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STORMWATER MANAGEMENT REPORT 
AND  

HYDROLOGIC ANALYSIS 
 
Proposed Site Plan – 50 Duchaine Boulevard  
(Assessors Map 134, Lots 456, 457, 458, and 459) 
New Bedford, Massachusetts    
 
Project Summary 
The project area associated with this proposed development is located at the 
southern terminus of Duchaine Boulevard in the New Bedford Business Park in 
northern New Bedford.  The site is comprised of several tax parcels, including 
Lots 456, 457, 458, and 459  on Assessor’s Map 134, and consists of 
approximately fifty-eight (58) acres. The proposed project area comprises only a 
small portion of the total parcel area.   Much of the parcel area, including the 
entire proposed project area, is located in the city’s Industrial C zoning district.  
The site currently contains a large un-occupied warehouse style building with 
associated parking, loading, and landscaped areas.  Access to the site is gained 
from a looped road off of Duchaine Boulevard, over which access easements 
have been provided.   
  
The applicant is seeking permission to provide parking, loading, and drainage 
improvements to the project site.  The applicant is proposing to install twenty-four 
(24) loading docks on the north side of the existing building, and to provide an 
additional forty-one (41) trailer parking spaces throughout the site.  Proposed 
improvements also include seventy-one (71) new employee parking spaces.  In 
order to attenuate the increased stormwater runoff generated by the proposed 
impervious site coverage and to provide the appropriate level of water quality 
treatment, additional stormwater management practices have been proposed.  
Proposed structural BMP’s include sediment forebays and infiltration basins. 
 
Methodology 
Drainage computations were performed using the Natural Resources 
Conservation Services (NRCS) TR-20 method and HydroCAD® Drainage 
Calculation Software to determine the change in the existing and post-
development runoff rates from each drainage area for the 2-, 10-, and 100-year 
24 hour storm events. The limits of the work proposed to complete the project fall 
within an area subject to protection by the Wetlands Protection Act, therefor, 
compliance with DEP Stormwater Management Standards is required.  Sketches 
of the existing and proposed watershed areas, HydroCAD® Report, and copies of 
the calculation sheets are included as appendices to this report.   
 



Existing Conditions 
The soils underlying the site are identified in the Natural Resources Conservation 
Service (NRCS) Soil Survey of Bristol County (see Exhibit D).  The site soils are 
classified as 256B (Deerfield loamy sand, Hydrologic Soils Group [HSG] “A”), 
651 (Udorthents, smoothed, HSG “A”), 39A (Scarboro mucky fine sandy loam, 
HSG “A/D”), and 51A (Swansea muck, HSG “B/D”) 
 
Soil testing was performed by Thompson Farland, Inc. under the direction of 
John Marchand, P.E. on November 25, 2015 to confirm the soil survey and 
determine the soil suitability for on-site stormwater management purposes. 
 
The deep test-holes were performed to a depth of approximately 3-1/2 feet to 7-
1/2 feet to determine the seasonal high groundwater elevation.   Mottling was 
encountered at depths varying from 20” to 56”, and standing water was 
encountered at all test holes.  The locations of the testholes are shown on the 
site plan. 
 
Stormwater Management Overview 
 
Existing Conditions: 
The project site has been divided into eight existing subcatchment drainage 
areas, which discharge to one design point.  The design point chosen for this site 
is the limit of the bordering vegetated wetlands surrounding the site to the east, 
south, and west.  A number of depressions located inside the site driveway, 
which discharge runoff through culverts either directly toward the BVW or toward 
an existing stormwater “wet basin” at the south end of the site via a piped 
drainage system, have been incorporated into the existing drainage model.  
Although this basin is a wetland resource area, it does provide peak rate 
attenuation for runoff which is directed to it.  Existing outlet controls within the wet 
basin have been incorporated into the model, and the outflow from the pond is 
combined with the runoff toward the BVW to provide a total flow to the design 
point. 
 
Proposed Conditions: 
Under proposed conditions, eleven subcatchment areas have been included in 
the drainage model.  New paved areas behind (south of) the existing building 
sheds runoff overland toward two proposed infiltration basins, located between 
the existing driveway and the proposed paved area.  Pretreatment is achieved 
through two sediment forebays at each basin.  The new paved areas in front 
(north) of the existing building, where the proposed loading docks are located, 
shed runoff toward two proposed infiltration basins, located between the existing 
roadway and the proposed paved areas.  Each of these basins is pretreated 
through two sediment forebays.  A series of trench drains located in front of the 
proposed loading docks collect stormwater runoff and directs it to deep sump 
manhole structures, which discharge to one of two proposed 11,000 gallon pump 
chambers, which will discharge runoff toward the two infiltration basins between 



the road and the paved areas.  Each of these infiltration basins will then 
discharge toward another proposed infiltration basin, located between the 
existing driveway and the bordering vegetated wetland surrounding the site.  
Each of these basins is also designed to collect runoff from direct runoff from 
portions of the proposed paved surface. 
 
The proposed infiltration basins have been designed in accordance with the DEP 
Stormwater Handbook.  In accordance with the Stormwater Handbook, the rate 
mitigation facilities have been engineered to reduce post-development runoff 
rates from pre-development conditions. 
 
Stormwater Management Standards 
Standard 1: 

 Under proposed conditions, there will be no new untreated discharges or 
erosion in wetland areas.  Drainage outfalls from the two infiltration basins 
which discharge toward the existing BVW are provided with rip-rap 
spillways to help control velocity and erosion at the outlet.  Stormwater 
discharges have been held below erodible velocities.  This standard has 
been met. 
 

Standard 2: 
 The design of the stormwater system was designed for the post-

development conditions to handle all storms’ peak discharges and runoff 
volume to include the 2, 10, and 100-year storm events.  The site drainage 
system was designed in consideration of the structural standards and 
techniques of the Best Management Practices (BMP) and Low Impact 
Development (LID) outlined in the “Stormwater Management Handbook”. 
 
The results of site drainage calculations are presented in the following 
Table.  The results are based upon evaluation of Pre-development 
conditions and the design of proposed surface drainage systems for the 
Post-development condition.  These results show the Post-Development 
offsite runoff rates are reduced to less than the Pre-development 
conditions for the two-year, ten-year, and one-hundred-year storm events, 
thus meeting the BMP guidelines for this site development.   
 

Table 1 - Comparison of 
Pre- versus Post-Development Offsite Runoff Rate, cfs 

Frequency Storm 2-Year 10-Year 100-Year 
Pre-Development 0.90 3.84 12.62 
Post-Development 0.60 2.70 11.22 

*See Exhibit F for supporting hydrologic calculations 
 
 
 



Standard 3: 
 The proposed infiltration basins have been designed to recharge some of 

the anticipated stormwater runoff from all of the new impervious area and 
from some of the existing impervious area.  The required Recharge 
Volume has been calculated using the Static Method and calculations are 
provided in Exhibit G.  We note that the required Recharge Volume was 
calculated for the entire impervious area on-site, including existing paved 
and roof areas which are proposed to remain unaltered during 
construction. As a partial re-development project, this Standard is required 
to be met to the maximum extent practicable for these existing areas.  The 
proposed design, however, provides the required recharge volume within 
the proposed basins.  Drawdown Calculations have also been provided in 
Exhibit H.  This standard has been met. 
 

Standard 4: 
 The proposed stormwater management systems for this project have been 

designed to remove 80% of the average annual post construction load of 
Total Suspended Solids in accordance with this standard, as shown in 
calculations provided in Exhibit J.  Suitable practices for source control 
and pollution prevention have been identified in a long-term pollution 
prevention plan in Exhibit M.  Structural BMPs have been designed to 
capture the required water quality volume (Exhibit I) determined in 
accordance with the Stormwater Handbook.  We again note that a 
significant amount of the total on-site post-development impervious area is 
from existing impervious ground cover.  As a partial redevelopment 
project, runoff from these areas is required to be treated to the maximum 
extent practicable.  Although the water quality volume provided in the 
proposed infiltration BMPs exceeds the required volume based upon the 
new impervious area, it does not fully comply with the required volume 
based on the total site impervious.  Given the existing drainage system 
elevation and the groundwater conditions on-site, providing additional 
water quality volume for the runoff from the existing impervious areas is 
not practicable.  This standard has been met. 

 
Standard 5: 

 As a recycling facility, the proposed use is a Land Use with Higher 
Potential Pollutant Load.  Stormwater discharges are proposed to be 
treated by the specific structural BMPs determined to be suitable for 
treating runoff from such land uses. Sediment Forebays and Infiltration 
Basins are appropriate BMPs for use with Land Uses with Higher Potential 
Pollutant Load. Stormwater treatment has been designed to provide 44% 
TSS removal prior to discharge to the infiltration BMPs, and BMPs have 
been designed to treat 1.0 inch of runoff times the total new impervious 
are at the post-development site.  This standard has been met 
 
 



Standard 6: 
 The site does not discharge within the Zone II or IWPA of a public water 

supply, nor does it discharge near or to any critical areas.  This standard 
does not apply. 

 
Standard 7: 

 This project is a partial re-development project.  Much of the site is 
currently paved or covered with impervious cover.  Those areas where 
new impervious coverage is proposed have been designed to meet all of 
the required Stormwater Standards.  Those areas where existing 
impervious is proposed to remain will be allowed to maintain existing 
drainage patterns, where much of the runoff from the existing driveway 
area is directed through an existing piped drainage system to an existing 
stormwater basin resource area at the rear of the site, which attenuates 
the runoff prior to discharge to the BVW.   Due to the water table present 
on-site, it is not feasible to fully meet all Standards for the existing 
impervious conditions. 
 

Standard 8: 
 We have provided for Construction Period Pollution in accordance with the 

regulations.  A formal Construction Period Pollution Prevention Plan will 
be submitted prior to construction.   
 

Standard 9:  
 A long-term operation and maintenance plan has been prepared to ensure 

that stormwater management systems function as designed.  (Exhibit L) 
 
Standard 10:  

 We are not proposing any illicit discharges as defined in the Stormwater 
Management Regulations. See attached letter in Exhibit N 
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Type III 24-hr 2-yr  Rainfall=3.40"15500PRE
Prepared by Farland Corp.
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Time span=0.00-30.00 hrs, dt=0.05 hrs, 601 points x 2
Runoff by SCS TR-20 method, UH=SCS

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

Runoff Area=271,470 sf   8.63% Impervious   Runoff Depth=0.13"Subcatchment S-1: Tributary toward BVW
   Flow Length=170'   Tc=18.7 min   CN=48   Runoff=0.11 cfs  0.065 af

Runoff Area=88,339 sf   2.15% Impervious   Runoff Depth=0.20"Subcatchment S-1A: Tributary to Culvert at 
   Flow Length=250'   Tc=15.0 min   CN=51   Runoff=0.11 cfs  0.033 af

Runoff Area=4,113 sf   15.95% Impervious   Runoff Depth=1.11"Subcatchment S-1B: Tributary to Small 
   Tc=6.0 min   CN=73   Runoff=0.12 cfs  0.009 af

Runoff Area=39,365 sf   4.83% Impervious   Runoff Depth=0.49"Subcatchment S-1C: Tributary to 
   Flow Length=150'   Slope=0.0100 '/'   Tc=19.1 min   CN=60   Runoff=0.24 cfs  0.037 af

Runoff Area=224,061 sf   82.07% Impervious   Runoff Depth=2.64"Subcatchment S-2: Tributary to Existing 
   Tc=6.0 min   CN=93   Runoff=15.00 cfs  1.131 af

Runoff Area=43,001 sf   0.00% Impervious   Runoff Depth=0.17"Subcatchment S-2A: Tributary to 
   Flow Length=320'   Tc=14.2 min   CN=50   Runoff=0.04 cfs  0.014 af

Runoff Area=116,742 sf   78.33% Impervious   Runoff Depth=2.45"Subcatchment S-2B: Tributary to 
   Flow Length=180'   Tc=6.8 min   CN=91   Runoff=7.23 cfs  0.546 af

Runoff Area=23,604 sf   1.63% Impervious   Runoff Depth=0.38"Subcatchment S-2C: Tributary to 
   Tc=6.0 min   CN=57   Runoff=0.12 cfs  0.017 af

   Inflow=0.90 cfs  0.915 afReach SR: Site Runoff to BVW
   Outflow=0.90 cfs  0.915 af

Peak Elev=75.76'  Storage=1 cf   Inflow=0.11 cfs  0.033 afPond 1A: Storage Behind Culvert
   Discarded=0.00 cfs  0.000 af   Primary=0.11 cfs  0.033 af   Outflow=0.11 cfs  0.033 af

Peak Elev=75.64'  Storage=1 cf   Inflow=0.14 cfs  0.042 afPond 1B: Small Depression at NE Corner of 
   Discarded=0.00 cfs  0.000 af   Primary=0.14 cfs  0.041 af   Outflow=0.14 cfs  0.042 af

Peak Elev=77.69'  Storage=15 cf   Inflow=0.24 cfs  0.037 afPond 1C: Storage Behind Culvert
   Discarded=0.01 cfs  0.001 af   Primary=0.23 cfs  0.035 af   Outflow=0.24 cfs  0.037 af

Peak Elev=74.01'  Storage=1 cf   Inflow=0.04 cfs  0.014 afPond 2A: Depression at SE Corner of Building
   Discarded=0.00 cfs  0.000 af   Primary=0.04 cfs  0.014 af   Outflow=0.04 cfs  0.014 af

Peak Elev=75.88'  Storage=3,497 cf   Inflow=7.23 cfs  0.546 afPond 2B: Depression at SW Corner of 
   Discarded=0.11 cfs  0.019 af   Primary=3.48 cfs  0.527 af   Outflow=3.59 cfs  0.546 af

Peak Elev=75.75'  Storage=34 cf   Inflow=0.12 cfs  0.017 afPond 2C: Depression West of Building
   Discarded=0.02 cfs  0.003 af   Primary=0.08 cfs  0.014 af   Outflow=0.10 cfs  0.017 af

Peak Elev=72.55'  Storage=54,288 cf   Inflow=18.09 cfs  1.686 afPond EDB: Existing Detention Basin
   Outflow=0.72 cfs  0.772 af



Type III 24-hr 2-yr  Rainfall=3.40"15500PRE
Prepared by Farland Corp.
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Total Runoff Area = 18.611 ac   Runoff Volume = 1.853 af   Average Runoff Depth = 1.19"
62.55% Pervious = 11.641 ac     37.45% Impervious = 6.970 ac



Type III 24-hr 2-yr  Rainfall=3.40"15500PRE
Prepared by Farland Corp.
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Summary for Subcatchment S-1: Tributary toward BVW

Runoff = 0.11 cfs @ 13.78 hrs,  Volume= 0.065 af,  Depth= 0.13"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr 2-yr  Rainfall=3.40"

Area (sf) CN Description
150,613 30 Woods, Good, HSG A

43,177 55 Woods, Good, HSG B
50,419 68 <50% Grass cover, Poor, HSG A

2,419 79 <50% Grass cover, Poor, HSG B
* 20,948 98 Existing Pavement
* 899 98 Existing Roof
* 1,574 98 Existing Concrete
* 1,421 77 Gravel & Rubble Stockpiles

271,470 48 Weighted Average
248,049 Pervious Area

23,421 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
14.7 50 0.0120 0.06 Sheet Flow, AB

Woods: Light underbrush   n= 0.400   P2= 3.40"
4.0 120 0.0100 0.50 Shallow Concentrated Flow, bc

Woodland   Kv= 5.0 fps
18.7 170 Total

Summary for Subcatchment S-1A: Tributary to Culvert at North Side of Building

Runoff = 0.11 cfs @ 12.53 hrs,  Volume= 0.033 af,  Depth= 0.20"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr 2-yr  Rainfall=3.40"

Area (sf) CN Description
43,289 30 Woods, Good, HSG A
32,140 68 <50% Grass cover, Poor, HSG A

* 1,901 98 Existing Roof
* 11,009 77 Gravel & Rubble Stockpiles

88,339 51 Weighted Average
86,438 Pervious Area

1,901 Impervious Area

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

8.3 50 0.0500 0.10 Sheet Flow, AB
Woods: Light underbrush   n= 0.400   P2= 3.40"

6.7 200 0.0100 0.50 Shallow Concentrated Flow, BC
Woodland   Kv= 5.0 fps

15.0 250 Total



Type III 24-hr 2-yr  Rainfall=3.40"15500PRE
Prepared by Farland Corp.

Page 5HydroCAD® 8.50  s/n 002159  © 2007 HydroCAD Software Solutions LLC

Summary for Subcatchment S-1B: Tributary to Small Depression at NE Corner of Building

Runoff = 0.12 cfs @ 12.10 hrs,  Volume= 0.009 af,  Depth= 1.11"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr 2-yr  Rainfall=3.40"

Area (sf) CN Description
3,457 68 <50% Grass cover, Poor, HSG A

* 656 98 Existing Concrete
4,113 73 Weighted Average
3,457 Pervious Area

656 Impervious Area

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

6.0 Direct Entry, TR-55 Minimum

Summary for Subcatchment S-1C: Tributary to Depression at NW corner of Building

Runoff = 0.24 cfs @ 12.37 hrs,  Volume= 0.037 af,  Depth= 0.49"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr 2-yr  Rainfall=3.40"

Area (sf) CN Description
17,356 45 Woods, Poor, HSG A
15,021 68 <50% Grass cover, Poor, HSG A

* 1,901 98 Existing Roof
* 5,087 77 Gravel & Rubble Stockpiles

39,365 60 Weighted Average
37,464 Pervious Area

1,901 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
15.8 50 0.0100 0.05 Sheet Flow, AB

Woods: Light underbrush   n= 0.400   P2= 3.40"
3.3 100 0.0100 0.50 Shallow Concentrated Flow, BC

Woodland   Kv= 5.0 fps
19.1 150 Total

Summary for Subcatchment S-2: Tributary to Existing Drain Basin Resource Area

Runoff = 15.00 cfs @ 12.09 hrs,  Volume= 1.131 af,  Depth= 2.64"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr 2-yr  Rainfall=3.40"
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Area (sf) CN Description
33,511 68 <50% Grass cover, Poor, HSG A

6,652 79 <50% Grass cover, Poor, HSG B
* 50,058 98 Exisitng Pavement
* 62,168 98 Existing Roof
* 11,517 98 Existing Concrete
* 60,155 98 Existing Basin @ Elev=71.7

224,061 93 Weighted Average
40,163 Pervious Area

183,898 Impervious Area

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

6.0 Direct Entry, TR-55 Minimum

Summary for Subcatchment S-2A: Tributary to Depression at SE Corner of Building

Runoff = 0.04 cfs @ 12.55 hrs,  Volume= 0.014 af,  Depth= 0.17"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr 2-yr  Rainfall=3.40"

Area (sf) CN Description
20,814 30 Woods, Good, HSG A
22,187 68 <50% Grass cover, Poor, HSG A
43,001 50 Weighted Average
43,001 Pervious Area

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

8.0 50 0.0200 0.10 Sheet Flow, AB
Grass: Dense   n= 0.240   P2= 3.40"

1.3 80 0.0200 0.99 Shallow Concentrated Flow, BC
Short Grass Pasture   Kv= 7.0 fps

4.9 190 0.0170 0.65 Shallow Concentrated Flow, CD
Woodland   Kv= 5.0 fps

14.2 320 Total

Summary for Subcatchment S-2B: Tributary to Depression at SW Corner of Building

Runoff = 7.23 cfs @ 12.10 hrs,  Volume= 0.546 af,  Depth= 2.45"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr 2-yr  Rainfall=3.40"
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Area (sf) CN Description
25,300 68 <50% Grass cover, Poor, HSG A

* 1,222 98 Existing Concrete
* 90,220 98 Existing Roof

116,742 91 Weighted Average
25,300 Pervious Area
91,442 Impervious Area

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

5.0 50 0.0250 0.17 Sheet Flow, AB
Grass: Short   n= 0.150   P2= 3.40"

1.8 130 0.0280 1.17 Shallow Concentrated Flow, BC
Short Grass Pasture   Kv= 7.0 fps

6.8 180 Total

Summary for Subcatchment S-2C: Tributary to Depression West of Building

Runoff = 0.12 cfs @ 12.16 hrs,  Volume= 0.017 af,  Depth= 0.38"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr 2-yr  Rainfall=3.40"

Area (sf) CN Description
7,393 30 Woods, Good, HSG A

15,827 68 <50% Grass cover, Poor, HSG A
* 384 98 Existing Roof

23,604 57 Weighted Average
23,220 Pervious Area

384 Impervious Area

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

6.0 Direct Entry, TR-55 Minimum

Summary for Reach SR: Site Runoff to BVW

Inflow Area = 18.611 ac, 37.45% Impervious,  Inflow Depth > 0.59"    for  2-yr event
Inflow = 0.90 cfs @ 15.19 hrs,  Volume= 0.915 af
Outflow = 0.90 cfs @ 15.19 hrs,  Volume= 0.915 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs / 2

Summary for Pond 1A: Storage Behind Culvert

Inflow Area = 2.028 ac, 2.15% Impervious,  Inflow Depth = 0.20"    for  2-yr event
Inflow = 0.11 cfs @ 12.53 hrs,  Volume= 0.033 af
Outflow = 0.11 cfs @ 12.54 hrs,  Volume= 0.033 af,  Atten= 0%,  Lag= 0.4 min
Discarded = 0.00 cfs @ 12.54 hrs,  Volume= 0.000 af
Primary = 0.11 cfs @ 12.54 hrs,  Volume= 0.033 af
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Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 75.76' @ 12.54 hrs   Surf.Area= 58 sf   Storage= 1 cf

Plug-Flow detention time= 0.2 min calculated for 0.033 af (100% of inflow)
Center-of-Mass det. time= 0.2 min ( 987.6 - 987.5 )

Volume Invert Avail.Storage Storage Description
#1 75.70' 11,295 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)
75.70 2 2.0 0 0 2
76.00 954 345.0 100 100 9,474
77.00 27,508 674.0 11,195 11,295 36,157

Device Routing     Invert Outlet Devices
#1 Primary 75.70' 4.00' W x 2.00' H  x 31.0' long Culvert   

Box, 30-75° wingwalls, square crown,  Ke= 0.400   
Outlet Invert= 75.66'   S= 0.0013 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections   

#2 Discarded 75.70' 1.020 in/hr Exfiltration over Surface area   

Discarded OutFlow  Max=0.00 cfs @ 12.54 hrs  HW=75.76'   (Free Discharge)
2=Exfiltration  (Exfiltration Controls 0.00 cfs)

Primary OutFlow  Max=0.11 cfs @ 12.54 hrs  HW=75.76'  TW=75.63'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 0.11 cfs @ 0.58 fps)

Summary for Pond 1B: Small Depression at NE Corner of Building

Inflow Area = 2.122 ac, 2.77% Impervious,  Inflow Depth = 0.24"    for  2-yr event
Inflow = 0.14 cfs @ 12.49 hrs,  Volume= 0.042 af
Outflow = 0.14 cfs @ 12.49 hrs,  Volume= 0.042 af,  Atten= 0%,  Lag= 0.1 min
Discarded = 0.00 cfs @ 12.49 hrs,  Volume= 0.000 af
Primary = 0.14 cfs @ 12.49 hrs,  Volume= 0.041 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 75.64' @ 12.49 hrs   Surf.Area= 16 sf   Storage= 1 cf

Plug-Flow detention time= 0.1 min calculated for 0.042 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 960.9 - 960.8 )

Volume Invert Avail.Storage Storage Description
#1 75.54' 457 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)
75.54 2 2.0 0 0 2
76.00 193 85.0 33 33 577
77.00 709 107.0 424 457 927
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Device Routing     Invert Outlet Devices
#1 Primary 75.54' 4.00' W x 2.00' H  x 45.0' long Culvert   

Box, 30-75° wingwalls, square crown,  Ke= 0.400   
Outlet Invert= 75.53'   S= 0.0002 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections   

#2 Discarded 75.54' 1.020 in/hr Exfiltration over Surface area   

Discarded OutFlow  Max=0.00 cfs @ 12.49 hrs  HW=75.64'   (Free Discharge)
2=Exfiltration  (Exfiltration Controls 0.00 cfs)

Primary OutFlow  Max=0.14 cfs @ 12.49 hrs  HW=75.64'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 0.14 cfs @ 0.49 fps)

Summary for Pond 1C: Storage Behind Culvert

Inflow Area = 0.904 ac, 4.83% Impervious,  Inflow Depth = 0.49"    for  2-yr event
Inflow = 0.24 cfs @ 12.37 hrs,  Volume= 0.037 af
Outflow = 0.24 cfs @ 12.41 hrs,  Volume= 0.037 af,  Atten= 1%,  Lag= 2.2 min
Discarded = 0.01 cfs @ 12.41 hrs,  Volume= 0.001 af
Primary = 0.23 cfs @ 12.41 hrs,  Volume= 0.035 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 77.69' @ 12.41 hrs   Surf.Area= 403 sf   Storage= 15 cf

Plug-Flow detention time= 0.6 min calculated for 0.037 af (100% of inflow)
Center-of-Mass det. time= 0.6 min ( 925.1 - 924.5 )

Volume Invert Avail.Storage Storage Description
#1 77.58' 4,907 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)
77.58 2 2.0 0 0 2
78.00 5,752 313.0 821 821 7,798
78.50 10,860 398.0 4,086 4,907 12,611

Device Routing     Invert Outlet Devices
#1 Primary 77.58' 4.00' W x 2.00' H  x 45.0' long Culvert   

Box, 30-75° wingwalls, square crown,  Ke= 0.400   
Outlet Invert= 77.54'   S= 0.0009 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections   

#2 Discarded 77.58' 1.020 in/hr Exfiltration over Surface area   

Discarded OutFlow  Max=0.01 cfs @ 12.41 hrs  HW=77.69'   (Free Discharge)
2=Exfiltration  (Exfiltration Controls 0.01 cfs)

Primary OutFlow  Max=0.23 cfs @ 12.41 hrs  HW=77.69'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 0.23 cfs @ 0.72 fps)
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Summary for Pond 2A: Depression at SE Corner of Building

Inflow Area = 0.987 ac, 0.00% Impervious,  Inflow Depth = 0.17"    for  2-yr event
Inflow = 0.04 cfs @ 12.55 hrs,  Volume= 0.014 af
Outflow = 0.04 cfs @ 12.56 hrs,  Volume= 0.014 af,  Atten= 0%,  Lag= 0.3 min
Discarded = 0.00 cfs @ 12.56 hrs,  Volume= 0.000 af
Primary = 0.04 cfs @ 12.56 hrs,  Volume= 0.014 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 74.01' @ 12.56 hrs   Surf.Area= 14 sf   Storage= 1 cf

Plug-Flow detention time= 0.3 min calculated for 0.014 af (100% of inflow)
Center-of-Mass det. time= 0.3 min ( 998.3 - 998.0 )

Volume Invert Avail.Storage Storage Description
#1 73.90' 33,995 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)
73.90 2 2.0 0 0 2
74.00 10 10.0 1 1 10
75.00 8,304 644.0 2,867 2,868 33,007
76.00 16,851 655.0 12,328 15,196 34,316
77.00 20,817 705.0 18,799 33,995 39,770

Device Routing     Invert Outlet Devices
#1 Primary 73.90' 12.0"  x 44.0' long Culvert   RCP, sq.cut end projecting,  Ke= 0.500   

Outlet Invert= 73.55'   S= 0.0080 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections   

#2 Discarded 73.90' 1.020 in/hr Exfiltration over Surface area   

Discarded OutFlow  Max=0.00 cfs @ 12.56 hrs  HW=74.01'   (Free Discharge)
2=Exfiltration  (Exfiltration Controls 0.00 cfs)

Primary OutFlow  Max=0.04 cfs @ 12.56 hrs  HW=74.01'  TW=72.37'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 0.04 cfs @ 1.37 fps)

Summary for Pond 2B: Depression at SW Corner of Building

Inflow Area = 2.680 ac, 78.33% Impervious,  Inflow Depth = 2.45"    for  2-yr event
Inflow = 7.23 cfs @ 12.10 hrs,  Volume= 0.546 af
Outflow = 3.59 cfs @ 12.27 hrs,  Volume= 0.546 af,  Atten= 50%,  Lag= 10.3 min
Discarded = 0.11 cfs @ 12.27 hrs,  Volume= 0.019 af
Primary = 3.48 cfs @ 12.27 hrs,  Volume= 0.527 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 75.88' @ 12.27 hrs   Surf.Area= 4,665 sf   Storage= 3,497 cf

Plug-Flow detention time= 7.3 min calculated for 0.545 af (100% of inflow)
Center-of-Mass det. time= 7.3 min ( 808.2 - 801.0 )



Type III 24-hr 2-yr  Rainfall=3.40"15500PRE
Prepared by Farland Corp.

Page 11HydroCAD® 8.50  s/n 002159  © 2007 HydroCAD Software Solutions LLC

Volume Invert Avail.Storage Storage Description
#1 74.35' 14,436 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)
74.35 2 2.0 0 0 2
75.00 2,273 200.0 508 508 3,185
76.00 5,058 288.0 3,574 4,081 6,612
77.00 7,587 358.0 6,280 10,361 10,224
77.50 8,725 416.0 4,075 14,436 13,802

Device Routing     Invert Outlet Devices
#1 Primary 74.35' 12.0"  x 45.0' long Culvert   RCP, sq.cut end projecting,  Ke= 0.500   

Outlet Invert= 73.99'   S= 0.0080 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections   

#2 Discarded 74.35' 1.020 in/hr Exfiltration over Surface area   

Discarded OutFlow  Max=0.11 cfs @ 12.27 hrs  HW=75.88'   (Free Discharge)
2=Exfiltration  (Exfiltration Controls 0.11 cfs)

Primary OutFlow  Max=3.48 cfs @ 12.27 hrs  HW=75.88'  TW=72.25'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 3.48 cfs @ 4.43 fps)

Summary for Pond 2C: Depression West of Building

Inflow Area = 0.542 ac, 1.63% Impervious,  Inflow Depth = 0.38"    for  2-yr event
Inflow = 0.12 cfs @ 12.16 hrs,  Volume= 0.017 af
Outflow = 0.10 cfs @ 12.36 hrs,  Volume= 0.017 af,  Atten= 17%,  Lag= 12.1 min
Discarded = 0.02 cfs @ 12.36 hrs,  Volume= 0.003 af
Primary = 0.08 cfs @ 12.36 hrs,  Volume= 0.014 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 75.75' @ 12.36 hrs   Surf.Area= 635 sf   Storage= 34 cf

Plug-Flow detention time= 3.7 min calculated for 0.017 af (100% of inflow)
Center-of-Mass det. time= 3.7 min ( 933.4 - 929.7 )

Volume Invert Avail.Storage Storage Description
#1 75.60' 15,028 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)
75.60 2 2.0 0 0 2
76.00 4,193 270.0 572 572 5,803
77.00 7,571 341.0 5,799 6,371 9,269
78.00 9,791 412.0 8,657 15,028 13,540

Device Routing     Invert Outlet Devices
#1 Primary 75.60' 12.0"  x 37.0' long Culvert   RCP, sq.cut end projecting,  Ke= 0.500   

Outlet Invert= 75.30'   S= 0.0081 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections   
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#2 Discarded 75.60' 1.020 in/hr Exfiltration over Surface area   

Discarded OutFlow  Max=0.01 cfs @ 12.36 hrs  HW=75.75'   (Free Discharge)
2=Exfiltration  (Exfiltration Controls 0.01 cfs)

Primary OutFlow  Max=0.08 cfs @ 12.36 hrs  HW=75.75'  TW=72.29'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 0.08 cfs @ 1.68 fps)

Summary for Pond EDB: Existing Detention Basin

Inflow Area = 9.353 ac, 67.68% Impervious,  Inflow Depth = 2.16"    for  2-yr event
Inflow = 18.09 cfs @ 12.09 hrs,  Volume= 1.686 af
Outflow = 0.72 cfs @ 15.99 hrs,  Volume= 0.772 af,  Atten= 96%,  Lag= 233.8 min
Primary = 0.72 cfs @ 15.99 hrs,  Volume= 0.772 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 72.55' @ 15.99 hrs   Surf.Area= 66,300 sf   Storage= 54,288 cf

Plug-Flow detention time= 526.0 min calculated for 0.772 af (46% of inflow)
Center-of-Mass det. time= 405.9 min ( 1,204.8 - 798.9 )

Volume Invert Avail.Storage Storage Description
#1 71.70' 155,808 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)
71.70 60,155 952.0 0 0 60,155
72.00 63,529 1,023.0 18,550 18,550 71,318
73.00 68,606 1,069.0 66,051 84,602 79,047
74.00 73,838 1,080.0 71,206 155,808 81,213

Device Routing     Invert Outlet Devices
#1 Primary 72.01' 12.0"  x 3.0' long Culvert   RCP, square edge headwall,  Ke= 0.500   

Outlet Invert= 72.00'   S= 0.0033 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections   

#2 Primary 73.30' 20.0' long  x 10.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   

Primary OutFlow  Max=0.72 cfs @ 15.99 hrs  HW=72.55'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 0.72 cfs @ 2.41 fps)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Time span=0.00-30.00 hrs, dt=0.05 hrs, 601 points x 2
Runoff by SCS TR-20 method, UH=SCS

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

Runoff Area=271,470 sf   8.63% Impervious   Runoff Depth=0.51"Subcatchment S-1: Tributary toward BVW
   Flow Length=170'   Tc=18.7 min   CN=48   Runoff=1.43 cfs  0.267 af

Runoff Area=88,339 sf   2.15% Impervious   Runoff Depth=0.66"Subcatchment S-1A: Tributary to Culvert at 
   Flow Length=250'   Tc=15.0 min   CN=51   Runoff=0.75 cfs  0.112 af

Runoff Area=4,113 sf   15.95% Impervious   Runoff Depth=2.12"Subcatchment S-1B: Tributary to Small 
   Tc=6.0 min   CN=73   Runoff=0.23 cfs  0.017 af

Runoff Area=39,365 sf   4.83% Impervious   Runoff Depth=1.19"Subcatchment S-1C: Tributary to 
   Flow Length=150'   Slope=0.0100 '/'   Tc=19.1 min   CN=60   Runoff=0.75 cfs  0.089 af

Runoff Area=224,061 sf   82.07% Impervious   Runoff Depth=4.00"Subcatchment S-2: Tributary to Existing 
   Tc=6.0 min   CN=93   Runoff=22.22 cfs  1.715 af

Runoff Area=43,001 sf   0.00% Impervious   Runoff Depth=0.61"Subcatchment S-2A: Tributary to 
   Flow Length=320'   Tc=14.2 min   CN=50   Runoff=0.32 cfs  0.050 af

Runoff Area=116,742 sf   78.33% Impervious   Runoff Depth=3.79"Subcatchment S-2B: Tributary to 
   Flow Length=180'   Tc=6.8 min   CN=91   Runoff=10.95 cfs  0.846 af

Runoff Area=23,604 sf   1.63% Impervious   Runoff Depth=1.00"Subcatchment S-2C: Tributary to 
   Tc=6.0 min   CN=57   Runoff=0.52 cfs  0.045 af

   Inflow=3.84 cfs  2.069 afReach SR: Site Runoff to BVW
   Outflow=3.84 cfs  2.069 af

Peak Elev=75.90'  Storage=30 cf   Inflow=0.75 cfs  0.112 afPond 1A: Storage Behind Culvert
   Discarded=0.01 cfs  0.001 af   Primary=0.74 cfs  0.111 af   Outflow=0.75 cfs  0.112 af

Peak Elev=75.79'  Storage=7 cf   Inflow=0.84 cfs  0.127 afPond 1B: Small Depression at NE Corner of 
   Discarded=0.00 cfs  0.000 af   Primary=0.84 cfs  0.127 af   Outflow=0.84 cfs  0.127 af

Peak Elev=77.78'  Storage=96 cf   Inflow=0.75 cfs  0.089 afPond 1C: Storage Behind Culvert
   Discarded=0.03 cfs  0.004 af   Primary=0.69 cfs  0.086 af   Outflow=0.72 cfs  0.089 af

Peak Elev=74.19'  Storage=31 cf   Inflow=0.32 cfs  0.050 afPond 2A: Depression at SE Corner of Building
   Discarded=0.01 cfs  0.001 af   Primary=0.31 cfs  0.050 af   Outflow=0.32 cfs  0.050 af

Peak Elev=76.44'  Storage=6,521 cf   Inflow=10.95 cfs  0.846 afPond 2B: Depression at SW Corner of 
   Discarded=0.14 cfs  0.029 af   Primary=4.44 cfs  0.817 af   Outflow=4.59 cfs  0.846 af

Peak Elev=75.87'  Storage=189 cf   Inflow=0.52 cfs  0.045 afPond 2C: Depression West of Building
   Discarded=0.05 cfs  0.007 af   Primary=0.27 cfs  0.038 af   Outflow=0.31 cfs  0.045 af

Peak Elev=72.90'  Storage=77,561 cf   Inflow=26.18 cfs  2.620 afPond EDB: Existing Detention Basin
   Outflow=1.71 cfs  1.588 af
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Total Runoff Area = 18.611 ac   Runoff Volume = 3.142 af   Average Runoff Depth = 2.03"
62.55% Pervious = 11.641 ac     37.45% Impervious = 6.970 ac
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Summary for Subcatchment S-1: Tributary toward BVW

Runoff = 1.43 cfs @ 12.46 hrs,  Volume= 0.267 af,  Depth= 0.51"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr 10-yr  Rainfall=4.80"

Area (sf) CN Description
150,613 30 Woods, Good, HSG A

43,177 55 Woods, Good, HSG B
50,419 68 <50% Grass cover, Poor, HSG A

2,419 79 <50% Grass cover, Poor, HSG B
* 20,948 98 Existing Pavement
* 899 98 Existing Roof
* 1,574 98 Existing Concrete
* 1,421 77 Gravel & Rubble Stockpiles

271,470 48 Weighted Average
248,049 Pervious Area

23,421 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
14.7 50 0.0120 0.06 Sheet Flow, AB

Woods: Light underbrush   n= 0.400   P2= 3.40"
4.0 120 0.0100 0.50 Shallow Concentrated Flow, bc

Woodland   Kv= 5.0 fps
18.7 170 Total

Summary for Subcatchment S-1A: Tributary to Culvert at North Side of Building

Runoff = 0.75 cfs @ 12.31 hrs,  Volume= 0.112 af,  Depth= 0.66"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr 10-yr  Rainfall=4.80"

Area (sf) CN Description
43,289 30 Woods, Good, HSG A
32,140 68 <50% Grass cover, Poor, HSG A

* 1,901 98 Existing Roof
* 11,009 77 Gravel & Rubble Stockpiles

88,339 51 Weighted Average
86,438 Pervious Area

1,901 Impervious Area

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

8.3 50 0.0500 0.10 Sheet Flow, AB
Woods: Light underbrush   n= 0.400   P2= 3.40"

6.7 200 0.0100 0.50 Shallow Concentrated Flow, BC
Woodland   Kv= 5.0 fps

15.0 250 Total
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Summary for Subcatchment S-1B: Tributary to Small Depression at NE Corner of Building

Runoff = 0.23 cfs @ 12.10 hrs,  Volume= 0.017 af,  Depth= 2.12"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr 10-yr  Rainfall=4.80"

Area (sf) CN Description
3,457 68 <50% Grass cover, Poor, HSG A

* 656 98 Existing Concrete
4,113 73 Weighted Average
3,457 Pervious Area

656 Impervious Area

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

6.0 Direct Entry, TR-55 Minimum

Summary for Subcatchment S-1C: Tributary to Depression at NW corner of Building

Runoff = 0.75 cfs @ 12.31 hrs,  Volume= 0.089 af,  Depth= 1.19"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr 10-yr  Rainfall=4.80"

Area (sf) CN Description
17,356 45 Woods, Poor, HSG A
15,021 68 <50% Grass cover, Poor, HSG A

* 1,901 98 Existing Roof
* 5,087 77 Gravel & Rubble Stockpiles

39,365 60 Weighted Average
37,464 Pervious Area

1,901 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
15.8 50 0.0100 0.05 Sheet Flow, AB

Woods: Light underbrush   n= 0.400   P2= 3.40"
3.3 100 0.0100 0.50 Shallow Concentrated Flow, BC

Woodland   Kv= 5.0 fps
19.1 150 Total

Summary for Subcatchment S-2: Tributary to Existing Drain Basin Resource Area

Runoff = 22.22 cfs @ 12.09 hrs,  Volume= 1.715 af,  Depth= 4.00"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr 10-yr  Rainfall=4.80"
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Area (sf) CN Description
33,511 68 <50% Grass cover, Poor, HSG A

6,652 79 <50% Grass cover, Poor, HSG B
* 50,058 98 Exisitng Pavement
* 62,168 98 Existing Roof
* 11,517 98 Existing Concrete
* 60,155 98 Existing Basin @ Elev=71.7

224,061 93 Weighted Average
40,163 Pervious Area

183,898 Impervious Area

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

6.0 Direct Entry, TR-55 Minimum

Summary for Subcatchment S-2A: Tributary to Depression at SE Corner of Building

Runoff = 0.32 cfs @ 12.31 hrs,  Volume= 0.050 af,  Depth= 0.61"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr 10-yr  Rainfall=4.80"

Area (sf) CN Description
20,814 30 Woods, Good, HSG A
22,187 68 <50% Grass cover, Poor, HSG A
43,001 50 Weighted Average
43,001 Pervious Area

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

8.0 50 0.0200 0.10 Sheet Flow, AB
Grass: Dense   n= 0.240   P2= 3.40"

1.3 80 0.0200 0.99 Shallow Concentrated Flow, BC
Short Grass Pasture   Kv= 7.0 fps

4.9 190 0.0170 0.65 Shallow Concentrated Flow, CD
Woodland   Kv= 5.0 fps

14.2 320 Total

Summary for Subcatchment S-2B: Tributary to Depression at SW Corner of Building

Runoff = 10.95 cfs @ 12.10 hrs,  Volume= 0.846 af,  Depth= 3.79"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr 10-yr  Rainfall=4.80"
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Area (sf) CN Description
25,300 68 <50% Grass cover, Poor, HSG A

* 1,222 98 Existing Concrete
* 90,220 98 Existing Roof

116,742 91 Weighted Average
25,300 Pervious Area
91,442 Impervious Area

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

5.0 50 0.0250 0.17 Sheet Flow, AB
Grass: Short   n= 0.150   P2= 3.40"

1.8 130 0.0280 1.17 Shallow Concentrated Flow, BC
Short Grass Pasture   Kv= 7.0 fps

6.8 180 Total

Summary for Subcatchment S-2C: Tributary to Depression West of Building

Runoff = 0.52 cfs @ 12.11 hrs,  Volume= 0.045 af,  Depth= 1.00"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr 10-yr  Rainfall=4.80"

Area (sf) CN Description
7,393 30 Woods, Good, HSG A

15,827 68 <50% Grass cover, Poor, HSG A
* 384 98 Existing Roof

23,604 57 Weighted Average
23,220 Pervious Area

384 Impervious Area

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

6.0 Direct Entry, TR-55 Minimum

Summary for Reach SR: Site Runoff to BVW

Inflow Area = 18.611 ac, 37.45% Impervious,  Inflow Depth > 1.33"    for  10-yr event
Inflow = 3.84 cfs @ 12.45 hrs,  Volume= 2.069 af
Outflow = 3.84 cfs @ 12.45 hrs,  Volume= 2.069 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs / 2

Summary for Pond 1A: Storage Behind Culvert

Inflow Area = 2.028 ac, 2.15% Impervious,  Inflow Depth = 0.66"    for  10-yr event
Inflow = 0.75 cfs @ 12.31 hrs,  Volume= 0.112 af
Outflow = 0.75 cfs @ 12.32 hrs,  Volume= 0.112 af,  Atten= 0%,  Lag= 1.0 min
Discarded = 0.01 cfs @ 12.32 hrs,  Volume= 0.001 af
Primary = 0.74 cfs @ 12.32 hrs,  Volume= 0.111 af
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Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 75.90' @ 12.32 hrs   Surf.Area= 425 sf   Storage= 30 cf

Plug-Flow detention time= 0.3 min calculated for 0.112 af (100% of inflow)
Center-of-Mass det. time= 0.3 min ( 923.7 - 923.4 )

Volume Invert Avail.Storage Storage Description
#1 75.70' 11,295 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)
75.70 2 2.0 0 0 2
76.00 954 345.0 100 100 9,474
77.00 27,508 674.0 11,195 11,295 36,157

Device Routing     Invert Outlet Devices
#1 Primary 75.70' 4.00' W x 2.00' H  x 31.0' long Culvert   

Box, 30-75° wingwalls, square crown,  Ke= 0.400   
Outlet Invert= 75.66'   S= 0.0013 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections   

#2 Discarded 75.70' 1.020 in/hr Exfiltration over Surface area   

Discarded OutFlow  Max=0.01 cfs @ 12.32 hrs  HW=75.89'   (Free Discharge)
2=Exfiltration  (Exfiltration Controls 0.01 cfs)

Primary OutFlow  Max=0.74 cfs @ 12.32 hrs  HW=75.89'  TW=75.79'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 0.74 cfs @ 1.26 fps)

Summary for Pond 1B: Small Depression at NE Corner of Building

Inflow Area = 2.122 ac, 2.77% Impervious,  Inflow Depth = 0.72"    for  10-yr event
Inflow = 0.84 cfs @ 12.31 hrs,  Volume= 0.127 af
Outflow = 0.84 cfs @ 12.31 hrs,  Volume= 0.127 af,  Atten= 0%,  Lag= 0.2 min
Discarded = 0.00 cfs @ 12.31 hrs,  Volume= 0.000 af
Primary = 0.84 cfs @ 12.31 hrs,  Volume= 0.127 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 75.79' @ 12.31 hrs   Surf.Area= 68 sf   Storage= 7 cf

Plug-Flow detention time= 0.1 min calculated for 0.127 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 913.0 - 912.9 )

Volume Invert Avail.Storage Storage Description
#1 75.54' 457 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)
75.54 2 2.0 0 0 2
76.00 193 85.0 33 33 577
77.00 709 107.0 424 457 927
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Device Routing     Invert Outlet Devices
#1 Primary 75.54' 4.00' W x 2.00' H  x 45.0' long Culvert   

Box, 30-75° wingwalls, square crown,  Ke= 0.400   
Outlet Invert= 75.53'   S= 0.0002 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections   

#2 Discarded 75.54' 1.020 in/hr Exfiltration over Surface area   

Discarded OutFlow  Max=0.00 cfs @ 12.31 hrs  HW=75.79'   (Free Discharge)
2=Exfiltration  (Exfiltration Controls 0.00 cfs)

Primary OutFlow  Max=0.84 cfs @ 12.31 hrs  HW=75.79'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 0.84 cfs @ 1.12 fps)

Summary for Pond 1C: Storage Behind Culvert

Inflow Area = 0.904 ac, 4.83% Impervious,  Inflow Depth = 1.19"    for  10-yr event
Inflow = 0.75 cfs @ 12.31 hrs,  Volume= 0.089 af
Outflow = 0.72 cfs @ 12.37 hrs,  Volume= 0.089 af,  Atten= 4%,  Lag= 3.7 min
Discarded = 0.03 cfs @ 12.37 hrs,  Volume= 0.004 af
Primary = 0.69 cfs @ 12.37 hrs,  Volume= 0.086 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 77.78' @ 12.37 hrs   Surf.Area= 1,376 sf   Storage= 96 cf

Plug-Flow detention time= 1.1 min calculated for 0.089 af (100% of inflow)
Center-of-Mass det. time= 1.1 min ( 891.7 - 890.7 )

Volume Invert Avail.Storage Storage Description
#1 77.58' 4,907 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)
77.58 2 2.0 0 0 2
78.00 5,752 313.0 821 821 7,798
78.50 10,860 398.0 4,086 4,907 12,611

Device Routing     Invert Outlet Devices
#1 Primary 77.58' 4.00' W x 2.00' H  x 45.0' long Culvert   

Box, 30-75° wingwalls, square crown,  Ke= 0.400   
Outlet Invert= 77.54'   S= 0.0009 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections   

#2 Discarded 77.58' 1.020 in/hr Exfiltration over Surface area   

Discarded OutFlow  Max=0.03 cfs @ 12.37 hrs  HW=77.78'   (Free Discharge)
2=Exfiltration  (Exfiltration Controls 0.03 cfs)

Primary OutFlow  Max=0.69 cfs @ 12.37 hrs  HW=77.78'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 0.69 cfs @ 1.14 fps)
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Summary for Pond 2A: Depression at SE Corner of Building

Inflow Area = 0.987 ac, 0.00% Impervious,  Inflow Depth = 0.61"    for  10-yr event
Inflow = 0.32 cfs @ 12.31 hrs,  Volume= 0.050 af
Outflow = 0.32 cfs @ 12.38 hrs,  Volume= 0.050 af,  Atten= 2%,  Lag= 3.9 min
Discarded = 0.01 cfs @ 12.38 hrs,  Volume= 0.001 af
Primary = 0.31 cfs @ 12.38 hrs,  Volume= 0.050 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 74.19' @ 12.38 hrs   Surf.Area= 405 sf   Storage= 31 cf

Plug-Flow detention time= 0.6 min calculated for 0.050 af (100% of inflow)
Center-of-Mass det. time= 0.6 min ( 928.6 - 928.0 )

Volume Invert Avail.Storage Storage Description
#1 73.90' 33,995 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)
73.90 2 2.0 0 0 2
74.00 10 10.0 1 1 10
75.00 8,304 644.0 2,867 2,868 33,007
76.00 16,851 655.0 12,328 15,196 34,316
77.00 20,817 705.0 18,799 33,995 39,770

Device Routing     Invert Outlet Devices
#1 Primary 73.90' 12.0"  x 44.0' long Culvert   RCP, sq.cut end projecting,  Ke= 0.500   

Outlet Invert= 73.55'   S= 0.0080 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections   

#2 Discarded 73.90' 1.020 in/hr Exfiltration over Surface area   

Discarded OutFlow  Max=0.01 cfs @ 12.38 hrs  HW=74.19'   (Free Discharge)
2=Exfiltration  (Exfiltration Controls 0.01 cfs)

Primary OutFlow  Max=0.30 cfs @ 12.38 hrs  HW=74.19'  TW=72.62'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 0.30 cfs @ 2.39 fps)

Summary for Pond 2B: Depression at SW Corner of Building

Inflow Area = 2.680 ac, 78.33% Impervious,  Inflow Depth = 3.79"    for  10-yr event
Inflow = 10.95 cfs @ 12.10 hrs,  Volume= 0.846 af
Outflow = 4.59 cfs @ 12.32 hrs,  Volume= 0.846 af,  Atten= 58%,  Lag= 13.4 min
Discarded = 0.14 cfs @ 12.32 hrs,  Volume= 0.029 af
Primary = 4.44 cfs @ 12.32 hrs,  Volume= 0.817 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 76.44' @ 12.32 hrs   Surf.Area= 6,102 sf   Storage= 6,521 cf

Plug-Flow detention time= 10.3 min calculated for 0.845 af (100% of inflow)
Center-of-Mass det. time= 10.3 min ( 799.2 - 788.9 )
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Volume Invert Avail.Storage Storage Description
#1 74.35' 14,436 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)
74.35 2 2.0 0 0 2
75.00 2,273 200.0 508 508 3,185
76.00 5,058 288.0 3,574 4,081 6,612
77.00 7,587 358.0 6,280 10,361 10,224
77.50 8,725 416.0 4,075 14,436 13,802

Device Routing     Invert Outlet Devices
#1 Primary 74.35' 12.0"  x 45.0' long Culvert   RCP, sq.cut end projecting,  Ke= 0.500   

Outlet Invert= 73.99'   S= 0.0080 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections   

#2 Discarded 74.35' 1.020 in/hr Exfiltration over Surface area   

Discarded OutFlow  Max=0.14 cfs @ 12.32 hrs  HW=76.44'   (Free Discharge)
2=Exfiltration  (Exfiltration Controls 0.14 cfs)

Primary OutFlow  Max=4.44 cfs @ 12.32 hrs  HW=76.44'  TW=72.58'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 4.44 cfs @ 5.65 fps)

Summary for Pond 2C: Depression West of Building

Inflow Area = 0.542 ac, 1.63% Impervious,  Inflow Depth = 1.00"    for  10-yr event
Inflow = 0.52 cfs @ 12.11 hrs,  Volume= 0.045 af
Outflow = 0.31 cfs @ 12.28 hrs,  Volume= 0.045 af,  Atten= 39%,  Lag= 10.4 min
Discarded = 0.05 cfs @ 12.28 hrs,  Volume= 0.007 af
Primary = 0.27 cfs @ 12.28 hrs,  Volume= 0.038 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 75.87' @ 12.28 hrs   Surf.Area= 2,006 sf   Storage= 189 cf

Plug-Flow detention time= 6.0 min calculated for 0.045 af (100% of inflow)
Center-of-Mass det. time= 6.0 min ( 894.9 - 888.9 )

Volume Invert Avail.Storage Storage Description
#1 75.60' 15,028 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)
75.60 2 2.0 0 0 2
76.00 4,193 270.0 572 572 5,803
77.00 7,571 341.0 5,799 6,371 9,269
78.00 9,791 412.0 8,657 15,028 13,540

Device Routing     Invert Outlet Devices
#1 Primary 75.60' 12.0"  x 37.0' long Culvert   RCP, sq.cut end projecting,  Ke= 0.500   

Outlet Invert= 75.30'   S= 0.0081 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections   
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#2 Discarded 75.60' 1.020 in/hr Exfiltration over Surface area   

Discarded OutFlow  Max=0.05 cfs @ 12.28 hrs  HW=75.87'   (Free Discharge)
2=Exfiltration  (Exfiltration Controls 0.05 cfs)

Primary OutFlow  Max=0.27 cfs @ 12.28 hrs  HW=75.87'  TW=72.55'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 0.27 cfs @ 2.30 fps)

Summary for Pond EDB: Existing Detention Basin

Inflow Area = 9.353 ac, 67.68% Impervious,  Inflow Depth = 3.36"    for  10-yr event
Inflow = 26.18 cfs @ 12.09 hrs,  Volume= 2.620 af
Outflow = 1.71 cfs @ 14.54 hrs,  Volume= 1.588 af,  Atten= 93%,  Lag= 147.2 min
Primary = 1.71 cfs @ 14.54 hrs,  Volume= 1.588 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 72.90' @ 14.54 hrs   Surf.Area= 68,074 sf   Storage= 77,561 cf

Plug-Flow detention time= 465.3 min calculated for 1.586 af (61% of inflow)
Center-of-Mass det. time= 361.7 min ( 1,151.8 - 790.1 )

Volume Invert Avail.Storage Storage Description
#1 71.70' 155,808 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)
71.70 60,155 952.0 0 0 60,155
72.00 63,529 1,023.0 18,550 18,550 71,318
73.00 68,606 1,069.0 66,051 84,602 79,047
74.00 73,838 1,080.0 71,206 155,808 81,213

Device Routing     Invert Outlet Devices
#1 Primary 72.01' 12.0"  x 3.0' long Culvert   RCP, square edge headwall,  Ke= 0.500   

Outlet Invert= 72.00'   S= 0.0033 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections   

#2 Primary 73.30' 20.0' long  x 10.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   

Primary OutFlow  Max=1.71 cfs @ 14.54 hrs  HW=72.90'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 1.71 cfs @ 3.08 fps)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Time span=0.00-30.00 hrs, dt=0.05 hrs, 601 points x 2
Runoff by SCS TR-20 method, UH=SCS

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

Runoff Area=271,470 sf   8.63% Impervious   Runoff Depth=1.49"Subcatchment S-1: Tributary toward BVW
   Flow Length=170'   Tc=18.7 min   CN=48   Runoff=6.22 cfs  0.774 af

Runoff Area=88,339 sf   2.15% Impervious   Runoff Depth=1.76"Subcatchment S-1A: Tributary to Culvert at 
   Flow Length=250'   Tc=15.0 min   CN=51   Runoff=2.74 cfs  0.297 af

Runoff Area=4,113 sf   15.95% Impervious   Runoff Depth=3.94"Subcatchment S-1B: Tributary to Small 
   Tc=6.0 min   CN=73   Runoff=0.43 cfs  0.031 af

Runoff Area=39,365 sf   4.83% Impervious   Runoff Depth=2.60"Subcatchment S-1C: Tributary to 
   Flow Length=150'   Slope=0.0100 '/'   Tc=19.1 min   CN=60   Runoff=1.82 cfs  0.196 af

Runoff Area=224,061 sf   82.07% Impervious   Runoff Depth=6.17"Subcatchment S-2: Tributary to Existing 
   Tc=6.0 min   CN=93   Runoff=33.43 cfs  2.645 af

Runoff Area=43,001 sf   0.00% Impervious   Runoff Depth=1.67"Subcatchment S-2A: Tributary to 
   Flow Length=320'   Tc=14.2 min   CN=50   Runoff=1.28 cfs  0.137 af

Runoff Area=116,742 sf   78.33% Impervious   Runoff Depth=5.94"Subcatchment S-2B: Tributary to 
   Flow Length=180'   Tc=6.8 min   CN=91   Runoff=16.74 cfs  1.326 af

Runoff Area=23,604 sf   1.63% Impervious   Runoff Depth=2.31"Subcatchment S-2C: Tributary to 
   Tc=6.0 min   CN=57   Runoff=1.38 cfs  0.104 af

   Inflow=12.62 cfs  4.273 afReach SR: Site Runoff to BVW
   Outflow=12.62 cfs  4.273 af

Peak Elev=76.16'  Storage=375 cf   Inflow=2.74 cfs  0.297 afPond 1A: Storage Behind Culvert
   Discarded=0.06 cfs  0.005 af   Primary=2.54 cfs  0.292 af   Outflow=2.60 cfs  0.297 af

Peak Elev=76.03'  Storage=38 cf   Inflow=2.72 cfs  0.323 afPond 1B: Small Depression at NE Corner of 
   Discarded=0.00 cfs  0.001 af   Primary=2.71 cfs  0.322 af   Outflow=2.72 cfs  0.323 af

Peak Elev=77.91'  Storage=394 cf   Inflow=1.82 cfs  0.196 afPond 1C: Storage Behind Culvert
   Discarded=0.08 cfs  0.009 af   Primary=1.56 cfs  0.188 af   Outflow=1.65 cfs  0.196 af

Peak Elev=74.47'  Storage=326 cf   Inflow=1.28 cfs  0.137 afPond 2A: Depression at SE Corner of Building
   Discarded=0.05 cfs  0.004 af   Primary=1.01 cfs  0.133 af   Outflow=1.06 cfs  0.137 af

Peak Elev=77.24'  Storage=12,243 cf   Inflow=16.74 cfs  1.326 afPond 2B: Depression at SW Corner of 
   Discarded=0.19 cfs  0.046 af   Primary=5.54 cfs  1.281 af   Outflow=5.73 cfs  1.326 af

Peak Elev=76.02'  Storage=664 cf   Inflow=1.38 cfs  0.104 afPond 2C: Depression West of Building
   Discarded=0.10 cfs  0.016 af   Primary=0.60 cfs  0.088 af   Outflow=0.70 cfs  0.104 af

Peak Elev=73.41'  Storage=113,388 cf   Inflow=38.95 cfs  4.148 afPond EDB: Existing Detention Basin
   Outflow=5.10 cfs  2.989 af



Type III 24-hr 100-yr  Rainfall=7.00"15500PRE
Prepared by Farland Corp.

Page 25HydroCAD® 8.50  s/n 002159  © 2007 HydroCAD Software Solutions LLC

Total Runoff Area = 18.611 ac   Runoff Volume = 5.511 af   Average Runoff Depth = 3.55"
62.55% Pervious = 11.641 ac     37.45% Impervious = 6.970 ac
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Summary for Subcatchment S-1: Tributary toward BVW

Runoff = 6.22 cfs @ 12.31 hrs,  Volume= 0.774 af,  Depth= 1.49"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr 100-yr  Rainfall=7.00"

Area (sf) CN Description
150,613 30 Woods, Good, HSG A

43,177 55 Woods, Good, HSG B
50,419 68 <50% Grass cover, Poor, HSG A

2,419 79 <50% Grass cover, Poor, HSG B
* 20,948 98 Existing Pavement
* 899 98 Existing Roof
* 1,574 98 Existing Concrete
* 1,421 77 Gravel & Rubble Stockpiles

271,470 48 Weighted Average
248,049 Pervious Area

23,421 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
14.7 50 0.0120 0.06 Sheet Flow, AB

Woods: Light underbrush   n= 0.400   P2= 3.40"
4.0 120 0.0100 0.50 Shallow Concentrated Flow, bc

Woodland   Kv= 5.0 fps
18.7 170 Total

Summary for Subcatchment S-1A: Tributary to Culvert at North Side of Building

Runoff = 2.74 cfs @ 12.24 hrs,  Volume= 0.297 af,  Depth= 1.76"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr 100-yr  Rainfall=7.00"

Area (sf) CN Description
43,289 30 Woods, Good, HSG A
32,140 68 <50% Grass cover, Poor, HSG A

* 1,901 98 Existing Roof
* 11,009 77 Gravel & Rubble Stockpiles

88,339 51 Weighted Average
86,438 Pervious Area

1,901 Impervious Area

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

8.3 50 0.0500 0.10 Sheet Flow, AB
Woods: Light underbrush   n= 0.400   P2= 3.40"

6.7 200 0.0100 0.50 Shallow Concentrated Flow, BC
Woodland   Kv= 5.0 fps

15.0 250 Total
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Summary for Subcatchment S-1B: Tributary to Small Depression at NE Corner of Building

Runoff = 0.43 cfs @ 12.09 hrs,  Volume= 0.031 af,  Depth= 3.94"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr 100-yr  Rainfall=7.00"

Area (sf) CN Description
3,457 68 <50% Grass cover, Poor, HSG A

* 656 98 Existing Concrete
4,113 73 Weighted Average
3,457 Pervious Area

656 Impervious Area

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

6.0 Direct Entry, TR-55 Minimum

Summary for Subcatchment S-1C: Tributary to Depression at NW corner of Building

Runoff = 1.82 cfs @ 12.28 hrs,  Volume= 0.196 af,  Depth= 2.60"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr 100-yr  Rainfall=7.00"

Area (sf) CN Description
17,356 45 Woods, Poor, HSG A
15,021 68 <50% Grass cover, Poor, HSG A

* 1,901 98 Existing Roof
* 5,087 77 Gravel & Rubble Stockpiles

39,365 60 Weighted Average
37,464 Pervious Area

1,901 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
15.8 50 0.0100 0.05 Sheet Flow, AB

Woods: Light underbrush   n= 0.400   P2= 3.40"
3.3 100 0.0100 0.50 Shallow Concentrated Flow, BC

Woodland   Kv= 5.0 fps
19.1 150 Total

Summary for Subcatchment S-2: Tributary to Existing Drain Basin Resource Area

Runoff = 33.43 cfs @ 12.09 hrs,  Volume= 2.645 af,  Depth= 6.17"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr 100-yr  Rainfall=7.00"
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Area (sf) CN Description
33,511 68 <50% Grass cover, Poor, HSG A

6,652 79 <50% Grass cover, Poor, HSG B
* 50,058 98 Exisitng Pavement
* 62,168 98 Existing Roof
* 11,517 98 Existing Concrete
* 60,155 98 Existing Basin @ Elev=71.7

224,061 93 Weighted Average
40,163 Pervious Area

183,898 Impervious Area

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

6.0 Direct Entry, TR-55 Minimum

Summary for Subcatchment S-2A: Tributary to Depression at SE Corner of Building

Runoff = 1.28 cfs @ 12.22 hrs,  Volume= 0.137 af,  Depth= 1.67"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr 100-yr  Rainfall=7.00"

Area (sf) CN Description
20,814 30 Woods, Good, HSG A
22,187 68 <50% Grass cover, Poor, HSG A
43,001 50 Weighted Average
43,001 Pervious Area

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

8.0 50 0.0200 0.10 Sheet Flow, AB
Grass: Dense   n= 0.240   P2= 3.40"

1.3 80 0.0200 0.99 Shallow Concentrated Flow, BC
Short Grass Pasture   Kv= 7.0 fps

4.9 190 0.0170 0.65 Shallow Concentrated Flow, CD
Woodland   Kv= 5.0 fps

14.2 320 Total

Summary for Subcatchment S-2B: Tributary to Depression at SW Corner of Building

Runoff = 16.74 cfs @ 12.10 hrs,  Volume= 1.326 af,  Depth= 5.94"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr 100-yr  Rainfall=7.00"
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Area (sf) CN Description
25,300 68 <50% Grass cover, Poor, HSG A

* 1,222 98 Existing Concrete
* 90,220 98 Existing Roof

116,742 91 Weighted Average
25,300 Pervious Area
91,442 Impervious Area

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

5.0 50 0.0250 0.17 Sheet Flow, AB
Grass: Short   n= 0.150   P2= 3.40"

1.8 130 0.0280 1.17 Shallow Concentrated Flow, BC
Short Grass Pasture   Kv= 7.0 fps

6.8 180 Total

Summary for Subcatchment S-2C: Tributary to Depression West of Building

Runoff = 1.38 cfs @ 12.10 hrs,  Volume= 0.104 af,  Depth= 2.31"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type III 24-hr 100-yr  Rainfall=7.00"

Area (sf) CN Description
7,393 30 Woods, Good, HSG A

15,827 68 <50% Grass cover, Poor, HSG A
* 384 98 Existing Roof

23,604 57 Weighted Average
23,220 Pervious Area

384 Impervious Area

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

6.0 Direct Entry, TR-55 Minimum

Summary for Reach SR: Site Runoff to BVW

Inflow Area = 18.611 ac, 37.45% Impervious,  Inflow Depth > 2.76"    for  100-yr event
Inflow = 12.62 cfs @ 12.34 hrs,  Volume= 4.273 af
Outflow = 12.62 cfs @ 12.34 hrs,  Volume= 4.273 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs / 2

Summary for Pond 1A: Storage Behind Culvert

Inflow Area = 2.028 ac, 2.15% Impervious,  Inflow Depth = 1.76"    for  100-yr event
Inflow = 2.74 cfs @ 12.24 hrs,  Volume= 0.297 af
Outflow = 2.60 cfs @ 12.33 hrs,  Volume= 0.297 af,  Atten= 5%,  Lag= 5.5 min
Discarded = 0.06 cfs @ 12.30 hrs,  Volume= 0.005 af
Primary = 2.54 cfs @ 12.33 hrs,  Volume= 0.292 af
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Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 76.16' @ 12.30 hrs   Surf.Area= 2,706 sf   Storage= 375 cf

Plug-Flow detention time= 0.9 min calculated for 0.296 af (100% of inflow)
Center-of-Mass det. time= 0.9 min ( 886.8 - 886.0 )

Volume Invert Avail.Storage Storage Description
#1 75.70' 11,295 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)
75.70 2 2.0 0 0 2
76.00 954 345.0 100 100 9,474
77.00 27,508 674.0 11,195 11,295 36,157

Device Routing     Invert Outlet Devices
#1 Primary 75.70' 4.00' W x 2.00' H  x 31.0' long Culvert   

Box, 30-75° wingwalls, square crown,  Ke= 0.400   
Outlet Invert= 75.66'   S= 0.0013 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections   

#2 Discarded 75.70' 1.020 in/hr Exfiltration over Surface area   

Discarded OutFlow  Max=0.06 cfs @ 12.30 hrs  HW=76.16'   (Free Discharge)
2=Exfiltration  (Exfiltration Controls 0.06 cfs)

Primary OutFlow  Max=2.60 cfs @ 12.33 hrs  HW=76.15'  TW=76.03'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 2.60 cfs @ 1.92 fps)

Summary for Pond 1B: Small Depression at NE Corner of Building

Inflow Area = 2.122 ac, 2.77% Impervious,  Inflow Depth = 1.83"    for  100-yr event
Inflow = 2.72 cfs @ 12.32 hrs,  Volume= 0.323 af
Outflow = 2.72 cfs @ 12.33 hrs,  Volume= 0.323 af,  Atten= 0%,  Lag= 0.5 min
Discarded = 0.00 cfs @ 12.33 hrs,  Volume= 0.001 af
Primary = 2.71 cfs @ 12.33 hrs,  Volume= 0.322 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 76.03' @ 12.33 hrs   Surf.Area= 203 sf   Storage= 38 cf

Plug-Flow detention time= 0.1 min calculated for 0.323 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 881.4 - 881.2 )

Volume Invert Avail.Storage Storage Description
#1 75.54' 457 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)
75.54 2 2.0 0 0 2
76.00 193 85.0 33 33 577
77.00 709 107.0 424 457 927
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Device Routing     Invert Outlet Devices
#1 Primary 75.54' 4.00' W x 2.00' H  x 45.0' long Culvert   

Box, 30-75° wingwalls, square crown,  Ke= 0.400   
Outlet Invert= 75.53'   S= 0.0002 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections   

#2 Discarded 75.54' 1.020 in/hr Exfiltration over Surface area   

Discarded OutFlow  Max=0.00 cfs @ 12.33 hrs  HW=76.03'   (Free Discharge)
2=Exfiltration  (Exfiltration Controls 0.00 cfs)

Primary OutFlow  Max=2.70 cfs @ 12.33 hrs  HW=76.03'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 2.70 cfs @ 1.85 fps)

Summary for Pond 1C: Storage Behind Culvert

Inflow Area = 0.904 ac, 4.83% Impervious,  Inflow Depth = 2.60"    for  100-yr event
Inflow = 1.82 cfs @ 12.28 hrs,  Volume= 0.196 af
Outflow = 1.65 cfs @ 12.38 hrs,  Volume= 0.196 af,  Atten= 10%,  Lag= 5.9 min
Discarded = 0.08 cfs @ 12.38 hrs,  Volume= 0.009 af
Primary = 1.56 cfs @ 12.38 hrs,  Volume= 0.188 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 77.91' @ 12.38 hrs   Surf.Area= 3,524 sf   Storage= 394 cf

Plug-Flow detention time= 1.9 min calculated for 0.196 af (100% of inflow)
Center-of-Mass det. time= 1.9 min ( 867.6 - 865.7 )

Volume Invert Avail.Storage Storage Description
#1 77.58' 4,907 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)
77.58 2 2.0 0 0 2
78.00 5,752 313.0 821 821 7,798
78.50 10,860 398.0 4,086 4,907 12,611

Device Routing     Invert Outlet Devices
#1 Primary 77.58' 4.00' W x 2.00' H  x 45.0' long Culvert   

Box, 30-75° wingwalls, square crown,  Ke= 0.400   
Outlet Invert= 77.54'   S= 0.0009 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections   

#2 Discarded 77.58' 1.020 in/hr Exfiltration over Surface area   

Discarded OutFlow  Max=0.08 cfs @ 12.38 hrs  HW=77.91'   (Free Discharge)
2=Exfiltration  (Exfiltration Controls 0.08 cfs)

Primary OutFlow  Max=1.56 cfs @ 12.38 hrs  HW=77.91'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 1.56 cfs @ 1.59 fps)
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Summary for Pond 2A: Depression at SE Corner of Building

Inflow Area = 0.987 ac, 0.00% Impervious,  Inflow Depth = 1.67"    for  100-yr event
Inflow = 1.28 cfs @ 12.22 hrs,  Volume= 0.137 af
Outflow = 1.06 cfs @ 12.36 hrs,  Volume= 0.137 af,  Atten= 17%,  Lag= 8.1 min
Discarded = 0.05 cfs @ 12.36 hrs,  Volume= 0.004 af
Primary = 1.01 cfs @ 12.36 hrs,  Volume= 0.133 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 74.47' @ 12.36 hrs   Surf.Area= 1,946 sf   Storage= 326 cf

Plug-Flow detention time= 2.0 min calculated for 0.137 af (100% of inflow)
Center-of-Mass det. time= 2.0 min ( 890.4 - 888.4 )

Volume Invert Avail.Storage Storage Description
#1 73.90' 33,995 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)
73.90 2 2.0 0 0 2
74.00 10 10.0 1 1 10
75.00 8,304 644.0 2,867 2,868 33,007
76.00 16,851 655.0 12,328 15,196 34,316
77.00 20,817 705.0 18,799 33,995 39,770

Device Routing     Invert Outlet Devices
#1 Primary 73.90' 12.0"  x 44.0' long Culvert   RCP, sq.cut end projecting,  Ke= 0.500   

Outlet Invert= 73.55'   S= 0.0080 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections   

#2 Discarded 73.90' 1.020 in/hr Exfiltration over Surface area   

Discarded OutFlow  Max=0.05 cfs @ 12.36 hrs  HW=74.46'   (Free Discharge)
2=Exfiltration  (Exfiltration Controls 0.05 cfs)

Primary OutFlow  Max=1.01 cfs @ 12.36 hrs  HW=74.46'  TW=73.08'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 1.01 cfs @ 3.19 fps)

Summary for Pond 2B: Depression at SW Corner of Building

Inflow Area = 2.680 ac, 78.33% Impervious,  Inflow Depth = 5.94"    for  100-yr event
Inflow = 16.74 cfs @ 12.10 hrs,  Volume= 1.326 af
Outflow = 5.73 cfs @ 12.39 hrs,  Volume= 1.326 af,  Atten= 66%,  Lag= 17.4 min
Discarded = 0.19 cfs @ 12.39 hrs,  Volume= 0.046 af
Primary = 5.54 cfs @ 12.39 hrs,  Volume= 1.281 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 77.24' @ 12.39 hrs   Surf.Area= 8,122 sf   Storage= 12,243 cf

Plug-Flow detention time= 15.1 min calculated for 1.324 af (100% of inflow)
Center-of-Mass det. time= 15.1 min ( 792.3 - 777.1 )
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Volume Invert Avail.Storage Storage Description
#1 74.35' 14,436 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)
74.35 2 2.0 0 0 2
75.00 2,273 200.0 508 508 3,185
76.00 5,058 288.0 3,574 4,081 6,612
77.00 7,587 358.0 6,280 10,361 10,224
77.50 8,725 416.0 4,075 14,436 13,802

Device Routing     Invert Outlet Devices
#1 Primary 74.35' 12.0"  x 45.0' long Culvert   RCP, sq.cut end projecting,  Ke= 0.500   

Outlet Invert= 73.99'   S= 0.0080 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections   

#2 Discarded 74.35' 1.020 in/hr Exfiltration over Surface area   

Discarded OutFlow  Max=0.19 cfs @ 12.39 hrs  HW=77.24'   (Free Discharge)
2=Exfiltration  (Exfiltration Controls 0.19 cfs)

Primary OutFlow  Max=5.54 cfs @ 12.39 hrs  HW=77.24'  TW=73.10'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 5.54 cfs @ 7.05 fps)

Summary for Pond 2C: Depression West of Building

Inflow Area = 0.542 ac, 1.63% Impervious,  Inflow Depth = 2.31"    for  100-yr event
Inflow = 1.38 cfs @ 12.10 hrs,  Volume= 0.104 af
Outflow = 0.70 cfs @ 12.30 hrs,  Volume= 0.104 af,  Atten= 49%,  Lag= 12.0 min
Discarded = 0.10 cfs @ 12.30 hrs,  Volume= 0.016 af
Primary = 0.60 cfs @ 12.30 hrs,  Volume= 0.088 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 76.02' @ 12.30 hrs   Surf.Area= 4,256 sf   Storage= 664 cf

Plug-Flow detention time= 9.1 min calculated for 0.104 af (100% of inflow)
Center-of-Mass det. time= 9.1 min ( 870.0 - 860.9 )

Volume Invert Avail.Storage Storage Description
#1 75.60' 15,028 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)
75.60 2 2.0 0 0 2
76.00 4,193 270.0 572 572 5,803
77.00 7,571 341.0 5,799 6,371 9,269
78.00 9,791 412.0 8,657 15,028 13,540

Device Routing     Invert Outlet Devices
#1 Primary 75.60' 12.0"  x 37.0' long Culvert   RCP, sq.cut end projecting,  Ke= 0.500   

Outlet Invert= 75.30'   S= 0.0081 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections   
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#2 Discarded 75.60' 1.020 in/hr Exfiltration over Surface area   

Discarded OutFlow  Max=0.10 cfs @ 12.30 hrs  HW=76.02'   (Free Discharge)
2=Exfiltration  (Exfiltration Controls 0.10 cfs)

Primary OutFlow  Max=0.60 cfs @ 12.30 hrs  HW=76.02'  TW=73.03'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 0.60 cfs @ 2.80 fps)

Summary for Pond EDB: Existing Detention Basin

Inflow Area = 9.353 ac, 67.68% Impervious,  Inflow Depth = 5.32"    for  100-yr event
Inflow = 38.95 cfs @ 12.09 hrs,  Volume= 4.148 af
Outflow = 5.10 cfs @ 13.57 hrs,  Volume= 2.989 af,  Atten= 87%,  Lag= 88.7 min
Primary = 5.10 cfs @ 13.57 hrs,  Volume= 2.989 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs / 2
Peak Elev= 73.41' @ 13.57 hrs   Surf.Area= 70,744 sf   Storage= 113,388 cf

Plug-Flow detention time= 410.5 min calculated for 2.984 af (72% of inflow)
Center-of-Mass det. time= 321.9 min ( 1,104.1 - 782.1 )

Volume Invert Avail.Storage Storage Description
#1 71.70' 155,808 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)
71.70 60,155 952.0 0 0 60,155
72.00 63,529 1,023.0 18,550 18,550 71,318
73.00 68,606 1,069.0 66,051 84,602 79,047
74.00 73,838 1,080.0 71,206 155,808 81,213

Device Routing     Invert Outlet Devices
#1 Primary 72.01' 12.0"  x 3.0' long Culvert   RCP, square edge headwall,  Ke= 0.500   

Outlet Invert= 72.00'   S= 0.0033 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections   

#2 Primary 73.30' 20.0' long  x 10.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   

Primary OutFlow  Max=5.10 cfs @ 13.57 hrs  HW=73.41'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 3.21 cfs @ 4.08 fps)
2=Broad-Crested Rectangular Weir  (Weir Controls 1.89 cfs @ 0.84 fps)
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Time span=0.00-30.00 hrs, dt=0.01 hrs, 3001 points x 3
Runoff by SCS TR-20 method, UH=SCS

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

Runoff Area=211,668 sf   1.40% Impervious   Runoff Depth=0.00"Subcatchment S-1: Tributary to BVW
   Flow Length=170'   Tc=18.7 min   CN=38   Runoff=0.00 cfs  0.000 af

Runoff Area=53,106 sf   72.43% Impervious   Runoff Depth=1.70"Subcatchment S-1A: Tributary to Basin 1A
   Tc=6.0 min   CN=82   Runoff=2.43 cfs  0.173 af

Runoff Area=39,140 sf   77.07% Impervious   Runoff Depth=1.85"Subcatchment S-1B: Tributary to Basin 1B
   Tc=6.0 min   CN=84   Runoff=1.95 cfs  0.139 af

Runoff Area=26,038 sf   54.47% Impervious   Runoff Depth=1.00"Subcatchment S-1C: Tributary to Basin 1C
   Tc=6.0 min   CN=71   Runoff=0.65 cfs  0.050 af

Runoff Area=47,835 sf   87.15% Impervious   Runoff Depth=2.35"Subcatchment S-1D: Tributary to Basin 1D
   Tc=6.0 min   CN=90   Runoff=2.99 cfs  0.215 af

Runoff Area=306,960 sf   90.17% Impervious   Runoff Depth=2.64"Subcatchment S-2: Tributary to Existing 
   Tc=6.0 min   CN=93   Runoff=21.02 cfs  1.549 af

Runoff Area=42,292 sf   49.26% Impervious   Runoff Depth=0.84"Subcatchment S-2A: Tributary to IB-3
   Tc=6.0 min   CN=68   Runoff=0.85 cfs  0.068 af

Runoff Area=38,512 sf   74.34% Impervious   Runoff Depth=1.77"Subcatchment S-2B: Tributary to IB-4
   Tc=6.0 min   CN=83   Runoff=1.84 cfs  0.131 af

Runoff Area=20,685 sf   52.89% Impervious   Runoff Depth=0.95"Subcatchment S-2C: Tributary to IB-5
   Tc=6.0 min   CN=70   Runoff=0.48 cfs  0.037 af

Runoff Area=11,572 sf   95.61% Impervious   Runoff Depth=2.84"Subcatchment S-PC1: Tributary to Pump 
   Tc=6.0 min   CN=95   Runoff=0.83 cfs  0.063 af

Runoff Area=17,206 sf   100.00% Impervious   Runoff Depth=3.17"Subcatchment S-PC2: Tributary to Pump 
   Tc=6.0 min   CN=98   Runoff=1.31 cfs  0.104 af

   Inflow=0.60 cfs  0.662 afReach SR: Site Runoff to BVW
   Outflow=0.60 cfs  0.662 af

Peak Elev=76.96'  Storage=3,119 cf   Inflow=3.84 cfs  0.238 afPond 1A: Basin 1A
   Discarded=0.72 cfs  0.238 af   Primary=0.00 cfs  0.000 af   Outflow=0.72 cfs  0.238 af

Peak Elev=76.98'  Storage=972 cf   Inflow=2.09 cfs  0.200 afPond 1B: Basin 1B
   Discarded=0.23 cfs  0.134 af   Primary=1.48 cfs  0.065 af   Outflow=1.70 cfs  0.200 af

Peak Elev=76.33'  Storage=2,169 cf   Inflow=3.35 cfs  0.256 afPond 1C: Basin 1C
   Discarded=1.28 cfs  0.256 af   Primary=0.00 cfs  0.000 af   Outflow=1.28 cfs  0.256 af

Peak Elev=77.09'  Storage=570 cf   Inflow=3.44 cfs  0.318 afPond 1D: Basin 1D
   Discarded=0.46 cfs  0.112 af   Primary=2.72 cfs  0.206 af   Outflow=3.18 cfs  0.318 af
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Peak Elev=72.50'  Storage=50,973 cf   Inflow=21.02 cfs  1.549 afPond EDB: Existing Detention Basin
   Outflow=0.60 cfs  0.662 af

Peak Elev=77.00'  Storage=0 cf   Inflow=0.85 cfs  0.068 afPond IB-3: Infiltration Basin 3
   Discarded=0.85 cfs  0.068 af   Primary=0.00 cfs  0.000 af   Outflow=0.85 cfs  0.068 af

Peak Elev=77.73'  Storage=1,401 cf   Inflow=1.84 cfs  0.131 afPond IB-4: Infiltration Basin 4
   Discarded=0.45 cfs  0.131 af   Primary=0.00 cfs  0.000 af   Outflow=0.45 cfs  0.131 af

Peak Elev=76.65'  Storage=356 cf   Inflow=0.48 cfs  0.037 afPond IB-5: Infiltration Basin 5
   Discarded=0.12 cfs  0.037 af   Primary=0.00 cfs  0.000 af   Outflow=0.12 cfs  0.037 af

Peak Elev=70.15'  Storage=838 cf   Inflow=0.83 cfs  0.063 afPond PC-1: Pump Chamber 1
   Outflow=0.13 cfs  0.061 af

Peak Elev=68.97'  Storage=668 cf   Inflow=1.31 cfs  0.104 afPond PC-2: Pump Chamber 2
   Outflow=0.45 cfs  0.103 af

Total Runoff Area = 18.710 ac   Runoff Volume = 2.530 af   Average Runoff Depth = 1.62"
39.52% Pervious = 7.394 ac     60.48% Impervious = 11.316 ac
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Summary for Subcatchment S-1: Tributary to BVW

Runoff = 0.00 cfs @ 24.04 hrs,  Volume= 0.000 af,  Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr 2-yr  Rainfall=3.40"

Area (sf) CN Description
121,448 30 Woods, Good, HSG A

43,177 55 Woods, Good, HSG B
41,657 39 >75% Grass cover, Good, HSG A

2,420 61 >75% Grass cover, Good, HSG B
* 2,966 98 Proposed Pavement

211,668 38 Weighted Average
208,702 Pervious Area

2,966 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
14.7 50 0.0120 0.06 Sheet Flow, AB

Woods: Light underbrush   n= 0.400   P2= 3.40"
4.0 120 0.0100 0.50 Shallow Concentrated Flow, BC

Woodland   Kv= 5.0 fps
18.7 170 Total

Summary for Subcatchment S-1A: Tributary to Basin 1A

Runoff = 2.43 cfs @ 12.09 hrs,  Volume= 0.173 af,  Depth= 1.70"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr 2-yr  Rainfall=3.40"

Area (sf) CN Description
14,643 39 >75% Grass cover, Good, HSG A
35,113 98 Paved parking & roofs

* 3,350 98 Concrete
53,106 82 Weighted Average
14,643 Pervious Area
38,463 Impervious Area

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

6.0 Direct Entry, TR-55 Minimum

Summary for Subcatchment S-1B: Tributary to Basin 1B

Runoff = 1.95 cfs @ 12.09 hrs,  Volume= 0.139 af,  Depth= 1.85"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr 2-yr  Rainfall=3.40"
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Area (sf) CN Description
8,973 39 >75% Grass cover, Good, HSG A

30,167 98 Paved parking & roofs
39,140 84 Weighted Average

8,973 Pervious Area
30,167 Impervious Area

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

6.0 Direct Entry, TR-55 Minimum

Summary for Subcatchment S-1C: Tributary to Basin 1C

Runoff = 0.65 cfs @ 12.10 hrs,  Volume= 0.050 af,  Depth= 1.00"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr 2-yr  Rainfall=3.40"

Area (sf) CN Description
11,856 39 >75% Grass cover, Good, HSG A
11,729 98 Paved parking & roofs

* 1,901 98 Roof
* 552 98 Concrete

26,038 71 Weighted Average
11,856 Pervious Area
14,182 Impervious Area

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

6.0 Direct Entry, TR-55 Minimum

Summary for Subcatchment S-1D: Tributary to Basin 1D

Runoff = 2.99 cfs @ 12.09 hrs,  Volume= 0.215 af,  Depth= 2.35"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr 2-yr  Rainfall=3.40"

Area (sf) CN Description
6,146 39 >75% Grass cover, Good, HSG A

39,788 98 Paved parking & roofs
* 1,901 98 Roof

47,835 90 Weighted Average
6,146 Pervious Area

41,689 Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, TR-55 Minimum

Summary for Subcatchment S-2: Tributary to Existing Detention Basin

Runoff = 21.02 cfs @ 12.09 hrs,  Volume= 1.549 af,  Depth= 2.64"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr 2-yr  Rainfall=3.40"

Area (sf) CN Description
23,526 39 >75% Grass cover, Good, HSG A

6,652 61 >75% Grass cover, Good, HSG B
* 58,467 98 Pavement
* 151,500 98 Existing Roof
* 6,660 98 Concrete
* 60,155 98 Existing Basin @ Elev=71.7

306,960 93 Weighted Average
30,178 Pervious Area

276,782 Impervious Area

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

6.0 Direct Entry, TR-55 Minimum

Summary for Subcatchment S-2A: Tributary to IB-3

Runoff = 0.85 cfs @ 12.10 hrs,  Volume= 0.068 af,  Depth= 0.84"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr 2-yr  Rainfall=3.40"

Area (sf) CN Description
21,460 39 >75% Grass cover, Good, HSG A

* 20,832 98 Pavement
42,292 68 Weighted Average
21,460 Pervious Area
20,832 Impervious Area

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

6.0 Direct Entry, TR-55 Minimum

Summary for Subcatchment S-2B: Tributary to IB-4

Runoff = 1.84 cfs @ 12.09 hrs,  Volume= 0.131 af,  Depth= 1.77"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr 2-yr  Rainfall=3.40"
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Area (sf) CN Description
9,883 39 >75% Grass cover, Good, HSG A

* 28,629 98 Pavement
38,512 83 Weighted Average

9,883 Pervious Area
28,629 Impervious Area

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

6.0 Direct Entry, TR-55 Minimum

Summary for Subcatchment S-2C: Tributary to IB-5

Runoff = 0.48 cfs @ 12.10 hrs,  Volume= 0.037 af,  Depth= 0.95"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr 2-yr  Rainfall=3.40"

Area (sf) CN Description
9,745 39 >75% Grass cover, Good, HSG A

* 10,940 98 Pavement
20,685 70 Weighted Average

9,745 Pervious Area
10,940 Impervious Area

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

6.0 Direct Entry, TR-55 Minimum

Summary for Subcatchment S-PC1: Tributary to Pump Chamber-1

Runoff = 0.83 cfs @ 12.08 hrs,  Volume= 0.063 af,  Depth= 2.84"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr 2-yr  Rainfall=3.40"

Area (sf) CN Description
508 39 >75% Grass cover, Good, HSG A

11,064 98 Paved parking & roofs
11,572 95 Weighted Average

508 Pervious Area
11,064 Impervious Area

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

6.0 Direct Entry, TR-55 Minimum
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Summary for Subcatchment S-PC2: Tributary to Pump Chamber-2

Runoff = 1.31 cfs @ 12.08 hrs,  Volume= 0.104 af,  Depth= 3.17"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr 2-yr  Rainfall=3.40"

Area (sf) CN Description
17,206 98 Paved parking & roofs
17,206 Impervious Area

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

6.0 Direct Entry, TR-55 Minimum

Summary for Reach SR: Site Runoff to BVW

Inflow Area = 18.710 ac, 60.48% Impervious,  Inflow Depth > 0.42"    for  2-yr event
Inflow = 0.60 cfs @ 16.11 hrs,  Volume= 0.662 af
Outflow = 0.60 cfs @ 16.11 hrs,  Volume= 0.662 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs / 3

Summary for Pond 1A: Basin 1A

Inflow Area = 2.383 ac, 76.76% Impervious,  Inflow Depth = 1.20"    for  2-yr event
Inflow = 3.84 cfs @ 12.10 hrs,  Volume= 0.238 af
Outflow = 0.72 cfs @ 12.57 hrs,  Volume= 0.238 af,  Atten= 81%,  Lag= 27.8 min
Discarded = 0.72 cfs @ 12.57 hrs,  Volume= 0.238 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 76.96' @ 12.57 hrs   Surf.Area= 3,738 sf   Storage= 3,119 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 34.3 min ( 849.5 - 815.2 )

Volume Invert Avail.Storage Storage Description
#1 76.00' 9,038 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)
76.00 2,771 327.0 0 0 2,771
77.00 3,779 346.0 3,262 3,262 3,843
77.10 5,354 412.0 454 3,716 7,824
78.00 6,489 429.0 5,321 9,038 9,023

Device Routing     Invert Outlet Devices
#1 Primary 77.00' 10.0' long  x 11.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.53  2.59  2.70  2.68  2.67  2.68  2.66  2.64   
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#2 Discarded 76.00' 8.270 in/hr Exfiltration over Surface area   

Discarded OutFlow  Max=0.72 cfs @ 12.57 hrs  HW=76.96'   (Free Discharge)
2=Exfiltration  (Exfiltration Controls 0.72 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=76.00'  TW=0.00'   (Dynamic Tailwater)
1=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)

Summary for Pond 1B: Basin 1B

Inflow Area = 1.164 ac, 81.30% Impervious,  Inflow Depth = 2.06"    for  2-yr event
Inflow = 2.09 cfs @ 12.09 hrs,  Volume= 0.200 af
Outflow = 1.70 cfs @ 12.12 hrs,  Volume= 0.200 af,  Atten= 18%,  Lag= 2.0 min
Discarded = 0.23 cfs @ 12.53 hrs,  Volume= 0.134 af
Primary = 1.48 cfs @ 12.12 hrs,  Volume= 0.065 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 76.98' @ 12.53 hrs   Surf.Area= 1,190 sf   Storage= 972 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 20.0 min ( 846.2 - 826.1 )

Volume Invert Avail.Storage Storage Description
#1 76.00' 3,790 cf Custom Stage Data (Irregular) Listed below

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)
76.00 806 121.0 0 0 806
77.00 1,199 140.0 996 996 1,222
77.10 2,570 241.0 184 1,180 4,284
78.00 3,243 257.0 2,610 3,790 4,956

Device Routing     Invert Outlet Devices
#1 Primary 76.42' 12.0"  x 62.0' long Culvert X 2.00   

RCP, mitered to conform to fill,  Ke= 0.700   
Outlet Invert= 76.00'   S= 0.0068 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections   

#2 Discarded 76.00' 8.270 in/hr Exfiltration over Surface area   

Discarded OutFlow  Max=0.23 cfs @ 12.53 hrs  HW=76.98'   (Free Discharge)
2=Exfiltration  (Exfiltration Controls 0.23 cfs)

Primary OutFlow  Max=1.48 cfs @ 12.12 hrs  HW=76.93'  TW=76.46'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 1.48 cfs @ 2.68 fps)

Summary for Pond 1C: Basin 1C
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Inflow Area = 2.091 ac, 80.23% Impervious,  Inflow Depth = 1.47"    for  2-yr event
Inflow = 3.35 cfs @ 12.11 hrs,  Volume= 0.256 af
Outflow = 1.28 cfs @ 12.50 hrs,  Volume= 0.256 af,  Atten= 62%,  Lag= 23.3 min
Discarded = 1.28 cfs @ 12.50 hrs,  Volume= 0.256 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 76.33' @ 12.50 hrs   Surf.Area= 6,673 sf   Storage= 2,169 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 11.1 min ( 786.3 - 775.2 )

Volume Invert Avail.Storage Storage Description
#1 76.00' 15,589 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)
76.00 6,304 369.0 0 0 6,304
77.00 7,440 388.0 6,864 6,864 7,510
77.10 8,312 371.0 787 7,651 8,537
78.00 9,338 388.0 7,938 15,589 9,619

Device Routing     Invert Outlet Devices
#1 Primary 76.70' 10.0' long  x 11.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.53  2.59  2.70  2.68  2.67  2.68  2.66  2.64   

#2 Discarded 76.00' 8.270 in/hr Exfiltration over Surface area   

Discarded OutFlow  Max=1.28 cfs @ 12.50 hrs  HW=76.33'   (Free Discharge)
2=Exfiltration  (Exfiltration Controls 1.28 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=76.00'  TW=0.00'   (Dynamic Tailwater)
1=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)

Summary for Pond 1D: Basin 1D

Inflow Area = 1.493 ac, 90.55% Impervious,  Inflow Depth = 2.56"    for  2-yr event
Inflow = 3.44 cfs @ 12.09 hrs,  Volume= 0.318 af
Outflow = 3.18 cfs @ 12.12 hrs,  Volume= 0.318 af,  Atten= 8%,  Lag= 2.2 min
Discarded = 0.46 cfs @ 12.12 hrs,  Volume= 0.112 af
Primary = 2.72 cfs @ 12.12 hrs,  Volume= 0.206 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 77.09' @ 12.12 hrs   Surf.Area= 2,391 sf   Storage= 570 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 9.4 min ( 802.7 - 793.3 )

Volume Invert Avail.Storage Storage Description
#1 76.00' 3,603 cf Custom Stage Data (Irregular) Listed below (Recalc)
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Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)
76.00 277 108.0 0 0 277
77.00 642 130.0 447 447 710
77.10 2,776 416.0 158 605 13,137
78.00 3,919 454.0 2,998 3,603 15,797

Device Routing     Invert Outlet Devices
#1 Discarded 76.00' 8.270 in/hr Exfiltration over Surface area   
#2 Primary 76.37' 12.0"  x 62.0' long Culvert X 2.00   

RCP, mitered to conform to fill,  Ke= 0.700   
Outlet Invert= 76.00'   S= 0.0060 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections   

Discarded OutFlow  Max=0.46 cfs @ 12.12 hrs  HW=77.09'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.46 cfs)

Primary OutFlow  Max=2.72 cfs @ 12.12 hrs  HW=77.09'  TW=76.15'   (Dynamic Tailwater)
2=Culvert  (Barrel Controls 2.72 cfs @ 3.16 fps)

Summary for Pond EDB: Existing Detention Basin

Inflow Area = 9.377 ac, 82.55% Impervious,  Inflow Depth = 1.98"    for  2-yr event
Inflow = 21.02 cfs @ 12.09 hrs,  Volume= 1.549 af
Outflow = 0.60 cfs @ 16.11 hrs,  Volume= 0.662 af,  Atten= 97%,  Lag= 241.4 min
Primary = 0.60 cfs @ 16.11 hrs,  Volume= 0.662 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 72.50' @ 16.11 hrs   Surf.Area= 66,046 sf   Storage= 50,973 cf

Plug-Flow detention time= 540.9 min calculated for 0.662 af (43% of inflow)
Center-of-Mass det. time= 418.5 min ( 1,209.1 - 790.6 )

Volume Invert Avail.Storage Storage Description
#1 71.70' 155,808 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)
71.70 60,155 952.0 0 0 60,155
72.00 63,529 1,023.0 18,550 18,550 71,318
73.00 68,606 1,069.0 66,051 84,602 79,047
74.00 73,838 1,080.0 71,206 155,808 81,213

Device Routing     Invert Outlet Devices
#1 Primary 72.01' 12.0"  x 3.0' long Culvert   RCP, square edge headwall,  Ke= 0.500   

Outlet Invert= 72.00'   S= 0.0033 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections   

#2 Primary 73.30' 20.0' long  x 10.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   
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Primary OutFlow  Max=0.60 cfs @ 16.11 hrs  HW=72.50'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 0.60 cfs @ 2.29 fps)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)

Summary for Pond IB-3: Infiltration Basin 3

Inflow Area = 0.971 ac, 49.26% Impervious,  Inflow Depth = 0.84"    for  2-yr event
Inflow = 0.85 cfs @ 12.10 hrs,  Volume= 0.068 af
Outflow = 0.85 cfs @ 12.10 hrs,  Volume= 0.068 af,  Atten= 0%,  Lag= 0.0 min
Discarded = 0.85 cfs @ 12.10 hrs,  Volume= 0.068 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 77.00' @ 12.10 hrs   Surf.Area= 5,983 sf   Storage= 0 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 0.0 min ( 878.3 - 878.3 )

Volume Invert Avail.Storage Storage Description
#1 77.00' 18,565 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)
77.00 5,983 726.0 0 0 5,983
78.00 8,190 745.0 7,058 7,058 8,326
78.10 10,337 917.0 924 7,982 31,074
79.00 13,240 1,028.0 10,583 18,565 48,277

Device Routing     Invert Outlet Devices
#1 Primary 74.00' 12.0"  x 35.0' long Culvert   RCP, sq.cut end projecting,  Ke= 0.500   

Outlet Invert= 73.65'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections   

#2 Device 1 78.50' 24.0" Vert. Orifice/Grate   C= 0.600   
#3 Discarded 77.00' 8.270 in/hr Exfiltration over Surface area   

Discarded OutFlow  Max=1.15 cfs @ 12.10 hrs  HW=77.00'   (Free Discharge)
3=Exfiltration  (Exfiltration Controls 1.15 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=77.00'  TW=71.70'   (Dynamic Tailwater)
1=Culvert  (Passes 0.00 cfs of 5.98 cfs potential flow)

2=Orifice/Grate  ( Controls 0.00 cfs)

Summary for Pond IB-4: Infiltration Basin 4

Inflow Area = 0.884 ac, 74.34% Impervious,  Inflow Depth = 1.77"    for  2-yr event
Inflow = 1.84 cfs @ 12.09 hrs,  Volume= 0.131 af
Outflow = 0.45 cfs @ 12.50 hrs,  Volume= 0.131 af,  Atten= 75%,  Lag= 24.4 min
Discarded = 0.45 cfs @ 12.50 hrs,  Volume= 0.131 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
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Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 77.73' @ 12.50 hrs   Surf.Area= 2,365 sf   Storage= 1,401 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 20.1 min ( 850.2 - 830.1 )

Volume Invert Avail.Storage Storage Description
#1 77.00' 7,650 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)
77.00 1,487 406.0 0 0 1,487
78.00 2,733 425.0 2,079 2,079 2,810
78.10 4,788 631.0 371 2,450 20,121
79.00 6,829 733.0 5,201 7,650 31,210

Device Routing     Invert Outlet Devices
#1 Discarded 77.00' 8.270 in/hr Exfiltration over Surface area   
#2 Primary 74.50' 18.0"  x 40.0' long Culvert   RCP, sq.cut end projecting,  Ke= 0.500   

Outlet Invert= 74.10'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections   

#3 Device 2 78.40' 24.0" Horiz. Orifice/Grate     Limited to weir flow   C= 0.600   

Discarded OutFlow  Max=0.45 cfs @ 12.50 hrs  HW=77.73'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.45 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=77.00'  TW=71.70'   (Dynamic Tailwater)
2=Culvert  (Passes 0.00 cfs of 11.23 cfs potential flow)

3=Orifice/Grate  ( Controls 0.00 cfs)

Summary for Pond IB-5: Infiltration Basin 5

Inflow Area = 0.475 ac, 52.89% Impervious,  Inflow Depth = 0.95"    for  2-yr event
Inflow = 0.48 cfs @ 12.10 hrs,  Volume= 0.037 af
Outflow = 0.12 cfs @ 12.54 hrs,  Volume= 0.037 af,  Atten= 74%,  Lag= 26.2 min
Discarded = 0.12 cfs @ 12.54 hrs,  Volume= 0.037 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 76.65' @ 12.54 hrs   Surf.Area= 648 sf   Storage= 356 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 18.4 min ( 889.7 - 871.3 )

Volume Invert Avail.Storage Storage Description
#1 76.00' 4,136 cf Custom Stage Data (Irregular) Listed below (Recalc)
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Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)
76.00 448 89.0 0 0 448
77.00 769 114.0 601 601 864
77.10 1,343 151.0 104 706 1,645
78.00 1,773 167.0 1,398 2,103 2,074
79.00 2,304 186.0 2,033 4,136 2,636

Device Routing     Invert Outlet Devices
#1 Discarded 76.00' 8.270 in/hr Exfiltration over Surface area   
#2 Primary 76.00' 12.0"  x 32.0' long Culvert   RCP, sq.cut end projecting,  Ke= 0.500   

Outlet Invert= 75.68'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections   

#3 Device 2 78.50' 12.0" Horiz. Orifice/Grate     Limited to weir flow   C= 0.600   

Discarded OutFlow  Max=0.12 cfs @ 12.54 hrs  HW=76.65'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.12 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=76.00'  TW=71.70'   (Dynamic Tailwater)
2=Culvert  ( Controls 0.00 cfs)

3=Orifice/Grate  ( Controls 0.00 cfs)

Summary for Pond PC-1: Pump Chamber 1

Inflow Area = 0.266 ac, 95.61% Impervious,  Inflow Depth = 2.84"    for  2-yr event
Inflow = 0.83 cfs @ 12.08 hrs,  Volume= 0.063 af
Outflow = 0.13 cfs @ 11.75 hrs,  Volume= 0.061 af,  Atten= 84%,  Lag= 0.0 min
Primary = 0.13 cfs @ 11.75 hrs,  Volume= 0.061 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 70.15' @ 12.56 hrs   Surf.Area= 144 sf   Storage= 838 cf

Plug-Flow detention time= 61.6 min calculated for 0.061 af (97% of inflow)
Center-of-Mass det. time= 45.5 min ( 824.7 - 779.1 )

Volume Invert Avail.Storage Storage Description
#1 64.33' 1,392 cf 9.00'W x 16.00'L x 9.67'H Prismatoid
#2 74.00' 75 cf 4.00'D x 3.00'H Vertical Cone/Cylinder  x 2
#3 77.00' 4,022 cf Custom Stage Data (Irregular) Listed below (Recalc)

5,490 cf Total Available Storage

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)
77.00 100 100.0 0 0 100
78.00 10,920 807.0 4,022 4,022 51,131

Device Routing     Invert Outlet Devices
#1 Primary 64.83' Special & User-Defined   

Head  (feet)  0.00  0.10  9.17   
Disch. (cfs)  0.000  0.134  0.134   
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Primary OutFlow  Max=0.13 cfs @ 11.75 hrs  HW=65.02'  TW=76.20'   (Dynamic Tailwater)
1=Special & User-Defined  (Custom Controls 0.13 cfs)

Summary for Pond PC-2: Pump Chamber 2

Inflow Area = 0.395 ac,100.00% Impervious,  Inflow Depth = 3.17"    for  2-yr event
Inflow = 1.31 cfs @ 12.08 hrs,  Volume= 0.104 af
Outflow = 0.45 cfs @ 11.92 hrs,  Volume= 0.103 af,  Atten= 66%,  Lag= 0.0 min
Primary = 0.45 cfs @ 11.92 hrs,  Volume= 0.103 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 68.97' @ 12.35 hrs   Surf.Area= 144 sf   Storage= 668 cf

Plug-Flow detention time= 24.7 min calculated for 0.103 af (98% of inflow)
Center-of-Mass det. time= 14.4 min ( 769.5 - 755.1 )

Volume Invert Avail.Storage Storage Description
#1 64.33' 1,392 cf 9.00'W x 16.00'L x 9.67'H Prismatoid
#2 74.00' 38 cf 4.00'D x 3.00'H Vertical Cone/Cylinder
#3 77.00' 4,021 cf Custom Stage Data (Irregular) Listed below (Recalc)

5,451 cf Total Available Storage

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)
77.00 100 100.0 0 0 100
78.00 10,919 807.0 4,021 4,021 51,131

Device Routing     Invert Outlet Devices
#1 Primary 64.83' Special & User-Defined   

Head  (feet)  0.00  0.10  9.17   
Disch. (cfs)  0.000  0.446  0.446   

Primary OutFlow  Max=0.45 cfs @ 11.92 hrs  HW=65.02'  TW=76.85'   (Dynamic Tailwater)
1=Special & User-Defined  (Custom Controls 0.45 cfs)
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Time span=0.00-30.00 hrs, dt=0.01 hrs, 3001 points x 3
Runoff by SCS TR-20 method, UH=SCS

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

Runoff Area=211,668 sf   1.40% Impervious   Runoff Depth=0.13"Subcatchment S-1: Tributary to BVW
   Flow Length=170'   Tc=18.7 min   CN=38   Runoff=0.09 cfs  0.054 af

Runoff Area=53,106 sf   72.43% Impervious   Runoff Depth=2.90"Subcatchment S-1A: Tributary to Basin 1A
   Tc=6.0 min   CN=82   Runoff=4.14 cfs  0.295 af

Runoff Area=39,140 sf   77.07% Impervious   Runoff Depth=3.09"Subcatchment S-1B: Tributary to Basin 1B
   Tc=6.0 min   CN=84   Runoff=3.24 cfs  0.231 af

Runoff Area=26,038 sf   54.47% Impervious   Runoff Depth=1.97"Subcatchment S-1C: Tributary to Basin 1C
   Tc=6.0 min   CN=71   Runoff=1.36 cfs  0.098 af

Runoff Area=47,835 sf   87.15% Impervious   Runoff Depth=3.68"Subcatchment S-1D: Tributary to Basin 1D
   Tc=6.0 min   CN=90   Runoff=4.59 cfs  0.337 af

Runoff Area=306,960 sf   90.17% Impervious   Runoff Depth=4.00"Subcatchment S-2: Tributary to Existing 
   Tc=6.0 min   CN=93   Runoff=31.16 cfs  2.350 af

Runoff Area=42,292 sf   49.26% Impervious   Runoff Depth=1.74"Subcatchment S-2A: Tributary to IB-3
   Tc=6.0 min   CN=68   Runoff=1.91 cfs  0.141 af

Runoff Area=38,512 sf   74.34% Impervious   Runoff Depth=2.99"Subcatchment S-2B: Tributary to IB-4
   Tc=6.0 min   CN=83   Runoff=3.09 cfs  0.221 af

Runoff Area=20,685 sf   52.89% Impervious   Runoff Depth=1.89"Subcatchment S-2C: Tributary to IB-5
   Tc=6.0 min   CN=70   Runoff=1.03 cfs  0.075 af

Runoff Area=11,572 sf   95.61% Impervious   Runoff Depth=4.22"Subcatchment S-PC1: Tributary to Pump 
   Tc=6.0 min   CN=95   Runoff=1.21 cfs  0.093 af

Runoff Area=17,206 sf   100.00% Impervious   Runoff Depth=4.56"Subcatchment S-PC2: Tributary to Pump 
   Tc=6.0 min   CN=98   Runoff=1.85 cfs  0.150 af

   Inflow=2.81 cfs  1.474 afReach SR: Site Runoff to BVW
   Outflow=2.81 cfs  1.474 af

Peak Elev=77.18'  Storage=4,167 cf   Inflow=5.78 cfs  0.417 afPond 1A: Basin 1A
   Discarded=1.04 cfs  0.350 af   Primary=1.99 cfs  0.066 af   Outflow=3.03 cfs  0.417 af

Peak Elev=77.25'  Storage=1,612 cf   Inflow=3.37 cfs  0.323 afPond 1B: Basin 1B
   Discarded=0.51 cfs  0.201 af   Primary=1.67 cfs  0.122 af   Outflow=2.14 cfs  0.323 af

Peak Elev=76.71'  Storage=4,733 cf   Inflow=4.79 cfs  0.442 afPond 1C: Basin 1C
   Discarded=1.36 cfs  0.442 af   Primary=0.01 cfs  0.000 af   Outflow=1.37 cfs  0.442 af

Peak Elev=77.22'  Storage=951 cf   Inflow=5.03 cfs  0.486 afPond 1D: Basin 1D
   Discarded=0.56 cfs  0.141 af   Primary=3.56 cfs  0.344 af   Outflow=4.12 cfs  0.486 af
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Peak Elev=72.80'  Storage=71,103 cf   Inflow=31.16 cfs  2.350 afPond EDB: Existing Detention Basin
   Outflow=1.41 cfs  1.354 af

Peak Elev=77.05'  Storage=306 cf   Inflow=1.91 cfs  0.141 afPond IB-3: Infiltration Basin 3
   Discarded=1.17 cfs  0.141 af   Primary=0.00 cfs  0.000 af   Outflow=1.17 cfs  0.141 af

Peak Elev=78.13'  Storage=2,572 cf   Inflow=3.09 cfs  0.221 afPond IB-4: Infiltration Basin 4
   Discarded=0.93 cfs  0.221 af   Primary=0.00 cfs  0.000 af   Outflow=0.93 cfs  0.221 af

Peak Elev=77.23'  Storage=884 cf   Inflow=1.03 cfs  0.075 afPond IB-5: Infiltration Basin 5
   Discarded=0.27 cfs  0.075 af   Primary=0.00 cfs  0.000 af   Outflow=0.27 cfs  0.075 af

Peak Elev=74.45'  Storage=1,404 cf   Inflow=1.21 cfs  0.093 afPond PC-1: Pump Chamber 1
   Outflow=0.13 cfs  0.092 af

Peak Elev=73.59'  Storage=1,334 cf   Inflow=1.85 cfs  0.150 afPond PC-2: Pump Chamber 2
   Outflow=0.45 cfs  0.149 af

Total Runoff Area = 18.710 ac   Runoff Volume = 4.044 af   Average Runoff Depth = 2.59"
39.52% Pervious = 7.394 ac     60.48% Impervious = 11.316 ac
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Summary for Subcatchment S-1: Tributary to BVW

Runoff = 0.09 cfs @ 14.77 hrs,  Volume= 0.054 af,  Depth= 0.13"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr 10-yr  Rainfall=4.80"

Area (sf) CN Description
121,448 30 Woods, Good, HSG A

43,177 55 Woods, Good, HSG B
41,657 39 >75% Grass cover, Good, HSG A

2,420 61 >75% Grass cover, Good, HSG B
* 2,966 98 Proposed Pavement

211,668 38 Weighted Average
208,702 Pervious Area

2,966 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
14.7 50 0.0120 0.06 Sheet Flow, AB

Woods: Light underbrush   n= 0.400   P2= 3.40"
4.0 120 0.0100 0.50 Shallow Concentrated Flow, BC

Woodland   Kv= 5.0 fps
18.7 170 Total

Summary for Subcatchment S-1A: Tributary to Basin 1A

Runoff = 4.14 cfs @ 12.09 hrs,  Volume= 0.295 af,  Depth= 2.90"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr 10-yr  Rainfall=4.80"

Area (sf) CN Description
14,643 39 >75% Grass cover, Good, HSG A
35,113 98 Paved parking & roofs

* 3,350 98 Concrete
53,106 82 Weighted Average
14,643 Pervious Area
38,463 Impervious Area

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

6.0 Direct Entry, TR-55 Minimum

Summary for Subcatchment S-1B: Tributary to Basin 1B

Runoff = 3.24 cfs @ 12.09 hrs,  Volume= 0.231 af,  Depth= 3.09"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr 10-yr  Rainfall=4.80"
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Area (sf) CN Description
8,973 39 >75% Grass cover, Good, HSG A

30,167 98 Paved parking & roofs
39,140 84 Weighted Average

8,973 Pervious Area
30,167 Impervious Area

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

6.0 Direct Entry, TR-55 Minimum

Summary for Subcatchment S-1C: Tributary to Basin 1C

Runoff = 1.36 cfs @ 12.09 hrs,  Volume= 0.098 af,  Depth= 1.97"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr 10-yr  Rainfall=4.80"

Area (sf) CN Description
11,856 39 >75% Grass cover, Good, HSG A
11,729 98 Paved parking & roofs

* 1,901 98 Roof
* 552 98 Concrete

26,038 71 Weighted Average
11,856 Pervious Area
14,182 Impervious Area

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

6.0 Direct Entry, TR-55 Minimum

Summary for Subcatchment S-1D: Tributary to Basin 1D

Runoff = 4.59 cfs @ 12.09 hrs,  Volume= 0.337 af,  Depth= 3.68"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr 10-yr  Rainfall=4.80"

Area (sf) CN Description
6,146 39 >75% Grass cover, Good, HSG A

39,788 98 Paved parking & roofs
* 1,901 98 Roof

47,835 90 Weighted Average
6,146 Pervious Area

41,689 Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, TR-55 Minimum

Summary for Subcatchment S-2: Tributary to Existing Detention Basin

Runoff = 31.16 cfs @ 12.08 hrs,  Volume= 2.350 af,  Depth= 4.00"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr 10-yr  Rainfall=4.80"

Area (sf) CN Description
23,526 39 >75% Grass cover, Good, HSG A

6,652 61 >75% Grass cover, Good, HSG B
* 58,467 98 Pavement
* 151,500 98 Existing Roof
* 6,660 98 Concrete
* 60,155 98 Existing Basin @ Elev=71.7

306,960 93 Weighted Average
30,178 Pervious Area

276,782 Impervious Area

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

6.0 Direct Entry, TR-55 Minimum

Summary for Subcatchment S-2A: Tributary to IB-3

Runoff = 1.91 cfs @ 12.09 hrs,  Volume= 0.141 af,  Depth= 1.74"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr 10-yr  Rainfall=4.80"

Area (sf) CN Description
21,460 39 >75% Grass cover, Good, HSG A

* 20,832 98 Pavement
42,292 68 Weighted Average
21,460 Pervious Area
20,832 Impervious Area

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

6.0 Direct Entry, TR-55 Minimum

Summary for Subcatchment S-2B: Tributary to IB-4

Runoff = 3.09 cfs @ 12.09 hrs,  Volume= 0.221 af,  Depth= 2.99"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr 10-yr  Rainfall=4.80"
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Area (sf) CN Description
9,883 39 >75% Grass cover, Good, HSG A

* 28,629 98 Pavement
38,512 83 Weighted Average

9,883 Pervious Area
28,629 Impervious Area

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

6.0 Direct Entry, TR-55 Minimum

Summary for Subcatchment S-2C: Tributary to IB-5

Runoff = 1.03 cfs @ 12.09 hrs,  Volume= 0.075 af,  Depth= 1.89"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr 10-yr  Rainfall=4.80"

Area (sf) CN Description
9,745 39 >75% Grass cover, Good, HSG A

* 10,940 98 Pavement
20,685 70 Weighted Average

9,745 Pervious Area
10,940 Impervious Area

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

6.0 Direct Entry, TR-55 Minimum

Summary for Subcatchment S-PC1: Tributary to Pump Chamber-1

Runoff = 1.21 cfs @ 12.08 hrs,  Volume= 0.093 af,  Depth= 4.22"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr 10-yr  Rainfall=4.80"

Area (sf) CN Description
508 39 >75% Grass cover, Good, HSG A

11,064 98 Paved parking & roofs
11,572 95 Weighted Average

508 Pervious Area
11,064 Impervious Area

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

6.0 Direct Entry, TR-55 Minimum
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Summary for Subcatchment S-PC2: Tributary to Pump Chamber-2

Runoff = 1.85 cfs @ 12.08 hrs,  Volume= 0.150 af,  Depth= 4.56"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr 10-yr  Rainfall=4.80"

Area (sf) CN Description
17,206 98 Paved parking & roofs
17,206 Impervious Area

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

6.0 Direct Entry, TR-55 Minimum

Summary for Reach SR: Site Runoff to BVW

Inflow Area = 18.710 ac, 60.48% Impervious,  Inflow Depth > 0.95"    for  10-yr event
Inflow = 2.81 cfs @ 12.31 hrs,  Volume= 1.474 af
Outflow = 2.81 cfs @ 12.31 hrs,  Volume= 1.474 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs / 3

Summary for Pond 1A: Basin 1A

Inflow Area = 2.383 ac, 76.76% Impervious,  Inflow Depth = 2.10"    for  10-yr event
Inflow = 5.78 cfs @ 12.08 hrs,  Volume= 0.417 af
Outflow = 3.03 cfs @ 12.28 hrs,  Volume= 0.417 af,  Atten= 48%,  Lag= 11.7 min
Discarded = 1.04 cfs @ 12.28 hrs,  Volume= 0.350 af
Primary = 1.99 cfs @ 12.28 hrs,  Volume= 0.066 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 77.18' @ 12.28 hrs   Surf.Area= 5,455 sf   Storage= 4,167 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 32.7 min ( 839.6 - 807.0 )

Volume Invert Avail.Storage Storage Description
#1 76.00' 9,038 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)
76.00 2,771 327.0 0 0 2,771
77.00 3,779 346.0 3,262 3,262 3,843
77.10 5,354 412.0 454 3,716 7,824
78.00 6,489 429.0 5,321 9,038 9,023

Device Routing     Invert Outlet Devices
#1 Primary 77.00' 10.0' long  x 11.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.53  2.59  2.70  2.68  2.67  2.68  2.66  2.64   
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#2 Discarded 76.00' 8.270 in/hr Exfiltration over Surface area   

Discarded OutFlow  Max=1.04 cfs @ 12.28 hrs  HW=77.18'   (Free Discharge)
2=Exfiltration  (Exfiltration Controls 1.04 cfs)

Primary OutFlow  Max=1.99 cfs @ 12.28 hrs  HW=77.18'  TW=0.00'   (Dynamic Tailwater)
1=Broad-Crested Rectangular Weir  (Weir Controls 1.99 cfs @ 1.08 fps)

Summary for Pond 1B: Basin 1B

Inflow Area = 1.164 ac, 81.30% Impervious,  Inflow Depth = 3.33"    for  10-yr event
Inflow = 3.37 cfs @ 12.09 hrs,  Volume= 0.323 af
Outflow = 2.14 cfs @ 12.08 hrs,  Volume= 0.323 af,  Atten= 36%,  Lag= 0.0 min
Discarded = 0.51 cfs @ 12.26 hrs,  Volume= 0.201 af
Primary = 1.67 cfs @ 12.08 hrs,  Volume= 0.122 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 77.25' @ 12.26 hrs   Surf.Area= 2,681 sf   Storage= 1,612 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 21.1 min ( 842.7 - 821.6 )

Volume Invert Avail.Storage Storage Description
#1 76.00' 3,790 cf Custom Stage Data (Irregular) Listed below

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)
76.00 806 121.0 0 0 806
77.00 1,199 140.0 996 996 1,222
77.10 2,570 241.0 184 1,180 4,284
78.00 3,243 257.0 2,610 3,790 4,956

Device Routing     Invert Outlet Devices
#1 Primary 76.42' 12.0"  x 62.0' long Culvert X 2.00   

RCP, mitered to conform to fill,  Ke= 0.700   
Outlet Invert= 76.00'   S= 0.0068 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections   

#2 Discarded 76.00' 8.270 in/hr Exfiltration over Surface area   

Discarded OutFlow  Max=0.51 cfs @ 12.26 hrs  HW=77.25'   (Free Discharge)
2=Exfiltration  (Exfiltration Controls 0.51 cfs)

Primary OutFlow  Max=1.66 cfs @ 12.08 hrs  HW=77.09'  TW=76.83'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 1.66 cfs @ 2.11 fps)

Summary for Pond 1C: Basin 1C
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Inflow Area = 2.091 ac, 80.23% Impervious,  Inflow Depth = 2.54"    for  10-yr event
Inflow = 4.79 cfs @ 12.12 hrs,  Volume= 0.442 af
Outflow = 1.37 cfs @ 12.58 hrs,  Volume= 0.442 af,  Atten= 71%,  Lag= 27.4 min
Discarded = 1.36 cfs @ 12.58 hrs,  Volume= 0.442 af
Primary = 0.01 cfs @ 12.58 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 76.71' @ 12.58 hrs   Surf.Area= 7,097 sf   Storage= 4,733 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 25.3 min ( 804.7 - 779.4 )

Volume Invert Avail.Storage Storage Description
#1 76.00' 15,589 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)
76.00 6,304 369.0 0 0 6,304
77.00 7,440 388.0 6,864 6,864 7,510
77.10 8,312 371.0 787 7,651 8,537
78.00 9,338 388.0 7,938 15,589 9,619

Device Routing     Invert Outlet Devices
#1 Primary 76.70' 10.0' long  x 11.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.53  2.59  2.70  2.68  2.67  2.68  2.66  2.64   

#2 Discarded 76.00' 8.270 in/hr Exfiltration over Surface area   

Discarded OutFlow  Max=1.36 cfs @ 12.58 hrs  HW=76.71'   (Free Discharge)
2=Exfiltration  (Exfiltration Controls 1.36 cfs)

Primary OutFlow  Max=0.01 cfs @ 12.58 hrs  HW=76.71'  TW=0.00'   (Dynamic Tailwater)
1=Broad-Crested Rectangular Weir  (Weir Controls 0.01 cfs @ 0.21 fps)

Summary for Pond 1D: Basin 1D

Inflow Area = 1.493 ac, 90.55% Impervious,  Inflow Depth = 3.90"    for  10-yr event
Inflow = 5.03 cfs @ 12.09 hrs,  Volume= 0.486 af
Outflow = 4.12 cfs @ 12.14 hrs,  Volume= 0.486 af,  Atten= 18%,  Lag= 3.6 min
Discarded = 0.56 cfs @ 12.14 hrs,  Volume= 0.141 af
Primary = 3.56 cfs @ 12.14 hrs,  Volume= 0.344 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 77.22' @ 12.14 hrs   Surf.Area= 2,919 sf   Storage= 951 cf

Plug-Flow detention time= 9.1 min calculated for 0.486 af (100% of inflow)
Center-of-Mass det. time= 9.1 min ( 793.9 - 784.8 )

Volume Invert Avail.Storage Storage Description
#1 76.00' 3,603 cf Custom Stage Data (Irregular) Listed below (Recalc)
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Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)
76.00 277 108.0 0 0 277
77.00 642 130.0 447 447 710
77.10 2,776 416.0 158 605 13,137
78.00 3,919 454.0 2,998 3,603 15,797

Device Routing     Invert Outlet Devices
#1 Discarded 76.00' 8.270 in/hr Exfiltration over Surface area   
#2 Primary 76.37' 12.0"  x 62.0' long Culvert X 2.00   

RCP, mitered to conform to fill,  Ke= 0.700   
Outlet Invert= 76.00'   S= 0.0060 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections   

Discarded OutFlow  Max=0.56 cfs @ 12.14 hrs  HW=77.22'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.56 cfs)

Primary OutFlow  Max=3.55 cfs @ 12.14 hrs  HW=77.22'  TW=76.38'   (Dynamic Tailwater)
2=Culvert  (Barrel Controls 3.55 cfs @ 3.36 fps)

Summary for Pond EDB: Existing Detention Basin

Inflow Area = 9.377 ac, 82.55% Impervious,  Inflow Depth = 3.01"    for  10-yr event
Inflow = 31.16 cfs @ 12.08 hrs,  Volume= 2.350 af
Outflow = 1.41 cfs @ 14.65 hrs,  Volume= 1.354 af,  Atten= 95%,  Lag= 154.0 min
Primary = 1.41 cfs @ 14.65 hrs,  Volume= 1.354 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 72.80' @ 14.65 hrs   Surf.Area= 67,584 sf   Storage= 71,103 cf

Plug-Flow detention time= 479.7 min calculated for 1.353 af (58% of inflow)
Center-of-Mass det. time= 373.6 min ( 1,153.1 - 779.5 )

Volume Invert Avail.Storage Storage Description
#1 71.70' 155,808 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)
71.70 60,155 952.0 0 0 60,155
72.00 63,529 1,023.0 18,550 18,550 71,318
73.00 68,606 1,069.0 66,051 84,602 79,047
74.00 73,838 1,080.0 71,206 155,808 81,213

Device Routing     Invert Outlet Devices
#1 Primary 72.01' 12.0"  x 3.0' long Culvert   RCP, square edge headwall,  Ke= 0.500   

Outlet Invert= 72.00'   S= 0.0033 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections   

#2 Primary 73.30' 20.0' long  x 10.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   
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Primary OutFlow  Max=1.41 cfs @ 14.65 hrs  HW=72.80'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 1.41 cfs @ 2.91 fps)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)

Summary for Pond IB-3: Infiltration Basin 3

Inflow Area = 0.971 ac, 49.26% Impervious,  Inflow Depth = 1.74"    for  10-yr event
Inflow = 1.91 cfs @ 12.09 hrs,  Volume= 0.141 af
Outflow = 1.17 cfs @ 12.21 hrs,  Volume= 0.141 af,  Atten= 39%,  Lag= 7.0 min
Discarded = 1.17 cfs @ 12.21 hrs,  Volume= 0.141 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 77.05' @ 12.21 hrs   Surf.Area= 6,087 sf   Storage= 306 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 0.9 min ( 856.1 - 855.2 )

Volume Invert Avail.Storage Storage Description
#1 77.00' 18,565 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)
77.00 5,983 726.0 0 0 5,983
78.00 8,190 745.0 7,058 7,058 8,326
78.10 10,337 917.0 924 7,982 31,074
79.00 13,240 1,028.0 10,583 18,565 48,277

Device Routing     Invert Outlet Devices
#1 Primary 74.00' 12.0"  x 35.0' long Culvert   RCP, sq.cut end projecting,  Ke= 0.500   

Outlet Invert= 73.65'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections   

#2 Device 1 78.50' 24.0" Vert. Orifice/Grate   C= 0.600   
#3 Discarded 77.00' 8.270 in/hr Exfiltration over Surface area   

Discarded OutFlow  Max=1.17 cfs @ 12.21 hrs  HW=77.05'   (Free Discharge)
3=Exfiltration  (Exfiltration Controls 1.17 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=77.00'  TW=71.70'   (Dynamic Tailwater)
1=Culvert  (Passes 0.00 cfs of 5.98 cfs potential flow)

2=Orifice/Grate  ( Controls 0.00 cfs)

Summary for Pond IB-4: Infiltration Basin 4

Inflow Area = 0.884 ac, 74.34% Impervious,  Inflow Depth = 2.99"    for  10-yr event
Inflow = 3.09 cfs @ 12.09 hrs,  Volume= 0.221 af
Outflow = 0.93 cfs @ 12.43 hrs,  Volume= 0.221 af,  Atten= 70%,  Lag= 20.4 min
Discarded = 0.93 cfs @ 12.43 hrs,  Volume= 0.221 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
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Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 78.13' @ 12.43 hrs   Surf.Area= 4,840 sf   Storage= 2,572 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 29.5 min ( 844.6 - 815.1 )

Volume Invert Avail.Storage Storage Description
#1 77.00' 7,650 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)
77.00 1,487 406.0 0 0 1,487
78.00 2,733 425.0 2,079 2,079 2,810
78.10 4,788 631.0 371 2,450 20,121
79.00 6,829 733.0 5,201 7,650 31,210

Device Routing     Invert Outlet Devices
#1 Discarded 77.00' 8.270 in/hr Exfiltration over Surface area   
#2 Primary 74.50' 18.0"  x 40.0' long Culvert   RCP, sq.cut end projecting,  Ke= 0.500   

Outlet Invert= 74.10'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections   

#3 Device 2 78.40' 24.0" Horiz. Orifice/Grate     Limited to weir flow   C= 0.600   

Discarded OutFlow  Max=0.93 cfs @ 12.43 hrs  HW=78.13'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.93 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=77.00'  TW=71.70'   (Dynamic Tailwater)
2=Culvert  (Passes 0.00 cfs of 11.23 cfs potential flow)

3=Orifice/Grate  ( Controls 0.00 cfs)

Summary for Pond IB-5: Infiltration Basin 5

Inflow Area = 0.475 ac, 52.89% Impervious,  Inflow Depth = 1.89"    for  10-yr event
Inflow = 1.03 cfs @ 12.09 hrs,  Volume= 0.075 af
Outflow = 0.27 cfs @ 12.50 hrs,  Volume= 0.075 af,  Atten= 74%,  Lag= 24.7 min
Discarded = 0.27 cfs @ 12.50 hrs,  Volume= 0.075 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 77.23' @ 12.50 hrs   Surf.Area= 1,401 sf   Storage= 884 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 34.5 min ( 884.4 - 849.9 )

Volume Invert Avail.Storage Storage Description
#1 76.00' 4,136 cf Custom Stage Data (Irregular) Listed below (Recalc)
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Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)
76.00 448 89.0 0 0 448
77.00 769 114.0 601 601 864
77.10 1,343 151.0 104 706 1,645
78.00 1,773 167.0 1,398 2,103 2,074
79.00 2,304 186.0 2,033 4,136 2,636

Device Routing     Invert Outlet Devices
#1 Discarded 76.00' 8.270 in/hr Exfiltration over Surface area   
#2 Primary 76.00' 12.0"  x 32.0' long Culvert   RCP, sq.cut end projecting,  Ke= 0.500   

Outlet Invert= 75.68'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections   

#3 Device 2 78.50' 12.0" Horiz. Orifice/Grate     Limited to weir flow   C= 0.600   

Discarded OutFlow  Max=0.27 cfs @ 12.50 hrs  HW=77.23'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.27 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=76.00'  TW=71.70'   (Dynamic Tailwater)
2=Culvert  ( Controls 0.00 cfs)

3=Orifice/Grate  ( Controls 0.00 cfs)

Summary for Pond PC-1: Pump Chamber 1

Inflow Area = 0.266 ac, 95.61% Impervious,  Inflow Depth = 4.22"    for  10-yr event
Inflow = 1.21 cfs @ 12.08 hrs,  Volume= 0.093 af
Outflow = 0.13 cfs @ 11.66 hrs,  Volume= 0.092 af,  Atten= 89%,  Lag= 0.0 min
Primary = 0.13 cfs @ 11.66 hrs,  Volume= 0.092 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 74.45' @ 12.74 hrs   Surf.Area= 169 sf   Storage= 1,404 cf

Plug-Flow detention time= 87.3 min calculated for 0.092 af (98% of inflow)
Center-of-Mass det. time= 76.1 min ( 845.4 - 769.3 )

Volume Invert Avail.Storage Storage Description
#1 64.33' 1,392 cf 9.00'W x 16.00'L x 9.67'H Prismatoid
#2 74.00' 75 cf 4.00'D x 3.00'H Vertical Cone/Cylinder  x 2
#3 77.00' 4,022 cf Custom Stage Data (Irregular) Listed below (Recalc)

5,490 cf Total Available Storage

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)
77.00 100 100.0 0 0 100
78.00 10,920 807.0 4,022 4,022 51,131

Device Routing     Invert Outlet Devices
#1 Primary 64.83' Special & User-Defined   

Head  (feet)  0.00  0.10  9.17   
Disch. (cfs)  0.000  0.134  0.134   
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Primary OutFlow  Max=0.13 cfs @ 11.66 hrs  HW=65.02'  TW=76.50'   (Dynamic Tailwater)
1=Special & User-Defined  (Custom Controls 0.13 cfs)

Summary for Pond PC-2: Pump Chamber 2

Inflow Area = 0.395 ac,100.00% Impervious,  Inflow Depth = 4.56"    for  10-yr event
Inflow = 1.85 cfs @ 12.08 hrs,  Volume= 0.150 af
Outflow = 0.45 cfs @ 11.79 hrs,  Volume= 0.149 af,  Atten= 76%,  Lag= 0.0 min
Primary = 0.45 cfs @ 11.79 hrs,  Volume= 0.149 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 73.59' @ 12.46 hrs   Surf.Area= 144 sf   Storage= 1,334 cf

Plug-Flow detention time= 26.9 min calculated for 0.149 af (99% of inflow)
Center-of-Mass det. time= 19.6 min ( 768.3 - 748.7 )

Volume Invert Avail.Storage Storage Description
#1 64.33' 1,392 cf 9.00'W x 16.00'L x 9.67'H Prismatoid
#2 74.00' 38 cf 4.00'D x 3.00'H Vertical Cone/Cylinder
#3 77.00' 4,021 cf Custom Stage Data (Irregular) Listed below (Recalc)

5,451 cf Total Available Storage

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)
77.00 100 100.0 0 0 100
78.00 10,919 807.0 4,021 4,021 51,131

Device Routing     Invert Outlet Devices
#1 Primary 64.83' Special & User-Defined   

Head  (feet)  0.00  0.10  9.17   
Disch. (cfs)  0.000  0.446  0.446   

Primary OutFlow  Max=0.45 cfs @ 11.79 hrs  HW=65.01'  TW=76.87'   (Dynamic Tailwater)
1=Special & User-Defined  (Custom Controls 0.45 cfs)
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Time span=0.00-30.00 hrs, dt=0.01 hrs, 3001 points x 3
Runoff by SCS TR-20 method, UH=SCS

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

Runoff Area=211,668 sf   1.40% Impervious   Runoff Depth=0.70"Subcatchment S-1: Tributary to BVW
   Flow Length=170'   Tc=18.7 min   CN=38   Runoff=1.43 cfs  0.282 af

Runoff Area=53,106 sf   72.43% Impervious   Runoff Depth=4.92"Subcatchment S-1A: Tributary to Basin 1A
   Tc=6.0 min   CN=82   Runoff=6.92 cfs  0.499 af

Runoff Area=39,140 sf   77.07% Impervious   Runoff Depth=5.14"Subcatchment S-1B: Tributary to Basin 1B
   Tc=6.0 min   CN=84   Runoff=5.29 cfs  0.385 af

Runoff Area=26,038 sf   54.47% Impervious   Runoff Depth=3.72"Subcatchment S-1C: Tributary to Basin 1C
   Tc=6.0 min   CN=71   Runoff=2.61 cfs  0.185 af

Runoff Area=47,835 sf   87.15% Impervious   Runoff Depth=5.82"Subcatchment S-1D: Tributary to Basin 1D
   Tc=6.0 min   CN=90   Runoff=7.07 cfs  0.533 af

Runoff Area=306,960 sf   90.17% Impervious   Runoff Depth=6.17"Subcatchment S-2: Tributary to Existing 
   Tc=6.0 min   CN=93   Runoff=46.88 cfs  3.624 af

Runoff Area=42,292 sf   49.26% Impervious   Runoff Depth=3.41"Subcatchment S-2A: Tributary to IB-3
   Tc=6.0 min   CN=68   Runoff=3.87 cfs  0.276 af

Runoff Area=38,512 sf   74.34% Impervious   Runoff Depth=5.03"Subcatchment S-2B: Tributary to IB-4
   Tc=6.0 min   CN=83   Runoff=5.11 cfs  0.370 af

Runoff Area=20,685 sf   52.89% Impervious   Runoff Depth=3.62"Subcatchment S-2C: Tributary to IB-5
   Tc=6.0 min   CN=70   Runoff=2.01 cfs  0.143 af

Runoff Area=11,572 sf   95.61% Impervious   Runoff Depth=6.41"Subcatchment S-PC1: Tributary to Pump 
   Tc=6.0 min   CN=95   Runoff=1.80 cfs  0.142 af

Runoff Area=17,206 sf   100.00% Impervious   Runoff Depth=6.76"Subcatchment S-PC2: Tributary to Pump 
   Tc=6.0 min   CN=98   Runoff=2.71 cfs  0.223 af

   Inflow=11.41 cfs  3.150 afReach SR: Site Runoff to BVW
   Outflow=11.41 cfs  3.150 af

Peak Elev=77.40'  Storage=5,390 cf   Inflow=9.17 cfs  0.743 afPond 1A: Basin 1A
   Discarded=1.10 cfs  0.501 af   Primary=6.61 cfs  0.242 af   Outflow=7.71 cfs  0.743 af

Peak Elev=77.61'  Storage=2,647 cf   Inflow=5.42 cfs  0.525 afPond 1B: Basin 1B
   Discarded=0.56 cfs  0.282 af   Primary=2.98 cfs  0.243 af   Outflow=3.55 cfs  0.525 af

Peak Elev=76.94'  Storage=6,384 cf   Inflow=7.32 cfs  0.764 afPond 1C: Basin 1C
   Discarded=1.41 cfs  0.659 af   Primary=2.90 cfs  0.105 af   Outflow=4.31 cfs  0.764 af

Peak Elev=77.47'  Storage=1,730 cf   Inflow=7.52 cfs  0.754 afPond 1D: Basin 1D
   Discarded=0.62 cfs  0.176 af   Primary=5.02 cfs  0.578 af   Outflow=5.64 cfs  0.754 af
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Peak Elev=73.29'  Storage=105,033 cf   Inflow=46.88 cfs  3.642 afPond EDB: Existing Detention Basin
   Outflow=2.85 cfs  2.521 af

Peak Elev=77.31'  Storage=1,952 cf   Inflow=3.87 cfs  0.276 afPond IB-3: Infiltration Basin 3
   Discarded=1.27 cfs  0.276 af   Primary=0.00 cfs  0.000 af   Outflow=1.27 cfs  0.276 af

Peak Elev=78.50'  Storage=4,555 cf   Inflow=5.11 cfs  0.370 afPond IB-4: Infiltration Basin 4
   Discarded=1.08 cfs  0.353 af   Primary=0.68 cfs  0.018 af   Outflow=1.77 cfs  0.370 af

Peak Elev=78.02'  Storage=2,140 cf   Inflow=2.01 cfs  0.143 afPond IB-5: Infiltration Basin 5
   Discarded=0.34 cfs  0.143 af   Primary=0.00 cfs  0.000 af   Outflow=0.34 cfs  0.143 af

Peak Elev=77.58'  Storage=2,420 cf   Inflow=1.80 cfs  0.142 afPond PC-1: Pump Chamber 1
   Outflow=0.13 cfs  0.140 af

Peak Elev=77.61'  Storage=2,525 cf   Inflow=2.71 cfs  0.223 afPond PC-2: Pump Chamber 2
   Outflow=0.45 cfs  0.221 af

Total Runoff Area = 18.710 ac   Runoff Volume = 6.663 af   Average Runoff Depth = 4.27"
39.52% Pervious = 7.394 ac     60.48% Impervious = 11.316 ac



Type III 24-hr 100-yr  Rainfall=7.00"15500POST
Prepared by Farland Corp.

Page 32HydroCAD® 8.50  s/n 002159  © 2007 HydroCAD Software Solutions LLC

Summary for Subcatchment S-1: Tributary to BVW

Runoff = 1.43 cfs @ 12.48 hrs,  Volume= 0.282 af,  Depth= 0.70"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr 100-yr  Rainfall=7.00"

Area (sf) CN Description
121,448 30 Woods, Good, HSG A

43,177 55 Woods, Good, HSG B
41,657 39 >75% Grass cover, Good, HSG A

2,420 61 >75% Grass cover, Good, HSG B
* 2,966 98 Proposed Pavement

211,668 38 Weighted Average
208,702 Pervious Area

2,966 Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
14.7 50 0.0120 0.06 Sheet Flow, AB

Woods: Light underbrush   n= 0.400   P2= 3.40"
4.0 120 0.0100 0.50 Shallow Concentrated Flow, BC

Woodland   Kv= 5.0 fps
18.7 170 Total

Summary for Subcatchment S-1A: Tributary to Basin 1A

Runoff = 6.92 cfs @ 12.09 hrs,  Volume= 0.499 af,  Depth= 4.92"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr 100-yr  Rainfall=7.00"

Area (sf) CN Description
14,643 39 >75% Grass cover, Good, HSG A
35,113 98 Paved parking & roofs

* 3,350 98 Concrete
53,106 82 Weighted Average
14,643 Pervious Area
38,463 Impervious Area

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

6.0 Direct Entry, TR-55 Minimum

Summary for Subcatchment S-1B: Tributary to Basin 1B

Runoff = 5.29 cfs @ 12.09 hrs,  Volume= 0.385 af,  Depth= 5.14"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr 100-yr  Rainfall=7.00"
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Area (sf) CN Description
8,973 39 >75% Grass cover, Good, HSG A

30,167 98 Paved parking & roofs
39,140 84 Weighted Average

8,973 Pervious Area
30,167 Impervious Area

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

6.0 Direct Entry, TR-55 Minimum

Summary for Subcatchment S-1C: Tributary to Basin 1C

Runoff = 2.61 cfs @ 12.09 hrs,  Volume= 0.185 af,  Depth= 3.72"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr 100-yr  Rainfall=7.00"

Area (sf) CN Description
11,856 39 >75% Grass cover, Good, HSG A
11,729 98 Paved parking & roofs

* 1,901 98 Roof
* 552 98 Concrete

26,038 71 Weighted Average
11,856 Pervious Area
14,182 Impervious Area

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

6.0 Direct Entry, TR-55 Minimum

Summary for Subcatchment S-1D: Tributary to Basin 1D

Runoff = 7.07 cfs @ 12.08 hrs,  Volume= 0.533 af,  Depth= 5.82"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr 100-yr  Rainfall=7.00"

Area (sf) CN Description
6,146 39 >75% Grass cover, Good, HSG A

39,788 98 Paved parking & roofs
* 1,901 98 Roof

47,835 90 Weighted Average
6,146 Pervious Area

41,689 Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, TR-55 Minimum

Summary for Subcatchment S-2: Tributary to Existing Detention Basin

Runoff = 46.88 cfs @ 12.08 hrs,  Volume= 3.624 af,  Depth= 6.17"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr 100-yr  Rainfall=7.00"

Area (sf) CN Description
23,526 39 >75% Grass cover, Good, HSG A

6,652 61 >75% Grass cover, Good, HSG B
* 58,467 98 Pavement
* 151,500 98 Existing Roof
* 6,660 98 Concrete
* 60,155 98 Existing Basin @ Elev=71.7

306,960 93 Weighted Average
30,178 Pervious Area

276,782 Impervious Area

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

6.0 Direct Entry, TR-55 Minimum

Summary for Subcatchment S-2A: Tributary to IB-3

Runoff = 3.87 cfs @ 12.09 hrs,  Volume= 0.276 af,  Depth= 3.41"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr 100-yr  Rainfall=7.00"

Area (sf) CN Description
21,460 39 >75% Grass cover, Good, HSG A

* 20,832 98 Pavement
42,292 68 Weighted Average
21,460 Pervious Area
20,832 Impervious Area

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

6.0 Direct Entry, TR-55 Minimum

Summary for Subcatchment S-2B: Tributary to IB-4

Runoff = 5.11 cfs @ 12.09 hrs,  Volume= 0.370 af,  Depth= 5.03"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr 100-yr  Rainfall=7.00"
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Area (sf) CN Description
9,883 39 >75% Grass cover, Good, HSG A

* 28,629 98 Pavement
38,512 83 Weighted Average

9,883 Pervious Area
28,629 Impervious Area

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

6.0 Direct Entry, TR-55 Minimum

Summary for Subcatchment S-2C: Tributary to IB-5

Runoff = 2.01 cfs @ 12.09 hrs,  Volume= 0.143 af,  Depth= 3.62"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr 100-yr  Rainfall=7.00"

Area (sf) CN Description
9,745 39 >75% Grass cover, Good, HSG A

* 10,940 98 Pavement
20,685 70 Weighted Average

9,745 Pervious Area
10,940 Impervious Area

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

6.0 Direct Entry, TR-55 Minimum

Summary for Subcatchment S-PC1: Tributary to Pump Chamber-1

Runoff = 1.80 cfs @ 12.08 hrs,  Volume= 0.142 af,  Depth= 6.41"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr 100-yr  Rainfall=7.00"

Area (sf) CN Description
508 39 >75% Grass cover, Good, HSG A

11,064 98 Paved parking & roofs
11,572 95 Weighted Average

508 Pervious Area
11,064 Impervious Area

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

6.0 Direct Entry, TR-55 Minimum
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Summary for Subcatchment S-PC2: Tributary to Pump Chamber-2

Runoff = 2.71 cfs @ 12.08 hrs,  Volume= 0.223 af,  Depth= 6.76"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs
Type III 24-hr 100-yr  Rainfall=7.00"

Area (sf) CN Description
17,206 98 Paved parking & roofs
17,206 Impervious Area

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

6.0 Direct Entry, TR-55 Minimum

Summary for Reach SR: Site Runoff to BVW

Inflow Area = 18.710 ac, 60.48% Impervious,  Inflow Depth > 2.02"    for  100-yr event
Inflow = 11.41 cfs @ 12.29 hrs,  Volume= 3.150 af
Outflow = 11.41 cfs @ 12.29 hrs,  Volume= 3.150 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs / 3

Summary for Pond 1A: Basin 1A

Inflow Area = 2.383 ac, 76.76% Impervious,  Inflow Depth = 3.74"    for  100-yr event
Inflow = 9.17 cfs @ 12.10 hrs,  Volume= 0.743 af
Outflow = 7.71 cfs @ 12.17 hrs,  Volume= 0.743 af,  Atten= 16%,  Lag= 4.1 min
Discarded = 1.10 cfs @ 12.17 hrs,  Volume= 0.501 af
Primary = 6.61 cfs @ 12.17 hrs,  Volume= 0.242 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 77.40' @ 12.17 hrs   Surf.Area= 5,723 sf   Storage= 5,390 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 28.4 min ( 826.3 - 797.9 )

Volume Invert Avail.Storage Storage Description
#1 76.00' 9,038 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)
76.00 2,771 327.0 0 0 2,771
77.00 3,779 346.0 3,262 3,262 3,843
77.10 5,354 412.0 454 3,716 7,824
78.00 6,489 429.0 5,321 9,038 9,023

Device Routing     Invert Outlet Devices
#1 Primary 77.00' 10.0' long  x 11.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.53  2.59  2.70  2.68  2.67  2.68  2.66  2.64   
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#2 Discarded 76.00' 8.270 in/hr Exfiltration over Surface area   

Discarded OutFlow  Max=1.10 cfs @ 12.17 hrs  HW=77.40'   (Free Discharge)
2=Exfiltration  (Exfiltration Controls 1.10 cfs)

Primary OutFlow  Max=6.61 cfs @ 12.17 hrs  HW=77.40'  TW=0.00'   (Dynamic Tailwater)
1=Broad-Crested Rectangular Weir  (Weir Controls 6.61 cfs @ 1.64 fps)

Summary for Pond 1B: Basin 1B

Inflow Area = 1.164 ac, 81.30% Impervious,  Inflow Depth = 5.41"    for  100-yr event
Inflow = 5.42 cfs @ 12.09 hrs,  Volume= 0.525 af
Outflow = 3.55 cfs @ 12.19 hrs,  Volume= 0.525 af,  Atten= 35%,  Lag= 6.0 min
Discarded = 0.56 cfs @ 12.18 hrs,  Volume= 0.282 af
Primary = 2.98 cfs @ 12.19 hrs,  Volume= 0.243 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 77.61' @ 12.18 hrs   Surf.Area= 2,948 sf   Storage= 2,647 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 22.5 min ( 847.3 - 824.8 )

Volume Invert Avail.Storage Storage Description
#1 76.00' 3,790 cf Custom Stage Data (Irregular) Listed below

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)
76.00 806 121.0 0 0 806
77.00 1,199 140.0 996 996 1,222
77.10 2,570 241.0 184 1,180 4,284
78.00 3,243 257.0 2,610 3,790 4,956

Device Routing     Invert Outlet Devices
#1 Primary 76.42' 12.0"  x 62.0' long Culvert X 2.00   

RCP, mitered to conform to fill,  Ke= 0.700   
Outlet Invert= 76.00'   S= 0.0068 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections   

#2 Discarded 76.00' 8.270 in/hr Exfiltration over Surface area   

Discarded OutFlow  Max=0.56 cfs @ 12.18 hrs  HW=77.61'   (Free Discharge)
2=Exfiltration  (Exfiltration Controls 0.56 cfs)

Primary OutFlow  Max=2.98 cfs @ 12.19 hrs  HW=77.60'  TW=77.40'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 2.98 cfs @ 2.02 fps)

Summary for Pond 1C: Basin 1C
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Inflow Area = 2.091 ac, 80.23% Impervious,  Inflow Depth = 4.38"    for  100-yr event
Inflow = 7.32 cfs @ 12.12 hrs,  Volume= 0.764 af
Outflow = 4.31 cfs @ 12.33 hrs,  Volume= 0.764 af,  Atten= 41%,  Lag= 13.0 min
Discarded = 1.41 cfs @ 12.33 hrs,  Volume= 0.659 af
Primary = 2.90 cfs @ 12.33 hrs,  Volume= 0.105 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 76.94' @ 12.33 hrs   Surf.Area= 7,363 sf   Storage= 6,384 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 25.1 min ( 810.9 - 785.7 )

Volume Invert Avail.Storage Storage Description
#1 76.00' 15,589 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)
76.00 6,304 369.0 0 0 6,304
77.00 7,440 388.0 6,864 6,864 7,510
77.10 8,312 371.0 787 7,651 8,537
78.00 9,338 388.0 7,938 15,589 9,619

Device Routing     Invert Outlet Devices
#1 Primary 76.70' 10.0' long  x 11.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.53  2.59  2.70  2.68  2.67  2.68  2.66  2.64   

#2 Discarded 76.00' 8.270 in/hr Exfiltration over Surface area   

Discarded OutFlow  Max=1.41 cfs @ 12.33 hrs  HW=76.94'   (Free Discharge)
2=Exfiltration  (Exfiltration Controls 1.41 cfs)

Primary OutFlow  Max=2.89 cfs @ 12.33 hrs  HW=76.94'  TW=0.00'   (Dynamic Tailwater)
1=Broad-Crested Rectangular Weir  (Weir Controls 2.89 cfs @ 1.23 fps)

Summary for Pond 1D: Basin 1D

Inflow Area = 1.493 ac, 90.55% Impervious,  Inflow Depth = 6.06"    for  100-yr event
Inflow = 7.52 cfs @ 12.08 hrs,  Volume= 0.754 af
Outflow = 5.64 cfs @ 12.16 hrs,  Volume= 0.754 af,  Atten= 25%,  Lag= 4.3 min
Discarded = 0.62 cfs @ 12.16 hrs,  Volume= 0.176 af
Primary = 5.02 cfs @ 12.16 hrs,  Volume= 0.578 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 77.47' @ 12.16 hrs   Surf.Area= 3,228 sf   Storage= 1,730 cf

Plug-Flow detention time= 8.0 min calculated for 0.754 af (100% of inflow)
Center-of-Mass det. time= 8.0 min ( 786.9 - 778.9 )

Volume Invert Avail.Storage Storage Description
#1 76.00' 3,603 cf Custom Stage Data (Irregular) Listed below (Recalc)
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Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)
76.00 277 108.0 0 0 277
77.00 642 130.0 447 447 710
77.10 2,776 416.0 158 605 13,137
78.00 3,919 454.0 2,998 3,603 15,797

Device Routing     Invert Outlet Devices
#1 Discarded 76.00' 8.270 in/hr Exfiltration over Surface area   
#2 Primary 76.37' 12.0"  x 62.0' long Culvert X 2.00   

RCP, mitered to conform to fill,  Ke= 0.700   
Outlet Invert= 76.00'   S= 0.0060 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections   

Discarded OutFlow  Max=0.62 cfs @ 12.16 hrs  HW=77.47'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.62 cfs)

Primary OutFlow  Max=5.02 cfs @ 12.16 hrs  HW=77.47'  TW=76.75'   (Dynamic Tailwater)
2=Culvert  (Barrel Controls 5.02 cfs @ 3.61 fps)

Summary for Pond EDB: Existing Detention Basin

Inflow Area = 9.377 ac, 82.55% Impervious,  Inflow Depth = 4.66"    for  100-yr event
Inflow = 46.88 cfs @ 12.08 hrs,  Volume= 3.642 af
Outflow = 2.85 cfs @ 13.71 hrs,  Volume= 2.521 af,  Atten= 94%,  Lag= 97.5 min
Primary = 2.85 cfs @ 13.71 hrs,  Volume= 2.521 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 73.29' @ 13.71 hrs   Surf.Area= 70,127 sf   Storage= 105,033 cf

Plug-Flow detention time= 442.5 min calculated for 2.521 af (69% of inflow)
Center-of-Mass det. time= 349.4 min ( 1,118.1 - 768.7 )

Volume Invert Avail.Storage Storage Description
#1 71.70' 155,808 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)
71.70 60,155 952.0 0 0 60,155
72.00 63,529 1,023.0 18,550 18,550 71,318
73.00 68,606 1,069.0 66,051 84,602 79,047
74.00 73,838 1,080.0 71,206 155,808 81,213

Device Routing     Invert Outlet Devices
#1 Primary 72.01' 12.0"  x 3.0' long Culvert   RCP, square edge headwall,  Ke= 0.500   

Outlet Invert= 72.00'   S= 0.0033 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections   

#2 Primary 73.30' 20.0' long  x 10.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   
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Primary OutFlow  Max=2.85 cfs @ 13.71 hrs  HW=73.29'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 2.85 cfs @ 3.67 fps)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)

Summary for Pond IB-3: Infiltration Basin 3

Inflow Area = 0.971 ac, 49.26% Impervious,  Inflow Depth = 3.41"    for  100-yr event
Inflow = 3.87 cfs @ 12.09 hrs,  Volume= 0.276 af
Outflow = 1.27 cfs @ 12.42 hrs,  Volume= 0.276 af,  Atten= 67%,  Lag= 19.9 min
Discarded = 1.27 cfs @ 12.42 hrs,  Volume= 0.276 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 77.31' @ 12.42 hrs   Surf.Area= 6,630 sf   Storage= 1,952 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 7.5 min ( 842.8 - 835.3 )

Volume Invert Avail.Storage Storage Description
#1 77.00' 18,565 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)
77.00 5,983 726.0 0 0 5,983
78.00 8,190 745.0 7,058 7,058 8,326
78.10 10,337 917.0 924 7,982 31,074
79.00 13,240 1,028.0 10,583 18,565 48,277

Device Routing     Invert Outlet Devices
#1 Primary 74.00' 12.0"  x 35.0' long Culvert   RCP, sq.cut end projecting,  Ke= 0.500   

Outlet Invert= 73.65'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections   

#2 Device 1 78.50' 24.0" Vert. Orifice/Grate   C= 0.600   
#3 Discarded 77.00' 8.270 in/hr Exfiltration over Surface area   

Discarded OutFlow  Max=1.27 cfs @ 12.42 hrs  HW=77.31'   (Free Discharge)
3=Exfiltration  (Exfiltration Controls 1.27 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=77.00'  TW=71.70'   (Dynamic Tailwater)
1=Culvert  (Passes 0.00 cfs of 5.98 cfs potential flow)

2=Orifice/Grate  ( Controls 0.00 cfs)

Summary for Pond IB-4: Infiltration Basin 4

Inflow Area = 0.884 ac, 74.34% Impervious,  Inflow Depth = 5.03"    for  100-yr event
Inflow = 5.11 cfs @ 12.09 hrs,  Volume= 0.370 af
Outflow = 1.77 cfs @ 12.37 hrs,  Volume= 0.370 af,  Atten= 65%,  Lag= 16.9 min
Discarded = 1.08 cfs @ 12.37 hrs,  Volume= 0.353 af
Primary = 0.68 cfs @ 12.37 hrs,  Volume= 0.018 af
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Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 78.50' @ 12.37 hrs   Surf.Area= 5,658 sf   Storage= 4,555 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 35.1 min ( 835.6 - 800.4 )

Volume Invert Avail.Storage Storage Description
#1 77.00' 7,650 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)
77.00 1,487 406.0 0 0 1,487
78.00 2,733 425.0 2,079 2,079 2,810
78.10 4,788 631.0 371 2,450 20,121
79.00 6,829 733.0 5,201 7,650 31,210

Device Routing     Invert Outlet Devices
#1 Discarded 77.00' 8.270 in/hr Exfiltration over Surface area   
#2 Primary 74.50' 18.0"  x 40.0' long Culvert   RCP, sq.cut end projecting,  Ke= 0.500   

Outlet Invert= 74.10'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections   

#3 Device 2 78.40' 24.0" Horiz. Orifice/Grate     Limited to weir flow   C= 0.600   

Discarded OutFlow  Max=1.08 cfs @ 12.37 hrs  HW=78.50'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 1.08 cfs)

Primary OutFlow  Max=0.68 cfs @ 12.37 hrs  HW=78.50'  TW=73.13'   (Dynamic Tailwater)
2=Culvert  (Passes 0.68 cfs of 15.35 cfs potential flow)

3=Orifice/Grate  (Weir Controls 0.68 cfs @ 1.05 fps)

Summary for Pond IB-5: Infiltration Basin 5

Inflow Area = 0.475 ac, 52.89% Impervious,  Inflow Depth = 3.62"    for  100-yr event
Inflow = 2.01 cfs @ 12.09 hrs,  Volume= 0.143 af
Outflow = 0.34 cfs @ 12.58 hrs,  Volume= 0.143 af,  Atten= 83%,  Lag= 29.4 min
Discarded = 0.34 cfs @ 12.58 hrs,  Volume= 0.143 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 78.02' @ 12.58 hrs   Surf.Area= 1,783 sf   Storage= 2,140 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 58.2 min ( 889.1 - 830.9 )

Volume Invert Avail.Storage Storage Description
#1 76.00' 4,136 cf Custom Stage Data (Irregular) Listed below (Recalc)



Type III 24-hr 100-yr  Rainfall=7.00"15500POST
Prepared by Farland Corp.

Page 42HydroCAD® 8.50  s/n 002159  © 2007 HydroCAD Software Solutions LLC

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)
76.00 448 89.0 0 0 448
77.00 769 114.0 601 601 864
77.10 1,343 151.0 104 706 1,645
78.00 1,773 167.0 1,398 2,103 2,074
79.00 2,304 186.0 2,033 4,136 2,636

Device Routing     Invert Outlet Devices
#1 Discarded 76.00' 8.270 in/hr Exfiltration over Surface area   
#2 Primary 76.00' 12.0"  x 32.0' long Culvert   RCP, sq.cut end projecting,  Ke= 0.500   

Outlet Invert= 75.68'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013  Concrete pipe, bends & connections   

#3 Device 2 78.50' 12.0" Horiz. Orifice/Grate     Limited to weir flow   C= 0.600   

Discarded OutFlow  Max=0.34 cfs @ 12.58 hrs  HW=78.02'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.34 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=76.00'  TW=71.70'   (Dynamic Tailwater)
2=Culvert  ( Controls 0.00 cfs)

3=Orifice/Grate  ( Controls 0.00 cfs)

Summary for Pond PC-1: Pump Chamber 1

Inflow Area = 0.266 ac, 95.61% Impervious,  Inflow Depth = 6.41"    for  100-yr event
Inflow = 1.80 cfs @ 12.08 hrs,  Volume= 0.142 af
Outflow = 0.13 cfs @ 11.33 hrs,  Volume= 0.140 af,  Atten= 93%,  Lag= 0.0 min
Primary = 0.13 cfs @ 11.33 hrs,  Volume= 0.140 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 77.58' @ 13.14 hrs   Surf.Area= 4,357 sf   Storage= 2,420 cf

Plug-Flow detention time= 146.5 min calculated for 0.140 af (99% of inflow)
Center-of-Mass det. time= 138.8 min ( 898.8 - 760.0 )

Volume Invert Avail.Storage Storage Description
#1 64.33' 1,392 cf 9.00'W x 16.00'L x 9.67'H Prismatoid
#2 74.00' 75 cf 4.00'D x 3.00'H Vertical Cone/Cylinder  x 2
#3 77.00' 4,022 cf Custom Stage Data (Irregular) Listed below (Recalc)

5,490 cf Total Available Storage

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)
77.00 100 100.0 0 0 100
78.00 10,920 807.0 4,022 4,022 51,131

Device Routing     Invert Outlet Devices
#1 Primary 64.83' Special & User-Defined   

Head  (feet)  0.00  0.10  9.17   
Disch. (cfs)  0.000  0.134  0.134   
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Primary OutFlow  Max=0.13 cfs @ 11.33 hrs  HW=65.02'  TW=76.63'   (Dynamic Tailwater)
1=Special & User-Defined  (Custom Controls 0.13 cfs)

Summary for Pond PC-2: Pump Chamber 2

Inflow Area = 0.395 ac,100.00% Impervious,  Inflow Depth = 6.76"    for  100-yr event
Inflow = 2.71 cfs @ 12.08 hrs,  Volume= 0.223 af
Outflow = 0.45 cfs @ 11.70 hrs,  Volume= 0.221 af,  Atten= 84%,  Lag= 0.0 min
Primary = 0.45 cfs @ 11.70 hrs,  Volume= 0.221 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 77.61' @ 12.55 hrs   Surf.Area= 4,749 sf   Storage= 2,525 cf

Plug-Flow detention time= 38.7 min calculated for 0.221 af (99% of inflow)
Center-of-Mass det. time= 33.6 min ( 776.6 - 743.0 )

Volume Invert Avail.Storage Storage Description
#1 64.33' 1,392 cf 9.00'W x 16.00'L x 9.67'H Prismatoid
#2 74.00' 38 cf 4.00'D x 3.00'H Vertical Cone/Cylinder
#3 77.00' 4,021 cf Custom Stage Data (Irregular) Listed below (Recalc)

5,451 cf Total Available Storage

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)
77.00 100 100.0 0 0 100
78.00 10,919 807.0 4,021 4,021 51,131

Device Routing     Invert Outlet Devices
#1 Primary 64.83' Special & User-Defined   

Head  (feet)  0.00  0.10  9.17   
Disch. (cfs)  0.000  0.446  0.446   

Primary OutFlow  Max=0.45 cfs @ 11.70 hrs  HW=65.04'  TW=76.89'   (Dynamic Tailwater)
1=Special & User-Defined  (Custom Controls 0.45 cfs)
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RECHARGE CALCULATIONS 
 

REQUIRED:  
Recharge Volume Required (“A” Soils) = [Impervious Area x (Recharge Depth/12)] 
                 = [432,766 sf x (0.60”/12)]  

= 21,638 cf (Required Volume) 
 

 
Total Required Recharge Volume   = 21,638 cf 

 
STATIC METHOD: 

 Assume the entire Required Recharge Volume is discharged to the infiltration device before 
infiltration begins. 

 
PROVIDED: 
Infiltration Basin #1A:  

 Cumulative Volume below the lowest outlet (elev=77.00)   = 3,262 c.f. 
 

Infiltration Basin #1B:  
 Cumulative Volume below the lowest outlet (elev=76.42)  = 398 c.f. 

 
Infiltration Basin #1C:  

 Cumulative Volume below the lowest outlet (elev=76.70)   = 4,685 c.f. 
 

Infiltration Basin #1D:  
 Cumulative Volume below the lowest outlet (elev=76.37)   = 116 c.f. 

 
Infiltration Basin #3:  

 Cumulative Volume below the lowest outlet  (elev=78.50)   = 12,364 c.f. 
 

Infiltration Basin #4:  
 Cumulative Volume below the lowest outlet  (elev=78.40)   = 3,981 c.f. 

 
Infiltration Basin #5:  

 Cumulative Volume below the lowest outlet (elev=78.50)   = 3,053 c.f. 
 

Total Recharge Volume Provided       = 27,859 cf 
 

* It is noted that a significant amount of the total on-site post-development impervious area is existing, 
and that as a partial redevelopment project, those areas are required to meet Standard #3 to the 
maximum extent practicable.  The proposed site design provides adequate recharge volume for the 
total post-development impervious area, including existing impervious area. 
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Where:
Rv = Required Storage Volume = (F)(impervious area)

For “Dynamic Field” Method, use 50% of the in-situ saturated hydraulic conductivity. 

= 1.74 hours

Rv = 21,638 C.F.
K = 8.27 inch/hr.

BA = 18,076 S.F.

A sand 0.6-inch

B loam 0.35-inch

C silty loam 0.25-inch

D clay 0.1-inch

Infiltration 
Rate

Inches/Hou
r

Sand A 8.27

Loamy 
Sand

A 2.41

Sandy 
Loam

B 1.02

Loam B 0.52

Silt 
Loam

C 0.27

Sandy 
Clay 
Loam

C 0.17

Clay 
Loam

D 0.09

Silty 
Clay 
Loam

D 0.06

Sandy 
Clay

D 0.05

Silty 
Clay

D 0.04

Clay D 0.02

Texture 
Class

NRCS 
Hydrologic Soil 
Group (HSG)

    K  = Saturated Hydraulic Conductivity For “Static” and “Simple Dynamic” Methods, use     
Rawls Rate (see Table 2.3.3). 

))(( AreaBottomK

Rv
Time drawdown 

))(( AreaBottomK

Rv
Time drawdown 
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WATER QUALITY VOLUME CALCULATIONS: 
 

REQUIRED VOLUME: 
*Water Quality Volume Required = (1.0”/12) x (Total Impervious Area) 
*Water Quality Volume Required = (1.0”/12) x (222,799 sf) = 18,567 cf 

 
PROVIDED: 
Infiltration Basin #1A:  

 Cumulative Volume below the lowest outlet (elev=77.00)   = 3,262 c.f. 
 

Infiltration Basin #1B:  
 Cumulative Volume below the lowest outlet (elev=76.42)  = 398 c.f. 

 
Infiltration Basin #1C:  

 Cumulative Volume below the lowest outlet (elev=76.70)   = 4,685 c.f. 
 

Infiltration Basin #1D:  
 Cumulative Volume below the lowest outlet (elev=76.37)   = 116 c.f. 

 
Infiltration Basin #3:  

 Cumulative Volume below the lowest outlet  (elev=78.50)   = 12,364 c.f. 
 

Infiltration Basin #4:  
 Cumulative Volume below the lowest outlet  (elev=78.40)   = 3,981 c.f. 

 
Infiltration Basin #5:  

 Cumulative Volume below the lowest outlet (elev=78.50)   = 3,053 c.f. 
 

Total Recharge Volume Provided       = 27,859 cf 
27,859 cf (Provided) >>> 18,567 cf (Required) 

 
*It is noted that a significant amount of the total on-site post-development impervious area 
(432,766 s.f.) is existing.  A portion of the existing on-site impervious area that is proposed to 
remain, including 151,500 s.f. of roof area and 58,467 s.f. of pavement area, which discharge 
stormwater runoff directly to the existing basin at the south end of the site (now a wetland 
resource area), is not proposed to receive any additional water quality treatment.  As a partial re-
development project, these existing areas are required to meet the structural BMP requirements of 
Standard #4 to the maximum extent practicable.  Given the elevations of the existing drainage 
system, and the estimated seasonal high groundwater conditions on-site, providing water quality 
treatment for these existing areas is not practicable.  The proposed site design provides adequate 
water quality volume for the remaining post-development impervious area, including the remainder 
of the existing impervious area which is to remain (222,799 s.f.).  
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= 38,463 S.F.

= 0.1 "/ACRE x 1 ACRE X 38,463 S.F.

= 0.088

= 0.088 INCHES X 1 FT X 38,463 S.F.

12 IN

= 283 C.F.

76.00 AREA = 276 S.F.

77.00 AREA = 552 S.F.

414 C.F.

= 38,463 S.F.

= 0.1 "/ACRE x 1 ACRE X 38,463 S.F.

= 0.088

= 0.088 INCHES X 1 FT X 38,463 S.F.

12 IN

= 283 C.F.

76.00 AREA = 281 S.F.

77.00 AREA = 562 S.F.

422 C.F.

= 45,889 s.f.

= 0.1 "/ACRE x 1 ACRE X 45,889 S.F.

= 0.105

= 0.105 INCHES X 1 FT X 45,889 S.F.

12 IN

= 403 C.F.

76.00 AREA = 319 S.F.

77.00 AREA = 585 S.F.

452 C.F.

SEDIMENT FOREBAY SIZING CALCULATIONS

CONTRIBUTING  AREA TO FOREBAY #2 AT  INFILTRATION BASIN #1A

Impervious Area 

43,560 S.F.

INCHES OF RUNOFF

REQUIRED VOLUME OF SEDIMENT FOREBAY = VOLUME PRODUCED BY 0.1" RUNOFF/IMPERVIOUS ACRE 

TOTAL VOLUME PRODUCED

 VOLUME PROVIDED  =  

PROVIDED VOLUME OF SEDIMENT FOREBAY

BOTTOM  FOREBAY EL. =

FOREBAY BERM EL. =

REQUIRED VOLUME OF SEDIMENT FOREBAY = VOLUME PRODUCED BY 0.1" RUNOFF/IMPERVIOUS ACRE 

FOREBAY BERM EL. =

TOTAL VOLUME PRODUCED

BOTTOM  FOREBAY EL. =

CONTRIBUTING  AREA TO FOREBAY #1 AT  INFILTRATION BASIN #1B

Impervious Area 

 VOLUME PROVIDED  =  

INCHES OF RUNOFF

TOTAL VOLUME PRODUCED

PROVIDED VOLUME OF SEDIMENT FOREBAY

CONTRIBUTING  AREA TO FOREBAY #1 AT  INFILTRATION BASIN #1A

Impervious Area 

REQUIRED VOLUME OF SEDIMENT FOREBAY = VOLUME PRODUCED BY 0.1" RUNOFF/IMPERVIOUS ACRE 

43,560 S.F.

FOREBAY BERM EL. =

 VOLUME PROVIDED  =  

43,560 S.F.

PROVIDED VOLUME OF SEDIMENT FOREBAY

BOTTOM  FOREBAY EL. =

INCHES OF RUNOFF



= 45,889 s.f.

= 0.1 "/ACRE x 1 ACRE X 45,889 S.F.

= 0.105

= 0.105 INCHES X 1 FT X 45,889 S.F.

12 IN

= 403 C.F.

76.00 AREA = 298 S.F.

77.00 AREA = 525 S.F.

412 C.F.

= 14,182 s.f.

= 0.1 "/ACRE x 1 ACRE X 14,182 S.F.

= 0.033

= 0.033 INCHES X 1 FT X 14,182 S.F.

12 IN

= 38 C.F.

76.00 AREA = 772 S.F.

77.00 AREA = 1,084 S.F.

928 C.F.

= 14,182 s.f.

= 0.1 "/ACRE x 1 ACRE X 14,182 S.F.

= 0.033

= 0.033 INCHES X 1 FT X 14,182 S.F.

12 IN

= 38 C.F.

76.00 AREA = 772 S.F.

77.00 AREA = 1,084 S.F.

928 C.F.

= 54,238 s.f.

= 0.1 "/ACRE x 1 ACRE X 54,238 S.F.

= 0.125

= 0.125 INCHES X 1 FT X 54,238 S.F.

12 IN

= 563 C.F.

76.00 AREA = 527 S.F.

77.00 AREA = 995 S.F.

761 C.F.

BOTTOM  FOREBAY EL. =

REQUIRED VOLUME OF SEDIMENT FOREBAY = VOLUME PRODUCED BY 0.1" RUNOFF/IMPERVIOUS ACRE 

FOREBAY BERM EL. =

CONTRIBUTING  AREA TO FOREBAY #2 AT  INFILTRATION BASIN #1B

INCHES OF RUNOFF

Impervious Area 

TOTAL VOLUME PRODUCED

43,560 S.F.
INCHES OF RUNOFF

 VOLUME PROVIDED  =  

 VOLUME PROVIDED  =  

INCHES OF RUNOFF

TOTAL VOLUME PRODUCED

PROVIDED VOLUME OF SEDIMENT FOREBAY

BOTTOM  FOREBAY EL. =

FOREBAY BERM EL. =

Impervious Area 

REQUIRED VOLUME OF SEDIMENT FOREBAY = VOLUME PRODUCED BY 0.1" RUNOFF/IMPERVIOUS ACRE 

43,560 S.F.

PROVIDED VOLUME OF SEDIMENT FOREBAY

CONTRIBUTING  AREA TO FOREBAY #2 AT  INFILTRATION BASIN #1C

43,560 S.F.

TOTAL VOLUME PRODUCED

PROVIDED VOLUME OF SEDIMENT FOREBAY

BOTTOM  FOREBAY EL. =

FOREBAY BERM EL. =

 VOLUME PROVIDED  =  

INCHES OF RUNOFF

Impervious Area 

REQUIRED VOLUME OF SEDIMENT FOREBAY = VOLUME PRODUCED BY 0.1" RUNOFF/IMPERVIOUS ACRE 

43,560 S.F.

CONTRIBUTING  AREA TO FOREBAY #1 AT  INFILTRATION BASIN #1D

REQUIRED VOLUME OF SEDIMENT FOREBAY = VOLUME PRODUCED BY 0.1" RUNOFF/IMPERVIOUS ACRE 

CONTRIBUTING  AREA TO FOREBAY #1 AT  INFILTRATION BASIN #1C

Impervious Area 

TOTAL VOLUME PRODUCED

PROVIDED VOLUME OF SEDIMENT FOREBAY

BOTTOM  FOREBAY EL. =

FOREBAY BERM EL. =

 VOLUME PROVIDED  =  



= 54,238 s.f.

= 0.1 "/ACRE x 1 ACRE X 54,238 S.F.

= 0.125

= 0.125 INCHES X 1 FT X 54,238 S.F.

12 IN

= 563 C.F.

76.00 AREA = 501 S.F.

77.00 AREA = 896 S.F.

699 C.F.

= 20,832 s.f.

= 0.1 "/ACRE x 1 ACRE X 20,832 S.F.

= 0.048

= 0.048 INCHES X 1 FT X 20,832 S.F.

12 IN

= 83 C.F.

77.00 AREA = 835 S.F.

78.00 AREA = 1,264 S.F.

1,050 C.F.

= 20,832 s.f.

= 0.1 "/ACRE x 1 ACRE X 20,832 S.F.

= 0.048

= 0.048 INCHES X 1 FT X 20,832 S.F.

12 IN

= 83 C.F.

77.00 AREA = 247 S.F.

78.00 AREA = 452 S.F.

350 C.F.

= 28,629 s.f.

= 0.1 "/ACRE x 1 ACRE X 28,629 S.F.

= 0.066

= 0.066 INCHES X 1 FT X 28,629 S.F.

12 IN

= 157 C.F.

77.00 AREA = 841 S.F.

78.00 AREA = 1,324 S.F.

1,083 C.F.

CONTRIBUTING  AREA TO FOREBAY #2 AT  INFILTRATION BASIN #1D

Impervious Area 

REQUIRED VOLUME OF SEDIMENT FOREBAY = VOLUME PRODUCED BY 0.1" RUNOFF/IMPERVIOUS ACRE 

43,560 S.F.

INCHES OF RUNOFF

TOTAL VOLUME PRODUCED

PROVIDED VOLUME OF SEDIMENT FOREBAY

BOTTOM  FOREBAY EL. =

FOREBAY BERM EL. =

 VOLUME PROVIDED  =  

CONTRIBUTING  AREA TO FOREBAY #2 AT  INFILTRATION BASIN #3

43,560 S.F.

INCHES OF RUNOFF

REQUIRED VOLUME OF SEDIMENT FOREBAY = VOLUME PRODUCED BY 0.1" RUNOFF/IMPERVIOUS ACRE 

Impervious Area 

REQUIRED VOLUME OF SEDIMENT FOREBAY = VOLUME PRODUCED BY 0.1" RUNOFF/IMPERVIOUS ACRE 

43,560 S.F.

INCHES OF RUNOFF

TOTAL VOLUME PRODUCED

PROVIDED VOLUME OF SEDIMENT FOREBAY

BOTTOM  FOREBAY EL. =

FOREBAY BERM EL. =

Impervious Area 

 VOLUME PROVIDED  =  

REQUIRED VOLUME OF SEDIMENT FOREBAY = VOLUME PRODUCED BY 0.1" RUNOFF/IMPERVIOUS ACRE 

43,560 S.F.

BOTTOM  FOREBAY EL. =

FOREBAY BERM EL. =

CONTRIBUTING  AREA TO FOREBAY #1 AT  INFILTRATION BASIN #3

Impervious Area 

TOTAL VOLUME PRODUCED

PROVIDED VOLUME OF SEDIMENT FOREBAY

BOTTOM  FOREBAY EL. =

FOREBAY BERM EL. =

 VOLUME PROVIDED  =  

CONTRIBUTING  AREA TO FOREBAY #1 AT  INFILTRATION BASIN #4

PROVIDED VOLUME OF SEDIMENT FOREBAY

INCHES OF RUNOFF

TOTAL VOLUME PRODUCED

 VOLUME PROVIDED  =  



= 28,629 s.f.

= 0.1 "/ACRE x 1 ACRE X 28,629 S.F.

= 0.066

= 0.066 INCHES X 1 FT X 28,629 S.F.

12 IN

= 157 C.F.

77.00 AREA = 211 S.F.

78.00 AREA = 408 S.F.

310 C.F.

= 10,940 s.f.

= 0.1 "/ACRE x 1 ACRE X 10,940 S.F.

= 0.025

= 0.025 INCHES X 1 FT X 10,940 S.F.

12 IN

= 23 C.F.

76.00 AREA = 106 S.F.

77.00 AREA = 268 S.F.

187 C.F.

= 10,940 s.f.

= 0.1 "/ACRE x 1 ACRE X 10,940 S.F.

= 0.025

= 0.025 INCHES X 1 FT X 10,940 S.F.

12 IN

= 23 C.F.

76.00 AREA = 106 S.F.

77.00 AREA = 268 S.F.

187 C.F.

CONTRIBUTING  AREA TO FOREBAY #2 AT  INFILTRATION BASIN #4

Impervious Area 

REQUIRED VOLUME OF SEDIMENT FOREBAY = VOLUME PRODUCED BY 0.1" RUNOFF/IMPERVIOUS ACRE 

43,560 S.F.

INCHES OF RUNOFF

TOTAL VOLUME PRODUCED

PROVIDED VOLUME OF SEDIMENT FOREBAY

BOTTOM  FOREBAY EL. =

FOREBAY BERM EL. =

 VOLUME PROVIDED  =  

INCHES OF RUNOFF

TOTAL VOLUME PRODUCED

PROVIDED VOLUME OF SEDIMENT FOREBAY

BOTTOM  FOREBAY EL. =

FOREBAY BERM EL. =

REQUIRED VOLUME OF SEDIMENT FOREBAY = VOLUME PRODUCED BY 0.1" RUNOFF/IMPERVIOUS ACRE 

43,560 S.F.

INCHES OF RUNOFF

TOTAL VOLUME PRODUCED

CONTRIBUTING  AREA TO FOREBAY #2 AT  INFILTRATION BASIN #5

Impervious Area 

Impervious Area 

CONTRIBUTING  AREA TO FOREBAY #1 AT  INFILTRATION BASIN #5

REQUIRED VOLUME OF SEDIMENT FOREBAY = VOLUME PRODUCED BY 0.1" RUNOFF/IMPERVIOUS ACRE 

43,560 S.F.

 VOLUME PROVIDED  =  

PROVIDED VOLUME OF SEDIMENT FOREBAY

BOTTOM  FOREBAY EL. =

FOREBAY BERM EL. =

 VOLUME PROVIDED  =  
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Street Sweeping 

The parking lot will be inspected and maintained by the owner. 
 
It shall be the responsibility of the owner to: 

Inspections:  
Inspect sediment deposit accumulations on the parking lots quarterly.  
 

Maintenance: 
Sweep parking lots at least annually.   

 
Dispose of the accumulated sediment and hydrocarbons in accordance 
with local, state, and federal guidelines and regulations. 

 
 

Stone/ Rip Rap Areas 

The owner of the rip rap areas shall be the owner.  
 
The rip rap areas are to be inspected and maintained by the owner. 
 
It shall be the responsibility of the owner to: 

Inspections:  
Inspect the rip rapped areas quarterly.   
 

Maintenance: 
Remove accumulated sediment, trash, leaves and debris at least annually.  
Check for signs of erosion and repair as need.  Replace any damaged 
areas with new rip rap of the same size. 

 
Dispose of the accumulated sediment and hydrocarbons in accordance 
with local, state, and federal guidelines and regulations. 
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Infiltration Basin 

The owner of the basins shall be the owner. 
 
The basins are to be inspected and maintained by the owner. 
 
It shall be the responsibility of the owner to: 
 

Inspections:  
Inspect to basins quarterly and after major storms (>3.2” of rain in 24 
hours) 
 
Inspect fore-bay quarterly.  
 
Inspect basins for settlement, subsidence, erosion, cracking or tree growth 
on the embankment, condition of stone; sediment accumulation around 
the outlet or within the basin; and erosion within the basin and banks.   

 
Inspect outlet structures and/ or outlet pipes for evidence of clogging, 
sediment deposits or signs of erosion around the structure/ pipe. 
 
Ensure that the basins are operating as designed.  If inspection shows 
that a basin fails to fully drain within 72 hours following a storm event, then 
the responsible party shall retain a Registered Professional Civil Engineer 
licensed in the state of Massachusetts to assess the reason for infiltration/ 
detention failure and recommend corrective action for restoring the 
intended functions.  For a wet pond, fully drained means that the ponding 
level in the basin is at or below the lowest elevation of the outlet structure.  
For an infiltration basin, fully drained means that there is no ponding 
occurring in the infiltration basin. 
 
Inspect emergency spillways for signs of erosion.  

 
 

Maintenance: 
When mowing the basin and forebay, mow the buffer area, side slopes, 
and basin bottom. Remove grass clippings and accumulated debris.  Mow 
three times per year in May, July and September. 

 
Remove accumulated trash, leaves, debris in basin and forebay every 
month between April and November of each year.  Inspect areas in 
February of each year, if possible, to determine whether the 
aforementioned services are required.   
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If the infiltration basin is ponding in areas or not infiltrating as designed, 
use deep tilling to break up clogged surfaces, and re-vegetate 
immediately. 
 
Replace stone in forebay and at all pipe ends once every five (5) years or 
when sediment depth is excessive.   
 
Do not store snow in basin area. 

 
Remove sediment from the basin and forebay as necessary and at least 
once every 5 years but wait until the floor of the basin is thoroughly dry.  
After removing sediment, replace any vegetation damaged during clean-
out by either re-seeding or re-sodding. 
 
Dispose of the accumulated sediment and hydrocarbons in accordance 
with local, state, and federal guidelines and regulations. 

 

Drain Lines 

After construction, the drain lines shall be inspected after every major storm for the first 
few months to ensure proper functions.  Presence of accumulated sand and silt would 
indicate more frequent maintenance of the pre-treatment devices is required.  
Thereafter, the drain lines shall be inspected at least once per year.  Accumulated silt 
shall be removed by a vactor truck or other method preferred. 
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Long Term Pollution Prevention Plan 

This Long Term Pollution Prevention Plan serves to outline good housekeeping 
practices in order to prevent pollution of the wetland resource areas and surrounding 
environment.  The Long Term Operation & Maintenance Plan shall be taken as part of 
this document as it is a critical part of this plan and shall be adhered to.  Proper 
operation and maintenance records shall be kept on file at all times. 

Snow disposal shall be carried out by the owner.  The owner should follow DEP 
guideline #BRPG 01-01 for all snow removal requirements.  

The following areas shall be avoided for snow disposal: 

 Avoid dumping the snow in the bordering vegetated wetlands. 

 Avoid dumping of snow on top of storm drain catch basins or in stormwater 
drainage swales or ditches. Snow combined with sand and debris may block a 
storm drainage system, causing localized flooding.  A high volume of sand, 
sediment, and litter released from melting snow also may be quickly transported 
through the system into surface water. 
 

In order to prevent or minimize the potential for a spill of hazardous substances or oils 
to contaminate stormwater, a spill control and containment kit, including spill berm, 
absorbent materials, rags, gloves, and trash containers, shall be readily available.  All 
product manufacturers recommended spill cleanup methods shall be known by 
maintenance personnel, who shall be trained regarding these procedures and the 
location of the cleanup procedure information and supplies.  In the event of oil, gasoline 
or other hazardous waste spill on-site, the City of New Bedford Fire Department, DEP 
and the Conservation Agent shall be notified immediately. For spills of less than ¼ 
gallon, clean-up with absorbent materials or other appropriate means, unless 
circumstances dictate that the spill should be treated by a professional emergency 
response contractor.  Spills which exceed the reportable quantities of substances 
mentioned in 40 CFR 110, 40 CFR 117, or 40 CFG 302 must be immediately reported 
to the EPA National Response Center (800) 242-8802. Any catch basin that may be 
affected by the spill shall be covered immediately with a spill protector drain cover or 
similar product, or a spill berm placed around the perimeter of the opening to prevent 
any contamination into the drainage system.  Proper cleanup and disposal of hazardous 
wastes must follow all applicable local and state regulations and must be carried out by 
a qualified contractor. 

The maintenance of all individual lawns, gardens and landscaped areas shall be 
performed by the owner.  The site is not located within or near an Area of Critical 
Environmental Concern.  However, good housekeeping practices should include proper 
storage and minimal use of cleaning products and fertilizers. 
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January 26, 2017 
 
 
New Bedford Conservation Commission 
John Radcliffe, Chairman 
City Hall, Room 304 
133 William Street  
New Bedford, MA 02740 
 
RE:   Site Plan, 50 Duchaine Boulevard 
 Illicit Discharge Compliance Statement (IDCS) 
 
Dear Mr. Radcliffe,  
 

As required, we are submitting this Illicit Discharge Compliance Statement 
verifying that no illicit discharges exist on the site or are proposed.  We have included in 
the pollution prevention plan measures to prevent illicit discharges to the stormwater 
management system, including wastewater discharges and discharges of stormwater 
contaminated by contact with process wastes, raw materials, toxic pollutants, hazardous 
substances, oil, or grease.  
 

The site plan identifies the location of any systems for conveying wastewater 
and/or groundwater on the site and show that there are no connections between the 
stormwater and wastewater management systems and the location of any measures 
taken to prevent the entry of illicit discharges into the stormwater management system.  

 
Please feel free to contact us if you should need any further information. 
 
 
Very Truly Yours, 
 
THOMPSON FARLAND, INC. 
 

Christian A. Farland    
Christian A. Farland , P.E., LEED AP 
Principal Engineer and President    
 
cc:  Client 
 File 
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