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I.  Introduction 
 
Hayward Farm subdivision is a proposed 4-lot Residential Compound subdivision located 

at 121 Hayward Road in Acton.  The site is located on the northerly side of Hayward Road 

opposite the intersection of Joseph Reed Lane and Hayward Road, approximately 1,000 

feet east of the intersection of Hayward Road and Arlington Street.  The site is currently 

utilized for a single family dwelling and, with the exception of the existing dwelling and 

driveway is predominantly undeveloped woodland.  Existing drainage is northerly from 

Hayward Road overland toward Kennedy Drive with an intermittent stream bed which 

conveys intermittent surface drainage north to the Kennedy Drive drainage system. 

  

Soils on site are identified by the U.S. Natural Resource Conservation Service (NRCS) as 

Paxton and Paxton Urban Land Complex, which are typically well drained upland soils.  

On site deep observation tests and percolation tests were performed in June of 2014 to 

field verify on site soil conditions for sewage disposal system and drainage system design.   

 

Under current conditions surface drainage flows over land northerly to the Kennedy Drive 

drainage system via an intermittent stream that bisects the locus tract that is ultimately 

tributary to Grassy Pond Brook via the Kenned Drive drainage system.  Existing street 

drainage sheet flows off the road crown to the shoulders of Hayward Road.  The grade of 

Hayward Road is minor and the only infrastructure along the site frontage is a culvert 

under Hayward Road that conveys drainage from the southerly side of Hayward Road to 

the on-site intermittent stream to the south.   

 
The development proposal for the site involves clearing and grubbing of approximately 2 

acres of land, more or less, constructing a 350-ft subdivision roadway and associated 

infrastructure, and constructing six (6) new single family dwellings (4 subdivision lots and 2 

Approval Not Require (ANR) lots).  The change in surface cover from existing 

predominantly wooded surface cover to proposed less pervious surface covers of 



pavement, rooftops and lawns will increase the rate and volume of runoff from the site if 

unmitigated.   

 

Increase in off-site runoff rate and volume is proposed to be mitigated by (1) limiting site 

disturbance to the extent necessary for site development, (2) utilizing a Stormceptor 

(proprietary oil/grit separator) for treatment of drainage from paved surfaces prior to 

attenuation and infiltration, (3) utilizing an on-site retention basin for attenuation, 

infiltration and controlled release of major storm events to the down-gradient intermittent 

stream. 

 

Increases in the rate and volume of runoff will be managed with the selected BMP’s.  The 

hydrologic analysis was performed on the pre-development and post-development site 

areas for the 2-yr, 10-yr, and 100-yr design storms as required by the Massachusetts 

Department of Environmental Protection Stormwater Management Standards.   

 

II.   Methodology & References 

 

Methodology:  
 
 SCS TR-55 & SCS TR-20 utilizing HydroCAD (v 10.0) software. 

 
References: 
 

A Guide to Hydrologic Analysis Using SCS Methods, Richard McCuen, copyright 
1982, Prentice Hall, Inc.   

 
 Natural Resources Conservation Service (NRCS), Web Soil Survey 
 
 USGS Quadrangle Map, Maynard, Massachusetts, 1987  



III. Results 

 

The proposed subdivision drainage study area was evaluated as the area east of the intermittent stream 

that flows northerly toward Kennedy Lane.  Table 1 below shows the key of each off-site area analyzed 

as it is referenced in the HydroCAD calculations in Appendix I, and also shows which pre-development 

areas are compared to which post-development areas for evaluation of the effectiveness of the proposed 

storm water system.   

 

TABLE 1 

Pre-development & Post-development Comparison Areas 

         

PRE   POST 

      

1S   REACH 50 

    

The off-site areas were analyzed for rate and volume of runoff under existing conditions for the 2-yr, 

10-yr, and 100-yr, 24-hr design storms and the results are shown in Table 2.  Under post-development 

conditions increases in runoff from development activities are controlled with the implementation of 

stormwater detention and recharge Best Management Practices (BMP’s).  Comparison of the off site 

rates and volumes of runoff under pre-development conditions to the off site runoff to the same areas 

under post-development conditions illustrates the effectiveness of the proposed stormwater controls.  

The results in Table 2 show that runoff rates and volumes are effectively maintained at similar or lesser 

values by the proposed drainage system.  



TABLE 2 

Pre-development & Post-development Runoff Rates and Volumes 

 
2-YR STORM   PRE-DEVELOPMENT  POST-DEVELOPMENT 

     Q (cfs)  V (cu-ft)  Q (cfs)  V (cu-ft)

  

Off-site North (1S/50R)  1.98  8,394   1.91  6,481 

 

 
10-YR STORM   PRE-DEVELOPMENT  POST-DEVELOPMENT 

     Q (cfs)  V (cu-ft)  Q (cfs)  V (cu-ft)

  

Off-site North (1S/50R)  4.14  16,445   3.64  15,208 

 
 
100-YR STORM   PRE-DEVELOPMENT  POST-DEVELOPMENT 
     Q (cfs)  V (cu-ft)  Q (cfs)  V (cu-ft)

  

Off-site North (1S/50R)  8.11  31,548   7.26  31,245 

 

  



 

Stormwater Management Standards Compliance: 

 

Standard 1: No new untreated stormwater discharges; no erosion or scour to wetland resource areas is 

proposed by construction activities. 

 

Standard 2:  Peak rate attention.  Stormwater calculations performed for the 2-yr, 10-yr, and 100-yr 24-

hr design storms; no increase in peak rate runoff rates or volumes; no increase in off-site flooding 

during the 100-yr storm. 

 

Standard 3:  Recharge.  Required recharge volume = Target Depth Factor, F x Total Post Development 

Impervious Area = 0.25”/12”/ft  x 24,000 s.f. = 500 cubic feet.  

 

Capture Area of Infiltration Basin (2S): 44,972 s.f. total, 14,729 s.f. impervious 

Volume to recharge = 500 cubic ft over basin surface area at this volume (at elevation 234.4) = 1,418 s.f. 

Exfiltration rate of basin is 1.02”/hr or 0.085’/hr, so time to drain is: 

500 cu.ft/1,418 s.f. / 0.085’/hr = 4.4 hrs to drain the recharge volume 

 

Next calculate time to drain basin when full, 

Volume of basin full (to elevation 237.0) is 6,073 cubic feet over a surface area of 2,910 s.f. 

Time to drain = 6,073 cu.ft./2,910 s.f  / 0.085’/hr = 24.6 hrs < 72 hrs, OK 

 

Standard 4:  Water Quality.  Required water quality volume is 1” of runoff over tributary area: 

 

To Infiltration Basin:  44,972 s.f. x 1”/12”/ft = 3,748 cubic feet < 6,073 cubic feet capacity 

 

80% or greater TSS removal provided for all BMP’s treating runoff from paved surfaces prior to 

infiltration or discharge (see Appendix G). 

 

Standard 5:  Land Uses With Higher Potential Pollutant Loads. (Not Applicable) 

 

Standard 6:  Critical Areas. (Not Applicable) 

 



Standard 7:  Redevelopment and Other Projects Subject to the Standards to the maximum extent 

practicable.  (Not Applicable) 

 

Standard 8:  Construction Period Pollution Prevention and Erosion and Sedimentation Control. 

Provided in Erosion & Sediment Control Plan (2 sheets).   

 

Standard 9:  Stormwater Operation & Maintenance Plan.  Provided in Appendix E: ‘Stormwater 

Operation & Maintenance Plan’. 

 

Standard 10:  Prohibition of Illicit Discharges.  Provided in Appendix E: ‘Stormwater Operation & 

Maintenance Plan’. 

 

IV. Conclusions 

 

The proposed drainage system adequately controls both the rate and volume of runoff from proposed 

site improvements at the proposed Hayward Farm Subdivision.  There is no increase in runoff rate or 

volume from the site above predevelopment rates and volumes.  The storm water management controls 

proposed sufficiently detain and recharge the increase in runoff generated by development to similar or 

lesser rates and volumes as under predevelopment conditions.  All storm water controls have been sized 

to properly manage storm events up to and including the 100-year, 24 hour design storm.  Runoff rates 

and volumes from the site will be reduced or maintained following development and runoff quality will 

be improved or maintained through implementation of the proposed stormwater BMP’s.  The proposed 

drainage system has been designed in compliance with the Massachusetts Stormwater Management 

Policy and Standards. 

  



Appendix A 
 

Portion of USGS Quadrangle Map, Maynard, Massachusetts, 1987 
(Scale:  1:25,000) 
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Appendix B 
 

Soil map overlay from Natural Resources Conservation Service (NRCS) 
web soil survey map, and soil description  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  













 
 
 
 
 
 
 
 
 
 
 
 

Appendix E 
 

Stormwater Operation & Maintenance Plan 
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1. Project Description 
 
Hayward Farm subdivision is a proposed 4-lot Residential Compound subdivision 
located at 121 Hayward Road in Acton.  The site is located on the northerly side of 
Hayward Road opposite the intersection of Joseph Reed Lane and Hayward Road, 
approximately 1,000 feet east of the intersection of Hayward Road and Arlington 
Street.  The site is currently utilized for a single family dwelling and, with the 
exception of the existing dwelling and driveway is predominantly undeveloped 
woodland.  Existing drainage is northerly from Hayward Road overland toward 
Kennedy Drive with an intermittent stream bed which conveys intermittent surface 
drainage north to the Kennedy Drive drainage system. 
  
Soils on site are identified by the U.S. Natural Resource Conservation Service 
(NRCS) as Paxton and Paxton Urban Land Complex, which are typically well 
drained upland soils.  On site deep observation tests and percolation tests were 
performed in June of 2014 to field verify on site soil conditions for sewage disposal 
system and drainage system design.   
 
Under current conditions surface drainage flows over land northerly to the 
Kennedy Drive drainage system via an intermittent stream that bisects the locus 
tract that is ultimately tributary to Grassy Pond Brook via the Kenned Drive 
drainage system.  Existing street drainage sheet flows off the road crown to the 
shoulders of Hayward Road.  The grade of Hayward Road is minor and the only 
infrastructure along the site frontage is a culvert under Hayward Road that conveys 
drainage from the southerly side of Hayward Road to the on-site intermittent 
stream to the south.   
 
The development proposal for the site involves clearing and grubbing of 
approximately 2 acres of land, more or less, constructing a 350-ft subdivision 
roadway and associated infrastructure, and constructing six (6) new single family 
dwellings (4 subdivision lots and 2 Approval Not Require (ANR) lots).  The change 
in surface cover from existing predominantly wooded surface cover to proposed 
less pervious surface covers of pavement, rooftops and lawns will increase the rate 
and volume of runoff from the site if unmitigated.   
 



Increase in off-site runoff rate and volume is proposed to be mitigated by (1) 
limiting site disturbance to the extent necessary for site development, (2) utilizing a 
Stormceptor (proprietary oil/grit separator) for treatment of drainage from paved 
surfaces prior to attenuation and infiltration, (3) utilizing an on-site retention basin 
for attenuation, infiltration and controlled release of major storm events to the 
down-gradient intermittent stream. 
 
 
2. Planned Erosion and Sedimentation Control Measures During Construction  
 
Haybales/Siltation Fence 
 
Staked hay bales with are proposed to be installed, as shown on the site plan, around the perimeter 
and up gradient of the bordering vegetated wetlands.  The siltation barrier will be installed prior to 
the commencement of any work on-site and in accordance with the design plans.  An additional 
supply of hay bales shall be on-site to replace and/or repair hay bale fencing that is disturbed.  The 
lines of hay bales shall be inspected and maintained on a weekly basis during construction. 
 
Storm Drain Inlet Protection 
 
Temporary storm inlet protection filter or hay bales will be placed around all catch basin units and 
drainage system inlets during construction.  The purpose of the filter is to prevent the inflow of 
sediments into the closed drainage system.  The filter or hay bales shall remain in place until a 
permanent vegetative cover is established and the transport of sediment is no longer a potential 
hazard.  The filter shall be inspected and maintained on a weekly basis and after every storm event 
during construction.  Storm drain inlet protection shall be removed upon completion of site 
improvements and stabilization of site. 
 
Surface Stabilization 
 
The surface of all disturbed areas shall be stabilized during and after construction.  Temporary 
measures shall be taken during construction to prevent erosion and siltation.  All disturbed slopes 
will be stabilized with a permanent vegetative cover.  Some or all of the following measures will be 
utilized on this project as conditions may warrant. 
 

a. Temporary Seeding 
b. Temporary Mulching 
c. Permanent Seeding 
d. Placement of Sod 
e. Hydroseeding 



f. Placement of Hay 
g. Placement of  Jute Netting 

 
 
Inspection and Maintenance of Stormceptor 450i Catch Basin 
 
The performance of the Stormceptor 450i catch basin will be limited during construction by filter 
fabric and hay bale inlet protection proposed to keep sediments out of the system.  The 
Stormceptor shall be inspected after every rainfall event during construction and cleaned of 
sediments and debris as necessary (typically when sediment depth in the sump reaches 8” or 
greater). 
 
3. Long-Term Inspection and Maintenance Measures After Construction 
 
Stormwater Management System Owners & Party Responsible for Maintenance: 

Acton Management, Inc. 
P.O. Box 2350 
Acton, MA 01720 

Erosion Control 
 
Eroded sediments can adversely affect the performance of the stormwater management system.  
Eroding or barren areas should be re-vegetated immediately. 
 
 
Debris and Litter Removal 
 
Trash may collect in the BMP’s, potentially causing clogging of the facilities.  All debris and litter 
shall be removed from the site as soon as possible upon discovery, and after each storm event. 
 
 
Inspection and Maintenance of Catch Basin 
 
The catch basin shall be inspected four (4) times per year in the first year following construction, 
and if necessary, maintenance shall be performed so that it functions as designed.  The catch basin 
shall be cleaned annually thereafter, and when sediment depth reaches 24 inches or greater.  Outlet 
pipe should be checked for clogging.  At a minimum, inspection of the catch basin shall be 
performed during the last week of April and the first week of October each calendar year. 



 
The Stormceptor 450i catch basin shall be inspected four (4) times per year in the first year 
following construction, and if necessary, maintenance shall be performed so that it functions as 
designed in accordance with the attached inspection and maintenance procedures.  Inlet and outlet 
pipes should be checked for clogging.  The Stormceptor shall be inspected once per year 
thereafter, and cleaned with a vacuum truck when sediment depth reaches 8 inches or greater.   

 
Retention Basin 
 
Retention basin should be inspected at least semi-annually, and maintenance and repairs made as 
necessary.  Additional inspections should be scheduled regularly during the first few months to 
make sure the covering vegetation is adequately established.  Repairs and reseeding should be done 
as required.  Basins slopes should be mowed at least once per year.  Grass clippings should be 
removed.  The grass must not be cut too often or shorter than four inches, in order to maintain 
the effectiveness of the basin.  Sediment and debris should be removed from the basin manually 
(by hand), at least once per year, before vegetation is adversely impacted.   
 
 
4. Illicit Discharge Compliance Statement 
 
(1) Prohibition of Illicit Discharges.  
 
(a) Prohibition. No person shall throw, drain, discharge, cause to be discharged, or allow others 
under their control to discharge into the storm sewer system or watercourse any materials other 
than stormwater, including but not limited to pollutants or waters containing pollutants.  
 
(b) Exemptions. The following non-stormwater discharges are excluded from (a) above:  
 
(1) waterline flushing or other potable water sources;  
 
(2) landscape irrigation or lawn watering;  
 
(3) diverted, natural riparian habitat and/or wetland flows;  
 
(4) rising ground water, ground water infiltration to storm drains, and/or uncontaminated pumped 

groundwater;  
 
(5)foundation or footing drains (not including active ground water dewatering systems) and crawl 

space pumps;  
 



(6) air conditioning condensation;  
 
(7) springs;  
 
(8) other water sources determined by the Massachusetts Department of Environmental 
Protection,  in writing, as not containing pollutants that cause or contribute to waterway 
degradation, including but not limited to a violation of applicable water quality standards and/or 
degradation of the biotic integrity of surface water bodies and their floodplains.  
 
 















 
 
 
 
 
 

Appendix F 
 

Stormceptor 450i Specifications 
 

 
  





 
 
 
 
 
 

Appendix G 
 

Stormceptor Total Suspended Solids (TSS) Removal Efficiency Calculations 
  



Stormceptor Design Summary - 1/2

Stormceptor Design Summary
PCSWMM for Stormceptor

Project Information
Date 10/27/2014
Project Name HAYWARD FARM
Project Number 1821
Location ACTON,MA

Designer Information
Company FORESITE ENGINEERING
Contact SCOTT HAYES

Rainfall
Name BLUE HILL

State MA

ID 736

Years of Records 1948 to 2005

Latitude 42°12'44"N

Longitude 71°6'53"W

Notes

N/A

Water Quality Objective
TSS Removal (%) 80

Drainage Area
Total Area (ac) 1.03

Imperviousness (%) 33

The Stormceptor System model STC 450i achieves the
water quality objective removing 86% TSS for a Fine
(organics, silts and sand) particle size distribution.

Upstream Storage
Storage Discharge
(ac-ft) (cfs)

0 0

Stormceptor Sizing Summary

Stormceptor Model TSS Removal

%
STC 450i 86
STC 900 91
STC 1200 92
STC 1800 92
STC 2400 94
STC 3600 94
STC 4800 95
STC 6000 96
STC 7200 96
STC 11000 98
STC 13000 98
STC 16000 98



Stormceptor Design Summary - 2/2

Particle Size Distribution
Removing silt particles from runoff ensures that the majority of the pollutants, such as hydrocarbons and heavy
metals that adhere to fine particles, are not discharged into our natural water courses.  The table below lists the
particle size distribution used to define the annual TSS removal.

Fine (organics, silts and sand)

Particle Size Distribution Specific
Gravity

Settling
Velocity Particle Size Distribution Specific

Gravity
Settling
Velocity

µm % ft/s µm % ft/s
20 20 1.3 0.0013
60 20 1.8 0.0051
150 20 2.2 0.0354
400 20 2.65 0.2123
2000 20 2.65 0.9417

Stormceptor Design Notes
 Stormceptor performance estimates are based on simulations using PCSWMM for Stormceptor.
 Design estimates listed are only representative of specific project requirements based on total suspended

solids (TSS) removal.
 Only the STC 450i is adaptable to function with a catch basin inlet and/or inline pipes.
 Only the Stormceptor models STC 450i to STC 7200 may accommodate multiple inlet pipes.
 Inlet and outlet invert elevation differences are as follows:

Inlet and Outlet Pipe Invert Elevations Differences

Inlet Pipe Configuration STC 450i STC 900 to STC
7200

STC 11000 to
STC 16000

Single inlet pipe  3 in.  1 in.  3 in.

Multiple inlet pipes  3 in.  3 in. Only one inlet
pipe.

 Design estimates are based on stable site conditions only, after construction is completed.
 Design estimates assume that the storm drain is not submerged during zero flows.  For submerged

applications, please contact your local Stormceptor representative.
 Design estimates may be modified for specific spills controls.  Please contact your local Stormceptor

representative for further assistance.
 For pricing inquiries or assistance, please contact Rinker Materials  1 (800) 909-7763

www.rinkerstormceptor.com
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DEP Stormwater Checklist 
 

  



















 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix I 
 

HydroCAD Output 



1S

OFF SITE NORTH

Routing Diagram for 1821 PRE
Prepared by FORESITE Engineering

HydroCAD® 10.00-13  s/n 01697  © 2014 HydroCAD Software Solutions LLC

Subcat Reach Pond Link



1821 PRE
Prepared by FORESITE Engineering

Page 2HydroCAD® 10.00-13  s/n 01697  © 2014 HydroCAD Software Solutions LLC

Area Listing (all nodes)

Area
(sq-ft)

CN Description
(subcatchment-numbers)

8,958 98 Paved parking, HSG C  (1S)
99,794 70 Woods, Good, HSG C  (1S)

108,752 72 TOTAL AREA



1821 PRE
Prepared by FORESITE Engineering

Page 3HydroCAD® 10.00-13  s/n 01697  © 2014 HydroCAD Software Solutions LLC

Soil Listing (all nodes)

Area
(sq-ft)

Soil
Group

Subcatchment
Numbers

0 HSG A
0 HSG B

108,752 HSG C 1S
0 HSG D
0 Other

108,752 TOTAL 

AREA



1821 PRE
Prepared by FORESITE Engineering

Page 4HydroCAD® 10.00-13  s/n 01697  © 2014 HydroCAD Software Solutions LLC

Ground Covers (all nodes)

HSG-A
(sq-ft)

HSG-B
(sq-ft)

HSG-C
(sq-ft)

HSG-D
(sq-ft)

Other
(sq-ft)

Total
(sq-ft)

Ground
Cover

Subcatchment
Numbers

0 0 8,958 0 0 8,958 Paved parking 1S
0 0 99,794 0 0 99,794 Woods, Good 1S
0 0 108,752 0 0 108,752 TOTAL 

AREA



Type III 24-hr  2-YR Rainfall=3.20"1821 PRE
Prepared by FORESITE Engineering

Page 5HydroCAD® 10.00-13  s/n 01697  © 2014 HydroCAD Software Solutions LLC

Summary for Subcatchment 1S: OFF SITE NORTH

Runoff = 1.98 cfs @ 12.20 hrs,  Volume= 8,394 cf,  Depth> 0.93"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  2-YR Rainfall=3.20"

Area (sf) CN Description
99,794 70 Woods, Good, HSG C
8,958 98 Paved parking, HSG C

108,752 72 Weighted Average
99,794 91.76% Pervious Area
8,958 8.24% Impervious Area

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

7.1 25 0.0800 0.06 Sheet Flow, TR-55 SHEET FLOW
Woods: Dense underbrush   n= 0.800   P2= 3.20"

6.1 485 0.0700 1.32 Shallow Concentrated Flow, SH. CONC. UPLAND FLOW
Woodland   Kv= 5.0 fps

13.2 510 Total



Type III 24-hr  10-YR Rainfall=4.50"1821 PRE
Prepared by FORESITE Engineering

Page 6HydroCAD® 10.00-13  s/n 01697  © 2014 HydroCAD Software Solutions LLC

Summary for Subcatchment 1S: OFF SITE NORTH

Runoff = 4.14 cfs @ 12.19 hrs,  Volume= 16,445 cf,  Depth> 1.81"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR Rainfall=4.50"

Area (sf) CN Description
99,794 70 Woods, Good, HSG C
8,958 98 Paved parking, HSG C

108,752 72 Weighted Average
99,794 91.76% Pervious Area
8,958 8.24% Impervious Area

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

7.1 25 0.0800 0.06 Sheet Flow, TR-55 SHEET FLOW
Woods: Dense underbrush   n= 0.800   P2= 3.20"

6.1 485 0.0700 1.32 Shallow Concentrated Flow, SH. CONC. UPLAND FLOW
Woodland   Kv= 5.0 fps

13.2 510 Total



Type III 24-hr  100-YR Rainfall=6.60"1821 PRE
Prepared by FORESITE Engineering

Page 7HydroCAD® 10.00-13  s/n 01697  © 2014 HydroCAD Software Solutions LLC

Summary for Subcatchment 1S: OFF SITE NORTH

Runoff = 8.11 cfs @ 12.19 hrs,  Volume= 31,548 cf,  Depth> 3.48"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-YR Rainfall=6.60"

Area (sf) CN Description
99,794 70 Woods, Good, HSG C
8,958 98 Paved parking, HSG C

108,752 72 Weighted Average
99,794 91.76% Pervious Area
8,958 8.24% Impervious Area

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

7.1 25 0.0800 0.06 Sheet Flow, TR-55 SHEET FLOW
Woods: Dense underbrush   n= 0.800   P2= 3.20"

6.1 485 0.0700 1.32 Shallow Concentrated Flow, SH. CONC. UPLAND FLOW
Woodland   Kv= 5.0 fps

13.2 510 Total



1S

OFF SITE NORTH

2S

TO RETENTION BASIN

50R

NORTH DESIGN
 POINT

10P

RETENTION BASIN

Routing Diagram for 1821 POST
Prepared by FORESITE Engineering

HydroCAD® 10.00-13  s/n 01697  © 2014 HydroCAD Software Solutions LLC

Subcat Reach Pond Link



1821 POST
Prepared by FORESITE Engineering

Page 9HydroCAD® 10.00-13  s/n 01697  © 2014 HydroCAD Software Solutions LLC

Area Listing (all nodes)

Area
(sq-ft)

CN Description
(subcatchment-numbers)

52,527 74 >75% Grass cover, Good, HSG C  (1S, 2S)
24,000 98 Paved parking, HSG C  (1S, 2S)
32,225 70 Woods, Good, HSG C  (1S, 2S)

108,752 78 TOTAL AREA
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Soil Listing (all nodes)

Area
(sq-ft)

Soil
Group

Subcatchment
Numbers

0 HSG A
0 HSG B

108,752 HSG C 1S, 2S
0 HSG D
0 Other

108,752 TOTAL 

AREA
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Ground Covers (all nodes)

HSG-A
(sq-ft)

HSG-B
(sq-ft)

HSG-C
(sq-ft)

HSG-D
(sq-ft)

Other
(sq-ft)

Total
(sq-ft)

Ground
Cover

Subcatchment
Numbers

0 0 52,527 0 0 52,527 >75% Grass cover, Good 1S, 2S
0 0 24,000 0 0 24,000 Paved parking 1S, 2S
0 0 32,225 0 0 32,225 Woods, Good 1S, 2S
0 0 108,752 0 0 108,752 TOTAL AREA
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Summary for Subcatchment 1S: OFF SITE NORTH

Runoff = 1.91 cfs @ 12.09 hrs,  Volume= 6,114 cf,  Depth> 1.15"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  2-YR Rainfall=3.20"

Area (sf) CN Description
28,395 70 Woods, Good, HSG C
26,114 74 >75% Grass cover, Good, HSG C

* 9,271 98 Paved parking, HSG C
63,780 76 Weighted Average
54,509 85.46% Pervious Area
9,271 14.54% Impervious Area

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

0.3 25 0.0400 1.38 Sheet Flow, TR-55 SHEET FLOW
Smooth surfaces   n= 0.011   P2= 3.20"

2.5 200 0.0700 1.32 Shallow Concentrated Flow, SH. CONC. UPLAND FLOW
Woodland   Kv= 5.0 fps

2.8 225 Total,  Increased to minimum Tc = 6.0 min

Summary for Subcatchment 2S: TO RETENTION BASIN

Runoff = 1.86 cfs @ 12.09 hrs,  Volume= 5,757 cf,  Depth> 1.54"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  2-YR Rainfall=3.20"

Area (sf) CN Description
26,413 74 >75% Grass cover, Good, HSG C
14,729 98 Paved parking, HSG C
3,830 70 Woods, Good, HSG C

44,972 82 Weighted Average
30,243 67.25% Pervious Area
14,729 32.75% Impervious Area

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

0.3 25 0.0400 1.38 Sheet Flow, TR-55 SHEET FLOW
Smooth surfaces   n= 0.011   P2= 3.20"

3.8 375 0.0550 1.64 Shallow Concentrated Flow, SH. CONC. UPLAND FLOW
Short Grass Pasture   Kv= 7.0 fps

4.1 400 Total,  Increased to minimum Tc = 6.0 min
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Summary for Reach 50R: NORTH DESIGN POINT

Inflow Area = 108,752 sf, 22.07% Impervious,  Inflow Depth > 0.72"    for  2-YR event
Inflow = 1.91 cfs @ 12.09 hrs,  Volume= 6,481 cf
Outflow = 1.91 cfs @ 12.09 hrs,  Volume= 6,481 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs

Summary for Pond 10P: RETENTION BASIN

Inflow Area = 44,972 sf, 32.75% Impervious,  Inflow Depth > 1.54"    for  2-YR event
Inflow = 1.86 cfs @ 12.09 hrs,  Volume= 5,757 cf
Outflow = 0.09 cfs @ 15.30 hrs,  Volume= 2,869 cf,  Atten= 95%,  Lag= 192.6 min
Discarded = 0.06 cfs @ 15.30 hrs,  Volume= 2,502 cf
Primary = 0.03 cfs @ 15.30 hrs,  Volume= 367 cf

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Peak Elev= 236.02' @ 15.30 hrs   Surf.Area= 2,335 sf   Storage= 3,501 cf

Plug-Flow detention time= 316.2 min calculated for 2,868 cf (50% of inflow)
Center-of-Mass det. time= 197.7 min ( 1,033.1 - 835.5 )

Volume Invert Avail.Storage Storage Description
#1 234.00' 9,375 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

234.00 1,252 0 0
235.00 1,668 1,460 1,460
236.00 2,324 1,996 3,456
237.00 2,910 2,617 6,073
238.00 3,693 3,302 9,375

Device Routing     Invert Outlet Devices
#1 Discarded 234.00' 1.020 in/hr Exfiltration over Surface area   
#2 Primary 237.00' 10.0' long  (Profile 1) Broad-Crested Rectangular Weir   

Head (feet)  0.49  0.98  1.48   
Coef. (English)  2.92  3.37  3.59   

#3 Primary 235.90' 6.0"  Round Culvert   L= 25.0'   Ke= 0.900   
Inlet / Outlet Invert= 235.90' / 235.65'   S= 0.0100 '/'   Cc= 0.900   
n= 0.010,  Flow Area= 0.20 sf   

Discarded OutFlow  Max=0.06 cfs @ 15.30 hrs  HW=236.02'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.06 cfs)

Primary OutFlow  Max=0.03 cfs @ 15.30 hrs  HW=236.02'   (Free Discharge)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
3=Culvert  (Inlet Controls 0.03 cfs @ 0.93 fps)
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Summary for Subcatchment 1S: OFF SITE NORTH

Runoff = 3.64 cfs @ 12.09 hrs,  Volume= 11,306 cf,  Depth> 2.13"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR Rainfall=4.50"

Area (sf) CN Description
28,395 70 Woods, Good, HSG C
26,114 74 >75% Grass cover, Good, HSG C

* 9,271 98 Paved parking, HSG C
63,780 76 Weighted Average
54,509 85.46% Pervious Area
9,271 14.54% Impervious Area

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

0.3 25 0.0400 1.38 Sheet Flow, TR-55 SHEET FLOW
Smooth surfaces   n= 0.011   P2= 3.20"

2.5 200 0.0700 1.32 Shallow Concentrated Flow, SH. CONC. UPLAND FLOW
Woodland   Kv= 5.0 fps

2.8 225 Total,  Increased to minimum Tc = 6.0 min

Summary for Subcatchment 2S: TO RETENTION BASIN

Runoff = 3.19 cfs @ 12.09 hrs,  Volume= 9,868 cf,  Depth> 2.63"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-YR Rainfall=4.50"

Area (sf) CN Description
26,413 74 >75% Grass cover, Good, HSG C
14,729 98 Paved parking, HSG C
3,830 70 Woods, Good, HSG C

44,972 82 Weighted Average
30,243 67.25% Pervious Area
14,729 32.75% Impervious Area

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

0.3 25 0.0400 1.38 Sheet Flow, TR-55 SHEET FLOW
Smooth surfaces   n= 0.011   P2= 3.20"

3.8 375 0.0550 1.64 Shallow Concentrated Flow, SH. CONC. UPLAND FLOW
Short Grass Pasture   Kv= 7.0 fps

4.1 400 Total,  Increased to minimum Tc = 6.0 min
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Summary for Reach 50R: NORTH DESIGN POINT

Inflow Area = 108,752 sf, 22.07% Impervious,  Inflow Depth > 1.68"    for  10-YR event
Inflow = 3.64 cfs @ 12.09 hrs,  Volume= 15,208 cf
Outflow = 3.64 cfs @ 12.09 hrs,  Volume= 15,208 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs

Summary for Pond 10P: RETENTION BASIN

Inflow Area = 44,972 sf, 32.75% Impervious,  Inflow Depth > 2.63"    for  10-YR event
Inflow = 3.19 cfs @ 12.09 hrs,  Volume= 9,868 cf
Outflow = 0.49 cfs @ 12.59 hrs,  Volume= 6,676 cf,  Atten= 84%,  Lag= 30.3 min
Discarded = 0.06 cfs @ 12.59 hrs,  Volume= 2,774 cf
Primary = 0.43 cfs @ 12.59 hrs,  Volume= 3,902 cf

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Peak Elev= 236.49' @ 12.59 hrs   Surf.Area= 2,610 sf   Storage= 4,658 cf

Plug-Flow detention time= 199.7 min calculated for 6,673 cf (68% of inflow)
Center-of-Mass det. time= 101.7 min ( 921.7 - 820.0 )

Volume Invert Avail.Storage Storage Description
#1 234.00' 9,375 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

234.00 1,252 0 0
235.00 1,668 1,460 1,460
236.00 2,324 1,996 3,456
237.00 2,910 2,617 6,073
238.00 3,693 3,302 9,375

Device Routing     Invert Outlet Devices
#1 Discarded 234.00' 1.020 in/hr Exfiltration over Surface area   
#2 Primary 237.00' 10.0' long  (Profile 1) Broad-Crested Rectangular Weir   

Head (feet)  0.49  0.98  1.48   
Coef. (English)  2.92  3.37  3.59   

#3 Primary 235.90' 6.0"  Round Culvert   L= 25.0'   Ke= 0.900   
Inlet / Outlet Invert= 235.90' / 235.65'   S= 0.0100 '/'   Cc= 0.900   
n= 0.010,  Flow Area= 0.20 sf   

Discarded OutFlow  Max=0.06 cfs @ 12.59 hrs  HW=236.49'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.06 cfs)

Primary OutFlow  Max=0.43 cfs @ 12.59 hrs  HW=236.49'   (Free Discharge)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
3=Culvert  (Inlet Controls 0.43 cfs @ 2.21 fps)
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Summary for Subcatchment 1S: OFF SITE NORTH

Runoff = 6.70 cfs @ 12.09 hrs,  Volume= 20,722 cf,  Depth> 3.90"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-YR Rainfall=6.60"

Area (sf) CN Description
28,395 70 Woods, Good, HSG C
26,114 74 >75% Grass cover, Good, HSG C

* 9,271 98 Paved parking, HSG C
63,780 76 Weighted Average
54,509 85.46% Pervious Area
9,271 14.54% Impervious Area

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

0.3 25 0.0400 1.38 Sheet Flow, TR-55 SHEET FLOW
Smooth surfaces   n= 0.011   P2= 3.20"

2.5 200 0.0700 1.32 Shallow Concentrated Flow, SH. CONC. UPLAND FLOW
Woodland   Kv= 5.0 fps

2.8 225 Total,  Increased to minimum Tc = 6.0 min

Summary for Subcatchment 2S: TO RETENTION BASIN

Runoff = 5.43 cfs @ 12.09 hrs,  Volume= 17,006 cf,  Depth> 4.54"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Type III 24-hr  100-YR Rainfall=6.60"

Area (sf) CN Description
26,413 74 >75% Grass cover, Good, HSG C
14,729 98 Paved parking, HSG C
3,830 70 Woods, Good, HSG C

44,972 82 Weighted Average
30,243 67.25% Pervious Area
14,729 32.75% Impervious Area

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

0.3 25 0.0400 1.38 Sheet Flow, TR-55 SHEET FLOW
Smooth surfaces   n= 0.011   P2= 3.20"

3.8 375 0.0550 1.64 Shallow Concentrated Flow, SH. CONC. UPLAND FLOW
Short Grass Pasture   Kv= 7.0 fps

4.1 400 Total,  Increased to minimum Tc = 6.0 min



Type III 24-hr  100-YR Rainfall=6.60"1821 POST
Prepared by FORESITE Engineering

Page 17HydroCAD® 10.00-13  s/n 01697  © 2014 HydroCAD Software Solutions LLC

Summary for Reach 50R: NORTH DESIGN POINT

Inflow Area = 108,752 sf, 22.07% Impervious,  Inflow Depth > 3.45"    for  100-YR event
Inflow = 7.26 cfs @ 12.09 hrs,  Volume= 31,245 cf
Outflow = 7.26 cfs @ 12.09 hrs,  Volume= 31,245 cf,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs

Summary for Pond 10P: RETENTION BASIN

Inflow Area = 44,972 sf, 32.75% Impervious,  Inflow Depth > 4.54"    for  100-YR event
Inflow = 5.43 cfs @ 12.09 hrs,  Volume= 17,006 cf
Outflow = 2.71 cfs @ 12.24 hrs,  Volume= 13,626 cf,  Atten= 50%,  Lag= 9.0 min
Discarded = 0.07 cfs @ 12.24 hrs,  Volume= 3,103 cf
Primary = 2.64 cfs @ 12.24 hrs,  Volume= 10,522 cf

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.01 hrs
Peak Elev= 237.16' @ 12.24 hrs   Surf.Area= 3,036 sf   Storage= 6,552 cf

Plug-Flow detention time= 145.6 min calculated for 13,626 cf (80% of inflow)
Center-of-Mass det. time= 70.3 min ( 874.9 - 804.6 )

Volume Invert Avail.Storage Storage Description
#1 234.00' 9,375 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

234.00 1,252 0 0
235.00 1,668 1,460 1,460
236.00 2,324 1,996 3,456
237.00 2,910 2,617 6,073
238.00 3,693 3,302 9,375

Device Routing     Invert Outlet Devices
#1 Discarded 234.00' 1.020 in/hr Exfiltration over Surface area   
#2 Primary 237.00' 10.0' long  (Profile 1) Broad-Crested Rectangular Weir   

Head (feet)  0.49  0.98  1.48   
Coef. (English)  2.92  3.37  3.59   

#3 Primary 235.90' 6.0"  Round Culvert   L= 25.0'   Ke= 0.900   
Inlet / Outlet Invert= 235.90' / 235.65'   S= 0.0100 '/'   Cc= 0.900   
n= 0.010,  Flow Area= 0.20 sf   

Discarded OutFlow  Max=0.07 cfs @ 12.24 hrs  HW=237.16'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.07 cfs)

Primary OutFlow  Max=2.63 cfs @ 12.24 hrs  HW=237.16'   (Free Discharge)
2=Broad-Crested Rectangular Weir  (Weir Controls 1.88 cfs @ 1.17 fps)
3=Culvert  (Inlet Controls 0.75 cfs @ 3.82 fps)


