Secondary 154.20' 96.0' long  x 14.0' breadth Bridge (overflow weir)   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.64  2.67  2.70  2.65  2.64  2.65  2.65  2.63   

Primary OutFlow  Max=45.47 cfs @ 13.98 hrs  HW=154.39'  TW=150.87'   (Dynamic Tailwater)
1=compound weir  (Orifice Controls 45.47 cfs @ 5.05 fps)

Secondary OutFlow  Max=21.66 cfs @ 13.98 hrs  HW=154.39'  TW=152.64'   (Dynamic Tailwater)
2=Bridge (overflow weir)  (Weir Controls 21.66 cfs @ 1.16 fps)
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Pond 1P: Exst Pond
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Inflow Area=92.209 ac
Peak Elev=154.39'
Storage=65,397 cf

67.39 cfs
67.13 cfs

45.47 cfs

21.66 cfs
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Summary for Pond 2P: stream to 60" twin culverts (DP-1)

Water will sit in stream channel until it reaches a minimum elevation of 150.72, since that is the lowest 
elevation of one of the 60" culverts.  Therefore, this elevation was used as the starting elevation for the 
modeling of the stream and 60" twin culverts.

Inflow Area = 92.209 ac, 8.64% Impervious,  Inflow Depth = 3.13"    for  25-year event
Inflow = 67.13 cfs @ 13.98 hrs,  Volume= 24.061 af
Outflow = 67.12 cfs @ 13.99 hrs,  Volume= 24.061 af,  Atten= 0%,  Lag= 0.5 min
Primary = 67.12 cfs @ 13.99 hrs,  Volume= 24.061 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Starting Elev= 150.72'   Surf.Area= 852 sf   Storage= 735 cf
Peak Elev= 152.64' @ 13.99 hrs   Surf.Area= 1,698 sf   Storage= 3,007 cf   (2,272 cf above start)

Plug-Flow detention time= 1.9 min calculated for 24.039 af (100% of inflow)
Center-of-Mass det. time= 0.9 min ( 977.4 - 976.5 )

Volume Invert Avail.Storage Storage Description
#1 149.70' 6,090 cf existing stream (Irregular) Listed below (Recalc)

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

149.70 596 131.8 0 0 596
152.00 1,239 152.2 2,066 2,066 1,161
154.00 2,902 266.7 4,025 6,090 5,001

Device Routing     Invert Outlet Devices
#1 Primary 150.72' 60.0" W x 38.0" H, R=42.0"  Elliptical Culvert   

L= 98.0'   RCP, groove end projecting,  Ke= 0.200   
Outlet Invert= 150.10'   S= 0.0063 '/'   Cc= 0.900   
n= 0.011  Concrete pipe, straight & clean   

#2 Primary 150.77' 60.0" W x 38.0" H, R=42.0"  Elliptical Culvert   
L= 98.0'   RCP, groove end projecting,  Ke= 0.200   
Outlet Invert= 150.40'   S= 0.0038 '/'   Cc= 0.900   
n= 0.011  Concrete pipe, straight & clean   

Primary OutFlow  Max=67.12 cfs @ 13.99 hrs  HW=152.64'   (Free Discharge)
1=Culvert  (Barrel Controls 36.48 cfs @ 6.64 fps)
2=Culvert  (Barrel Controls 30.64 cfs @ 5.77 fps)
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Pond 2P: stream to 60" twin culverts (DP-1)
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Inflow Area=92.209 ac
Peak Elev=152.64'
Storage=3,007 cf

67.13 cfs
67.12 cfs



Type III 24-hr 25-year  Rainfall=6.00"BAC Pre-Dev 2011-0224
  Printed  2/24/2011Prepared by Povall Engineering, PLLC

Page 60HydroCAD® 9.00  s/n 06075  © 2009 HydroCAD Software Solutions LLC

Summary for Pond A: Detention Basin

Grate: Campbell Foundry Model # 3433.
Existing rip-rap for weir is 10 foot wide and will remain.

Inflow Area = 7.740 ac, 32.69% Impervious,  Inflow Depth = 3.51"    for  25-year event
Inflow = 24.88 cfs @ 12.14 hrs,  Volume= 2.261 af
Outflow = 21.77 cfs @ 12.21 hrs,  Volume= 2.261 af,  Atten= 13%,  Lag= 4.0 min
Primary = 10.56 cfs @ 12.21 hrs,  Volume= 1.952 af
Secondary = 11.20 cfs @ 12.21 hrs,  Volume= 0.309 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Starting Elev= 155.75'   Surf.Area= 5,015 sf   Storage= 3,316 cf
Peak Elev= 157.56' @ 12.21 hrs   Surf.Area= 9,018 sf   Storage= 16,367 cf   (13,051 cf above start)
Flood Elev= 158.00'   Surf.Area= 10,003 sf   Storage= 19,772 cf   (16,457 cf above start)

Plug-Flow detention time= 50.1 min calculated for 2.185 af (97% of inflow)
Center-of-Mass det. time= 21.3 min ( 843.2 - 821.9 )

Volume Invert Avail.Storage Storage Description
#1 155.00' 19,772 cf detention basin (Irregular) Listed below

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

155.00 3,369 252.3 0 0 3,369
156.00 5,564 319.6 4,421 4,421 6,445
158.00 10,003 509.1 15,352 19,772 18,969

Device Routing     Invert Outlet Devices
#1 Primary 154.09' 24.0"  Round Culvert   

L= 41.0'   CPP, square edge headwall,  Ke= 0.500   
Outlet Invert= 153.40'   S= 0.0168 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior   

#2 Device 1 155.75' 22.0" W x 9.0" H Vert. Slot    C= 0.600   
#3 Device 1 157.00' 12.0" W x 9.0" H Vert. Slots X 2.00    C= 0.600   
#4 Device 1 158.50' 36.0" x 55.5" Horiz. Grate X 4.00 columns   

X 8 rows C= 0.600 in 1.3" x 6.5" Grate   
Limited to weir flow at low heads   

#5 Secondary 157.00' 10.0' long  x 29.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63   

Primary OutFlow  Max=10.56 cfs @ 12.21 hrs  HW=157.56'  TW=153.29'   (Dynamic Tailwater)
1=Culvert  (Passes 10.56 cfs of 23.75 cfs potential flow)

2=Slot  (Orifice Controls 7.90 cfs @ 5.74 fps)
3=Slots  (Orifice Controls 2.66 cfs @ 2.39 fps)
4=Grate  ( Controls 0.00 cfs)

Secondary OutFlow  Max=11.20 cfs @ 12.21 hrs  HW=157.56'  TW=153.29'   (Dynamic Tailwater)
5=Broad-Crested Rectangular Weir  (Weir Controls 11.20 cfs @ 2.01 fps)



Type III 24-hr 25-year  Rainfall=6.00"BAC Pre-Dev 2011-0224
  Printed  2/24/2011Prepared by Povall Engineering, PLLC

Page 61HydroCAD® 9.00  s/n 06075  © 2009 HydroCAD Software Solutions LLC

Pond A: Detention Basin
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Inflow Area=7.740 ac
Peak Elev=157.56'
Storage=16,367 cf

24.88 cfs

21.77 cfs

10.56 cfs11.20 cfs
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Time span=0.00-48.00 hrs, dt=0.01 hrs, 4801 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=82.599 ac   5.77% Impervious   Runoff Depth=4.81"Subcatchment DA-1A: Pre-Dev Offsite
   Flow Length=3,950'   Tc=147.5 min   CN=73   Runoff=101.16 cfs  33.108 af

Runoff Area=5.860 ac   42.66% Impervious   Runoff Depth=5.86"Subcatchment DA-1B: Pre-Dev
   Flow Length=805'   Tc=10.3 min   CN=82   Runoff=34.15 cfs  2.862 af

Runoff Area=1.880 ac   1.60% Impervious   Runoff Depth=3.44"Subcatchment DA-1C: Pre-Dev
   Flow Length=293'   Tc=25.0 min   CN=61   Runoff=4.59 cfs  0.540 af

Runoff Area=1.870 ac   35.83% Impervious   Runoff Depth=5.27"Subcatchment DA-1F: Pre-Dev
   Flow Length=133'   Tc=8.3 min   CN=77   Runoff=10.60 cfs  0.822 af

Avg. Depth=0.86'   Max Vel=8.17 fps   Inflow=49.19 cfs  28.768 afReach 1R: open portion of box culvert
n=0.017   L=3.5'   S=0.0143 '/'   Capacity=443.50 cfs   Outflow=49.19 cfs  28.768 af

Avg. Depth=0.76'   Max Vel=9.25 fps   Inflow=49.19 cfs  28.768 afReach 2R: bridge portion over box culvert
n=0.017   L=14.3'   S=0.0210 '/'   Capacity=421.44 cfs   Outflow=49.19 cfs  28.768 af

Peak Elev=154.56'  Storage=71,611 cf   Inflow=105.59 cfs  37.331 afPond 1P: Exst Pond
   Primary=49.19 cfs  28.768 af   Secondary=56.14 cfs  8.561 af   Outflow=105.33 cfs  37.329 af

Peak Elev=153.24'  Storage=4,167 cf   Inflow=105.33 cfs  37.329 afPond 2P: stream to 60" twin culverts 
   Outflow=105.32 cfs  37.329 af

Peak Elev=157.85'  Storage=18,596 cf   Inflow=36.75 cfs  3.401 afPond A: Detention Basin
   Primary=13.48 cfs  2.712 af   Secondary=20.55 cfs  0.689 af   Outflow=34.03 cfs  3.401 af

Total Runoff Area = 92.209 ac   Runoff Volume = 37.331 af   Average Runoff Depth = 4.86"
91.36% Pervious = 84.241 ac     8.64% Impervious = 7.969 ac
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Summary for Subcatchment DA-1A: Pre-Dev Offsite

Runoff = 101.16 cfs @ 13.93 hrs,  Volume= 33.108 af,  Depth= 4.81"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr 100-year  Rainfall=8.00"

Area (ac) CN Description
8.287 73 Woods, Fair, HSG C
5.037 76 Woods/grass comb., Fair, HSG C

21.037 60 Woods, Fair, HSG B
32.137 79 Woods, Fair, HSG D

0.187 98 Unconnected pavement, HSG C
6.037 80 1/2 acre lots, 25% imp, HSG C
0.337 98 Unconnected pavement, HSG B
6.037 70 1/2 acre lots, 25% imp, HSG B
0.467 98 Unconnected pavement, HSG D
3.036 85 1/2 acre lots, 25% imp, HSG D

82.599 73 Weighted Average
77.831 94.23% Pervious Area

4.768 5.77% Impervious Area
0.991 20.78% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
13.6 100 0.0200 0.12 Sheet Flow, 

Grass: Dense   n= 0.240   P2= 3.50"
6.2 320 0.0300 0.87 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
97.4 1,600 0.0030 0.27 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
30.3 1,930 0.0050 1.06 Shallow Concentrated Flow, 

Grassed Waterway   Kv= 15.0 fps
147.5 3,950 Total
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Subcatchment DA-1A: Pre-Dev Offsite
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Type III 24-hr 100-year
Rainfall=8.00"

Runoff Area=82.599 ac
Runoff Volume=33.108 af

Runoff Depth=4.81"
Flow Length=3,950'

Tc=147.5 min
CN=73

101.16 cfs
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Summary for Subcatchment DA-1B: Pre-Dev

Runoff = 34.15 cfs @ 12.14 hrs,  Volume= 2.862 af,  Depth= 5.86"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr 100-year  Rainfall=8.00"

Area (ac) CN Description
2.000 61 >75% Grass cover, Good, HSG B
0.300 98 Roofs, HSG B
2.200 98 Paved parking, HSG B
1.360 85 Gravel roads, HSG B
5.860 82 Weighted Average
3.360 57.34% Pervious Area
2.500 42.66% Impervious Area

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

6.7 100 0.1200 0.25 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.50"

1.9 125 0.0240 1.08 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

0.2 33 0.0240 3.14 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

1.5 547 0.0100 5.94 10.50 Pipe Channel, 
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.013  Corrugated PE, smooth interior

10.3 805 Total
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Subcatchment DA-1B: Pre-Dev
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Type III 24-hr 100-year
Rainfall=8.00"

Runoff Area=5.860 ac
Runoff Volume=2.862 af

Runoff Depth=5.86"
Flow Length=805'

Tc=10.3 min
CN=82

34.15 cfs
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Summary for Subcatchment DA-1C: Pre-Dev

Runoff = 4.59 cfs @ 12.36 hrs,  Volume= 0.540 af,  Depth= 3.44"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr 100-year  Rainfall=8.00"

Area (ac) CN Description
0.400 60 Woods, Fair, HSG B
0.030 98 Unconnected pavement, HSG B
1.450 61 >75% Grass cover, Good, HSG B
1.880 61 Weighted Average
1.850 98.40% Pervious Area
0.030 1.60% Impervious Area
0.030 100.00% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
20.5 100 0.0200 0.08 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.50"
4.5 193 0.0104 0.71 Shallow Concentrated Flow, 

Short Grass Pasture   Kv= 7.0 fps
25.0 293 Total

Subcatchment DA-1C: Pre-Dev

Runoff
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Time  (hours)
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Type III 24-hr 100-year
Rainfall=8.00"

Runoff Area=1.880 ac
Runoff Volume=0.540 af

Runoff Depth=3.44"
Flow Length=293'

Tc=25.0 min
CN=61

4.59 cfs
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Summary for Subcatchment DA-1F: Pre-Dev

Runoff = 10.60 cfs @ 12.12 hrs,  Volume= 0.822 af,  Depth= 5.27"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr 100-year  Rainfall=8.00"

Area (ac) CN Description
0.750 61 >75% Grass cover, Good, HSG B
0.170 98 Paved parking, HSG C
0.450 74 >75% Grass cover, Good, HSG C
0.500 98 Water Surface, HSG C
1.870 77 Weighted Average
1.200 64.17% Pervious Area
0.670 35.83% Impervious Area

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

8.0 100 0.0300 0.21 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.50"

0.3 33 0.0910 2.11 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

8.3 133 Total

Subcatchment DA-1F: Pre-Dev

Runoff
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Type III 24-hr 100-year
Rainfall=8.00"

Runoff Area=1.870 ac
Runoff Volume=0.822 af

Runoff Depth=5.27"
Flow Length=133'

Tc=8.3 min
CN=77

10.60 cfs
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Summary for Reach 1R: open portion of box culvert

Inflow Area = 92.209 ac, 8.64% Impervious,  Inflow Depth = 3.74"    for  100-year event
Inflow = 49.19 cfs @ 13.95 hrs,  Volume= 28.768 af
Outflow = 49.19 cfs @ 13.95 hrs,  Volume= 28.768 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Max. Velocity= 8.17 fps,  Min. Travel Time= 0.0 min
Avg. Velocity = 2.97 fps,  Avg. Travel Time= 0.0 min

Peak Storage= 21 cf @ 13.95 hrs,  Average Depth at Peak Storage= 0.86'
Bank-Full Depth= 4.00',  Capacity at Bank-Full= 443.50 cfs

7.00'  x  4.00'  deep channel,  n= 0.017  Concrete, unfinished
Length= 3.5'   Slope= 0.0143 '/'
Inlet Invert= 150.05',  Outlet Invert= 150.00'

Reach 1R: open portion of box culvert

Inflow
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Hydrograph

Time  (hours)
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Inflow Area=92.209 ac
Avg. Depth=0.86'
Max Vel=8.17 fps

n=0.017
L=3.5'

S=0.0143 '/'
Capacity=443.50 cfs

49.19 cfs
49.19 cfs
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Summary for Reach 2R: bridge portion over box culvert

box culvert - opening 7'Wx4'Hx12'L
adjusted height to account for wooden beams underneath the bridge.

Inflow Area = 92.209 ac, 8.64% Impervious,  Inflow Depth = 3.74"    for  100-year event
Inflow = 49.19 cfs @ 13.95 hrs,  Volume= 28.768 af
Outflow = 49.19 cfs @ 13.95 hrs,  Volume= 28.768 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Max. Velocity= 9.25 fps,  Min. Travel Time= 0.0 min
Avg. Velocity = 3.31 fps,  Avg. Travel Time= 0.1 min

Peak Storage= 76 cf @ 13.95 hrs,  Average Depth at Peak Storage= 0.76'
Bank-Full Depth= 3.33',  Capacity at Bank-Full= 421.44 cfs

7.00'  x  3.33'  deep channel,  n= 0.017  Concrete, unfinished
Length= 14.3'   Slope= 0.0210 '/'
Inlet Invert= 150.00',  Outlet Invert= 149.70'

Reach 2R: bridge portion over box culvert

Inflow
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Hydrograph
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Inflow Area=92.209 ac
Avg. Depth=0.76'
Max Vel=9.25 fps

n=0.017
L=14.3'

S=0.0210 '/'
Capacity=421.44 cfs

49.19 cfs
49.19 cfs
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Summary for Pond 1P: Exst Pond

Inflow Area = 92.209 ac, 8.64% Impervious,  Inflow Depth = 4.86"    for  100-year event
Inflow = 105.59 cfs @ 13.93 hrs,  Volume= 37.331 af
Outflow = 105.33 cfs @ 13.95 hrs,  Volume= 37.329 af,  Atten= 0%,  Lag= 1.5 min
Primary = 49.19 cfs @ 13.95 hrs,  Volume= 28.768 af
Secondary = 56.14 cfs @ 13.95 hrs,  Volume= 8.561 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 154.56' @ 13.95 hrs   Surf.Area= 37,190 sf   Storage= 71,611 cf
Flood Elev= 156.00'   Surf.Area= 48,106 sf   Storage= 132,693 cf

Plug-Flow detention time= 23.0 min calculated for 37.322 af (100% of inflow)
Center-of-Mass det. time= 23.1 min ( 958.7 - 935.6 )

Volume Invert Avail.Storage Storage Description
#1 152.10' 132,693 cf existing pond (Irregular) Listed below (Recalc)

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

152.10 21,607 727.8 0 0 21,607
154.00 33,288 897.6 51,752 51,752 43,624
156.00 48,106 962.7 80,941 132,693 53,439

Device Routing     Invert Outlet Devices
#1 Primary 152.10' compound weir, Cv= 2.62 (C= 3.28)   

Head (feet)  0.00  1.00  1.00  1.00  2.00  2.00   
Width (feet)  3.00  3.00  0.00  6.00  6.00  0.00   

#2 Secondary 154.20' 96.0' long  x 14.0' breadth Bridge (overflow weir)   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.64  2.67  2.70  2.65  2.64  2.65  2.65  2.63   

Primary OutFlow  Max=49.19 cfs @ 13.95 hrs  HW=154.56'  TW=150.91'   (Dynamic Tailwater)
1=compound weir  (Orifice Controls 49.19 cfs @ 5.47 fps)

Secondary OutFlow  Max=56.14 cfs @ 13.95 hrs  HW=154.56'  TW=153.24'   (Dynamic Tailwater)
2=Bridge (overflow weir)  (Weir Controls 56.14 cfs @ 1.61 fps)
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Pond 1P: Exst Pond
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Inflow Area=92.209 ac
Peak Elev=154.56'
Storage=71,611 cf

105.59 cfs
105.33 cfs

49.19 cfs56.14 cfs
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Summary for Pond 2P: stream to 60" twin culverts (DP-1)

Water will sit in stream channel until it reaches a minimum elevation of 150.72, since that is the lowest 
elevation of one of the 60" culverts.  Therefore, this elevation was used as the starting elevation for the 
modeling of the stream and 60" twin culverts.

Inflow Area = 92.209 ac, 8.64% Impervious,  Inflow Depth = 4.86"    for  100-year event
Inflow = 105.33 cfs @ 13.95 hrs,  Volume= 37.329 af
Outflow = 105.32 cfs @ 13.96 hrs,  Volume= 37.329 af,  Atten= 0%,  Lag= 0.6 min
Primary = 105.32 cfs @ 13.96 hrs,  Volume= 37.329 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Starting Elev= 150.72'   Surf.Area= 852 sf   Storage= 735 cf
Peak Elev= 153.24' @ 13.96 hrs   Surf.Area= 2,190 sf   Storage= 4,167 cf   (3,432 cf above start)

Plug-Flow detention time= 1.5 min calculated for 37.304 af (100% of inflow)
Center-of-Mass det. time= 0.7 min ( 959.4 - 958.7 )

Volume Invert Avail.Storage Storage Description
#1 149.70' 6,090 cf existing stream (Irregular) Listed below (Recalc)

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

149.70 596 131.8 0 0 596
152.00 1,239 152.2 2,066 2,066 1,161
154.00 2,902 266.7 4,025 6,090 5,001

Device Routing     Invert Outlet Devices
#1 Primary 150.72' 60.0" W x 38.0" H, R=42.0"  Elliptical Culvert   

L= 98.0'   RCP, groove end projecting,  Ke= 0.200   
Outlet Invert= 150.10'   S= 0.0063 '/'   Cc= 0.900   
n= 0.011  Concrete pipe, straight & clean   

#2 Primary 150.77' 60.0" W x 38.0" H, R=42.0"  Elliptical Culvert   
L= 98.0'   RCP, groove end projecting,  Ke= 0.200   
Outlet Invert= 150.40'   S= 0.0038 '/'   Cc= 0.900   
n= 0.011  Concrete pipe, straight & clean   

Primary OutFlow  Max=105.31 cfs @ 13.96 hrs  HW=153.24'   (Free Discharge)
1=Culvert  (Barrel Controls 56.44 cfs @ 7.30 fps)
2=Culvert  (Barrel Controls 48.88 cfs @ 6.48 fps)
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Pond 2P: stream to 60" twin culverts (DP-1)
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Inflow Area=92.209 ac
Peak Elev=153.24'

Storage=4,167 cf

105.33 cfs
105.32 cfs



Type III 24-hr 100-year  Rainfall=8.00"BAC Pre-Dev 2011-0224
  Printed  2/24/2011Prepared by Povall Engineering, PLLC

Page 75HydroCAD® 9.00  s/n 06075  © 2009 HydroCAD Software Solutions LLC

Summary for Pond A: Detention Basin

Grate: Campbell Foundry Model # 3433.
Existing rip-rap for weir is 10 foot wide and will remain.

Inflow Area = 7.740 ac, 32.69% Impervious,  Inflow Depth = 5.27"    for  100-year event
Inflow = 36.75 cfs @ 12.14 hrs,  Volume= 3.401 af
Outflow = 34.03 cfs @ 12.19 hrs,  Volume= 3.401 af,  Atten= 7%,  Lag= 2.9 min
Primary = 13.48 cfs @ 12.19 hrs,  Volume= 2.712 af
Secondary = 20.55 cfs @ 12.19 hrs,  Volume= 0.689 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Starting Elev= 155.75'   Surf.Area= 5,015 sf   Storage= 3,316 cf
Peak Elev= 157.85' @ 12.19 hrs   Surf.Area= 9,663 sf   Storage= 18,596 cf   (15,281 cf above start)
Flood Elev= 158.00'   Surf.Area= 10,003 sf   Storage= 19,772 cf   (16,457 cf above start)

Plug-Flow detention time= 39.8 min calculated for 3.324 af (98% of inflow)
Center-of-Mass det. time= 18.9 min ( 830.4 - 811.5 )

Volume Invert Avail.Storage Storage Description
#1 155.00' 19,772 cf detention basin (Irregular) Listed below

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

155.00 3,369 252.3 0 0 3,369
156.00 5,564 319.6 4,421 4,421 6,445
158.00 10,003 509.1 15,352 19,772 18,969

Device Routing     Invert Outlet Devices
#1 Primary 154.09' 24.0"  Round Culvert   

L= 41.0'   CPP, square edge headwall,  Ke= 0.500   
Outlet Invert= 153.40'   S= 0.0168 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior   

#2 Device 1 155.75' 22.0" W x 9.0" H Vert. Slot    C= 0.600   
#3 Device 1 157.00' 12.0" W x 9.0" H Vert. Slots X 2.00    C= 0.600   
#4 Device 1 158.50' 36.0" x 55.5" Horiz. Grate X 4.00 columns   

X 8 rows C= 0.600 in 1.3" x 6.5" Grate   
Limited to weir flow at low heads   

#5 Secondary 157.00' 10.0' long  x 29.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63   

Primary OutFlow  Max=13.48 cfs @ 12.19 hrs  HW=157.85'  TW=153.89'   (Dynamic Tailwater)
1=Culvert  (Passes 13.48 cfs of 25.11 cfs potential flow)

2=Slot  (Orifice Controls 8.67 cfs @ 6.30 fps)
3=Slots  (Orifice Controls 4.81 cfs @ 3.20 fps)
4=Grate  ( Controls 0.00 cfs)

Secondary OutFlow  Max=20.54 cfs @ 12.19 hrs  HW=157.85'  TW=153.89'   (Dynamic Tailwater)
5=Broad-Crested Rectangular Weir  (Weir Controls 20.54 cfs @ 2.43 fps)
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Pond A: Detention Basin
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Inflow Area=7.740 ac
Peak Elev=157.85'
Storage=18,596 cf

36.75 cfs

34.03 cfs

13.48 cfs

20.55 cfs
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Time span=0.00-48.00 hrs, dt=0.01 hrs, 4801 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=82.599 ac   5.77% Impervious   Runoff Depth=0.74"Subcatchment DA-1A: Post-Dev Offsite
   Flow Length=3,950'   Tc=147.5 min   CN=73   Runoff=13.59 cfs  5.073 af

Runoff Area=4.500 ac   55.56% Impervious   Runoff Depth=1.22"Subcatchment DA-1B: Post-Dev
   Flow Length=759'   Tc=10.2 min   CN=82   Runoff=5.53 cfs  0.459 af

Runoff Area=1.880 ac   1.60% Impervious   Runoff Depth=0.29"Subcatchment DA-1C: Post-Dev
   Flow Length=293'   Tc=25.0 min   CN=61   Runoff=0.22 cfs  0.046 af

Runoff Area=0.440 ac   100.00% Impervious   Runoff Depth=2.57"Subcatchment DA-1D: Post-Dev
   Tc=6.0 min   CN=98   Runoff=1.19 cfs  0.094 af

Runoff Area=0.920 ac   86.96% Impervious   Runoff Depth=2.06"Subcatchment DA-1E: Post-Dev
   Flow Length=534'   Tc=6.0 min   CN=93   Runoff=2.17 cfs  0.158 af

Runoff Area=1.870 ac   35.83% Impervious   Runoff Depth=0.93"Subcatchment DA-1F: Post-Dev
   Flow Length=133'   Tc=8.3 min   CN=77   Runoff=1.80 cfs  0.146 af

Avg. Depth=0.37'   Max Vel=5.05 fps   Inflow=13.14 cfs  5.941 afReach 1R: open portion of box culvert
n=0.017   L=3.5'   S=0.0143 '/'   Capacity=443.50 cfs   Outflow=13.14 cfs  5.941 af

Avg. Depth=0.33'   Max Vel=5.69 fps   Inflow=13.14 cfs  5.941 afReach 2R: bridge portion over box culvert
n=0.017   L=14.3'   S=0.0210 '/'   Capacity=421.44 cfs   Outflow=13.14 cfs  5.941 af

Peak Elev=153.27'  Storage=29,247 cf   Inflow=14.19 cfs  5.951 afPond 1P: Exst Pond
   Primary=13.14 cfs  5.941 af   Secondary=0.00 cfs  0.000 af   Outflow=13.14 cfs  5.941 af

Peak Elev=151.53'  Storage=1,517 cf   Inflow=13.14 cfs  5.941 afPond 2P: stream to 60" twin culverts (DP-1)
   Outflow=13.14 cfs  5.940 af

Peak Elev=157.11'  Storage=42,247 cf   Inflow=8.45 cfs  0.757 afPond A: Pocket Pond (P-5)
   Primary=0.46 cfs  0.732 af   Secondary=0.00 cfs  0.000 af   Outflow=0.46 cfs  0.732 af

Peak Elev=158.20'  Storage=2,066 cf   Inflow=3.36 cfs  0.252 afPond FB-1: Forebay
   Outflow=3.32 cfs  0.252 af

Peak Elev=158.34'  Storage=1,811 cf   Inflow=5.55 cfs  0.505 afPond FB-2: Forebay
   Outflow=5.53 cfs  0.505 af

Total Runoff Area = 92.209 ac   Runoff Volume = 5.976 af   Average Runoff Depth = 0.78"
90.01% Pervious = 83.001 ac     9.99% Impervious = 9.208 ac
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Summary for Subcatchment DA-1A: Post-Dev Offsite

Runoff = 13.59 cfs @ 14.25 hrs,  Volume= 5.073 af,  Depth= 0.74"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr 1-year  Rainfall=2.80"

Area (ac) CN Description
8.287 73 Woods, Fair, HSG C
5.037 76 Woods/grass comb., Fair, HSG C

21.037 60 Woods, Fair, HSG B
32.137 79 Woods, Fair, HSG D

0.187 98 Unconnected pavement, HSG C
6.037 80 1/2 acre lots, 25% imp, HSG C
0.337 98 Unconnected pavement, HSG B
6.037 70 1/2 acre lots, 25% imp, HSG B
0.467 98 Unconnected pavement, HSG D
3.036 85 1/2 acre lots, 25% imp, HSG D

82.599 73 Weighted Average
77.831 94.23% Pervious Area

4.768 5.77% Impervious Area
0.991 20.78% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
13.6 100 0.0200 0.12 Sheet Flow, 

Grass: Dense   n= 0.240   P2= 3.50"
6.2 320 0.0300 0.87 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
97.4 1,600 0.0030 0.27 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
30.3 1,930 0.0050 1.06 Shallow Concentrated Flow, 

Grassed Waterway   Kv= 15.0 fps
147.5 3,950 Total
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Subcatchment DA-1A: Post-Dev Offsite

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr 1-year
Rainfall=2.80"

Runoff Area=82.599 ac
Runoff Volume=5.073 af

Runoff Depth=0.74"
Flow Length=3,950'

Tc=147.5 min
CN=73

13.59 cfs
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Summary for Subcatchment DA-1B: Post-Dev

Runoff = 5.53 cfs @ 12.15 hrs,  Volume= 0.459 af,  Depth= 1.22"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr 1-year  Rainfall=2.80"

Area (ac) CN Description
2.000 61 >75% Grass cover, Good, HSG B
0.300 98 Roofs, HSG B
2.200 98 Paved parking, HSG B
4.500 82 Weighted Average
2.000 44.44% Pervious Area
2.500 55.56% Impervious Area

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

6.7 100 0.1200 0.25 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.50"

1.9 125 0.0240 1.08 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

0.2 33 0.0240 3.14 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

1.4 501 0.0100 5.94 10.50 Pipe Channel, 
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.013  Corrugated PE, smooth interior

10.2 759 Total
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Subcatchment DA-1B: Post-Dev

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

Fl
ow

  (
cf

s)

6

5

4

3

2

1

0

Type III 24-hr 1-year
Rainfall=2.80"

Runoff Area=4.500 ac
Runoff Volume=0.459 af

Runoff Depth=1.22"
Flow Length=759'

Tc=10.2 min
CN=82

5.53 cfs
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Summary for Subcatchment DA-1C: Post-Dev

Runoff = 0.22 cfs @ 12.55 hrs,  Volume= 0.046 af,  Depth= 0.29"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr 1-year  Rainfall=2.80"

Area (ac) CN Description
0.400 60 Woods, Fair, HSG B
0.030 98 Unconnected pavement, HSG B
1.450 61 >75% Grass cover, Good, HSG B
1.880 61 Weighted Average
1.850 98.40% Pervious Area
0.030 1.60% Impervious Area
0.030 100.00% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
20.5 100 0.0200 0.08 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.50"
4.5 193 0.0104 0.71 Shallow Concentrated Flow, 

Short Grass Pasture   Kv= 7.0 fps
25.0 293 Total

Subcatchment DA-1C: Post-Dev
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Type III 24-hr 1-year
Rainfall=2.80"

Runoff Area=1.880 ac
Runoff Volume=0.046 af

Runoff Depth=0.29"
Flow Length=293'

Tc=25.0 min
CN=61

0.22 cfs
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Summary for Subcatchment DA-1D: Post-Dev

Runoff = 1.19 cfs @ 12.08 hrs,  Volume= 0.094 af,  Depth= 2.57"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr 1-year  Rainfall=2.80"

Area (ac) CN Description
0.440 98 Roofs, HSG B
0.440 100.00% Impervious Area

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

6.0 Direct Entry, 

Subcatchment DA-1D: Post-Dev
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Time  (hours)
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Type III 24-hr 1-year
Rainfall=2.80"

Runoff Area=0.440 ac
Runoff Volume=0.094 af

Runoff Depth=2.57"
Tc=6.0 min

CN=98

1.19 cfs
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Summary for Subcatchment DA-1E: Post-Dev

Runoff = 2.17 cfs @ 12.09 hrs,  Volume= 0.158 af,  Depth= 2.06"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr 1-year  Rainfall=2.80"

Area (ac) CN Description
0.120 61 >75% Grass cover, Good, HSG B
0.800 98 Paved parking, HSG B
0.920 93 Weighted Average
0.120 13.04% Pervious Area
0.800 86.96% Impervious Area

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

1.4 100 0.0125 1.19 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.50"

0.4 59 0.0125 2.27 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

1.1 375 0.0100 5.94 10.50 Pipe Channel, 
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'  n= 0.013

2.9 534 Total,  Increased to minimum Tc = 6.0 min

Subcatchment DA-1E: Post-Dev

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr 1-year
Rainfall=2.80"

Runoff Area=0.920 ac
Runoff Volume=0.158 af

Runoff Depth=2.06"
Flow Length=534'

Tc=6.0 min
CN=93

2.17 cfs
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Summary for Subcatchment DA-1F: Post-Dev

Runoff = 1.80 cfs @ 12.13 hrs,  Volume= 0.146 af,  Depth= 0.93"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr 1-year  Rainfall=2.80"

Area (ac) CN Description
0.750 61 >75% Grass cover, Good, HSG B
0.170 98 Paved parking, HSG C
0.450 74 >75% Grass cover, Good, HSG C
0.500 98 Water Surface, HSG C
1.870 77 Weighted Average
1.200 64.17% Pervious Area
0.670 35.83% Impervious Area

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

8.0 100 0.0300 0.21 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.50"

0.3 33 0.0910 2.11 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

8.3 133 Total

Subcatchment DA-1F: Post-Dev

Runoff
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Type III 24-hr 1-year
Rainfall=2.80"

Runoff Area=1.870 ac
Runoff Volume=0.146 af

Runoff Depth=0.93"
Flow Length=133'

Tc=8.3 min
CN=77

1.80 cfs
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Summary for Reach 1R: open portion of box culvert

Inflow Area = 92.209 ac, 9.99% Impervious,  Inflow Depth > 0.77"    for  1-year event
Inflow = 13.14 cfs @ 14.64 hrs,  Volume= 5.941 af
Outflow = 13.14 cfs @ 14.64 hrs,  Volume= 5.941 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Max. Velocity= 5.05 fps,  Min. Travel Time= 0.0 min
Avg. Velocity = 1.97 fps,  Avg. Travel Time= 0.0 min

Peak Storage= 9 cf @ 14.64 hrs,  Average Depth at Peak Storage= 0.37'
Bank-Full Depth= 4.00',  Capacity at Bank-Full= 443.50 cfs

7.00'  x  4.00'  deep channel,  n= 0.017  Concrete, unfinished
Length= 3.5'   Slope= 0.0143 '/'
Inlet Invert= 150.05',  Outlet Invert= 150.00'

Reach 1R: open portion of box culvert

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=92.209 ac
Avg. Depth=0.37'
Max Vel=5.05 fps

n=0.017
L=3.5'

S=0.0143 '/'
Capacity=443.50 cfs

13.14 cfs
13.14 cfs
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Summary for Reach 2R: bridge portion over box culvert

box culvert - opening 7'Wx4'Hx12'L
adjusted height to account for wooden beams underneath the bridge.

Inflow Area = 92.209 ac, 9.99% Impervious,  Inflow Depth > 0.77"    for  1-year event
Inflow = 13.14 cfs @ 14.64 hrs,  Volume= 5.941 af
Outflow = 13.14 cfs @ 14.64 hrs,  Volume= 5.941 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Max. Velocity= 5.69 fps,  Min. Travel Time= 0.0 min
Avg. Velocity = 2.18 fps,  Avg. Travel Time= 0.1 min

Peak Storage= 33 cf @ 14.64 hrs,  Average Depth at Peak Storage= 0.33'
Bank-Full Depth= 3.33',  Capacity at Bank-Full= 421.44 cfs

7.00'  x  3.33'  deep channel,  n= 0.017  Concrete, unfinished
Length= 14.3'   Slope= 0.0210 '/'
Inlet Invert= 150.00',  Outlet Invert= 149.70'

Reach 2R: bridge portion over box culvert

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=92.209 ac
Avg. Depth=0.33'
Max Vel=5.69 fps

n=0.017
L=14.3'

S=0.0210 '/'
Capacity=421.44 cfs

13.14 cfs
13.14 cfs
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Summary for Pond 1P: Exst Pond

There are two different crest bredth lengths, so shorter length was taken.

Inflow Area = 92.209 ac, 9.99% Impervious,  Inflow Depth > 0.77"    for  1-year event
Inflow = 14.19 cfs @ 14.25 hrs,  Volume= 5.951 af
Outflow = 13.14 cfs @ 14.64 hrs,  Volume= 5.941 af,  Atten= 7%,  Lag= 23.3 min
Primary = 13.14 cfs @ 14.64 hrs,  Volume= 5.941 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 153.27' @ 14.64 hrs   Surf.Area= 28,508 sf   Storage= 29,247 cf
Flood Elev= 156.00'   Surf.Area= 48,106 sf   Storage= 132,693 cf

Plug-Flow detention time= 52.5 min calculated for 5.941 af (100% of inflow)
Center-of-Mass det. time= 49.8 min ( 1,098.8 - 1,049.1 )

Volume Invert Avail.Storage Storage Description
#1 152.10' 132,693 cf existing pond (Irregular) Listed below (Recalc)

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

152.10 21,607 727.8 0 0 21,607
154.00 33,288 897.6 51,752 51,752 43,624
156.00 48,106 962.7 80,941 132,693 53,439

Device Routing     Invert Outlet Devices
#1 Primary 152.10' compound weir, Cv= 2.62 (C= 3.28)   

Head (feet)  0.00  1.00  1.00  1.00  2.00  2.00   
Width (feet)  3.00  3.00  0.00  6.00  6.00  0.00   

#2 Secondary 154.20' 96.0' long  x 14.0' breadth bridge (overflow weir)   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.64  2.67  2.70  2.65  2.64  2.65  2.65  2.63   

Primary OutFlow  Max=13.14 cfs @ 14.64 hrs  HW=153.27'  TW=150.42'   (Dynamic Tailwater)
1=compound weir  (Weir Controls 13.14 cfs @ 3.26 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=152.10'  TW=150.72'   (Dynamic Tailwater)
2=bridge (overflow weir)  ( Controls 0.00 cfs)
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Pond 1P: Exst Pond

Inflow
Outflow
Primary
Secondary

Hydrograph
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Inflow Area=92.209 ac
Peak Elev=153.27'
Storage=29,247 cf

14.19 cfs

13.14 cfs
13.14 cfs

0.00 cfs
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Summary for Pond 2P: stream to 60" twin culverts (DP-1)

Water will sit in stream channel until it reaches a minimum elevation of 150.72, since that is the lowest 
elevation of one of the 60" culverts.  Therefore, this elevation was used as the starting elevation for the 
modeling of the stream and 60" twin culverts.

Inflow Area = 92.209 ac, 9.99% Impervious,  Inflow Depth > 0.77"    for  1-year event
Inflow = 13.14 cfs @ 14.64 hrs,  Volume= 5.941 af
Outflow = 13.14 cfs @ 14.65 hrs,  Volume= 5.940 af,  Atten= 0%,  Lag= 0.6 min
Primary = 13.14 cfs @ 14.65 hrs,  Volume= 5.940 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Starting Elev= 150.72'   Surf.Area= 852 sf   Storage= 735 cf
Peak Elev= 151.53' @ 14.65 hrs   Surf.Area= 1,088 sf   Storage= 1,517 cf   (783 cf above start)

Plug-Flow detention time= 7.5 min calculated for 5.922 af (100% of inflow)
Center-of-Mass det. time= 1.6 min ( 1,100.5 - 1,098.9 )

Volume Invert Avail.Storage Storage Description
#1 149.70' 6,090 cf existing stream (Irregular) Listed below (Recalc)

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

149.70 596 131.8 0 0 596
152.00 1,239 152.2 2,066 2,066 1,161
154.00 2,902 266.7 4,025 6,090 5,001

Device Routing     Invert Outlet Devices
#1 Primary 150.72' 60.0" W x 38.0" H, R=42.0"  Elliptical Culvert   

L= 98.0'   RCP, groove end projecting,  Ke= 0.200   
Outlet Invert= 150.10'   S= 0.0063 '/'   Cc= 0.900   
n= 0.011  Concrete pipe, straight & clean   

#2 Primary 150.77' 60.0" W x 38.0" H, R=42.0"  Elliptical Culvert   
L= 98.0'   RCP, groove end projecting,  Ke= 0.200   
Outlet Invert= 150.40'   S= 0.0038 '/'   Cc= 0.900   
n= 0.011  Concrete pipe, straight & clean   

Primary OutFlow  Max=13.14 cfs @ 14.65 hrs  HW=151.53'   (Free Discharge)
1=Culvert  (Barrel Controls 7.57 cfs @ 4.67 fps)
2=Culvert  (Barrel Controls 5.57 cfs @ 3.77 fps)
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Pond 2P: stream to 60" twin culverts (DP-1)
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Inflow Area=92.209 ac
Peak Elev=151.53'
Storage=1,517 cf

13.14 cfs
13.14 cfs
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Summary for Pond A: Pocket Pond (P-5)

Grate: Campbell Foundry Model # 3433.
Existing rip-rap for weir is 10 foot wide and will remain.

Inflow Area = 7.740 ac, 48.71% Impervious,  Inflow Depth = 1.17"    for  1-year event
Inflow = 8.45 cfs @ 12.13 hrs,  Volume= 0.757 af
Outflow = 0.46 cfs @ 15.68 hrs,  Volume= 0.732 af,  Atten= 95%,  Lag= 212.8 min
Primary = 0.46 cfs @ 15.68 hrs,  Volume= 0.732 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Starting Elev= 155.75'   Surf.Area= 13,223 sf   Storage= 22,302 cf
Peak Elev= 157.11' @ 15.68 hrs   Surf.Area= 15,308 sf   Storage= 42,247 cf   (19,946 cf above start)
Flood Elev= 160.00'   Surf.Area= 20,823 sf   Storage= 93,104 cf   (70,803 cf above start)

Plug-Flow detention time= 1,285.8 min calculated for 0.220 af (29% of inflow)
Center-of-Mass det. time= 553.1 min ( 1,387.0 - 833.9 )

Volume Invert Avail.Storage Storage Description
#1 151.00' 93,104 cf pocket pond (Irregular) Listed below

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

151.00 71 155.0 0 0 71
152.00 1,449 208.7 614 614 1,636
154.00 3,771 398.6 5,038 5,652 10,833
154.36 4,394 413.9 1,468 7,120 11,833
154.86 11,762 609.2 3,891 11,011 27,736
156.00 13,633 583.6 14,462 25,473 30,259
158.00 16,653 616.5 30,236 55,709 33,622
159.00 18,677 647.0 17,655 73,364 36,753
160.00 20,823 673.7 19,740 93,104 39,636

Device Routing     Invert Outlet Devices
#1 Primary 154.09' 24.0"  Round Culvert   

L= 41.0'   CPP, square edge headwall,  Ke= 0.500   
Outlet Invert= 153.40'   S= 0.0168 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior   

#2 Device 1 155.75' 4.0" Vert. Orifice    C= 0.600   
#3 Device 1 157.25' 24.0" W x 9.0" H Vert. Slots (side) X 2.00    C= 0.600   
#4 Device 1 157.25' 36.0" W x 9.0" H Vert. Slot (front)    C= 0.600   
#5 Device 1 158.50' 36.0" x 55.5" Horiz. Grate X 4.00 columns   

X 8 rows C= 0.600 in 1.3" x 6.5" Grate   
Limited to weir flow at low heads   

#6 Secondary 159.00' 153.0 deg x 10.0' long x 1.00' rise Trap Weir   C= 2.47   
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Primary OutFlow  Max=0.46 cfs @ 15.68 hrs  HW=157.11'  TW=153.13'   (Dynamic Tailwater)
1=Culvert  (Passes 0.46 cfs of 21.50 cfs potential flow)

2=Orifice  (Orifice Controls 0.46 cfs @ 5.26 fps)
3=Slots (side)  ( Controls 0.00 cfs)
4=Slot (front)  ( Controls 0.00 cfs)
5=Grate  ( Controls 0.00 cfs)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=155.75'  TW=152.10'   (Dynamic Tailwater)
6=Trap Weir  ( Controls 0.00 cfs)

Pond A: Pocket Pond (P-5)

Inflow
Outflow
Primary
Secondary

Hydrograph

Time  (hours)
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Inflow Area=7.740 ac
Peak Elev=157.11'
Storage=42,247 cf

8.45 cfs

0.46 cfs
0.46 cfs

0.00 cfs



Type III 24-hr 1-year  Rainfall=2.80"BAC Post-Dev 2011-0224
  Printed  2/24/2011Prepared by Povall Engineering, PLLC

Page 19HydroCAD® 9.00  s/n 06075  © 2009 HydroCAD Software Solutions LLC

Summary for Pond FB-1: Forebay

Inflow Area = 1.360 ac, 91.18% Impervious,  Inflow Depth = 2.23"    for  1-year event
Inflow = 3.36 cfs @ 12.08 hrs,  Volume= 0.252 af
Outflow = 3.32 cfs @ 12.10 hrs,  Volume= 0.252 af,  Atten= 1%,  Lag= 0.8 min
Primary = 3.32 cfs @ 12.10 hrs,  Volume= 0.252 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Starting Elev= 158.00'   Surf.Area= 1,052 sf   Storage= 1,843 cf
Peak Elev= 158.20' @ 12.10 hrs   Surf.Area= 1,130 sf   Storage= 2,066 cf   (223 cf above start)
Flood Elev= 160.00'   Surf.Area= 1,772 sf   Storage= 4,707 cf   (2,864 cf above start)

Plug-Flow detention time= 114.9 min calculated for 0.210 af (83% of inflow)
Center-of-Mass det. time= 2.6 min ( 785.7 - 783.2 )

Volume Invert Avail.Storage Storage Description
#1 154.00' 4,707 cf Forebay (Irregular) Listed below (Recalc)

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

154.00 48 34.2 0 0 48
156.00 426 86.7 411 411 567
158.00 1,052 124.1 1,432 1,843 1,229
159.00 1,460 143.2 1,250 3,093 1,657
160.00 1,772 163.3 1,613 4,707 2,171

Device Routing     Invert Outlet Devices
#1 Primary 158.00' 153.0 deg x 11.0' long x 1.50' rise Trap Weir   C= 2.47   

Primary OutFlow  Max=3.32 cfs @ 12.10 hrs  HW=158.20'  TW=156.28'   (Dynamic Tailwater)
1=Trap Weir  (Weir Controls 3.32 cfs @ 1.37 fps)
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Pond FB-1: Forebay
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Inflow Area=1.360 ac
Peak Elev=158.20'

Storage=2,066 cf

3.36 cfs
3.32 cfs
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Summary for Pond FB-2: Forebay

Inflow Area = 6.380 ac, 39.66% Impervious,  Inflow Depth = 0.95"    for  1-year event
Inflow = 5.55 cfs @ 12.15 hrs,  Volume= 0.505 af
Outflow = 5.53 cfs @ 12.16 hrs,  Volume= 0.505 af,  Atten= 0%,  Lag= 0.6 min
Primary = 5.53 cfs @ 12.16 hrs,  Volume= 0.505 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Starting Elev= 158.00'   Surf.Area= 735 sf   Storage= 1,551 cf
Peak Elev= 158.34' @ 12.16 hrs   Surf.Area= 808 sf   Storage= 1,811 cf   (261 cf above start)
Flood Elev= 160.00'   Surf.Area= 1,137 sf   Storage= 3,445 cf   (1,894 cf above start)

Plug-Flow detention time= 51.7 min calculated for 0.469 af (93% of inflow)
Center-of-Mass det. time= 1.6 min ( 858.0 - 856.4 )

Volume Invert Avail.Storage Storage Description
#1 154.00' 3,445 cf forebay (Irregular) Listed below (Recalc)

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

154.00 113 50.1 0 0 113
156.00 374 77.5 462 462 419
158.00 735 103.4 1,089 1,551 834
159.00 962 116.9 846 2,397 1,095
160.00 1,137 100.3 1,048 3,445 1,401

Device Routing     Invert Outlet Devices
#1 Primary 158.00' 153.0 deg x 8.0' long x 1.50' rise Trap Weir   C= 2.47   

Primary OutFlow  Max=5.53 cfs @ 12.16 hrs  HW=158.34'  TW=156.39'   (Dynamic Tailwater)
1=Trap Weir  (Weir Controls 5.53 cfs @ 1.74 fps)
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Pond FB-2: Forebay
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Inflow Area=6.380 ac
Peak Elev=158.34'

Storage=1,811 cf

5.55 cfs
5.53 cfs
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Time span=0.00-48.00 hrs, dt=0.01 hrs, 4801 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=82.599 ac   5.77% Impervious   Runoff Depth=1.18"Subcatchment DA-1A: Post-Dev Offsite
   Flow Length=3,950'   Tc=147.5 min   CN=73   Runoff=23.02 cfs  8.120 af

Runoff Area=4.500 ac   55.56% Impervious   Runoff Depth=1.78"Subcatchment DA-1B: Post-Dev
   Flow Length=759'   Tc=10.2 min   CN=82   Runoff=8.15 cfs  0.668 af

Runoff Area=1.880 ac   1.60% Impervious   Runoff Depth=0.57"Subcatchment DA-1C: Post-Dev
   Flow Length=293'   Tc=25.0 min   CN=61   Runoff=0.57 cfs  0.090 af

Runoff Area=0.440 ac   100.00% Impervious   Runoff Depth=3.27"Subcatchment DA-1D: Post-Dev
   Tc=6.0 min   CN=98   Runoff=1.50 cfs  0.120 af

Runoff Area=0.920 ac   86.96% Impervious   Runoff Depth=2.73"Subcatchment DA-1E: Post-Dev
   Flow Length=534'   Tc=6.0 min   CN=93   Runoff=2.84 cfs  0.210 af

Runoff Area=1.870 ac   35.83% Impervious   Runoff Depth=1.43"Subcatchment DA-1F: Post-Dev
   Flow Length=133'   Tc=8.3 min   CN=77   Runoff=2.84 cfs  0.223 af

Avg. Depth=0.53'   Max Vel=6.25 fps   Inflow=23.35 cfs  9.389 afReach 1R: open portion of box culvert
n=0.017   L=3.5'   S=0.0143 '/'   Capacity=443.50 cfs   Outflow=23.35 cfs  9.389 af

Avg. Depth=0.47'   Max Vel=7.06 fps   Inflow=23.35 cfs  9.389 afReach 2R: bridge portion over box culvert
n=0.017   L=14.3'   S=0.0210 '/'   Capacity=421.44 cfs   Outflow=23.35 cfs  9.389 af

Peak Elev=153.66'  Storage=40,921 cf   Inflow=24.40 cfs  9.401 afPond 1P: Exst Pond
   Primary=23.35 cfs  9.389 af   Secondary=0.00 cfs  0.000 af   Outflow=23.35 cfs  9.389 af

Peak Elev=151.80'  Storage=1,827 cf   Inflow=23.35 cfs  9.389 afPond 2P: stream to 60" twin culverts (DP-1)
   Outflow=23.35 cfs  9.388 af

Peak Elev=157.40'  Storage=46,580 cf   Inflow=12.03 cfs  1.088 afPond A: Pocket Pond (P-5)
   Primary=1.77 cfs  1.058 af   Secondary=0.00 cfs  0.000 af   Outflow=1.77 cfs  1.058 af

Peak Elev=158.24'  Storage=2,107 cf   Inflow=4.34 cfs  0.329 afPond FB-1: Forebay
   Outflow=4.29 cfs  0.329 af

Peak Elev=158.43'  Storage=1,888 cf   Inflow=8.29 cfs  0.758 afPond FB-2: Forebay
   Outflow=8.28 cfs  0.758 af

Total Runoff Area = 92.209 ac   Runoff Volume = 9.430 af   Average Runoff Depth = 1.23"
90.01% Pervious = 83.001 ac     9.99% Impervious = 9.208 ac
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Summary for Subcatchment DA-1A: Post-Dev Offsite

Runoff = 23.02 cfs @ 14.09 hrs,  Volume= 8.120 af,  Depth= 1.18"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr 2-year  Rainfall=3.50"

Area (ac) CN Description
8.287 73 Woods, Fair, HSG C
5.037 76 Woods/grass comb., Fair, HSG C

21.037 60 Woods, Fair, HSG B
32.137 79 Woods, Fair, HSG D

0.187 98 Unconnected pavement, HSG C
6.037 80 1/2 acre lots, 25% imp, HSG C
0.337 98 Unconnected pavement, HSG B
6.037 70 1/2 acre lots, 25% imp, HSG B
0.467 98 Unconnected pavement, HSG D
3.036 85 1/2 acre lots, 25% imp, HSG D

82.599 73 Weighted Average
77.831 94.23% Pervious Area

4.768 5.77% Impervious Area
0.991 20.78% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
13.6 100 0.0200 0.12 Sheet Flow, 

Grass: Dense   n= 0.240   P2= 3.50"
6.2 320 0.0300 0.87 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
97.4 1,600 0.0030 0.27 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
30.3 1,930 0.0050 1.06 Shallow Concentrated Flow, 

Grassed Waterway   Kv= 15.0 fps
147.5 3,950 Total
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Subcatchment DA-1A: Post-Dev Offsite
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Type III 24-hr 2-year
Rainfall=3.50"

Runoff Area=82.599 ac
Runoff Volume=8.120 af

Runoff Depth=1.18"
Flow Length=3,950'

Tc=147.5 min
CN=73

23.02 cfs
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Summary for Subcatchment DA-1B: Post-Dev

Runoff = 8.15 cfs @ 12.14 hrs,  Volume= 0.668 af,  Depth= 1.78"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr 2-year  Rainfall=3.50"

Area (ac) CN Description
2.000 61 >75% Grass cover, Good, HSG B
0.300 98 Roofs, HSG B
2.200 98 Paved parking, HSG B
4.500 82 Weighted Average
2.000 44.44% Pervious Area
2.500 55.56% Impervious Area

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

6.7 100 0.1200 0.25 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.50"

1.9 125 0.0240 1.08 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

0.2 33 0.0240 3.14 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

1.4 501 0.0100 5.94 10.50 Pipe Channel, 
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.013  Corrugated PE, smooth interior

10.2 759 Total
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Subcatchment DA-1B: Post-Dev

Runoff

Hydrograph
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Type III 24-hr 2-year
Rainfall=3.50"

Runoff Area=4.500 ac
Runoff Volume=0.668 af

Runoff Depth=1.78"
Flow Length=759'

Tc=10.2 min
CN=82

8.15 cfs
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Summary for Subcatchment DA-1C: Post-Dev

Runoff = 0.57 cfs @ 12.45 hrs,  Volume= 0.090 af,  Depth= 0.57"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr 2-year  Rainfall=3.50"

Area (ac) CN Description
0.400 60 Woods, Fair, HSG B
0.030 98 Unconnected pavement, HSG B
1.450 61 >75% Grass cover, Good, HSG B
1.880 61 Weighted Average
1.850 98.40% Pervious Area
0.030 1.60% Impervious Area
0.030 100.00% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
20.5 100 0.0200 0.08 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.50"
4.5 193 0.0104 0.71 Shallow Concentrated Flow, 

Short Grass Pasture   Kv= 7.0 fps
25.0 293 Total

Subcatchment DA-1C: Post-Dev
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Type III 24-hr 2-year
Rainfall=3.50"

Runoff Area=1.880 ac
Runoff Volume=0.090 af

Runoff Depth=0.57"
Flow Length=293'

Tc=25.0 min
CN=61

0.57 cfs
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Summary for Subcatchment DA-1D: Post-Dev

Runoff = 1.50 cfs @ 12.08 hrs,  Volume= 0.120 af,  Depth= 3.27"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr 2-year  Rainfall=3.50"

Area (ac) CN Description
0.440 98 Roofs, HSG B
0.440 100.00% Impervious Area

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

6.0 Direct Entry, 

Subcatchment DA-1D: Post-Dev
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Type III 24-hr 2-year
Rainfall=3.50"

Runoff Area=0.440 ac
Runoff Volume=0.120 af

Runoff Depth=3.27"
Tc=6.0 min

CN=98

1.50 cfs
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Summary for Subcatchment DA-1E: Post-Dev

Runoff = 2.84 cfs @ 12.08 hrs,  Volume= 0.210 af,  Depth= 2.73"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr 2-year  Rainfall=3.50"

Area (ac) CN Description
0.120 61 >75% Grass cover, Good, HSG B
0.800 98 Paved parking, HSG B
0.920 93 Weighted Average
0.120 13.04% Pervious Area
0.800 86.96% Impervious Area

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

1.4 100 0.0125 1.19 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.50"

0.4 59 0.0125 2.27 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

1.1 375 0.0100 5.94 10.50 Pipe Channel, 
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'  n= 0.013

2.9 534 Total,  Increased to minimum Tc = 6.0 min

Subcatchment DA-1E: Post-Dev
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Type III 24-hr 2-year
Rainfall=3.50"

Runoff Area=0.920 ac
Runoff Volume=0.210 af

Runoff Depth=2.73"
Flow Length=534'

Tc=6.0 min
CN=93

2.84 cfs
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Summary for Subcatchment DA-1F: Post-Dev

Runoff = 2.84 cfs @ 12.12 hrs,  Volume= 0.223 af,  Depth= 1.43"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr 2-year  Rainfall=3.50"

Area (ac) CN Description
0.750 61 >75% Grass cover, Good, HSG B
0.170 98 Paved parking, HSG C
0.450 74 >75% Grass cover, Good, HSG C
0.500 98 Water Surface, HSG C
1.870 77 Weighted Average
1.200 64.17% Pervious Area
0.670 35.83% Impervious Area

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

8.0 100 0.0300 0.21 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.50"

0.3 33 0.0910 2.11 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

8.3 133 Total

Subcatchment DA-1F: Post-Dev
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Type III 24-hr 2-year
Rainfall=3.50"

Runoff Area=1.870 ac
Runoff Volume=0.223 af

Runoff Depth=1.43"
Flow Length=133'

Tc=8.3 min
CN=77

2.84 cfs
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Summary for Reach 1R: open portion of box culvert

Inflow Area = 92.209 ac, 9.99% Impervious,  Inflow Depth > 1.22"    for  2-year event
Inflow = 23.35 cfs @ 14.42 hrs,  Volume= 9.389 af
Outflow = 23.35 cfs @ 14.42 hrs,  Volume= 9.389 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Max. Velocity= 6.25 fps,  Min. Travel Time= 0.0 min
Avg. Velocity = 2.17 fps,  Avg. Travel Time= 0.0 min

Peak Storage= 13 cf @ 14.42 hrs,  Average Depth at Peak Storage= 0.53'
Bank-Full Depth= 4.00',  Capacity at Bank-Full= 443.50 cfs

7.00'  x  4.00'  deep channel,  n= 0.017  Concrete, unfinished
Length= 3.5'   Slope= 0.0143 '/'
Inlet Invert= 150.05',  Outlet Invert= 150.00'

Reach 1R: open portion of box culvert
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Inflow Area=92.209 ac
Avg. Depth=0.53'
Max Vel=6.25 fps

n=0.017
L=3.5'

S=0.0143 '/'
Capacity=443.50 cfs

23.35 cfs
23.35 cfs
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Summary for Reach 2R: bridge portion over box culvert

box culvert - opening 7'Wx4'Hx12'L
adjusted height to account for wooden beams underneath the bridge.

Inflow Area = 92.209 ac, 9.99% Impervious,  Inflow Depth > 1.22"    for  2-year event
Inflow = 23.35 cfs @ 14.42 hrs,  Volume= 9.389 af
Outflow = 23.35 cfs @ 14.42 hrs,  Volume= 9.389 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Max. Velocity= 7.06 fps,  Min. Travel Time= 0.0 min
Avg. Velocity = 2.41 fps,  Avg. Travel Time= 0.1 min

Peak Storage= 47 cf @ 14.42 hrs,  Average Depth at Peak Storage= 0.47'
Bank-Full Depth= 3.33',  Capacity at Bank-Full= 421.44 cfs

7.00'  x  3.33'  deep channel,  n= 0.017  Concrete, unfinished
Length= 14.3'   Slope= 0.0210 '/'
Inlet Invert= 150.00',  Outlet Invert= 149.70'

Reach 2R: bridge portion over box culvert
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Inflow Area=92.209 ac
Avg. Depth=0.47'
Max Vel=7.06 fps

n=0.017
L=14.3'

S=0.0210 '/'
Capacity=421.44 cfs

23.35 cfs
23.35 cfs
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Summary for Pond 1P: Exst Pond

There are two different crest bredth lengths, so shorter length was taken.

Inflow Area = 92.209 ac, 9.99% Impervious,  Inflow Depth > 1.22"    for  2-year event
Inflow = 24.40 cfs @ 14.09 hrs,  Volume= 9.401 af
Outflow = 23.35 cfs @ 14.42 hrs,  Volume= 9.389 af,  Atten= 4%,  Lag= 19.8 min
Primary = 23.35 cfs @ 14.42 hrs,  Volume= 9.389 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 153.66' @ 14.42 hrs   Surf.Area= 31,034 sf   Storage= 40,921 cf
Flood Elev= 156.00'   Surf.Area= 48,106 sf   Storage= 132,693 cf

Plug-Flow detention time= 44.1 min calculated for 9.387 af (100% of inflow)
Center-of-Mass det. time= 42.0 min ( 1,065.1 - 1,023.1 )

Volume Invert Avail.Storage Storage Description
#1 152.10' 132,693 cf existing pond (Irregular) Listed below (Recalc)

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

152.10 21,607 727.8 0 0 21,607
154.00 33,288 897.6 51,752 51,752 43,624
156.00 48,106 962.7 80,941 132,693 53,439

Device Routing     Invert Outlet Devices
#1 Primary 152.10' compound weir, Cv= 2.62 (C= 3.28)   

Head (feet)  0.00  1.00  1.00  1.00  2.00  2.00   
Width (feet)  3.00  3.00  0.00  6.00  6.00  0.00   

#2 Secondary 154.20' 96.0' long  x 14.0' breadth bridge (overflow weir)   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.64  2.67  2.70  2.65  2.64  2.65  2.65  2.63   

Primary OutFlow  Max=23.35 cfs @ 14.42 hrs  HW=153.66'  TW=150.58'   (Dynamic Tailwater)
1=compound weir  (Weir Controls 23.35 cfs @ 3.66 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=152.10'  TW=150.72'   (Dynamic Tailwater)
2=bridge (overflow weir)  ( Controls 0.00 cfs)
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Pond 1P: Exst Pond
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Inflow Area=92.209 ac
Peak Elev=153.66'
Storage=40,921 cf

24.40 cfs
23.35 cfs

23.35 cfs

0.00 cfs
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Summary for Pond 2P: stream to 60" twin culverts (DP-1)

Water will sit in stream channel until it reaches a minimum elevation of 150.72, since that is the lowest 
elevation of one of the 60" culverts.  Therefore, this elevation was used as the starting elevation for the 
modeling of the stream and 60" twin culverts.

Inflow Area = 92.209 ac, 9.99% Impervious,  Inflow Depth > 1.22"    for  2-year event
Inflow = 23.35 cfs @ 14.42 hrs,  Volume= 9.389 af
Outflow = 23.35 cfs @ 14.43 hrs,  Volume= 9.388 af,  Atten= 0%,  Lag= 0.5 min
Primary = 23.35 cfs @ 14.43 hrs,  Volume= 9.388 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Starting Elev= 150.72'   Surf.Area= 852 sf   Storage= 735 cf
Peak Elev= 151.80' @ 14.43 hrs   Surf.Area= 1,174 sf   Storage= 1,827 cf   (1,092 cf above start)

Plug-Flow detention time= 5.2 min calculated for 9.371 af (100% of inflow)
Center-of-Mass det. time= 1.3 min ( 1,066.4 - 1,065.1 )

Volume Invert Avail.Storage Storage Description
#1 149.70' 6,090 cf existing stream (Irregular) Listed below (Recalc)

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

149.70 596 131.8 0 0 596
152.00 1,239 152.2 2,066 2,066 1,161
154.00 2,902 266.7 4,025 6,090 5,001

Device Routing     Invert Outlet Devices
#1 Primary 150.72' 60.0" W x 38.0" H, R=42.0"  Elliptical Culvert   

L= 98.0'   RCP, groove end projecting,  Ke= 0.200   
Outlet Invert= 150.10'   S= 0.0063 '/'   Cc= 0.900   
n= 0.011  Concrete pipe, straight & clean   

#2 Primary 150.77' 60.0" W x 38.0" H, R=42.0"  Elliptical Culvert   
L= 98.0'   RCP, groove end projecting,  Ke= 0.200   
Outlet Invert= 150.40'   S= 0.0038 '/'   Cc= 0.900   
n= 0.011  Concrete pipe, straight & clean   

Primary OutFlow  Max=23.35 cfs @ 14.43 hrs  HW=151.80'   (Free Discharge)
1=Culvert  (Barrel Controls 13.16 cfs @ 5.30 fps)
2=Culvert  (Barrel Controls 10.19 cfs @ 4.40 fps)
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Pond 2P: stream to 60" twin culverts (DP-1)
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Inflow Area=92.209 ac
Peak Elev=151.80'
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Summary for Pond A: Pocket Pond (P-5)

Grate: Campbell Foundry Model # 3433.
Existing rip-rap for weir is 10 foot wide and will remain.

Inflow Area = 7.740 ac, 48.71% Impervious,  Inflow Depth = 1.69"    for  2-year event
Inflow = 12.03 cfs @ 12.13 hrs,  Volume= 1.088 af
Outflow = 1.77 cfs @ 12.96 hrs,  Volume= 1.058 af,  Atten= 85%,  Lag= 49.6 min
Primary = 1.77 cfs @ 12.96 hrs,  Volume= 1.058 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Starting Elev= 155.75'   Surf.Area= 13,223 sf   Storage= 22,302 cf
Peak Elev= 157.40' @ 12.96 hrs   Surf.Area= 15,741 sf   Storage= 46,580 cf   (24,279 cf above start)
Flood Elev= 160.00'   Surf.Area= 20,823 sf   Storage= 93,104 cf   (70,803 cf above start)

Plug-Flow detention time= 995.8 min calculated for 0.546 af (50% of inflow)
Center-of-Mass det. time= 481.5 min ( 1,308.3 - 826.8 )

Volume Invert Avail.Storage Storage Description
#1 151.00' 93,104 cf pocket pond (Irregular) Listed below

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

151.00 71 155.0 0 0 71
152.00 1,449 208.7 614 614 1,636
154.00 3,771 398.6 5,038 5,652 10,833
154.36 4,394 413.9 1,468 7,120 11,833
154.86 11,762 609.2 3,891 11,011 27,736
156.00 13,633 583.6 14,462 25,473 30,259
158.00 16,653 616.5 30,236 55,709 33,622
159.00 18,677 647.0 17,655 73,364 36,753
160.00 20,823 673.7 19,740 93,104 39,636

Device Routing     Invert Outlet Devices
#1 Primary 154.09' 24.0"  Round Culvert   

L= 41.0'   CPP, square edge headwall,  Ke= 0.500   
Outlet Invert= 153.40'   S= 0.0168 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior   

#2 Device 1 155.75' 4.0" Vert. Orifice    C= 0.600   
#3 Device 1 157.25' 24.0" W x 9.0" H Vert. Slots (side) X 2.00    C= 0.600   
#4 Device 1 157.25' 36.0" W x 9.0" H Vert. Slot (front)    C= 0.600   
#5 Device 1 158.50' 36.0" x 55.5" Horiz. Grate X 4.00 columns   

X 8 rows C= 0.600 in 1.3" x 6.5" Grate   
Limited to weir flow at low heads   

#6 Secondary 159.00' 153.0 deg x 10.0' long x 1.00' rise Trap Weir   C= 2.47   
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Primary OutFlow  Max=1.77 cfs @ 12.96 hrs  HW=157.40'  TW=152.71'   (Dynamic Tailwater)
1=Culvert  (Passes 1.77 cfs of 22.97 cfs potential flow)

2=Orifice  (Orifice Controls 0.51 cfs @ 5.86 fps)
3=Slots (side)  (Orifice Controls 0.72 cfs @ 1.23 fps)
4=Slot (front)  (Orifice Controls 0.54 cfs @ 1.23 fps)
5=Grate  ( Controls 0.00 cfs)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=155.75'  TW=152.10'   (Dynamic Tailwater)
6=Trap Weir  ( Controls 0.00 cfs)

Pond A: Pocket Pond (P-5)
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Inflow Area=7.740 ac
Peak Elev=157.40'
Storage=46,580 cf

12.03 cfs
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0.00 cfs
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Summary for Pond FB-1: Forebay

Inflow Area = 1.360 ac, 91.18% Impervious,  Inflow Depth = 2.91"    for  2-year event
Inflow = 4.34 cfs @ 12.08 hrs,  Volume= 0.329 af
Outflow = 4.29 cfs @ 12.10 hrs,  Volume= 0.329 af,  Atten= 1%,  Lag= 0.7 min
Primary = 4.29 cfs @ 12.10 hrs,  Volume= 0.329 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Starting Elev= 158.00'   Surf.Area= 1,052 sf   Storage= 1,843 cf
Peak Elev= 158.24' @ 12.10 hrs   Surf.Area= 1,144 sf   Storage= 2,107 cf   (264 cf above start)
Flood Elev= 160.00'   Surf.Area= 1,772 sf   Storage= 4,707 cf   (2,864 cf above start)

Plug-Flow detention time= 99.1 min calculated for 0.287 af (87% of inflow)
Center-of-Mass det. time= 2.4 min ( 779.3 - 776.9 )

Volume Invert Avail.Storage Storage Description
#1 154.00' 4,707 cf Forebay (Irregular) Listed below (Recalc)

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

154.00 48 34.2 0 0 48
156.00 426 86.7 411 411 567
158.00 1,052 124.1 1,432 1,843 1,229
159.00 1,460 143.2 1,250 3,093 1,657
160.00 1,772 163.3 1,613 4,707 2,171

Device Routing     Invert Outlet Devices
#1 Primary 158.00' 153.0 deg x 11.0' long x 1.50' rise Trap Weir   C= 2.47   

Primary OutFlow  Max=4.29 cfs @ 12.10 hrs  HW=158.24'  TW=156.52'   (Dynamic Tailwater)
1=Trap Weir  (Weir Controls 4.29 cfs @ 1.49 fps)
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Pond FB-1: Forebay
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Summary for Pond FB-2: Forebay

Inflow Area = 6.380 ac, 39.66% Impervious,  Inflow Depth = 1.43"    for  2-year event
Inflow = 8.29 cfs @ 12.15 hrs,  Volume= 0.758 af
Outflow = 8.28 cfs @ 12.15 hrs,  Volume= 0.758 af,  Atten= 0%,  Lag= 0.5 min
Primary = 8.28 cfs @ 12.15 hrs,  Volume= 0.758 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Starting Elev= 158.00'   Surf.Area= 735 sf   Storage= 1,551 cf
Peak Elev= 158.43' @ 12.15 hrs   Surf.Area= 829 sf   Storage= 1,888 cf   (338 cf above start)
Flood Elev= 160.00'   Surf.Area= 1,137 sf   Storage= 3,445 cf   (1,894 cf above start)

Plug-Flow detention time= 37.5 min calculated for 0.723 af (95% of inflow)
Center-of-Mass det. time= 1.4 min ( 847.5 - 846.0 )

Volume Invert Avail.Storage Storage Description
#1 154.00' 3,445 cf forebay (Irregular) Listed below (Recalc)

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

154.00 113 50.1 0 0 113
156.00 374 77.5 462 462 419
158.00 735 103.4 1,089 1,551 834
159.00 962 116.9 846 2,397 1,095
160.00 1,137 100.3 1,048 3,445 1,401

Device Routing     Invert Outlet Devices
#1 Primary 158.00' 153.0 deg x 8.0' long x 1.50' rise Trap Weir   C= 2.47   

Primary OutFlow  Max=8.27 cfs @ 12.15 hrs  HW=158.43'  TW=156.68'   (Dynamic Tailwater)
1=Trap Weir  (Weir Controls 8.27 cfs @ 1.95 fps)
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Pond FB-2: Forebay
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Time span=0.00-48.00 hrs, dt=0.01 hrs, 4801 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=82.599 ac   5.77% Impervious   Runoff Depth=2.28"Subcatchment DA-1A: Post-Dev Offsite
   Flow Length=3,950'   Tc=147.5 min   CN=73   Runoff=46.85 cfs  15.697 af

Runoff Area=4.500 ac   55.56% Impervious   Runoff Depth=3.08"Subcatchment DA-1B: Post-Dev
   Flow Length=759'   Tc=10.2 min   CN=82   Runoff=14.08 cfs  1.155 af

Runoff Area=1.880 ac   1.60% Impervious   Runoff Depth=1.37"Subcatchment DA-1C: Post-Dev
   Flow Length=293'   Tc=25.0 min   CN=61   Runoff=1.68 cfs  0.214 af

Runoff Area=0.440 ac   100.00% Impervious   Runoff Depth=4.76"Subcatchment DA-1D: Post-Dev
   Tc=6.0 min   CN=98   Runoff=2.15 cfs  0.175 af

Runoff Area=0.920 ac   86.96% Impervious   Runoff Depth=4.20"Subcatchment DA-1E: Post-Dev
   Flow Length=534'   Tc=6.0 min   CN=93   Runoff=4.26 cfs  0.322 af

Runoff Area=1.870 ac   35.83% Impervious   Runoff Depth=2.62"Subcatchment DA-1F: Post-Dev
   Flow Length=133'   Tc=8.3 min   CN=77   Runoff=5.31 cfs  0.409 af

Avg. Depth=0.79'   Max Vel=7.78 fps   Inflow=42.79 cfs  17.573 afReach 1R: open portion of box culvert
n=0.017   L=3.5'   S=0.0143 '/'   Capacity=443.50 cfs   Outflow=42.79 cfs  17.572 af

Avg. Depth=0.69'   Max Vel=8.80 fps   Inflow=42.79 cfs  17.572 afReach 2R: bridge portion over box culvert
n=0.017   L=14.3'   S=0.0210 '/'   Capacity=421.44 cfs   Outflow=42.79 cfs  17.572 af

Peak Elev=154.28'  Storage=61,440 cf   Inflow=49.22 cfs  17.938 afPond 1P: Exst Pond
   Primary=42.79 cfs  17.573 af   Secondary=6.05 cfs  0.351 af   Outflow=48.84 cfs  17.923 af

Peak Elev=152.33'  Storage=2,505 cf   Inflow=48.84 cfs  17.923 afPond 2P: stream to 60" twin culverts 
   Outflow=48.84 cfs  17.922 af

Peak Elev=157.81'  Storage=52,902 cf   Inflow=20.37 cfs  1.866 afPond A: Pocket Pond (P-5)
   Primary=10.11 cfs  1.832 af   Secondary=0.00 cfs  0.000 af   Outflow=10.11 cfs  1.832 af

Peak Elev=158.31'  Storage=2,186 cf   Inflow=6.41 cfs  0.496 afPond FB-1: Forebay
   Outflow=6.36 cfs  0.496 af

Peak Elev=158.61'  Storage=2,041 cf   Inflow=14.86 cfs  1.369 afPond FB-2: Forebay
   Outflow=14.84 cfs  1.369 af

Total Runoff Area = 92.209 ac   Runoff Volume = 17.971 af   Average Runoff Depth = 2.34"
90.01% Pervious = 83.001 ac     9.99% Impervious = 9.208 ac
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Summary for Subcatchment DA-1A: Post-Dev Offsite

Runoff = 46.85 cfs @ 13.93 hrs,  Volume= 15.697 af,  Depth= 2.28"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr 10-year  Rainfall=5.00"

Area (ac) CN Description
8.287 73 Woods, Fair, HSG C
5.037 76 Woods/grass comb., Fair, HSG C

21.037 60 Woods, Fair, HSG B
32.137 79 Woods, Fair, HSG D

0.187 98 Unconnected pavement, HSG C
6.037 80 1/2 acre lots, 25% imp, HSG C
0.337 98 Unconnected pavement, HSG B
6.037 70 1/2 acre lots, 25% imp, HSG B
0.467 98 Unconnected pavement, HSG D
3.036 85 1/2 acre lots, 25% imp, HSG D

82.599 73 Weighted Average
77.831 94.23% Pervious Area

4.768 5.77% Impervious Area
0.991 20.78% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
13.6 100 0.0200 0.12 Sheet Flow, 

Grass: Dense   n= 0.240   P2= 3.50"
6.2 320 0.0300 0.87 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
97.4 1,600 0.0030 0.27 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
30.3 1,930 0.0050 1.06 Shallow Concentrated Flow, 

Grassed Waterway   Kv= 15.0 fps
147.5 3,950 Total
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Subcatchment DA-1A: Post-Dev Offsite
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Type III 24-hr 10-year
Rainfall=5.00"

Runoff Area=82.599 ac
Runoff Volume=15.697 af

Runoff Depth=2.28"
Flow Length=3,950'

Tc=147.5 min
CN=73

46.85 cfs
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Summary for Subcatchment DA-1B: Post-Dev

Runoff = 14.08 cfs @ 12.14 hrs,  Volume= 1.155 af,  Depth= 3.08"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr 10-year  Rainfall=5.00"

Area (ac) CN Description
2.000 61 >75% Grass cover, Good, HSG B
0.300 98 Roofs, HSG B
2.200 98 Paved parking, HSG B
4.500 82 Weighted Average
2.000 44.44% Pervious Area
2.500 55.56% Impervious Area

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

6.7 100 0.1200 0.25 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.50"

1.9 125 0.0240 1.08 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

0.2 33 0.0240 3.14 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

1.4 501 0.0100 5.94 10.50 Pipe Channel, 
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.013  Corrugated PE, smooth interior

10.2 759 Total
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Subcatchment DA-1B: Post-Dev
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Type III 24-hr 10-year
Rainfall=5.00"

Runoff Area=4.500 ac
Runoff Volume=1.155 af

Runoff Depth=3.08"
Flow Length=759'

Tc=10.2 min
CN=82

14.08 cfs
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Summary for Subcatchment DA-1C: Post-Dev

Runoff = 1.68 cfs @ 12.39 hrs,  Volume= 0.214 af,  Depth= 1.37"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr 10-year  Rainfall=5.00"

Area (ac) CN Description
0.400 60 Woods, Fair, HSG B
0.030 98 Unconnected pavement, HSG B
1.450 61 >75% Grass cover, Good, HSG B
1.880 61 Weighted Average
1.850 98.40% Pervious Area
0.030 1.60% Impervious Area
0.030 100.00% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
20.5 100 0.0200 0.08 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.50"
4.5 193 0.0104 0.71 Shallow Concentrated Flow, 

Short Grass Pasture   Kv= 7.0 fps
25.0 293 Total

Subcatchment DA-1C: Post-Dev

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

Fl
ow

  (
cf

s)

1

0

Type III 24-hr 10-year
Rainfall=5.00"

Runoff Area=1.880 ac
Runoff Volume=0.214 af

Runoff Depth=1.37"
Flow Length=293'

Tc=25.0 min
CN=61

1.68 cfs
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Summary for Subcatchment DA-1D: Post-Dev

Runoff = 2.15 cfs @ 12.08 hrs,  Volume= 0.175 af,  Depth= 4.76"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr 10-year  Rainfall=5.00"

Area (ac) CN Description
0.440 98 Roofs, HSG B
0.440 100.00% Impervious Area

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

6.0 Direct Entry, 

Subcatchment DA-1D: Post-Dev

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr 10-year
Rainfall=5.00"

Runoff Area=0.440 ac
Runoff Volume=0.175 af

Runoff Depth=4.76"
Tc=6.0 min

CN=98

2.15 cfs
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Summary for Subcatchment DA-1E: Post-Dev

Runoff = 4.26 cfs @ 12.08 hrs,  Volume= 0.322 af,  Depth= 4.20"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr 10-year  Rainfall=5.00"

Area (ac) CN Description
0.120 61 >75% Grass cover, Good, HSG B
0.800 98 Paved parking, HSG B
0.920 93 Weighted Average
0.120 13.04% Pervious Area
0.800 86.96% Impervious Area

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

1.4 100 0.0125 1.19 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.50"

0.4 59 0.0125 2.27 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

1.1 375 0.0100 5.94 10.50 Pipe Channel, 
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'  n= 0.013

2.9 534 Total,  Increased to minimum Tc = 6.0 min

Subcatchment DA-1E: Post-Dev
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Type III 24-hr 10-year
Rainfall=5.00"

Runoff Area=0.920 ac
Runoff Volume=0.322 af

Runoff Depth=4.20"
Flow Length=534'

Tc=6.0 min
CN=93

4.26 cfs
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Summary for Subcatchment DA-1F: Post-Dev

Runoff = 5.31 cfs @ 12.12 hrs,  Volume= 0.409 af,  Depth= 2.62"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr 10-year  Rainfall=5.00"

Area (ac) CN Description
0.750 61 >75% Grass cover, Good, HSG B
0.170 98 Paved parking, HSG C
0.450 74 >75% Grass cover, Good, HSG C
0.500 98 Water Surface, HSG C
1.870 77 Weighted Average
1.200 64.17% Pervious Area
0.670 35.83% Impervious Area

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

8.0 100 0.0300 0.21 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.50"

0.3 33 0.0910 2.11 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

8.3 133 Total

Subcatchment DA-1F: Post-Dev

Runoff
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Time  (hours)
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Type III 24-hr 10-year
Rainfall=5.00"

Runoff Area=1.870 ac
Runoff Volume=0.409 af

Runoff Depth=2.62"
Flow Length=133'

Tc=8.3 min
CN=77

5.31 cfs
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Summary for Reach 1R: open portion of box culvert

Inflow Area = 92.209 ac, 9.99% Impervious,  Inflow Depth > 2.29"    for  10-year event
Inflow = 42.79 cfs @ 14.07 hrs,  Volume= 17.573 af
Outflow = 42.79 cfs @ 14.07 hrs,  Volume= 17.572 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Max. Velocity= 7.78 fps,  Min. Travel Time= 0.0 min
Avg. Velocity = 2.51 fps,  Avg. Travel Time= 0.0 min

Peak Storage= 19 cf @ 14.07 hrs,  Average Depth at Peak Storage= 0.79'
Bank-Full Depth= 4.00',  Capacity at Bank-Full= 443.50 cfs

7.00'  x  4.00'  deep channel,  n= 0.017  Concrete, unfinished
Length= 3.5'   Slope= 0.0143 '/'
Inlet Invert= 150.05',  Outlet Invert= 150.00'

Reach 1R: open portion of box culvert
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Inflow Area=92.209 ac
Avg. Depth=0.79'
Max Vel=7.78 fps

n=0.017
L=3.5'

S=0.0143 '/'
Capacity=443.50 cfs

42.79 cfs
42.79 cfs
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Summary for Reach 2R: bridge portion over box culvert

box culvert - opening 7'Wx4'Hx12'L
adjusted height to account for wooden beams underneath the bridge.

Inflow Area = 92.209 ac, 9.99% Impervious,  Inflow Depth > 2.29"    for  10-year event
Inflow = 42.79 cfs @ 14.07 hrs,  Volume= 17.572 af
Outflow = 42.79 cfs @ 14.07 hrs,  Volume= 17.572 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Max. Velocity= 8.80 fps,  Min. Travel Time= 0.0 min
Avg. Velocity = 2.80 fps,  Avg. Travel Time= 0.1 min

Peak Storage= 70 cf @ 14.07 hrs,  Average Depth at Peak Storage= 0.69'
Bank-Full Depth= 3.33',  Capacity at Bank-Full= 421.44 cfs

7.00'  x  3.33'  deep channel,  n= 0.017  Concrete, unfinished
Length= 14.3'   Slope= 0.0210 '/'
Inlet Invert= 150.00',  Outlet Invert= 149.70'

Reach 2R: bridge portion over box culvert
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Inflow Area=92.209 ac
Avg. Depth=0.69'
Max Vel=8.80 fps

n=0.017
L=14.3'

S=0.0210 '/'
Capacity=421.44 cfs

42.79 cfs
42.79 cfs
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Summary for Pond 1P: Exst Pond

There are two different crest bredth lengths, so shorter length was taken.

Inflow Area = 92.209 ac, 9.99% Impervious,  Inflow Depth > 2.33"    for  10-year event
Inflow = 49.22 cfs @ 13.93 hrs,  Volume= 17.938 af
Outflow = 48.84 cfs @ 14.07 hrs,  Volume= 17.923 af,  Atten= 1%,  Lag= 8.1 min
Primary = 42.79 cfs @ 14.07 hrs,  Volume= 17.573 af
Secondary = 6.05 cfs @ 14.07 hrs,  Volume= 0.351 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 154.28' @ 14.07 hrs   Surf.Area= 35,219 sf   Storage= 61,440 cf
Flood Elev= 156.00'   Surf.Area= 48,106 sf   Storage= 132,693 cf

Plug-Flow detention time= 34.3 min calculated for 17.923 af (100% of inflow)
Center-of-Mass det. time= 32.9 min ( 1,017.7 - 984.8 )

Volume Invert Avail.Storage Storage Description
#1 152.10' 132,693 cf existing pond (Irregular) Listed below (Recalc)

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

152.10 21,607 727.8 0 0 21,607
154.00 33,288 897.6 51,752 51,752 43,624
156.00 48,106 962.7 80,941 132,693 53,439

Device Routing     Invert Outlet Devices
#1 Primary 152.10' compound weir, Cv= 2.62 (C= 3.28)   

Head (feet)  0.00  1.00  1.00  1.00  2.00  2.00   
Width (feet)  3.00  3.00  0.00  6.00  6.00  0.00   

#2 Secondary 154.20' 96.0' long  x 14.0' breadth bridge (overflow weir)   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.64  2.67  2.70  2.65  2.64  2.65  2.65  2.63   

Primary OutFlow  Max=42.79 cfs @ 14.07 hrs  HW=154.28'  TW=150.84'   (Dynamic Tailwater)
1=compound weir  (Orifice Controls 42.79 cfs @ 4.75 fps)

Secondary OutFlow  Max=6.05 cfs @ 14.07 hrs  HW=154.28'  TW=152.33'   (Dynamic Tailwater)
2=bridge (overflow weir)  (Weir Controls 6.05 cfs @ 0.76 fps)
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Pond 1P: Exst Pond
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Inflow Area=92.209 ac
Peak Elev=154.28'
Storage=61,440 cf

49.22 cfs
48.84 cfs

42.79 cfs

6.05 cfs
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Summary for Pond 2P: stream to 60" twin culverts (DP-1)

Water will sit in stream channel until it reaches a minimum elevation of 150.72, since that is the lowest 
elevation of one of the 60" culverts.  Therefore, this elevation was used as the starting elevation for the 
modeling of the stream and 60" twin culverts.

Inflow Area = 92.209 ac, 9.99% Impervious,  Inflow Depth > 2.33"    for  10-year event
Inflow = 48.84 cfs @ 14.07 hrs,  Volume= 17.923 af
Outflow = 48.84 cfs @ 14.08 hrs,  Volume= 17.922 af,  Atten= 0%,  Lag= 0.5 min
Primary = 48.84 cfs @ 14.08 hrs,  Volume= 17.922 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Starting Elev= 150.72'   Surf.Area= 852 sf   Storage= 735 cf
Peak Elev= 152.33' @ 14.08 hrs   Surf.Area= 1,462 sf   Storage= 2,505 cf   (1,770 cf above start)

Plug-Flow detention time= 3.1 min calculated for 17.901 af (100% of inflow)
Center-of-Mass det. time= 0.9 min ( 1,018.7 - 1,017.8 )

Volume Invert Avail.Storage Storage Description
#1 149.70' 6,090 cf existing stream (Irregular) Listed below (Recalc)

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

149.70 596 131.8 0 0 596
152.00 1,239 152.2 2,066 2,066 1,161
154.00 2,902 266.7 4,025 6,090 5,001

Device Routing     Invert Outlet Devices
#1 Primary 150.72' 60.0" W x 38.0" H, R=42.0"  Elliptical Culvert   

L= 98.0'   RCP, groove end projecting,  Ke= 0.200   
Outlet Invert= 150.10'   S= 0.0063 '/'   Cc= 0.900   
n= 0.011  Concrete pipe, straight & clean   

#2 Primary 150.77' 60.0" W x 38.0" H, R=42.0"  Elliptical Culvert   
L= 98.0'   RCP, groove end projecting,  Ke= 0.200   
Outlet Invert= 150.40'   S= 0.0038 '/'   Cc= 0.900   
n= 0.011  Concrete pipe, straight & clean   

Primary OutFlow  Max=48.84 cfs @ 14.08 hrs  HW=152.33'   (Free Discharge)
1=Culvert  (Barrel Controls 26.82 cfs @ 6.21 fps)
2=Culvert  (Barrel Controls 22.01 cfs @ 5.32 fps)
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Pond 2P: stream to 60" twin culverts (DP-1)
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Inflow Area=92.209 ac
Peak Elev=152.33'
Storage=2,505 cf

48.84 cfs
48.84 cfs
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Summary for Pond A: Pocket Pond (P-5)

Grate: Campbell Foundry Model # 3433.
Existing rip-rap for weir is 10 foot wide and will remain.

Inflow Area = 7.740 ac, 48.71% Impervious,  Inflow Depth = 2.89"    for  10-year event
Inflow = 20.37 cfs @ 12.13 hrs,  Volume= 1.866 af
Outflow = 10.11 cfs @ 12.41 hrs,  Volume= 1.832 af,  Atten= 50%,  Lag= 16.7 min
Primary = 10.11 cfs @ 12.41 hrs,  Volume= 1.832 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Starting Elev= 155.75'   Surf.Area= 13,223 sf   Storage= 22,302 cf
Peak Elev= 157.81' @ 12.41 hrs   Surf.Area= 16,373 sf   Storage= 52,902 cf   (30,601 cf above start)
Flood Elev= 160.00'   Surf.Area= 20,823 sf   Storage= 93,104 cf   (70,803 cf above start)

Plug-Flow detention time= 573.4 min calculated for 1.320 af (71% of inflow)
Center-of-Mass det. time= 322.2 min ( 1,137.9 - 815.7 )

Volume Invert Avail.Storage Storage Description
#1 151.00' 93,104 cf pocket pond (Irregular) Listed below

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

151.00 71 155.0 0 0 71
152.00 1,449 208.7 614 614 1,636
154.00 3,771 398.6 5,038 5,652 10,833
154.36 4,394 413.9 1,468 7,120 11,833
154.86 11,762 609.2 3,891 11,011 27,736
156.00 13,633 583.6 14,462 25,473 30,259
158.00 16,653 616.5 30,236 55,709 33,622
159.00 18,677 647.0 17,655 73,364 36,753
160.00 20,823 673.7 19,740 93,104 39,636

Device Routing     Invert Outlet Devices
#1 Primary 154.09' 24.0"  Round Culvert   

L= 41.0'   CPP, square edge headwall,  Ke= 0.500   
Outlet Invert= 153.40'   S= 0.0168 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior   

#2 Device 1 155.75' 4.0" Vert. Orifice    C= 0.600   
#3 Device 1 157.25' 24.0" W x 9.0" H Vert. Slots (side) X 2.00    C= 0.600   
#4 Device 1 157.25' 36.0" W x 9.0" H Vert. Slot (front)    C= 0.600   
#5 Device 1 158.50' 36.0" x 55.5" Horiz. Grate X 4.00 columns   

X 8 rows C= 0.600 in 1.3" x 6.5" Grate   
Limited to weir flow at low heads   

#6 Secondary 159.00' 153.0 deg x 10.0' long x 1.00' rise Trap Weir   C= 2.47   
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Primary OutFlow  Max=10.10 cfs @ 12.41 hrs  HW=157.81'  TW=152.96'   (Dynamic Tailwater)
1=Culvert  (Passes 10.10 cfs of 24.97 cfs potential flow)

2=Orifice  (Orifice Controls 0.58 cfs @ 6.63 fps)
3=Slots (side)  (Orifice Controls 5.44 cfs @ 2.41 fps)
4=Slot (front)  (Orifice Controls 4.08 cfs @ 2.41 fps)
5=Grate  ( Controls 0.00 cfs)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=155.75'  TW=152.10'   (Dynamic Tailwater)
6=Trap Weir  ( Controls 0.00 cfs)

Pond A: Pocket Pond (P-5)
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Inflow Area=7.740 ac
Peak Elev=157.81'
Storage=52,902 cf

20.37 cfs

10.11 cfs
10.11 cfs

0.00 cfs
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Summary for Pond FB-1: Forebay

Inflow Area = 1.360 ac, 91.18% Impervious,  Inflow Depth = 4.38"    for  10-year event
Inflow = 6.41 cfs @ 12.08 hrs,  Volume= 0.496 af
Outflow = 6.36 cfs @ 12.09 hrs,  Volume= 0.496 af,  Atten= 1%,  Lag= 0.6 min
Primary = 6.36 cfs @ 12.09 hrs,  Volume= 0.496 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Starting Elev= 158.00'   Surf.Area= 1,052 sf   Storage= 1,843 cf
Peak Elev= 158.31' @ 12.09 hrs   Surf.Area= 1,171 sf   Storage= 2,186 cf   (343 cf above start)
Flood Elev= 160.00'   Surf.Area= 1,772 sf   Storage= 4,707 cf   (2,864 cf above start)

Plug-Flow detention time= 77.4 min calculated for 0.454 af (91% of inflow)
Center-of-Mass det. time= 2.1 min ( 769.7 - 767.6 )

Volume Invert Avail.Storage Storage Description
#1 154.00' 4,707 cf Forebay (Irregular) Listed below (Recalc)

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

154.00 48 34.2 0 0 48
156.00 426 86.7 411 411 567
158.00 1,052 124.1 1,432 1,843 1,229
159.00 1,460 143.2 1,250 3,093 1,657
160.00 1,772 163.3 1,613 4,707 2,171

Device Routing     Invert Outlet Devices
#1 Primary 158.00' 153.0 deg x 11.0' long x 1.50' rise Trap Weir   C= 2.47   

Primary OutFlow  Max=6.35 cfs @ 12.09 hrs  HW=158.31'  TW=157.14'   (Dynamic Tailwater)
1=Trap Weir  (Weir Controls 6.35 cfs @ 1.68 fps)
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Pond FB-1: Forebay

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=1.360 ac
Peak Elev=158.31'

Storage=2,186 cf

6.41 cfs
6.36 cfs
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Summary for Pond FB-2: Forebay

Inflow Area = 6.380 ac, 39.66% Impervious,  Inflow Depth = 2.58"    for  10-year event
Inflow = 14.86 cfs @ 12.14 hrs,  Volume= 1.369 af
Outflow = 14.84 cfs @ 12.15 hrs,  Volume= 1.369 af,  Atten= 0%,  Lag= 0.4 min
Primary = 14.84 cfs @ 12.15 hrs,  Volume= 1.369 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Starting Elev= 158.00'   Surf.Area= 735 sf   Storage= 1,551 cf
Peak Elev= 158.61' @ 12.15 hrs   Surf.Area= 870 sf   Storage= 2,041 cf   (491 cf above start)
Flood Elev= 160.00'   Surf.Area= 1,137 sf   Storage= 3,445 cf   (1,894 cf above start)

Plug-Flow detention time= 23.6 min calculated for 1.333 af (97% of inflow)
Center-of-Mass det. time= 1.2 min ( 832.3 - 831.1 )

Volume Invert Avail.Storage Storage Description
#1 154.00' 3,445 cf forebay (Irregular) Listed below (Recalc)

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

154.00 113 50.1 0 0 113
156.00 374 77.5 462 462 419
158.00 735 103.4 1,089 1,551 834
159.00 962 116.9 846 2,397 1,095
160.00 1,137 100.3 1,048 3,445 1,401

Device Routing     Invert Outlet Devices
#1 Primary 158.00' 153.0 deg x 8.0' long x 1.50' rise Trap Weir   C= 2.47   

Primary OutFlow  Max=14.83 cfs @ 12.15 hrs  HW=158.61'  TW=157.41'   (Dynamic Tailwater)
1=Trap Weir  (Weir Controls 14.83 cfs @ 2.30 fps)
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Pond FB-2: Forebay

Inflow
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Inflow Area=6.380 ac
Peak Elev=158.61'

Storage=2,041 cf

14.86 cfs
14.84 cfs
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Time span=0.00-48.00 hrs, dt=0.01 hrs, 4801 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=82.599 ac   5.77% Impervious   Runoff Depth=3.09"Subcatchment DA-1A: Post-Dev Offsite
   Flow Length=3,950'   Tc=147.5 min   CN=73   Runoff=64.33 cfs  21.260 af

Runoff Area=4.500 ac   55.56% Impervious   Runoff Depth=3.99"Subcatchment DA-1B: Post-Dev
   Flow Length=759'   Tc=10.2 min   CN=82   Runoff=18.14 cfs  1.495 af

Runoff Area=1.880 ac   1.60% Impervious   Runoff Depth=2.01"Subcatchment DA-1C: Post-Dev
   Flow Length=293'   Tc=25.0 min   CN=61   Runoff=2.57 cfs  0.314 af

Runoff Area=0.440 ac   100.00% Impervious   Runoff Depth=5.76"Subcatchment DA-1D: Post-Dev
   Tc=6.0 min   CN=98   Runoff=2.59 cfs  0.211 af

Runoff Area=0.920 ac   86.96% Impervious   Runoff Depth=5.18"Subcatchment DA-1E: Post-Dev
   Flow Length=534'   Tc=6.0 min   CN=93   Runoff=5.19 cfs  0.397 af

Runoff Area=1.870 ac   35.83% Impervious   Runoff Depth=3.48"Subcatchment DA-1F: Post-Dev
   Flow Length=133'   Tc=8.3 min   CN=77   Runoff=7.04 cfs  0.542 af

Avg. Depth=0.82'   Max Vel=7.94 fps   Inflow=45.45 cfs  21.880 afReach 1R: open portion of box culvert
n=0.017   L=3.5'   S=0.0143 '/'   Capacity=443.50 cfs   Outflow=45.45 cfs  21.880 af

Avg. Depth=0.72'   Max Vel=8.99 fps   Inflow=45.45 cfs  21.880 afReach 2R: bridge portion over box culvert
n=0.017   L=14.3'   S=0.0210 '/'   Capacity=421.44 cfs   Outflow=45.45 cfs  21.880 af

Peak Elev=154.39'  Storage=65,378 cf   Inflow=67.29 cfs  24.184 afPond 1P: Exst Pond
   Primary=45.45 cfs  21.880 af   Secondary=21.57 cfs  2.289 af   Outflow=67.02 cfs  24.169 af

Peak Elev=152.64'  Storage=3,004 cf   Inflow=67.02 cfs  24.169 afPond 2P: stream to 60" twin culverts 
   Outflow=67.02 cfs  24.167 af

Peak Elev=158.05'  Storage=56,542 cf   Inflow=26.14 cfs  2.418 afPond A: Pocket Pond (P-5)
   Primary=16.38 cfs  2.382 af   Secondary=0.00 cfs  0.000 af   Outflow=16.38 cfs  2.382 af

Peak Elev=158.35'  Storage=2,233 cf   Inflow=7.78 cfs  0.609 afPond FB-1: Forebay
   Outflow=7.73 cfs  0.609 af

Peak Elev=158.72'  Storage=2,133 cf   Inflow=19.47 cfs  1.809 afPond FB-2: Forebay
   Outflow=19.44 cfs  1.809 af

Total Runoff Area = 92.209 ac   Runoff Volume = 24.220 af   Average Runoff Depth = 3.15"
90.01% Pervious = 83.001 ac     9.99% Impervious = 9.208 ac
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Summary for Subcatchment DA-1A: Post-Dev Offsite

Runoff = 64.33 cfs @ 13.93 hrs,  Volume= 21.260 af,  Depth= 3.09"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr 25-year  Rainfall=6.00"

Area (ac) CN Description
8.287 73 Woods, Fair, HSG C
5.037 76 Woods/grass comb., Fair, HSG C

21.037 60 Woods, Fair, HSG B
32.137 79 Woods, Fair, HSG D

0.187 98 Unconnected pavement, HSG C
6.037 80 1/2 acre lots, 25% imp, HSG C
0.337 98 Unconnected pavement, HSG B
6.037 70 1/2 acre lots, 25% imp, HSG B
0.467 98 Unconnected pavement, HSG D
3.036 85 1/2 acre lots, 25% imp, HSG D

82.599 73 Weighted Average
77.831 94.23% Pervious Area

4.768 5.77% Impervious Area
0.991 20.78% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
13.6 100 0.0200 0.12 Sheet Flow, 

Grass: Dense   n= 0.240   P2= 3.50"
6.2 320 0.0300 0.87 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
97.4 1,600 0.0030 0.27 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
30.3 1,930 0.0050 1.06 Shallow Concentrated Flow, 

Grassed Waterway   Kv= 15.0 fps
147.5 3,950 Total
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Subcatchment DA-1A: Post-Dev Offsite

Runoff
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Time  (hours)
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Type III 24-hr 25-year
Rainfall=6.00"

Runoff Area=82.599 ac
Runoff Volume=21.260 af

Runoff Depth=3.09"
Flow Length=3,950'

Tc=147.5 min
CN=73

64.33 cfs
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Summary for Subcatchment DA-1B: Post-Dev

Runoff = 18.14 cfs @ 12.14 hrs,  Volume= 1.495 af,  Depth= 3.99"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr 25-year  Rainfall=6.00"

Area (ac) CN Description
2.000 61 >75% Grass cover, Good, HSG B
0.300 98 Roofs, HSG B
2.200 98 Paved parking, HSG B
4.500 82 Weighted Average
2.000 44.44% Pervious Area
2.500 55.56% Impervious Area

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

6.7 100 0.1200 0.25 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.50"

1.9 125 0.0240 1.08 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

0.2 33 0.0240 3.14 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

1.4 501 0.0100 5.94 10.50 Pipe Channel, 
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.013  Corrugated PE, smooth interior

10.2 759 Total
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Subcatchment DA-1B: Post-Dev
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Hydrograph
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Type III 24-hr 25-year
Rainfall=6.00"

Runoff Area=4.500 ac
Runoff Volume=1.495 af

Runoff Depth=3.99"
Flow Length=759'

Tc=10.2 min
CN=82

18.14 cfs
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Summary for Subcatchment DA-1C: Post-Dev

Runoff = 2.57 cfs @ 12.37 hrs,  Volume= 0.314 af,  Depth= 2.01"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr 25-year  Rainfall=6.00"

Area (ac) CN Description
0.400 60 Woods, Fair, HSG B
0.030 98 Unconnected pavement, HSG B
1.450 61 >75% Grass cover, Good, HSG B
1.880 61 Weighted Average
1.850 98.40% Pervious Area
0.030 1.60% Impervious Area
0.030 100.00% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
20.5 100 0.0200 0.08 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.50"
4.5 193 0.0104 0.71 Shallow Concentrated Flow, 

Short Grass Pasture   Kv= 7.0 fps
25.0 293 Total

Subcatchment DA-1C: Post-Dev
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Type III 24-hr 25-year
Rainfall=6.00"

Runoff Area=1.880 ac
Runoff Volume=0.314 af

Runoff Depth=2.01"
Flow Length=293'

Tc=25.0 min
CN=61

2.57 cfs
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Summary for Subcatchment DA-1D: Post-Dev

Runoff = 2.59 cfs @ 12.08 hrs,  Volume= 0.211 af,  Depth= 5.76"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr 25-year  Rainfall=6.00"

Area (ac) CN Description
0.440 98 Roofs, HSG B
0.440 100.00% Impervious Area

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

6.0 Direct Entry, 

Subcatchment DA-1D: Post-Dev

Runoff
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Type III 24-hr 25-year
Rainfall=6.00"

Runoff Area=0.440 ac
Runoff Volume=0.211 af

Runoff Depth=5.76"
Tc=6.0 min

CN=98

2.59 cfs
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Summary for Subcatchment DA-1E: Post-Dev

Runoff = 5.19 cfs @ 12.08 hrs,  Volume= 0.397 af,  Depth= 5.18"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr 25-year  Rainfall=6.00"

Area (ac) CN Description
0.120 61 >75% Grass cover, Good, HSG B
0.800 98 Paved parking, HSG B
0.920 93 Weighted Average
0.120 13.04% Pervious Area
0.800 86.96% Impervious Area

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

1.4 100 0.0125 1.19 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.50"

0.4 59 0.0125 2.27 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

1.1 375 0.0100 5.94 10.50 Pipe Channel, 
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'  n= 0.013

2.9 534 Total,  Increased to minimum Tc = 6.0 min

Subcatchment DA-1E: Post-Dev
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Type III 24-hr 25-year
Rainfall=6.00"

Runoff Area=0.920 ac
Runoff Volume=0.397 af

Runoff Depth=5.18"
Flow Length=534'

Tc=6.0 min
CN=93

5.19 cfs
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Summary for Subcatchment DA-1F: Post-Dev

Runoff = 7.04 cfs @ 12.12 hrs,  Volume= 0.542 af,  Depth= 3.48"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr 25-year  Rainfall=6.00"

Area (ac) CN Description
0.750 61 >75% Grass cover, Good, HSG B
0.170 98 Paved parking, HSG C
0.450 74 >75% Grass cover, Good, HSG C
0.500 98 Water Surface, HSG C
1.870 77 Weighted Average
1.200 64.17% Pervious Area
0.670 35.83% Impervious Area

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

8.0 100 0.0300 0.21 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.50"

0.3 33 0.0910 2.11 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

8.3 133 Total

Subcatchment DA-1F: Post-Dev

Runoff
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Type III 24-hr 25-year
Rainfall=6.00"

Runoff Area=1.870 ac
Runoff Volume=0.542 af

Runoff Depth=3.48"
Flow Length=133'

Tc=8.3 min
CN=77

7.04 cfs
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Summary for Reach 1R: open portion of box culvert

Inflow Area = 92.209 ac, 9.99% Impervious,  Inflow Depth > 2.85"    for  25-year event
Inflow = 45.45 cfs @ 13.98 hrs,  Volume= 21.880 af
Outflow = 45.45 cfs @ 13.98 hrs,  Volume= 21.880 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Max. Velocity= 7.94 fps,  Min. Travel Time= 0.0 min
Avg. Velocity = 2.67 fps,  Avg. Travel Time= 0.0 min

Peak Storage= 20 cf @ 13.98 hrs,  Average Depth at Peak Storage= 0.82'
Bank-Full Depth= 4.00',  Capacity at Bank-Full= 443.50 cfs

7.00'  x  4.00'  deep channel,  n= 0.017  Concrete, unfinished
Length= 3.5'   Slope= 0.0143 '/'
Inlet Invert= 150.05',  Outlet Invert= 150.00'

Reach 1R: open portion of box culvert
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Inflow Area=92.209 ac
Avg. Depth=0.82'
Max Vel=7.94 fps

n=0.017
L=3.5'

S=0.0143 '/'
Capacity=443.50 cfs

45.45 cfs
45.45 cfs
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Summary for Reach 2R: bridge portion over box culvert

box culvert - opening 7'Wx4'Hx12'L
adjusted height to account for wooden beams underneath the bridge.

Inflow Area = 92.209 ac, 9.99% Impervious,  Inflow Depth > 2.85"    for  25-year event
Inflow = 45.45 cfs @ 13.98 hrs,  Volume= 21.880 af
Outflow = 45.45 cfs @ 13.98 hrs,  Volume= 21.880 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Max. Velocity= 8.99 fps,  Min. Travel Time= 0.0 min
Avg. Velocity = 2.98 fps,  Avg. Travel Time= 0.1 min

Peak Storage= 72 cf @ 13.98 hrs,  Average Depth at Peak Storage= 0.72'
Bank-Full Depth= 3.33',  Capacity at Bank-Full= 421.44 cfs

7.00'  x  3.33'  deep channel,  n= 0.017  Concrete, unfinished
Length= 14.3'   Slope= 0.0210 '/'
Inlet Invert= 150.00',  Outlet Invert= 149.70'

Reach 2R: bridge portion over box culvert
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Inflow Area=92.209 ac
Avg. Depth=0.72'
Max Vel=8.99 fps

n=0.017
L=14.3'

S=0.0210 '/'
Capacity=421.44 cfs

45.45 cfs
45.45 cfs
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Summary for Pond 1P: Exst Pond

There are two different crest bredth lengths, so shorter length was taken.

Inflow Area = 92.209 ac, 9.99% Impervious,  Inflow Depth > 3.15"    for  25-year event
Inflow = 67.29 cfs @ 13.93 hrs,  Volume= 24.184 af
Outflow = 67.02 cfs @ 13.98 hrs,  Volume= 24.169 af,  Atten= 0%,  Lag= 3.0 min
Primary = 45.45 cfs @ 13.98 hrs,  Volume= 21.880 af
Secondary = 21.57 cfs @ 13.98 hrs,  Volume= 2.289 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 154.39' @ 13.98 hrs   Surf.Area= 35,988 sf   Storage= 65,378 cf
Flood Elev= 156.00'   Surf.Area= 48,106 sf   Storage= 132,693 cf

Plug-Flow detention time= 29.7 min calculated for 24.164 af (100% of inflow)
Center-of-Mass det. time= 28.6 min ( 998.7 - 970.1 )

Volume Invert Avail.Storage Storage Description
#1 152.10' 132,693 cf existing pond (Irregular) Listed below (Recalc)

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

152.10 21,607 727.8 0 0 21,607
154.00 33,288 897.6 51,752 51,752 43,624
156.00 48,106 962.7 80,941 132,693 53,439

Device Routing     Invert Outlet Devices
#1 Primary 152.10' compound weir, Cv= 2.62 (C= 3.28)   

Head (feet)  0.00  1.00  1.00  1.00  2.00  2.00   
Width (feet)  3.00  3.00  0.00  6.00  6.00  0.00   

#2 Secondary 154.20' 96.0' long  x 14.0' breadth bridge (overflow weir)   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.64  2.67  2.70  2.65  2.64  2.65  2.65  2.63   

Primary OutFlow  Max=45.45 cfs @ 13.98 hrs  HW=154.39'  TW=150.87'   (Dynamic Tailwater)
1=compound weir  (Orifice Controls 45.45 cfs @ 5.05 fps)

Secondary OutFlow  Max=21.57 cfs @ 13.98 hrs  HW=154.39'  TW=152.64'   (Dynamic Tailwater)
2=bridge (overflow weir)  (Weir Controls 21.57 cfs @ 1.16 fps)
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Pond 1P: Exst Pond
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Inflow Area=92.209 ac
Peak Elev=154.39'
Storage=65,378 cf

67.29 cfs
67.02 cfs

45.45 cfs

21.57 cfs
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Summary for Pond 2P: stream to 60" twin culverts (DP-1)

Water will sit in stream channel until it reaches a minimum elevation of 150.72, since that is the lowest 
elevation of one of the 60" culverts.  Therefore, this elevation was used as the starting elevation for the 
modeling of the stream and 60" twin culverts.

Inflow Area = 92.209 ac, 9.99% Impervious,  Inflow Depth > 3.15"    for  25-year event
Inflow = 67.02 cfs @ 13.98 hrs,  Volume= 24.169 af
Outflow = 67.02 cfs @ 13.99 hrs,  Volume= 24.167 af,  Atten= 0%,  Lag= 0.5 min
Primary = 67.02 cfs @ 13.99 hrs,  Volume= 24.167 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Starting Elev= 150.72'   Surf.Area= 852 sf   Storage= 735 cf
Peak Elev= 152.64' @ 13.99 hrs   Surf.Area= 1,697 sf   Storage= 3,004 cf   (2,269 cf above start)

Plug-Flow detention time= 2.5 min calculated for 24.151 af (100% of inflow)
Center-of-Mass det. time= 0.8 min ( 999.6 - 998.7 )

Volume Invert Avail.Storage Storage Description
#1 149.70' 6,090 cf existing stream (Irregular) Listed below (Recalc)

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

149.70 596 131.8 0 0 596
152.00 1,239 152.2 2,066 2,066 1,161
154.00 2,902 266.7 4,025 6,090 5,001

Device Routing     Invert Outlet Devices
#1 Primary 150.72' 60.0" W x 38.0" H, R=42.0"  Elliptical Culvert   

L= 98.0'   RCP, groove end projecting,  Ke= 0.200   
Outlet Invert= 150.10'   S= 0.0063 '/'   Cc= 0.900   
n= 0.011  Concrete pipe, straight & clean   

#2 Primary 150.77' 60.0" W x 38.0" H, R=42.0"  Elliptical Culvert   
L= 98.0'   RCP, groove end projecting,  Ke= 0.200   
Outlet Invert= 150.40'   S= 0.0038 '/'   Cc= 0.900   
n= 0.011  Concrete pipe, straight & clean   

Primary OutFlow  Max=67.02 cfs @ 13.99 hrs  HW=152.64'   (Free Discharge)
1=Culvert  (Barrel Controls 36.43 cfs @ 6.64 fps)
2=Culvert  (Barrel Controls 30.59 cfs @ 5.77 fps)
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Pond 2P: stream to 60" twin culverts (DP-1)
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Inflow Area=92.209 ac
Peak Elev=152.64'
Storage=3,004 cf

67.02 cfs
67.02 cfs
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Summary for Pond A: Pocket Pond (P-5)

Grate: Campbell Foundry Model # 3433.
Existing rip-rap for weir is 10 foot wide and will remain.

Inflow Area = 7.740 ac, 48.71% Impervious,  Inflow Depth = 3.75"    for  25-year event
Inflow = 26.14 cfs @ 12.13 hrs,  Volume= 2.418 af
Outflow = 16.38 cfs @ 12.31 hrs,  Volume= 2.382 af,  Atten= 37%,  Lag= 10.7 min
Primary = 16.38 cfs @ 12.31 hrs,  Volume= 2.382 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Starting Elev= 155.75'   Surf.Area= 13,223 sf   Storage= 22,302 cf
Peak Elev= 158.05' @ 12.31 hrs   Surf.Area= 16,749 sf   Storage= 56,542 cf   (34,240 cf above start)
Flood Elev= 160.00'   Surf.Area= 20,823 sf   Storage= 93,104 cf   (70,803 cf above start)

Plug-Flow detention time= 443.7 min calculated for 1.870 af (77% of inflow)
Center-of-Mass det. time= 263.8 min ( 1,073.9 - 810.1 )

Volume Invert Avail.Storage Storage Description
#1 151.00' 93,104 cf pocket pond (Irregular) Listed below

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

151.00 71 155.0 0 0 71
152.00 1,449 208.7 614 614 1,636
154.00 3,771 398.6 5,038 5,652 10,833
154.36 4,394 413.9 1,468 7,120 11,833
154.86 11,762 609.2 3,891 11,011 27,736
156.00 13,633 583.6 14,462 25,473 30,259
158.00 16,653 616.5 30,236 55,709 33,622
159.00 18,677 647.0 17,655 73,364 36,753
160.00 20,823 673.7 19,740 93,104 39,636

Device Routing     Invert Outlet Devices
#1 Primary 154.09' 24.0"  Round Culvert   

L= 41.0'   CPP, square edge headwall,  Ke= 0.500   
Outlet Invert= 153.40'   S= 0.0168 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior   

#2 Device 1 155.75' 4.0" Vert. Orifice    C= 0.600   
#3 Device 1 157.25' 24.0" W x 9.0" H Vert. Slots (side) X 2.00    C= 0.600   
#4 Device 1 157.25' 36.0" W x 9.0" H Vert. Slot (front)    C= 0.600   
#5 Device 1 158.50' 36.0" x 55.5" Horiz. Grate X 4.00 columns   

X 8 rows C= 0.600 in 1.3" x 6.5" Grate   
Limited to weir flow at low heads   

#6 Secondary 159.00' 153.0 deg x 10.0' long x 1.00' rise Trap Weir   C= 2.47   
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Primary OutFlow  Max=16.38 cfs @ 12.31 hrs  HW=158.05'  TW=153.26'   (Dynamic Tailwater)
1=Culvert  (Passes 16.38 cfs of 26.01 cfs potential flow)

2=Orifice  (Orifice Controls 0.61 cfs @ 7.03 fps)
3=Slots (side)  (Orifice Controls 9.01 cfs @ 3.00 fps)
4=Slot (front)  (Orifice Controls 6.76 cfs @ 3.00 fps)
5=Grate  ( Controls 0.00 cfs)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=155.75'  TW=152.10'   (Dynamic Tailwater)
6=Trap Weir  ( Controls 0.00 cfs)

Pond A: Pocket Pond (P-5)
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Inflow Area=7.740 ac
Peak Elev=158.05'
Storage=56,542 cf

26.14 cfs

16.38 cfs
16.38 cfs

0.00 cfs
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Summary for Pond FB-1: Forebay

Inflow Area = 1.360 ac, 91.18% Impervious,  Inflow Depth = 5.37"    for  25-year event
Inflow = 7.78 cfs @ 12.08 hrs,  Volume= 0.609 af
Outflow = 7.73 cfs @ 12.09 hrs,  Volume= 0.609 af,  Atten= 1%,  Lag= 0.6 min
Primary = 7.73 cfs @ 12.09 hrs,  Volume= 0.609 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Starting Elev= 158.00'   Surf.Area= 1,052 sf   Storage= 1,843 cf
Peak Elev= 158.35' @ 12.09 hrs   Surf.Area= 1,187 sf   Storage= 2,233 cf   (390 cf above start)
Flood Elev= 160.00'   Surf.Area= 1,772 sf   Storage= 4,707 cf   (2,864 cf above start)

Plug-Flow detention time= 67.8 min calculated for 0.566 af (93% of inflow)
Center-of-Mass det. time= 2.0 min ( 765.3 - 763.3 )

Volume Invert Avail.Storage Storage Description
#1 154.00' 4,707 cf Forebay (Irregular) Listed below (Recalc)

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

154.00 48 34.2 0 0 48
156.00 426 86.7 411 411 567
158.00 1,052 124.1 1,432 1,843 1,229
159.00 1,460 143.2 1,250 3,093 1,657
160.00 1,772 163.3 1,613 4,707 2,171

Device Routing     Invert Outlet Devices
#1 Primary 158.00' 153.0 deg x 11.0' long x 1.50' rise Trap Weir   C= 2.47   

Primary OutFlow  Max=7.71 cfs @ 12.09 hrs  HW=158.35'  TW=157.59'   (Dynamic Tailwater)
1=Trap Weir  (Weir Controls 7.71 cfs @ 1.78 fps)
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Pond FB-1: Forebay
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Inflow Area=1.360 ac
Peak Elev=158.35'

Storage=2,233 cf

7.78 cfs
7.73 cfs
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Summary for Pond FB-2: Forebay

Inflow Area = 6.380 ac, 39.66% Impervious,  Inflow Depth = 3.40"    for  25-year event
Inflow = 19.47 cfs @ 12.14 hrs,  Volume= 1.809 af
Outflow = 19.44 cfs @ 12.15 hrs,  Volume= 1.809 af,  Atten= 0%,  Lag= 0.4 min
Primary = 19.44 cfs @ 12.15 hrs,  Volume= 1.809 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Starting Elev= 158.00'   Surf.Area= 735 sf   Storage= 1,551 cf
Peak Elev= 158.72' @ 12.15 hrs   Surf.Area= 894 sf   Storage= 2,133 cf   (583 cf above start)
Flood Elev= 160.00'   Surf.Area= 1,137 sf   Storage= 3,445 cf   (1,894 cf above start)

Plug-Flow detention time= 19.1 min calculated for 1.774 af (98% of inflow)
Center-of-Mass det. time= 1.1 min ( 825.2 - 824.1 )

Volume Invert Avail.Storage Storage Description
#1 154.00' 3,445 cf forebay (Irregular) Listed below (Recalc)

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

154.00 113 50.1 0 0 113
156.00 374 77.5 462 462 419
158.00 735 103.4 1,089 1,551 834
159.00 962 116.9 846 2,397 1,095
160.00 1,137 100.3 1,048 3,445 1,401

Device Routing     Invert Outlet Devices
#1 Primary 158.00' 153.0 deg x 8.0' long x 1.50' rise Trap Weir   C= 2.47   

Primary OutFlow  Max=19.43 cfs @ 12.15 hrs  HW=158.72'  TW=157.83'   (Dynamic Tailwater)
1=Trap Weir  (Weir Controls 19.43 cfs @ 2.47 fps)
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Pond FB-2: Forebay
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Inflow Area=6.380 ac
Peak Elev=158.72'

Storage=2,133 cf
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Time span=0.00-48.00 hrs, dt=0.01 hrs, 4801 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Dyn-Stor-Ind method  -  Pond routing by Dyn-Stor-Ind method

Runoff Area=82.599 ac   5.77% Impervious   Runoff Depth=4.81"Subcatchment DA-1A: Post-Dev Offsite
   Flow Length=3,950'   Tc=147.5 min   CN=73   Runoff=101.16 cfs  33.108 af

Runoff Area=4.500 ac   55.56% Impervious   Runoff Depth=5.86"Subcatchment DA-1B: Post-Dev
   Flow Length=759'   Tc=10.2 min   CN=82   Runoff=26.31 cfs  2.197 af

Runoff Area=1.880 ac   1.60% Impervious   Runoff Depth=3.44"Subcatchment DA-1C: Post-Dev
   Flow Length=293'   Tc=25.0 min   CN=61   Runoff=4.59 cfs  0.540 af

Runoff Area=0.440 ac   100.00% Impervious   Runoff Depth=7.76"Subcatchment DA-1D: Post-Dev
   Tc=6.0 min   CN=98   Runoff=3.46 cfs  0.285 af

Runoff Area=0.920 ac   86.96% Impervious   Runoff Depth=7.16"Subcatchment DA-1E: Post-Dev
   Flow Length=534'   Tc=6.0 min   CN=93   Runoff=7.05 cfs  0.549 af

Runoff Area=1.870 ac   35.83% Impervious   Runoff Depth=5.27"Subcatchment DA-1F: Post-Dev
   Flow Length=133'   Tc=8.3 min   CN=77   Runoff=10.60 cfs  0.822 af

Avg. Depth=0.86'   Max Vel=8.16 fps   Inflow=49.17 cfs  28.812 afReach 1R: open portion of box culvert
n=0.017   L=3.5'   S=0.0143 '/'   Capacity=443.50 cfs   Outflow=49.17 cfs  28.812 af

Avg. Depth=0.76'   Max Vel=9.25 fps   Inflow=49.17 cfs  28.812 afReach 2R: bridge portion over box culvert
n=0.017   L=14.3'   S=0.0210 '/'   Capacity=421.44 cfs   Outflow=49.17 cfs  28.812 af

Peak Elev=154.56'  Storage=71,566 cf   Inflow=105.29 cfs  37.464 afPond 1P: Exst Pond
   Primary=49.17 cfs  28.812 af   Secondary=55.85 cfs  8.636 af   Outflow=105.02 cfs  37.448 af

Peak Elev=153.24'  Storage=4,157 cf   Inflow=105.02 cfs  37.448 afPond 2P: stream to 60" twin culverts 
   Outflow=105.01 cfs  37.446 af

Peak Elev=158.51'  Storage=64,727 cf   Inflow=37.52 cfs  3.571 afPond A: Pocket Pond (P-5)
   Primary=24.29 cfs  3.534 af   Secondary=0.00 cfs  0.000 af   Outflow=24.29 cfs  3.534 af

Peak Elev=158.53'  Storage=2,451 cf   Inflow=10.50 cfs  0.834 afPond FB-1: Forebay
   Outflow=10.40 cfs  0.834 af

Peak Elev=158.91'  Storage=2,315 cf   Inflow=28.89 cfs  2.737 afPond FB-2: Forebay
   Outflow=28.76 cfs  2.737 af

Total Runoff Area = 92.209 ac   Runoff Volume = 37.501 af   Average Runoff Depth = 4.88"
90.01% Pervious = 83.001 ac     9.99% Impervious = 9.208 ac
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Summary for Subcatchment DA-1A: Post-Dev Offsite

Runoff = 101.16 cfs @ 13.93 hrs,  Volume= 33.108 af,  Depth= 4.81"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr 100-year  Rainfall=8.00"

Area (ac) CN Description
8.287 73 Woods, Fair, HSG C
5.037 76 Woods/grass comb., Fair, HSG C

21.037 60 Woods, Fair, HSG B
32.137 79 Woods, Fair, HSG D

0.187 98 Unconnected pavement, HSG C
6.037 80 1/2 acre lots, 25% imp, HSG C
0.337 98 Unconnected pavement, HSG B
6.037 70 1/2 acre lots, 25% imp, HSG B
0.467 98 Unconnected pavement, HSG D
3.036 85 1/2 acre lots, 25% imp, HSG D

82.599 73 Weighted Average
77.831 94.23% Pervious Area

4.768 5.77% Impervious Area
0.991 20.78% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
13.6 100 0.0200 0.12 Sheet Flow, 

Grass: Dense   n= 0.240   P2= 3.50"
6.2 320 0.0300 0.87 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
97.4 1,600 0.0030 0.27 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
30.3 1,930 0.0050 1.06 Shallow Concentrated Flow, 

Grassed Waterway   Kv= 15.0 fps
147.5 3,950 Total
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Subcatchment DA-1A: Post-Dev Offsite
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Type III 24-hr 100-year
Rainfall=8.00"

Runoff Area=82.599 ac
Runoff Volume=33.108 af

Runoff Depth=4.81"
Flow Length=3,950'

Tc=147.5 min
CN=73

101.16 cfs



Type III 24-hr 100-year  Rainfall=8.00"BAC Post-Dev 2011-0224
  Printed  2/24/2011Prepared by Povall Engineering, PLLC

Page 89HydroCAD® 9.00  s/n 06075  © 2009 HydroCAD Software Solutions LLC

Summary for Subcatchment DA-1B: Post-Dev

Runoff = 26.31 cfs @ 12.14 hrs,  Volume= 2.197 af,  Depth= 5.86"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr 100-year  Rainfall=8.00"

Area (ac) CN Description
2.000 61 >75% Grass cover, Good, HSG B
0.300 98 Roofs, HSG B
2.200 98 Paved parking, HSG B
4.500 82 Weighted Average
2.000 44.44% Pervious Area
2.500 55.56% Impervious Area

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

6.7 100 0.1200 0.25 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 3.50"

1.9 125 0.0240 1.08 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

0.2 33 0.0240 3.14 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

1.4 501 0.0100 5.94 10.50 Pipe Channel, 
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'
n= 0.013  Corrugated PE, smooth interior

10.2 759 Total
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Subcatchment DA-1B: Post-Dev
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Type III 24-hr 100-year
Rainfall=8.00"

Runoff Area=4.500 ac
Runoff Volume=2.197 af

Runoff Depth=5.86"
Flow Length=759'

Tc=10.2 min
CN=82

26.31 cfs
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Summary for Subcatchment DA-1C: Post-Dev

Runoff = 4.59 cfs @ 12.36 hrs,  Volume= 0.540 af,  Depth= 3.44"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr 100-year  Rainfall=8.00"

Area (ac) CN Description
0.400 60 Woods, Fair, HSG B
0.030 98 Unconnected pavement, HSG B
1.450 61 >75% Grass cover, Good, HSG B
1.880 61 Weighted Average
1.850 98.40% Pervious Area
0.030 1.60% Impervious Area
0.030 100.00% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
20.5 100 0.0200 0.08 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.50"
4.5 193 0.0104 0.71 Shallow Concentrated Flow, 

Short Grass Pasture   Kv= 7.0 fps
25.0 293 Total

Subcatchment DA-1C: Post-Dev
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Type III 24-hr 100-year
Rainfall=8.00"

Runoff Area=1.880 ac
Runoff Volume=0.540 af

Runoff Depth=3.44"
Flow Length=293'

Tc=25.0 min
CN=61

4.59 cfs
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Summary for Subcatchment DA-1D: Post-Dev

Runoff = 3.46 cfs @ 12.08 hrs,  Volume= 0.285 af,  Depth= 7.76"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr 100-year  Rainfall=8.00"

Area (ac) CN Description
0.440 98 Roofs, HSG B
0.440 100.00% Impervious Area

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

6.0 Direct Entry, 

Subcatchment DA-1D: Post-Dev

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr 100-year
Rainfall=8.00"

Runoff Area=0.440 ac
Runoff Volume=0.285 af

Runoff Depth=7.76"
Tc=6.0 min

CN=98

3.46 cfs
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Summary for Subcatchment DA-1E: Post-Dev

Runoff = 7.05 cfs @ 12.08 hrs,  Volume= 0.549 af,  Depth= 7.16"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr 100-year  Rainfall=8.00"

Area (ac) CN Description
0.120 61 >75% Grass cover, Good, HSG B
0.800 98 Paved parking, HSG B
0.920 93 Weighted Average
0.120 13.04% Pervious Area
0.800 86.96% Impervious Area

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

1.4 100 0.0125 1.19 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.50"

0.4 59 0.0125 2.27 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

1.1 375 0.0100 5.94 10.50 Pipe Channel, 
18.0"  Round  Area= 1.8 sf  Perim= 4.7'  r= 0.38'  n= 0.013

2.9 534 Total,  Increased to minimum Tc = 6.0 min

Subcatchment DA-1E: Post-Dev

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr 100-year
Rainfall=8.00"

Runoff Area=0.920 ac
Runoff Volume=0.549 af

Runoff Depth=7.16"
Flow Length=534'

Tc=6.0 min
CN=93

7.05 cfs
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Summary for Subcatchment DA-1F: Post-Dev

Runoff = 10.60 cfs @ 12.12 hrs,  Volume= 0.822 af,  Depth= 5.27"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Type III 24-hr 100-year  Rainfall=8.00"

Area (ac) CN Description
0.750 61 >75% Grass cover, Good, HSG B
0.170 98 Paved parking, HSG C
0.450 74 >75% Grass cover, Good, HSG C
0.500 98 Water Surface, HSG C
1.870 77 Weighted Average
1.200 64.17% Pervious Area
0.670 35.83% Impervious Area

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

8.0 100 0.0300 0.21 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.50"

0.3 33 0.0910 2.11 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

8.3 133 Total

Subcatchment DA-1F: Post-Dev

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr 100-year
Rainfall=8.00"

Runoff Area=1.870 ac
Runoff Volume=0.822 af

Runoff Depth=5.27"
Flow Length=133'

Tc=8.3 min
CN=77

10.60 cfs
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Summary for Reach 1R: open portion of box culvert

Inflow Area = 92.209 ac, 9.99% Impervious,  Inflow Depth > 3.75"    for  100-year event
Inflow = 49.17 cfs @ 13.96 hrs,  Volume= 28.812 af
Outflow = 49.17 cfs @ 13.96 hrs,  Volume= 28.812 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Max. Velocity= 8.16 fps,  Min. Travel Time= 0.0 min
Avg. Velocity = 2.92 fps,  Avg. Travel Time= 0.0 min

Peak Storage= 21 cf @ 13.96 hrs,  Average Depth at Peak Storage= 0.86'
Bank-Full Depth= 4.00',  Capacity at Bank-Full= 443.50 cfs

7.00'  x  4.00'  deep channel,  n= 0.017  Concrete, unfinished
Length= 3.5'   Slope= 0.0143 '/'
Inlet Invert= 150.05',  Outlet Invert= 150.00'

Reach 1R: open portion of box culvert

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=92.209 ac
Avg. Depth=0.86'
Max Vel=8.16 fps

n=0.017
L=3.5'

S=0.0143 '/'
Capacity=443.50 cfs

49.17 cfs
49.17 cfs
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Summary for Reach 2R: bridge portion over box culvert

box culvert - opening 7'Wx4'Hx12'L
adjusted height to account for wooden beams underneath the bridge.

Inflow Area = 92.209 ac, 9.99% Impervious,  Inflow Depth > 3.75"    for  100-year event
Inflow = 49.17 cfs @ 13.96 hrs,  Volume= 28.812 af
Outflow = 49.17 cfs @ 13.96 hrs,  Volume= 28.812 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Max. Velocity= 9.25 fps,  Min. Travel Time= 0.0 min
Avg. Velocity = 3.27 fps,  Avg. Travel Time= 0.1 min

Peak Storage= 76 cf @ 13.96 hrs,  Average Depth at Peak Storage= 0.76'
Bank-Full Depth= 3.33',  Capacity at Bank-Full= 421.44 cfs

7.00'  x  3.33'  deep channel,  n= 0.017  Concrete, unfinished
Length= 14.3'   Slope= 0.0210 '/'
Inlet Invert= 150.00',  Outlet Invert= 149.70'

Reach 2R: bridge portion over box culvert

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=92.209 ac
Avg. Depth=0.76'
Max Vel=9.25 fps

n=0.017
L=14.3'

S=0.0210 '/'
Capacity=421.44 cfs

49.17 cfs
49.17 cfs
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Summary for Pond 1P: Exst Pond

There are two different crest bredth lengths, so shorter length was taken.

Inflow Area = 92.209 ac, 9.99% Impervious,  Inflow Depth > 4.88"    for  100-year event
Inflow = 105.29 cfs @ 13.93 hrs,  Volume= 37.464 af
Outflow = 105.02 cfs @ 13.96 hrs,  Volume= 37.448 af,  Atten= 0%,  Lag= 1.6 min
Primary = 49.17 cfs @ 13.96 hrs,  Volume= 28.812 af
Secondary = 55.85 cfs @ 13.96 hrs,  Volume= 8.636 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Peak Elev= 154.56' @ 13.96 hrs   Surf.Area= 37,181 sf   Storage= 71,566 cf
Flood Elev= 156.00'   Surf.Area= 48,106 sf   Storage= 132,693 cf

Plug-Flow detention time= 23.7 min calculated for 37.440 af (100% of inflow)
Center-of-Mass det. time= 23.0 min ( 973.7 - 950.7 )

Volume Invert Avail.Storage Storage Description
#1 152.10' 132,693 cf existing pond (Irregular) Listed below (Recalc)

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

152.10 21,607 727.8 0 0 21,607
154.00 33,288 897.6 51,752 51,752 43,624
156.00 48,106 962.7 80,941 132,693 53,439

Device Routing     Invert Outlet Devices
#1 Primary 152.10' compound weir, Cv= 2.62 (C= 3.28)   

Head (feet)  0.00  1.00  1.00  1.00  2.00  2.00   
Width (feet)  3.00  3.00  0.00  6.00  6.00  0.00   

#2 Secondary 154.20' 96.0' long  x 14.0' breadth bridge (overflow weir)   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.64  2.67  2.70  2.65  2.64  2.65  2.65  2.63   

Primary OutFlow  Max=49.16 cfs @ 13.96 hrs  HW=154.56'  TW=150.91'   (Dynamic Tailwater)
1=compound weir  (Orifice Controls 49.16 cfs @ 5.46 fps)

Secondary OutFlow  Max=55.85 cfs @ 13.96 hrs  HW=154.56'  TW=153.24'   (Dynamic Tailwater)
2=bridge (overflow weir)  (Weir Controls 55.85 cfs @ 1.60 fps)
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Pond 1P: Exst Pond

Inflow
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Primary
Secondary

Hydrograph

Time  (hours)
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Inflow Area=92.209 ac
Peak Elev=154.56'
Storage=71,566 cf

105.29 cfs
105.02 cfs

49.17 cfs55.85 cfs



Type III 24-hr 100-year  Rainfall=8.00"BAC Post-Dev 2011-0224
  Printed  2/24/2011Prepared by Povall Engineering, PLLC

Page 99HydroCAD® 9.00  s/n 06075  © 2009 HydroCAD Software Solutions LLC

Summary for Pond 2P: stream to 60" twin culverts (DP-1)

Water will sit in stream channel until it reaches a minimum elevation of 150.72, since that is the lowest 
elevation of one of the 60" culverts.  Therefore, this elevation was used as the starting elevation for the 
modeling of the stream and 60" twin culverts.

Inflow Area = 92.209 ac, 9.99% Impervious,  Inflow Depth > 4.87"    for  100-year event
Inflow = 105.02 cfs @ 13.96 hrs,  Volume= 37.448 af
Outflow = 105.01 cfs @ 13.97 hrs,  Volume= 37.446 af,  Atten= 0%,  Lag= 0.6 min
Primary = 105.01 cfs @ 13.97 hrs,  Volume= 37.446 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Starting Elev= 150.72'   Surf.Area= 852 sf   Storage= 735 cf
Peak Elev= 153.24' @ 13.97 hrs   Surf.Area= 2,185 sf   Storage= 4,157 cf   (3,422 cf above start)

Plug-Flow detention time= 1.8 min calculated for 37.421 af (100% of inflow)
Center-of-Mass det. time= 0.7 min ( 974.5 - 973.8 )

Volume Invert Avail.Storage Storage Description
#1 149.70' 6,090 cf existing stream (Irregular) Listed below (Recalc)

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

149.70 596 131.8 0 0 596
152.00 1,239 152.2 2,066 2,066 1,161
154.00 2,902 266.7 4,025 6,090 5,001

Device Routing     Invert Outlet Devices
#1 Primary 150.72' 60.0" W x 38.0" H, R=42.0"  Elliptical Culvert   

L= 98.0'   RCP, groove end projecting,  Ke= 0.200   
Outlet Invert= 150.10'   S= 0.0063 '/'   Cc= 0.900   
n= 0.011  Concrete pipe, straight & clean   

#2 Primary 150.77' 60.0" W x 38.0" H, R=42.0"  Elliptical Culvert   
L= 98.0'   RCP, groove end projecting,  Ke= 0.200   
Outlet Invert= 150.40'   S= 0.0038 '/'   Cc= 0.900   
n= 0.011  Concrete pipe, straight & clean   

Primary OutFlow  Max=105.00 cfs @ 13.97 hrs  HW=153.24'   (Free Discharge)
1=Culvert  (Barrel Controls 56.28 cfs @ 7.30 fps)
2=Culvert  (Barrel Controls 48.73 cfs @ 6.47 fps)



Type III 24-hr 100-year  Rainfall=8.00"BAC Post-Dev 2011-0224
  Printed  2/24/2011Prepared by Povall Engineering, PLLC

Page 100HydroCAD® 9.00  s/n 06075  © 2009 HydroCAD Software Solutions LLC

Pond 2P: stream to 60" twin culverts (DP-1)
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Inflow Area=92.209 ac
Peak Elev=153.24'

Storage=4,157 cf

105.02 cfs
105.01 cfs
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Summary for Pond A: Pocket Pond (P-5)

Grate: Campbell Foundry Model # 3433.
Existing rip-rap for weir is 10 foot wide and will remain.

Inflow Area = 7.740 ac, 48.71% Impervious,  Inflow Depth = 5.54"    for  100-year event
Inflow = 37.52 cfs @ 12.13 hrs,  Volume= 3.571 af
Outflow = 24.29 cfs @ 12.30 hrs,  Volume= 3.534 af,  Atten= 35%,  Lag= 10.5 min
Primary = 24.29 cfs @ 12.30 hrs,  Volume= 3.534 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Starting Elev= 155.75'   Surf.Area= 13,223 sf   Storage= 22,302 cf
Peak Elev= 158.51' @ 12.30 hrs   Surf.Area= 17,687 sf   Storage= 64,727 cf   (42,425 cf above start)
Flood Elev= 160.00'   Surf.Area= 20,823 sf   Storage= 93,104 cf   (70,803 cf above start)

Plug-Flow detention time= 309.5 min calculated for 3.022 af (85% of inflow)
Center-of-Mass det. time= 193.4 min ( 995.1 - 801.7 )

Volume Invert Avail.Storage Storage Description
#1 151.00' 93,104 cf pocket pond (Irregular) Listed below

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

151.00 71 155.0 0 0 71
152.00 1,449 208.7 614 614 1,636
154.00 3,771 398.6 5,038 5,652 10,833
154.36 4,394 413.9 1,468 7,120 11,833
154.86 11,762 609.2 3,891 11,011 27,736
156.00 13,633 583.6 14,462 25,473 30,259
158.00 16,653 616.5 30,236 55,709 33,622
159.00 18,677 647.0 17,655 73,364 36,753
160.00 20,823 673.7 19,740 93,104 39,636

Device Routing     Invert Outlet Devices
#1 Primary 154.09' 24.0"  Round Culvert   

L= 41.0'   CPP, square edge headwall,  Ke= 0.500   
Outlet Invert= 153.40'   S= 0.0168 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior   

#2 Device 1 155.75' 4.0" Vert. Orifice    C= 0.600   
#3 Device 1 157.25' 24.0" W x 9.0" H Vert. Slots (side) X 2.00    C= 0.600   
#4 Device 1 157.25' 36.0" W x 9.0" H Vert. Slot (front)    C= 0.600   
#5 Device 1 158.50' 36.0" x 55.5" Horiz. Grate X 4.00 columns   

X 8 rows C= 0.600 in 1.3" x 6.5" Grate   
Limited to weir flow at low heads   

#6 Secondary 159.00' 153.0 deg x 10.0' long x 1.00' rise Trap Weir   C= 2.47   



Type III 24-hr 100-year  Rainfall=8.00"BAC Post-Dev 2011-0224
  Printed  2/24/2011Prepared by Povall Engineering, PLLC

Page 102HydroCAD® 9.00  s/n 06075  © 2009 HydroCAD Software Solutions LLC

Primary OutFlow  Max=24.29 cfs @ 12.30 hrs  HW=158.51'  TW=153.93'   (Dynamic Tailwater)
1=Culvert  (Passes 24.29 cfs of 27.98 cfs potential flow)

2=Orifice  (Orifice Controls 0.68 cfs @ 7.76 fps)
3=Slots (side)  (Orifice Controls 13.49 cfs @ 4.50 fps)
4=Slot (front)  (Orifice Controls 10.12 cfs @ 4.50 fps)
5=Grate  (Weir Controls 0.00 cfs @ 0.34 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=155.75'  TW=152.10'   (Dynamic Tailwater)
6=Trap Weir  ( Controls 0.00 cfs)

Pond A: Pocket Pond (P-5)
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Inflow Area=7.740 ac
Peak Elev=158.51'
Storage=64,727 cf

37.52 cfs

24.29 cfs
24.29 cfs

0.00 cfs
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Summary for Pond FB-1: Forebay

Inflow Area = 1.360 ac, 91.18% Impervious,  Inflow Depth = 7.36"    for  100-year event
Inflow = 10.50 cfs @ 12.08 hrs,  Volume= 0.834 af
Outflow = 10.40 cfs @ 12.09 hrs,  Volume= 0.834 af,  Atten= 1%,  Lag= 0.4 min
Primary = 10.40 cfs @ 12.09 hrs,  Volume= 0.834 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Starting Elev= 158.00'   Surf.Area= 1,052 sf   Storage= 1,843 cf
Peak Elev= 158.53' @ 12.31 hrs   Surf.Area= 1,259 sf   Storage= 2,451 cf   (608 cf above start)
Flood Elev= 160.00'   Surf.Area= 1,772 sf   Storage= 4,707 cf   (2,864 cf above start)

Plug-Flow detention time= 54.8 min calculated for 0.791 af (95% of inflow)
Center-of-Mass det. time= 2.0 min ( 759.1 - 757.1 )

Volume Invert Avail.Storage Storage Description
#1 154.00' 4,707 cf Forebay (Irregular) Listed below (Recalc)

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

154.00 48 34.2 0 0 48
156.00 426 86.7 411 411 567
158.00 1,052 124.1 1,432 1,843 1,229
159.00 1,460 143.2 1,250 3,093 1,657
160.00 1,772 163.3 1,613 4,707 2,171

Device Routing     Invert Outlet Devices
#1 Primary 158.00' 153.0 deg x 11.0' long x 1.50' rise Trap Weir   C= 2.47   

Primary OutFlow  Max=10.27 cfs @ 12.09 hrs  HW=158.42'  TW=158.10'   (Dynamic Tailwater)
1=Trap Weir  (Weir Controls 10.27 cfs @ 1.91 fps)
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Pond FB-1: Forebay
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Inflow Area=1.360 ac
Peak Elev=158.53'

Storage=2,451 cf

10.50 cfs
10.40 cfs
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Summary for Pond FB-2: Forebay

Inflow Area = 6.380 ac, 39.66% Impervious,  Inflow Depth = 5.15"    for  100-year event
Inflow = 28.89 cfs @ 12.14 hrs,  Volume= 2.737 af
Outflow = 28.76 cfs @ 12.15 hrs,  Volume= 2.737 af,  Atten= 0%,  Lag= 0.3 min
Primary = 28.76 cfs @ 12.15 hrs,  Volume= 2.737 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Starting Elev= 158.00'   Surf.Area= 735 sf   Storage= 1,551 cf
Peak Elev= 158.91' @ 12.16 hrs   Surf.Area= 941 sf   Storage= 2,315 cf   (764 cf above start)
Flood Elev= 160.00'   Surf.Area= 1,137 sf   Storage= 3,445 cf   (1,894 cf above start)

Plug-Flow detention time= 13.9 min calculated for 2.701 af (99% of inflow)
Center-of-Mass det. time= 1.0 min ( 814.7 - 813.7 )

Volume Invert Avail.Storage Storage Description
#1 154.00' 3,445 cf forebay (Irregular) Listed below (Recalc)

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

154.00 113 50.1 0 0 113
156.00 374 77.5 462 462 419
158.00 735 103.4 1,089 1,551 834
159.00 962 116.9 846 2,397 1,095
160.00 1,137 100.3 1,048 3,445 1,401

Device Routing     Invert Outlet Devices
#1 Primary 158.00' 153.0 deg x 8.0' long x 1.50' rise Trap Weir   C= 2.47   

Primary OutFlow  Max=28.49 cfs @ 12.15 hrs  HW=158.91'  TW=158.31'   (Dynamic Tailwater)
1=Trap Weir  (Weir Controls 28.49 cfs @ 2.65 fps)
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KATHY HOCHUL
Governor

ERIK KULLESEID
Commissioner

January 05, 2023

Wendy Przetakiewicz
Povall Engineering, PLLC
3 Nancy Court, Suite 4
Wappingers Falls, NY 12590

Re: SEQRA
Site Plan for BAC Properties, LLC Full Build Out
30 Airport Dr, Wappingers Falls, NY 12590
22PR09377
Job No. 2223

Dear Wendy Przetakiewicz:

Thank you for requesting the comments of the Office of Parks, Recreation and Historic
Preservation (OPRHP). We have reviewed the project in accordance with the New York State
Historic Preservation Act of 1980 (Section 14.09 of the New York Parks, Recreation and Historic
Preservation Law). These comments are those of the OPRHP and relate only to Historic/Cultural
resources. They do not include potential environmental impacts to New York State Parkland that
may be involved in or near your project. Such impacts must be considered as part of the
environmental review of the project pursuant to the State Environmental Quality Review Act
(New York Environmental Conservation Law Article 8) and its implementing regulations (6
NYCRR Part 617).

Based upon this review, it is the opinion of OPRHP that no properties, including archaeological
and/or historic resources, listed in or eligible for the New York State and National Registers of
Historic Places will be impacted by this project.

If further correspondence is required regarding this project, please be sure to refer to the
OPRHP Project Review (PR) number noted above.

Sincerely,

R. Daniel Mackay

Deputy Commissioner for Historic Preservation
Division for Historic Preservation

rev: J. Carter

New York State Office of Parks, Recreation and Historic Preservation
Division for Historic Preservation, Peebles Island, PO Box 189, Waterford, New York 12188-0189

(518) 237-8643 • https://parks.ny.gov/shpo
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