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1.0 EXECUTIVE SUMMARY 
 

Stewart’s Shops is proposing to construct a 3,851 sf convenient store, a parking lot and covered gas 
pumps on an approximately 1.19 acre parcel  located at 923 Riverview Road  in the Town of Lloyd 
(Highland), Ulster County.   This project site  is comprised of three (3) separate parcels that will be 
combined into one (1).  One (1) of these parcels is currently in use as a used car dealership and the 
other two  (2) are currently residential properties, of which, one  (1) has remained unoccupied for 
some time.  The project area has previously undergone significant development and consists of both 
fairly vegetated lawn and wooded areas, as well as, areas of impervious cover associated with the 
existing uses.   
 
Under the proposed Plan, Stewart’s is proposing to re‐develop the existing parcels which will result 
in approximately 1.34 acres of soil disturbances (includes off‐site disturbances).  The development 
of the project will be subject to the NYSDEC SPDES General Permit No. GP‐0‐20‐001 for water quality 
and quantity as it will disturb greater than 1 acre for this project. 
 
The Plan addresses the impacts associated with the proposed Stewart’s Shops construction project.  
The objectives of this Plan are to: 
 

1. Preserve existing drainage patterns to the extent practical. 
2. Prevent potential stormwater quality impacts and erosion and sedimentation resulting from 

the proposed project. 
3. Limit increases in stormwater runoff resulting from the proposed construction. 

 
Per section 9.2.1.B.II Water Quality Treatment Objectives for Redevelopment Projects states: 
 
“The Plan proposes  that a minimum of 25% of  the water quality volume  (WQv)  from disturbed, 
impervious area  is  captured and  treated by  the  implementation of  standard SMP or  reduced by 
application of green infrastructure techniques (see Chapter 5 of this Manual).  For all sites that utilize 
structural  SMPs,  these  practices  should  be  targeted  to  treat  areas with  the  greatest  pollutant 
generation potential (e.g. parking areas, service stations, etc.).  If the construction project includes 
both new development and redevelopment activities, treatment would be required for 25% of the 
existing  impervious  area  plus  100%  of  the  additional  impervious  area.   As with  design  of  any 
practice, sizing of structures should be based on all areas contributing  to  the SMP.   Construction 
projects that involve redevelopment of a portion of the site, may choose diversion or flow splitters 
to be able to size the control structures for the reconstructed area only.  For all sites that utilize green 
infrastructure techniques (see Table 3.2), a proposed plan is effective when runoff is controlled near 
the  source  and managed  by  infiltration,  reuse,  and  evapotranspiration.    “Although  encouraged, 
meeting  the  Runoff  Reduction  Volume  (RRv)  sizing  criteria  is  not  required  for  redevelopment 
projects”. 
 
The objective of controlling water quantity is to ensure that the peak rate of runoff leaving the site 
does not increase as the result of development.  The existing developments located at this location 
currently provide no quality or quantity controls for stormwater prior to discharge from the site.  The 
proposed management strategy consists of the use of a subsurface stormwater detention system to 
temporarily hold the stormwater runoff associated with the development of this project and then 
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release the stored stormwater in a controlled manner.  Pre versus Post development peak flows for 
various storm intensities will be maintained at all existing discharge points for this project. 
 
Water quality control for the project will be achieved through the use of a Bioretention Filter Bed (F‐
5).  The sizing of the treatment unit shall meet or exceed the requirements of the NYSDEC SWDM 
and be adequately sized to treat a minimum of 25% of the WQv from the existing impervious areas 
and 100% of the WQv from the new impervious areas.  The Bioretention Filter Bed will also be sized 
to adequately reduce the required Runoff Reduction Volume  in accordance with Chapter 4 of the 
NYSDEC SWDM. 
 
Routine maintenance is a key component in the successful operation of the stormwater management 
practice.   Provisions ensuring  the upkeep are necessary and are  submitted  in  the accompanying 
maintenance plan.  The Maintenance Plan, SWPPP and draft Notice‐of‐Intent (NOI) Application have 
been completed for this project site.  The NOI is required to be submitted to the NYSDEC, along with 
the MS4 Acceptance Form, in order to obtain a SPDES permit to construct the site.  Application to 
the NYSDEC for permit coverage occurs prior to construction activities and after municipal site plan 
approvals have been obtained. 
 
The  following SWPPP quantitatively assesses  the pre development and post development  runoff 
conditions of the project site.  The report documents that the proposed improvements will meet the 
water  quality  parameters  as  set  forth  in  the NYSDEC  guidelines.   A  copy  of  this  SWPPP will  be 
maintained onsite in a job box and will be available for review upon request. 
 

1.1 DESIGN METHODOLOGY 
 
1. Determine contributory watershed area(s) and subsequent sub‐watersheds for the project 

according to site conditions. 

2. Evaluate pre and post development stormwater runoff conditions for various storm intensities, 
durations and frequencies of occurrences using USDA Technical Release 55 (TR‐55) 
methodology. 

3. Evaluate and obtain the RRv. 

4. Evaluate peak runoff and storage requirements for the 1, 10 and 100‐year storm frequencies. 
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2.0 SITE CONDITIONS 
 

2.1 Topography 
 
The project area predominately suburban in nature.  Areas immediately to the north, south, east and 
west of the project site are primarily residential with commercial properties  located along the US 
Highway 9W  corridor.   The proposed project  site  is  currently  comprised of  an existing used  car 
dealership and two (2) residential parcels.  The site is comprised of a mix of moderately vegetated 
grasses and wooded areas with areas of  impervious cover associated with the existing uses.   The 
existing topography of the site generally slopes to the south. 
 

2.2 Soil Data 
 
The United States Department of Agriculture (USDA) classifies soils into four hydrologic soil groups 
(A, B, C and D).   Soil group A consists of soils  that have a higher potential  for  increased  rates of 
infiltration of surface runoff, while soils in group D have much slower rates of runoff infiltration.   
 
Using  the USDA’s National Resources Conservation  (NRCS) Soil Survey Data,  the soil maps of  the 
existing watershed area reveal predominately moderate to slowly draining soils.   The project soils 
consist  entirely  of Mardin‐Nassau  complex,  3  to  8  percent  slopes.    This  soil  type  falls  into  the 
hydrologic  soil group D.   The existing drainage area was determined  to have a  composite  curve 
number (CN) of 88. 
 
See Exhibit A.4 for the NRCS Soil Survey Mapping information.  The information in Exhibit A.4 is also 
provided in Exhibits E.1 and E.2 which shows the hydrologic soil group delineations within the project 
site. 
 

2.3 Surface and Groundwater 
 

1) Surface Waters 
 
No surface waters are located on the project site.   The nearest significant body of surface 
water is the Hudson River.  The river is located approximately 0.80 miles east of the project 
site.  Stormwater discharges from the project site ultimately make their way to the river via 
a combination of both open and closed drainage systems. 
 

2) Groundwater 
 
The project will not affect any wells within the project area.  This project will be designed to 
ensure that there is no adverse effect on any active sources of water or to the quality of the 
groundwater.  Portions of the project site are classified as a “Hot Spot” due to the re‐fueling 
operations that will occur on‐site.  As such, any water quality/quantity control system that 
receives  runoff  from  a  “Hot  Spot”  area  is  designed  with  a  liner  system  to  prevent 
contaminants from entering groundwater.   
 
The project is not located within a primary or Federal Sole Source Aquifer. 
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2.4 Flood Plains 
 
The Flood Hazard Boundary Map for the project area (36111C0780E) dated September 25, 2009, was 
reviewed (See Exhibit A.5).  The Federal Emergency Management Agency (FEMA) mapping indicates 
that the proposed project site is not located within a 100‐year flood zone. 

 
2.5 Wetlands 

 
The project area was reviewed utilizing the online Environmental Resources Mapper provided by the 
NYSDEC.  There are no state or federally regulated wetlands located on the project site. 
 

2.6 Historic and Cultural Resources 
 
Information  obtained  from  the  New  York  State  Office  of  Parks,  Recreation  and  Historic  Places 
(OHRHP) website, revealed that this project site is located in an archeologically sensitive area.   As 
previously stated, the project site has previously undergone significant development.   
 
A “No  Impact”  letter  for  the project site, dated March 31, 2021, has been  received  from OHRHP 
indicating that the project will not impact any items of historical or cultural significance.  A copy of 
the letter is included as Exhibit A.6. 
 

2.7 Endangered Species 
 
The NYSDEC Environmental Resource Online Mapper was reviewed and it indicated that no known 
State regulated rare plant, rare animals or significant natural communities prevail on‐site. 
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3.0 STORMWATER EROSION AND SEDIMENT CONTROLS 
 

3.1 Construction Phasing 
 
All  erosion  and  sediment  controls measures will  be  required  to  be  in  place  prior  to  any  soil 
disturbances.   The following  is a summary of the suggested sequence and estimated duration of 
construction operations.  The final placement and extent of proposed erosion and sediment controls 
are shown on the Construction Drawings. 
 

Construction Activities Duration 

1.    Obtain all necessary permits. 2 weeks 

2.    Install perimeter sediment controls in accordance with NYS DEC Guidelines for 
Erosion and Sediment Control (silt fence (SF), inlet protection (IP) as needed 
and Stabilized Construction Entrance (SCE) for construction of road and 
infrastructure).  

4 days 

3.    Establish staging and storage areas on site for parking area and infrastructure 
construction and protect from erosion and soil migration.  

2 days 

4.    Clear site of existing trees to limit of disturbance and grub stumps.  Remove 
stumps from site and dispose of in a legal manner off-site. Mulch all areas which 
will not be disturbed within 14 days.  

1 week 

5.    Strip topsoil from proposed areas, and stockpile. Protect stockpile area from 
migration with silt fence and temp seeding. Mulch all areas which will not be 
disturbed within 14 days.  

2 days 

6.    Remove existing structures and utilities. 1 week 

7.    Rough grade proposed parking areas and building site area.  Imported and 
exported material to be delivered to site through SCE.  Contractor to keep all 
debris off public roadways.  Sweep Chapel Hill Road, South Chapel Hill Road 
and US Highway 9W as necessary during construction. 

1 week 

8.    Construct proposed building, gas canopy, install proposed building utilities and 
install proposed sanitary force main. 

5 weeks 

9.    Install drainage culverts and stabilize disturbed areas immediately upon 
completion of grading operation.  

2 weeks 

10.  Install temporary catch basin inlet protection. 2 days 

11.  Import base material for parking areas and grade to elevations shown on plans. 1 week 

12.  Install pavement to lines and grades shown on plans. 2 days 

13.  Fine grade areas outside of paving.  Topsoil and permanently seed all disturbed 
areas. 

1 week 

14.  Stabilize all other disturbed areas.  Upon stabilization, remove sediment controls 
and stabilize any disturbance caused by the removal of controls.  

2 weeks 

15. Construct Bioretention Filter Beds and Subsurface Detention System only after 
all up gradient areas have been stabilized.   

1 week 

16. Remove E&SC measures only when directed by Qualified Inspector.  
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3.2 Construction Erosion and Sediment Controls 
 
A site specific Sediment and Erosion Control Plan has been developed for the project to contain and 
control the migration of water and wind dispersed soil and dust particles.  The complete Sediment 
and Erosion Control Plan  is  included with the Construction Drawings.   All disturbed areas will be 
maintained  in accordance with  the SPDES General Permit GP‐0‐20‐001 and  the  soil erosion and 
sediment control plan.   
 
The NYSDEC’s “New York Standards and Specifications  for Erosion and Sediment Control”,  latest 
edition addresses protecting all water resources within the project limits and measures to maintain 
the water quality of receiving bodies.   The Contractor shall be held responsible for this  issue, to 
review  the  Erosion  and  Sediment  Control  Plans  included  in  the  Contract  Documents  and,  if 
necessary,  modify  the  Plan  for  compatibility  with  the  Contractor’s  intended  sequence  of 
construction operations.  Any changes to the Erosion and Sediment Control Plans included in the 
Contract Documents made by the Contractor to facilitate his/her sequence of construction shall be 
in accordance with the requirements in the “New York Standards and Specifications for Erosion and 
Sediment Control”, latest edition. 
 

3.3 Erosion and Sediment Control Practices 
 
Erosion and sediment control measures will be  inspected  in accordance with the SPDES General 
Permit GP‐0‐20‐001 and  installed  in accordance with “New York Standards and Specifications for 
Erosion and Sediment Control”, latest edition.  The Contractor shall inspect all erosion and sediment 
controls identified in this SWPPP and ensure that they are being maintained in effective operating 
conditions at all times.  A Qualified Inspector shall conduct a site inspection at least once every seven 
(7) calendar days while construction activities are ongoing.  Measures identified as deficient, shall 
be cleaned and/or repaired as necessary.  The following measures have been identified for use on 
the project: 
 
Temporary Surface Stabilization: 
Areas within  the project  limits  that may be disturbed more  than once during  the  construction 
activities will  be  stabilized  using  temporary  seed  and mulch  or  as  directed.    Disturbed  areas, 
including  stockpiles,  remaining  exposed  for more  than  fourteen  (14)  days  during  construction 
operations shall be stabilized temporarily. 
 
The contractor shall inspect any areas that have received temporary surface stabilization following 
each rain event.  Any areas that have been found to be devoid of seed and mulch due to runoff or 
caused by other means, shall have seed and mulch reapplied immediately. 
 
Storm Drain Inlet Protection: 
Inlets to drainage structures shall be protected  in order to prevent sediments from entering the 
proposed closed drainage system and migrating off site.  The location and type of inlet protection 
to be provided is shown on the Construction Drawings. 
 
The contractor shall inspect the barrier material after each rain event and make repairs as needed.  
Sediment shall be removed as necessary.  Removed sediment shall be incorporated into the site in 
a stabilized manner. 
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Silt Fence: 
A  silt  fence will be  constructed along  the areas of earthwork.   The  locations are  shown on  the 
Construction  Drawings.    Additional  silt  fence may  be  needed  as  site  conditions warrant.    The 
Contractor and Qualified Inspector are encouraged to identify addition placement opportunities in 
order  to maintain  the highest water quality  standards possible.   The provision of  silt  fence will 
prevent/reduce  sediment  from migrating  off  the  construction  site  and  entering  the  drainage 
system.   
 
The  contractor  shall  inspect  the  silt  fence  after  each  rain  event  and make  repairs  as  needed.  
Sediment shall be removed  
 
Stabilized Construction Entrance: 
The construction entrance shall be fifty (50) feet long by twelve (12) feet wide.  The construction 
entrance  captures  material  and  debris  before  vehicles  leave  the  project  site.    Refer  to  the 
Construction Drawings for placement of the construction entrance. 
 
The entrance shall be maintained in a condition which will prevent tracking or flowing of sediment 
off the project site.  The entrance shall be inspected weekly and if upon inspection it is determined 
the entrance is no longer functioning as designed, stone will be added to restore the entrance to its 
original design.  Any sediment spilled, dropped, washed or tracked onto public right‐of‐ways shall 
be removed immediately and incorporated into the site in a stabilized manner. 
 
Surface Stabilization: 
Stabilizing of graded areas will be accomplished by applying topsoil to newly graded areas and using 
various seed mixes  for the establishment of vegetation.   Refer to the Construction Drawings  for 
notes and details pertaining to surface stabilization. 
 
Prior to final inspection and the project site being finally accepted, the contractor shall continue to 
inspect newly graded and seeded areas following each rain event.  If prior to final acceptance, any 
areas are found to be in need additional topsoil or seed due to runoff or caused by other means, 
additionally topsoil and seed shall be reapplied immediately. 
 
Dust Control: 
Water shall be applied at a rate to minimize airborne particles from leaving the construction site as 
directed by the Qualified  Inspector.   Water shall be applied at the determined rate as necessary 
when site conditions warrant. 
 
Concrete Washout Areas: 
Concrete  trucks  shall  only  be  allowed  to washout  or  discharge  surplus  concrete  in  specifically 
designated washout areas that have been prepared to prevent contact between the concrete wash 
and stormwater.  Waste generated from concrete water wash shall not be allowed to flow into any 
location  other  than  the  designated  Concrete Washout  Area.    Proper  signage  designating  the 
“Concrete Washout Area” shall be placed near the facility.   
 
Hardened residue shall be disposed of  in the same manner as other non‐hazardous construction 
waste.  Maintenance of the wash area is to include removal of hardened concrete.  The facility shall 
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have sufficient volume to contain all the concrete waste resulting from washout and a minimum 
freeboard of 12 inches.  The facility shall not be filled beyond 95% capacity and shall be cleaned out 
once 75% full unless a new facility is constructed.  The Contractor shall be responsible for ensuring 
these procedures are followed. 
 
Catch Basin Sediment Traps: 
Each individual catch basin receiving runoff from disturbed areas of the site shall be installed with 
a corresponding sediment trap until such time as the disturbed area contributing to an individual 
catch  basin  has  been  stabilized.    The maximum  contributary  area  is  three  (3)  acres  and  each 
individual  sediment  trap  shall be  sized with a volume  storage  capacity of at  least 3,600  ft3 per 
contributary acre. 
 
Final Inspection: 
Prior to the project being finally accepted, it shall be inspected for any evidence of erosion or slope 
failure.  If any such condition becomes apparent upon final inspection, temporary soil erosion and 
sediment  controls  shall  be  installed  immediately  as  directed  by  the  Qualified  Inspector.    The 
situation shall be corrected according to a schedule agreed to by the Qualified Inspector and the 
Contractor. 
 

3.4 Winter Operations 
 
It  is  not  anticipated  that  soil  disturbing  operations will  extend  beyond  the  initial  construction 
season.  If the project enters a state of temporary wintertime shutdown, the owner/operator has 
the option to modify the SWPPP inspection schedule.  Prior to modifying the inspection schedule, 
all disturbed areas must first have temporary stabilization measures in place in accordance with the 
Erosion and Sediment Control Plan and to the satisfaction of the Qualified Inspector.   
 
During periods of winter shutdown, SWPPP inspections shall occur a minimum of once every thirty 
(30)  calendar days.   Once  soil disturbing  activities have  resumed,  the  inspection  schedule  shall 
return to once every seven (7) calendar days. 
 

3.5 Materials and Substance Management 
 
The materials and substances listed below are expected to be on site during construction. 
 
1. If construction vehicles are to be re‐fueled on site, petroleum products will be stored in above 

ground storage  tanks.   The  tanks will either be steel with an enclosure capable of holding 
110%  of  the  storage  tank  volume  or  Convault‐type,  concrete  encased  type with  integral 
secondary  storage.   Hydraulic oil and other oils will be  stored  in  their original containers.  
Concrete and asphalt will be stored in the original delivery trucks. 

2. Fertilizer may be stored on site  in  its original container  for a short period of  time prior  to 
seeding.  Original containers will be safely piled on pallets to protect from moisture. 

3. Paints or other  similar materials will  be  stored  in  their original  containers  and  all  empty 
containers will be disposed of in accordance with label directions. 

4. Portable sanitary facilities, which contain chemical disinfectants (deodorants), will be located 
on site, with the disinfectants held in the tank of the toilet. 
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All waste materials generated during construction will be disposed of in a suitable landfill, transfer 
station or Construction & Demolition landfill.  Any hazardous waste generated during demolition or 
construction operations will be disposed of by a  licensed hazardous waste  carrier at a  suitable 
disposal facility.  If unexpected hazardous waste is discovered during construction, the related work 
in  that area will  cease until  the  issue  is  resolved.   Portable  temporary  sanitary  facilities will be 
serviced regularly. 

 

3.6 Best Management Practices 
 
During construction, the following procedures and practices will be followed on site to reduce the 
risk of spill or other accidental exposure of materials and substances to stormwater runoff: 
 
1. Equipment cleaning, maintenance and repair will be conducted in designated areas protected 

by berms. 

2. Sediment and erosion controls will be  inspected weekly  for sediment build‐up and  failure.  
The controls will be cleaned at the discretion of the Qualified Inspector. 

3. Cleared brush, debris and soils will be stockpiled up slope from and protected by erosion and 
sediment controls. 

4. Materials brought on site shall be in the minimum quantities required. 

5. All materials  stored on  site will be  stored  in  a neat, orderly manner  in  their  appropriate 
containers, and if possible, under a roof or other enclosure. 

6. Products will be kept in original containers with the original manufacturer’s labels and safety 
data sheets will be retained. 

7. Substances will not be mixed with one another unless recommended by the manufacturer. 

8. Whenever possible, the entire product will be used up before container disposal.   Recycle 
empty containers as applicable. 

9. Manufacturer recommendations for proper use and disposal will be followed. 

10. All above grade storage tanks are to be protected from vehicle damage by barriers. 

 

3.7 Spill Prevention Practices 
 

The  following  practices will  be  followed  for  spill  prevention  and  cleanup.    The  site  contractor 
responsible for the day‐to‐day site operations will be the spill prevention and cleanup coordinator.  
He/she will designate at least one other site personnel who will receive spill prevention and cleanup 
training.  These individuals will each become responsible for a particular phase of prevention and 
cleanup.  The names of responsible spill personnel will be posted in the material storage area and 
in the on‐site construction office or trailer. 

 

1. Manufacturer’s  recommended methods  for  spill  cleanup  will  be  clearly  posted  and  site 
personnel will be made aware of  the procedures and  the  location of  the  information and 
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cleanup supplies.  Any spill in excess or suspected to be in excess of two (2) gallons will be 
reported  to  the NYSDEC Regional Response Unit.   Notification  to  the NYSDEC  (1‐800‐457‐
7362) must be  completed within  two hours of  the discovery of  the  spill.    This  is  a  legal 
requirement that must be complied with. 

2. Materials and equipment necessary for spill cleanup will be kept in the material storage area 
on site.  Equipment and materials will include, by not be limited to, absorbent pads, brooms, 
dust pans, mops, rags, gloves, goggles, activated clay, sand, sawdust and plastic and metal 
trash containers specifically for this purpose. 

3. All spills will be cleaned up immediately after discovery. 

4. The  spill area will be kept well ventilated and personnel will wear appropriate protective 
clothing to prevent injury from contact with spilled substances. 

5. Spills  of  toxic  or  hazardous materials will  be  reported  to  the  appropriate  State  of  local 
government agency, regardless of size. 

6. Concrete/Asphalt  trucks  will  not  be  allowed  to  wash  out  or  discharge  surplus 
concrete/asphalt or drum water on site, except in areas specified. 
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4.0 PRE AND POST DEVELOPMENT GRAPHICAL PEAK DISCHARGE 
 
This section describes the stormwater analysis internal to the site, including the runoff generated.  
Analysis of the greater upstream/downstream watershed to the receiving waters for this project 
site  is  not  included  in  the  computations  for  this  report.    The  non‐delineated  Pre  and  Post 
Development upstream/downstream watersheds are considered base flow and the proposed site 
improvements will not have an effect on the greater stormwater runoff.   Therefore, the Pre and 
Pose Development upstream/downstream watershed will have the exact same stormwater runoff 
characteristics. 

 
4.1 Pre‐Development Area Descriptions and Discharge Points 

 
The pre development stormwater systems were analyzed to estimate runoff generated from the 
site.    To  adequately  analyze  and  compare  the  post  development  conditions  against  the  pre 
development conditions,  the watershed was analyzed as  two  (2)  subcatchment areas.    (See Pre 
Development Subcatchments in Exhibit E.1) 
 
Pre‐Development Subcatchment Area #1 (DA1), discharges runoff to the existing closed drainage 
system along the eastern side of US Highway 9W.   Runoff flows  in a generally easterly direction 
either as surface runoff until it reaches the highway, Discharge Point #1 (DP1).  This subcatchment 
area totals approximately 0.20 acres and is comprised of a mixture of moderately vegetated grasses 
and various areas of impervious cover associated with the existing on‐site uses. This subcatchment 
has a pre development CN of 92. 
 
Pre‐Development Subcatchment Area #2  (DA2), discharges  runoff  to  the existing open drainage 
system  located along the west side of South Chapel Hill Road, Discharge Point #1  (DP2).   Runoff 
flows in a generally southerly direction either as surface runoff until it reaches the existing drainage 
swale along the roadway.  This subcatchment area totals approximately 0.92 acres and is comprised 
of  a mixture  of moderately  vegetated  grasses  and wooded  areas,  as well  as,  various  areas  of 
impervious  cover  associated  with  the  existing  on‐site  uses.    This  subcatchment  has  a  pre 
development CN of 95. 
 

4.2 Post‐Development Area Descriptions and Discharge Points 
 
The following section describes the post development stormwater management system.  The post 
development watershed has been analyzed and subdivided  in order to estimate runoff from the 
watershed and the effect of the proposed development.  To adequately analyze and compare the 
post development conditions with the pre development conditions, the watershed was divided into 
four (4) subcatchment areas. (See Post Development Subcatchments in Exhibit E.2) 
 
Post  Development  Subcatchment  Area  #1  (DA1)  consists  of  the  remaining  portions  of  Pre‐
Development DA1 that will continue to discharge to DP1.  As in the predeveloped condition, runoff 
will  continue  to  flow  in  a  generally  easterly  direction  until  it  reaches  the  highway.    This 
subcatchment  area  totals  approximately  0.04  acres  and will  be  comprised  entirely  of  densely 
vegetated (sodded) grasses.  This subcatchment has a post development CN of 80.  
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Post Development Subcatchment Areas #2 (DA2) consist of the developed portions of the project 
site.    It  includes the proposed parking areas, gasoline canopy, building,  landscaping features and 
previous impervious cover that will be transformed to densely vegetated (sodded) grasses.  Runoff 
is collected from these areas of the site and is routed, via the proposed closed drainage system to 
the proposed Bioretention Filter Bed (F‐5)  located on‐site.   Collected runoff flows to a proposed 
flow  diversion  structure  (Manhole  #3)  and  the Water Quality  Volume  (WQv)  is  routed  to  the 
bioretention  filter  for water quality  treatment.    The WQv  is  treated  and discharged directly  to 
Discharge Point #2 (DP2).  The bioretention filter receives runoff from “Hot Spot” areas on‐site and 
therefore is designed with an impermeable liner.  Runoff volumes in excess of the WQv are diverted 
away  from  the bioretention  filter  to  the proposed subsurface detention system  for attenuation.  
Controlled discharges are ultimately routed to DP2.   This subcatchment area total approximately 
0.92 acres and has a post development CN of 95. 
 
Post  Development  Subcatchment  Area  #3  (DA3)  consists  of  area  that  flows  directly  into  the 
proposed Bioretention Filter Bed (F‐5).  Runoff flows in a generally southerly direction as sheet flow 
until it reaches the proposed bioretention filter and ultimately combine with additional discharges 
at DP2.  This subcatchment area totals approximately 0.20 acres and is comprised entirely of densely 
vegetated  lawn  located  to  the  rear  of  the  proposed  building.    This  subcatchment  has  a  post 
development CN of 80. 
 
Post Development Area #4 (DA4) consists entirely of runoff collected from densely vegetated lawn 
areas adjacent to South Chapel Hill Road.   Runoff flows  in a generally southerly direction until  it 
reaches the existing drainage swale along the roadway where it combines with additional discharges 
at DP2.  This subcatchment is approximately 0.17 acres and has a post development CN of 81. 
 

4.3 Soil Restoration 
 
Per Section 5.1.6 of the NYSDEC SWDM, soil restoration techniques shall be applied to this project.  
The specifications  listed  in  this section, particularly  in areas of cuts/fills and existing  impervious 
areas that will be converted to pervious areas, shall be performed across the project site. 
 
As the project is considered a Redevelopment Activity, Soil Restoration is required in areas where 
existing impervious areas will be converted to pervious surfaces.  The following techniques shall be 
applied: 
 

 Following removal of the  impervious cover, three  (3)  inches of compost shall be applied 
over the subsoil surface.  Compost shall be aged, from plant derived materials, free of viable 
weed seeds, have no visible free water or dust produced when handling, pass through a ½” 
screen and have a suitable pH for plant growth. 

 Compost shall be tilled into the subsoil to a depth of at least twelve (12) inches using a cat‐
mounted ripper, tractor‐mounted disk or tiller. 

 Any uplifted stone/rock material of four (4) inches or larger in size shall be removed. 

 Six (6) inches of topsoil shall be applied and the areas shall be vegetated in accordance with 
the approved Plan. 

 
The existing soils on‐site fall into HSG D and as such, additional soil restoration requirements include 
aeration of the existing soil and application of six (6) inches of topsoil in areas where only existing 
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topsoil has been stripped.  Also, any areas of cuts or fills, outside of converted existing impervious 
cover, shall require full soil restoration measures. 

 
4.4 Weighted Curve Number (CN) 

 
Within each  subcatchment,  cover  type, hydrologic  conditions and  the hydrologic  soil group are 
analyzed  to determine a  runoff curve number  for sub‐areas of each subcatchment.   A weighted 
runoff curve number (CN), or composite, is then determined for each subcatchment.  Calculations 
supporting the pre development and post development scenarios are presented in Exhibit A.2 and 
A.3. 

 
4.5 Peak Discharges for Pre and Post Development Areas 

 
Using the TR‐55 graphical method and HydroCAD design software, the peak discharges for both the 
pre and post development subcatchments were determined.  The results generated by the software 
for each subcatchment are shown in the following tables.   

 

Table 1 
Pre‐Development Peak Discharge Rates 

Catchment 
Discharge 
Point 

1‐Yr 
Peak 
Flow 
(cfs) 

10‐Yr 
Peak 
Flow 
(cfs) 

100‐Yr 
Peak 
Flow 
(cfs)  CN 

Area 
(acres) 

Tc 
(min) 

DA1  DP1  0.43  0.86  1.57  93  0.20  6.0 

DA2  DP2  1.09  2.51  4.95  87  1.14  28.8 

 

Table 2 
Post‐Development Peak Discharge Rates (Unattenuated) 

Catchment 
Discharge 
Point 

1‐Yr 
Peak 
Flow 
(cfs) 

10‐Yr 
Peak 
Flow 
(cfs) 

100‐Yr 
Peak 
Flow 
(cfs)  CN 

Area 
(acres) 

Tc 
(min) 

DA1  DP1  0.05  0.23  0.50  80  0.04  6.0 

DA2  DP2  1.77  1.79  2.99  95  0.92  12.2 

DA3  DP2  0.21  3.41  5.64  80  0.20  8.7 

DA4  DP2  0.18  0.36  0.88  81  0.17  8.6 

 
*  TR‐55 requires a minimum Tc of 6.0 minutes.   

 
4.6 Pre‐Development versus Post Development Peak Discharges at Discharge Points 

 
Post  Development  Areas  DA1  discharges  from  the  project  site  at  DP1  and  the  resulting  post 
development discharge  rate  at DP1  is  less  than  the pre development discharge  rate.   As  such, 
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stormwater management  facilities will not be required  for  this post development subcatchment 
area. 
 
Post Development Areas DA2, DA3 and DA4 combine to discharge stormwater runoff from the site 
at DP2.  As a result of the proposed development, DP2 will have a post development discharge rate 
that exceeds the pre development discharge rate.  Therefore, stormwater management facilities to 
attenuate the discharge rate will be required.   Attenuation of stormwater discharge rates will be 
accomplished  within  the  proposed  Subsurface  Stormwater  Detention  System.    Following 
attenuation of post development stormwater runoff, discharges at DP2 will be equal to or less than 
the existing discharge rates.   
 

4.7 Graphical Peak Discharge Usage 
 
The graphical peak discharge method was used to determine the following: 
 

1) Preliminary sizing of the stormwater management facilities and discharge rates; 

2) Preliminary calculations of WQv and RRv values; 

3) Sizing of the proposed closed drainage system; 
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5.0 UNIFORM SIZING CRITERIA 
 
The United States Environmental Protection Agency (USEPA) and the NYSDEC have placed greater 
emphasis  on  ensuring  that  water  quality  standards  are  maintained  both  onsite  as  well  as 
downstream  of  development.   Maintaining water  quality  involves  the  removal  or  reduction  of 
pollutants  including  suspended  solids,  phosphates,  nitrates  and  other  chemicals  generated  by 
development.  The new water quality standards expand upon the peak flow attenuation concept to 
include  parameters  designed  to  protect  downstream  channels  from  stream  bank  erosion  and 
flooding. 
 
The NYSDEC assumes that, by default, the proposed stormwater management practices meet water 
quality objectives if the proposed practices are designed in accordance with the List of Acceptable 
Stormwater Management Practices set forth in the NYSDEC SWDM. 
 
Additionally, updates to the NYSDEC SWDM have mandated additional treatment practices in the 
form of “green” infrastructure used to further reduce the volume of runoff produced. 

 
5.1 Water Quality Volume (WQv) 

 
The water quality volume is designed to improve the water quality of the discharged stormwater 
runoff and to capture and treat 90% of the average annual stormwater runoff volume.  The WQv is 
defined as: 
 

WQv = [(P)(Rv)(A)]/12 
 
Where: 
WQv = Water Quality Volume (acre‐feet) 
P = 90% Rainfall Event Number (inches) 
Rv = 0.05+0.009(I); Minimum Rv = 0.20 
I = Impervious Cover (percent) 
A = Site Area (acres) 
 
The WQv was determined to be 0.055 acre‐feet (2,417 ft3) for Post Development Area DA2 which is 
directed  to  the proposed Bioretention  Filter Bed  (F‐5)  via Diversion  Structure Manhole #3  (see 
Construction  Drawings).    The  WQv  was  determined  based  upon  the  existing  and  proposed 
impervious areas (parking lots, sidewalks, etc.).  See Exhibit B.1 for calculations. 
 

5.2 Runoff Reduction Volume (RRv) 
 
Implementation of “green”  infrastructure practices aid  in  the  reduction of  runoff by proactively 
reducing  runoff  volume,  peak  flow  and  flow  duration.    It  also  promotes  infiltration  and 
evapotranspiration to improve groundwater recharge and relieve pollutants for the “end of pipe” 
stormwater  treatment  practice.    The  “green”  infrastructure  techniques  listed  below  are  pre‐
approved methods  that  the  NYSDEC  has  deemed  acceptable  to  be  used  towards  planning  of 
development projects and runoff reduction.  Some standard SMPs may also be used instead of the 
options below. 
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Table 3 
Runoff Reduction Techniques 

Group  Practice  Project Implementation/Justification 

Preservation of 
Natural Resources 

Preservation of Undisturbed 
Areas 

To the extent practical, undisturbed areas have been 
preserved by adhering to the minimum site development 
requirements of the Stewart’s Shops Corporation, 
however almost the entire site requires disturbances. 

Preservation of Buffers  None presently exist on the site. 

Reduction of Clearing and 
Grading 

To the extent practical, clearing and grading has been 
minimized to meet the minimum site development 
requirements of the Stewart’s Shops Corporation. 

Locating Development in 
Less Sensitive Areas 

None presently exist on the site. 

Open Space Design  This site is not conducive to open space design. 

Soil Restoration 
Soil restoration measures shall be provided for this 
project. 

Reduction of 
Impervious Cover 

 

Roadway Reduction  None presently exist on the site. 

Sidewalk Reduction  Minimum practical to meet ADA and Town standards. 

Driveway Reduction  None presently exist on the site. 

Cul‐de‐sac Reduction  None presently exist on the site. 

Building Footprint Reduction 
Per the minimum sizing requirements of the Stewart’s 
Shops Corporation, a second story for a convenient store is 
not practical for this location. 

Parking Reduction 
Parking area and drive aisles are designed to Town 
standards. 

Runoff Reduction 
Techniques 

Conservation of Natural 
Areas 

None presently exist on site. 

Sheet flow to Riparian 
buffers or filter strips 

None presently exist on site. 

Vegetated Open Swale  Not proposed for this location. 

Tree Planting/Tree Box  Not proposed for this location. 

Disconnection of Rooftop 
Runoff 

Not proposed for this location. 

Stream Daylighting for 
Redevelopment Projects 

None presently exist on site. 

Rain Garden  Not allowed on “Hot Spot” sites. 

Green Roof 
Not feasible for this location as the structure will have 
sloped roof. 

Stormwater Planter 
Practice is not being proposed as it would make access 
areas to the building non ADA compliant. 

Runoff Reduction 
Techniques 
(continued) 

Rain Tank/Cistern 
Proposed landscaped areas will not require the volume of 
water needed to be stored in cisterns. 

Porous Pavement  Not allowed on “Hot Spot” sites. 
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The RRv is the minimum volume of runoff that is to be removed from the runoff volume that is sent 
to the “end of pipe” treatment practice by utilizing infiltration, evaporation, recycling, recharging, 
etc.  The intent of implementing the “green” infrastructure techniques is to redistribute the WQv 
prior to runoff being collected by the proposed stormwater drainage system.  As it is often difficult 
to remove the whole WQv, the minimum volume required is set as the RRv.  The remaining volume 
that is not treated (WQv – RRv) will then be treated at the “end of pipe” treatment system.  The 
minimum RRv is defined as: 
 

RRv(min) = [(P)(Rv*)(Ai)]/12 
 
Where: 
RRv(min) = Minimum runoff reduction volume (acre‐feet) 
Rv* = 0.05+0.009(I); where I is 100% impervious cover 
Ai = (S)(Aic) 
Aic = Total area of new impervious cover 
S = Hydrologic soil group reduction factor 
 
HSG A; S = 0.55 
HSG B; S = 0.40 
HSG C; S = 0.30 
HSG D; S = 0.20 
 
Based upon the calculations found in Exhibits B.1, the following was determined: 
 
Minimum RRv for Post Development Site = 0.008 ac‐ft (361 ft3) 
 
As a portion of the project site is considered a “Hot Spot” due to the refueling activities, limited RRv 
practices can be used on the site. 
 
Runoff generated within Post Development Site will be directed into proposed Bioretention Filter 
Bed  #1  (F‐5)  that  has  runoff  reduction  capabilities.    In Hydrologic  Soil Group D  soils,  the  filter 
provides a maximum  runoff  reduction  capacity of 40% of  the WQv.   Based on  the  sizing of  the 
proposed  bioretention  filter  in  D  soils,  967  ft3  is  able  to  be  reduced,  thus meeting  the  post 
development  minimum  RRv  requirements  as  defined  by  the  NYSDEC  SWDM.    Calculations 
supporting this can be found in Exhibit B.3. 
 

5.3 Channel Protection Volume (CPv) 
 
The channel protection storage volume requirements are designed to protect downstream channels 
from erosion.  This goal is accomplished by providing 24‐hour extended detention of the one‐year, 
24‐hour rainfall storm event.  This volume is held over a 24‐hour period.   
 
Per  Section  9.2.1.A.II  of  the  SWDM,  the  CPv  requirement  for  redevelopment  activities  is  not 
required  provided  the  hydraulic  analysis  shows  that  the  post  development  one‐year,  24‐hour 
discharge rate is less than or equal to the pre development rate.   
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As  this  is a  redevelopment activity and  the off‐site discharge  rates  for all design  storms will be 
reduced, 24‐hour detention of the one‐year storm is not required. 
 

5.4 Overbank Flood Protection Volume 
 
The overbank flood protection volume requirements are incorporated to prevent an increase in the 
frequency  of  flooding  and magnitude  of  out‐of‐bank  flooding  downstream  of  the  stormwater 
management practice.  Overbank control requires storage to attenuate the post development 10‐
year, 24‐hour peak discharge rate to the pre development rates. 

 
5.5 Extreme Flood Protection Volume 

 
The intent of the extreme flood protection volume is utilized to prevent the increased risk of flood 
damage from large storm events, maintain the boundaries of the pre development 100‐year flood 
plain and protect the physical integrity of the stormwater management practices.  Extreme flood 
protection control requires storage to attenuate the 100‐year, 24‐hour peak discharge rate to the 
pre development rates. 
 

5.6 Safe Passage of the 100‐Year Design Storm 
 
The physical  integrity of  the stormwater management practice must be maintained.   The outlet 
structure(s) must be designed to accommodate the 100‐year design storm.   Used  in conjunction 
with  the  stage‐storage  relationship,  the  safe passage of  the 100‐year design  storm  reveals  the 
maximum water surface elevation anticipated for the management practice. 
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6.0 PROPOSED WATER QUALITY AND QUANTITY CONTROLS 
 

6.1 Proposed Stormwater Management Strategy 
 
Stormwater is to be collected in catch basins and routed via a closed drainage system to a proposed 
subsurface stormwater detention system for attenuation.   
 
The  proposed  subsurface  stormwater  storage  system  is  an  ADS  Storm  Tech®  SC‐740  Chamber 
System.   Details of  the Storm Tech® chambers can be  found  in  the Construction Drawings.   The 
chambers are placed on top of a 6” stone foundation layer and surrounded with 12” of stone on the 
sides.  The chambers are then covered with a minimum of 6” of additional stone.  The stone is then 
surrounded  with  an  impermeable  liner  to  protect  groundwater  from  potential  “hotspot” 
contamination.  A 6” perforated HDPE pipe is embedded in the foundation stone to completely drain 
the system and the outlet structure has been designed with a low flow orifice and additional orifices 
for extended detention and safe passage of  the various design storms.   To  the extent practical, 
“green”  infrastructure  practices,  as  described  in  previous  sections,  shall  be  implemented  for 
improved water quality on the project site. 
 
The stormwater analysis was performed using HydroCAD.   HydroCAD  is a computer aided design 
program,  developed  by  HydroCAD  Software  Solutions,  used  for  the  analysis  of  hydrologic  and 
hydraulic properties of a watershed.  The software uses the NRCS hydrologic methods to compute 
the 24‐hour precipitation event.   The runoff curve numbers were computed using TR‐55 tabular 
methodology  based  on  site  conditions.    The  24‐hour  rainfall  amounts  for  Ulster  County  are 
documented in Exhibit A.1. 
 
The hydrograph model  is set to simulate pre development areas versus post development areas.  
Exhibits C.1 and C.2 show a schematics of the model elements.  It is the goal of the hydraulic model 
to demonstrate the water surface elevation within the Storm Tech® system and the net increase in 
peak discharge rates that occur between the pre development and post development conditions 
for the 1, 10 and 100‐year storm events. 

 
6.2 Water Quality Treatment for Post Development Areas DA2 

 
Post development  areas DA2 has been designed  in  accordance with  the NYSDEC water  quality 
requirements.  Per Table 4.3 of the NYSDEC SWDM, the proposed site is classified as a “Hot Spot” 
due  to  the  re‐fueling  activities  that will  occur  on  the  site.   As  such,  constraints  are  placed  on 
stormwater management facilities with regard to  infiltration and recharge of stormwater on the 
site.   Stormwater runoff generated within DA2 will contain runoff from the area of the refueling 
pumps and  therefore cannot be  infiltrated on‐site.   Water quality  for  this subcatchment will be 
achieved within the proposed Bioretention Filter Bed (F‐5).  The filter media will be surrounded with 
a 30 mil impermeable pond liner to prevent contamination of groundwater with “Hot Spot” runoff.  
All seams and penetrations in the liner will be field welded in order to make the system water tight 
The bioretention filter will be constructed in accordance with Appendix C of the NYSDEC SWDM.   
 
Using the SWDM, the WQv for DA2 was determined to be 2,417 ft3.  This calculation can be found 
in Exhibit B.1.  Appendix B.2 of the SWDM provides calculations for determining the WQv Peak Flow 
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Rate.  Utilizing this equation, the peak discharge rate for the WQv in DA2 has been determined to 
be 0.64 cfs.  This equation can be found in Exhibit B.2.  The proposed pretreatment device for the 
bioretention filter will be a Hydro International First Defense 3’ ID hydrodynamic separator, Model 
FD‐3HC.   According  to  literature provided by  the manufacturer, a Model FD‐3HC hydrodynamic 
separator  is capable of providing pretreatment of stormwater discharges up to 0.84 cfs and can 
bypass  higher  discharge  rates  up  to  15.00  cfs.   Based  on  the  results  of  the  post  development 
HydroCAD model,  the maximum  discharge  rate  expected  to  be  directed  to  the  hydrodynamic 
separator will be 1.05 cfs for the 100‐year design storm.  A copy of the manufacturer’s performance 
literature is provided in Exhibit B.4. 
 

6.3 Water Quantity Control for Post Development Areas DA2 
 
Under the proposed condition, stormwater runoff  in excess of the WQv from post development 
area DA2 will require attenuation due to post development increases in the discharge rate at DP2.  
To manage the  increase  in stormwater runoff associated with the site  improvements  in the post 
developed conditions, an ADS Storm Tech® SC‐740 Subsurface Stormwater Detention System will 
be utilized. 
 
The Storm Tech® System designed for area these subcatchments is comprised of 56 individual SC‐
740 HDPE arches.  Each arch is 7.56’ (L) x 4.25’ (W) x 2.50’ (H).  The arch chambers are aligned in 
rows with a 24” HDPE manifold connecting the rows on the  inlet end and outlet ends.   Each row 
receives an end cap on each end.  The arches are placed on a 6” stone foundation layer and void 
stone  is  placed  in  between  the  rows  and  along  the  perimeter  of  the  system.    As  seen  in  the 
Construction Drawings, not every row needs to be connected via the manifolds as stormwater  is 
also free to move from row through the void stone placed around the arches.  A 6” layer of void 
stone  is then placed above the arches.   A void ratio of 40% was used  in modeling the stone.   As 
previously mentioned, a liner will be installed encapsulating the void stone to prevent infiltration of 
stormwater runoff due to DA2 receiving “hotspot” runoff from the area of the refueling pumps.  All 
seams and penetrations in the liner will be field welded in order to make the system watertight. 
 
Details pertaining to the design and installation of the proposed StormTech® SC‐740 system can be 
found in the Construction Drawings. 
 
HydroCAD software was used to develop a hydraulic model of the proposed Storm Tech® system.  
The software was used to calculate the effectiveness of the proposed outlet structure with orifice 
restrictions in attenuating the flows from area DA2/2A and DA3.  The model demonstrates that the 
proposed  Storm Tech®  system will  store and  safely pass up  to  the 100‐year  storm event.   The 
hydraulic modeling was simulated for the 1, 10 and 100‐year storm events.  See Exhibit C.1 and C.3 
for model information and design. 
 

Table 4 
Pre versus Post Discharge Rates (Attenuated) 

Discharge 
Point 
(DP) 

1‐Year 
Flow (cfs) 

10‐Year 
Flow (cfs) 

100‐Year 
Flow (cfs) 

Pre  Post  Pre  Post  Pre  Post 

DP1  0.43  0.05  0.86  0.13  1.57  0.29 

DP2  1.09  1.07  2.51  2.49  4.95  4.80 
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To obtain the peak outflow from the proposed Storm Tech® System for DA2 labeled “Storm Tech 
SC740”  in  the  software model, multiple  orifices were  set  and  designed  to  safely  discharge  all 
anticipated storm events to DP2 (See Construction Drawings).   
 
In order to obtain the results in Table 4, inflow versus outflow hydrographs and routing tables were 
calculated for the proposed Storm Tech® System.  The results are as follows: 

 

Table 6 
Storm Tech® SC‐740 System Summary 

  1‐Year 
(cfs) 

10‐Year 
(cfs) 

100‐Year 
(cfs) 

DA2 Peak 
Inflow 

1.09  2.55  5.02 

Peak Outflow 
from System 

0.15  1.09  2.71 

Max. Water 
Surface 
Elevation 
(WSEL) 

357.04  357.77  359.62 

 
The 100‐year WSEL for area DA2 has been determined to be 359.62.  The lowest top of frame within 
the closed drainage system in DA2 is elevation 360.99 (CB#2).  This allows for approximately 1.37 
feet of additional storage within the closed drainage system in DA2 before catch basin surcharges 
begin to occur.   
 
It should be noted that the additional storage volume within the closed drainage system itself was 
not considered when analyzing available storage volumes in HydroCAD. 
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7.0 PROPOSED CONVEYANCE SYSTEM 
 
The proposed closed drainage system was designed and checked to pass the 10‐year storm event.  
Calculations for anticipated flow through each pipe run can be found in Exhibit D.1.  The anticipated 
flows through each were based on the percentage of each area of the project site flowing to each 
proposed run of pipe. 
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8.0 MAINTENANCE REQUIREMENTS FOR PERMANENT PRACTICES 
 
Stewart’s Shops, as  the owner and operator of  the proposed  convenient  store  location, will be 
responsible  for  the  long  term maintenance and operation of each permanent practice  in place.  
Inspection of the proposed practices shall be conducted by a professional engineer.  Additionally, 
the municipality  has  the  authority  to  enter  the  site  and  perform  their  own  inspections.    The 
municipal inspection schedule shall be determined at a later date.   Example inspection checklists 
can be found in Exhibit H. 

 
8.1 Closed Drainage System 

 
At  a minimum,  the private  closed drainage  system  located on  site  shall be  inspected  annually.  
During the  inspection, the depth of sediment and condition of the pipe, drainage structures and 
hydrodynamic separator should be recorded and maintained on file.   Sediment shall be removed 
when six (6) inches of sediment has accumulated within the system.  It is anticipated that this will 
occur approximately every ten (10) years.  Removal of sediment will require the use of high pressure 
water to clean the system.   Water and accumulated sediment can be removed from the system 
using a Vacuum Truck at the next downstream drainage structure.  If it is noted that any drainage 
pipes or catch basins are in need of repair or replacement, repairs will be scheduled at that time. 

 
8.2 Bioretention Filter 

 
At a minimum, the bioretention filter will be inspected annually.  An inspection shall also be required 
if at any  time,  the amount of precipitation  in a  twenty‐four  (24) hour period exceeds  three  (3) 
inches.   During the  inspection, the depth of sediment, condition of the outlets and the height of 
vegetation should be recorded and maintained on file.   Silt/sediment shall be removed from the 
filter  bed when  accumulation  exceeds  one  (1)  inch.   When  the  filtering  capacity  of  the  filter 
diminishes substantially (i.e. when water ponds on the surface of the filter bed for longer than 48 
hours), the top few inches of discolored material shall be removed and replaced with fresh material.  
Trash and debris  shall be  removed as necessary.   The maximum allowable height of vegetation 
within the bioretention filter is eighteen (18) inches.  Trimming of vegetation shall be required when 
the maximum height is reached.  Any areas devoid of mulch shall be replaced on an annual basis 
and any dead or diseased plant material shall be replaced as necessary. 
 

8.3 Storm Tech® Subsurface Stormwater Detention System 
 
At  a minimum,  Storm  Tech  recommends  annual  inspections.    Initially,  the  system  should  be 
inspected every six (6) months for the first year of operation.  For subsequent years, the inspection 
should be adjusted based upon the previous observation of sediment deposition. 
 
The inspection ports allow for easy access to the system from the surface, eliminating the need to 
perform a confined space entry for inspection purposes.  If upon visual inspection it is found that 
sediment has accumulated, a stadia rod should be  inserted to determine the depth of sediment.  
When  the average depth of sediment exceeds  three  (3)  inches  throughout  the  length of a  row, 
clean‐out should be performed.  
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Maintenance is accomplished with the JetVac process.  The JetVac process utilizes a high‐pressure 
water nozzle to propel itself down the row while scouring and suspending sediments.  As the nozzle 
is retrieved, the captured pollutants are flushed back into the manhole for vacuuming.   
 
It is imperative that accumulated sediment within the system be tested per NYSDEC requirements 
to determine levels of toxicity prior to removal and disposal. 

 
8.4 Hydro International First Defense Model FD‐3HC Hydrodynamic Separator 

 
The First Defense® protects the environment by removing a wide range of pollutants from 
stormwater runoff. Periodic removal of these captured pollutants is essential to the continuous, 
long‐term functioning of the First Defense®. The First Defense® will capture and retain sediment 
and oil until the sediment and oil storage volumes are full to capacity. When sediment and oil 
storage capacities are reached, the First Defense® will no longer be able to store removed 
sediment and oil. Maximum pollutant storage capacities are provided in the table below. 
 
The First Defense® allows for easy and safe inspection, monitoring and clean‐out procedures. A 
commercially or municipally owned sump‐vac is used to remove captured sediment and 
floatables. Access ports are located in the top of the manhole. 
 
Maintenance events may include Inspection, Oil & Floatables Removal, and Sediment Removal. 
Maintenance events do not require entry into the First Defense®, nor do they require the internal 
components of the First Defense® to be removed. In the case of inspection and floatables 
removal, a vactor truck is not required. However, a vactor truck is required if the maintenance 
event is to include oil removal and/or sediment removal. 
 
The frequency of clean out is determined in the field after installation. During the first year of 
operation, the unit should be inspected every six months to determine the rate of sediment and 
floatables accumulation. A simple probe such as a Sludge‐Judge® can be used to determine the 
level of accumulated solids stored in the sump. This information can be recorded in the 
maintenance log to establish a routine maintenance schedule. Sediment removal shall occur when 
the sediment storage volume in the table below has been reached.  Based upon the internal 
dimensions of the FD‐3HC manhole, an accumulated sediment volume of 0.4 cy will be reached 
when sediment depths approach 1.5 feet. 
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Should  an  oil  or  fuel  spill  occur,  it  should  be  immediately  cleaned  out.   Motor  oil  and  other 
hydrocarbons that occur on a more routine basis should be removed when an appreciable layer has 
been captured.  The preferred method of removing these pollutants is the use of absorbent pads, 
which solidify the oil.  These are usually easier to remove from the unit and less expensive to dispose 
of than the oil/water emulsion created by vacuuming the oily layer.  Floating trash can be netted 
out to separate it from other pollutants.  Disposal of all materials from the unit should be done so 
at an appropriate disposal facility. 
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9.0 CONCLUSION 
 
The design intent of providing the required pretreatment/treatment of the WQv is achieved by the 
hydrodynamic  separator  and  bioretention  filter  bed  proposed  for  this  project.    Through  these 
mitigative  measures,  stormwater  quality  impacts  from  the  proposed  finished  project  will  be 
minimized.   
 
Based on hydrological modeling of the stormwater management system and professional analysis 
of  site  conditions,  the  proposed  site  improvements  will  function  to  provide  stormwater 
management for the proposed project as required by applicable state and local regulations.  This 
system will not adversely affect adjacent or downstream  structures, groundwater or properties 
beyond what is already experienced at this location.  
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10.0 EXHIBITS 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Exhibit A – Project Site Information 
 
.1  24‐hour Rainfall Intensities for Ulster County 
 
.2  Pre Development CN 
 
.3  Post Development CN 
 
.4  NRCS Soil Information 
 
.5  FEMA Floodplain Mapping 
 
.6  OPRHP “No Impact” Letter 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



EFH-2 NY Supplement December 18, 2012  
 
 

Appendix 1. County rainfall database (county.NY) 
 

24 Hour Storm Frequency 
 

County Name 1 2 5 10 25 50 100 
Albany N NRCC-B 2.20 2.54 3.11 3.63 4.46 5.22 6.11 
Albany S NRCC-B 2.25 2.67 3.31 3.88 4.81 5.67 6.68 
Albany S NRCC-C 2.25 2.67 3.31 3.88 4.81 5.67 6.68 
Allegany N NRCC-A 1.94 2.26 2.78 3.25 4.00 4.68 5.48 
Allegany N NRCC-B 1.94 2.26 2.78 3.25 4.00 4.68 5.48 
Allegany S NRCC-A 1.97 2.33 2.87 3.35 4.13 4.84 5.66 
Bronx NRCC-C 2.84 3.42 4.28 5.08 6.36 7.54 8.95 
Brooklyn NRCC-C 2.84 3.40 4.28 5.09 6.42 7.65 9.12 
Broome NRCC-A 2.08 2.40 2.98 3.51 4.36 5.14 6.07 
Broome NRCC-B 2.08 2.40 2.98 3.51 4.36 5.14 6.07 
Cattaraugus N NRCC-A 1.94 2.22 2.73 3.19 3.91 4.57 5.34 
Cattaraugus N NRCC-B 1.94 2.22 2.73 3.19 3.91 4.57 5.34 
Cattaraugus S NRCC-A 1.99 2.36 2.91 3.41 4.20 4.92 5.77 
Cattaraugus S NRCC-B 1.99 2.36 2.91 3.41 4.20 4.92 5.77 
Cayuga N NRCC-A 1.94 2.28 2.80 3.26 4.01 4.68 5.47 
Cayuga N NRCC-B 1.94 2.28 2.80 3.26 4.01 4.68 5.47 
Cayuga S NRCC-A 1.98 2.33 2.87 3.35 4.13 4.84 5.66 
Cayuga S NRCC-B 1.98 2.33 2.87 3.35 4.13 4.84 5.66 
Chautauqua N NRCC-A 1.87 2.28 2.82 3.31 4.10 4.82 5.66 
Chautauqua N NRCC-B 1.87 2.28 2.82 3.31 4.10 4.82 5.66 
Chautauqua S NRCC-A 2.02 2.38 2.97 3.50 4.36 5.15 6.09 
Chautauqua S NRCC-B 2.02 2.38 2.97 3.50 4.36 5.15 6.09 
Chemung NRCC-A 1.98 2.35 2.90 3.41 4.22 4.96 5.83 
Chemung NRCC-B 1.98 2.35 2.90 3.41 4.22 4.96 5.83 
Chenango NRCC-A 2.05 2.41 2.95 3.45 4.24 4.96 5.79 
Chenango NRCC-B 2.05 2.41 2.95 3.45 4.24 4.96 5.79 
Clinton NRCC-A 1.85 2.13 2.62 3.06 3.75 4.39 5.13 
Clinton NRCC-B 1.85 2.13 2.62 3.06 3.75 4.39 5.13 
Columbia N NRCC-B 2.37 2.80 3.48 4.12 5.13 6.06 7.17 
Columbia N NRCC-C 2.37 2.80 3.48 4.12 5.13 6.06 7.17 
Columbia S NRCC C 2.48 2.95 3.67 4.33 5.40 6.39 7.57 
Columbia S NRCC D 2.48 2.95 3.67 4.33 5.40 6.39 7.57 
Cortland NRCC-A 1.97 2.35 2.87 3.34 4.09 4.76 5.55 
Cortland NRCC-B 1.97 2.35 2.87 3.34 4.09 4.76 5.55 
Delaware NW NRCC-A 2.10 2.51 3.08 3.61 4.45 5.21 6.10 
Delaware NW NRCC-B 2.10 2.51 3.08 3.61 4.45 5.21 6.10 
Delaware SE NRCC-B 2.23 2.66 3.28 3.84 4.73 5.55 6.51 
Delaware SE NRCC-C 2.23 2.66 3.28 3.84 4.73 5.55 6.51 
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Dutchess N NRCC-C 2.58 3.11 3.90 4.63 5.81 6.91 8.23 
Dutchess N NRCC-D 2.58 3.11 3.90 4.63 5.81 6.91 8.23 
Dutchess S NRCC-C 2.64 3.18 3.98 4.71 5.91 7.01 8.32 
Erie NRCC-A 1.87 2.20 2.69 3.14 3.84 4.48 5.23 
Erie NRCC-B 1.87 2.20 2.69 3.14 3.84 4.48 5.23 
Essex N NRCC-A 1.98 2.25 2.74 3.19 3.89 4.53 5.28 
Essex N NRCC-B 1.98 2.25 2.74 3.19 3.89 4.53 5.28 
Essex S NRCC-A 2.09 2.40 2.90 3.34 4.04 4.67 5.40 
Essex S NRCC-B 2.09 2.40 2.90 3.34 4.04 4.67 5.40 
Franklin NRCC-A 1.94 2.21 2.73 3.21 3.97 4.67 5.49 
Franklin NRCC-B 1.94 2.21 2.73 3.21 3.97 4.67 5.49 
Fulton NRCC-B 2.19 2.52 3.05 3.53 4.27 4.93 5.71 
Genesee NRCC-A 1.86 2.18 2.65 3.07 3.73 4.33 5.02 
Greene NW NRCC-C 2.31 2.77 3.48 4.13 5.19 6.17 7.35 
Greene NW NRCC-D 2.31 2.77 3.48 4.13 5.19 6.17 7.35 
Greene SE NRCC-C 2.52 3.05 3.84 4.57 5.76 6.88 8.21 
Greene SE NRCC-D 2.52 3.05 3.84 4.57 5.76 6.88 8.21 
Hamilton N NRCC-A 1.98 2.31 2.79 3.21 3.88 4.48 5.18 
Hamilton N NRCC-B 1.98 2.31 2.79 3.21 3.88 4.48 5.18 
Hamilton S NRCC-A 2.13 2.47 2.98 3.45 4.17 4.82 5.58 
Hamilton S NRCC-B 2.13 2.47 2.98 3.45 4.17 4.82 5.58 
Herkimer NRCC-A 2.17 2.51 3.07 3.59 4.40 5.14 6.01 
Herkimer NRCC-B 2.17 2.51 3.07 3.59 4.40 5.14 6.01 
Jefferson NW NRCC-A 1.96 2.27 2.80 3.27 4.02 4.71 5.51 
Jefferson NW NRCC-B 1.96 2.27 2.80 3.27 4.02 4.71 5.51 
Jefferson SE NRCC-A 2.00 2.33 2.86 3.33 4.07 4.75 5.54 
Jefferson SE NRCC-B 2.00 2.33 2.86 3.33 4.07 4.75 5.54 
Lewis N NRCC-A 2.00 2.33 2.83 3.28 3.99 4.64 5.39 
Lewis N NRCC-B 2.00 2.33 2.83 3.28 3.99 4.64 5.39 
Lewis S NRCC-A 2.05 2.38 2.90 3.36 4.10 4.76 5.53 
Lewis S NRCC-B 2.05 2.38 2.90 3.36 4.10 4.76 5.53 
Livingston NRCC-A 1.86 2.14 2.64 3.11 3.84 4.51 5.30 
Madison NRCC-A 2.09 2.42 2.97 3.47 4.26 4.98 5.82 
Madison NRCC-B 2.09 2.42 2.97 3.47 4.26 4.98 5.82 
Manhattan NRCC-C 2.83 3.40 4.26 5.06 6.34 7.53 8.94 
Monroe NRCC-A 1.83 2.15 2.64 3.08 3.79 4.43 5.18 
Montgomery NRCC-B 2.16 2.48 3.01 3.50 4.27 4.96 5.77 
Nassau NRCC-C 2.84 3.40 4.26 5.05 6.33 7.51 8.92 
Niagara NRCC-A 1.77 2.12 2.58 2.99 3.63 4.22 4.90 
Oneida NRCC-A 2.18 2.50 3.06 3.56 4.36 5.08 5.93 
Oneida NRCC-B 2.18 2.50 3.06 3.56 4.36 5.08 5.93 
Onondaga E NRCC-A 2.01 2.35 2.89 3.37 4.14 4.84 5.66 
Onondaga W NRCC-A 1.99 2.30 2.82 3.29 4.03 4.70 5.49 
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Ontario NRCC-A 1.89 2.19 2.69 3.14 3.87 4.52 5.29 
Ontario NRCC-B 1.89 2.19 2.69 3.14 3.87 4.52 5.29 
Orange NRCC-C 2.64 3.21 4.04 4.80 6.04 7.19 8.57 
Orleans NRCC-A 1.82 2.14 2.60 3.02 3.69 4.28 4.97 
Oswego E NRCC-A 2.12 2.40 2.92 3.38 4.11 4.77 5.54 
Oswego E NRCC-B 2.12 2.40 2.92 3.38 4.11 4.77 5.54 
Oswego W NRCC-A 1.97 2.29 2.80 3.25 3.98 4.63 5.40 
Oswego W NRCC-B 1.97 2.29 2.80 3.25 3.98 4.63 5.40 
Otsego NRCC-A 2.12 2.48 3.03 3.53 4.33 5.05 5.90 
Otsego NRCC-B 2.12 2.48 3.03 3.53 4.33 5.05 5.90 
Putnam NRCC-C 2.73 3.29 4.13 4.90 6.16 7.32 8.70 
Putnam NRCC-D 2.73 3.29 4.13 4.90 6.16 7.32 8.70 
Queens NRCC-C 2.84 3.41 4.28 5.09 6.39 7.59 9.03 
Rensselaer NRCC-B 2.31 2.69 3.31 3.88 4.78 5.60 6.58 
Rensselaer NRCC-C 2.31 2.69 3.31 3.88 4.78 5.60 6.58 
Rockland NRCC-C 2.77 3.38 4.25 5.05 6.35 7.56 9.00 
Rockland NRCC-D 2.77 3.38 4.25 5.05 6.35 7.56 9.00 
Saratoga E NRCC-B 2.24 2.62 3.22 3.77 4.64 5.44 6.38 
Saratoga W NRCC-B 2.21 2.57 3.12 3.61 4.39 5.09 5.90 
Schenectady NRCC-B 2.16 2.51 3.05 3.54 4.32 5.03 5.85 
Schoharie N NRCC-B 2.15 2.51 3.10 3.64 4.50 5.28 6.21 
Schoharie S NRCC-B 2.18 2.62 3.25 3.83 4.76 5.61 6.63 
Schoharie S NRCC-C 2.18 2.62 3.25 3.83 4.76 5.61 6.63 
Schuyler NRCC-A 1.93 2.34 2.92 3.45 4.30 5.08 6.01 
Schuyler NRCC-B 1.93 2.34 2.92 3.45 4.30 5.08 6.01 
Seneca NRCC-A 1.91 2.24 2.76 3.23 3.98 4.67 5.47 
Seneca NRCC-B 1.91 2.24 2.76 3.23 3.98 4.67 5.47 
St Lawrence NRCC-A 1.92 2.23 2.72 3.17 3.87 4.51 5.25 
St Lawrence NRCC-B 1.92 2.23 2.72 3.17 3.87 4.51 5.25 
Staten Island NRCC-C 2.85 3.39 4.27 5.09 6.41 7.64 9.12 
Steuben N NRCC-A 1.97 2.30 2.82 3.29 4.04 4.71 5.50 
Steuben N NRCC-B 1.97 2.30 2.82 3.29 4.04 4.71 5.50 
Steuben S NRCC-A 1.98 2.32 2.88 3.38 4.19 4.94 5.82 
Steuben S NRCC-B 1.98 2.32 2.88 3.38 4.19 4.94 5.82 
Suffolk NRCC-C 2.79 3.38 4.25 5.05 6.36 7.57 9.02 
Suffolk NRCC-D 2.79 3.38 4.25 5.05 6.36 7.57 9.02 
Sullivan NW NRCC-B 2.39 2.82 3.49 4.10 5.07 5.97 7.03 
Sullivan NW NRCC-C 2.39 2.82 3.49 4.10 5.07 5.97 7.03 
Sullivan SE NRCC-B 2.52 3.00 3.72 4.37 5.42 6.38 7.52 
Sullivan SE NRCC-C 2.52 3.00 3.72 4.37 5.42 6.38 7.52 
Tioga NRCC-A 2.02 2.37 2.93 3.45 4.27 5.03 5.92 
Tioga NRCC-B 2.02 2.37 2.93 3.45 4.27 5.03 5.92 
Tompkins NRCC-A 2.01 2.34 2.91 3.43 4.27 5.04 5.94 
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Tompkins NRCC-B 2.01 2.34 2.91 3.43 4.27 5.04 5.94 
Ulster Central NRCC-C 2.68 3.24 4.03 4.76 5.93 7.01 8.30 
Ulster Central NRCC-D 2.68 3.24 4.03 4.76 5.93 7.01 8.30 
Ulster NW NRCC-B 2.40 2.86 3.53 4.14 5.11 6.00 7.05 
Ulster NW NRCC-C 2.40 2.86 3.53 4.14 5.11 6.00 7.05 
Ulster NW NRCC-D 2.40 2.86 3.53 4.14 5.11 6.00 7.05 
Ulster SE NRCC-C 2.62 3.18 3.97 4.69 5.86 6.94 8.22 
Ulster SE NRCC-D 2.62 3.18 3.97 4.69 5.86 6.94 8.22 
Warren NRCC-A 2.12 2.45 2.95 3.39 4.09 4.71 5.42 
Warren NRCC-B 2.12 2.45 2.95 3.39 4.09 4.71 5.42 
Washington N NRCC-B 2.11 2.52 3.08 3.58 4.38 5.10 5.94 
Washington S NRCC-B 2.22 2.60 3.21 3.76 4.63 5.43 6.37 
Wayne NRCC-A 1.89 2.23 2.73 3.18 3.90 4.54 5.30 
Wayne NRCC-B 1.89 2.23 2.73 3.18 3.90 4.54 5.30 
Westchester NRCC-C 2.78 3.41 4.30 5.13 6.49 7.76 9.28 
Westchester NRCC-D 2.78 3.41 4.30 5.13 6.49 7.76 9.28 
Wyoming NRCC-A 1.90 2.21 2.69 3.13 3.81 4.42 5.14 
Yates NRCC-A 1.90 2.23 2.75 3.23 4.00 4.70 5.52 
Yates NRCC-B 1.90 2.23 2.75 3.23 4.00 4.70 5.52 
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Created By: Date:

Checked By: Date:

Project: Revised By: Date:

Subject: Checked By: Date:

% CN
5,885 Paved Parking, Roof, etc. 68% 66.2
2,822 Open, Grass (Fair) 32% 27.2

0% 0.0
0% 0.0
0% 0.0
0% 0.0
0% 0.0
0% 0.0
0% 0.0
0% 0.0
0% 0.0
0% 0.0

8,707 100%

% CN
14,956 Paved Parking, Roof, etc. 30% 29.4
18,312 Open, Grass (Fair) 37% 30.9
14,387 Wooded (Fair) 29% 22.8
2,119 Gravel (Good) 4% 4.1

0% 0.0
0% 0.0
0% 0.0
0% 0.0
0% 0.0
0% 0.0
0% 0.0
0% 0.0

49,774 100%

% CN
0% 0.0
0% 0.0
0% 0.0
0% 0.0
0% 0.0
0% 0.0
0% 0.0
0% 0.0
0% 0.0
0% 0.0
0% 0.0
0% 0.0

0 0%

93

98
84

Area 
(feet2)

#1

8,707

sq. feet

=

0.200

acres

=

Drainage 
Area

Land Use 
Area (feet2) Land Use / Cover Description

Hydrologic Soil 
Group

Actual 
CN Weighted CN

D
D

0.000

sq. miles

Factored CN

4/26/2021

PRE-DEVELOPMENTApplicable Standards:
Urban Hydrology for Small Watersheds, Techincal Release 55.  USDA, June 1986

Highland
Pre Development Weighted CN

S. Kitchner

Area 
(feet2)

Factored CN
Weighted CN

#2

D 98 49,774

87

D 84 sq. feet

D 79
D 96 =

Area
Land Use 

Area (feet2) Land Use / Cover Description
Hydrologic Soil 

Group
Actual 

CN

acres

1.143

0.002

sq. miles

=

Area
Land Use 

Area (feet2) Land Use / Cover Description
Hydrologic Soil 

Group
Actual 

CN
Area 

(feet2)
Factored CN

Weighted CN
0

0

sq. feet

=

sq. miles

0.000

=

0.000

acres
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Checked By: Date:
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Subject: Checked By: Date:

% CN
1,903 Lawn Area, Good 100% 80.0

0% 0.0
0% 0.0
0% 0.0
0% 0.0
0% 0.0
0% 0.0
0% 0.0
0% 0.0
0% 0.0
0% 0.0
0% 0.0

1,903 100%

% CN
32,805 Paved Parking, Roof, etc 82% 80.0
7,391 Lawn Area, Good 18% 14.7

0% 0.0
0% 0.0
0% 0.0
0% 0.0
0% 0.0
0% 0.0
0% 0.0
0% 0.0
0% 0.0
0% 0.0

40,196 100%

% CN
8,907 Lawn Area, Good 100% 80.0

0% 0.0
0% 0.0
0% 0.0
0% 0.0
0% 0.0
0% 0.0
0% 0.0
0% 0.0
0% 0.0
0% 0.0
0% 0.0

8,907 100%

80

80

Area 
(feet2)

#1

1,903

sq. feet

=

0.044

acres

=

Drainage 
Area

Land Use 
Area (feet2) Land Use / Cover Description

Hydrologic Soil 
Group

Actual 
CN Weighted CN

D

0.000

sq. miles

Factored CN

4/27/2021

POST-DEVELOPMENTApplicable Standards:
Urban Hydrology for Small Watersheds, Techincal Release 55.  USDA, June 1986

Highland
Post Development Weighted CN

S. Kitchner

Area 
(feet2)

Factored CN
Weighted CN

#2

D 98 40,196

95

D 80 sq. feet

=

Area
Land Use 

Area (feet2) Land Use / Cover Description
Hydrologic Soil 

Group
Actual 

CN

acres

0.923

0.001

sq. miles

=

Area
Land Use 

Area (feet2) Land Use / Cover Description
Hydrologic Soil 

Group
Actual 

CN
Area 

(feet2)
Factored CN

Weighted CN

#3

D 80 8,907

80

sq. feet

=

sq. miles

0.000

=

0.204

acres
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Subject: Checked By: Date:

% CN
495 Paved Parking, Roof, etc 7% 6.5

6,963 Lawn Area, Good 93% 74.7
0% 0.0
0% 0.0
0% 0.0
0% 0.0
0% 0.0
0% 0.0
0% 0.0
0% 0.0
0% 0.0
0% 0.0

7,458 100%

% CN
0% 0.0
0% 0.0
0% 0.0
0% 0.0
0% 0.0
0% 0.0
0% 0.0
0% 0.0
0% 0.0
0% 0.0
0% 0.0
0% 0.0

0 0%

% CN
0% 0.0
0% 0.0
0% 0.0
0% 0.0
0% 0.0
0% 0.0
0% 0.0
0% 0.0
0% 0.0
0% 0.0
0% 0.0
0% 0.0

0 0%

0.000

sq. miles

acres

=

=

0.000

0

0

sq. feet

Area
Land Use 

Area (feet2) Land Use / Cover Description
Hydrologic Soil 

Group
Actual 

CN
Area 

(feet2)
Factored CN

Weighted CN

0.000

sq. miles

acres

=

=

0.000

0

0

sq. feet

Area
Land Use 

Area (feet2) Land Use / Cover Description
Hydrologic Soil 

Group
Actual 

CN
Area 

(feet2)
Factored CN

Weighted CN

0.000

sq. miles

acres

=

=

0.171

#4

D 98 7,458

81

D 80 sq. feet

Drainage 
Area

Land Use 
Area (feet2) Land Use / Cover Description

Hydrologic Soil 
Group

Actual 
CN

Area 
(feet2)

Factored CN
Weighted CN

Post Development Weighted CN

Applicable Standards: POST-DEVELOPMENT
Urban Hydrology for Small Watersheds, Techincal Release 55.  USDA, June 1986

S. Kitchner 4/27/2021

Highland
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Division for Historic Preservation 
 

 

P.O. Box 189, Waterford, New York 12188-0189 • (518) 237-8643 • parks.ny.gov 
 

    

  

 

 

 

    

 

 

        

ANDREW M. CUOMO 
 

 

ERIK KULLESEID 
 

  

Governor 
 

 

Commissioner 
 

  

        

 

March 31, 2021 
 

        

 

Tyler Fronte 
Stewart's Shops 
PO Box 435 
Saratoga Springs, NY 12866 

 

        

 

Re: 
 

 

SEQRA 
Stewart's Shops - Highland: Demolition & New Construction 
3733 United States Route 9W, Highland, NY 12528 
21PR01372 

 

        

 

Dear Tyler Fronte: 
 

        

Thank you for requesting the comments of the Division for Historic Preservation of the Office of 
Parks, Recreation and Historic Preservation (OPRHP) as part of your SEQRA process. These 
comments are those of OPRHP and relate only to Historic/Cultural resources.  
 
If this project will involve state or federal permitting, funding or licensing, it may require 
additional review for potential impacts to architectural and archaeological resources, in 
accordance with Section 106 of the National Historic Preservation Act or Section 14.09 of NYS 
Parks Recreation and Historic Preservation Law.  
 
Based on the information provided, OPHRP has no concerns regarding the proposed project 
under SEQRA. Should the project design be changed, we recommend further consultation with 
this office.  
 
If you have any questions, please don't hesitate to contact me. 
 
Sincerely, 

 
Philip A. Perazio, Historic Preservation Program Analyst - Archaeology Unit 
Phone:  518-268-2175 
e-mail:  philip.perazio@parks.ny.gov      via email only 
 
cc: David Barton, Town of Lloyd  

mailto:philip.perazio@parks.ny.gov


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Exhibit B – WQv and CPv  
 
.1  Post Development Water Quality Volume (WQV) and Minimum Runoff Reduction  

Volume (RRv) 
 
.2  Post Development Water Quality Peak Flow Calculation 
 
.3  Bioretention Filter Sizing Calculation 
 
.4  Hydro International First Defense Manufacturers Data 
 
 

 
           
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 



Project # Sheet # 1 of 1 Page # 1 of 1

Created By: Date:

Checked By: Date:
Project: Revised By: Date:

Subject: Checked By: Date:

Rainfall Distribution Type: 3 (1, 1A, 2 or 3)

90% Storm Event (P): 1.5 inches

Weighted Hydrologic Soil Group (HSG): D (A, B, C or D)

Redevelopment Project: 1 (Yes = 1,  No = 2)

New Impervious Cover Within Site: 0.361
Existing Impervious Cover Within Site: 0.392

Total Impervious Cover: 0.753
Impervious Area for WQv Calculation (New Const): NA

Impervious Area for WQv Calculation (Redevelopment): 0.459

0.923 acres

I = Impervious Area / Total Watershed Area: 0.497
I = 49.7 %

Compute Runoff Coefficient, Rv

Rv = 0.05 + 0.009 (I)
Rv = 0.50 (Min Rv = 0.20, use 0.50 )

Compute WQv, (Includes both on-site and off-site drainage)
(Use the 90% capture rule, Figure 4.1 NYS-SWDM)

WQv =

WQv = ac-ft = ft3

WQv = 2417 HSG A = 0.55
S = 0.20 HSG B = 0.40

RRv(MIN) = (P)(0.95)(S)(Aic) HSG C = 0.30
12 HSG D = 0.20

RRv(MIN) = 0.008 ac-ft = 361 ft3

     Water Quality Volume, WQv

Total Watershed Area:

(P)(Rv)(A)
12

Cell requires a direct entry

0.055 2417

     Runoff Reduction Volume, RRv

Specific Reduction Factors (S) for HSGs

Computation of Preliminary Stormwater Storage Volumes and Peak Discharges

Compute Impervious Cover

4/27/2021

Highland
Water Quality Volume - DA2

S. Kitchner

(Designed for compliance with New York State Stormwater Management Design Manual)

     Hydrologic Input Parameters and Site Hydrology



Project # Sheet # 1 of 1 Page # 1 of 1

Created By: Date:

Checked By: Date:
Project: Revised By: Date:

Subject: Checked By: Date:

One-year Storm Event (P) = 2.62 acres
= sq. miles

Weighted CN for this post-development drainage area: 95 =

Time of concentration, Tc = 0.19 ac-ft

Calculate the initial absraction, Ia = (200 / CN) -2 = cubic in.
Ia = 0.11

in.
Calculate Ia/P = 0.04

qu = 625 csm/in (where csm = cubic feet per second per square mile per year)

Qp = qu x A x WQv Where:
Qp = (625 csm/in) (0.0014 sq. mi.) (0.715 in.) Qp = peak discharge (cfs)

Qp = 0.64 cfs qu = unit peak discharge (cfs/mi2/inch)

A = drainage area (square miles)
WQv = water quality volume (watershed inches)

     From Appendix B.2 of the NYSDEC SWDM:

Cell requires a direct entry

     Determine qu based on Tc and Ia/P

Calculated WQv = 0.055
(See Exhibit B.1)

4,139,850

WQv (in inches) = 0.715

5,789,979 square in.

WQv Peak Flow - DA2

Computation of Preliminary Stormwater Storage Volumes and Peak Discharges
(Designed for compliance with New York State Stormwater Management Design Manual)

     Determination of qu

Total Drainage Area = 0.923
0.0014

S. Kitchner 4/27/2021

Highland



Project # Sheet # 1 of 1 Page # 1 of 1

Created By: Date:

Checked By: Date:
Project: Revised By: Date:

Subject: Checked By: Date:

Bioretention Filter Sizing
Af=(WQv)(df) / [(k)(hf+df)(tf)]

Af= Surface Area of Filter (sf)
WQv= Water Quality Volume (cf) WQv= cf
df= Filter Bed Depth (ft) df= ft
k= Coefficient of permeability of filter medial (ft/day) k= ft/day
hf= Average Height of Water Above Filter Bed (ft) hf= ft
tf= Design Filter Bed Drain Time (days) tf= days

Af= 2,014 sf

Proposed contour 357.50 area is 2,136.15 sf which is greater than 2,014 sf; Therefore OK

Bioretention practice treats 40% of RRv in HSG D

967 cf

1450 cf (WQv required for subcatchment)

Original WQv = 2,417 cf

Minimum RRv = 361 cf (See WQv calculation sheet)

Total RRv provided = 967 cf

Post Development WQV=2,417 cf

S. Kitchner 4/27/2021

Highland
Bioretention Filter Sizing - DA2

     Post Development - Water Quality Volume Requirements (WQv)

2417
2.5
0.5
0.5
2.0

Standard SMP (Bioretention)

RRv from system = 40% x 2,417 cf =

RRv from system = WQv - recalculated WQv = 2,417 - 967  =

Total Runoff Reduction Volume (RRv) Summary

Total RRv provided of 967 cf is greater than minimum RRv of 361 cf; Therefore OK

Cell requires a direct entry



First Defense® High Capacity
A Simple Solution for your Trickiest Sites

Product Profile

The First Defense® High Capacity is an enhanced vortex separator 
that combines an effective stormwater treatment chamber with 
an integral peak flow bypass. It efficiently removes sediment total 
suspended solids (TSS), trash and hydrocarbons from stormwater 
runoff without washing out previously captured pollutants. The First 
Defense® High Capacity is available in several model configurations 
to accommodate a wide range of pipe sizes, peak flows and depth 
constraints (Table 1, next page). 

Stormwater Solutions

hydro-int.com/firstdefensehc

How it Works
The First Defense® High Capacity has internal components designed to remove and retain gross debris, total suspended solids (TSS) and 
hydrocarbons (Fig.1). 

Contaminated stormwater runoff enters the inlet chute from a surface grate and/or inlet pipe. The inlet chute introduces flow into the chamber 
tangentially to create a low energy vortex flow regime (magenta arrow) that directs sediment into the sump while oils, floating trash and debris 
rise to the surface.

Treated stormwater exits through a submerged outlet chute located opposite to the direction of the rotating flow (blue arrow). Enhanced vortex 
separation is provided by forcing the rotating flow within the vessel to follow the longest path possible rather than directly from inlet to outlet.

Higher flows bypass the treatment chamber to prevent turbulence and washout of captured pollutants. An internal bypass conveys infrequent 
peak flows directly to the outlet eliminating the need for, and expense of, external bypass control structures.  A floatables draw off slot functions 
to convey floatables into the treatment chamber prior to bypass. 

Components
1.  Inlet Grate (optional)
2.  Precast chamber
3.  Inlet Pipe (optional)
4.  Floatables Draw Off Slot 
    (not pictured)
5.  Inlet Chute

6.  Internal Bypass
7.  Outlet pipe
8.  Oil and Floatables Storage
9.  Outlet chute
10. Sediment Storage Sump

Fig.1 The First Defense® High Capacity has internal components 
designed to efficiently capture pollutants and prevent washout at 
peak flows.

Applications
• Stormwater treatment at the point of entry into the drainage line
• Sites constrained by space, topography or drainage profiles 
  with limited slope and depth of cover
• Retrofit installations where stormwater treatment is placed on or 
  tied into an existing storm drain line
• Pretreatment for filters, infiltration and storage

• Inlet options include surface grate or multiple inlet pipes
• Integral high capacity bypass conveys large peak flows without   
  the need for “offline” arrangements using separate junction 
  manholes
• Proven to prevent pollutant washout at up to 450% of its 
  treatment flow
• Long flow path through the device ensures a long residence 
  time within the treatment chamber, enhancing pollutant settling 
• Delivered to site pre-assembled and ready for installation

Advantages

Hydro International, 94 Hutchins Drive, Portland, ME 04102
Tel: (207) 756-6200 Fax: (207) 756-6212
Email: stormwaterinquiry@hydro-int.com Web: www.hydro-int.com

1

3

4

7

6

9

8

10

5

2

Verified by NJCAT and NJDEP 



First Defense® High Capacity

Stormwater SolutionsHydro International, 94 Hutchins Drive, Portland, ME 04102
Tel: (207) 756-6200 Fax: (207) 756-6212
Email: stormwaterinquiry@hydro-int.com Web: www.hydro-int.com FDHCSS1703

Table 1. First Defense® High Capacity Design Criteria.

First Defense®  
High Capacity 

Model
Number

Diameter

Typical TSS Treatment
Flow  Rates Peak 

Online 
Flow Rate

Maximum
Pipe 

Diameter1 

Oil Storage 
Capacity 

Typical 
Sediment 
Storage 

Capacity2

Minimum 
Distance from 
Outlet Invert to 

Top of Rim3

Standard 
Distance 

from Outlet 
Invert to 
Sump 
Floor

NJDEP
Certified 110µm

(ft / m) (cfs / L/s) (cfs / L/s) (cfs / L/s) (in / mm) (gal / L) (yd3 / m3) (ft / m) (ft / m)

FD-3HC 3 / 0.9 0.84 / 23.7 1.06 / 45.3 15 / 424 18 / 457 125 / 473 0.4 / 0.3 2.0 - 3.5 / 0.6 - 1.0 3.71 / 1.13

FD-4HC 4 / 1.2 1.50 / 42.4 1.88 / 50.9  18 / 510  24 / 600   191 / 723 0.7 / 0.5  2.3 - 3.9 / 0.7 - 1.2 4.97 / 1.5

FD-5HC 5 / 1.5 2.34 / 66.2 2.94 / 82.1 20 / 566  24 / 600 300 / 1135 1.1 / .84 2.5 - 4.5 / 0.7 - 1.3 5.19 / 1.5

FD-6HC 6 / 1.8 3.38 / 95.7 4.23 / 133.9  32 / 906 30 / 750 496 / 1,878 1.6 / 1.2 3.0 - 5.1 / 0.9 - 1.6 5.97 / 1.8

FD-8HC 8 / 2.4 6.00 / 169.9 7.52 / 212.9 50 / 1,415 48 / 1219 1120 / 4239 2.8 / 2.1 3.0 - 6.0 / 0.9 -1.8 7.40 / 2.2

1Contact Hydro International when larger pipe sizes are required. 
2Contact Hydro International when custom sediment storage capacity is required. 
3Minimum distance for models depends on pipe diameter. 

Sizing & Design

This adaptable online treatment system works easily with large pipes, 
multiple inlet pipes, inlet grates and now, contains a high capacity bypass 
for the conveyance of large peak flows. Designed with site flexibility in mind, 
the First Defense® High Capacity allows engineers to maximize available site 
space without compromising treatment level.

This simple online tool will recommend the best 
separatror, model size and online/offline arrangement 
based on site-specific data entered by the user. 

Go to hydro-int.com/sizing to access the tool.

Sizing Calcula t or for Engineers

hydro-int.com/firstdefensehc

Fig 2. Works with multiple inlet pipes and grates

Fig 3. Maintenance is done with a vactor truck

Inspection and Maintenance

Nobody maintains our systems better than we do. To ensure optimal, ongoing 
device performance, be sure to recommend Hydro International as a preferred 
service and maintenance provider to your clients. 

Call 1 (800) 848-2706 to schedule an 
inspection and cleanout or learn more at  
hydro-int.com/service

Variable inlet angles



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Exhibit C – Hydrologic Model Simulations Using HydroCAD  
 
.1  Pre Development 
 
.2  Post Development  
 
.3  Post Development Without Controls 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



DA1

Subcatchment #1

DA2

Subcatchment #2

DP1

Discharge Point #1 (US
 9W)

DP2

Discharge Point #2
 (Existing Culvert)

Routing Diagram for Predevelopment
Prepared by Stewart's Shops,  Printed 5/4/2021

HydroCAD® 10.00-22  s/n 08847  © 2018 HydroCAD Software Solutions LLC

Subcat Reach Pond Link
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Area Listing (all nodes)

Area
(acres)

CN Description
(subcatchment-numbers)

0.485 84 50-75% Grass cover, Fair, HSG D  (DA1, DA2)
0.049 96 Gravel surface, HSG D  (DA2)
0.478 98 Paved parking, HSG D  (DA1, DA2)
0.330 79 Woods, Fair, HSG D  (DA2)
1.343 88 TOTAL AREA
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Time span=0.00-30.00 hrs, dt=0.01 hrs, 3001 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=8,707 sf   67.59% Impervious   Runoff Depth=1.89"Subcatchment DA1: Subcatchment #1
   Tc=6.0 min   CN=93   Runoff=0.43 cfs  0.032 af

Runoff Area=49,774 sf   30.05% Impervious   Runoff Depth=1.41"Subcatchment DA2: Subcatchment #2
   Flow Length=395'   Tc=28.8 min   CN=87   Runoff=1.09 cfs  0.134 af

   Inflow=0.43 cfs  0.032 afReach DP1: Discharge Point #1 (US 9W)
   Outflow=0.43 cfs  0.032 af

   Inflow=1.09 cfs  0.134 afReach DP2: Discharge Point #2 (Existing Culvert)
   Outflow=1.09 cfs  0.134 af

Total Runoff Area = 1.343 ac   Runoff Volume = 0.166 af   Average Runoff Depth = 1.48"
64.36% Pervious = 0.864 ac     35.64% Impervious = 0.478 ac
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Summary for Subcatchment DA1: Subcatchment #1

Runoff = 0.43 cfs @ 12.09 hrs,  Volume= 0.032 af,  Depth= 1.89"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr  1 Year Rainfall=2.62"

Area (sf) CN Description
5,885 98 Paved parking, HSG D
2,822 84 50-75% Grass cover, Fair, HSG D
8,707 93 Weighted Average
2,822 32.41% Pervious Area
5,885 67.59% Impervious Area

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

6.0 Direct Entry, Direct Entry

Subcatchment DA1: Subcatchment #1

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.48
0.46
0.44
0.42

0.4
0.38
0.36
0.34
0.32

0.3
0.28
0.26
0.24
0.22

0.2
0.18
0.16
0.14
0.12

0.1
0.08
0.06
0.04
0.02

0

Type III 24-hr
1 Year Rainfall=2.62"
Runoff Area=8,707 sf

Runoff Volume=0.032 af
Runoff Depth=1.89"

Tc=6.0 min
CN=93

0.43 cfs
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Hydrograph for Subcatchment DA1: Subcatchment #1

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.01 0.00 0.00
1.00 0.03 0.00 0.00
1.50 0.04 0.00 0.00
2.00 0.05 0.00 0.00
2.50 0.07 0.00 0.00
3.00 0.08 0.00 0.00
3.50 0.10 0.00 0.00
4.00 0.11 0.00 0.00
4.50 0.13 0.00 0.00
5.00 0.15 0.00 0.00
5.50 0.17 0.00 0.00
6.00 0.19 0.00 0.00
6.50 0.21 0.00 0.00
7.00 0.24 0.01 0.00
7.50 0.27 0.02 0.00
8.00 0.30 0.02 0.00
8.50 0.34 0.04 0.01
9.00 0.38 0.05 0.01
9.50 0.43 0.08 0.01

10.00 0.50 0.11 0.01
10.50 0.57 0.15 0.02
11.00 0.65 0.20 0.02
11.50 0.78 0.29 0.04
12.00 1.31 0.70 0.26
12.50 1.84 1.17 0.10
13.00 1.96 1.28 0.04
13.50 2.05 1.36 0.03
14.00 2.12 1.43 0.02
14.50 2.19 1.49 0.02
15.00 2.24 1.53 0.02
15.50 2.28 1.58 0.02
16.00 2.32 1.61 0.01
16.50 2.35 1.64 0.01
17.00 2.38 1.67 0.01
17.50 2.41 1.69 0.01
18.00 2.43 1.71 0.01
18.50 2.45 1.73 0.01
19.00 2.47 1.75 0.01
19.50 2.49 1.77 0.01
20.00 2.51 1.79 0.01
20.50 2.52 1.80 0.01
21.00 2.54 1.82 0.01
21.50 2.56 1.83 0.01
22.00 2.57 1.84 0.01
22.50 2.58 1.86 0.01
23.00 2.60 1.87 0.00
23.50 2.61 1.88 0.00
24.00 2.62 1.89 0.00
24.50 2.62 1.89 0.00
25.00 2.62 1.89 0.00
25.50 2.62 1.89 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

26.00 2.62 1.89 0.00
26.50 2.62 1.89 0.00
27.00 2.62 1.89 0.00
27.50 2.62 1.89 0.00
28.00 2.62 1.89 0.00
28.50 2.62 1.89 0.00
29.00 2.62 1.89 0.00
29.50 2.62 1.89 0.00
30.00 2.62 1.89 0.00
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Summary for Subcatchment DA2: Subcatchment #2

Runoff = 1.09 cfs @ 12.39 hrs,  Volume= 0.134 af,  Depth= 1.41"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr  1 Year Rainfall=2.62"

Area (sf) CN Description
14,956 98 Paved parking, HSG D
18,312 84 50-75% Grass cover, Fair, HSG D
14,387 79 Woods, Fair, HSG D

2,119 96 Gravel surface, HSG D
49,774 87 Weighted Average
34,818 69.95% Pervious Area
14,956 30.05% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
25.9 130 0.0290 0.08 Sheet Flow, Sheet Flow 1

Woods: Light underbrush   n= 0.400   P2= 2.48"
2.2 158 0.0300 1.21 Shallow Concentrated Flow, Shallow Concnetrated Flow 1

Short Grass Pasture   Kv= 7.0 fps
0.0 4 0.6480 5.63 Shallow Concentrated Flow, Shallow Concentrated Flow 2

Short Grass Pasture   Kv= 7.0 fps
0.7 103 0.0060 2.63 11.85 Channel Flow, Channel 1

Area= 4.5 sf  Perim= 12.6'  r= 0.36'
n= 0.022  Earth, clean & straight

28.8 395 Total
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Subcatchment DA2: Subcatchment #2

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

1

0

Type III 24-hr
1 Year Rainfall=2.62"

Runoff Area=49,774 sf
Runoff Volume=0.134 af

Runoff Depth=1.41"
Flow Length=395'

Tc=28.8 min
CN=87

1.09 cfs
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Hydrograph for Subcatchment DA2: Subcatchment #2

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.01 0.00 0.00
1.00 0.03 0.00 0.00
1.50 0.04 0.00 0.00
2.00 0.05 0.00 0.00
2.50 0.07 0.00 0.00
3.00 0.08 0.00 0.00
3.50 0.10 0.00 0.00
4.00 0.11 0.00 0.00
4.50 0.13 0.00 0.00
5.00 0.15 0.00 0.00
5.50 0.17 0.00 0.00
6.00 0.19 0.00 0.00
6.50 0.21 0.00 0.00
7.00 0.24 0.00 0.00
7.50 0.27 0.00 0.00
8.00 0.30 0.00 0.00
8.50 0.34 0.00 0.00
9.00 0.38 0.00 0.01
9.50 0.43 0.01 0.01

10.00 0.50 0.02 0.02
10.50 0.57 0.04 0.04
11.00 0.65 0.07 0.05
11.50 0.78 0.12 0.09
12.00 1.31 0.41 0.31
12.50 1.84 0.78 1.02
13.00 1.96 0.88 0.36
13.50 2.05 0.95 0.19
14.00 2.12 1.00 0.14
14.50 2.19 1.05 0.12
15.00 2.24 1.10 0.10
15.50 2.28 1.13 0.09
16.00 2.32 1.16 0.08
16.50 2.35 1.19 0.06
17.00 2.38 1.21 0.06
17.50 2.41 1.24 0.05
18.00 2.43 1.25 0.05
18.50 2.45 1.27 0.04
19.00 2.47 1.29 0.04
19.50 2.49 1.30 0.04
20.00 2.51 1.32 0.03
20.50 2.52 1.33 0.03
21.00 2.54 1.34 0.03
21.50 2.56 1.36 0.03
22.00 2.57 1.37 0.03
22.50 2.58 1.38 0.03
23.00 2.60 1.39 0.03
23.50 2.61 1.40 0.02
24.00 2.62 1.41 0.02
24.50 2.62 1.41 0.01
25.00 2.62 1.41 0.00
25.50 2.62 1.41 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

26.00 2.62 1.41 0.00
26.50 2.62 1.41 0.00
27.00 2.62 1.41 0.00
27.50 2.62 1.41 0.00
28.00 2.62 1.41 0.00
28.50 2.62 1.41 0.00
29.00 2.62 1.41 0.00
29.50 2.62 1.41 0.00
30.00 2.62 1.41 0.00
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Summary for Reach DP1: Discharge Point #1 (US 9W)

Inflow Area = 0.200 ac, 67.59% Impervious,  Inflow Depth = 1.89"    for  1 Year event
Inflow = 0.43 cfs @ 12.09 hrs,  Volume= 0.032 af
Outflow = 0.43 cfs @ 12.09 hrs,  Volume= 0.032 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs

Reach DP1: Discharge Point #1 (US 9W)

Inflow
Outflow

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210
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  (
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0.38
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0.34
0.32

0.3
0.28
0.26
0.24
0.22

0.2
0.18
0.16
0.14
0.12

0.1
0.08
0.06
0.04
0.02

0

Inflow Area=0.200 ac
0.43 cfs

0.43 cfs
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Hydrograph for Reach DP1: Discharge Point #1 (US 9W)

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Outflow
(cfs)

0.00 0.00 0.00
0.50 0.00 0.00
1.00 0.00 0.00
1.50 0.00 0.00
2.00 0.00 0.00
2.50 0.00 0.00
3.00 0.00 0.00
3.50 0.00 0.00
4.00 0.00 0.00
4.50 0.00 0.00
5.00 0.00 0.00
5.50 0.00 0.00
6.00 0.00 0.00
6.50 0.00 0.00
7.00 0.00 0.00
7.50 0.00 0.00
8.00 0.00 0.00
8.50 0.01 0.01
9.00 0.01 0.01
9.50 0.01 0.01

10.00 0.01 0.01
10.50 0.02 0.02
11.00 0.02 0.02
11.50 0.04 0.04
12.00 0.26 0.26
12.50 0.10 0.10
13.00 0.04 0.04
13.50 0.03 0.03
14.00 0.02 0.02
14.50 0.02 0.02
15.00 0.02 0.02
15.50 0.02 0.02
16.00 0.01 0.01
16.50 0.01 0.01
17.00 0.01 0.01
17.50 0.01 0.01
18.00 0.01 0.01
18.50 0.01 0.01
19.00 0.01 0.01
19.50 0.01 0.01
20.00 0.01 0.01
20.50 0.01 0.01
21.00 0.01 0.01
21.50 0.01 0.01
22.00 0.01 0.01
22.50 0.01 0.01
23.00 0.00 0.00
23.50 0.00 0.00
24.00 0.00 0.00
24.50 0.00 0.00
25.00 0.00 0.00
25.50 0.00 0.00

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Outflow
(cfs)

26.00 0.00 0.00
26.50 0.00 0.00
27.00 0.00 0.00
27.50 0.00 0.00
28.00 0.00 0.00
28.50 0.00 0.00
29.00 0.00 0.00
29.50 0.00 0.00
30.00 0.00 0.00



Highland - Predevelopment
Type III 24-hr  1 Year Rainfall=2.62"Predevelopment

  Printed  5/4/2021Prepared by Stewart's Shops
Page 11HydroCAD® 10.00-22  s/n 08847  © 2018 HydroCAD Software Solutions LLC

Summary for Reach DP2: Discharge Point #2 (Existing Culvert)

Inflow Area = 1.143 ac, 30.05% Impervious,  Inflow Depth = 1.41"    for  1 Year event
Inflow = 1.09 cfs @ 12.39 hrs,  Volume= 0.134 af
Outflow = 1.09 cfs @ 12.39 hrs,  Volume= 0.134 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs

Reach DP2: Discharge Point #2 (Existing Culvert)

Inflow
Outflow

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210
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lo

w
  (
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1

0

Inflow Area=1.143 ac
1.09 cfs

1.09 cfs
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Hydrograph for Reach DP2: Discharge Point #2 (Existing Culvert)

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Outflow
(cfs)

0.00 0.00 0.00
0.50 0.00 0.00
1.00 0.00 0.00
1.50 0.00 0.00
2.00 0.00 0.00
2.50 0.00 0.00
3.00 0.00 0.00
3.50 0.00 0.00
4.00 0.00 0.00
4.50 0.00 0.00
5.00 0.00 0.00
5.50 0.00 0.00
6.00 0.00 0.00
6.50 0.00 0.00
7.00 0.00 0.00
7.50 0.00 0.00
8.00 0.00 0.00
8.50 0.00 0.00
9.00 0.01 0.01
9.50 0.01 0.01

10.00 0.02 0.02
10.50 0.04 0.04
11.00 0.05 0.05
11.50 0.09 0.09
12.00 0.31 0.31
12.50 1.02 1.02
13.00 0.36 0.36
13.50 0.19 0.19
14.00 0.14 0.14
14.50 0.12 0.12
15.00 0.10 0.10
15.50 0.09 0.09
16.00 0.08 0.08
16.50 0.06 0.06
17.00 0.06 0.06
17.50 0.05 0.05
18.00 0.05 0.05
18.50 0.04 0.04
19.00 0.04 0.04
19.50 0.04 0.04
20.00 0.03 0.03
20.50 0.03 0.03
21.00 0.03 0.03
21.50 0.03 0.03
22.00 0.03 0.03
22.50 0.03 0.03
23.00 0.03 0.03
23.50 0.02 0.02
24.00 0.02 0.02
24.50 0.01 0.01
25.00 0.00 0.00
25.50 0.00 0.00

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Outflow
(cfs)

26.00 0.00 0.00
26.50 0.00 0.00
27.00 0.00 0.00
27.50 0.00 0.00
28.00 0.00 0.00
28.50 0.00 0.00
29.00 0.00 0.00
29.50 0.00 0.00
30.00 0.00 0.00
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Time span=0.00-30.00 hrs, dt=0.01 hrs, 3001 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=8,707 sf   67.59% Impervious   Runoff Depth=3.89"Subcatchment DA1: Subcatchment #1
   Tc=6.0 min   CN=93   Runoff=0.86 cfs  0.065 af

Runoff Area=49,774 sf   30.05% Impervious   Runoff Depth=3.28"Subcatchment DA2: Subcatchment #2
   Flow Length=395'   Tc=28.8 min   CN=87   Runoff=2.51 cfs  0.312 af

   Inflow=0.86 cfs  0.065 afReach DP1: Discharge Point #1 (US 9W)
   Outflow=0.86 cfs  0.065 af

   Inflow=2.51 cfs  0.312 afReach DP2: Discharge Point #2 (Existing Culvert)
   Outflow=2.51 cfs  0.312 af

Total Runoff Area = 1.343 ac   Runoff Volume = 0.377 af   Average Runoff Depth = 3.37"
64.36% Pervious = 0.864 ac     35.64% Impervious = 0.478 ac
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Summary for Subcatchment DA1: Subcatchment #1

Runoff = 0.86 cfs @ 12.08 hrs,  Volume= 0.065 af,  Depth= 3.89"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr  10 Year Rainfall=4.69"

Area (sf) CN Description
5,885 98 Paved parking, HSG D
2,822 84 50-75% Grass cover, Fair, HSG D
8,707 93 Weighted Average
2,822 32.41% Pervious Area
5,885 67.59% Impervious Area

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

6.0 Direct Entry, Direct Entry

Subcatchment DA1: Subcatchment #1

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210
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0.95
0.9

0.85
0.8

0.75
0.7

0.65
0.6

0.55
0.5

0.45
0.4

0.35
0.3

0.25
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0.15
0.1

0.05
0

Type III 24-hr
10 Year Rainfall=4.69"
Runoff Area=8,707 sf

Runoff Volume=0.065 af
Runoff Depth=3.89"

Tc=6.0 min
CN=93

0.86 cfs
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Hydrograph for Subcatchment DA1: Subcatchment #1

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.02 0.00 0.00
1.00 0.05 0.00 0.00
1.50 0.07 0.00 0.00
2.00 0.09 0.00 0.00
2.50 0.12 0.00 0.00
3.00 0.14 0.00 0.00
3.50 0.17 0.00 0.00
4.00 0.20 0.00 0.00
4.50 0.23 0.01 0.00
5.00 0.27 0.02 0.00
5.50 0.30 0.03 0.00
6.00 0.34 0.04 0.01
6.50 0.38 0.05 0.01
7.00 0.42 0.07 0.01
7.50 0.48 0.10 0.01
8.00 0.53 0.13 0.01
8.50 0.60 0.17 0.02
9.00 0.68 0.22 0.02
9.50 0.78 0.29 0.03

10.00 0.89 0.36 0.03
10.50 1.02 0.46 0.04
11.00 1.17 0.59 0.05
11.50 1.40 0.78 0.09
12.00 2.34 1.63 0.53
12.50 3.29 2.53 0.18
13.00 3.52 2.75 0.07
13.50 3.67 2.90 0.06
14.00 3.80 3.03 0.05
14.50 3.91 3.13 0.04
15.00 4.01 3.23 0.04
15.50 4.09 3.31 0.03
16.00 4.16 3.37 0.02
16.50 4.21 3.43 0.02
17.00 4.27 3.48 0.02
17.50 4.31 3.52 0.02
18.00 4.35 3.56 0.02
18.50 4.39 3.60 0.01
19.00 4.42 3.63 0.01
19.50 4.46 3.67 0.01
20.00 4.49 3.70 0.01
20.50 4.52 3.73 0.01
21.00 4.55 3.75 0.01
21.50 4.57 3.78 0.01
22.00 4.60 3.81 0.01
22.50 4.62 3.83 0.01
23.00 4.65 3.85 0.01
23.50 4.67 3.87 0.01
24.00 4.69 3.89 0.01
24.50 4.69 3.89 0.00
25.00 4.69 3.89 0.00
25.50 4.69 3.89 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

26.00 4.69 3.89 0.00
26.50 4.69 3.89 0.00
27.00 4.69 3.89 0.00
27.50 4.69 3.89 0.00
28.00 4.69 3.89 0.00
28.50 4.69 3.89 0.00
29.00 4.69 3.89 0.00
29.50 4.69 3.89 0.00
30.00 4.69 3.89 0.00
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Summary for Subcatchment DA2: Subcatchment #2

Runoff = 2.51 cfs @ 12.39 hrs,  Volume= 0.312 af,  Depth= 3.28"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr  10 Year Rainfall=4.69"

Area (sf) CN Description
14,956 98 Paved parking, HSG D
18,312 84 50-75% Grass cover, Fair, HSG D
14,387 79 Woods, Fair, HSG D

2,119 96 Gravel surface, HSG D
49,774 87 Weighted Average
34,818 69.95% Pervious Area
14,956 30.05% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
25.9 130 0.0290 0.08 Sheet Flow, Sheet Flow 1

Woods: Light underbrush   n= 0.400   P2= 2.48"
2.2 158 0.0300 1.21 Shallow Concentrated Flow, Shallow Concnetrated Flow 1

Short Grass Pasture   Kv= 7.0 fps
0.0 4 0.6480 5.63 Shallow Concentrated Flow, Shallow Concentrated Flow 2

Short Grass Pasture   Kv= 7.0 fps
0.7 103 0.0060 2.63 11.85 Channel Flow, Channel 1

Area= 4.5 sf  Perim= 12.6'  r= 0.36'
n= 0.022  Earth, clean & straight

28.8 395 Total
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Subcatchment DA2: Subcatchment #2

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10 Year Rainfall=4.69"
Runoff Area=49,774 sf

Runoff Volume=0.312 af
Runoff Depth=3.28"

Flow Length=395'
Tc=28.8 min

CN=87

2.51 cfs
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Hydrograph for Subcatchment DA2: Subcatchment #2

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.02 0.00 0.00
1.00 0.05 0.00 0.00
1.50 0.07 0.00 0.00
2.00 0.09 0.00 0.00
2.50 0.12 0.00 0.00
3.00 0.14 0.00 0.00
3.50 0.17 0.00 0.00
4.00 0.20 0.00 0.00
4.50 0.23 0.00 0.00
5.00 0.27 0.00 0.00
5.50 0.30 0.00 0.00
6.00 0.34 0.00 0.00
6.50 0.38 0.00 0.01
7.00 0.42 0.01 0.01
7.50 0.48 0.02 0.02
8.00 0.53 0.03 0.03
8.50 0.60 0.05 0.04
9.00 0.68 0.08 0.06
9.50 0.78 0.12 0.08

10.00 0.89 0.17 0.10
10.50 1.02 0.23 0.14
11.00 1.17 0.32 0.19
11.50 1.40 0.47 0.27
12.00 2.34 1.18 0.82
12.50 3.29 2.00 2.31
13.00 3.52 2.20 0.77
13.50 3.67 2.34 0.38
14.00 3.80 2.46 0.29
14.50 3.91 2.56 0.24
15.00 4.01 2.64 0.21
15.50 4.09 2.72 0.18
16.00 4.16 2.78 0.15
16.50 4.21 2.83 0.13
17.00 4.27 2.88 0.12
17.50 4.31 2.92 0.10
18.00 4.35 2.96 0.09
18.50 4.39 3.00 0.08
19.00 4.42 3.03 0.08
19.50 4.46 3.06 0.07
20.00 4.49 3.09 0.07
20.50 4.52 3.12 0.07
21.00 4.55 3.14 0.06
21.50 4.57 3.17 0.06
22.00 4.60 3.19 0.06
22.50 4.62 3.21 0.05
23.00 4.65 3.24 0.05
23.50 4.67 3.26 0.05
24.00 4.69 3.28 0.05
24.50 4.69 3.28 0.01
25.00 4.69 3.28 0.00
25.50 4.69 3.28 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

26.00 4.69 3.28 0.00
26.50 4.69 3.28 0.00
27.00 4.69 3.28 0.00
27.50 4.69 3.28 0.00
28.00 4.69 3.28 0.00
28.50 4.69 3.28 0.00
29.00 4.69 3.28 0.00
29.50 4.69 3.28 0.00
30.00 4.69 3.28 0.00
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Summary for Reach DP1: Discharge Point #1 (US 9W)

Inflow Area = 0.200 ac, 67.59% Impervious,  Inflow Depth = 3.89"    for  10 Year event
Inflow = 0.86 cfs @ 12.08 hrs,  Volume= 0.065 af
Outflow = 0.86 cfs @ 12.08 hrs,  Volume= 0.065 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs

Reach DP1: Discharge Point #1 (US 9W)

Inflow
Outflow

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210
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Inflow Area=0.200 ac
0.86 cfs

0.86 cfs
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Hydrograph for Reach DP1: Discharge Point #1 (US 9W)

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Outflow
(cfs)

0.00 0.00 0.00
0.50 0.00 0.00
1.00 0.00 0.00
1.50 0.00 0.00
2.00 0.00 0.00
2.50 0.00 0.00
3.00 0.00 0.00
3.50 0.00 0.00
4.00 0.00 0.00
4.50 0.00 0.00
5.00 0.00 0.00
5.50 0.00 0.00
6.00 0.01 0.01
6.50 0.01 0.01
7.00 0.01 0.01
7.50 0.01 0.01
8.00 0.01 0.01
8.50 0.02 0.02
9.00 0.02 0.02
9.50 0.03 0.03

10.00 0.03 0.03
10.50 0.04 0.04
11.00 0.05 0.05
11.50 0.09 0.09
12.00 0.53 0.53
12.50 0.18 0.18
13.00 0.07 0.07
13.50 0.06 0.06
14.00 0.05 0.05
14.50 0.04 0.04
15.00 0.04 0.04
15.50 0.03 0.03
16.00 0.02 0.02
16.50 0.02 0.02
17.00 0.02 0.02
17.50 0.02 0.02
18.00 0.02 0.02
18.50 0.01 0.01
19.00 0.01 0.01
19.50 0.01 0.01
20.00 0.01 0.01
20.50 0.01 0.01
21.00 0.01 0.01
21.50 0.01 0.01
22.00 0.01 0.01
22.50 0.01 0.01
23.00 0.01 0.01
23.50 0.01 0.01
24.00 0.01 0.01
24.50 0.00 0.00
25.00 0.00 0.00
25.50 0.00 0.00

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Outflow
(cfs)

26.00 0.00 0.00
26.50 0.00 0.00
27.00 0.00 0.00
27.50 0.00 0.00
28.00 0.00 0.00
28.50 0.00 0.00
29.00 0.00 0.00
29.50 0.00 0.00
30.00 0.00 0.00
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Summary for Reach DP2: Discharge Point #2 (Existing Culvert)

Inflow Area = 1.143 ac, 30.05% Impervious,  Inflow Depth = 3.28"    for  10 Year event
Inflow = 2.51 cfs @ 12.39 hrs,  Volume= 0.312 af
Outflow = 2.51 cfs @ 12.39 hrs,  Volume= 0.312 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs

Reach DP2: Discharge Point #2 (Existing Culvert)

Inflow
Outflow

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210
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Inflow Area=1.143 ac
2.51 cfs

2.51 cfs
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Hydrograph for Reach DP2: Discharge Point #2 (Existing Culvert)

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Outflow
(cfs)

0.00 0.00 0.00
0.50 0.00 0.00
1.00 0.00 0.00
1.50 0.00 0.00
2.00 0.00 0.00
2.50 0.00 0.00
3.00 0.00 0.00
3.50 0.00 0.00
4.00 0.00 0.00
4.50 0.00 0.00
5.00 0.00 0.00
5.50 0.00 0.00
6.00 0.00 0.00
6.50 0.01 0.01
7.00 0.01 0.01
7.50 0.02 0.02
8.00 0.03 0.03
8.50 0.04 0.04
9.00 0.06 0.06
9.50 0.08 0.08

10.00 0.10 0.10
10.50 0.14 0.14
11.00 0.19 0.19
11.50 0.27 0.27
12.00 0.82 0.82
12.50 2.31 2.31
13.00 0.77 0.77
13.50 0.38 0.38
14.00 0.29 0.29
14.50 0.24 0.24
15.00 0.21 0.21
15.50 0.18 0.18
16.00 0.15 0.15
16.50 0.13 0.13
17.00 0.12 0.12
17.50 0.10 0.10
18.00 0.09 0.09
18.50 0.08 0.08
19.00 0.08 0.08
19.50 0.07 0.07
20.00 0.07 0.07
20.50 0.07 0.07
21.00 0.06 0.06
21.50 0.06 0.06
22.00 0.06 0.06
22.50 0.05 0.05
23.00 0.05 0.05
23.50 0.05 0.05
24.00 0.05 0.05
24.50 0.01 0.01
25.00 0.00 0.00
25.50 0.00 0.00

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Outflow
(cfs)

26.00 0.00 0.00
26.50 0.00 0.00
27.00 0.00 0.00
27.50 0.00 0.00
28.00 0.00 0.00
28.50 0.00 0.00
29.00 0.00 0.00
29.50 0.00 0.00
30.00 0.00 0.00
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Time span=0.00-30.00 hrs, dt=0.01 hrs, 3001 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=8,707 sf   67.59% Impervious   Runoff Depth=7.38"Subcatchment DA1: Subcatchment #1
   Tc=6.0 min   CN=93   Runoff=1.57 cfs  0.123 af

Runoff Area=49,774 sf   30.05% Impervious   Runoff Depth=6.66"Subcatchment DA2: Subcatchment #2
   Flow Length=395'   Tc=28.8 min   CN=87   Runoff=4.95 cfs  0.635 af

   Inflow=1.57 cfs  0.123 afReach DP1: Discharge Point #1 (US 9W)
   Outflow=1.57 cfs  0.123 af

   Inflow=4.95 cfs  0.635 afReach DP2: Discharge Point #2 (Existing Culvert)
   Outflow=4.95 cfs  0.635 af

Total Runoff Area = 1.343 ac   Runoff Volume = 0.758 af   Average Runoff Depth = 6.77"
64.36% Pervious = 0.864 ac     35.64% Impervious = 0.478 ac
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Summary for Subcatchment DA1: Subcatchment #1

Runoff = 1.57 cfs @ 12.08 hrs,  Volume= 0.123 af,  Depth= 7.38"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr  100 Year Rainfall=8.22"

Area (sf) CN Description
5,885 98 Paved parking, HSG D
2,822 84 50-75% Grass cover, Fair, HSG D
8,707 93 Weighted Average
2,822 32.41% Pervious Area
5,885 67.59% Impervious Area

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

6.0 Direct Entry, Direct Entry

Subcatchment DA1: Subcatchment #1

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210
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Type III 24-hr
100 Year Rainfall=8.22"

Runoff Area=8,707 sf
Runoff Volume=0.123 af

Runoff Depth=7.38"
Tc=6.0 min

CN=93

1.57 cfs
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Hydrograph for Subcatchment DA1: Subcatchment #1

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.04 0.00 0.00
1.00 0.08 0.00 0.00
1.50 0.12 0.00 0.00
2.00 0.16 0.00 0.00
2.50 0.21 0.00 0.00
3.00 0.25 0.01 0.00
3.50 0.30 0.03 0.01
4.00 0.35 0.04 0.01
4.50 0.41 0.07 0.01
5.00 0.47 0.09 0.01
5.50 0.53 0.13 0.01
6.00 0.59 0.16 0.02
6.50 0.66 0.21 0.02
7.00 0.74 0.26 0.02
7.50 0.84 0.33 0.03
8.00 0.94 0.40 0.03
8.50 1.06 0.49 0.04
9.00 1.20 0.61 0.05
9.50 1.36 0.75 0.06

10.00 1.55 0.91 0.07
10.50 1.78 1.11 0.09
11.00 2.06 1.36 0.11
11.50 2.45 1.73 0.17
12.00 4.11 3.33 0.99
12.50 5.77 4.96 0.33
13.00 6.16 5.35 0.13
13.50 6.44 5.62 0.10
14.00 6.67 5.84 0.08
14.50 6.86 6.03 0.07
15.00 7.02 6.19 0.06
15.50 7.16 6.33 0.05
16.00 7.28 6.45 0.04
16.50 7.38 6.55 0.04
17.00 7.48 6.64 0.04
17.50 7.56 6.72 0.03
18.00 7.63 6.79 0.03
18.50 7.69 6.86 0.03
19.00 7.75 6.92 0.02
19.50 7.81 6.98 0.02
20.00 7.87 7.03 0.02
20.50 7.92 7.08 0.02
21.00 7.97 7.13 0.02
21.50 8.02 7.18 0.02
22.00 8.06 7.22 0.02
22.50 8.10 7.27 0.02
23.00 8.15 7.31 0.02
23.50 8.18 7.35 0.02
24.00 8.22 7.38 0.01
24.50 8.22 7.38 0.00
25.00 8.22 7.38 0.00
25.50 8.22 7.38 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

26.00 8.22 7.38 0.00
26.50 8.22 7.38 0.00
27.00 8.22 7.38 0.00
27.50 8.22 7.38 0.00
28.00 8.22 7.38 0.00
28.50 8.22 7.38 0.00
29.00 8.22 7.38 0.00
29.50 8.22 7.38 0.00
30.00 8.22 7.38 0.00
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Summary for Subcatchment DA2: Subcatchment #2

Runoff = 4.95 cfs @ 12.38 hrs,  Volume= 0.635 af,  Depth= 6.66"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr  100 Year Rainfall=8.22"

Area (sf) CN Description
14,956 98 Paved parking, HSG D
18,312 84 50-75% Grass cover, Fair, HSG D
14,387 79 Woods, Fair, HSG D

2,119 96 Gravel surface, HSG D
49,774 87 Weighted Average
34,818 69.95% Pervious Area
14,956 30.05% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
25.9 130 0.0290 0.08 Sheet Flow, Sheet Flow 1

Woods: Light underbrush   n= 0.400   P2= 2.48"
2.2 158 0.0300 1.21 Shallow Concentrated Flow, Shallow Concnetrated Flow 1

Short Grass Pasture   Kv= 7.0 fps
0.0 4 0.6480 5.63 Shallow Concentrated Flow, Shallow Concentrated Flow 2

Short Grass Pasture   Kv= 7.0 fps
0.7 103 0.0060 2.63 11.85 Channel Flow, Channel 1

Area= 4.5 sf  Perim= 12.6'  r= 0.36'
n= 0.022  Earth, clean & straight

28.8 395 Total
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Subcatchment DA2: Subcatchment #2

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210
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Type III 24-hr
100 Year Rainfall=8.22"
Runoff Area=49,774 sf

Runoff Volume=0.635 af
Runoff Depth=6.66"

Flow Length=395'
Tc=28.8 min

CN=87

4.95 cfs
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Hydrograph for Subcatchment DA2: Subcatchment #2

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.04 0.00 0.00
1.00 0.08 0.00 0.00
1.50 0.12 0.00 0.00
2.00 0.16 0.00 0.00
2.50 0.21 0.00 0.00
3.00 0.25 0.00 0.00
3.50 0.30 0.00 0.00
4.00 0.35 0.00 0.00
4.50 0.41 0.01 0.01
5.00 0.47 0.02 0.02
5.50 0.53 0.03 0.03
6.00 0.59 0.05 0.04
6.50 0.66 0.07 0.05
7.00 0.74 0.10 0.06
7.50 0.84 0.14 0.08
8.00 0.94 0.19 0.10
8.50 1.06 0.25 0.13
9.00 1.20 0.34 0.17
9.50 1.36 0.44 0.22

10.00 1.55 0.57 0.28
10.50 1.78 0.74 0.34
11.00 2.06 0.95 0.44
11.50 2.45 1.27 0.62
12.00 4.11 2.74 1.75
12.50 5.77 4.30 4.51
13.00 6.16 4.68 1.46
13.50 6.44 4.94 0.72
14.00 6.67 5.16 0.55
14.50 6.86 5.34 0.45
15.00 7.02 5.50 0.39
15.50 7.16 5.64 0.34
16.00 7.28 5.75 0.29
16.50 7.38 5.85 0.24
17.00 7.48 5.94 0.21
17.50 7.56 6.02 0.19
18.00 7.63 6.09 0.17
18.50 7.69 6.15 0.15
19.00 7.75 6.21 0.14
19.50 7.81 6.27 0.13
20.00 7.87 6.32 0.13
20.50 7.92 6.37 0.12
21.00 7.97 6.42 0.11
21.50 8.02 6.47 0.11
22.00 8.06 6.51 0.10
22.50 8.10 6.55 0.10
23.00 8.15 6.59 0.09
23.50 8.18 6.63 0.09
24.00 8.22 6.66 0.08
24.50 8.22 6.66 0.03
25.00 8.22 6.66 0.00
25.50 8.22 6.66 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

26.00 8.22 6.66 0.00
26.50 8.22 6.66 0.00
27.00 8.22 6.66 0.00
27.50 8.22 6.66 0.00
28.00 8.22 6.66 0.00
28.50 8.22 6.66 0.00
29.00 8.22 6.66 0.00
29.50 8.22 6.66 0.00
30.00 8.22 6.66 0.00
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Summary for Reach DP1: Discharge Point #1 (US 9W)

Inflow Area = 0.200 ac, 67.59% Impervious,  Inflow Depth = 7.38"    for  100 Year event
Inflow = 1.57 cfs @ 12.08 hrs,  Volume= 0.123 af
Outflow = 1.57 cfs @ 12.08 hrs,  Volume= 0.123 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs

Reach DP1: Discharge Point #1 (US 9W)

Inflow
Outflow

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210
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Inflow Area=0.200 ac
1.57 cfs

1.57 cfs
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Hydrograph for Reach DP1: Discharge Point #1 (US 9W)

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Outflow
(cfs)

0.00 0.00 0.00
0.50 0.00 0.00
1.00 0.00 0.00
1.50 0.00 0.00
2.00 0.00 0.00
2.50 0.00 0.00
3.00 0.00 0.00
3.50 0.01 0.01
4.00 0.01 0.01
4.50 0.01 0.01
5.00 0.01 0.01
5.50 0.01 0.01
6.00 0.02 0.02
6.50 0.02 0.02
7.00 0.02 0.02
7.50 0.03 0.03
8.00 0.03 0.03
8.50 0.04 0.04
9.00 0.05 0.05
9.50 0.06 0.06

10.00 0.07 0.07
10.50 0.09 0.09
11.00 0.11 0.11
11.50 0.17 0.17
12.00 0.99 0.99
12.50 0.33 0.33
13.00 0.13 0.13
13.50 0.10 0.10
14.00 0.08 0.08
14.50 0.07 0.07
15.00 0.06 0.06
15.50 0.05 0.05
16.00 0.04 0.04
16.50 0.04 0.04
17.00 0.04 0.04
17.50 0.03 0.03
18.00 0.03 0.03
18.50 0.03 0.03
19.00 0.02 0.02
19.50 0.02 0.02
20.00 0.02 0.02
20.50 0.02 0.02
21.00 0.02 0.02
21.50 0.02 0.02
22.00 0.02 0.02
22.50 0.02 0.02
23.00 0.02 0.02
23.50 0.02 0.02
24.00 0.01 0.01
24.50 0.00 0.00
25.00 0.00 0.00
25.50 0.00 0.00

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Outflow
(cfs)

26.00 0.00 0.00
26.50 0.00 0.00
27.00 0.00 0.00
27.50 0.00 0.00
28.00 0.00 0.00
28.50 0.00 0.00
29.00 0.00 0.00
29.50 0.00 0.00
30.00 0.00 0.00
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Summary for Reach DP2: Discharge Point #2 (Existing Culvert)

Inflow Area = 1.143 ac, 30.05% Impervious,  Inflow Depth = 6.66"    for  100 Year event
Inflow = 4.95 cfs @ 12.38 hrs,  Volume= 0.635 af
Outflow = 4.95 cfs @ 12.38 hrs,  Volume= 0.635 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs

Reach DP2: Discharge Point #2 (Existing Culvert)

Inflow
Outflow

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210
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Hydrograph for Reach DP2: Discharge Point #2 (Existing Culvert)

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Outflow
(cfs)

0.00 0.00 0.00
0.50 0.00 0.00
1.00 0.00 0.00
1.50 0.00 0.00
2.00 0.00 0.00
2.50 0.00 0.00
3.00 0.00 0.00
3.50 0.00 0.00
4.00 0.00 0.00
4.50 0.01 0.01
5.00 0.02 0.02
5.50 0.03 0.03
6.00 0.04 0.04
6.50 0.05 0.05
7.00 0.06 0.06
7.50 0.08 0.08
8.00 0.10 0.10
8.50 0.13 0.13
9.00 0.17 0.17
9.50 0.22 0.22

10.00 0.28 0.28
10.50 0.34 0.34
11.00 0.44 0.44
11.50 0.62 0.62
12.00 1.75 1.75
12.50 4.51 4.51
13.00 1.46 1.46
13.50 0.72 0.72
14.00 0.55 0.55
14.50 0.45 0.45
15.00 0.39 0.39
15.50 0.34 0.34
16.00 0.29 0.29
16.50 0.24 0.24
17.00 0.21 0.21
17.50 0.19 0.19
18.00 0.17 0.17
18.50 0.15 0.15
19.00 0.14 0.14
19.50 0.13 0.13
20.00 0.13 0.13
20.50 0.12 0.12
21.00 0.11 0.11
21.50 0.11 0.11
22.00 0.10 0.10
22.50 0.10 0.10
23.00 0.09 0.09
23.50 0.09 0.09
24.00 0.08 0.08
24.50 0.03 0.03
25.00 0.00 0.00
25.50 0.00 0.00

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Outflow
(cfs)

26.00 0.00 0.00
26.50 0.00 0.00
27.00 0.00 0.00
27.50 0.00 0.00
28.00 0.00 0.00
28.50 0.00 0.00
29.00 0.00 0.00
29.50 0.00 0.00
30.00 0.00 0.00
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Area Listing (all nodes)

Area
(acres)

CN Description
(subcatchment-numbers)

0.578 80 >75% Grass cover, Good, HSG D  (DA1, DA2, DA3, DA4)
0.764 98 Paved parking, HSG D  (DA2, DA4)
1.342 90 TOTAL AREA
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Time span=0.00-30.00 hrs, dt=0.01 hrs, 3001 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=1,903 sf   0.00% Impervious   Runoff Depth=0.97"Subcatchment DA1: Subcatchment #1
   Tc=6.0 min   CN=80   Runoff=0.05 cfs  0.004 af

Runoff Area=40,196 sf   81.61% Impervious   Runoff Depth=2.08"Subcatchment DA2: Subcatchment #2
   Flow Length=128'   Tc=12.2 min   CN=95   Runoff=1.77 cfs  0.160 af

Runoff Area=8,907 sf   0.00% Impervious   Runoff Depth=0.97"Subcatchment DA3: Subcatchment #3
   Flow Length=72'   Tc=8.7 min   CN=80   Runoff=0.21 cfs  0.017 af

Runoff Area=7,458 sf   6.64% Impervious   Runoff Depth=1.03"Subcatchment DA4: Subcatchment #2
   Flow Length=334'   Tc=8.6 min   CN=81   Runoff=0.18 cfs  0.015 af

   Inflow=0.05 cfs  0.004 afReach DP1: Discharge Point #1 (US 9W)
   Outflow=0.05 cfs  0.004 af

   Inflow=1.07 cfs  0.165 afReach DP2: Discharge Point #2 (Existing Culvert)
   Outflow=1.07 cfs  0.165 af

Peak Elev=359.75'   Inflow=1.77 cfs  0.160 afPond CB3: Catch Basin #3
12.0"  Round Culvert  n=0.012  L=19.0'  S=0.0368 '/'   Outflow=1.77 cfs  0.160 af

Peak Elev=358.48'   Inflow=1.77 cfs  0.160 afPond HDS: Hydrodynamic Separator
15.0"  Round Culvert  n=0.012  L=2.0'  S=0.0050 '/'   Outflow=1.77 cfs  0.160 af

Peak Elev=359.11'   Inflow=1.77 cfs  0.160 afPond MH1: Manhole #1
12.0"  Round Culvert  n=0.012  L=35.0'  S=0.0049 '/'   Outflow=1.77 cfs  0.160 af

Peak Elev=358.89'   Inflow=1.77 cfs  0.160 afPond MH2: Manhole #2
12.0"  Round Culvert  n=0.012  L=84.0'  S=0.0050 '/'   Outflow=1.77 cfs  0.160 af

Peak Elev=358.87'   Inflow=1.77 cfs  0.160 afPond MH3: Manhole #3 (Diversion Manhole)
   Primary=0.68 cfs  0.131 af   Secondary=1.09 cfs  0.029 af   Outflow=1.77 cfs  0.160 af

Peak Elev=357.43'   Inflow=1.09 cfs  0.029 afPond MH4: Manhole #4
24.0"  Round Culvert  n=0.012  L=2.0'  S=0.0000 '/'   Outflow=1.09 cfs  0.029 af

Peak Elev=358.11'  Storage=1,390 cf   Inflow=0.88 cfs  0.147 afPond P1: Bioretention
   Primary=0.83 cfs  0.129 af   Secondary=0.00 cfs  0.000 af   Outflow=0.83 cfs  0.129 af

Peak Elev=357.04'  Storage=0.025 af   Inflow=1.09 cfs  0.029 afPond P2: StormTech SC-740
   Outflow=0.15 cfs  0.022 af

Total Runoff Area = 1.342 ac   Runoff Volume = 0.195 af   Average Runoff Depth = 1.74"
43.04% Pervious = 0.578 ac     56.96% Impervious = 0.764 ac
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Summary for Subcatchment DA1: Subcatchment #1

Runoff = 0.05 cfs @ 12.09 hrs,  Volume= 0.004 af,  Depth= 0.97"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr  1 Year Rainfall=2.62"

Area (sf) CN Description
1,903 80 >75% Grass cover, Good, HSG D
1,903 100.00% Pervious Area

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

6.0 Direct Entry, Direct Entry

Subcatchment DA1: Subcatchment #1

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210
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Type III 24-hr
1 Year Rainfall=2.62"
Runoff Area=1,903 sf

Runoff Volume=0.004 af
Runoff Depth=0.97"

Tc=6.0 min
CN=80

0.05 cfs
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Hydrograph for Subcatchment DA1: Subcatchment #1

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.01 0.00 0.00
1.00 0.03 0.00 0.00
1.50 0.04 0.00 0.00
2.00 0.05 0.00 0.00
2.50 0.07 0.00 0.00
3.00 0.08 0.00 0.00
3.50 0.10 0.00 0.00
4.00 0.11 0.00 0.00
4.50 0.13 0.00 0.00
5.00 0.15 0.00 0.00
5.50 0.17 0.00 0.00
6.00 0.19 0.00 0.00
6.50 0.21 0.00 0.00
7.00 0.24 0.00 0.00
7.50 0.27 0.00 0.00
8.00 0.30 0.00 0.00
8.50 0.34 0.00 0.00
9.00 0.38 0.00 0.00
9.50 0.43 0.00 0.00

10.00 0.50 0.00 0.00
10.50 0.57 0.00 0.00
11.00 0.65 0.01 0.00
11.50 0.78 0.03 0.00
12.00 1.31 0.20 0.03
12.50 1.84 0.47 0.01
13.00 1.96 0.54 0.01
13.50 2.05 0.59 0.00
14.00 2.12 0.64 0.00
14.50 2.19 0.68 0.00
15.00 2.24 0.71 0.00
15.50 2.28 0.74 0.00
16.00 2.32 0.77 0.00
16.50 2.35 0.79 0.00
17.00 2.38 0.81 0.00
17.50 2.41 0.83 0.00
18.00 2.43 0.84 0.00
18.50 2.45 0.86 0.00
19.00 2.47 0.87 0.00
19.50 2.49 0.88 0.00
20.00 2.51 0.89 0.00
20.50 2.52 0.91 0.00
21.00 2.54 0.92 0.00
21.50 2.56 0.93 0.00
22.00 2.57 0.94 0.00
22.50 2.58 0.95 0.00
23.00 2.60 0.96 0.00
23.50 2.61 0.96 0.00
24.00 2.62 0.97 0.00
24.50 2.62 0.97 0.00
25.00 2.62 0.97 0.00
25.50 2.62 0.97 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

26.00 2.62 0.97 0.00
26.50 2.62 0.97 0.00
27.00 2.62 0.97 0.00
27.50 2.62 0.97 0.00
28.00 2.62 0.97 0.00
28.50 2.62 0.97 0.00
29.00 2.62 0.97 0.00
29.50 2.62 0.97 0.00
30.00 2.62 0.97 0.00
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Summary for Subcatchment DA2: Subcatchment #2

Runoff = 1.77 cfs @ 12.16 hrs,  Volume= 0.160 af,  Depth= 2.08"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr  1 Year Rainfall=2.62"

Area (sf) CN Description
32,805 98 Paved parking, HSG D

7,391 80 >75% Grass cover, Good, HSG D
40,196 95 Weighted Average

7,391 18.39% Pervious Area
32,805 81.61% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
11.4 72 0.0250 0.11 Sheet Flow, Sheet Flow 1

Grass: Dense   n= 0.240   P2= 2.48"
0.5 28 0.0200 0.94 Sheet Flow, Sheet Flow 2

Smooth surfaces   n= 0.011   P2= 2.48"
0.3 28 0.0050 1.44 Shallow Concentrated Flow, Shallow Concnetrated Flow 1

Paved   Kv= 20.3 fps
12.2 128 Total

Subcatchment DA2: Subcatchment #2

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210
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Type III 24-hr
1 Year Rainfall=2.62"

Runoff Area=40,196 sf
Runoff Volume=0.160 af

Runoff Depth=2.08"
Flow Length=128'

Tc=12.2 min
CN=95

1.77 cfs
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Hydrograph for Subcatchment DA2: Subcatchment #2

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.01 0.00 0.00
1.00 0.03 0.00 0.00
1.50 0.04 0.00 0.00
2.00 0.05 0.00 0.00
2.50 0.07 0.00 0.00
3.00 0.08 0.00 0.00
3.50 0.10 0.00 0.00
4.00 0.11 0.00 0.00
4.50 0.13 0.00 0.00
5.00 0.15 0.00 0.00
5.50 0.17 0.01 0.01
6.00 0.19 0.01 0.01
6.50 0.21 0.02 0.01
7.00 0.24 0.03 0.02
7.50 0.27 0.04 0.02
8.00 0.30 0.05 0.03
8.50 0.34 0.07 0.04
9.00 0.38 0.10 0.05
9.50 0.43 0.13 0.06

10.00 0.50 0.17 0.07
10.50 0.57 0.22 0.10
11.00 0.65 0.28 0.12
11.50 0.78 0.38 0.20
12.00 1.31 0.84 0.87
12.50 1.84 1.33 0.67
13.00 1.96 1.45 0.21
13.50 2.05 1.53 0.15
14.00 2.12 1.60 0.12
14.50 2.19 1.66 0.11
15.00 2.24 1.71 0.09
15.50 2.28 1.75 0.08
16.00 2.32 1.79 0.07
16.50 2.35 1.82 0.06
17.00 2.38 1.85 0.05
17.50 2.41 1.88 0.05
18.00 2.43 1.90 0.04
18.50 2.45 1.92 0.04
19.00 2.47 1.94 0.03
19.50 2.49 1.95 0.03
20.00 2.51 1.97 0.03
20.50 2.52 1.99 0.03
21.00 2.54 2.00 0.03
21.50 2.56 2.02 0.03
22.00 2.57 2.03 0.03
22.50 2.58 2.04 0.02
23.00 2.60 2.06 0.02
23.50 2.61 2.07 0.02
24.00 2.62 2.08 0.02
24.50 2.62 2.08 0.00
25.00 2.62 2.08 0.00
25.50 2.62 2.08 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

26.00 2.62 2.08 0.00
26.50 2.62 2.08 0.00
27.00 2.62 2.08 0.00
27.50 2.62 2.08 0.00
28.00 2.62 2.08 0.00
28.50 2.62 2.08 0.00
29.00 2.62 2.08 0.00
29.50 2.62 2.08 0.00
30.00 2.62 2.08 0.00
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Summary for Subcatchment DA3: Subcatchment #3

Runoff = 0.21 cfs @ 12.13 hrs,  Volume= 0.017 af,  Depth= 0.97"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr  1 Year Rainfall=2.62"

Area (sf) CN Description
8,907 80 >75% Grass cover, Good, HSG D
8,907 100.00% Pervious Area

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

5.6 44 0.0550 0.13 Sheet Flow, Sheet Flow 1
Grass: Dense   n= 0.240   P2= 2.48"

3.1 28 0.1000 0.15 Sheet Flow, Sheet Flow 2
Grass: Dense   n= 0.240   P2= 2.48"

8.7 72 Total

Subcatchment DA3: Subcatchment #3

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210
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Type III 24-hr
1 Year Rainfall=2.62"
Runoff Area=8,907 sf

Runoff Volume=0.017 af
Runoff Depth=0.97"

Flow Length=72'
Tc=8.7 min

CN=80

0.21 cfs
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Hydrograph for Subcatchment DA3: Subcatchment #3

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.01 0.00 0.00
1.00 0.03 0.00 0.00
1.50 0.04 0.00 0.00
2.00 0.05 0.00 0.00
2.50 0.07 0.00 0.00
3.00 0.08 0.00 0.00
3.50 0.10 0.00 0.00
4.00 0.11 0.00 0.00
4.50 0.13 0.00 0.00
5.00 0.15 0.00 0.00
5.50 0.17 0.00 0.00
6.00 0.19 0.00 0.00
6.50 0.21 0.00 0.00
7.00 0.24 0.00 0.00
7.50 0.27 0.00 0.00
8.00 0.30 0.00 0.00
8.50 0.34 0.00 0.00
9.00 0.38 0.00 0.00
9.50 0.43 0.00 0.00

10.00 0.50 0.00 0.00
10.50 0.57 0.00 0.00
11.00 0.65 0.01 0.00
11.50 0.78 0.03 0.01
12.00 1.31 0.20 0.09
12.50 1.84 0.47 0.07
13.00 1.96 0.54 0.03
13.50 2.05 0.59 0.02
14.00 2.12 0.64 0.02
14.50 2.19 0.68 0.02
15.00 2.24 0.71 0.01
15.50 2.28 0.74 0.01
16.00 2.32 0.77 0.01
16.50 2.35 0.79 0.01
17.00 2.38 0.81 0.01
17.50 2.41 0.83 0.01
18.00 2.43 0.84 0.01
18.50 2.45 0.86 0.01
19.00 2.47 0.87 0.01
19.50 2.49 0.88 0.01
20.00 2.51 0.89 0.00
20.50 2.52 0.91 0.00
21.00 2.54 0.92 0.00
21.50 2.56 0.93 0.00
22.00 2.57 0.94 0.00
22.50 2.58 0.95 0.00
23.00 2.60 0.96 0.00
23.50 2.61 0.96 0.00
24.00 2.62 0.97 0.00
24.50 2.62 0.97 0.00
25.00 2.62 0.97 0.00
25.50 2.62 0.97 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

26.00 2.62 0.97 0.00
26.50 2.62 0.97 0.00
27.00 2.62 0.97 0.00
27.50 2.62 0.97 0.00
28.00 2.62 0.97 0.00
28.50 2.62 0.97 0.00
29.00 2.62 0.97 0.00
29.50 2.62 0.97 0.00
30.00 2.62 0.97 0.00
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Summary for Subcatchment DA4: Subcatchment #2

Runoff = 0.18 cfs @ 12.13 hrs,  Volume= 0.015 af,  Depth= 1.03"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr  1 Year Rainfall=2.62"

Area (sf) CN Description
495 98 Paved parking, HSG D

6,963 80 >75% Grass cover, Good, HSG D
7,458 81 Weighted Average
6,963 93.36% Pervious Area

495 6.64% Impervious Area

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

7.2 56 0.0480 0.13 Sheet Flow, Sheet Flow 1
Grass: Dense   n= 0.240   P2= 2.48"

0.7 158 0.0300 3.52 Shallow Concentrated Flow, Shallow Concnetrated Flow 1
Paved   Kv= 20.3 fps

0.0 7 0.3700 4.26 Shallow Concentrated Flow, Shallow Concentrated Flow 2
Short Grass Pasture   Kv= 7.0 fps

0.7 113 0.0060 2.63 11.85 Channel Flow, Channel 1
Area= 4.5 sf  Perim= 12.6'  r= 0.36'
n= 0.022  Earth, clean & straight

8.6 334 Total
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Subcatchment DA4: Subcatchment #2

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210
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0.2
0.19
0.18
0.17
0.16
0.15
0.14
0.13
0.12
0.11

0.1
0.09
0.08
0.07
0.06
0.05
0.04
0.03
0.02
0.01

0

Type III 24-hr
1 Year Rainfall=2.62"
Runoff Area=7,458 sf

Runoff Volume=0.015 af
Runoff Depth=1.03"

Flow Length=334'
Tc=8.6 min

CN=81

0.18 cfs
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Hydrograph for Subcatchment DA4: Subcatchment #2

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.01 0.00 0.00
1.00 0.03 0.00 0.00
1.50 0.04 0.00 0.00
2.00 0.05 0.00 0.00
2.50 0.07 0.00 0.00
3.00 0.08 0.00 0.00
3.50 0.10 0.00 0.00
4.00 0.11 0.00 0.00
4.50 0.13 0.00 0.00
5.00 0.15 0.00 0.00
5.50 0.17 0.00 0.00
6.00 0.19 0.00 0.00
6.50 0.21 0.00 0.00
7.00 0.24 0.00 0.00
7.50 0.27 0.00 0.00
8.00 0.30 0.00 0.00
8.50 0.34 0.00 0.00
9.00 0.38 0.00 0.00
9.50 0.43 0.00 0.00

10.00 0.50 0.00 0.00
10.50 0.57 0.00 0.00
11.00 0.65 0.01 0.00
11.50 0.78 0.04 0.01
12.00 1.31 0.22 0.08
12.50 1.84 0.51 0.06
13.00 1.96 0.58 0.02
13.50 2.05 0.64 0.02
14.00 2.12 0.69 0.02
14.50 2.19 0.73 0.01
15.00 2.24 0.76 0.01
15.50 2.28 0.79 0.01
16.00 2.32 0.82 0.01
16.50 2.35 0.84 0.01
17.00 2.38 0.86 0.01
17.50 2.41 0.88 0.01
18.00 2.43 0.89 0.01
18.50 2.45 0.91 0.00
19.00 2.47 0.92 0.00
19.50 2.49 0.94 0.00
20.00 2.51 0.95 0.00
20.50 2.52 0.96 0.00
21.00 2.54 0.97 0.00
21.50 2.56 0.98 0.00
22.00 2.57 0.99 0.00
22.50 2.58 1.00 0.00
23.00 2.60 1.01 0.00
23.50 2.61 1.02 0.00
24.00 2.62 1.03 0.00
24.50 2.62 1.03 0.00
25.00 2.62 1.03 0.00
25.50 2.62 1.03 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

26.00 2.62 1.03 0.00
26.50 2.62 1.03 0.00
27.00 2.62 1.03 0.00
27.50 2.62 1.03 0.00
28.00 2.62 1.03 0.00
28.50 2.62 1.03 0.00
29.00 2.62 1.03 0.00
29.50 2.62 1.03 0.00
30.00 2.62 1.03 0.00



Highland - Postdevelopment
Type III 24-hr  1 Year Rainfall=2.62"Postdevelopment

  Printed  5/6/2021Prepared by Stewart's Shops
Page 13HydroCAD® 10.00-22  s/n 08847  © 2018 HydroCAD Software Solutions LLC

Summary for Reach DP1: Discharge Point #1 (US 9W)

Inflow Area = 0.044 ac, 0.00% Impervious,  Inflow Depth = 0.97"    for  1 Year event
Inflow = 0.05 cfs @ 12.09 hrs,  Volume= 0.004 af
Outflow = 0.05 cfs @ 12.09 hrs,  Volume= 0.004 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs

Reach DP1: Discharge Point #1 (US 9W)

Inflow
Outflow

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210
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0.05

0.045
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0.035

0.03

0.025

0.02

0.015

0.01

0.005

0

Inflow Area=0.044 ac
0.05 cfs

0.05 cfs
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Hydrograph for Reach DP1: Discharge Point #1 (US 9W)

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Outflow
(cfs)

0.00 0.00 0.00
0.50 0.00 0.00
1.00 0.00 0.00
1.50 0.00 0.00
2.00 0.00 0.00
2.50 0.00 0.00
3.00 0.00 0.00
3.50 0.00 0.00
4.00 0.00 0.00
4.50 0.00 0.00
5.00 0.00 0.00
5.50 0.00 0.00
6.00 0.00 0.00
6.50 0.00 0.00
7.00 0.00 0.00
7.50 0.00 0.00
8.00 0.00 0.00
8.50 0.00 0.00
9.00 0.00 0.00
9.50 0.00 0.00

10.00 0.00 0.00
10.50 0.00 0.00
11.00 0.00 0.00
11.50 0.00 0.00
12.00 0.03 0.03
12.50 0.01 0.01
13.00 0.01 0.01
13.50 0.00 0.00
14.00 0.00 0.00
14.50 0.00 0.00
15.00 0.00 0.00
15.50 0.00 0.00
16.00 0.00 0.00
16.50 0.00 0.00
17.00 0.00 0.00
17.50 0.00 0.00
18.00 0.00 0.00
18.50 0.00 0.00
19.00 0.00 0.00
19.50 0.00 0.00
20.00 0.00 0.00
20.50 0.00 0.00
21.00 0.00 0.00
21.50 0.00 0.00
22.00 0.00 0.00
22.50 0.00 0.00
23.00 0.00 0.00
23.50 0.00 0.00
24.00 0.00 0.00
24.50 0.00 0.00
25.00 0.00 0.00
25.50 0.00 0.00

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Outflow
(cfs)

26.00 0.00 0.00
26.50 0.00 0.00
27.00 0.00 0.00
27.50 0.00 0.00
28.00 0.00 0.00
28.50 0.00 0.00
29.00 0.00 0.00
29.50 0.00 0.00
30.00 0.00 0.00
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Summary for Reach DP2: Discharge Point #2 (Existing Culvert)

Inflow Area = 1.298 ac, 58.87% Impervious,  Inflow Depth > 1.53"    for  1 Year event
Inflow = 1.07 cfs @ 12.21 hrs,  Volume= 0.165 af
Outflow = 1.07 cfs @ 12.21 hrs,  Volume= 0.165 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs

Reach DP2: Discharge Point #2 (Existing Culvert)

Inflow
Outflow

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210
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0

Inflow Area=1.298 ac
1.07 cfs

1.07 cfs
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Hydrograph for Reach DP2: Discharge Point #2 (Existing Culvert)

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Outflow
(cfs)

0.00 0.00 0.00
0.50 0.00 0.00
1.00 0.00 0.00
1.50 0.00 0.00
2.00 0.00 0.00
2.50 0.00 0.00
3.00 0.00 0.00
3.50 0.00 0.00
4.00 0.00 0.00
4.50 0.00 0.00
5.00 0.00 0.00
5.50 0.00 0.00
6.00 0.01 0.01
6.50 0.01 0.01
7.00 0.01 0.01
7.50 0.01 0.01
8.00 0.01 0.01
8.50 0.01 0.01
9.00 0.01 0.01
9.50 0.01 0.01

10.00 0.01 0.01
10.50 0.02 0.02
11.00 0.02 0.02
11.50 0.02 0.02
12.00 0.62 0.62
12.50 0.84 0.84
13.00 0.41 0.41
13.50 0.29 0.29
14.00 0.23 0.23
14.50 0.18 0.18
15.00 0.14 0.14
15.50 0.12 0.12
16.00 0.10 0.10
16.50 0.08 0.08
17.00 0.07 0.07
17.50 0.06 0.06
18.00 0.06 0.06
18.50 0.05 0.05
19.00 0.05 0.05
19.50 0.04 0.04
20.00 0.04 0.04
20.50 0.04 0.04
21.00 0.04 0.04
21.50 0.04 0.04
22.00 0.03 0.03
22.50 0.03 0.03
23.00 0.03 0.03
23.50 0.03 0.03
24.00 0.03 0.03
24.50 0.01 0.01
25.00 0.01 0.01
25.50 0.01 0.01

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Outflow
(cfs)

26.00 0.01 0.01
26.50 0.01 0.01
27.00 0.01 0.01
27.50 0.01 0.01
28.00 0.01 0.01
28.50 0.01 0.01
29.00 0.01 0.01
29.50 0.01 0.01
30.00 0.01 0.01
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Summary for Pond CB3: Catch Basin #3

Inflow Area = 0.923 ac, 81.61% Impervious,  Inflow Depth = 2.08"    for  1 Year event
Inflow = 1.77 cfs @ 12.16 hrs,  Volume= 0.160 af
Outflow = 1.77 cfs @ 12.16 hrs,  Volume= 0.160 af,  Atten= 0%,  Lag= 0.0 min
Primary = 1.77 cfs @ 12.16 hrs,  Volume= 0.160 af

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Peak Elev= 359.75' @ 12.16 hrs

Device Routing     Invert Outlet Devices
#1 Primary 358.90' 12.0"  Round Culvert   

L= 19.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 358.90' / 358.20'   S= 0.0368 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=1.77 cfs @ 12.16 hrs  HW=359.75'   (Free Discharge)
1=Culvert  (Inlet Controls 1.77 cfs @ 2.48 fps)

Pond CB3: Catch Basin #3

Inflow
Primary

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210
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Inflow Area=0.923 ac
Peak Elev=359.75'

12.0"
Round Culvert

n=0.012
L=19.0'

S=0.0368 '/'

1.77 cfs
1.77 cfs
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Hydrograph for Pond CB3: Catch Basin #3

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

0.00 0.00 358.90 0.00
0.50 0.00 358.90 0.00
1.00 0.00 358.90 0.00
1.50 0.00 358.90 0.00
2.00 0.00 358.90 0.00
2.50 0.00 358.90 0.00
3.00 0.00 358.90 0.00
3.50 0.00 358.90 0.00
4.00 0.00 358.91 0.00
4.50 0.00 358.92 0.00
5.00 0.00 358.93 0.00
5.50 0.01 358.94 0.01
6.00 0.01 358.95 0.01
6.50 0.01 358.96 0.01
7.00 0.02 358.97 0.02
7.50 0.02 358.98 0.02
8.00 0.03 358.99 0.03
8.50 0.04 359.00 0.04
9.00 0.05 359.02 0.05
9.50 0.06 359.03 0.06

10.00 0.07 359.05 0.07
10.50 0.10 359.07 0.10
11.00 0.12 359.09 0.12
11.50 0.20 359.14 0.20
12.00 0.87 359.45 0.87
12.50 0.67 359.37 0.67
13.00 0.21 359.15 0.21
13.50 0.15 359.11 0.15
14.00 0.12 359.09 0.12
14.50 0.11 359.08 0.11
15.00 0.09 359.07 0.09
15.50 0.08 359.05 0.08
16.00 0.07 359.04 0.07
16.50 0.06 359.03 0.06
17.00 0.05 359.02 0.05
17.50 0.05 359.01 0.05
18.00 0.04 359.01 0.04
18.50 0.04 359.00 0.04
19.00 0.03 359.00 0.03
19.50 0.03 359.00 0.03
20.00 0.03 358.99 0.03
20.50 0.03 358.99 0.03
21.00 0.03 358.99 0.03
21.50 0.03 358.99 0.03
22.00 0.03 358.99 0.03
22.50 0.02 358.98 0.02
23.00 0.02 358.98 0.02
23.50 0.02 358.98 0.02
24.00 0.02 358.98 0.02
24.50 0.00 358.90 0.00
25.00 0.00 358.90 0.00
25.50 0.00 358.90 0.00

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

26.00 0.00 358.90 0.00
26.50 0.00 358.90 0.00
27.00 0.00 358.90 0.00
27.50 0.00 358.90 0.00
28.00 0.00 358.90 0.00
28.50 0.00 358.90 0.00
29.00 0.00 358.90 0.00
29.50 0.00 358.90 0.00
30.00 0.00 358.90 0.00
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Summary for Pond HDS: Hydrodynamic Separator

Inflow Area = 0.923 ac, 81.61% Impervious,  Inflow Depth = 2.08"    for  1 Year event
Inflow = 1.77 cfs @ 12.16 hrs,  Volume= 0.160 af
Outflow = 1.77 cfs @ 12.16 hrs,  Volume= 0.160 af,  Atten= 0%,  Lag= 0.0 min
Primary = 1.77 cfs @ 12.16 hrs,  Volume= 0.160 af

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Peak Elev= 358.48' @ 12.16 hrs

Device Routing     Invert Outlet Devices
#1 Primary 357.61' 15.0"  Round Culvert   

L= 2.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 357.61' / 357.60'   S= 0.0050 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 1.23 sf   

Primary OutFlow  Max=1.77 cfs @ 12.16 hrs  HW=358.48'   (Free Discharge)
1=Culvert  (Barrel Controls 1.77 cfs @ 2.74 fps)

Pond HDS: Hydrodynamic Separator

Inflow
Primary

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210
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Inflow Area=0.923 ac
Peak Elev=358.48'

15.0"
Round Culvert

n=0.012
L=2.0'

S=0.0050 '/'

1.77 cfs
1.77 cfs
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Hydrograph for Pond HDS: Hydrodynamic Separator

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

0.00 0.00 357.61 0.00
0.50 0.00 357.61 0.00
1.00 0.00 357.61 0.00
1.50 0.00 357.61 0.00
2.00 0.00 357.61 0.00
2.50 0.00 357.61 0.00
3.00 0.00 357.61 0.00
3.50 0.00 357.61 0.00
4.00 0.00 357.62 0.00
4.50 0.00 357.64 0.00
5.00 0.00 357.65 0.00
5.50 0.01 357.66 0.01
6.00 0.01 357.66 0.01
6.50 0.01 357.67 0.01
7.00 0.02 357.69 0.02
7.50 0.02 357.70 0.02
8.00 0.03 357.71 0.03
8.50 0.04 357.72 0.04
9.00 0.05 357.74 0.05
9.50 0.06 357.75 0.06

10.00 0.07 357.77 0.07
10.50 0.10 357.79 0.10
11.00 0.12 357.82 0.12
11.50 0.20 357.88 0.20
12.00 0.87 358.20 0.87
12.50 0.67 358.12 0.67
13.00 0.21 357.89 0.21
13.50 0.15 357.84 0.15
14.00 0.12 357.82 0.12
14.50 0.11 357.80 0.11
15.00 0.09 357.79 0.09
15.50 0.08 357.78 0.08
16.00 0.07 357.76 0.07
16.50 0.06 357.75 0.06
17.00 0.05 357.74 0.05
17.50 0.05 357.74 0.05
18.00 0.04 357.73 0.04
18.50 0.04 357.72 0.04
19.00 0.03 357.72 0.03
19.50 0.03 357.72 0.03
20.00 0.03 357.71 0.03
20.50 0.03 357.71 0.03
21.00 0.03 357.71 0.03
21.50 0.03 357.71 0.03
22.00 0.03 357.70 0.03
22.50 0.02 357.70 0.02
23.00 0.02 357.70 0.02
23.50 0.02 357.70 0.02
24.00 0.02 357.69 0.02
24.50 0.00 357.62 0.00
25.00 0.00 357.61 0.00
25.50 0.00 357.61 0.00

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

26.00 0.00 357.61 0.00
26.50 0.00 357.61 0.00
27.00 0.00 357.61 0.00
27.50 0.00 357.61 0.00
28.00 0.00 357.61 0.00
28.50 0.00 357.61 0.00
29.00 0.00 357.61 0.00
29.50 0.00 357.61 0.00
30.00 0.00 357.61 0.00
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Summary for Pond MH1: Manhole #1

Inflow Area = 0.923 ac, 81.61% Impervious,  Inflow Depth = 2.08"    for  1 Year event
Inflow = 1.77 cfs @ 12.16 hrs,  Volume= 0.160 af
Outflow = 1.77 cfs @ 12.16 hrs,  Volume= 0.160 af,  Atten= 0%,  Lag= 0.0 min
Primary = 1.77 cfs @ 12.16 hrs,  Volume= 0.160 af

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Peak Elev= 359.11' @ 12.16 hrs

Device Routing     Invert Outlet Devices
#1 Primary 358.20' 12.0"  Round Culvert   

L= 35.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 358.20' / 358.03'   S= 0.0049 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=1.77 cfs @ 12.16 hrs  HW=359.11'   (Free Discharge)
1=Culvert  (Barrel Controls 1.77 cfs @ 3.10 fps)

Pond MH1: Manhole #1

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=0.923 ac
Peak Elev=359.11'

12.0"
Round Culvert

n=0.012
L=35.0'

S=0.0049 '/'

1.77 cfs
1.77 cfs
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Hydrograph for Pond MH1: Manhole #1

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

0.00 0.00 358.20 0.00
0.50 0.00 358.20 0.00
1.00 0.00 358.20 0.00
1.50 0.00 358.20 0.00
2.00 0.00 358.20 0.00
2.50 0.00 358.20 0.00
3.00 0.00 358.20 0.00
3.50 0.00 358.20 0.00
4.00 0.00 358.21 0.00
4.50 0.00 358.23 0.00
5.00 0.00 358.24 0.00
5.50 0.01 358.25 0.01
6.00 0.01 358.26 0.01
6.50 0.01 358.27 0.01
7.00 0.02 358.28 0.02
7.50 0.02 358.29 0.02
8.00 0.03 358.30 0.03
8.50 0.04 358.31 0.04
9.00 0.05 358.33 0.05
9.50 0.06 358.34 0.06

10.00 0.07 358.36 0.07
10.50 0.10 358.38 0.10
11.00 0.12 358.40 0.12
11.50 0.20 358.46 0.20
12.00 0.87 358.79 0.87
12.50 0.67 358.70 0.67
13.00 0.21 358.47 0.21
13.50 0.15 358.43 0.15
14.00 0.12 358.40 0.12
14.50 0.11 358.39 0.11
15.00 0.09 358.38 0.09
15.50 0.08 358.36 0.08
16.00 0.07 358.35 0.07
16.50 0.06 358.34 0.06
17.00 0.05 358.33 0.05
17.50 0.05 358.32 0.05
18.00 0.04 358.32 0.04
18.50 0.04 358.31 0.04
19.00 0.03 358.31 0.03
19.50 0.03 358.31 0.03
20.00 0.03 358.30 0.03
20.50 0.03 358.30 0.03
21.00 0.03 358.30 0.03
21.50 0.03 358.30 0.03
22.00 0.03 358.29 0.03
22.50 0.02 358.29 0.02
23.00 0.02 358.29 0.02
23.50 0.02 358.29 0.02
24.00 0.02 358.28 0.02
24.50 0.00 358.21 0.00
25.00 0.00 358.20 0.00
25.50 0.00 358.20 0.00

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

26.00 0.00 358.20 0.00
26.50 0.00 358.20 0.00
27.00 0.00 358.20 0.00
27.50 0.00 358.20 0.00
28.00 0.00 358.20 0.00
28.50 0.00 358.20 0.00
29.00 0.00 358.20 0.00
29.50 0.00 358.20 0.00
30.00 0.00 358.20 0.00
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Summary for Pond MH2: Manhole #2

Inflow Area = 0.923 ac, 81.61% Impervious,  Inflow Depth = 2.08"    for  1 Year event
Inflow = 1.77 cfs @ 12.16 hrs,  Volume= 0.160 af
Outflow = 1.77 cfs @ 12.16 hrs,  Volume= 0.160 af,  Atten= 0%,  Lag= 0.0 min
Primary = 1.77 cfs @ 12.16 hrs,  Volume= 0.160 af

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Peak Elev= 358.89' @ 12.16 hrs

Device Routing     Invert Outlet Devices
#1 Primary 358.03' 12.0"  Round Culvert   

L= 84.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 358.03' / 357.61'   S= 0.0050 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=1.77 cfs @ 12.16 hrs  HW=358.89'   (Free Discharge)
1=Culvert  (Barrel Controls 1.77 cfs @ 3.30 fps)

Pond MH2: Manhole #2

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=0.923 ac
Peak Elev=358.89'
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S=0.0050 '/'

1.77 cfs
1.77 cfs
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Hydrograph for Pond MH2: Manhole #2

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

0.00 0.00 358.03 0.00
0.50 0.00 358.03 0.00
1.00 0.00 358.03 0.00
1.50 0.00 358.03 0.00
2.00 0.00 358.03 0.00
2.50 0.00 358.03 0.00
3.00 0.00 358.03 0.00
3.50 0.00 358.03 0.00
4.00 0.00 358.04 0.00
4.50 0.00 358.06 0.00
5.00 0.00 358.07 0.00
5.50 0.01 358.08 0.01
6.00 0.01 358.09 0.01
6.50 0.01 358.09 0.01
7.00 0.02 358.10 0.02
7.50 0.02 358.11 0.02
8.00 0.03 358.12 0.03
8.50 0.04 358.14 0.04
9.00 0.05 358.15 0.05
9.50 0.06 358.17 0.06

10.00 0.07 358.18 0.07
10.50 0.10 358.20 0.10
11.00 0.12 358.23 0.12
11.50 0.20 358.28 0.20
12.00 0.87 358.59 0.87
12.50 0.67 358.51 0.67
13.00 0.21 358.29 0.21
13.50 0.15 358.25 0.15
14.00 0.12 358.23 0.12
14.50 0.11 358.21 0.11
15.00 0.09 358.20 0.09
15.50 0.08 358.19 0.08
16.00 0.07 358.18 0.07
16.50 0.06 358.17 0.06
17.00 0.05 358.16 0.05
17.50 0.05 358.15 0.05
18.00 0.04 358.14 0.04
18.50 0.04 358.14 0.04
19.00 0.03 358.14 0.03
19.50 0.03 358.13 0.03
20.00 0.03 358.13 0.03
20.50 0.03 358.13 0.03
21.00 0.03 358.13 0.03
21.50 0.03 358.12 0.03
22.00 0.03 358.12 0.03
22.50 0.02 358.12 0.02
23.00 0.02 358.12 0.02
23.50 0.02 358.12 0.02
24.00 0.02 358.11 0.02
24.50 0.00 358.04 0.00
25.00 0.00 358.03 0.00
25.50 0.00 358.03 0.00

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

26.00 0.00 358.03 0.00
26.50 0.00 358.03 0.00
27.00 0.00 358.03 0.00
27.50 0.00 358.03 0.00
28.00 0.00 358.03 0.00
28.50 0.00 358.03 0.00
29.00 0.00 358.03 0.00
29.50 0.00 358.03 0.00
30.00 0.00 358.03 0.00
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Summary for Pond MH3: Manhole #3 (Diversion Manhole)

Inflow Area = 0.923 ac, 81.61% Impervious,  Inflow Depth = 2.08"    for  1 Year event
Inflow = 1.77 cfs @ 12.16 hrs,  Volume= 0.160 af
Outflow = 1.77 cfs @ 12.16 hrs,  Volume= 0.160 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.68 cfs @ 12.16 hrs,  Volume= 0.131 af
Secondary = 1.09 cfs @ 12.16 hrs,  Volume= 0.029 af

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Peak Elev= 358.87' @ 12.16 hrs

Device Routing     Invert Outlet Devices
#1 Primary 357.60' 6.0"  Round Culvert   

L= 41.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 357.60' / 357.50'   S= 0.0024 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.20 sf   

#2 Secondary 358.27' 15.0"  Round Culvert   
L= 2.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 358.27' / 358.19'   S= 0.0400 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 1.23 sf   

Primary OutFlow  Max=0.68 cfs @ 12.16 hrs  HW=358.87'   (Free Discharge)
1=Culvert  (Barrel Controls 0.68 cfs @ 3.46 fps)

Secondary OutFlow  Max=1.09 cfs @ 12.16 hrs  HW=358.87'   (Free Discharge)
2=Culvert  (Barrel Controls 1.09 cfs @ 2.75 fps)

Pond MH3: Manhole #3 (Diversion Manhole)
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Time  (hours)
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Hydrograph for Pond MH3: Manhole #3 (Diversion Manhole)

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Outflow
(cfs)

Primary
(cfs)

Secondary
(cfs)

0.00 0.00 357.60 0.00 0.00 0.00
1.00 0.00 357.60 0.00 0.00 0.00
2.00 0.00 357.60 0.00 0.00 0.00
3.00 0.00 357.60 0.00 0.00 0.00
4.00 0.00 357.61 0.00 0.00 0.00
5.00 0.00 357.65 0.00 0.00 0.00
6.00 0.01 357.68 0.01 0.01 0.00
7.00 0.02 357.70 0.02 0.02 0.00
8.00 0.03 357.73 0.03 0.03 0.00
9.00 0.05 357.78 0.05 0.05 0.00

10.00 0.07 357.82 0.07 0.07 0.00
11.00 0.12 357.89 0.12 0.12 0.00
12.00 0.87 358.57 0.87 0.55 0.32
13.00 0.21 358.00 0.21 0.21 0.00
14.00 0.12 357.89 0.12 0.12 0.00
15.00 0.09 357.85 0.09 0.09 0.00
16.00 0.07 357.81 0.07 0.07 0.00
17.00 0.05 357.78 0.05 0.05 0.00
18.00 0.04 357.76 0.04 0.04 0.00
19.00 0.03 357.75 0.03 0.03 0.00
20.00 0.03 357.74 0.03 0.03 0.00
21.00 0.03 357.74 0.03 0.03 0.00
22.00 0.03 357.73 0.03 0.03 0.00
23.00 0.02 357.72 0.02 0.02 0.00
24.00 0.02 357.72 0.02 0.02 0.00
25.00 0.00 357.60 0.00 0.00 0.00
26.00 0.00 357.60 0.00 0.00 0.00
27.00 0.00 357.60 0.00 0.00 0.00
28.00 0.00 357.60 0.00 0.00 0.00
29.00 0.00 357.60 0.00 0.00 0.00
30.00 0.00 357.60 0.00 0.00 0.00
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Summary for Pond MH4: Manhole #4

Inflow = 1.09 cfs @ 12.16 hrs,  Volume= 0.029 af
Outflow = 1.09 cfs @ 12.16 hrs,  Volume= 0.029 af,  Atten= 0%,  Lag= 0.0 min
Primary = 1.09 cfs @ 12.16 hrs,  Volume= 0.029 af

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Peak Elev= 357.43' @ 12.16 hrs

Device Routing     Invert Outlet Devices
#1 Primary 356.85' 24.0"  Round Culvert   

L= 2.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 356.85' / 356.85'   S= 0.0000 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 3.14 sf   

Primary OutFlow  Max=1.09 cfs @ 12.16 hrs  HW=357.43'   (Free Discharge)
1=Culvert  (Barrel Controls 1.09 cfs @ 2.18 fps)

Pond MH4: Manhole #4

Inflow
Primary

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

1

0

Peak Elev=357.43'
24.0"

Round Culvert
n=0.012

L=2.0'
S=0.0000 '/'

1.09 cfs
1.09 cfs



Highland - Postdevelopment
Type III 24-hr  1 Year Rainfall=2.62"Postdevelopment

  Printed  5/6/2021Prepared by Stewart's Shops
Page 28HydroCAD® 10.00-22  s/n 08847  © 2018 HydroCAD Software Solutions LLC

Hydrograph for Pond MH4: Manhole #4

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

0.00 0.00 356.85 0.00
0.50 0.00 356.85 0.00
1.00 0.00 356.85 0.00
1.50 0.00 356.85 0.00
2.00 0.00 356.85 0.00
2.50 0.00 356.85 0.00
3.00 0.00 356.85 0.00
3.50 0.00 356.85 0.00
4.00 0.00 356.85 0.00
4.50 0.00 356.85 0.00
5.00 0.00 356.85 0.00
5.50 0.00 356.85 0.00
6.00 0.00 356.85 0.00
6.50 0.00 356.85 0.00
7.00 0.00 356.85 0.00
7.50 0.00 356.85 0.00
8.00 0.00 356.85 0.00
8.50 0.00 356.85 0.00
9.00 0.00 356.85 0.00
9.50 0.00 356.85 0.00

10.00 0.00 356.85 0.00
10.50 0.00 356.85 0.00
11.00 0.00 356.85 0.00
11.50 0.00 356.85 0.00
12.00 0.32 357.16 0.32
12.50 0.16 357.07 0.16
13.00 0.00 356.85 0.00
13.50 0.00 356.85 0.00
14.00 0.00 356.85 0.00
14.50 0.00 356.85 0.00
15.00 0.00 356.85 0.00
15.50 0.00 356.85 0.00
16.00 0.00 356.85 0.00
16.50 0.00 356.85 0.00
17.00 0.00 356.85 0.00
17.50 0.00 356.85 0.00
18.00 0.00 356.85 0.00
18.50 0.00 356.85 0.00
19.00 0.00 356.85 0.00
19.50 0.00 356.85 0.00
20.00 0.00 356.85 0.00
20.50 0.00 356.85 0.00
21.00 0.00 356.85 0.00
21.50 0.00 356.85 0.00
22.00 0.00 356.85 0.00
22.50 0.00 356.85 0.00
23.00 0.00 356.85 0.00
23.50 0.00 356.85 0.00
24.00 0.00 356.85 0.00
24.50 0.00 356.85 0.00
25.00 0.00 356.85 0.00
25.50 0.00 356.85 0.00

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

26.00 0.00 356.85 0.00
26.50 0.00 356.85 0.00
27.00 0.00 356.85 0.00
27.50 0.00 356.85 0.00
28.00 0.00 356.85 0.00
28.50 0.00 356.85 0.00
29.00 0.00 356.85 0.00
29.50 0.00 356.85 0.00
30.00 0.00 356.85 0.00
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Summary for Pond P1: Bioretention

Inflow Area = 1.127 ac, 66.81% Impervious,  Inflow Depth = 1.57"    for  1 Year event
Inflow = 0.88 cfs @ 12.14 hrs,  Volume= 0.147 af
Outflow = 0.83 cfs @ 12.21 hrs,  Volume= 0.129 af,  Atten= 6%,  Lag= 3.9 min
Primary = 0.83 cfs @ 12.21 hrs,  Volume= 0.129 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 358.11' @ 12.21 hrs   Surf.Area= 2,452 sf   Storage= 1,390 cf

Plug-Flow detention time= 147.6 min calculated for 0.129 af (87% of inflow)
Center-of-Mass det. time= 87.4 min ( 899.7 - 812.3 )

Volume Invert Avail.Storage Storage Description
#1 357.50' 2,398 cf Custom Stage Data (Irregular) Listed below (Recalc)

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

357.50 2,136 236.5 0 0 2,136
358.50 2,669 250.1 2,398 2,398 2,716

Device Routing     Invert Outlet Devices
#1 Primary 354.33' 12.0"  Round Culvert   

L= 15.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 354.33' / 354.25'   S= 0.0053 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.79 sf   

#2 Device 1 354.33' 6.0" Vert. Orifice/Grate    C= 0.600   
#3 Device 2 357.50' 0.250 in/hr Exfiltration over Wetted area   

Conductivity to Groundwater Elevation = 351.00'   
#4 Device 1 357.99' 24.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#5 Secondary 358.30' 10.0' long  x 2.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50   
Coef. (English)  2.54  2.61  2.61  2.60  2.66  2.70  2.77  2.89  2.88  
2.85  3.07  3.20  3.32   

Primary OutFlow  Max=0.83 cfs @ 12.21 hrs  HW=358.11'   (Free Discharge)
1=Culvert  (Passes 0.83 cfs of 5.40 cfs potential flow)

2=Orifice/Grate  (Passes 0.02 cfs of 1.78 cfs potential flow)
3=Exfiltration  ( Controls 0.02 cfs)

4=Orifice/Grate  (Weir Controls 0.82 cfs @ 1.12 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=357.50'   (Free Discharge)
5=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond P1: Bioretention
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Hydrograph for Pond P1: Bioretention

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Outflow
(cfs)

Primary
(cfs)

Secondary
(cfs)

0.00 0.00 0 357.50 0.00 0.00 0.00
1.00 0.00 0 357.50 0.00 0.00 0.00
2.00 0.00 0 357.50 0.00 0.00 0.00
3.00 0.00 0 357.50 0.00 0.00 0.00
4.00 0.00 0 357.50 0.00 0.00 0.00
5.00 0.00 4 357.50 0.00 0.00 0.00
6.00 0.01 12 357.51 0.01 0.01 0.00
7.00 0.02 22 357.51 0.01 0.01 0.00
8.00 0.03 56 357.53 0.01 0.01 0.00
9.00 0.05 141 357.57 0.01 0.01 0.00

10.00 0.07 313 357.64 0.01 0.01 0.00
11.00 0.13 619 357.78 0.01 0.01 0.00
12.00 0.64 1,316 358.08 0.54 0.54 0.00
13.00 0.24 1,236 358.04 0.27 0.27 0.00
14.00 0.14 1,192 358.02 0.15 0.15 0.00
15.00 0.11 1,175 358.02 0.11 0.11 0.00
16.00 0.08 1,160 358.01 0.08 0.08 0.00
17.00 0.06 1,149 358.01 0.06 0.06 0.00
18.00 0.05 1,140 358.00 0.05 0.05 0.00
19.00 0.04 1,136 358.00 0.04 0.04 0.00
20.00 0.04 1,133 358.00 0.04 0.04 0.00
21.00 0.03 1,130 358.00 0.03 0.03 0.00
22.00 0.03 1,127 358.00 0.03 0.03 0.00
23.00 0.03 1,123 358.00 0.03 0.03 0.00
24.00 0.02 1,120 357.99 0.02 0.02 0.00
25.00 0.00 1,073 357.98 0.01 0.01 0.00
26.00 0.00 1,020 357.95 0.01 0.01 0.00
27.00 0.00 967 357.93 0.01 0.01 0.00
28.00 0.00 914 357.91 0.01 0.01 0.00
29.00 0.00 862 357.89 0.01 0.01 0.00
30.00 0.00 811 357.86 0.01 0.01 0.00
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Summary for Pond P2: StormTech SC-740

Inflow = 1.09 cfs @ 12.16 hrs,  Volume= 0.029 af
Outflow = 0.15 cfs @ 12.51 hrs,  Volume= 0.022 af,  Atten= 87%,  Lag= 21.0 min
Primary = 0.15 cfs @ 12.51 hrs,  Volume= 0.022 af

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 357.04' @ 12.51 hrs   Surf.Area= 0.048 ac   Storage= 0.025 af

Plug-Flow detention time= 81.9 min calculated for 0.022 af (75% of inflow)
Center-of-Mass det. time= 78.0 min ( 809.8 - 731.8 )

Volume Invert Avail.Storage Storage Description
#1A 356.16' 0.044 af 39.50'W x 53.46'L x 3.50'H Field A

0.170 af Overall - 0.059 af Embedded = 0.111 af  x 40.0% Voids
#2A 356.66' 0.059 af ADS_StormTech SC-740 +Cap  x 56  Inside #1

Effective Size= 44.6"W x 30.0"H => 6.45 sf x 7.12'L = 45.9 cf
Overall Size= 51.0"W x 30.0"H x 7.56'L with 0.44' Overlap
8 Rows of 7 Chambers

#3 365.85' 0.005 af 24.0"  Round Pipe Storage
L= 66.0'

0.108 af Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices
#1 Primary 356.34' 12.0"  Round Culvert   

L= 2.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 356.34' / 356.14'   S= 0.1000 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.79 sf   

#2 Device 1 356.54' 3.0" Vert. Orifice/Grate    C= 0.600   
#3 Device 1 357.05' 6.0" W x 6.3" H Vert. Orifice/Grate    C= 0.600   
#4 Device 1 359.60' 36.0' long  x 0.5' breadth Broad-Crested Rectangular Weir   

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

Primary OutFlow  Max=0.15 cfs @ 12.51 hrs  HW=357.04'   (Free Discharge)
1=Culvert  (Passes 0.15 cfs of 1.33 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.15 cfs @ 2.96 fps)
3=Orifice/Grate  ( Controls 0.00 cfs)
4=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond P2: StormTech SC-740

Inflow
Primary

Hydrograph

Time  (hours)
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Peak Elev=357.04'
Storage=0.025 af

1.09 cfs

0.15 cfs
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Hydrograph for Pond P2: StormTech SC-740

Time
(hours)

Inflow
(cfs)

Storage
(acre-feet)

Elevation
(feet)

Primary
(cfs)

0.00 0.00 0.000 356.16 0.00
1.00 0.00 0.000 356.16 0.00
2.00 0.00 0.000 356.16 0.00
3.00 0.00 0.000 356.16 0.00
4.00 0.00 0.000 356.16 0.00
5.00 0.00 0.000 356.16 0.00
6.00 0.00 0.000 356.16 0.00
7.00 0.00 0.000 356.16 0.00
8.00 0.00 0.000 356.16 0.00
9.00 0.00 0.000 356.16 0.00

10.00 0.00 0.000 356.16 0.00
11.00 0.00 0.000 356.16 0.00
12.00 0.32 0.002 356.29 0.00
13.00 0.00 0.020 356.92 0.12
14.00 0.00 0.013 356.73 0.06
15.00 0.00 0.009 356.64 0.02
16.00 0.00 0.008 356.59 0.01
17.00 0.00 0.008 356.56 0.00
18.00 0.00 0.008 356.55 0.00
19.00 0.00 0.007 356.55 0.00
20.00 0.00 0.007 356.54 0.00
21.00 0.00 0.007 356.54 0.00
22.00 0.00 0.007 356.54 0.00
23.00 0.00 0.007 356.54 0.00
24.00 0.00 0.007 356.54 0.00
25.00 0.00 0.007 356.54 0.00
26.00 0.00 0.007 356.54 0.00
27.00 0.00 0.007 356.54 0.00
28.00 0.00 0.007 356.54 0.00
29.00 0.00 0.007 356.54 0.00
30.00 0.00 0.007 356.54 0.00
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Time span=0.00-30.00 hrs, dt=0.01 hrs, 3001 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=1,903 sf   0.00% Impervious   Runoff Depth=2.62"Subcatchment DA1: Subcatchment #1
   Tc=6.0 min   CN=80   Runoff=0.13 cfs  0.010 af

Runoff Area=40,196 sf   81.61% Impervious   Runoff Depth=4.11"Subcatchment DA2: Subcatchment #2
   Flow Length=128'   Tc=12.2 min   CN=95   Runoff=3.38 cfs  0.316 af

Runoff Area=8,907 sf   0.00% Impervious   Runoff Depth=2.62"Subcatchment DA3: Subcatchment #3
   Flow Length=72'   Tc=8.7 min   CN=80   Runoff=0.57 cfs  0.045 af

Runoff Area=7,458 sf   6.64% Impervious   Runoff Depth=2.71"Subcatchment DA4: Subcatchment #2
   Flow Length=334'   Tc=8.6 min   CN=81   Runoff=0.50 cfs  0.039 af

   Inflow=0.13 cfs  0.010 afReach DP1: Discharge Point #1 (US 9W)
   Outflow=0.13 cfs  0.010 af

   Inflow=2.49 cfs  0.374 afReach DP2: Discharge Point #2 (Existing Culvert)
   Outflow=2.49 cfs  0.374 af

Peak Elev=360.68'   Inflow=3.38 cfs  0.316 afPond CB3: Catch Basin #3
12.0"  Round Culvert  n=0.012  L=19.0'  S=0.0368 '/'   Outflow=3.38 cfs  0.316 af

Peak Elev=358.90'   Inflow=3.38 cfs  0.316 afPond HDS: Hydrodynamic Separator
15.0"  Round Culvert  n=0.012  L=2.0'  S=0.0050 '/'   Outflow=3.38 cfs  0.316 af

Peak Elev=359.98'   Inflow=3.38 cfs  0.316 afPond MH1: Manhole #1
12.0"  Round Culvert  n=0.012  L=35.0'  S=0.0049 '/'   Outflow=3.38 cfs  0.316 af

Peak Elev=359.81'   Inflow=3.38 cfs  0.316 afPond MH2: Manhole #2
12.0"  Round Culvert  n=0.012  L=84.0'  S=0.0050 '/'   Outflow=3.38 cfs  0.316 af

Peak Elev=359.27'   Inflow=3.38 cfs  0.316 afPond MH3: Manhole #3 (Diversion Manhole)
   Primary=0.82 cfs  0.230 af   Secondary=2.55 cfs  0.086 af   Outflow=3.38 cfs  0.316 af

Peak Elev=357.75'   Inflow=2.55 cfs  0.086 afPond MH4: Manhole #4
24.0"  Round Culvert  n=0.012  L=2.0'  S=0.0000 '/'   Outflow=2.55 cfs  0.086 af

Peak Elev=358.15'  Storage=1,492 cf   Inflow=1.39 cfs  0.275 afPond P1: Bioretention
   Primary=1.31 cfs  0.256 af   Secondary=0.00 cfs  0.000 af   Outflow=1.31 cfs  0.256 af

Peak Elev=357.77'  Storage=0.052 af   Inflow=2.55 cfs  0.086 afPond P2: StormTech SC-740
   Outflow=1.09 cfs  0.079 af

Total Runoff Area = 1.342 ac   Runoff Volume = 0.409 af   Average Runoff Depth = 3.66"
43.04% Pervious = 0.578 ac     56.96% Impervious = 0.764 ac
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Summary for Subcatchment DA1: Subcatchment #1

Runoff = 0.13 cfs @ 12.09 hrs,  Volume= 0.010 af,  Depth= 2.62"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr  10 Year Rainfall=4.69"

Area (sf) CN Description
1,903 80 >75% Grass cover, Good, HSG D
1,903 100.00% Pervious Area

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

6.0 Direct Entry, Direct Entry

Subcatchment DA1: Subcatchment #1

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210
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Type III 24-hr
10 Year Rainfall=4.69"
Runoff Area=1,903 sf

Runoff Volume=0.010 af
Runoff Depth=2.62"

Tc=6.0 min
CN=80

0.13 cfs
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Hydrograph for Subcatchment DA1: Subcatchment #1

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.02 0.00 0.00
1.00 0.05 0.00 0.00
1.50 0.07 0.00 0.00
2.00 0.09 0.00 0.00
2.50 0.12 0.00 0.00
3.00 0.14 0.00 0.00
3.50 0.17 0.00 0.00
4.00 0.20 0.00 0.00
4.50 0.23 0.00 0.00
5.00 0.27 0.00 0.00
5.50 0.30 0.00 0.00
6.00 0.34 0.00 0.00
6.50 0.38 0.00 0.00
7.00 0.42 0.00 0.00
7.50 0.48 0.00 0.00
8.00 0.53 0.00 0.00
8.50 0.60 0.00 0.00
9.00 0.68 0.01 0.00
9.50 0.78 0.03 0.00

10.00 0.89 0.05 0.00
10.50 1.02 0.09 0.00
11.00 1.17 0.14 0.01
11.50 1.40 0.24 0.01
12.00 2.34 0.78 0.08
12.50 3.29 1.47 0.03
13.00 3.52 1.65 0.01
13.50 3.67 1.78 0.01
14.00 3.80 1.88 0.01
14.50 3.91 1.97 0.01
15.00 4.01 2.05 0.01
15.50 4.09 2.11 0.01
16.00 4.16 2.17 0.00
16.50 4.21 2.22 0.00
17.00 4.27 2.26 0.00
17.50 4.31 2.30 0.00
18.00 4.35 2.34 0.00
18.50 4.39 2.37 0.00
19.00 4.42 2.40 0.00
19.50 4.46 2.42 0.00
20.00 4.49 2.45 0.00
20.50 4.52 2.48 0.00
21.00 4.55 2.50 0.00
21.50 4.57 2.52 0.00
22.00 4.60 2.55 0.00
22.50 4.62 2.57 0.00
23.00 4.65 2.59 0.00
23.50 4.67 2.61 0.00
24.00 4.69 2.62 0.00
24.50 4.69 2.62 0.00
25.00 4.69 2.62 0.00
25.50 4.69 2.62 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

26.00 4.69 2.62 0.00
26.50 4.69 2.62 0.00
27.00 4.69 2.62 0.00
27.50 4.69 2.62 0.00
28.00 4.69 2.62 0.00
28.50 4.69 2.62 0.00
29.00 4.69 2.62 0.00
29.50 4.69 2.62 0.00
30.00 4.69 2.62 0.00
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Summary for Subcatchment DA2: Subcatchment #2

Runoff = 3.38 cfs @ 12.16 hrs,  Volume= 0.316 af,  Depth= 4.11"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr  10 Year Rainfall=4.69"

Area (sf) CN Description
32,805 98 Paved parking, HSG D

7,391 80 >75% Grass cover, Good, HSG D
40,196 95 Weighted Average

7,391 18.39% Pervious Area
32,805 81.61% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
11.4 72 0.0250 0.11 Sheet Flow, Sheet Flow 1

Grass: Dense   n= 0.240   P2= 2.48"
0.5 28 0.0200 0.94 Sheet Flow, Sheet Flow 2

Smooth surfaces   n= 0.011   P2= 2.48"
0.3 28 0.0050 1.44 Shallow Concentrated Flow, Shallow Concnetrated Flow 1

Paved   Kv= 20.3 fps
12.2 128 Total

Subcatchment DA2: Subcatchment #2

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10 Year Rainfall=4.69"
Runoff Area=40,196 sf

Runoff Volume=0.316 af
Runoff Depth=4.11"

Flow Length=128'
Tc=12.2 min

CN=95

3.38 cfs
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Hydrograph for Subcatchment DA2: Subcatchment #2

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.02 0.00 0.00
1.00 0.05 0.00 0.00
1.50 0.07 0.00 0.00
2.00 0.09 0.00 0.00
2.50 0.12 0.00 0.00
3.00 0.14 0.00 0.00
3.50 0.17 0.01 0.01
4.00 0.20 0.01 0.01
4.50 0.23 0.02 0.02
5.00 0.27 0.04 0.02
5.50 0.30 0.05 0.03
6.00 0.34 0.07 0.03
6.50 0.38 0.09 0.04
7.00 0.42 0.12 0.05
7.50 0.48 0.15 0.06
8.00 0.53 0.19 0.07
8.50 0.60 0.24 0.09
9.00 0.68 0.30 0.12
9.50 0.78 0.38 0.14

10.00 0.89 0.47 0.17
10.50 1.02 0.58 0.21
11.00 1.17 0.71 0.26
11.50 1.40 0.92 0.40
12.00 2.34 1.81 1.71
12.50 3.29 2.74 1.25
13.00 3.52 2.96 0.39
13.50 3.67 3.11 0.28
14.00 3.80 3.24 0.23
14.50 3.91 3.34 0.20
15.00 4.01 3.44 0.17
15.50 4.09 3.52 0.15
16.00 4.16 3.58 0.12
16.50 4.21 3.64 0.11
17.00 4.27 3.69 0.09
17.50 4.31 3.74 0.08
18.00 4.35 3.78 0.07
18.50 4.39 3.81 0.07
19.00 4.42 3.85 0.06
19.50 4.46 3.88 0.06
20.00 4.49 3.91 0.06
20.50 4.52 3.94 0.05
21.00 4.55 3.97 0.05
21.50 4.57 4.00 0.05
22.00 4.60 4.02 0.05
22.50 4.62 4.05 0.04
23.00 4.65 4.07 0.04
23.50 4.67 4.09 0.04
24.00 4.69 4.11 0.04
24.50 4.69 4.11 0.00
25.00 4.69 4.11 0.00
25.50 4.69 4.11 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

26.00 4.69 4.11 0.00
26.50 4.69 4.11 0.00
27.00 4.69 4.11 0.00
27.50 4.69 4.11 0.00
28.00 4.69 4.11 0.00
28.50 4.69 4.11 0.00
29.00 4.69 4.11 0.00
29.50 4.69 4.11 0.00
30.00 4.69 4.11 0.00
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Summary for Subcatchment DA3: Subcatchment #3

Runoff = 0.57 cfs @ 12.12 hrs,  Volume= 0.045 af,  Depth= 2.62"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr  10 Year Rainfall=4.69"

Area (sf) CN Description
8,907 80 >75% Grass cover, Good, HSG D
8,907 100.00% Pervious Area

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

5.6 44 0.0550 0.13 Sheet Flow, Sheet Flow 1
Grass: Dense   n= 0.240   P2= 2.48"

3.1 28 0.1000 0.15 Sheet Flow, Sheet Flow 2
Grass: Dense   n= 0.240   P2= 2.48"

8.7 72 Total

Subcatchment DA3: Subcatchment #3

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10 Year Rainfall=4.69"
Runoff Area=8,907 sf

Runoff Volume=0.045 af
Runoff Depth=2.62"

Flow Length=72'
Tc=8.7 min

CN=80

0.57 cfs
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Hydrograph for Subcatchment DA3: Subcatchment #3

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.02 0.00 0.00
1.00 0.05 0.00 0.00
1.50 0.07 0.00 0.00
2.00 0.09 0.00 0.00
2.50 0.12 0.00 0.00
3.00 0.14 0.00 0.00
3.50 0.17 0.00 0.00
4.00 0.20 0.00 0.00
4.50 0.23 0.00 0.00
5.00 0.27 0.00 0.00
5.50 0.30 0.00 0.00
6.00 0.34 0.00 0.00
6.50 0.38 0.00 0.00
7.00 0.42 0.00 0.00
7.50 0.48 0.00 0.00
8.00 0.53 0.00 0.00
8.50 0.60 0.00 0.00
9.00 0.68 0.01 0.00
9.50 0.78 0.03 0.01

10.00 0.89 0.05 0.01
10.50 1.02 0.09 0.02
11.00 1.17 0.14 0.02
11.50 1.40 0.24 0.04
12.00 2.34 0.78 0.28
12.50 3.29 1.47 0.18
13.00 3.52 1.65 0.07
13.50 3.67 1.78 0.05
14.00 3.80 1.88 0.04
14.50 3.91 1.97 0.04
15.00 4.01 2.05 0.03
15.50 4.09 2.11 0.03
16.00 4.16 2.17 0.02
16.50 4.21 2.22 0.02
17.00 4.27 2.26 0.02
17.50 4.31 2.30 0.02
18.00 4.35 2.34 0.01
18.50 4.39 2.37 0.01
19.00 4.42 2.40 0.01
19.50 4.46 2.42 0.01
20.00 4.49 2.45 0.01
20.50 4.52 2.48 0.01
21.00 4.55 2.50 0.01
21.50 4.57 2.52 0.01
22.00 4.60 2.55 0.01
22.50 4.62 2.57 0.01
23.00 4.65 2.59 0.01
23.50 4.67 2.61 0.01
24.00 4.69 2.62 0.01
24.50 4.69 2.62 0.00
25.00 4.69 2.62 0.00
25.50 4.69 2.62 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

26.00 4.69 2.62 0.00
26.50 4.69 2.62 0.00
27.00 4.69 2.62 0.00
27.50 4.69 2.62 0.00
28.00 4.69 2.62 0.00
28.50 4.69 2.62 0.00
29.00 4.69 2.62 0.00
29.50 4.69 2.62 0.00
30.00 4.69 2.62 0.00
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Summary for Subcatchment DA4: Subcatchment #2

Runoff = 0.50 cfs @ 12.12 hrs,  Volume= 0.039 af,  Depth= 2.71"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr  10 Year Rainfall=4.69"

Area (sf) CN Description
495 98 Paved parking, HSG D

6,963 80 >75% Grass cover, Good, HSG D
7,458 81 Weighted Average
6,963 93.36% Pervious Area

495 6.64% Impervious Area

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

7.2 56 0.0480 0.13 Sheet Flow, Sheet Flow 1
Grass: Dense   n= 0.240   P2= 2.48"

0.7 158 0.0300 3.52 Shallow Concentrated Flow, Shallow Concnetrated Flow 1
Paved   Kv= 20.3 fps

0.0 7 0.3700 4.26 Shallow Concentrated Flow, Shallow Concentrated Flow 2
Short Grass Pasture   Kv= 7.0 fps

0.7 113 0.0060 2.63 11.85 Channel Flow, Channel 1
Area= 4.5 sf  Perim= 12.6'  r= 0.36'
n= 0.022  Earth, clean & straight

8.6 334 Total
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Subcatchment DA4: Subcatchment #2

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10 Year Rainfall=4.69"
Runoff Area=7,458 sf

Runoff Volume=0.039 af
Runoff Depth=2.71"

Flow Length=334'
Tc=8.6 min

CN=81

0.50 cfs
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Hydrograph for Subcatchment DA4: Subcatchment #2

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.02 0.00 0.00
1.00 0.05 0.00 0.00
1.50 0.07 0.00 0.00
2.00 0.09 0.00 0.00
2.50 0.12 0.00 0.00
3.00 0.14 0.00 0.00
3.50 0.17 0.00 0.00
4.00 0.20 0.00 0.00
4.50 0.23 0.00 0.00
5.00 0.27 0.00 0.00
5.50 0.30 0.00 0.00
6.00 0.34 0.00 0.00
6.50 0.38 0.00 0.00
7.00 0.42 0.00 0.00
7.50 0.48 0.00 0.00
8.00 0.53 0.00 0.00
8.50 0.60 0.01 0.00
9.00 0.68 0.02 0.00
9.50 0.78 0.04 0.01

10.00 0.89 0.06 0.01
10.50 1.02 0.10 0.02
11.00 1.17 0.16 0.02
11.50 1.40 0.26 0.04
12.00 2.34 0.83 0.25
12.50 3.29 1.54 0.15
13.00 3.52 1.72 0.06
13.50 3.67 1.85 0.04
14.00 3.80 1.96 0.03
14.50 3.91 2.05 0.03
15.00 4.01 2.13 0.03
15.50 4.09 2.20 0.02
16.00 4.16 2.25 0.02
16.50 4.21 2.30 0.02
17.00 4.27 2.35 0.01
17.50 4.31 2.39 0.01
18.00 4.35 2.42 0.01
18.50 4.39 2.45 0.01
19.00 4.42 2.48 0.01
19.50 4.46 2.51 0.01
20.00 4.49 2.54 0.01
20.50 4.52 2.56 0.01
21.00 4.55 2.59 0.01
21.50 4.57 2.61 0.01
22.00 4.60 2.63 0.01
22.50 4.62 2.66 0.01
23.00 4.65 2.68 0.01
23.50 4.67 2.70 0.01
24.00 4.69 2.71 0.01
24.50 4.69 2.71 0.00
25.00 4.69 2.71 0.00
25.50 4.69 2.71 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

26.00 4.69 2.71 0.00
26.50 4.69 2.71 0.00
27.00 4.69 2.71 0.00
27.50 4.69 2.71 0.00
28.00 4.69 2.71 0.00
28.50 4.69 2.71 0.00
29.00 4.69 2.71 0.00
29.50 4.69 2.71 0.00
30.00 4.69 2.71 0.00



Highland - Postdevelopment
Type III 24-hr  10 Year Rainfall=4.69"Postdevelopment

  Printed  5/6/2021Prepared by Stewart's Shops
Page 45HydroCAD® 10.00-22  s/n 08847  © 2018 HydroCAD Software Solutions LLC

Summary for Reach DP1: Discharge Point #1 (US 9W)

Inflow Area = 0.044 ac, 0.00% Impervious,  Inflow Depth = 2.62"    for  10 Year event
Inflow = 0.13 cfs @ 12.09 hrs,  Volume= 0.010 af
Outflow = 0.13 cfs @ 12.09 hrs,  Volume= 0.010 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs

Reach DP1: Discharge Point #1 (US 9W)

Inflow
Outflow

Hydrograph

Time  (hours)
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Hydrograph for Reach DP1: Discharge Point #1 (US 9W)

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Outflow
(cfs)

0.00 0.00 0.00
0.50 0.00 0.00
1.00 0.00 0.00
1.50 0.00 0.00
2.00 0.00 0.00
2.50 0.00 0.00
3.00 0.00 0.00
3.50 0.00 0.00
4.00 0.00 0.00
4.50 0.00 0.00
5.00 0.00 0.00
5.50 0.00 0.00
6.00 0.00 0.00
6.50 0.00 0.00
7.00 0.00 0.00
7.50 0.00 0.00
8.00 0.00 0.00
8.50 0.00 0.00
9.00 0.00 0.00
9.50 0.00 0.00

10.00 0.00 0.00
10.50 0.00 0.00
11.00 0.01 0.01
11.50 0.01 0.01
12.00 0.08 0.08
12.50 0.03 0.03
13.00 0.01 0.01
13.50 0.01 0.01
14.00 0.01 0.01
14.50 0.01 0.01
15.00 0.01 0.01
15.50 0.01 0.01
16.00 0.00 0.00
16.50 0.00 0.00
17.00 0.00 0.00
17.50 0.00 0.00
18.00 0.00 0.00
18.50 0.00 0.00
19.00 0.00 0.00
19.50 0.00 0.00
20.00 0.00 0.00
20.50 0.00 0.00
21.00 0.00 0.00
21.50 0.00 0.00
22.00 0.00 0.00
22.50 0.00 0.00
23.00 0.00 0.00
23.50 0.00 0.00
24.00 0.00 0.00
24.50 0.00 0.00
25.00 0.00 0.00
25.50 0.00 0.00

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Outflow
(cfs)

26.00 0.00 0.00
26.50 0.00 0.00
27.00 0.00 0.00
27.50 0.00 0.00
28.00 0.00 0.00
28.50 0.00 0.00
29.00 0.00 0.00
29.50 0.00 0.00
30.00 0.00 0.00
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Summary for Reach DP2: Discharge Point #2 (Existing Culvert)

Inflow Area = 1.298 ac, 58.87% Impervious,  Inflow Depth > 3.45"    for  10 Year event
Inflow = 2.49 cfs @ 12.26 hrs,  Volume= 0.374 af
Outflow = 2.49 cfs @ 12.26 hrs,  Volume= 0.374 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs

Reach DP2: Discharge Point #2 (Existing Culvert)

Inflow
Outflow

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210
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Hydrograph for Reach DP2: Discharge Point #2 (Existing Culvert)

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Outflow
(cfs)

0.00 0.00 0.00
0.50 0.00 0.00
1.00 0.00 0.00
1.50 0.00 0.00
2.00 0.00 0.00
2.50 0.00 0.00
3.00 0.00 0.00
3.50 0.01 0.01
4.00 0.01 0.01
4.50 0.01 0.01
5.00 0.01 0.01
5.50 0.01 0.01
6.00 0.01 0.01
6.50 0.01 0.01
7.00 0.01 0.01
7.50 0.01 0.01
8.00 0.01 0.01
8.50 0.02 0.02
9.00 0.02 0.02
9.50 0.02 0.02

10.00 0.09 0.09
10.50 0.23 0.23
11.00 0.30 0.30
11.50 0.45 0.45
12.00 1.16 1.16
12.50 2.04 2.04
13.00 0.82 0.82
13.50 0.53 0.53
14.00 0.43 0.43
14.50 0.35 0.35
15.00 0.29 0.29
15.50 0.23 0.23
16.00 0.19 0.19
16.50 0.16 0.16
17.00 0.14 0.14
17.50 0.12 0.12
18.00 0.11 0.11
18.50 0.09 0.09
19.00 0.09 0.09
19.50 0.08 0.08
20.00 0.08 0.08
20.50 0.08 0.08
21.00 0.07 0.07
21.50 0.07 0.07
22.00 0.07 0.07
22.50 0.06 0.06
23.00 0.06 0.06
23.50 0.06 0.06
24.00 0.05 0.05
24.50 0.02 0.02
25.00 0.01 0.01
25.50 0.01 0.01

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Outflow
(cfs)

26.00 0.01 0.01
26.50 0.01 0.01
27.00 0.01 0.01
27.50 0.01 0.01
28.00 0.01 0.01
28.50 0.01 0.01
29.00 0.01 0.01
29.50 0.01 0.01
30.00 0.01 0.01
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Summary for Pond CB3: Catch Basin #3

Inflow Area = 0.923 ac, 81.61% Impervious,  Inflow Depth = 4.11"    for  10 Year event
Inflow = 3.38 cfs @ 12.16 hrs,  Volume= 0.316 af
Outflow = 3.38 cfs @ 12.16 hrs,  Volume= 0.316 af,  Atten= 0%,  Lag= 0.0 min
Primary = 3.38 cfs @ 12.16 hrs,  Volume= 0.316 af

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Peak Elev= 360.68' @ 12.16 hrs

Device Routing     Invert Outlet Devices
#1 Primary 358.90' 12.0"  Round Culvert   

L= 19.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 358.90' / 358.20'   S= 0.0368 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=3.38 cfs @ 12.16 hrs  HW=360.68'   (Free Discharge)
1=Culvert  (Inlet Controls 3.38 cfs @ 4.30 fps)

Pond CB3: Catch Basin #3

Inflow
Primary

Hydrograph

Time  (hours)
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Hydrograph for Pond CB3: Catch Basin #3

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

0.00 0.00 358.90 0.00
0.50 0.00 358.90 0.00
1.00 0.00 358.90 0.00
1.50 0.00 358.90 0.00
2.00 0.00 358.90 0.00
2.50 0.00 358.91 0.00
3.00 0.00 358.94 0.00
3.50 0.01 358.95 0.01
4.00 0.01 358.96 0.01
4.50 0.02 358.97 0.02
5.00 0.02 358.98 0.02
5.50 0.03 358.99 0.03
6.00 0.03 359.00 0.03
6.50 0.04 359.01 0.04
7.00 0.05 359.02 0.05
7.50 0.06 359.04 0.06
8.00 0.07 359.05 0.07
8.50 0.09 359.07 0.09
9.00 0.12 359.09 0.12
9.50 0.14 359.11 0.14

10.00 0.17 359.13 0.17
10.50 0.21 359.15 0.21
11.00 0.26 359.18 0.26
11.50 0.40 359.26 0.40
12.00 1.71 359.73 1.71
12.50 1.25 359.58 1.25
13.00 0.39 359.25 0.39
13.50 0.28 359.19 0.28
14.00 0.23 359.16 0.23
14.50 0.20 359.14 0.20
15.00 0.17 359.13 0.17
15.50 0.15 359.11 0.15
16.00 0.12 359.09 0.12
16.50 0.11 359.08 0.11
17.00 0.09 359.07 0.09
17.50 0.08 359.06 0.08
18.00 0.07 359.05 0.07
18.50 0.07 359.04 0.07
19.00 0.06 359.04 0.06
19.50 0.06 359.03 0.06
20.00 0.06 359.03 0.06
20.50 0.05 359.03 0.05
21.00 0.05 359.02 0.05
21.50 0.05 359.02 0.05
22.00 0.05 359.02 0.05
22.50 0.04 359.01 0.04
23.00 0.04 359.01 0.04
23.50 0.04 359.01 0.04
24.00 0.04 359.00 0.04
24.50 0.00 358.91 0.00
25.00 0.00 358.90 0.00
25.50 0.00 358.90 0.00

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

26.00 0.00 358.90 0.00
26.50 0.00 358.90 0.00
27.00 0.00 358.90 0.00
27.50 0.00 358.90 0.00
28.00 0.00 358.90 0.00
28.50 0.00 358.90 0.00
29.00 0.00 358.90 0.00
29.50 0.00 358.90 0.00
30.00 0.00 358.90 0.00
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Summary for Pond HDS: Hydrodynamic Separator

Inflow Area = 0.923 ac, 81.61% Impervious,  Inflow Depth = 4.11"    for  10 Year event
Inflow = 3.38 cfs @ 12.16 hrs,  Volume= 0.316 af
Outflow = 3.38 cfs @ 12.16 hrs,  Volume= 0.316 af,  Atten= 0%,  Lag= 0.0 min
Primary = 3.38 cfs @ 12.16 hrs,  Volume= 0.316 af

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Peak Elev= 358.90' @ 12.16 hrs

Device Routing     Invert Outlet Devices
#1 Primary 357.61' 15.0"  Round Culvert   

L= 2.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 357.61' / 357.60'   S= 0.0050 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 1.23 sf   

Primary OutFlow  Max=3.38 cfs @ 12.16 hrs  HW=358.90'   (Free Discharge)
1=Culvert  (Barrel Controls 3.38 cfs @ 3.32 fps)

Pond HDS: Hydrodynamic Separator

Inflow
Primary

Hydrograph

Time  (hours)
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Hydrograph for Pond HDS: Hydrodynamic Separator

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

0.00 0.00 357.61 0.00
0.50 0.00 357.61 0.00
1.00 0.00 357.61 0.00
1.50 0.00 357.61 0.00
2.00 0.00 357.61 0.00
2.50 0.00 357.63 0.00
3.00 0.00 357.65 0.00
3.50 0.01 357.67 0.01
4.00 0.01 357.68 0.01
4.50 0.02 357.69 0.02
5.00 0.02 357.70 0.02
5.50 0.03 357.71 0.03
6.00 0.03 357.72 0.03
6.50 0.04 357.73 0.04
7.00 0.05 357.74 0.05
7.50 0.06 357.76 0.06
8.00 0.07 357.77 0.07
8.50 0.09 357.79 0.09
9.00 0.12 357.81 0.12
9.50 0.14 357.84 0.14

10.00 0.17 357.86 0.17
10.50 0.21 357.89 0.21
11.00 0.26 357.92 0.26
11.50 0.40 358.00 0.40
12.00 1.71 358.46 1.71
12.50 1.25 358.32 1.25
13.00 0.39 357.99 0.39
13.50 0.28 357.93 0.28
14.00 0.23 357.90 0.23
14.50 0.20 357.88 0.20
15.00 0.17 357.86 0.17
15.50 0.15 357.84 0.15
16.00 0.12 357.82 0.12
16.50 0.11 357.80 0.11
17.00 0.09 357.79 0.09
17.50 0.08 357.78 0.08
18.00 0.07 357.77 0.07
18.50 0.07 357.76 0.07
19.00 0.06 357.76 0.06
19.50 0.06 357.75 0.06
20.00 0.06 357.75 0.06
20.50 0.05 357.75 0.05
21.00 0.05 357.74 0.05
21.50 0.05 357.74 0.05
22.00 0.05 357.74 0.05
22.50 0.04 357.73 0.04
23.00 0.04 357.73 0.04
23.50 0.04 357.73 0.04
24.00 0.04 357.72 0.04
24.50 0.00 357.62 0.00
25.00 0.00 357.61 0.00
25.50 0.00 357.61 0.00

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

26.00 0.00 357.61 0.00
26.50 0.00 357.61 0.00
27.00 0.00 357.61 0.00
27.50 0.00 357.61 0.00
28.00 0.00 357.61 0.00
28.50 0.00 357.61 0.00
29.00 0.00 357.61 0.00
29.50 0.00 357.61 0.00
30.00 0.00 357.61 0.00
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Summary for Pond MH1: Manhole #1

Inflow Area = 0.923 ac, 81.61% Impervious,  Inflow Depth = 4.11"    for  10 Year event
Inflow = 3.38 cfs @ 12.16 hrs,  Volume= 0.316 af
Outflow = 3.38 cfs @ 12.16 hrs,  Volume= 0.316 af,  Atten= 0%,  Lag= 0.0 min
Primary = 3.38 cfs @ 12.16 hrs,  Volume= 0.316 af

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Peak Elev= 359.98' @ 12.16 hrs

Device Routing     Invert Outlet Devices
#1 Primary 358.20' 12.0"  Round Culvert   

L= 35.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 358.20' / 358.03'   S= 0.0049 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=3.38 cfs @ 12.16 hrs  HW=359.98'   (Free Discharge)
1=Culvert  (Inlet Controls 3.38 cfs @ 4.30 fps)

Pond MH1: Manhole #1

Inflow
Primary

Hydrograph

Time  (hours)
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Hydrograph for Pond MH1: Manhole #1

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

0.00 0.00 358.20 0.00
0.50 0.00 358.20 0.00
1.00 0.00 358.20 0.00
1.50 0.00 358.20 0.00
2.00 0.00 358.20 0.00
2.50 0.00 358.22 0.00
3.00 0.00 358.24 0.00
3.50 0.01 358.26 0.01
4.00 0.01 358.27 0.01
4.50 0.02 358.28 0.02
5.00 0.02 358.29 0.02
5.50 0.03 358.30 0.03
6.00 0.03 358.31 0.03
6.50 0.04 358.32 0.04
7.00 0.05 358.33 0.05
7.50 0.06 358.34 0.06
8.00 0.07 358.36 0.07
8.50 0.09 358.38 0.09
9.00 0.12 358.40 0.12
9.50 0.14 358.42 0.14

10.00 0.17 358.44 0.17
10.50 0.21 358.47 0.21
11.00 0.26 358.50 0.26
11.50 0.40 358.58 0.40
12.00 1.71 359.09 1.71
12.50 1.25 358.93 1.25
13.00 0.39 358.57 0.39
13.50 0.28 358.51 0.28
14.00 0.23 358.48 0.23
14.50 0.20 358.46 0.20
15.00 0.17 358.44 0.17
15.50 0.15 358.42 0.15
16.00 0.12 358.40 0.12
16.50 0.11 358.39 0.11
17.00 0.09 358.38 0.09
17.50 0.08 358.37 0.08
18.00 0.07 358.36 0.07
18.50 0.07 358.35 0.07
19.00 0.06 358.35 0.06
19.50 0.06 358.34 0.06
20.00 0.06 358.34 0.06
20.50 0.05 358.33 0.05
21.00 0.05 358.33 0.05
21.50 0.05 358.33 0.05
22.00 0.05 358.33 0.05
22.50 0.04 358.32 0.04
23.00 0.04 358.32 0.04
23.50 0.04 358.32 0.04
24.00 0.04 358.31 0.04
24.50 0.00 358.21 0.00
25.00 0.00 358.20 0.00
25.50 0.00 358.20 0.00

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

26.00 0.00 358.20 0.00
26.50 0.00 358.20 0.00
27.00 0.00 358.20 0.00
27.50 0.00 358.20 0.00
28.00 0.00 358.20 0.00
28.50 0.00 358.20 0.00
29.00 0.00 358.20 0.00
29.50 0.00 358.20 0.00
30.00 0.00 358.20 0.00
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Summary for Pond MH2: Manhole #2

Inflow Area = 0.923 ac, 81.61% Impervious,  Inflow Depth = 4.11"    for  10 Year event
Inflow = 3.38 cfs @ 12.16 hrs,  Volume= 0.316 af
Outflow = 3.38 cfs @ 12.16 hrs,  Volume= 0.316 af,  Atten= 0%,  Lag= 0.0 min
Primary = 3.38 cfs @ 12.16 hrs,  Volume= 0.316 af

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Peak Elev= 359.81' @ 12.16 hrs

Device Routing     Invert Outlet Devices
#1 Primary 358.03' 12.0"  Round Culvert   

L= 84.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 358.03' / 357.61'   S= 0.0050 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=3.38 cfs @ 12.16 hrs  HW=359.81'   (Free Discharge)
1=Culvert  (Inlet Controls 3.38 cfs @ 4.30 fps)

Pond MH2: Manhole #2

Inflow
Primary

Hydrograph

Time  (hours)
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Hydrograph for Pond MH2: Manhole #2

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

0.00 0.00 358.03 0.00
0.50 0.00 358.03 0.00
1.00 0.00 358.03 0.00
1.50 0.00 358.03 0.00
2.00 0.00 358.03 0.00
2.50 0.00 358.05 0.00
3.00 0.00 358.07 0.00
3.50 0.01 358.09 0.01
4.00 0.01 358.10 0.01
4.50 0.02 358.11 0.02
5.00 0.02 358.12 0.02
5.50 0.03 358.13 0.03
6.00 0.03 358.14 0.03
6.50 0.04 358.15 0.04
7.00 0.05 358.16 0.05
7.50 0.06 358.17 0.06
8.00 0.07 358.18 0.07
8.50 0.09 358.20 0.09
9.00 0.12 358.22 0.12
9.50 0.14 358.24 0.14

10.00 0.17 358.26 0.17
10.50 0.21 358.29 0.21
11.00 0.26 358.32 0.26
11.50 0.40 358.39 0.40
12.00 1.71 358.87 1.71
12.50 1.25 358.72 1.25
13.00 0.39 358.39 0.39
13.50 0.28 358.33 0.28
14.00 0.23 358.30 0.23
14.50 0.20 358.28 0.20
15.00 0.17 358.26 0.17
15.50 0.15 358.24 0.15
16.00 0.12 358.23 0.12
16.50 0.11 358.21 0.11
17.00 0.09 358.20 0.09
17.50 0.08 358.19 0.08
18.00 0.07 358.18 0.07
18.50 0.07 358.18 0.07
19.00 0.06 358.17 0.06
19.50 0.06 358.17 0.06
20.00 0.06 358.17 0.06
20.50 0.05 358.16 0.05
21.00 0.05 358.16 0.05
21.50 0.05 358.16 0.05
22.00 0.05 358.15 0.05
22.50 0.04 358.15 0.04
23.00 0.04 358.15 0.04
23.50 0.04 358.14 0.04
24.00 0.04 358.14 0.04
24.50 0.00 358.04 0.00
25.00 0.00 358.03 0.00
25.50 0.00 358.03 0.00

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

26.00 0.00 358.03 0.00
26.50 0.00 358.03 0.00
27.00 0.00 358.03 0.00
27.50 0.00 358.03 0.00
28.00 0.00 358.03 0.00
28.50 0.00 358.03 0.00
29.00 0.00 358.03 0.00
29.50 0.00 358.03 0.00
30.00 0.00 358.03 0.00
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Summary for Pond MH3: Manhole #3 (Diversion Manhole)

Inflow Area = 0.923 ac, 81.61% Impervious,  Inflow Depth = 4.11"    for  10 Year event
Inflow = 3.38 cfs @ 12.16 hrs,  Volume= 0.316 af
Outflow = 3.38 cfs @ 12.16 hrs,  Volume= 0.316 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.82 cfs @ 12.16 hrs,  Volume= 0.230 af
Secondary = 2.55 cfs @ 12.16 hrs,  Volume= 0.086 af

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Peak Elev= 359.27' @ 12.16 hrs

Device Routing     Invert Outlet Devices
#1 Primary 357.60' 6.0"  Round Culvert   

L= 41.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 357.60' / 357.50'   S= 0.0024 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.20 sf   

#2 Secondary 358.27' 15.0"  Round Culvert   
L= 2.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 358.27' / 358.19'   S= 0.0400 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 1.23 sf   

Primary OutFlow  Max=0.82 cfs @ 12.16 hrs  HW=359.27'   (Free Discharge)
1=Culvert  (Barrel Controls 0.82 cfs @ 4.19 fps)

Secondary OutFlow  Max=2.55 cfs @ 12.16 hrs  HW=359.27'   (Free Discharge)
2=Culvert  (Barrel Controls 2.55 cfs @ 3.32 fps)

Pond MH3: Manhole #3 (Diversion Manhole)
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Hydrograph for Pond MH3: Manhole #3 (Diversion Manhole)

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Outflow
(cfs)

Primary
(cfs)

Secondary
(cfs)

0.00 0.00 357.60 0.00 0.00 0.00
1.00 0.00 357.60 0.00 0.00 0.00
2.00 0.00 357.60 0.00 0.00 0.00
3.00 0.00 357.66 0.00 0.00 0.00
4.00 0.01 357.70 0.01 0.01 0.00
5.00 0.02 357.73 0.02 0.02 0.00
6.00 0.03 357.75 0.03 0.03 0.00
7.00 0.05 357.79 0.05 0.05 0.00
8.00 0.07 357.82 0.07 0.07 0.00
9.00 0.12 357.88 0.12 0.12 0.00

10.00 0.17 357.95 0.17 0.17 0.00
11.00 0.26 358.06 0.26 0.26 0.00
12.00 1.71 358.85 1.71 0.67 1.03
13.00 0.39 358.28 0.39 0.39 0.00
14.00 0.23 358.02 0.23 0.23 0.00
15.00 0.17 357.95 0.17 0.17 0.00
16.00 0.12 357.89 0.12 0.12 0.00
17.00 0.09 357.85 0.09 0.09 0.00
18.00 0.07 357.82 0.07 0.07 0.00
19.00 0.06 357.81 0.06 0.06 0.00
20.00 0.06 357.79 0.06 0.06 0.00
21.00 0.05 357.79 0.05 0.05 0.00
22.00 0.05 357.78 0.05 0.05 0.00
23.00 0.04 357.77 0.04 0.04 0.00
24.00 0.04 357.76 0.04 0.04 0.00
25.00 0.00 357.60 0.00 0.00 0.00
26.00 0.00 357.60 0.00 0.00 0.00
27.00 0.00 357.60 0.00 0.00 0.00
28.00 0.00 357.60 0.00 0.00 0.00
29.00 0.00 357.60 0.00 0.00 0.00
30.00 0.00 357.60 0.00 0.00 0.00



Highland - Postdevelopment
Type III 24-hr  10 Year Rainfall=4.69"Postdevelopment

  Printed  5/6/2021Prepared by Stewart's Shops
Page 59HydroCAD® 10.00-22  s/n 08847  © 2018 HydroCAD Software Solutions LLC

Summary for Pond MH4: Manhole #4

Inflow = 2.55 cfs @ 12.16 hrs,  Volume= 0.086 af
Outflow = 2.55 cfs @ 12.16 hrs,  Volume= 0.086 af,  Atten= 0%,  Lag= 0.0 min
Primary = 2.55 cfs @ 12.16 hrs,  Volume= 0.086 af

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Peak Elev= 357.75' @ 12.16 hrs

Device Routing     Invert Outlet Devices
#1 Primary 356.85' 24.0"  Round Culvert   

L= 2.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 356.85' / 356.85'   S= 0.0000 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 3.14 sf   

Primary OutFlow  Max=2.55 cfs @ 12.16 hrs  HW=357.75'   (Free Discharge)
1=Culvert  (Barrel Controls 2.55 cfs @ 2.74 fps)

Pond MH4: Manhole #4
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Hydrograph for Pond MH4: Manhole #4

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

0.00 0.00 356.85 0.00
0.50 0.00 356.85 0.00
1.00 0.00 356.85 0.00
1.50 0.00 356.85 0.00
2.00 0.00 356.85 0.00
2.50 0.00 356.85 0.00
3.00 0.00 356.85 0.00
3.50 0.00 356.85 0.00
4.00 0.00 356.85 0.00
4.50 0.00 356.85 0.00
5.00 0.00 356.85 0.00
5.50 0.00 356.85 0.00
6.00 0.00 356.85 0.00
6.50 0.00 356.85 0.00
7.00 0.00 356.85 0.00
7.50 0.00 356.85 0.00
8.00 0.00 356.85 0.00
8.50 0.00 356.85 0.00
9.00 0.00 356.85 0.00
9.50 0.00 356.85 0.00

10.00 0.00 356.85 0.00
10.50 0.00 356.85 0.00
11.00 0.00 356.85 0.00
11.50 0.00 356.89 0.00
12.00 1.03 357.41 1.03
12.50 0.63 357.29 0.63
13.00 0.00 356.87 0.00
13.50 0.00 356.85 0.00
14.00 0.00 356.85 0.00
14.50 0.00 356.85 0.00
15.00 0.00 356.85 0.00
15.50 0.00 356.85 0.00
16.00 0.00 356.85 0.00
16.50 0.00 356.85 0.00
17.00 0.00 356.85 0.00
17.50 0.00 356.85 0.00
18.00 0.00 356.85 0.00
18.50 0.00 356.85 0.00
19.00 0.00 356.85 0.00
19.50 0.00 356.85 0.00
20.00 0.00 356.85 0.00
20.50 0.00 356.85 0.00
21.00 0.00 356.85 0.00
21.50 0.00 356.85 0.00
22.00 0.00 356.85 0.00
22.50 0.00 356.85 0.00
23.00 0.00 356.85 0.00
23.50 0.00 356.85 0.00
24.00 0.00 356.85 0.00
24.50 0.00 356.85 0.00
25.00 0.00 356.85 0.00
25.50 0.00 356.85 0.00

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

26.00 0.00 356.85 0.00
26.50 0.00 356.85 0.00
27.00 0.00 356.85 0.00
27.50 0.00 356.85 0.00
28.00 0.00 356.85 0.00
28.50 0.00 356.85 0.00
29.00 0.00 356.85 0.00
29.50 0.00 356.85 0.00
30.00 0.00 356.85 0.00
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Summary for Pond P1: Bioretention

Inflow Area = 1.127 ac, 66.81% Impervious,  Inflow Depth = 2.93"    for  10 Year event
Inflow = 1.39 cfs @ 12.13 hrs,  Volume= 0.275 af
Outflow = 1.31 cfs @ 12.18 hrs,  Volume= 0.256 af,  Atten= 6%,  Lag= 3.1 min
Primary = 1.31 cfs @ 12.18 hrs,  Volume= 0.256 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 358.15' @ 12.18 hrs   Surf.Area= 2,475 sf   Storage= 1,492 cf

Plug-Flow detention time= 97.6 min calculated for 0.256 af (93% of inflow)
Center-of-Mass det. time= 59.3 min ( 857.1 - 797.8 )

Volume Invert Avail.Storage Storage Description
#1 357.50' 2,398 cf Custom Stage Data (Irregular) Listed below (Recalc)

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

357.50 2,136 236.5 0 0 2,136
358.50 2,669 250.1 2,398 2,398 2,716

Device Routing     Invert Outlet Devices
#1 Primary 354.33' 12.0"  Round Culvert   

L= 15.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 354.33' / 354.25'   S= 0.0053 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.79 sf   

#2 Device 1 354.33' 6.0" Vert. Orifice/Grate    C= 0.600   
#3 Device 2 357.50' 0.250 in/hr Exfiltration over Wetted area   

Conductivity to Groundwater Elevation = 351.00'   
#4 Device 1 357.99' 24.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#5 Secondary 358.30' 10.0' long  x 2.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50   
Coef. (English)  2.54  2.61  2.61  2.60  2.66  2.70  2.77  2.89  2.88  
2.85  3.07  3.20  3.32   

Primary OutFlow  Max=1.30 cfs @ 12.18 hrs  HW=358.15'   (Free Discharge)
1=Culvert  (Passes 1.30 cfs of 5.44 cfs potential flow)

2=Orifice/Grate  (Passes 0.02 cfs of 1.79 cfs potential flow)
3=Exfiltration  ( Controls 0.02 cfs)

4=Orifice/Grate  (Weir Controls 1.29 cfs @ 1.30 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=357.50'   (Free Discharge)
5=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond P1: Bioretention
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Hydrograph for Pond P1: Bioretention

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Outflow
(cfs)

Primary
(cfs)

Secondary
(cfs)

0.00 0.00 0 357.50 0.00 0.00 0.00
1.00 0.00 0 357.50 0.00 0.00 0.00
2.00 0.00 0 357.50 0.00 0.00 0.00
3.00 0.00 4 357.50 0.00 0.00 0.00
4.00 0.01 17 357.51 0.01 0.01 0.00
5.00 0.02 43 357.52 0.01 0.01 0.00
6.00 0.03 103 357.55 0.01 0.01 0.00
7.00 0.05 210 357.60 0.01 0.01 0.00
8.00 0.07 390 357.68 0.01 0.01 0.00
9.00 0.12 686 357.81 0.01 0.01 0.00

10.00 0.18 1,161 358.01 0.08 0.08 0.00
11.00 0.29 1,239 358.04 0.28 0.28 0.00
12.00 0.96 1,394 358.11 0.85 0.85 0.00
13.00 0.45 1,302 358.07 0.48 0.48 0.00
14.00 0.27 1,241 358.05 0.28 0.28 0.00
15.00 0.20 1,215 358.03 0.21 0.21 0.00
16.00 0.14 1,192 358.02 0.15 0.15 0.00
17.00 0.11 1,177 358.02 0.12 0.12 0.00
18.00 0.09 1,164 358.01 0.09 0.09 0.00
19.00 0.08 1,158 358.01 0.08 0.08 0.00
20.00 0.07 1,154 358.01 0.07 0.07 0.00
21.00 0.06 1,150 358.01 0.06 0.06 0.00
22.00 0.06 1,146 358.01 0.06 0.06 0.00
23.00 0.05 1,142 358.00 0.05 0.05 0.00
24.00 0.04 1,139 358.00 0.05 0.05 0.00
25.00 0.00 1,082 357.98 0.01 0.01 0.00
26.00 0.00 1,029 357.96 0.01 0.01 0.00
27.00 0.00 976 357.93 0.01 0.01 0.00
28.00 0.00 923 357.91 0.01 0.01 0.00
29.00 0.00 871 357.89 0.01 0.01 0.00
30.00 0.00 819 357.87 0.01 0.01 0.00
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Summary for Pond P2: StormTech SC-740

Inflow = 2.55 cfs @ 12.16 hrs,  Volume= 0.086 af
Outflow = 1.09 cfs @ 12.38 hrs,  Volume= 0.079 af,  Atten= 57%,  Lag= 13.4 min
Primary = 1.09 cfs @ 12.38 hrs,  Volume= 0.079 af

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 357.77' @ 12.38 hrs   Surf.Area= 0.048 ac   Storage= 0.052 af

Plug-Flow detention time= 52.2 min calculated for 0.079 af (91% of inflow)
Center-of-Mass det. time= 49.9 min ( 781.6 - 731.7 )

Volume Invert Avail.Storage Storage Description
#1A 356.16' 0.044 af 39.50'W x 53.46'L x 3.50'H Field A

0.170 af Overall - 0.059 af Embedded = 0.111 af  x 40.0% Voids
#2A 356.66' 0.059 af ADS_StormTech SC-740 +Cap  x 56  Inside #1

Effective Size= 44.6"W x 30.0"H => 6.45 sf x 7.12'L = 45.9 cf
Overall Size= 51.0"W x 30.0"H x 7.56'L with 0.44' Overlap
8 Rows of 7 Chambers

#3 365.85' 0.005 af 24.0"  Round Pipe Storage
L= 66.0'

0.108 af Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices
#1 Primary 356.34' 12.0"  Round Culvert   

L= 2.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 356.34' / 356.14'   S= 0.1000 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.79 sf   

#2 Device 1 356.54' 3.0" Vert. Orifice/Grate    C= 0.600   
#3 Device 1 357.05' 6.0" W x 6.3" H Vert. Orifice/Grate    C= 0.600   
#4 Device 1 359.60' 36.0' long  x 0.5' breadth Broad-Crested Rectangular Weir   

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

Primary OutFlow  Max=1.09 cfs @ 12.38 hrs  HW=357.77'   (Free Discharge)
1=Culvert  (Passes 1.09 cfs of 2.88 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.25 cfs @ 5.06 fps)
3=Orifice/Grate  (Orifice Controls 0.84 cfs @ 3.21 fps)
4=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond P2: StormTech SC-740
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Hydrograph for Pond P2: StormTech SC-740

Time
(hours)

Inflow
(cfs)

Storage
(acre-feet)

Elevation
(feet)

Primary
(cfs)

0.00 0.00 0.000 356.16 0.00
1.00 0.00 0.000 356.16 0.00
2.00 0.00 0.000 356.16 0.00
3.00 0.00 0.000 356.16 0.00
4.00 0.00 0.000 356.16 0.00
5.00 0.00 0.000 356.16 0.00
6.00 0.00 0.000 356.16 0.00
7.00 0.00 0.000 356.16 0.00
8.00 0.00 0.000 356.16 0.00
9.00 0.00 0.000 356.16 0.00

10.00 0.00 0.000 356.16 0.00
11.00 0.00 0.000 356.16 0.00
12.00 1.03 0.013 356.74 0.07
13.00 0.00 0.032 357.22 0.28
14.00 0.00 0.019 356.89 0.11
15.00 0.00 0.012 356.72 0.05
16.00 0.00 0.009 356.63 0.02
17.00 0.00 0.008 356.58 0.01
18.00 0.00 0.008 356.56 0.00
19.00 0.00 0.008 356.55 0.00
20.00 0.00 0.007 356.54 0.00
21.00 0.00 0.007 356.54 0.00
22.00 0.00 0.007 356.54 0.00
23.00 0.00 0.007 356.54 0.00
24.00 0.00 0.007 356.54 0.00
25.00 0.00 0.007 356.54 0.00
26.00 0.00 0.007 356.54 0.00
27.00 0.00 0.007 356.54 0.00
28.00 0.00 0.007 356.54 0.00
29.00 0.00 0.007 356.54 0.00
30.00 0.00 0.007 356.54 0.00
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Time span=0.00-30.00 hrs, dt=0.01 hrs, 3001 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=1,903 sf   0.00% Impervious   Runoff Depth=5.83"Subcatchment DA1: Subcatchment #1
   Tc=6.0 min   CN=80   Runoff=0.29 cfs  0.021 af

Runoff Area=40,196 sf   81.61% Impervious   Runoff Depth=7.62"Subcatchment DA2: Subcatchment #2
   Flow Length=128'   Tc=12.2 min   CN=95   Runoff=6.06 cfs  0.586 af

Runoff Area=8,907 sf   0.00% Impervious   Runoff Depth=5.83"Subcatchment DA3: Subcatchment #3
   Flow Length=72'   Tc=8.7 min   CN=80   Runoff=1.25 cfs  0.099 af

Runoff Area=7,458 sf   6.64% Impervious   Runoff Depth=5.95"Subcatchment DA4: Subcatchment #2
   Flow Length=334'   Tc=8.6 min   CN=81   Runoff=1.07 cfs  0.085 af

   Inflow=0.29 cfs  0.021 afReach DP1: Discharge Point #1 (US 9W)
   Outflow=0.29 cfs  0.021 af

   Inflow=4.80 cfs  0.744 afReach DP2: Discharge Point #2 (Existing Culvert)
   Outflow=4.80 cfs  0.744 af

Peak Elev=363.53'   Inflow=6.06 cfs  0.586 afPond CB3: Catch Basin #3
12.0"  Round Culvert  n=0.012  L=19.0'  S=0.0368 '/'   Outflow=6.06 cfs  0.586 af

Peak Elev=359.93'   Inflow=6.06 cfs  0.586 afPond HDS: Hydrodynamic Separator
15.0"  Round Culvert  n=0.012  L=2.0'  S=0.0050 '/'   Outflow=6.06 cfs  0.586 af

Peak Elev=362.83'   Inflow=6.06 cfs  0.586 afPond MH1: Manhole #1
12.0"  Round Culvert  n=0.012  L=35.0'  S=0.0049 '/'   Outflow=6.06 cfs  0.586 af

Peak Elev=362.66'   Inflow=6.06 cfs  0.586 afPond MH2: Manhole #2
12.0"  Round Culvert  n=0.012  L=84.0'  S=0.0050 '/'   Outflow=6.06 cfs  0.586 af

Peak Elev=360.05'   Inflow=6.06 cfs  0.586 afPond MH3: Manhole #3 (Diversion Manhole)
   Primary=1.05 cfs  0.379 af   Secondary=5.02 cfs  0.207 af   Outflow=6.06 cfs  0.586 af

Peak Elev=358.15'   Inflow=5.02 cfs  0.207 afPond MH4: Manhole #4
24.0"  Round Culvert  n=0.012  L=2.0'  S=0.0000 '/'   Outflow=5.02 cfs  0.207 af

Peak Elev=358.21'  Storage=1,647 cf   Inflow=2.27 cfs  0.478 afPond P1: Bioretention
   Primary=2.14 cfs  0.459 af   Secondary=0.00 cfs  0.000 af   Outflow=2.14 cfs  0.459 af

Peak Elev=359.62'  Storage=0.102 af   Inflow=5.02 cfs  0.207 afPond P2: StormTech SC-740
   Outflow=2.71 cfs  0.200 af

Total Runoff Area = 1.342 ac   Runoff Volume = 0.791 af   Average Runoff Depth = 7.08"
43.04% Pervious = 0.578 ac     56.96% Impervious = 0.764 ac
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Summary for Subcatchment DA1: Subcatchment #1

Runoff = 0.29 cfs @ 12.09 hrs,  Volume= 0.021 af,  Depth= 5.83"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr  100 Year Rainfall=8.22"

Area (sf) CN Description
1,903 80 >75% Grass cover, Good, HSG D
1,903 100.00% Pervious Area

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

6.0 Direct Entry, Direct Entry

Subcatchment DA1: Subcatchment #1

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
100 Year Rainfall=8.22"

Runoff Area=1,903 sf
Runoff Volume=0.021 af

Runoff Depth=5.83"
Tc=6.0 min

CN=80

0.29 cfs
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Hydrograph for Subcatchment DA1: Subcatchment #1

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.04 0.00 0.00
1.00 0.08 0.00 0.00
1.50 0.12 0.00 0.00
2.00 0.16 0.00 0.00
2.50 0.21 0.00 0.00
3.00 0.25 0.00 0.00
3.50 0.30 0.00 0.00
4.00 0.35 0.00 0.00
4.50 0.41 0.00 0.00
5.00 0.47 0.00 0.00
5.50 0.53 0.00 0.00
6.00 0.59 0.00 0.00
6.50 0.66 0.01 0.00
7.00 0.74 0.02 0.00
7.50 0.84 0.04 0.00
8.00 0.94 0.07 0.00
8.50 1.06 0.10 0.00
9.00 1.20 0.15 0.00
9.50 1.36 0.22 0.01

10.00 1.55 0.31 0.01
10.50 1.78 0.43 0.01
11.00 2.06 0.60 0.02
11.50 2.45 0.85 0.03
12.00 4.11 2.13 0.18
12.50 5.77 3.57 0.06
13.00 6.16 3.93 0.03
13.50 6.44 4.18 0.02
14.00 6.67 4.39 0.02
14.50 6.86 4.56 0.01
15.00 7.02 4.71 0.01
15.50 7.16 4.85 0.01
16.00 7.28 4.96 0.01
16.50 7.38 5.05 0.01
17.00 7.48 5.14 0.01
17.50 7.56 5.21 0.01
18.00 7.63 5.28 0.01
18.50 7.69 5.34 0.01
19.00 7.75 5.39 0.00
19.50 7.81 5.45 0.00
20.00 7.87 5.50 0.00
20.50 7.92 5.55 0.00
21.00 7.97 5.60 0.00
21.50 8.02 5.64 0.00
22.00 8.06 5.68 0.00
22.50 8.10 5.72 0.00
23.00 8.15 5.76 0.00
23.50 8.18 5.80 0.00
24.00 8.22 5.83 0.00
24.50 8.22 5.83 0.00
25.00 8.22 5.83 0.00
25.50 8.22 5.83 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

26.00 8.22 5.83 0.00
26.50 8.22 5.83 0.00
27.00 8.22 5.83 0.00
27.50 8.22 5.83 0.00
28.00 8.22 5.83 0.00
28.50 8.22 5.83 0.00
29.00 8.22 5.83 0.00
29.50 8.22 5.83 0.00
30.00 8.22 5.83 0.00
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Summary for Subcatchment DA2: Subcatchment #2

Runoff = 6.06 cfs @ 12.16 hrs,  Volume= 0.586 af,  Depth= 7.62"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr  100 Year Rainfall=8.22"

Area (sf) CN Description
32,805 98 Paved parking, HSG D

7,391 80 >75% Grass cover, Good, HSG D
40,196 95 Weighted Average

7,391 18.39% Pervious Area
32,805 81.61% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
11.4 72 0.0250 0.11 Sheet Flow, Sheet Flow 1

Grass: Dense   n= 0.240   P2= 2.48"
0.5 28 0.0200 0.94 Sheet Flow, Sheet Flow 2

Smooth surfaces   n= 0.011   P2= 2.48"
0.3 28 0.0050 1.44 Shallow Concentrated Flow, Shallow Concnetrated Flow 1

Paved   Kv= 20.3 fps
12.2 128 Total

Subcatchment DA2: Subcatchment #2

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
100 Year Rainfall=8.22"
Runoff Area=40,196 sf

Runoff Volume=0.586 af
Runoff Depth=7.62"

Flow Length=128'
Tc=12.2 min

CN=95

6.06 cfs
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Hydrograph for Subcatchment DA2: Subcatchment #2

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.04 0.00 0.00
1.00 0.08 0.00 0.00
1.50 0.12 0.00 0.00
2.00 0.16 0.01 0.01
2.50 0.21 0.02 0.02
3.00 0.25 0.03 0.03
3.50 0.30 0.05 0.04
4.00 0.35 0.08 0.05
4.50 0.41 0.11 0.06
5.00 0.47 0.15 0.07
5.50 0.53 0.19 0.08
6.00 0.59 0.23 0.09
6.50 0.66 0.29 0.10
7.00 0.74 0.35 0.12
7.50 0.84 0.42 0.14
8.00 0.94 0.51 0.16
8.50 1.06 0.61 0.20
9.00 1.20 0.74 0.24
9.50 1.36 0.89 0.28

10.00 1.55 1.06 0.33
10.50 1.78 1.27 0.41
11.00 2.06 1.54 0.50
11.50 2.45 1.91 0.75
12.00 4.11 3.54 3.10
12.50 5.77 5.18 2.22
13.00 6.16 5.58 0.69
13.50 6.44 5.85 0.50
14.00 6.67 6.07 0.41
14.50 6.86 6.26 0.35
15.00 7.02 6.43 0.30
15.50 7.16 6.57 0.26
16.00 7.28 6.69 0.21
16.50 7.38 6.79 0.19
17.00 7.48 6.88 0.17
17.50 7.56 6.96 0.15
18.00 7.63 7.03 0.13
18.50 7.69 7.09 0.12
19.00 7.75 7.16 0.11
19.50 7.81 7.21 0.11
20.00 7.87 7.27 0.10
20.50 7.92 7.32 0.10
21.00 7.97 7.37 0.09
21.50 8.02 7.42 0.09
22.00 8.06 7.46 0.08
22.50 8.10 7.51 0.08
23.00 8.15 7.55 0.07
23.50 8.18 7.58 0.07
24.00 8.22 7.62 0.07
24.50 8.22 7.62 0.00
25.00 8.22 7.62 0.00
25.50 8.22 7.62 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

26.00 8.22 7.62 0.00
26.50 8.22 7.62 0.00
27.00 8.22 7.62 0.00
27.50 8.22 7.62 0.00
28.00 8.22 7.62 0.00
28.50 8.22 7.62 0.00
29.00 8.22 7.62 0.00
29.50 8.22 7.62 0.00
30.00 8.22 7.62 0.00
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Summary for Subcatchment DA3: Subcatchment #3

Runoff = 1.25 cfs @ 12.12 hrs,  Volume= 0.099 af,  Depth= 5.83"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr  100 Year Rainfall=8.22"

Area (sf) CN Description
8,907 80 >75% Grass cover, Good, HSG D
8,907 100.00% Pervious Area

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

5.6 44 0.0550 0.13 Sheet Flow, Sheet Flow 1
Grass: Dense   n= 0.240   P2= 2.48"

3.1 28 0.1000 0.15 Sheet Flow, Sheet Flow 2
Grass: Dense   n= 0.240   P2= 2.48"

8.7 72 Total

Subcatchment DA3: Subcatchment #3

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
100 Year Rainfall=8.22"

Runoff Area=8,907 sf
Runoff Volume=0.099 af

Runoff Depth=5.83"
Flow Length=72'

Tc=8.7 min
CN=80

1.25 cfs



Highland - Postdevelopment
Type III 24-hr  100 Year Rainfall=8.22"Postdevelopment

  Printed  5/6/2021Prepared by Stewart's Shops
Page 73HydroCAD® 10.00-22  s/n 08847  © 2018 HydroCAD Software Solutions LLC

Hydrograph for Subcatchment DA3: Subcatchment #3

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.04 0.00 0.00
1.00 0.08 0.00 0.00
1.50 0.12 0.00 0.00
2.00 0.16 0.00 0.00
2.50 0.21 0.00 0.00
3.00 0.25 0.00 0.00
3.50 0.30 0.00 0.00
4.00 0.35 0.00 0.00
4.50 0.41 0.00 0.00
5.00 0.47 0.00 0.00
5.50 0.53 0.00 0.00
6.00 0.59 0.00 0.00
6.50 0.66 0.01 0.00
7.00 0.74 0.02 0.01
7.50 0.84 0.04 0.01
8.00 0.94 0.07 0.01
8.50 1.06 0.10 0.02
9.00 1.20 0.15 0.02
9.50 1.36 0.22 0.03

10.00 1.55 0.31 0.04
10.50 1.78 0.43 0.05
11.00 2.06 0.60 0.07
11.50 2.45 0.85 0.12
12.00 4.11 2.13 0.66
12.50 5.77 3.57 0.36
13.00 6.16 3.93 0.13
13.50 6.44 4.18 0.10
14.00 6.67 4.39 0.08
14.50 6.86 4.56 0.07
15.00 7.02 4.71 0.06
15.50 7.16 4.85 0.05
16.00 7.28 4.96 0.04
16.50 7.38 5.05 0.04
17.00 7.48 5.14 0.03
17.50 7.56 5.21 0.03
18.00 7.63 5.28 0.03
18.50 7.69 5.34 0.02
19.00 7.75 5.39 0.02
19.50 7.81 5.45 0.02
20.00 7.87 5.50 0.02
20.50 7.92 5.55 0.02
21.00 7.97 5.60 0.02
21.50 8.02 5.64 0.02
22.00 8.06 5.68 0.02
22.50 8.10 5.72 0.02
23.00 8.15 5.76 0.02
23.50 8.18 5.80 0.01
24.00 8.22 5.83 0.01
24.50 8.22 5.83 0.00
25.00 8.22 5.83 0.00
25.50 8.22 5.83 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

26.00 8.22 5.83 0.00
26.50 8.22 5.83 0.00
27.00 8.22 5.83 0.00
27.50 8.22 5.83 0.00
28.00 8.22 5.83 0.00
28.50 8.22 5.83 0.00
29.00 8.22 5.83 0.00
29.50 8.22 5.83 0.00
30.00 8.22 5.83 0.00
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Summary for Subcatchment DA4: Subcatchment #2

Runoff = 1.07 cfs @ 12.12 hrs,  Volume= 0.085 af,  Depth= 5.95"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr  100 Year Rainfall=8.22"

Area (sf) CN Description
495 98 Paved parking, HSG D

6,963 80 >75% Grass cover, Good, HSG D
7,458 81 Weighted Average
6,963 93.36% Pervious Area

495 6.64% Impervious Area

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

7.2 56 0.0480 0.13 Sheet Flow, Sheet Flow 1
Grass: Dense   n= 0.240   P2= 2.48"

0.7 158 0.0300 3.52 Shallow Concentrated Flow, Shallow Concnetrated Flow 1
Paved   Kv= 20.3 fps

0.0 7 0.3700 4.26 Shallow Concentrated Flow, Shallow Concentrated Flow 2
Short Grass Pasture   Kv= 7.0 fps

0.7 113 0.0060 2.63 11.85 Channel Flow, Channel 1
Area= 4.5 sf  Perim= 12.6'  r= 0.36'
n= 0.022  Earth, clean & straight

8.6 334 Total
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Subcatchment DA4: Subcatchment #2

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
100 Year Rainfall=8.22"

Runoff Area=7,458 sf
Runoff Volume=0.085 af

Runoff Depth=5.95"
Flow Length=334'

Tc=8.6 min
CN=81

1.07 cfs
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Hydrograph for Subcatchment DA4: Subcatchment #2

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.04 0.00 0.00
1.00 0.08 0.00 0.00
1.50 0.12 0.00 0.00
2.00 0.16 0.00 0.00
2.50 0.21 0.00 0.00
3.00 0.25 0.00 0.00
3.50 0.30 0.00 0.00
4.00 0.35 0.00 0.00
4.50 0.41 0.00 0.00
5.00 0.47 0.00 0.00
5.50 0.53 0.00 0.00
6.00 0.59 0.01 0.00
6.50 0.66 0.01 0.00
7.00 0.74 0.03 0.01
7.50 0.84 0.05 0.01
8.00 0.94 0.08 0.01
8.50 1.06 0.12 0.01
9.00 1.20 0.17 0.02
9.50 1.36 0.25 0.03

10.00 1.55 0.34 0.03
10.50 1.78 0.47 0.05
11.00 2.06 0.64 0.06
11.50 2.45 0.91 0.10
12.00 4.11 2.21 0.57
12.50 5.77 3.68 0.30
13.00 6.16 4.03 0.11
13.50 6.44 4.29 0.08
14.00 6.67 4.50 0.07
14.50 6.86 4.67 0.06
15.00 7.02 4.83 0.05
15.50 7.16 4.96 0.04
16.00 7.28 5.07 0.04
16.50 7.38 5.16 0.03
17.00 7.48 5.25 0.03
17.50 7.56 5.33 0.03
18.00 7.63 5.39 0.02
18.50 7.69 5.45 0.02
19.00 7.75 5.51 0.02
19.50 7.81 5.56 0.02
20.00 7.87 5.62 0.02
20.50 7.92 5.67 0.02
21.00 7.97 5.71 0.02
21.50 8.02 5.76 0.02
22.00 8.06 5.80 0.01
22.50 8.10 5.84 0.01
23.00 8.15 5.88 0.01
23.50 8.18 5.92 0.01
24.00 8.22 5.95 0.01
24.50 8.22 5.95 0.00
25.00 8.22 5.95 0.00
25.50 8.22 5.95 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

26.00 8.22 5.95 0.00
26.50 8.22 5.95 0.00
27.00 8.22 5.95 0.00
27.50 8.22 5.95 0.00
28.00 8.22 5.95 0.00
28.50 8.22 5.95 0.00
29.00 8.22 5.95 0.00
29.50 8.22 5.95 0.00
30.00 8.22 5.95 0.00
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Summary for Reach DP1: Discharge Point #1 (US 9W)

Inflow Area = 0.044 ac, 0.00% Impervious,  Inflow Depth = 5.83"    for  100 Year event
Inflow = 0.29 cfs @ 12.09 hrs,  Volume= 0.021 af
Outflow = 0.29 cfs @ 12.09 hrs,  Volume= 0.021 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs

Reach DP1: Discharge Point #1 (US 9W)

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=0.044 ac
0.29 cfs

0.29 cfs
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Hydrograph for Reach DP1: Discharge Point #1 (US 9W)

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Outflow
(cfs)

0.00 0.00 0.00
0.50 0.00 0.00
1.00 0.00 0.00
1.50 0.00 0.00
2.00 0.00 0.00
2.50 0.00 0.00
3.00 0.00 0.00
3.50 0.00 0.00
4.00 0.00 0.00
4.50 0.00 0.00
5.00 0.00 0.00
5.50 0.00 0.00
6.00 0.00 0.00
6.50 0.00 0.00
7.00 0.00 0.00
7.50 0.00 0.00
8.00 0.00 0.00
8.50 0.00 0.00
9.00 0.00 0.00
9.50 0.01 0.01

10.00 0.01 0.01
10.50 0.01 0.01
11.00 0.02 0.02
11.50 0.03 0.03
12.00 0.18 0.18
12.50 0.06 0.06
13.00 0.03 0.03
13.50 0.02 0.02
14.00 0.02 0.02
14.50 0.01 0.01
15.00 0.01 0.01
15.50 0.01 0.01
16.00 0.01 0.01
16.50 0.01 0.01
17.00 0.01 0.01
17.50 0.01 0.01
18.00 0.01 0.01
18.50 0.01 0.01
19.00 0.00 0.00
19.50 0.00 0.00
20.00 0.00 0.00
20.50 0.00 0.00
21.00 0.00 0.00
21.50 0.00 0.00
22.00 0.00 0.00
22.50 0.00 0.00
23.00 0.00 0.00
23.50 0.00 0.00
24.00 0.00 0.00
24.50 0.00 0.00
25.00 0.00 0.00
25.50 0.00 0.00

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Outflow
(cfs)

26.00 0.00 0.00
26.50 0.00 0.00
27.00 0.00 0.00
27.50 0.00 0.00
28.00 0.00 0.00
28.50 0.00 0.00
29.00 0.00 0.00
29.50 0.00 0.00
30.00 0.00 0.00
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Summary for Reach DP2: Discharge Point #2 (Existing Culvert)

Inflow Area = 1.298 ac, 58.87% Impervious,  Inflow Depth > 6.88"    for  100 Year event
Inflow = 4.80 cfs @ 12.19 hrs,  Volume= 0.744 af
Outflow = 4.80 cfs @ 12.19 hrs,  Volume= 0.744 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs

Reach DP2: Discharge Point #2 (Existing Culvert)

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=1.298 ac
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Hydrograph for Reach DP2: Discharge Point #2 (Existing Culvert)

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Outflow
(cfs)

0.00 0.00 0.00
0.50 0.00 0.00
1.00 0.00 0.00
1.50 0.00 0.00
2.00 0.00 0.00
2.50 0.01 0.01
3.00 0.01 0.01
3.50 0.01 0.01
4.00 0.01 0.01
4.50 0.01 0.01
5.00 0.01 0.01
5.50 0.01 0.01
6.00 0.02 0.02
6.50 0.02 0.02
7.00 0.02 0.02
7.50 0.02 0.02
8.00 0.17 0.17
8.50 0.22 0.22
9.00 0.27 0.27
9.50 0.33 0.33

10.00 0.40 0.40
10.50 0.49 0.49
11.00 0.57 0.57
11.50 0.73 0.73
12.00 2.40 2.40
12.50 3.73 3.73
13.00 1.87 1.87
13.50 0.93 0.93
14.00 0.71 0.71
14.50 0.60 0.60
15.00 0.51 0.51
15.50 0.42 0.42
16.00 0.34 0.34
16.50 0.28 0.28
17.00 0.25 0.25
17.50 0.22 0.22
18.00 0.19 0.19
18.50 0.17 0.17
19.00 0.16 0.16
19.50 0.15 0.15
20.00 0.14 0.14
20.50 0.14 0.14
21.00 0.13 0.13
21.50 0.12 0.12
22.00 0.12 0.12
22.50 0.11 0.11
23.00 0.11 0.11
23.50 0.10 0.10
24.00 0.09 0.09
24.50 0.02 0.02
25.00 0.01 0.01
25.50 0.01 0.01

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Outflow
(cfs)

26.00 0.01 0.01
26.50 0.01 0.01
27.00 0.01 0.01
27.50 0.01 0.01
28.00 0.01 0.01
28.50 0.01 0.01
29.00 0.01 0.01
29.50 0.01 0.01
30.00 0.01 0.01
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Summary for Pond CB3: Catch Basin #3

Inflow Area = 0.923 ac, 81.61% Impervious,  Inflow Depth = 7.62"    for  100 Year event
Inflow = 6.06 cfs @ 12.16 hrs,  Volume= 0.586 af
Outflow = 6.06 cfs @ 12.16 hrs,  Volume= 0.586 af,  Atten= 0%,  Lag= 0.0 min
Primary = 6.06 cfs @ 12.16 hrs,  Volume= 0.586 af

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Peak Elev= 363.53' @ 12.16 hrs

Device Routing     Invert Outlet Devices
#1 Primary 358.90' 12.0"  Round Culvert   

L= 19.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 358.90' / 358.20'   S= 0.0368 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=6.06 cfs @ 12.16 hrs  HW=363.52'   (Free Discharge)
1=Culvert  (Inlet Controls 6.06 cfs @ 7.72 fps)

Pond CB3: Catch Basin #3

Inflow
Primary

Hydrograph

Time  (hours)
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Hydrograph for Pond CB3: Catch Basin #3

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

0.00 0.00 358.90 0.00
0.50 0.00 358.90 0.00
1.00 0.00 358.90 0.00
1.50 0.00 358.91 0.00
2.00 0.01 358.95 0.01
2.50 0.02 358.98 0.02
3.00 0.03 358.99 0.03
3.50 0.04 359.01 0.04
4.00 0.05 359.02 0.05
4.50 0.06 359.03 0.06
5.00 0.07 359.04 0.07
5.50 0.08 359.05 0.08
6.00 0.09 359.06 0.09
6.50 0.10 359.07 0.10
7.00 0.12 359.09 0.12
7.50 0.14 359.10 0.14
8.00 0.16 359.12 0.16
8.50 0.20 359.14 0.20
9.00 0.24 359.17 0.24
9.50 0.28 359.20 0.28

10.00 0.33 359.22 0.33
10.50 0.41 359.26 0.41
11.00 0.50 359.30 0.50
11.50 0.75 359.40 0.75
12.00 3.10 360.48 3.10
12.50 2.22 359.95 2.22
13.00 0.69 359.38 0.69
13.50 0.50 359.30 0.50
14.00 0.41 359.26 0.41
14.50 0.35 359.23 0.35
15.00 0.30 359.20 0.30
15.50 0.26 359.18 0.26
16.00 0.21 359.15 0.21
16.50 0.19 359.14 0.19
17.00 0.17 359.12 0.17
17.50 0.15 359.11 0.15
18.00 0.13 359.10 0.13
18.50 0.12 359.09 0.12
19.00 0.11 359.08 0.11
19.50 0.11 359.08 0.11
20.00 0.10 359.07 0.10
20.50 0.10 359.07 0.10
21.00 0.09 359.06 0.09
21.50 0.09 359.06 0.09
22.00 0.08 359.06 0.08
22.50 0.08 359.05 0.08
23.00 0.07 359.05 0.07
23.50 0.07 359.04 0.07
24.00 0.07 359.04 0.07
24.50 0.00 358.90 0.00
25.00 0.00 358.90 0.00
25.50 0.00 358.90 0.00

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

26.00 0.00 358.90 0.00
26.50 0.00 358.90 0.00
27.00 0.00 358.90 0.00
27.50 0.00 358.90 0.00
28.00 0.00 358.90 0.00
28.50 0.00 358.90 0.00
29.00 0.00 358.90 0.00
29.50 0.00 358.90 0.00
30.00 0.00 358.90 0.00
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Summary for Pond HDS: Hydrodynamic Separator

Inflow Area = 0.923 ac, 81.61% Impervious,  Inflow Depth = 7.62"    for  100 Year event
Inflow = 6.06 cfs @ 12.16 hrs,  Volume= 0.586 af
Outflow = 6.06 cfs @ 12.16 hrs,  Volume= 0.586 af,  Atten= 0%,  Lag= 0.0 min
Primary = 6.06 cfs @ 12.16 hrs,  Volume= 0.586 af

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Peak Elev= 359.93' @ 12.16 hrs

Device Routing     Invert Outlet Devices
#1 Primary 357.61' 15.0"  Round Culvert   

L= 2.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 357.61' / 357.60'   S= 0.0050 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 1.23 sf   

Primary OutFlow  Max=6.06 cfs @ 12.16 hrs  HW=359.92'   (Free Discharge)
1=Culvert  (Inlet Controls 6.06 cfs @ 4.94 fps)

Pond HDS: Hydrodynamic Separator

Inflow
Primary

Hydrograph

Time  (hours)
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Hydrograph for Pond HDS: Hydrodynamic Separator

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

0.00 0.00 357.61 0.00
0.50 0.00 357.61 0.00
1.00 0.00 357.61 0.00
1.50 0.00 357.63 0.00
2.00 0.01 357.67 0.01
2.50 0.02 357.69 0.02
3.00 0.03 357.71 0.03
3.50 0.04 357.73 0.04
4.00 0.05 357.74 0.05
4.50 0.06 357.75 0.06
5.00 0.07 357.76 0.07
5.50 0.08 357.77 0.08
6.00 0.09 357.78 0.09
6.50 0.10 357.80 0.10
7.00 0.12 357.82 0.12
7.50 0.14 357.83 0.14
8.00 0.16 357.85 0.16
8.50 0.20 357.88 0.20
9.00 0.24 357.90 0.24
9.50 0.28 357.93 0.28

10.00 0.33 357.96 0.33
10.50 0.41 358.00 0.41
11.00 0.50 358.04 0.50
11.50 0.75 358.15 0.75
12.00 3.10 358.82 3.10
12.50 2.22 358.60 2.22
13.00 0.69 358.13 0.69
13.50 0.50 358.04 0.50
14.00 0.41 358.00 0.41
14.50 0.35 357.97 0.35
15.00 0.30 357.94 0.30
15.50 0.26 357.92 0.26
16.00 0.21 357.89 0.21
16.50 0.19 357.87 0.19
17.00 0.17 357.85 0.17
17.50 0.15 357.84 0.15
18.00 0.13 357.82 0.13
18.50 0.12 357.81 0.12
19.00 0.11 357.81 0.11
19.50 0.11 357.80 0.11
20.00 0.10 357.80 0.10
20.50 0.10 357.79 0.10
21.00 0.09 357.79 0.09
21.50 0.09 357.79 0.09
22.00 0.08 357.78 0.08
22.50 0.08 357.78 0.08
23.00 0.07 357.77 0.07
23.50 0.07 357.77 0.07
24.00 0.07 357.76 0.07
24.50 0.00 357.62 0.00
25.00 0.00 357.61 0.00
25.50 0.00 357.61 0.00

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

26.00 0.00 357.61 0.00
26.50 0.00 357.61 0.00
27.00 0.00 357.61 0.00
27.50 0.00 357.61 0.00
28.00 0.00 357.61 0.00
28.50 0.00 357.61 0.00
29.00 0.00 357.61 0.00
29.50 0.00 357.61 0.00
30.00 0.00 357.61 0.00
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Summary for Pond MH1: Manhole #1

Inflow Area = 0.923 ac, 81.61% Impervious,  Inflow Depth = 7.62"    for  100 Year event
Inflow = 6.06 cfs @ 12.16 hrs,  Volume= 0.586 af
Outflow = 6.06 cfs @ 12.16 hrs,  Volume= 0.586 af,  Atten= 0%,  Lag= 0.0 min
Primary = 6.06 cfs @ 12.16 hrs,  Volume= 0.586 af

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Peak Elev= 362.83' @ 12.16 hrs

Device Routing     Invert Outlet Devices
#1 Primary 358.20' 12.0"  Round Culvert   

L= 35.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 358.20' / 358.03'   S= 0.0049 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=6.06 cfs @ 12.16 hrs  HW=362.82'   (Free Discharge)
1=Culvert  (Inlet Controls 6.06 cfs @ 7.72 fps)

Pond MH1: Manhole #1
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Hydrograph

Time  (hours)
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Hydrograph for Pond MH1: Manhole #1

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

0.00 0.00 358.20 0.00
0.50 0.00 358.20 0.00
1.00 0.00 358.20 0.00
1.50 0.00 358.21 0.00
2.00 0.01 358.26 0.01
2.50 0.02 358.28 0.02
3.00 0.03 358.30 0.03
3.50 0.04 358.32 0.04
4.00 0.05 358.33 0.05
4.50 0.06 358.34 0.06
5.00 0.07 358.35 0.07
5.50 0.08 358.36 0.08
6.00 0.09 358.37 0.09
6.50 0.10 358.38 0.10
7.00 0.12 358.40 0.12
7.50 0.14 358.42 0.14
8.00 0.16 358.43 0.16
8.50 0.20 358.46 0.20
9.00 0.24 358.49 0.24
9.50 0.28 358.51 0.28

10.00 0.33 358.54 0.33
10.50 0.41 358.58 0.41
11.00 0.50 358.63 0.50
11.50 0.75 358.74 0.75
12.00 3.10 359.78 3.10
12.50 2.22 359.27 2.22
13.00 0.69 358.71 0.69
13.50 0.50 358.63 0.50
14.00 0.41 358.58 0.41
14.50 0.35 358.55 0.35
15.00 0.30 358.52 0.30
15.50 0.26 358.50 0.26
16.00 0.21 358.47 0.21
16.50 0.19 358.45 0.19
17.00 0.17 358.44 0.17
17.50 0.15 358.42 0.15
18.00 0.13 358.41 0.13
18.50 0.12 358.40 0.12
19.00 0.11 358.39 0.11
19.50 0.11 358.39 0.11
20.00 0.10 358.38 0.10
20.50 0.10 358.38 0.10
21.00 0.09 358.37 0.09
21.50 0.09 358.37 0.09
22.00 0.08 358.37 0.08
22.50 0.08 358.36 0.08
23.00 0.07 358.36 0.07
23.50 0.07 358.35 0.07
24.00 0.07 358.35 0.07
24.50 0.00 358.21 0.00
25.00 0.00 358.20 0.00
25.50 0.00 358.20 0.00

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

26.00 0.00 358.20 0.00
26.50 0.00 358.20 0.00
27.00 0.00 358.20 0.00
27.50 0.00 358.20 0.00
28.00 0.00 358.20 0.00
28.50 0.00 358.20 0.00
29.00 0.00 358.20 0.00
29.50 0.00 358.20 0.00
30.00 0.00 358.20 0.00
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Summary for Pond MH2: Manhole #2

Inflow Area = 0.923 ac, 81.61% Impervious,  Inflow Depth = 7.62"    for  100 Year event
Inflow = 6.06 cfs @ 12.16 hrs,  Volume= 0.586 af
Outflow = 6.06 cfs @ 12.16 hrs,  Volume= 0.586 af,  Atten= 0%,  Lag= 0.0 min
Primary = 6.06 cfs @ 12.16 hrs,  Volume= 0.586 af

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Peak Elev= 362.66' @ 12.16 hrs

Device Routing     Invert Outlet Devices
#1 Primary 358.03' 12.0"  Round Culvert   

L= 84.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 358.03' / 357.61'   S= 0.0050 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=6.06 cfs @ 12.16 hrs  HW=362.65'   (Free Discharge)
1=Culvert  (Inlet Controls 6.06 cfs @ 7.72 fps)

Pond MH2: Manhole #2
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Hydrograph

Time  (hours)
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Hydrograph for Pond MH2: Manhole #2

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

0.00 0.00 358.03 0.00
0.50 0.00 358.03 0.00
1.00 0.00 358.03 0.00
1.50 0.00 358.04 0.00
2.00 0.01 358.09 0.01
2.50 0.02 358.11 0.02
3.00 0.03 358.13 0.03
3.50 0.04 358.14 0.04
4.00 0.05 358.16 0.05
4.50 0.06 358.17 0.06
5.00 0.07 358.18 0.07
5.50 0.08 358.19 0.08
6.00 0.09 358.19 0.09
6.50 0.10 358.21 0.10
7.00 0.12 358.22 0.12
7.50 0.14 358.24 0.14
8.00 0.16 358.25 0.16
8.50 0.20 358.28 0.20
9.00 0.24 358.31 0.24
9.50 0.28 358.33 0.28

10.00 0.33 358.36 0.33
10.50 0.41 358.39 0.41
11.00 0.50 358.44 0.50
11.50 0.75 358.54 0.75
12.00 3.10 359.61 3.10
12.50 2.22 359.08 2.22
13.00 0.69 358.52 0.69
13.50 0.50 358.44 0.50
14.00 0.41 358.39 0.41
14.50 0.35 358.36 0.35
15.00 0.30 358.34 0.30
15.50 0.26 358.32 0.26
16.00 0.21 358.29 0.21
16.50 0.19 358.27 0.19
17.00 0.17 358.26 0.17
17.50 0.15 358.25 0.15
18.00 0.13 358.23 0.13
18.50 0.12 358.22 0.12
19.00 0.11 358.22 0.11
19.50 0.11 358.21 0.11
20.00 0.10 358.21 0.10
20.50 0.10 358.20 0.10
21.00 0.09 358.20 0.09
21.50 0.09 358.20 0.09
22.00 0.08 358.19 0.08
22.50 0.08 358.19 0.08
23.00 0.07 358.18 0.07
23.50 0.07 358.18 0.07
24.00 0.07 358.17 0.07
24.50 0.00 358.04 0.00
25.00 0.00 358.03 0.00
25.50 0.00 358.03 0.00

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

26.00 0.00 358.03 0.00
26.50 0.00 358.03 0.00
27.00 0.00 358.03 0.00
27.50 0.00 358.03 0.00
28.00 0.00 358.03 0.00
28.50 0.00 358.03 0.00
29.00 0.00 358.03 0.00
29.50 0.00 358.03 0.00
30.00 0.00 358.03 0.00
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Summary for Pond MH3: Manhole #3 (Diversion Manhole)

Inflow Area = 0.923 ac, 81.61% Impervious,  Inflow Depth = 7.62"    for  100 Year event
Inflow = 6.06 cfs @ 12.16 hrs,  Volume= 0.586 af
Outflow = 6.06 cfs @ 12.16 hrs,  Volume= 0.586 af,  Atten= 0%,  Lag= 0.0 min
Primary = 1.05 cfs @ 12.16 hrs,  Volume= 0.379 af
Secondary = 5.02 cfs @ 12.16 hrs,  Volume= 0.207 af

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Peak Elev= 360.05' @ 12.16 hrs

Device Routing     Invert Outlet Devices
#1 Primary 357.60' 6.0"  Round Culvert   

L= 41.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 357.60' / 357.50'   S= 0.0024 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.20 sf   

#2 Secondary 358.27' 15.0"  Round Culvert   
L= 2.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 358.27' / 358.19'   S= 0.0400 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 1.23 sf   

Primary OutFlow  Max=1.05 cfs @ 12.16 hrs  HW=360.05'   (Free Discharge)
1=Culvert  (Barrel Controls 1.05 cfs @ 5.32 fps)

Secondary OutFlow  Max=5.02 cfs @ 12.16 hrs  HW=360.05'   (Free Discharge)
2=Culvert  (Inlet Controls 5.02 cfs @ 4.09 fps)

Pond MH3: Manhole #3 (Diversion Manhole)
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Hydrograph for Pond MH3: Manhole #3 (Diversion Manhole)

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Outflow
(cfs)

Primary
(cfs)

Secondary
(cfs)

0.00 0.00 357.60 0.00 0.00 0.00
1.00 0.00 357.60 0.00 0.00 0.00
2.00 0.01 357.69 0.01 0.01 0.00
3.00 0.03 357.74 0.03 0.03 0.00
4.00 0.05 357.78 0.05 0.05 0.00
5.00 0.07 357.81 0.07 0.07 0.00
6.00 0.09 357.84 0.09 0.09 0.00
7.00 0.12 357.89 0.12 0.12 0.00
8.00 0.16 357.94 0.16 0.16 0.00
9.00 0.24 358.03 0.24 0.24 0.00

10.00 0.33 358.14 0.33 0.33 0.00
11.00 0.50 358.38 0.50 0.45 0.05
12.00 3.10 359.21 3.10 0.80 2.30
13.00 0.69 358.49 0.69 0.51 0.18
14.00 0.41 358.30 0.41 0.40 0.00
15.00 0.30 358.10 0.30 0.30 0.00
16.00 0.21 358.00 0.21 0.21 0.00
17.00 0.17 357.95 0.17 0.17 0.00
18.00 0.13 357.90 0.13 0.13 0.00
19.00 0.11 357.88 0.11 0.11 0.00
20.00 0.10 357.86 0.10 0.10 0.00
21.00 0.09 357.85 0.09 0.09 0.00
22.00 0.08 357.84 0.08 0.08 0.00
23.00 0.07 357.82 0.07 0.07 0.00
24.00 0.07 357.81 0.07 0.07 0.00
25.00 0.00 357.60 0.00 0.00 0.00
26.00 0.00 357.60 0.00 0.00 0.00
27.00 0.00 357.60 0.00 0.00 0.00
28.00 0.00 357.60 0.00 0.00 0.00
29.00 0.00 357.60 0.00 0.00 0.00
30.00 0.00 357.60 0.00 0.00 0.00
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Summary for Pond MH4: Manhole #4

Inflow = 5.02 cfs @ 12.16 hrs,  Volume= 0.207 af
Outflow = 5.02 cfs @ 12.16 hrs,  Volume= 0.207 af,  Atten= 0%,  Lag= 0.0 min
Primary = 5.02 cfs @ 12.16 hrs,  Volume= 0.207 af

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Peak Elev= 358.15' @ 12.16 hrs

Device Routing     Invert Outlet Devices
#1 Primary 356.85' 24.0"  Round Culvert   

L= 2.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 356.85' / 356.85'   S= 0.0000 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 3.14 sf   

Primary OutFlow  Max=5.02 cfs @ 12.16 hrs  HW=358.15'   (Free Discharge)
1=Culvert  (Barrel Controls 5.02 cfs @ 3.30 fps)

Pond MH4: Manhole #4

Inflow
Primary

Hydrograph

Time  (hours)
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Hydrograph for Pond MH4: Manhole #4

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

0.00 0.00 356.85 0.00
0.50 0.00 356.85 0.00
1.00 0.00 356.85 0.00
1.50 0.00 356.85 0.00
2.00 0.00 356.85 0.00
2.50 0.00 356.85 0.00
3.00 0.00 356.85 0.00
3.50 0.00 356.85 0.00
4.00 0.00 356.85 0.00
4.50 0.00 356.85 0.00
5.00 0.00 356.85 0.00
5.50 0.00 356.85 0.00
6.00 0.00 356.85 0.00
6.50 0.00 356.85 0.00
7.00 0.00 356.85 0.00
7.50 0.00 356.85 0.00
8.00 0.00 356.85 0.00
8.50 0.00 356.85 0.00
9.00 0.00 356.85 0.00
9.50 0.00 356.85 0.00

10.00 0.00 356.85 0.00
10.50 0.00 356.89 0.00
11.00 0.05 356.97 0.05
11.50 0.22 357.11 0.22
12.00 2.30 357.70 2.30
12.50 1.49 357.53 1.49
13.00 0.18 357.08 0.18
13.50 0.05 356.97 0.05
14.00 0.00 356.89 0.00
14.50 0.00 356.85 0.00
15.00 0.00 356.85 0.00
15.50 0.00 356.85 0.00
16.00 0.00 356.85 0.00
16.50 0.00 356.85 0.00
17.00 0.00 356.85 0.00
17.50 0.00 356.85 0.00
18.00 0.00 356.85 0.00
18.50 0.00 356.85 0.00
19.00 0.00 356.85 0.00
19.50 0.00 356.85 0.00
20.00 0.00 356.85 0.00
20.50 0.00 356.85 0.00
21.00 0.00 356.85 0.00
21.50 0.00 356.85 0.00
22.00 0.00 356.85 0.00
22.50 0.00 356.85 0.00
23.00 0.00 356.85 0.00
23.50 0.00 356.85 0.00
24.00 0.00 356.85 0.00
24.50 0.00 356.85 0.00
25.00 0.00 356.85 0.00
25.50 0.00 356.85 0.00

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

26.00 0.00 356.85 0.00
26.50 0.00 356.85 0.00
27.00 0.00 356.85 0.00
27.50 0.00 356.85 0.00
28.00 0.00 356.85 0.00
28.50 0.00 356.85 0.00
29.00 0.00 356.85 0.00
29.50 0.00 356.85 0.00
30.00 0.00 356.85 0.00
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Summary for Pond P1: Bioretention

Inflow Area = 1.127 ac, 66.81% Impervious,  Inflow Depth = 5.09"    for  100 Year event
Inflow = 2.27 cfs @ 12.13 hrs,  Volume= 0.478 af
Outflow = 2.14 cfs @ 12.17 hrs,  Volume= 0.459 af,  Atten= 6%,  Lag= 2.6 min
Primary = 2.14 cfs @ 12.17 hrs,  Volume= 0.459 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 358.21' @ 12.17 hrs   Surf.Area= 2,508 sf   Storage= 1,647 cf

Plug-Flow detention time= 67.3 min calculated for 0.459 af (96% of inflow)
Center-of-Mass det. time= 43.2 min ( 827.4 - 784.2 )

Volume Invert Avail.Storage Storage Description
#1 357.50' 2,398 cf Custom Stage Data (Irregular) Listed below (Recalc)

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

357.50 2,136 236.5 0 0 2,136
358.50 2,669 250.1 2,398 2,398 2,716

Device Routing     Invert Outlet Devices
#1 Primary 354.33' 12.0"  Round Culvert   

L= 15.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 354.33' / 354.25'   S= 0.0053 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.79 sf   

#2 Device 1 354.33' 6.0" Vert. Orifice/Grate    C= 0.600   
#3 Device 2 357.50' 0.250 in/hr Exfiltration over Wetted area   

Conductivity to Groundwater Elevation = 351.00'   
#4 Device 1 357.99' 24.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#5 Secondary 358.30' 10.0' long  x 2.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50   
Coef. (English)  2.54  2.61  2.61  2.60  2.66  2.70  2.77  2.89  2.88  
2.85  3.07  3.20  3.32   

Primary OutFlow  Max=2.14 cfs @ 12.17 hrs  HW=358.21'   (Free Discharge)
1=Culvert  (Passes 2.14 cfs of 5.49 cfs potential flow)

2=Orifice/Grate  (Passes 0.02 cfs of 1.80 cfs potential flow)
3=Exfiltration  ( Controls 0.02 cfs)

4=Orifice/Grate  (Weir Controls 2.12 cfs @ 1.53 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=357.50'   (Free Discharge)
5=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond P1: Bioretention

Inflow
Outflow
Primary
Secondary

Hydrograph

Time  (hours)
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Hydrograph for Pond P1: Bioretention

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Outflow
(cfs)

Primary
(cfs)

Secondary
(cfs)

0.00 0.00 0 357.50 0.00 0.00 0.00
1.00 0.00 0 357.50 0.00 0.00 0.00
2.00 0.01 8 357.50 0.00 0.00 0.00
3.00 0.03 45 357.52 0.01 0.01 0.00
4.00 0.05 145 357.57 0.01 0.01 0.00
5.00 0.07 312 357.64 0.01 0.01 0.00
6.00 0.09 544 357.75 0.01 0.01 0.00
7.00 0.13 871 357.89 0.01 0.01 0.00
8.00 0.17 1,197 358.03 0.16 0.16 0.00
9.00 0.26 1,231 358.04 0.25 0.25 0.00

10.00 0.37 1,266 358.06 0.36 0.36 0.00
11.00 0.52 1,310 358.07 0.51 0.51 0.00
12.00 1.46 1,488 358.15 1.28 1.28 0.00
13.00 0.64 1,350 358.09 0.66 0.66 0.00
14.00 0.48 1,305 358.07 0.49 0.49 0.00
15.00 0.36 1,269 358.06 0.37 0.37 0.00
16.00 0.26 1,236 358.04 0.27 0.27 0.00
17.00 0.20 1,214 358.03 0.21 0.21 0.00
18.00 0.16 1,196 358.03 0.16 0.16 0.00
19.00 0.14 1,187 358.02 0.14 0.14 0.00
20.00 0.12 1,181 358.02 0.12 0.12 0.00
21.00 0.11 1,176 358.02 0.11 0.11 0.00
22.00 0.10 1,170 358.02 0.10 0.10 0.00
23.00 0.09 1,165 358.01 0.09 0.09 0.00
24.00 0.08 1,160 358.01 0.08 0.08 0.00
25.00 0.00 1,088 357.98 0.01 0.01 0.00
26.00 0.00 1,035 357.96 0.01 0.01 0.00
27.00 0.00 981 357.94 0.01 0.01 0.00
28.00 0.00 929 357.91 0.01 0.01 0.00
29.00 0.00 877 357.89 0.01 0.01 0.00
30.00 0.00 825 357.87 0.01 0.01 0.00
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Summary for Pond P2: StormTech SC-740

Inflow = 5.02 cfs @ 12.16 hrs,  Volume= 0.207 af
Outflow = 2.71 cfs @ 12.35 hrs,  Volume= 0.200 af,  Atten= 46%,  Lag= 11.1 min
Primary = 2.71 cfs @ 12.35 hrs,  Volume= 0.200 af

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs / 2
Peak Elev= 359.62' @ 12.35 hrs   Surf.Area= 0.048 ac   Storage= 0.102 af

Plug-Flow detention time= 41.1 min calculated for 0.200 af (96% of inflow)
Center-of-Mass det. time= 39.1 min ( 771.0 - 731.9 )

Volume Invert Avail.Storage Storage Description
#1A 356.16' 0.044 af 39.50'W x 53.46'L x 3.50'H Field A

0.170 af Overall - 0.059 af Embedded = 0.111 af  x 40.0% Voids
#2A 356.66' 0.059 af ADS_StormTech SC-740 +Cap  x 56  Inside #1

Effective Size= 44.6"W x 30.0"H => 6.45 sf x 7.12'L = 45.9 cf
Overall Size= 51.0"W x 30.0"H x 7.56'L with 0.44' Overlap
8 Rows of 7 Chambers

#3 365.85' 0.005 af 24.0"  Round Pipe Storage
L= 66.0'

0.108 af Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices
#1 Primary 356.34' 12.0"  Round Culvert   

L= 2.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 356.34' / 356.14'   S= 0.1000 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.79 sf   

#2 Device 1 356.54' 3.0" Vert. Orifice/Grate    C= 0.600   
#3 Device 1 357.05' 6.0" W x 6.3" H Vert. Orifice/Grate    C= 0.600   
#4 Device 1 359.60' 36.0' long  x 0.5' breadth Broad-Crested Rectangular Weir   

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

Primary OutFlow  Max=2.52 cfs @ 12.35 hrs  HW=359.62'   (Free Discharge)
1=Culvert  (Passes 2.52 cfs of 4.97 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.41 cfs @ 8.27 fps)
3=Orifice/Grate  (Orifice Controls 1.92 cfs @ 7.30 fps)
4=Broad-Crested Rectangular Weir  (Weir Controls 0.19 cfs @ 0.35 fps)
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Pond P2: StormTech SC-740
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Hydrograph for Pond P2: StormTech SC-740

Time
(hours)

Inflow
(cfs)

Storage
(acre-feet)

Elevation
(feet)

Primary
(cfs)

0.00 0.00 0.000 356.16 0.00
1.00 0.00 0.000 356.16 0.00
2.00 0.00 0.000 356.16 0.00
3.00 0.00 0.000 356.16 0.00
4.00 0.00 0.000 356.16 0.00
5.00 0.00 0.000 356.16 0.00
6.00 0.00 0.000 356.16 0.00
7.00 0.00 0.000 356.16 0.00
8.00 0.00 0.000 356.16 0.00
9.00 0.00 0.000 356.16 0.00

10.00 0.00 0.000 356.16 0.00
11.00 0.05 0.001 356.21 0.00
12.00 2.30 0.039 357.41 0.55
13.00 0.18 0.052 357.77 1.09
14.00 0.00 0.025 357.04 0.14
15.00 0.00 0.015 356.80 0.08
16.00 0.00 0.010 356.68 0.04
17.00 0.00 0.009 356.61 0.01
18.00 0.00 0.008 356.57 0.01
19.00 0.00 0.008 356.55 0.00
20.00 0.00 0.008 356.55 0.00
21.00 0.00 0.007 356.54 0.00
22.00 0.00 0.007 356.54 0.00
23.00 0.00 0.007 356.54 0.00
24.00 0.00 0.007 356.54 0.00
25.00 0.00 0.007 356.54 0.00
26.00 0.00 0.007 356.54 0.00
27.00 0.00 0.007 356.54 0.00
28.00 0.00 0.007 356.54 0.00
29.00 0.00 0.007 356.54 0.00
30.00 0.00 0.007 356.54 0.00



DA1

Subcatchment #1

DA2

Subcatchment #2

DA3

Subcatchment #3

DA4

Subcatchment #2

DP1

Discharge Point #1 (US
 9W)

DP2

Discharge Point #2
 (Existing Culvert)

Routing Diagram for Postdevelopment No Control
Prepared by Stewart's Shops,  Printed 5/4/2021
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Subcat Reach Pond Link
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Area Listing (all nodes)

Area
(acres)

CN Description
(subcatchment-numbers)

0.578 80 >75% Grass cover, Good, HSG D  (DA1, DA2, DA3, DA4)
0.764 98 Paved parking, HSG D  (DA2, DA4)
1.342 90 TOTAL AREA
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Time span=0.00-30.00 hrs, dt=0.01 hrs, 3001 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=1,903 sf   0.00% Impervious   Runoff Depth=0.97"Subcatchment DA1: Subcatchment #1
   Tc=6.0 min   CN=80   Runoff=0.05 cfs  0.004 af

Runoff Area=40,196 sf   81.61% Impervious   Runoff Depth=2.08"Subcatchment DA2: Subcatchment #2
   Flow Length=128'   Tc=12.2 min   CN=95   Runoff=1.77 cfs  0.160 af

Runoff Area=8,907 sf   0.00% Impervious   Runoff Depth=0.97"Subcatchment DA3: Subcatchment #3
   Flow Length=72'   Tc=8.7 min   CN=80   Runoff=0.21 cfs  0.017 af

Runoff Area=7,458 sf   6.64% Impervious   Runoff Depth=1.03"Subcatchment DA4: Subcatchment #2
   Flow Length=334'   Tc=8.6 min   CN=81   Runoff=0.18 cfs  0.015 af

   Inflow=0.05 cfs  0.004 afReach DP1: Discharge Point #1 (US 9W)
   Outflow=0.05 cfs  0.004 af

   Inflow=2.14 cfs  0.191 afReach DP2: Discharge Point #2 (Existing Culvert)
   Outflow=2.14 cfs  0.191 af

Total Runoff Area = 1.342 ac   Runoff Volume = 0.195 af   Average Runoff Depth = 1.74"
43.04% Pervious = 0.578 ac     56.96% Impervious = 0.764 ac
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Summary for Subcatchment DA1: Subcatchment #1

Runoff = 0.05 cfs @ 12.09 hrs,  Volume= 0.004 af,  Depth= 0.97"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr  1 Year Rainfall=2.62"

Area (sf) CN Description
1,903 80 >75% Grass cover, Good, HSG D
1,903 100.00% Pervious Area

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

6.0 Direct Entry, Direct Entry

Subcatchment DA1: Subcatchment #1

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210
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Hydrograph for Subcatchment DA1: Subcatchment #1

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.01 0.00 0.00
1.00 0.03 0.00 0.00
1.50 0.04 0.00 0.00
2.00 0.05 0.00 0.00
2.50 0.07 0.00 0.00
3.00 0.08 0.00 0.00
3.50 0.10 0.00 0.00
4.00 0.11 0.00 0.00
4.50 0.13 0.00 0.00
5.00 0.15 0.00 0.00
5.50 0.17 0.00 0.00
6.00 0.19 0.00 0.00
6.50 0.21 0.00 0.00
7.00 0.24 0.00 0.00
7.50 0.27 0.00 0.00
8.00 0.30 0.00 0.00
8.50 0.34 0.00 0.00
9.00 0.38 0.00 0.00
9.50 0.43 0.00 0.00

10.00 0.50 0.00 0.00
10.50 0.57 0.00 0.00
11.00 0.65 0.01 0.00
11.50 0.78 0.03 0.00
12.00 1.31 0.20 0.03
12.50 1.84 0.47 0.01
13.00 1.96 0.54 0.01
13.50 2.05 0.59 0.00
14.00 2.12 0.64 0.00
14.50 2.19 0.68 0.00
15.00 2.24 0.71 0.00
15.50 2.28 0.74 0.00
16.00 2.32 0.77 0.00
16.50 2.35 0.79 0.00
17.00 2.38 0.81 0.00
17.50 2.41 0.83 0.00
18.00 2.43 0.84 0.00
18.50 2.45 0.86 0.00
19.00 2.47 0.87 0.00
19.50 2.49 0.88 0.00
20.00 2.51 0.89 0.00
20.50 2.52 0.91 0.00
21.00 2.54 0.92 0.00
21.50 2.56 0.93 0.00
22.00 2.57 0.94 0.00
22.50 2.58 0.95 0.00
23.00 2.60 0.96 0.00
23.50 2.61 0.96 0.00
24.00 2.62 0.97 0.00
24.50 2.62 0.97 0.00
25.00 2.62 0.97 0.00
25.50 2.62 0.97 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

26.00 2.62 0.97 0.00
26.50 2.62 0.97 0.00
27.00 2.62 0.97 0.00
27.50 2.62 0.97 0.00
28.00 2.62 0.97 0.00
28.50 2.62 0.97 0.00
29.00 2.62 0.97 0.00
29.50 2.62 0.97 0.00
30.00 2.62 0.97 0.00
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Summary for Subcatchment DA2: Subcatchment #2

Runoff = 1.77 cfs @ 12.16 hrs,  Volume= 0.160 af,  Depth= 2.08"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr  1 Year Rainfall=2.62"

Area (sf) CN Description
32,805 98 Paved parking, HSG D

7,391 80 >75% Grass cover, Good, HSG D
40,196 95 Weighted Average

7,391 18.39% Pervious Area
32,805 81.61% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
11.4 72 0.0250 0.11 Sheet Flow, Sheet Flow 1

Grass: Dense   n= 0.240   P2= 2.48"
0.5 28 0.0200 0.94 Sheet Flow, Sheet Flow 2

Smooth surfaces   n= 0.011   P2= 2.48"
0.3 28 0.0050 1.44 Shallow Concentrated Flow, Shallow Concnetrated Flow 1

Paved   Kv= 20.3 fps
12.2 128 Total

Subcatchment DA2: Subcatchment #2

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210
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Type III 24-hr
1 Year Rainfall=2.62"

Runoff Area=40,196 sf
Runoff Volume=0.160 af

Runoff Depth=2.08"
Flow Length=128'

Tc=12.2 min
CN=95

1.77 cfs
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Hydrograph for Subcatchment DA2: Subcatchment #2

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.01 0.00 0.00
1.00 0.03 0.00 0.00
1.50 0.04 0.00 0.00
2.00 0.05 0.00 0.00
2.50 0.07 0.00 0.00
3.00 0.08 0.00 0.00
3.50 0.10 0.00 0.00
4.00 0.11 0.00 0.00
4.50 0.13 0.00 0.00
5.00 0.15 0.00 0.00
5.50 0.17 0.01 0.01
6.00 0.19 0.01 0.01
6.50 0.21 0.02 0.01
7.00 0.24 0.03 0.02
7.50 0.27 0.04 0.02
8.00 0.30 0.05 0.03
8.50 0.34 0.07 0.04
9.00 0.38 0.10 0.05
9.50 0.43 0.13 0.06

10.00 0.50 0.17 0.07
10.50 0.57 0.22 0.10
11.00 0.65 0.28 0.12
11.50 0.78 0.38 0.20
12.00 1.31 0.84 0.87
12.50 1.84 1.33 0.67
13.00 1.96 1.45 0.21
13.50 2.05 1.53 0.15
14.00 2.12 1.60 0.12
14.50 2.19 1.66 0.11
15.00 2.24 1.71 0.09
15.50 2.28 1.75 0.08
16.00 2.32 1.79 0.07
16.50 2.35 1.82 0.06
17.00 2.38 1.85 0.05
17.50 2.41 1.88 0.05
18.00 2.43 1.90 0.04
18.50 2.45 1.92 0.04
19.00 2.47 1.94 0.03
19.50 2.49 1.95 0.03
20.00 2.51 1.97 0.03
20.50 2.52 1.99 0.03
21.00 2.54 2.00 0.03
21.50 2.56 2.02 0.03
22.00 2.57 2.03 0.03
22.50 2.58 2.04 0.02
23.00 2.60 2.06 0.02
23.50 2.61 2.07 0.02
24.00 2.62 2.08 0.02
24.50 2.62 2.08 0.00
25.00 2.62 2.08 0.00
25.50 2.62 2.08 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

26.00 2.62 2.08 0.00
26.50 2.62 2.08 0.00
27.00 2.62 2.08 0.00
27.50 2.62 2.08 0.00
28.00 2.62 2.08 0.00
28.50 2.62 2.08 0.00
29.00 2.62 2.08 0.00
29.50 2.62 2.08 0.00
30.00 2.62 2.08 0.00
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Summary for Subcatchment DA3: Subcatchment #3

Runoff = 0.21 cfs @ 12.13 hrs,  Volume= 0.017 af,  Depth= 0.97"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr  1 Year Rainfall=2.62"

Area (sf) CN Description
8,907 80 >75% Grass cover, Good, HSG D
8,907 100.00% Pervious Area

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

5.6 44 0.0550 0.13 Sheet Flow, Sheet Flow 1
Grass: Dense   n= 0.240   P2= 2.48"

3.1 28 0.1000 0.15 Sheet Flow, Sheet Flow 2
Grass: Dense   n= 0.240   P2= 2.48"

8.7 72 Total

Subcatchment DA3: Subcatchment #3

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210
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Type III 24-hr
1 Year Rainfall=2.62"
Runoff Area=8,907 sf

Runoff Volume=0.017 af
Runoff Depth=0.97"

Flow Length=72'
Tc=8.7 min

CN=80

0.21 cfs
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Hydrograph for Subcatchment DA3: Subcatchment #3

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.01 0.00 0.00
1.00 0.03 0.00 0.00
1.50 0.04 0.00 0.00
2.00 0.05 0.00 0.00
2.50 0.07 0.00 0.00
3.00 0.08 0.00 0.00
3.50 0.10 0.00 0.00
4.00 0.11 0.00 0.00
4.50 0.13 0.00 0.00
5.00 0.15 0.00 0.00
5.50 0.17 0.00 0.00
6.00 0.19 0.00 0.00
6.50 0.21 0.00 0.00
7.00 0.24 0.00 0.00
7.50 0.27 0.00 0.00
8.00 0.30 0.00 0.00
8.50 0.34 0.00 0.00
9.00 0.38 0.00 0.00
9.50 0.43 0.00 0.00

10.00 0.50 0.00 0.00
10.50 0.57 0.00 0.00
11.00 0.65 0.01 0.00
11.50 0.78 0.03 0.01
12.00 1.31 0.20 0.09
12.50 1.84 0.47 0.07
13.00 1.96 0.54 0.03
13.50 2.05 0.59 0.02
14.00 2.12 0.64 0.02
14.50 2.19 0.68 0.02
15.00 2.24 0.71 0.01
15.50 2.28 0.74 0.01
16.00 2.32 0.77 0.01
16.50 2.35 0.79 0.01
17.00 2.38 0.81 0.01
17.50 2.41 0.83 0.01
18.00 2.43 0.84 0.01
18.50 2.45 0.86 0.01
19.00 2.47 0.87 0.01
19.50 2.49 0.88 0.01
20.00 2.51 0.89 0.00
20.50 2.52 0.91 0.00
21.00 2.54 0.92 0.00
21.50 2.56 0.93 0.00
22.00 2.57 0.94 0.00
22.50 2.58 0.95 0.00
23.00 2.60 0.96 0.00
23.50 2.61 0.96 0.00
24.00 2.62 0.97 0.00
24.50 2.62 0.97 0.00
25.00 2.62 0.97 0.00
25.50 2.62 0.97 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

26.00 2.62 0.97 0.00
26.50 2.62 0.97 0.00
27.00 2.62 0.97 0.00
27.50 2.62 0.97 0.00
28.00 2.62 0.97 0.00
28.50 2.62 0.97 0.00
29.00 2.62 0.97 0.00
29.50 2.62 0.97 0.00
30.00 2.62 0.97 0.00
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Summary for Subcatchment DA4: Subcatchment #2

Runoff = 0.18 cfs @ 12.13 hrs,  Volume= 0.015 af,  Depth= 1.03"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr  1 Year Rainfall=2.62"

Area (sf) CN Description
495 98 Paved parking, HSG D

6,963 80 >75% Grass cover, Good, HSG D
7,458 81 Weighted Average
6,963 93.36% Pervious Area

495 6.64% Impervious Area

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

7.2 56 0.0480 0.13 Sheet Flow, Sheet Flow 1
Grass: Dense   n= 0.240   P2= 2.48"

0.7 158 0.0300 3.52 Shallow Concentrated Flow, Shallow Concnetrated Flow 1
Paved   Kv= 20.3 fps

0.0 7 0.3700 4.26 Shallow Concentrated Flow, Shallow Concentrated Flow 2
Short Grass Pasture   Kv= 7.0 fps

0.7 113 0.0060 2.63 11.85 Channel Flow, Channel 1
Area= 4.5 sf  Perim= 12.6'  r= 0.36'
n= 0.022  Earth, clean & straight

8.6 334 Total
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Subcatchment DA4: Subcatchment #2

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
1 Year Rainfall=2.62"
Runoff Area=7,458 sf

Runoff Volume=0.015 af
Runoff Depth=1.03"

Flow Length=334'
Tc=8.6 min

CN=81

0.18 cfs
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Hydrograph for Subcatchment DA4: Subcatchment #2

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.01 0.00 0.00
1.00 0.03 0.00 0.00
1.50 0.04 0.00 0.00
2.00 0.05 0.00 0.00
2.50 0.07 0.00 0.00
3.00 0.08 0.00 0.00
3.50 0.10 0.00 0.00
4.00 0.11 0.00 0.00
4.50 0.13 0.00 0.00
5.00 0.15 0.00 0.00
5.50 0.17 0.00 0.00
6.00 0.19 0.00 0.00
6.50 0.21 0.00 0.00
7.00 0.24 0.00 0.00
7.50 0.27 0.00 0.00
8.00 0.30 0.00 0.00
8.50 0.34 0.00 0.00
9.00 0.38 0.00 0.00
9.50 0.43 0.00 0.00

10.00 0.50 0.00 0.00
10.50 0.57 0.00 0.00
11.00 0.65 0.01 0.00
11.50 0.78 0.04 0.01
12.00 1.31 0.22 0.08
12.50 1.84 0.51 0.06
13.00 1.96 0.58 0.02
13.50 2.05 0.64 0.02
14.00 2.12 0.69 0.02
14.50 2.19 0.73 0.01
15.00 2.24 0.76 0.01
15.50 2.28 0.79 0.01
16.00 2.32 0.82 0.01
16.50 2.35 0.84 0.01
17.00 2.38 0.86 0.01
17.50 2.41 0.88 0.01
18.00 2.43 0.89 0.01
18.50 2.45 0.91 0.00
19.00 2.47 0.92 0.00
19.50 2.49 0.94 0.00
20.00 2.51 0.95 0.00
20.50 2.52 0.96 0.00
21.00 2.54 0.97 0.00
21.50 2.56 0.98 0.00
22.00 2.57 0.99 0.00
22.50 2.58 1.00 0.00
23.00 2.60 1.01 0.00
23.50 2.61 1.02 0.00
24.00 2.62 1.03 0.00
24.50 2.62 1.03 0.00
25.00 2.62 1.03 0.00
25.50 2.62 1.03 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

26.00 2.62 1.03 0.00
26.50 2.62 1.03 0.00
27.00 2.62 1.03 0.00
27.50 2.62 1.03 0.00
28.00 2.62 1.03 0.00
28.50 2.62 1.03 0.00
29.00 2.62 1.03 0.00
29.50 2.62 1.03 0.00
30.00 2.62 1.03 0.00



Highland - Postdevelopment No Control
Type III 24-hr  1 Year Rainfall=2.62"Postdevelopment No Control

  Printed  5/4/2021Prepared by Stewart's Shops
Page 13HydroCAD® 10.00-22  s/n 08847  © 2018 HydroCAD Software Solutions LLC

Summary for Reach DP1: Discharge Point #1 (US 9W)

Inflow Area = 0.044 ac, 0.00% Impervious,  Inflow Depth = 0.97"    for  1 Year event
Inflow = 0.05 cfs @ 12.09 hrs,  Volume= 0.004 af
Outflow = 0.05 cfs @ 12.09 hrs,  Volume= 0.004 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs

Reach DP1: Discharge Point #1 (US 9W)

Inflow
Outflow

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210
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Inflow Area=0.044 ac
0.05 cfs

0.05 cfs
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Hydrograph for Reach DP1: Discharge Point #1 (US 9W)

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Outflow
(cfs)

0.00 0.00 0.00
0.50 0.00 0.00
1.00 0.00 0.00
1.50 0.00 0.00
2.00 0.00 0.00
2.50 0.00 0.00
3.00 0.00 0.00
3.50 0.00 0.00
4.00 0.00 0.00
4.50 0.00 0.00
5.00 0.00 0.00
5.50 0.00 0.00
6.00 0.00 0.00
6.50 0.00 0.00
7.00 0.00 0.00
7.50 0.00 0.00
8.00 0.00 0.00
8.50 0.00 0.00
9.00 0.00 0.00
9.50 0.00 0.00

10.00 0.00 0.00
10.50 0.00 0.00
11.00 0.00 0.00
11.50 0.00 0.00
12.00 0.03 0.03
12.50 0.01 0.01
13.00 0.01 0.01
13.50 0.00 0.00
14.00 0.00 0.00
14.50 0.00 0.00
15.00 0.00 0.00
15.50 0.00 0.00
16.00 0.00 0.00
16.50 0.00 0.00
17.00 0.00 0.00
17.50 0.00 0.00
18.00 0.00 0.00
18.50 0.00 0.00
19.00 0.00 0.00
19.50 0.00 0.00
20.00 0.00 0.00
20.50 0.00 0.00
21.00 0.00 0.00
21.50 0.00 0.00
22.00 0.00 0.00
22.50 0.00 0.00
23.00 0.00 0.00
23.50 0.00 0.00
24.00 0.00 0.00
24.50 0.00 0.00
25.00 0.00 0.00
25.50 0.00 0.00

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Outflow
(cfs)

26.00 0.00 0.00
26.50 0.00 0.00
27.00 0.00 0.00
27.50 0.00 0.00
28.00 0.00 0.00
28.50 0.00 0.00
29.00 0.00 0.00
29.50 0.00 0.00
30.00 0.00 0.00
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Summary for Reach DP2: Discharge Point #2 (Existing Culvert)

Inflow Area = 1.298 ac, 58.87% Impervious,  Inflow Depth = 1.77"    for  1 Year event
Inflow = 2.14 cfs @ 12.16 hrs,  Volume= 0.191 af
Outflow = 2.14 cfs @ 12.16 hrs,  Volume= 0.191 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs

Reach DP2: Discharge Point #2 (Existing Culvert)

Inflow
Outflow

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210
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Inflow Area=1.298 ac
2.14 cfs

2.14 cfs
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Hydrograph for Reach DP2: Discharge Point #2 (Existing Culvert)

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Outflow
(cfs)

0.00 0.00 0.00
0.50 0.00 0.00
1.00 0.00 0.00
1.50 0.00 0.00
2.00 0.00 0.00
2.50 0.00 0.00
3.00 0.00 0.00
3.50 0.00 0.00
4.00 0.00 0.00
4.50 0.00 0.00
5.00 0.00 0.00
5.50 0.01 0.01
6.00 0.01 0.01
6.50 0.01 0.01
7.00 0.02 0.02
7.50 0.02 0.02
8.00 0.03 0.03
8.50 0.04 0.04
9.00 0.05 0.05
9.50 0.06 0.06

10.00 0.07 0.07
10.50 0.10 0.10
11.00 0.13 0.13
11.50 0.22 0.22
12.00 1.05 1.05
12.50 0.80 0.80
13.00 0.26 0.26
13.50 0.19 0.19
14.00 0.16 0.16
14.50 0.14 0.14
15.00 0.12 0.12
15.50 0.10 0.10
16.00 0.08 0.08
16.50 0.07 0.07
17.00 0.07 0.07
17.50 0.06 0.06
18.00 0.05 0.05
18.50 0.05 0.05
19.00 0.04 0.04
19.50 0.04 0.04
20.00 0.04 0.04
20.50 0.04 0.04
21.00 0.04 0.04
21.50 0.04 0.04
22.00 0.03 0.03
22.50 0.03 0.03
23.00 0.03 0.03
23.50 0.03 0.03
24.00 0.03 0.03
24.50 0.00 0.00
25.00 0.00 0.00
25.50 0.00 0.00

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Outflow
(cfs)

26.00 0.00 0.00
26.50 0.00 0.00
27.00 0.00 0.00
27.50 0.00 0.00
28.00 0.00 0.00
28.50 0.00 0.00
29.00 0.00 0.00
29.50 0.00 0.00
30.00 0.00 0.00
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Time span=0.00-30.00 hrs, dt=0.01 hrs, 3001 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=1,903 sf   0.00% Impervious   Runoff Depth=2.62"Subcatchment DA1: Subcatchment #1
   Tc=6.0 min   CN=80   Runoff=0.13 cfs  0.010 af

Runoff Area=40,196 sf   81.61% Impervious   Runoff Depth=4.11"Subcatchment DA2: Subcatchment #2
   Flow Length=128'   Tc=12.2 min   CN=95   Runoff=3.38 cfs  0.316 af

Runoff Area=8,907 sf   0.00% Impervious   Runoff Depth=2.62"Subcatchment DA3: Subcatchment #3
   Flow Length=72'   Tc=8.7 min   CN=80   Runoff=0.57 cfs  0.045 af

Runoff Area=7,458 sf   6.64% Impervious   Runoff Depth=2.71"Subcatchment DA4: Subcatchment #2
   Flow Length=334'   Tc=8.6 min   CN=81   Runoff=0.50 cfs  0.039 af

   Inflow=0.13 cfs  0.010 afReach DP1: Discharge Point #1 (US 9W)
   Outflow=0.13 cfs  0.010 af

   Inflow=4.39 cfs  0.400 afReach DP2: Discharge Point #2 (Existing Culvert)
   Outflow=4.39 cfs  0.400 af

Total Runoff Area = 1.342 ac   Runoff Volume = 0.409 af   Average Runoff Depth = 3.66"
43.04% Pervious = 0.578 ac     56.96% Impervious = 0.764 ac
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Summary for Subcatchment DA1: Subcatchment #1

Runoff = 0.13 cfs @ 12.09 hrs,  Volume= 0.010 af,  Depth= 2.62"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr  10 Year Rainfall=4.69"

Area (sf) CN Description
1,903 80 >75% Grass cover, Good, HSG D
1,903 100.00% Pervious Area

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

6.0 Direct Entry, Direct Entry

Subcatchment DA1: Subcatchment #1

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210
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Type III 24-hr
10 Year Rainfall=4.69"
Runoff Area=1,903 sf

Runoff Volume=0.010 af
Runoff Depth=2.62"

Tc=6.0 min
CN=80

0.13 cfs
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Hydrograph for Subcatchment DA1: Subcatchment #1

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.02 0.00 0.00
1.00 0.05 0.00 0.00
1.50 0.07 0.00 0.00
2.00 0.09 0.00 0.00
2.50 0.12 0.00 0.00
3.00 0.14 0.00 0.00
3.50 0.17 0.00 0.00
4.00 0.20 0.00 0.00
4.50 0.23 0.00 0.00
5.00 0.27 0.00 0.00
5.50 0.30 0.00 0.00
6.00 0.34 0.00 0.00
6.50 0.38 0.00 0.00
7.00 0.42 0.00 0.00
7.50 0.48 0.00 0.00
8.00 0.53 0.00 0.00
8.50 0.60 0.00 0.00
9.00 0.68 0.01 0.00
9.50 0.78 0.03 0.00

10.00 0.89 0.05 0.00
10.50 1.02 0.09 0.00
11.00 1.17 0.14 0.01
11.50 1.40 0.24 0.01
12.00 2.34 0.78 0.08
12.50 3.29 1.47 0.03
13.00 3.52 1.65 0.01
13.50 3.67 1.78 0.01
14.00 3.80 1.88 0.01
14.50 3.91 1.97 0.01
15.00 4.01 2.05 0.01
15.50 4.09 2.11 0.01
16.00 4.16 2.17 0.00
16.50 4.21 2.22 0.00
17.00 4.27 2.26 0.00
17.50 4.31 2.30 0.00
18.00 4.35 2.34 0.00
18.50 4.39 2.37 0.00
19.00 4.42 2.40 0.00
19.50 4.46 2.42 0.00
20.00 4.49 2.45 0.00
20.50 4.52 2.48 0.00
21.00 4.55 2.50 0.00
21.50 4.57 2.52 0.00
22.00 4.60 2.55 0.00
22.50 4.62 2.57 0.00
23.00 4.65 2.59 0.00
23.50 4.67 2.61 0.00
24.00 4.69 2.62 0.00
24.50 4.69 2.62 0.00
25.00 4.69 2.62 0.00
25.50 4.69 2.62 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

26.00 4.69 2.62 0.00
26.50 4.69 2.62 0.00
27.00 4.69 2.62 0.00
27.50 4.69 2.62 0.00
28.00 4.69 2.62 0.00
28.50 4.69 2.62 0.00
29.00 4.69 2.62 0.00
29.50 4.69 2.62 0.00
30.00 4.69 2.62 0.00
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Summary for Subcatchment DA2: Subcatchment #2

Runoff = 3.38 cfs @ 12.16 hrs,  Volume= 0.316 af,  Depth= 4.11"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr  10 Year Rainfall=4.69"

Area (sf) CN Description
32,805 98 Paved parking, HSG D

7,391 80 >75% Grass cover, Good, HSG D
40,196 95 Weighted Average

7,391 18.39% Pervious Area
32,805 81.61% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
11.4 72 0.0250 0.11 Sheet Flow, Sheet Flow 1

Grass: Dense   n= 0.240   P2= 2.48"
0.5 28 0.0200 0.94 Sheet Flow, Sheet Flow 2

Smooth surfaces   n= 0.011   P2= 2.48"
0.3 28 0.0050 1.44 Shallow Concentrated Flow, Shallow Concnetrated Flow 1

Paved   Kv= 20.3 fps
12.2 128 Total

Subcatchment DA2: Subcatchment #2

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210
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Type III 24-hr
10 Year Rainfall=4.69"
Runoff Area=40,196 sf

Runoff Volume=0.316 af
Runoff Depth=4.11"

Flow Length=128'
Tc=12.2 min

CN=95

3.38 cfs
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Hydrograph for Subcatchment DA2: Subcatchment #2

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.02 0.00 0.00
1.00 0.05 0.00 0.00
1.50 0.07 0.00 0.00
2.00 0.09 0.00 0.00
2.50 0.12 0.00 0.00
3.00 0.14 0.00 0.00
3.50 0.17 0.01 0.01
4.00 0.20 0.01 0.01
4.50 0.23 0.02 0.02
5.00 0.27 0.04 0.02
5.50 0.30 0.05 0.03
6.00 0.34 0.07 0.03
6.50 0.38 0.09 0.04
7.00 0.42 0.12 0.05
7.50 0.48 0.15 0.06
8.00 0.53 0.19 0.07
8.50 0.60 0.24 0.09
9.00 0.68 0.30 0.12
9.50 0.78 0.38 0.14

10.00 0.89 0.47 0.17
10.50 1.02 0.58 0.21
11.00 1.17 0.71 0.26
11.50 1.40 0.92 0.40
12.00 2.34 1.81 1.71
12.50 3.29 2.74 1.25
13.00 3.52 2.96 0.39
13.50 3.67 3.11 0.28
14.00 3.80 3.24 0.23
14.50 3.91 3.34 0.20
15.00 4.01 3.44 0.17
15.50 4.09 3.52 0.15
16.00 4.16 3.58 0.12
16.50 4.21 3.64 0.11
17.00 4.27 3.69 0.09
17.50 4.31 3.74 0.08
18.00 4.35 3.78 0.07
18.50 4.39 3.81 0.07
19.00 4.42 3.85 0.06
19.50 4.46 3.88 0.06
20.00 4.49 3.91 0.06
20.50 4.52 3.94 0.05
21.00 4.55 3.97 0.05
21.50 4.57 4.00 0.05
22.00 4.60 4.02 0.05
22.50 4.62 4.05 0.04
23.00 4.65 4.07 0.04
23.50 4.67 4.09 0.04
24.00 4.69 4.11 0.04
24.50 4.69 4.11 0.00
25.00 4.69 4.11 0.00
25.50 4.69 4.11 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

26.00 4.69 4.11 0.00
26.50 4.69 4.11 0.00
27.00 4.69 4.11 0.00
27.50 4.69 4.11 0.00
28.00 4.69 4.11 0.00
28.50 4.69 4.11 0.00
29.00 4.69 4.11 0.00
29.50 4.69 4.11 0.00
30.00 4.69 4.11 0.00
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Summary for Subcatchment DA3: Subcatchment #3

Runoff = 0.57 cfs @ 12.12 hrs,  Volume= 0.045 af,  Depth= 2.62"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr  10 Year Rainfall=4.69"

Area (sf) CN Description
8,907 80 >75% Grass cover, Good, HSG D
8,907 100.00% Pervious Area

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

5.6 44 0.0550 0.13 Sheet Flow, Sheet Flow 1
Grass: Dense   n= 0.240   P2= 2.48"

3.1 28 0.1000 0.15 Sheet Flow, Sheet Flow 2
Grass: Dense   n= 0.240   P2= 2.48"

8.7 72 Total

Subcatchment DA3: Subcatchment #3

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210
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Type III 24-hr
10 Year Rainfall=4.69"
Runoff Area=8,907 sf

Runoff Volume=0.045 af
Runoff Depth=2.62"

Flow Length=72'
Tc=8.7 min

CN=80

0.57 cfs
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Hydrograph for Subcatchment DA3: Subcatchment #3

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.02 0.00 0.00
1.00 0.05 0.00 0.00
1.50 0.07 0.00 0.00
2.00 0.09 0.00 0.00
2.50 0.12 0.00 0.00
3.00 0.14 0.00 0.00
3.50 0.17 0.00 0.00
4.00 0.20 0.00 0.00
4.50 0.23 0.00 0.00
5.00 0.27 0.00 0.00
5.50 0.30 0.00 0.00
6.00 0.34 0.00 0.00
6.50 0.38 0.00 0.00
7.00 0.42 0.00 0.00
7.50 0.48 0.00 0.00
8.00 0.53 0.00 0.00
8.50 0.60 0.00 0.00
9.00 0.68 0.01 0.00
9.50 0.78 0.03 0.01

10.00 0.89 0.05 0.01
10.50 1.02 0.09 0.02
11.00 1.17 0.14 0.02
11.50 1.40 0.24 0.04
12.00 2.34 0.78 0.28
12.50 3.29 1.47 0.18
13.00 3.52 1.65 0.07
13.50 3.67 1.78 0.05
14.00 3.80 1.88 0.04
14.50 3.91 1.97 0.04
15.00 4.01 2.05 0.03
15.50 4.09 2.11 0.03
16.00 4.16 2.17 0.02
16.50 4.21 2.22 0.02
17.00 4.27 2.26 0.02
17.50 4.31 2.30 0.02
18.00 4.35 2.34 0.01
18.50 4.39 2.37 0.01
19.00 4.42 2.40 0.01
19.50 4.46 2.42 0.01
20.00 4.49 2.45 0.01
20.50 4.52 2.48 0.01
21.00 4.55 2.50 0.01
21.50 4.57 2.52 0.01
22.00 4.60 2.55 0.01
22.50 4.62 2.57 0.01
23.00 4.65 2.59 0.01
23.50 4.67 2.61 0.01
24.00 4.69 2.62 0.01
24.50 4.69 2.62 0.00
25.00 4.69 2.62 0.00
25.50 4.69 2.62 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

26.00 4.69 2.62 0.00
26.50 4.69 2.62 0.00
27.00 4.69 2.62 0.00
27.50 4.69 2.62 0.00
28.00 4.69 2.62 0.00
28.50 4.69 2.62 0.00
29.00 4.69 2.62 0.00
29.50 4.69 2.62 0.00
30.00 4.69 2.62 0.00
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Summary for Subcatchment DA4: Subcatchment #2

Runoff = 0.50 cfs @ 12.12 hrs,  Volume= 0.039 af,  Depth= 2.71"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr  10 Year Rainfall=4.69"

Area (sf) CN Description
495 98 Paved parking, HSG D

6,963 80 >75% Grass cover, Good, HSG D
7,458 81 Weighted Average
6,963 93.36% Pervious Area

495 6.64% Impervious Area

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

7.2 56 0.0480 0.13 Sheet Flow, Sheet Flow 1
Grass: Dense   n= 0.240   P2= 2.48"

0.7 158 0.0300 3.52 Shallow Concentrated Flow, Shallow Concnetrated Flow 1
Paved   Kv= 20.3 fps

0.0 7 0.3700 4.26 Shallow Concentrated Flow, Shallow Concentrated Flow 2
Short Grass Pasture   Kv= 7.0 fps

0.7 113 0.0060 2.63 11.85 Channel Flow, Channel 1
Area= 4.5 sf  Perim= 12.6'  r= 0.36'
n= 0.022  Earth, clean & straight

8.6 334 Total
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Subcatchment DA4: Subcatchment #2

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210
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Type III 24-hr
10 Year Rainfall=4.69"
Runoff Area=7,458 sf

Runoff Volume=0.039 af
Runoff Depth=2.71"

Flow Length=334'
Tc=8.6 min

CN=81

0.50 cfs
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Hydrograph for Subcatchment DA4: Subcatchment #2

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.02 0.00 0.00
1.00 0.05 0.00 0.00
1.50 0.07 0.00 0.00
2.00 0.09 0.00 0.00
2.50 0.12 0.00 0.00
3.00 0.14 0.00 0.00
3.50 0.17 0.00 0.00
4.00 0.20 0.00 0.00
4.50 0.23 0.00 0.00
5.00 0.27 0.00 0.00
5.50 0.30 0.00 0.00
6.00 0.34 0.00 0.00
6.50 0.38 0.00 0.00
7.00 0.42 0.00 0.00
7.50 0.48 0.00 0.00
8.00 0.53 0.00 0.00
8.50 0.60 0.01 0.00
9.00 0.68 0.02 0.00
9.50 0.78 0.04 0.01

10.00 0.89 0.06 0.01
10.50 1.02 0.10 0.02
11.00 1.17 0.16 0.02
11.50 1.40 0.26 0.04
12.00 2.34 0.83 0.25
12.50 3.29 1.54 0.15
13.00 3.52 1.72 0.06
13.50 3.67 1.85 0.04
14.00 3.80 1.96 0.03
14.50 3.91 2.05 0.03
15.00 4.01 2.13 0.03
15.50 4.09 2.20 0.02
16.00 4.16 2.25 0.02
16.50 4.21 2.30 0.02
17.00 4.27 2.35 0.01
17.50 4.31 2.39 0.01
18.00 4.35 2.42 0.01
18.50 4.39 2.45 0.01
19.00 4.42 2.48 0.01
19.50 4.46 2.51 0.01
20.00 4.49 2.54 0.01
20.50 4.52 2.56 0.01
21.00 4.55 2.59 0.01
21.50 4.57 2.61 0.01
22.00 4.60 2.63 0.01
22.50 4.62 2.66 0.01
23.00 4.65 2.68 0.01
23.50 4.67 2.70 0.01
24.00 4.69 2.71 0.01
24.50 4.69 2.71 0.00
25.00 4.69 2.71 0.00
25.50 4.69 2.71 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

26.00 4.69 2.71 0.00
26.50 4.69 2.71 0.00
27.00 4.69 2.71 0.00
27.50 4.69 2.71 0.00
28.00 4.69 2.71 0.00
28.50 4.69 2.71 0.00
29.00 4.69 2.71 0.00
29.50 4.69 2.71 0.00
30.00 4.69 2.71 0.00
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Summary for Reach DP1: Discharge Point #1 (US 9W)

Inflow Area = 0.044 ac, 0.00% Impervious,  Inflow Depth = 2.62"    for  10 Year event
Inflow = 0.13 cfs @ 12.09 hrs,  Volume= 0.010 af
Outflow = 0.13 cfs @ 12.09 hrs,  Volume= 0.010 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs

Reach DP1: Discharge Point #1 (US 9W)

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=0.044 ac
0.13 cfs

0.13 cfs
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Hydrograph for Reach DP1: Discharge Point #1 (US 9W)

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Outflow
(cfs)

0.00 0.00 0.00
0.50 0.00 0.00
1.00 0.00 0.00
1.50 0.00 0.00
2.00 0.00 0.00
2.50 0.00 0.00
3.00 0.00 0.00
3.50 0.00 0.00
4.00 0.00 0.00
4.50 0.00 0.00
5.00 0.00 0.00
5.50 0.00 0.00
6.00 0.00 0.00
6.50 0.00 0.00
7.00 0.00 0.00
7.50 0.00 0.00
8.00 0.00 0.00
8.50 0.00 0.00
9.00 0.00 0.00
9.50 0.00 0.00

10.00 0.00 0.00
10.50 0.00 0.00
11.00 0.01 0.01
11.50 0.01 0.01
12.00 0.08 0.08
12.50 0.03 0.03
13.00 0.01 0.01
13.50 0.01 0.01
14.00 0.01 0.01
14.50 0.01 0.01
15.00 0.01 0.01
15.50 0.01 0.01
16.00 0.00 0.00
16.50 0.00 0.00
17.00 0.00 0.00
17.50 0.00 0.00
18.00 0.00 0.00
18.50 0.00 0.00
19.00 0.00 0.00
19.50 0.00 0.00
20.00 0.00 0.00
20.50 0.00 0.00
21.00 0.00 0.00
21.50 0.00 0.00
22.00 0.00 0.00
22.50 0.00 0.00
23.00 0.00 0.00
23.50 0.00 0.00
24.00 0.00 0.00
24.50 0.00 0.00
25.00 0.00 0.00
25.50 0.00 0.00

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Outflow
(cfs)

26.00 0.00 0.00
26.50 0.00 0.00
27.00 0.00 0.00
27.50 0.00 0.00
28.00 0.00 0.00
28.50 0.00 0.00
29.00 0.00 0.00
29.50 0.00 0.00
30.00 0.00 0.00
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Summary for Reach DP2: Discharge Point #2 (Existing Culvert)

Inflow Area = 1.298 ac, 58.87% Impervious,  Inflow Depth = 3.69"    for  10 Year event
Inflow = 4.39 cfs @ 12.15 hrs,  Volume= 0.400 af
Outflow = 4.39 cfs @ 12.15 hrs,  Volume= 0.400 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs

Reach DP2: Discharge Point #2 (Existing Culvert)

Inflow
Outflow

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210
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Inflow Area=1.298 ac
4.39 cfs

4.39 cfs
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Hydrograph for Reach DP2: Discharge Point #2 (Existing Culvert)

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Outflow
(cfs)

0.00 0.00 0.00
0.50 0.00 0.00
1.00 0.00 0.00
1.50 0.00 0.00
2.00 0.00 0.00
2.50 0.00 0.00
3.00 0.00 0.00
3.50 0.01 0.01
4.00 0.01 0.01
4.50 0.02 0.02
5.00 0.02 0.02
5.50 0.03 0.03
6.00 0.03 0.03
6.50 0.04 0.04
7.00 0.05 0.05
7.50 0.06 0.06
8.00 0.08 0.08
8.50 0.10 0.10
9.00 0.13 0.13
9.50 0.16 0.16

10.00 0.19 0.19
10.50 0.24 0.24
11.00 0.31 0.31
11.50 0.49 0.49
12.00 2.24 2.24
12.50 1.57 1.57
13.00 0.51 0.51
13.50 0.37 0.37
14.00 0.31 0.31
14.50 0.26 0.26
15.00 0.23 0.23
15.50 0.20 0.20
16.00 0.16 0.16
16.50 0.14 0.14
17.00 0.13 0.13
17.50 0.11 0.11
18.00 0.10 0.10
18.50 0.09 0.09
19.00 0.09 0.09
19.50 0.08 0.08
20.00 0.08 0.08
20.50 0.07 0.07
21.00 0.07 0.07
21.50 0.07 0.07
22.00 0.06 0.06
22.50 0.06 0.06
23.00 0.06 0.06
23.50 0.05 0.05
24.00 0.05 0.05
24.50 0.00 0.00
25.00 0.00 0.00
25.50 0.00 0.00

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Outflow
(cfs)

26.00 0.00 0.00
26.50 0.00 0.00
27.00 0.00 0.00
27.50 0.00 0.00
28.00 0.00 0.00
28.50 0.00 0.00
29.00 0.00 0.00
29.50 0.00 0.00
30.00 0.00 0.00
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Time span=0.00-30.00 hrs, dt=0.01 hrs, 3001 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=1,903 sf   0.00% Impervious   Runoff Depth=5.83"Subcatchment DA1: Subcatchment #1
   Tc=6.0 min   CN=80   Runoff=0.29 cfs  0.021 af

Runoff Area=40,196 sf   81.61% Impervious   Runoff Depth=7.62"Subcatchment DA2: Subcatchment #2
   Flow Length=128'   Tc=12.2 min   CN=95   Runoff=6.06 cfs  0.586 af

Runoff Area=8,907 sf   0.00% Impervious   Runoff Depth=5.83"Subcatchment DA3: Subcatchment #3
   Flow Length=72'   Tc=8.7 min   CN=80   Runoff=1.25 cfs  0.099 af

Runoff Area=7,458 sf   6.64% Impervious   Runoff Depth=5.95"Subcatchment DA4: Subcatchment #2
   Flow Length=334'   Tc=8.6 min   CN=81   Runoff=1.07 cfs  0.085 af

   Inflow=0.29 cfs  0.021 afReach DP1: Discharge Point #1 (US 9W)
   Outflow=0.29 cfs  0.021 af

   Inflow=8.25 cfs  0.770 afReach DP2: Discharge Point #2 (Existing Culvert)
   Outflow=8.25 cfs  0.770 af

Total Runoff Area = 1.342 ac   Runoff Volume = 0.791 af   Average Runoff Depth = 7.08"
43.04% Pervious = 0.578 ac     56.96% Impervious = 0.764 ac
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Summary for Subcatchment DA1: Subcatchment #1

Runoff = 0.29 cfs @ 12.09 hrs,  Volume= 0.021 af,  Depth= 5.83"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr  100 Year Rainfall=8.22"

Area (sf) CN Description
1,903 80 >75% Grass cover, Good, HSG D
1,903 100.00% Pervious Area

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

6.0 Direct Entry, Direct Entry

Subcatchment DA1: Subcatchment #1

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
100 Year Rainfall=8.22"

Runoff Area=1,903 sf
Runoff Volume=0.021 af

Runoff Depth=5.83"
Tc=6.0 min

CN=80

0.29 cfs
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Hydrograph for Subcatchment DA1: Subcatchment #1

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.04 0.00 0.00
1.00 0.08 0.00 0.00
1.50 0.12 0.00 0.00
2.00 0.16 0.00 0.00
2.50 0.21 0.00 0.00
3.00 0.25 0.00 0.00
3.50 0.30 0.00 0.00
4.00 0.35 0.00 0.00
4.50 0.41 0.00 0.00
5.00 0.47 0.00 0.00
5.50 0.53 0.00 0.00
6.00 0.59 0.00 0.00
6.50 0.66 0.01 0.00
7.00 0.74 0.02 0.00
7.50 0.84 0.04 0.00
8.00 0.94 0.07 0.00
8.50 1.06 0.10 0.00
9.00 1.20 0.15 0.00
9.50 1.36 0.22 0.01

10.00 1.55 0.31 0.01
10.50 1.78 0.43 0.01
11.00 2.06 0.60 0.02
11.50 2.45 0.85 0.03
12.00 4.11 2.13 0.18
12.50 5.77 3.57 0.06
13.00 6.16 3.93 0.03
13.50 6.44 4.18 0.02
14.00 6.67 4.39 0.02
14.50 6.86 4.56 0.01
15.00 7.02 4.71 0.01
15.50 7.16 4.85 0.01
16.00 7.28 4.96 0.01
16.50 7.38 5.05 0.01
17.00 7.48 5.14 0.01
17.50 7.56 5.21 0.01
18.00 7.63 5.28 0.01
18.50 7.69 5.34 0.01
19.00 7.75 5.39 0.00
19.50 7.81 5.45 0.00
20.00 7.87 5.50 0.00
20.50 7.92 5.55 0.00
21.00 7.97 5.60 0.00
21.50 8.02 5.64 0.00
22.00 8.06 5.68 0.00
22.50 8.10 5.72 0.00
23.00 8.15 5.76 0.00
23.50 8.18 5.80 0.00
24.00 8.22 5.83 0.00
24.50 8.22 5.83 0.00
25.00 8.22 5.83 0.00
25.50 8.22 5.83 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

26.00 8.22 5.83 0.00
26.50 8.22 5.83 0.00
27.00 8.22 5.83 0.00
27.50 8.22 5.83 0.00
28.00 8.22 5.83 0.00
28.50 8.22 5.83 0.00
29.00 8.22 5.83 0.00
29.50 8.22 5.83 0.00
30.00 8.22 5.83 0.00
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Summary for Subcatchment DA2: Subcatchment #2

Runoff = 6.06 cfs @ 12.16 hrs,  Volume= 0.586 af,  Depth= 7.62"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr  100 Year Rainfall=8.22"

Area (sf) CN Description
32,805 98 Paved parking, HSG D

7,391 80 >75% Grass cover, Good, HSG D
40,196 95 Weighted Average

7,391 18.39% Pervious Area
32,805 81.61% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
11.4 72 0.0250 0.11 Sheet Flow, Sheet Flow 1

Grass: Dense   n= 0.240   P2= 2.48"
0.5 28 0.0200 0.94 Sheet Flow, Sheet Flow 2

Smooth surfaces   n= 0.011   P2= 2.48"
0.3 28 0.0050 1.44 Shallow Concentrated Flow, Shallow Concnetrated Flow 1

Paved   Kv= 20.3 fps
12.2 128 Total

Subcatchment DA2: Subcatchment #2

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
100 Year Rainfall=8.22"
Runoff Area=40,196 sf

Runoff Volume=0.586 af
Runoff Depth=7.62"

Flow Length=128'
Tc=12.2 min

CN=95

6.06 cfs
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Hydrograph for Subcatchment DA2: Subcatchment #2

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.04 0.00 0.00
1.00 0.08 0.00 0.00
1.50 0.12 0.00 0.00
2.00 0.16 0.01 0.01
2.50 0.21 0.02 0.02
3.00 0.25 0.03 0.03
3.50 0.30 0.05 0.04
4.00 0.35 0.08 0.05
4.50 0.41 0.11 0.06
5.00 0.47 0.15 0.07
5.50 0.53 0.19 0.08
6.00 0.59 0.23 0.09
6.50 0.66 0.29 0.10
7.00 0.74 0.35 0.12
7.50 0.84 0.42 0.14
8.00 0.94 0.51 0.16
8.50 1.06 0.61 0.20
9.00 1.20 0.74 0.24
9.50 1.36 0.89 0.28

10.00 1.55 1.06 0.33
10.50 1.78 1.27 0.41
11.00 2.06 1.54 0.50
11.50 2.45 1.91 0.75
12.00 4.11 3.54 3.10
12.50 5.77 5.18 2.22
13.00 6.16 5.58 0.69
13.50 6.44 5.85 0.50
14.00 6.67 6.07 0.41
14.50 6.86 6.26 0.35
15.00 7.02 6.43 0.30
15.50 7.16 6.57 0.26
16.00 7.28 6.69 0.21
16.50 7.38 6.79 0.19
17.00 7.48 6.88 0.17
17.50 7.56 6.96 0.15
18.00 7.63 7.03 0.13
18.50 7.69 7.09 0.12
19.00 7.75 7.16 0.11
19.50 7.81 7.21 0.11
20.00 7.87 7.27 0.10
20.50 7.92 7.32 0.10
21.00 7.97 7.37 0.09
21.50 8.02 7.42 0.09
22.00 8.06 7.46 0.08
22.50 8.10 7.51 0.08
23.00 8.15 7.55 0.07
23.50 8.18 7.58 0.07
24.00 8.22 7.62 0.07
24.50 8.22 7.62 0.00
25.00 8.22 7.62 0.00
25.50 8.22 7.62 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

26.00 8.22 7.62 0.00
26.50 8.22 7.62 0.00
27.00 8.22 7.62 0.00
27.50 8.22 7.62 0.00
28.00 8.22 7.62 0.00
28.50 8.22 7.62 0.00
29.00 8.22 7.62 0.00
29.50 8.22 7.62 0.00
30.00 8.22 7.62 0.00
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Summary for Subcatchment DA3: Subcatchment #3

Runoff = 1.25 cfs @ 12.12 hrs,  Volume= 0.099 af,  Depth= 5.83"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr  100 Year Rainfall=8.22"

Area (sf) CN Description
8,907 80 >75% Grass cover, Good, HSG D
8,907 100.00% Pervious Area

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

5.6 44 0.0550 0.13 Sheet Flow, Sheet Flow 1
Grass: Dense   n= 0.240   P2= 2.48"

3.1 28 0.1000 0.15 Sheet Flow, Sheet Flow 2
Grass: Dense   n= 0.240   P2= 2.48"

8.7 72 Total

Subcatchment DA3: Subcatchment #3

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

1

0

Type III 24-hr
100 Year Rainfall=8.22"

Runoff Area=8,907 sf
Runoff Volume=0.099 af

Runoff Depth=5.83"
Flow Length=72'

Tc=8.7 min
CN=80

1.25 cfs
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Hydrograph for Subcatchment DA3: Subcatchment #3

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.04 0.00 0.00
1.00 0.08 0.00 0.00
1.50 0.12 0.00 0.00
2.00 0.16 0.00 0.00
2.50 0.21 0.00 0.00
3.00 0.25 0.00 0.00
3.50 0.30 0.00 0.00
4.00 0.35 0.00 0.00
4.50 0.41 0.00 0.00
5.00 0.47 0.00 0.00
5.50 0.53 0.00 0.00
6.00 0.59 0.00 0.00
6.50 0.66 0.01 0.00
7.00 0.74 0.02 0.01
7.50 0.84 0.04 0.01
8.00 0.94 0.07 0.01
8.50 1.06 0.10 0.02
9.00 1.20 0.15 0.02
9.50 1.36 0.22 0.03

10.00 1.55 0.31 0.04
10.50 1.78 0.43 0.05
11.00 2.06 0.60 0.07
11.50 2.45 0.85 0.12
12.00 4.11 2.13 0.66
12.50 5.77 3.57 0.36
13.00 6.16 3.93 0.13
13.50 6.44 4.18 0.10
14.00 6.67 4.39 0.08
14.50 6.86 4.56 0.07
15.00 7.02 4.71 0.06
15.50 7.16 4.85 0.05
16.00 7.28 4.96 0.04
16.50 7.38 5.05 0.04
17.00 7.48 5.14 0.03
17.50 7.56 5.21 0.03
18.00 7.63 5.28 0.03
18.50 7.69 5.34 0.02
19.00 7.75 5.39 0.02
19.50 7.81 5.45 0.02
20.00 7.87 5.50 0.02
20.50 7.92 5.55 0.02
21.00 7.97 5.60 0.02
21.50 8.02 5.64 0.02
22.00 8.06 5.68 0.02
22.50 8.10 5.72 0.02
23.00 8.15 5.76 0.02
23.50 8.18 5.80 0.01
24.00 8.22 5.83 0.01
24.50 8.22 5.83 0.00
25.00 8.22 5.83 0.00
25.50 8.22 5.83 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

26.00 8.22 5.83 0.00
26.50 8.22 5.83 0.00
27.00 8.22 5.83 0.00
27.50 8.22 5.83 0.00
28.00 8.22 5.83 0.00
28.50 8.22 5.83 0.00
29.00 8.22 5.83 0.00
29.50 8.22 5.83 0.00
30.00 8.22 5.83 0.00
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Summary for Subcatchment DA4: Subcatchment #2

Runoff = 1.07 cfs @ 12.12 hrs,  Volume= 0.085 af,  Depth= 5.95"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr  100 Year Rainfall=8.22"

Area (sf) CN Description
495 98 Paved parking, HSG D

6,963 80 >75% Grass cover, Good, HSG D
7,458 81 Weighted Average
6,963 93.36% Pervious Area

495 6.64% Impervious Area

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

7.2 56 0.0480 0.13 Sheet Flow, Sheet Flow 1
Grass: Dense   n= 0.240   P2= 2.48"

0.7 158 0.0300 3.52 Shallow Concentrated Flow, Shallow Concnetrated Flow 1
Paved   Kv= 20.3 fps

0.0 7 0.3700 4.26 Shallow Concentrated Flow, Shallow Concentrated Flow 2
Short Grass Pasture   Kv= 7.0 fps

0.7 113 0.0060 2.63 11.85 Channel Flow, Channel 1
Area= 4.5 sf  Perim= 12.6'  r= 0.36'
n= 0.022  Earth, clean & straight

8.6 334 Total



Highland - Postdevelopment No Control
Type III 24-hr  100 Year Rainfall=8.22"Postdevelopment No Control

  Printed  5/4/2021Prepared by Stewart's Shops
Page 39HydroCAD® 10.00-22  s/n 08847  © 2018 HydroCAD Software Solutions LLC

Subcatchment DA4: Subcatchment #2

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
100 Year Rainfall=8.22"

Runoff Area=7,458 sf
Runoff Volume=0.085 af

Runoff Depth=5.95"
Flow Length=334'

Tc=8.6 min
CN=81

1.07 cfs
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Hydrograph for Subcatchment DA4: Subcatchment #2

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
0.50 0.04 0.00 0.00
1.00 0.08 0.00 0.00
1.50 0.12 0.00 0.00
2.00 0.16 0.00 0.00
2.50 0.21 0.00 0.00
3.00 0.25 0.00 0.00
3.50 0.30 0.00 0.00
4.00 0.35 0.00 0.00
4.50 0.41 0.00 0.00
5.00 0.47 0.00 0.00
5.50 0.53 0.00 0.00
6.00 0.59 0.01 0.00
6.50 0.66 0.01 0.00
7.00 0.74 0.03 0.01
7.50 0.84 0.05 0.01
8.00 0.94 0.08 0.01
8.50 1.06 0.12 0.01
9.00 1.20 0.17 0.02
9.50 1.36 0.25 0.03

10.00 1.55 0.34 0.03
10.50 1.78 0.47 0.05
11.00 2.06 0.64 0.06
11.50 2.45 0.91 0.10
12.00 4.11 2.21 0.57
12.50 5.77 3.68 0.30
13.00 6.16 4.03 0.11
13.50 6.44 4.29 0.08
14.00 6.67 4.50 0.07
14.50 6.86 4.67 0.06
15.00 7.02 4.83 0.05
15.50 7.16 4.96 0.04
16.00 7.28 5.07 0.04
16.50 7.38 5.16 0.03
17.00 7.48 5.25 0.03
17.50 7.56 5.33 0.03
18.00 7.63 5.39 0.02
18.50 7.69 5.45 0.02
19.00 7.75 5.51 0.02
19.50 7.81 5.56 0.02
20.00 7.87 5.62 0.02
20.50 7.92 5.67 0.02
21.00 7.97 5.71 0.02
21.50 8.02 5.76 0.02
22.00 8.06 5.80 0.01
22.50 8.10 5.84 0.01
23.00 8.15 5.88 0.01
23.50 8.18 5.92 0.01
24.00 8.22 5.95 0.01
24.50 8.22 5.95 0.00
25.00 8.22 5.95 0.00
25.50 8.22 5.95 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

26.00 8.22 5.95 0.00
26.50 8.22 5.95 0.00
27.00 8.22 5.95 0.00
27.50 8.22 5.95 0.00
28.00 8.22 5.95 0.00
28.50 8.22 5.95 0.00
29.00 8.22 5.95 0.00
29.50 8.22 5.95 0.00
30.00 8.22 5.95 0.00
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Summary for Reach DP1: Discharge Point #1 (US 9W)

Inflow Area = 0.044 ac, 0.00% Impervious,  Inflow Depth = 5.83"    for  100 Year event
Inflow = 0.29 cfs @ 12.09 hrs,  Volume= 0.021 af
Outflow = 0.29 cfs @ 12.09 hrs,  Volume= 0.021 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs

Reach DP1: Discharge Point #1 (US 9W)

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=0.044 ac
0.29 cfs

0.29 cfs
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Hydrograph for Reach DP1: Discharge Point #1 (US 9W)

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Outflow
(cfs)

0.00 0.00 0.00
0.50 0.00 0.00
1.00 0.00 0.00
1.50 0.00 0.00
2.00 0.00 0.00
2.50 0.00 0.00
3.00 0.00 0.00
3.50 0.00 0.00
4.00 0.00 0.00
4.50 0.00 0.00
5.00 0.00 0.00
5.50 0.00 0.00
6.00 0.00 0.00
6.50 0.00 0.00
7.00 0.00 0.00
7.50 0.00 0.00
8.00 0.00 0.00
8.50 0.00 0.00
9.00 0.00 0.00
9.50 0.01 0.01

10.00 0.01 0.01
10.50 0.01 0.01
11.00 0.02 0.02
11.50 0.03 0.03
12.00 0.18 0.18
12.50 0.06 0.06
13.00 0.03 0.03
13.50 0.02 0.02
14.00 0.02 0.02
14.50 0.01 0.01
15.00 0.01 0.01
15.50 0.01 0.01
16.00 0.01 0.01
16.50 0.01 0.01
17.00 0.01 0.01
17.50 0.01 0.01
18.00 0.01 0.01
18.50 0.01 0.01
19.00 0.00 0.00
19.50 0.00 0.00
20.00 0.00 0.00
20.50 0.00 0.00
21.00 0.00 0.00
21.50 0.00 0.00
22.00 0.00 0.00
22.50 0.00 0.00
23.00 0.00 0.00
23.50 0.00 0.00
24.00 0.00 0.00
24.50 0.00 0.00
25.00 0.00 0.00
25.50 0.00 0.00

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Outflow
(cfs)

26.00 0.00 0.00
26.50 0.00 0.00
27.00 0.00 0.00
27.50 0.00 0.00
28.00 0.00 0.00
28.50 0.00 0.00
29.00 0.00 0.00
29.50 0.00 0.00
30.00 0.00 0.00
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Summary for Reach DP2: Discharge Point #2 (Existing Culvert)

Inflow Area = 1.298 ac, 58.87% Impervious,  Inflow Depth = 7.12"    for  100 Year event
Inflow = 8.25 cfs @ 12.15 hrs,  Volume= 0.770 af
Outflow = 8.25 cfs @ 12.15 hrs,  Volume= 0.770 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs

Reach DP2: Discharge Point #2 (Existing Culvert)

Inflow
Outflow
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Hydrograph for Reach DP2: Discharge Point #2 (Existing Culvert)

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Outflow
(cfs)

0.00 0.00 0.00
0.50 0.00 0.00
1.00 0.00 0.00
1.50 0.00 0.00
2.00 0.01 0.01
2.50 0.02 0.02
3.00 0.03 0.03
3.50 0.04 0.04
4.00 0.05 0.05
4.50 0.06 0.06
5.00 0.07 0.07
5.50 0.08 0.08
6.00 0.09 0.09
6.50 0.11 0.11
7.00 0.13 0.13
7.50 0.16 0.16
8.00 0.18 0.18
8.50 0.23 0.23
9.00 0.28 0.28
9.50 0.34 0.34

10.00 0.40 0.40
10.50 0.51 0.51
11.00 0.63 0.63
11.50 0.97 0.97
12.00 4.32 4.32
12.50 2.88 2.88
13.00 0.93 0.93
13.50 0.68 0.68
14.00 0.56 0.56
14.50 0.47 0.47
15.00 0.41 0.41
15.50 0.35 0.35
16.00 0.29 0.29
16.50 0.26 0.26
17.00 0.23 0.23
17.50 0.20 0.20
18.00 0.18 0.18
18.50 0.16 0.16
19.00 0.16 0.16
19.50 0.15 0.15
20.00 0.14 0.14
20.50 0.13 0.13
21.00 0.13 0.13
21.50 0.12 0.12
22.00 0.12 0.12
22.50 0.11 0.11
23.00 0.10 0.10
23.50 0.10 0.10
24.00 0.09 0.09
24.50 0.00 0.00
25.00 0.00 0.00
25.50 0.00 0.00

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Outflow
(cfs)

26.00 0.00 0.00
26.50 0.00 0.00
27.00 0.00 0.00
27.50 0.00 0.00
28.00 0.00 0.00
28.50 0.00 0.00
29.00 0.00 0.00
29.50 0.00 0.00
30.00 0.00 0.00



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Exhibit D – Drainage Calculations  
 
.1  Closed Drainage System Expected Flow Calculations 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



STORM DRAINAGE By: Date: 4/27/2021
Highland

                      Revised:
PIPE LINE DESIGNED FOR: 10-YEAR DRAINAGE DESIGN

================================ ======== ======== ======== ========================= ======== ======== ======== ================ ========
 FOR  FOR  FOR  FOR  FOR  FOR  FOR  FOR  FOR  FOR  FOR  FOR 
 C.B.  C.B.  C.B.  C.B.  C.B.  C.B.  C.B.  C.B.  C.B.  C.B.  C.B.  C.B.
 LINE  LINE  LINE  LINE  LINE  LINE  LINE  LINE  LINE  LINE  LINE  LINE

ENTER CATCH BASIN LINE #'s HERE: CB1-HDS CB2-MH1 CB3-MH1 MH1-MH2 MH2-HDS HDS-MH3 CB2-HDS
================================ ======== ======== ======== ======== ======== ======== ======== ======== ======== ======== ======== ========
AREA 0.50 0.04 0.39 0.43 0.43 0.93 0.07
LENGTH ( ft.) 77 19 19 35 84 2 12
Qa, RUNOFF ( cfs.) 2.04 0.12 1.41 1.53 1.53 3.50 0.37
D, PIPE DIAMETER ( in.) 12 12 12 12 12 15 12
A, PIPE AREA ( sf.) 0.785 0.785 0.785 0.785 0.785 1.227 0.785 0.000 0.000 0.000 0.000 0.000
n, FRICTIONAL PIPE VALUE 0.012 0.012 0.012 0.012 0.012 0.012 0.012 0.012 0.012 0.012 0.012 0.012
s, PIPE SLOPE 0.010 0.010 0.0370 0.005 0.005 0.0050 0.060
s^1/2 = 0.1000 0.1000 0.1924 0.0707 0.0707 0.0707 0.2449 0.0000 0.0000 0.0000 0.0000 0.0000
r, WETTED PERIMETER ( ft.) 0.25 0.25 0.25 0.25 0.25 0.3125 0.25 0 0 0 0 0
r^2/3 = 0.397 0.397 0.397 0.397 0.397 0.461 0.397 0.000 0.000 0.000 0.000 0.000
Qc, PIPE CAPACITY ( cfs.)
  (A)(1.486/n)(r^2/3)(s^1/2) = 3.858 3.858 7.421 2.728 2.728 4.946 9.450 0.000 0.000 0.000 0.000 0.000

....THIS SIZE PIPE IS ACCEPTABLE 12 12 12 12 12 15 12 0 0 0 0 0

....THIS SIZE PIPE HAS FAILED 0 0 0 0 0 0 0 0 0 0 0 0

PIPE VELOCITY
  (1.486/n)(r^2/3)(s^1/2) = 4.914 4.914 9.453 3.475 3.475 4.032 12.038 0.000 0.000 0.000 0.000 0.000

S. Kitchner



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Exhibit E – Maps  
 
.1  Pre Development Subcatchments  
 
.2  Post Development Subcatchments 
 
.3  Catch Basin Subcatchments 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



→





DA-CB2
0.04 Acres

CN=90

DA-CB3
0.39 Acres

CN=95 DA-CB1
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Exhibit F – Certifications  
 
.1  Owner/Contractor Certifications 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 



OWNER AND CONTRACTOR’S/SUBCONTRACTOR’S CERTIFICATION 
 
Notice of Intent (NOI) Permitee and General Contractor and Subcontractors shall thoroughly read 
the Stormwater Pollution Prevention Plan (SWPPP).  Each representative of his or her company shall 
fully understand, based upon their scope of work, that Erosion and Pollution Controls are required 
for this project and when their individual responsibilities are.  The NOI Permitee, General Contractor 
and all Subcontractors shall sign the “logbook” listed below.  If a Subcontractor wishes to NOT sign 
the  logbook,  the General Contractor  is to obtain the name, company and phone number of this 
Subcontractor and list the information in the logbook. 

 
1.1 NOI Permittee’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 
(GP‐0‐20‐001) for Stormwater Discharges from Construction Activity 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 referenced permit and the 
laws  of  the  State  of  New  York  and  could  subject me  to  criminal,  civil  and/or  administrative 
proceedings.” 

 
Print Name:             Company Name:         
 
Signature:               Company Address:         
 
Phone #:                            

                  

1.2 General Site Contractor’s Contractor and 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 
(GP‐0‐20‐001) for Stormwater Discharges from Construction Activity 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 referenced permit and the 
laws  of  the  State  of  New  York  and  could  subject me  to  criminal,  civil  and/or  administrative 
proceedings.” 
 
General Site Contractor 
 
Print Name:             Company Name:         
 
Signature:               Company Address:         
 
Phone #:                            



Each Subcontractor to the General Contractor (GC) or contractor responsible for site construction 
aspects  shall  list  their  company  responsibility  (e.g.  Landscaper, Underground Utilities  (water or 
sewer) Installer, Electric Service Installer, Gas Service Installer, Asphalt Pavement Installer, etc.) 
 
Subcontractor to the Site GC (list responsibility)               
 
Print Name:             Company Name:         
 
Signature:               Phone #:           
 
 

Subcontractor to the Site GC (list responsibility)               
 
Print Name:             Company Name:         
 
Signature:               Phone #:           
 
 

Subcontractor to the Site GC (list responsibility)               
 
Print Name:             Company Name:         
 
Signature:               Phone #:           
 
 

Subcontractor to the Site GC (list responsibility)               
 
Print Name:             Company Name:         
 
Signature:               Phone #:           
 
 

Subcontractor to the Site GC (list responsibility)               
 
Print Name:             Company Name:         
 
Signature:               Phone #:           
 
 

Subcontractor to the Site GC (list responsibility)               
 
Print Name:             Company Name:         
 
Signature:               Phone #:           
 
 

For each Subcontractor listed, the affidavit statement in Section 1.2 of this document shall apply. 
 
 
 



Subcontractor to the Site GC (list responsibility)               
 
Print Name:             Company Name:         
 
Signature:               Phone #:           
 
 

Subcontractor to the Site GC (list responsibility)               
 
Print Name:             Company Name:         
 
Signature:               Phone #:           
 
 

Subcontractor to the Site GC (list responsibility)               
 
Print Name:             Company Name:         
 
Signature:               Phone #:           
 
 

Subcontractor to the Site GC (list responsibility)               
 
Print Name:             Company Name:         
 
Signature:               Phone #:           
 
 

Subcontractor to the Site GC (list responsibility)               
 
Print Name:             Company Name:         
 
Signature:               Phone #:           
 
 

Subcontractor to the Site GC (list responsibility)               
 
Print Name:             Company Name:         
 
Signature:               Phone #:           
 
 

Subcontractor to the Site GC (list responsibility)               
 
Print Name:             Company Name:         
 
Signature:               Phone #:           
 
 

For each Subcontractor listed, the affidavit statement in Section 1.2 of this document shall apply. 
 



1.3 Building Contractor and Subcontractor’s Certification (if applicable): 
 
“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 
(GP‐0‐20‐001) for Stormwater Discharges from Construction Activity 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 referenced permit and the 
laws  of  the  State  of  New  York  and  could  subject me  to  criminal,  civil  and/or  administrative 
proceedings.” 
 
Building Contractor 
 
Print Name:             Company Name:         
 
Signature:               Company Address:         
 
Phone #:                            

 
 
Each Subcontractor to the General Contractor (GC) of the building(s) or contractor responsible for 
building  construction  aspects  shall  list  their  company  responsibility  (e.g.  Electrical,  Plumbing, 
Masonry, Structural, Foundations, etc.) 
 
Subcontractor to the Building GC (list responsibility)             
 
Print Name:             Company Name:         
 
Signature:               Phone #:           
 
 

Subcontractor to the Building GC (list responsibility)             
 
Print Name:             Company Name:         
 
Signature:               Phone #:           
 
 

Subcontractor to the Building GC (list responsibility)             
 
Print Name:             Company Name:         
 
Signature:               Phone #:           
 
 

 
For each Subcontractor listed, the affidavit statement in Section 1.2 of this document shall apply. 
 
 



Subcontractor to the Building GC (list responsibility)             
 
Print Name:             Company Name:         
 
Signature:               Phone #:           
 
 

Subcontractor to the Building GC (list responsibility)             
 
Print Name:             Company Name:         
 
Signature:               Phone #:           
 
 

Subcontractor to the Building GC (list responsibility)             
 
Print Name:             Company Name:         
 
Signature:               Phone #:           
 
 

Subcontractor to the Building GC (list responsibility)             
 
Print Name:             Company Name:         
 
Signature:               Phone #:           
 
 

Subcontractor to the Building GC (list responsibility)             
 
Print Name:             Company Name:         
 
Signature:               Phone #:           
 
 

Subcontractor to the Building GC (list responsibility)             
 
Print Name:             Company Name:         
 
Signature:               Phone #:           
 
 

Subcontractor to the Building GC (list responsibility)             
 
Print Name:             Company Name:         
 
Signature:               Phone #:           
 
 

For each Subcontractor listed, the affidavit statement in Section 1.2 of this document shall apply. 

 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Exhibit G – NOI/NOT 
 
.1  Notice of Intent 
 
.2  Notice of Termination 
 
.3  MS4 Acceptance Form 
 
.4  SPDES General Permit GP‐0‐20‐001 
 
.5  SWPPP Inspection Reports 
 
 
   



Fax (Owner/Operator)

- -

Page 1 of 14

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 in NYTM Units. To do this you
must go to the NYSDEC Stormwater Interactive Map on the DEC website at:

www.dec.ny.gov/imsmaps/stormwater/viewer.htm

Zoom into your Project Location such that you can accurately click on the centroid of
your site. Once you have located your project site, go to the tool boxes on the top and
choose "i"(identify). Then click on the center of your site and a new window containing
the X, Y coordinates in UTM will pop up. Transcribe these 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



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?

6403089820
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SWPPP Preparer

Contact Name (Last, Space, First)

Mailing Address

City

State Zip

-
Phone

- -
Fax

- -
Email

Signature

Date

/ /

First Name

Last Name

MI

SWPPP Preparer Certification

24. The Stormwater Pollution Prevention Plan (SWPPP) was prepared by:

Professional Engineer (P.E.)

Soil and Water Conservation District (SWCD)

Registered Landscape Architect (R.L.A)

Certified Professional in Erosion and Sediment Control (CPESC)

Owner/Operator

Other

I hereby certify that the Stormwater Pollution Prevention Plan (SWPPP) for 
this project has been prepared in accordance with the terms and conditions of 
the GP-0-20-001. Furthermore, I understand that certifying false, incorrect 
or inaccurate information is a violation of this permit and the laws of the 
State of New York and could subject me to criminal, civil and/or 
administrative proceedings.

0251089825



26. Select all of the erosion and sediment control practices that will be
employed on the project site:
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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
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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.
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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

.
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40. Identify other DEC permits, existing and new, that are required for this
project/facility.
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Owner/Operator Certification
I have read or been advised of the permit conditions and believe that I understand them. I also
understand that, under the terms of the permit, there may be reporting requirements. I hereby certify
that this document and the corresponding documents were prepared under my direction or supervision. I am
aware that there are significant penalties for submitting false information, including the possibility of
fine and imprisonment for knowing violations. I further understand that coverage under the general permit
will be identified in the acknowledgment that I will receive as a result of submitting this NOI and can
be as long as sixty (60) business days as provided for in the general permit. I also understand that, by
submitting this NOI, I am acknowledging that the SWPPP has been developed and will be implemented as the
first element of construction, and agreeing to comply with all the terms and conditions of the general
permit for which this NOI is being submitted.

Owner/Operator Signature

Date

/ /

Print First Name

Print Last Name

MI

Page 14 of 14
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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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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)
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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 





�

���

���������� 	
��
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August 2005   Page G.1    New York Standards and Specifications   
 For Erosion and Sediment Control 

Project Name  _____________________________  Site Location _________________________ 

Applicant’s Name & Address ___________________________________ 
___________________________________ 

General 

A narrative statement shall be provided that describes the proposed project nature and purpose; the existing site conditions 
including topography, vegetation and drainage; adjacent and off-site areas affected by the project; description of the soils on 
the site and key properties; notations of critical areas such as steep slopes, channels or wetlands; the overall phasing, se-
quencing and stabilization plan; total disturbed area and those not to be disturbed. 

I. Construction Drawings

Are the following items shown on the construction drawings: Yes No 

1. Vicinity Map with scale and north arrow ____     ____ 

2. Legend, scales, N arrow on plan view ____     ____ 

3. Existing and proposed topography shown
with contours labeled with spots elevations in critical areas ____     ____ 

4. Scope of the plan noted in the Title Block ____     ____ 

5. Limits of clearing and grading shown ____     ____ 

6. Existing vegetation delineated ____     ____ 

7. Soil boundaries shown on the plan view ____     ____ 

8. Existing drainage patterns, 100 year floodplain
and sub-areas shown ____     ____ 

9. Existing and proposed development facilities/
improvements shown ____     ____ 

10. Location of Erosion and Sediment control practices
as phased with construction ____     ____ 

11. Phasing plan with 5 acre threshold limits shown ____     ____ 

12. Stockpile locations, staging areas and access
points clearly defined ____     ____ 

13. Street profiles, utility locations, property boundaries
and, easement delineations shown ____     ____ 

APPENDIX G 
EROSION AND SEDIMENT CONTROL 

PLAN REVIEW CHECKLIST 
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II. Construction Notes & Details Yes No 

1. Specific sequence of operation given for each phase ____     ____ 

2. Inspection and maintenance schedule
shown for the specific practices ____     ____ 

3. Design details show all dimensions and installation
details necessary for construction ____     ____ 

4. Implementation schedule for E&S practices is provided
with removal criteria stated ____     ____ 

5. Construction waste management plan incorporated
in the notes ____     ____ 

6. Site Inspections during construction are noted on the
drawings and is in accordance with the General Permit
for Stormwater Discharges from Construction Activities ____     ____ 

III. Erosion & Sediment Control Practices

A. General Yes No 

1. Practice meets purpose and design criteria ____     ____ 

2. Standard details and construction notes are provided ____     ____ 

3. Special timing of practice noted if applicable ____     ____ 

4. Provisions for traffic crossings shown on the
drawings where necessary ____     ____ 

B. Practices Controlling Runoff Yes No 

1. Positive drainage is maintained with contributing
drainage area shown ____     ____ 

2. Flow grades properly stabilized ____     ____ 

3. Adequate outlet or discharge condition stabilized ____     ____ 

4. Necessary dimensions, gradations, calculations,
and materials shown ____     ____ 

C. Practices Stabilizing Soil Yes No 

1. Seeding rates and areas properly shown on the
drawings ____     ____ 

2. Mulch materials and rates specified on the drawings ____     ____ 

3. Sequencing and timing provisions limit
soil exposure to 14 days ____     ____ 
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C. Practices Stabilizing Soil (cont’d) Yes No 

4. Rolled Erosion Control Products (RECP’s)
used are specified to location and
appropriate weight/tie down ____     ____ 

5. All soil seed bed preparation and amendments
are specified on the drawings or in the specifications ____     ____ 

6. The seeding dates are specified to cover the entire year
for both temporary and permanent seedings ____     ____ 

7. Maximum created slope is no steeper than
2 foot horizontal to 1 foot vertical
with Cut and Fill slopes shown ____     ____ 

D. Practices Controlling Sediment Yes No 

1. Sediment traps/basins are sized in accordance with criteria ____     ____ 

2. The contributing drainage area is shown on the grading plan ____     ____ 

3. All scaled dimensions and volumes are shown on the plan ____     ____ 

4. Maintenance requirements and clean out elevations
established for all sediment control practices (50% capacity) ____     ____ 

5. All access points of the project are shown to be stabilized ____     ____ 

6. Storm drain inlets adequately protected ____     ____ 

7. Silt fences are shown on the contour lines with no more
than one quarter acre per 100 foot drainage to it ____     ____ 

8. Temporary sediment traps being used at locations of
future stormwater infiltration facilities ____     ____ 
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Additional Comments 

Plan Reviewed By: _____________________________________       Date: ______________ 
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STATE POLLUTANT DISCHARGE ELIMINATION SYSTEM FOR CONSTRUCTION 
ACTIVITIES 

CONSTRUCTION SITE LOG BOOK 

Table of Contents 

I. Pre-Construction Meeting Documents
a. Preamble to Site Assessment and Inspections
b. Operator’s Certification
c. Qualified Professional's Credentials & Certification
d. Pre-Construction Site Assessment Checklist

II. Construction Duration Inspections
a. Directions
b. Modification to the SWPPP

III. Monthly Summary Reports

IV. Monitoring, Reporting, and Three-Month Status Reports
a. Operator’s Compliance Response Form

APPENDIX H 

Properly completing forms such as those contained in Appendix H meet the inspection requirement of NYS-
DEC SPDES GP for Construction Activities. Completed forms shall be kept on site at all times and made avail-
able to authorities upon request. 
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I. PRE-CONSTRUCTION MEETING DOCUMENTS
Project Name _____________________________________________________________________
Permit No. _____________________________________ Date of Authorization _______________
Name of Operator _________________________________________________________________
Prime Contractor __________________________________________________________________

a. Preamble to Site Assessment and Inspections
The Following Information To Be Read By All Person’s Involved in The Construction of Stormwater Re-
lated Activities:

The Operator agrees to have a qualified professional1 conduct an assessment of the site prior to the com-
mencement 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 prepared-
ness 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 and within 24 hours of the end of a storm event of 0.5 inches or greater (Construction Dura-
tion 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 sum-
mary 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 pro-
fessional 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 practice 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. 
3 “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 struc-
tures. 
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b. Operators 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 gathered and 
evaluated the information submitted. Based on my inquiry of the person 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:  

c. Qualified Professional's Credentials & 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.” 

Name (please print): 

Title   Date: 

Address:  

Phone:  Email: 

Signature:  
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d. Pre-construction Site Assessment Checklist
(NOTE: Provide comments below as necessary)

1. Notice of Intent, SWPPP, and Contractors Certification:
Yes No NA
[ ]   [ ]   [ ] Has a Notice of Intent been filed with the NYS Department of Conservation?
[ ]   [ ]   [ ] Is the SWPPP on-site? Where?______________________________
[ ]   [ ]   [ ] Is the Plan current? What is the latest revision date?______________
[ ]   [ ]   [ ] Is a copy of the NOI (with brief description) onsite? Where?______________
[ ]   [ ]   [ ] Have  all contractors involved with stormwater related activities signed a contractor’s certification?

2. Resource Protection
Yes No NA
[ ]   [ ]   [ ] Are construction limits clearly flagged or fenced?
[ ]   [ ]   [ ] Important trees and associated rooting zones, on-site septic system absorption fields, existing

vegetated areas suitable for filter strips, especially in perimeter areas, have 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 on site or in the vicinity of the site have been identified and protected.
[ ]   [ ]   [ ] Appropriate practices to protect on-site 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 highway 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 spacing intervals
[ ]   [ ]   [ ] Sediment/detention basin was 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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II. CONSTRUCTION DURATION INSPECTIONS

a. Directions:
Inspection Forms will be filled out during the entire construction phase of the project.
Required Elements:

(1) On a site map, indicate the extent of all disturbed site areas and drainage pathways. Indicate site
areas that are expected to undergo initial disturbance or significant site work within the next
14-day period;

(2) Indicate on a site map all areas of the site that have undergone temporary or permanent
stabilization;

(3) Indicate all disturbed site areas that have not undergone active site work during the previous 14-day
period;

(4) Inspect all sediment control practices and record the approximate degree of sediment accumulation
as a percentage of sediment storage volume (for example, 10 percent, 20 percent, 50 percent);

(5) Inspect all erosion and sediment control practices and record all maintenance requirements such as
verifying the integrity of barrier or diversion systems (earthen berms or silt fencing) and containment
systems (sediment basins and sediment traps). Identify any evidence of rill or gully erosion occurring
on slopes and any loss of stabilizing vegetation or seeding/mulching. Document any excessive
deposition of sediment or ponding water along barrier or diversion systems. Record the depth of
sediment within containment structures, any erosion near outlet and overflow structures, and verify the
ability of rock filters around perforated riser pipes to pass
water; and

(6) Immediately report to the Operator any deficiencies that are identified with the implementation of
the SWPPP.
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CONSTRUCTION DURATION INSPECTIONS         Page 1 of ______  

SITE PLAN/SKETCH 

_________________________________________     ____________________________________ 
Inspector (print name)                                                Date of Inspection  

________________________________________       ____________________________________  
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. 
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CONSTRUCTION DURATION INSPECTIONS             Page 2 of ______  
 
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 plans. 
[ ]   [ ]   [ ] Have receiving lake/bay, stream, and/or wetland been impacted by silt from project? 
 
Housekeeping 

 
1. 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? 
 
2. 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 from vehicles & prevent sediment from 

entering stream during high flow. 
 
Runoff Control Practices 

 
1. 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 the downstream pool. 
[ ]   [ ]   [ ] Sediment laden water from work area is being discharged to a silt-trapping device. 
[ ]   [ ]   [ ] Constructed upstream berm with one-foot minimum freeboard. 
 
2. Level Spreader 
Yes No NA 
[ ]   [ ]   [ ] Installed per plan. 
[ ]   [ ]   [ ] Constructed on undisturbed soil, not on fill, receiving only clear, non-sediment laden flow. 
[ ]   [ ]   [ ] Flow sheets out of level spreader without erosion on downstream edge. 
 
3. Interceptor 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 
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CONSTRUCTION DURATION INSPECTIONS             Page 3 of ______  
Runoff Control Practices (continued) 
 
4. Stone Check Dam 
Yes No NA 
[ ]   [ ]   [ ] Is channel stable? (flow is not eroding soil underneath or around the structure). 
[ ]   [ ]   [ ] Check is in good condition (rocks  in place and no permanent pools behind the structure).   
[ ]   [ ]   [ ] Has accumulated sediment been removed?. 
 
5. Rock Outlet Protection 
Yes No NA 
[ ]   [ ]   [ ] Installed per plan. 
[ ]   [ ]   [ ] Installed concurrently with pipe installation. 
 
Soil Stabilization 
 
1. 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. 
 
2. 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 
 
Sediment Control Practices 
 
1. 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? 
 
2. 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 rips or frayed areas. 
Sediment accumulation is ___% of design capacity. 
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CONSTRUCTION DURATION INSPECTIONS             Page 4 of ______  
 
Sediment Control Practices (continued) 

 
3. 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 1acre 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 and without rips or frayed areas. 
Sediment accumulation ___% of design capacity. 
 
4. 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. 
 
5. 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 basin facility. 
Sediment accumulation is ___% of design capacity. 
 
 
Note: Not all erosion and sediment control practices are included in this listing. Add additional pages 

to this list as required by site specific design. 
Construction inspection checklists for post-development stormwater management practices can 
be found in Appendix F of the New York Stormwater Management Design Manual. 
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CONSTRUCTION DURATION INSPECTIONS 
 
b. Modifications to the SWPPP (To be completed as described below) 
  
The Operator shall amend the SWPPP whenever: 
1. There is a significant change in design, construction, operation, or maintenance which may have a significant 
effect on the potential for the discharge of pollutants to the waters 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 from sources identified in the SWPPP and as required 
by this 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 & Reason:    
______________________________________________________________________________________ 
______________________________________________________________________________________
______________________________________________________________________________________
______________________________________________________________________________________
______________________________________________________________________________________
______________________________________________________________________________________
______________________________________________________________________________________
______________________________________________________________________________________
______________________________________________________________________________________
______________________________________________________________________________________
______________________________________________________________________________________
______________________________________________________________________________________
______________________________________________________________________________________
______________________________________________________________________________________
______________________________________________________________________________________
______________________________________________________________________________________
______________________________________________________________________________________
______________________________________________________________________________________
______________________________________________________________________________________
______________________________________________________________________________________
______________________________________________________________________________________
______________________________________________________________________________________
______________________________________________________________________________________
______________________________________________________________________________________
______________________________________________________________________________________
______________________________________________________________________________________
______________________________________________________________________________________
______________________________________________________________________________________
______________________________________________________________________________________
______________________________________________________________________________________
______________________________________________________________________________________
______________________________________________________________________________________
______________________________________________________________________________________ 
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III. Monthly Summary of Site Inspection Activities

Owner/Operator 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 gathered and evaluated the information 
submitted. Based on my inquiry of the person 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. I am aware that false statements made herein are punishable as a class A misdemeanor pursuant to Section 210.45 
of the Penal Law." 

_______________________________________________  ____________________________________________________ 
Signature of Permittee or Duly Authorized Representative Name of Permittee or Duly Authorized Representative Date 

Duly authorized representatives must have written authorization, submitted to DEC, to sign any permit 
documents. 

Name of Permitted Facility: Today’s Date: Reporting Month: 

Location: 

Name and Telephone Number of Site Inspector: 

Permit Identification #: 

Date of 
Inspection 

Regular / Rainfall 
based Inspection Name of Inspector Items of Concern 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Exhibit H – Maintenance Checklist 
 
.1  Maintenance Checklist 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Stormwater Practice 
Maintenance and Management Inspection Checklist 

 
 
Project:  Stewart’s Shops – Rexford                 
 
Location: 923 Riverview Road – Rexford, NY 12148             
 
Site Status:                       
 
Date/Time:                       
 
Inspector:                       
 
 
 

Maintenance Item  Satisfactory / 
Unsatisfactory 

Comments 

1. Closed Drainage System (Annual) 

Condition of piping     

Excessive sediment accumulation     

Condition of drainage structures     

a. Cracks or displacement     

b. Minor spalling (<1”)     

c. Major spalling (rebar exposed)     

d. Joint failures     

e. Water tightness     

2. Debris Cleanout (Monthly)     

Contributing areas clean of debris     

3. StormTech SC‐740 Subsurface Stormwater Detention System (Annual or after 3” rainfall 
event within 24‐hour period Initial Year/Semi‐Annual (min.) Follow On Years) 

Excessive sediment accumulation     

a. Depth of sediment ‐ basin     

Condition of inlet/outlet pipes     

Condition of discharge location     

Evidence of clogging     

Accumulation of debris     

Condition of inspection ports     

4. Bioretention Filter (Annual or after 3” rainfall within 24‐hour period) 

Excessive sediment accumulation     

Condition of gravel diaphragm     

Condition of mulch layer     

Dead or diseased plant material     

Ponded water (48hrs after storm)     

Excessive veg. growth (>18”)     

Accumulation of debris     



5.    Hydrodynamic Separator (Tri‐Annual Initial Year/Bi‐Annual Follow On Years) 

Condition of concrete     

a. Cracks or displacement     

b. Minor spalling (<1”)     

c. Major spalling (rebar exposed)     

d. Joint failures     

e. Water tightness     

Excessive sediment accumulation     

Depth of floatables     

Hydrocarbons requiring removal     

 
Comments: 
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________ 
 
Actions to be Taken: 
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________
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