














LANDSCAPE SCHEDULE

APPROVAL NOTES:

1) THIS SITE PLAN SHALL BE RECORDED IN THE ROCKINGHAM COUNTY
REGISTRY OF DEEDS.

 

2) ALL IMPROVEMENTS SHOWN ON THIS SITE PLAN SHALL BE
CONSTRUCTED AND MAINTAINED IN ACCORDANCE WITH THE PLAN BY
THE PROPERTY OWNER AND ALL FUTURE PROPERTY OWNERS. NO
CHANGES SHALL BE MADE TO THIS SITE PLAN WITHOUT THE EXPRESS
APPROVAL OF THE PORTSMOUTH PLANNING DIRECTOR.

 

3) THE OWNER OF RECORD AND SUBSEQUENTLY THE CONDOMINIUM UNIT
ASSOCIATION SHALL BE RESPONSIBLE FOR THE MAINTENANCE, REPAIR
AND REPLACEMENT OF ALL REQUIRED SCREENING AND LANDSCAPE
MATERIALS.

 

4) ALL REQUIRED PLANT MATERIALS SHALL BE TENDED AND
MAINTAINED IN A HEALTHY GROWING CONDITION, REPLACED WHEN
NECESSARY, AND KEPT FREE OF REFUSE AND DEBRIS. ALL REQUIRED
FENCES AND WALLS SHALL BE MAINTAINED IN GOOD REPAIR.

 

5) THE PROPERTY OWNER SHALL BE RESPONSIBLE TO REMOVE AND
REPLACE DEAD OR DISEASED PLANT MATERIALS IMMEDIATELY WITH THE
SAME TYPE, SIZE AND QUANTITY OF PLANT MATERIALS AS ORIGINALLY
INSTALLED, UNLESS ALTERNATIVE PLANTINGS ARE REQUESTED,
JUSTIFIED AND APPROVED BY THE PLANNING BOARD OR PLANNING
DIRECTOR.
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EXECUTIVE SUMMARY 

 

This drainage analysis examines the pre-development (existing) and post-development 
(proposed) stormwater drainage patterns for the proposed development which includes a place of 
worship building at 386 Maplewood Avenue in Portsmouth, NH. The site is shown on the City of 
Portsmouth Assessor’s Tax Map 220 as Lot 90. The lot size is 62,726 square-feet (1.44 acres).   

The new building will be serviced by public water and public sewer. The development has the 
potential to increase stormwater runoff to adjacent properties, and therefore must be designed in 
a manner to prevent that occurrence. This will be done primarily by capturing stormwater runoff 
and routing it through appropriate stormwater facilities, designed to ensure that there will be no 
increase in peak runoff from the site as a result of this project. 

In a recent review by the Planning Board, it was suggested that the hydrologic modeling consider 
the “Extreme Precipitation” values from The Northeast Regional Climate Center (Cornell 
University) be as used for modeling purposes. Because Portsmouth is in the Seacoast area we 
have increased these values by 15% and incorporated these values in this report. 
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 SITE REDEVELOPMENT 

Maple Majid, 686 Maplewood Avenue 

PORTSMOUTH, NH  

 

INTRODUCTION / PROJECT DESCRIPTION 

This drainage report is designed to assist the owner, planning board, contractor, regulatory 
reviewer, and others in understanding the impact of the proposed development project on local 
surface water runoff and quality.  The project site is shown on the City of Portsmouth, NH 
Assessor’s Tax Map 220 Lot 90. 

Bounding the site to the northeast is Maplewood Avenue. Bounding the site to the West is the 
Interstate Route 95.  Bounding the site to the south-east are vacant lots that have received 
variances for two family homes along Emery Street which are also to the rear of the lot. 
Bounding the Site to the East is Seamans Supply Co which is in the Business Zone. The subject 
property is situated in the Single Residence B zone (SRB). A vicinity map is included in the 
Appendix to this report. 

The proposed development plan is to construct a new place of worship, parking areas, and other 
associated improvements such as a utilities and landscaping. The project is anticipated to begin 
construction in the spring of 2019 and be substantially completed by the summer of 2020. 

This report includes information about the existing site and the proposed development necessary 
to analyze stormwater runoff and to design any required mitigation.  The report includes maps of 
pre-development and post-development watersheds, sub-catchment areas and calculations of 
runoff.  The report will provide a narrative of the stormwater runoff and describe numerically 
and graphically the surface water runoff patterns for this site.  Proposed stormwater management 
and treatment structures and methods will also be described, as well as erosion and sediment 
control practices.  To fully understand the proposed site development the reader should also 
review a complete site plan set in addition to this report.  
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METHODOLOGY 

This report uses the US Soil Conservation Service (SCS) Method for estimating stormwater 
runoff.  The SCS method is published in The National Engineering Handbook (NEH), Section 4 
“Hydrology” and includes the Technical Release No. 20, (TR-20) "Computer Program for 
Project Formulation Hydrology", and Technical Release No. 55 (TR-55) “Urban Hydrology for 
Small Watersheds” methods.  This report uses the HydroCAD version 10.0 program, written by 
HydroCAD Software Solutions LLC, Chocorua, N.H., to apply these methods for the calculation 
of runoff and for pond modeling.  In a recent review by the Planning Board, it was suggested that 
the hydrologic modeling consider the “Extreme Precipitation” values from The Northeast 
Regional Climate Center (Cornell University) increased by 15% be as used for modeling 
purposes. These values have been used and are included in this report. 

Time of Concentration (Tc) is calculated by entering measured flow path data such as flow path 
type, length, slope and surface characteristics into the HydroCAD program. For the purposes of 
this report, a minimum time of concentration of 5 minutes is used. 

The storm events used for the calculations in this report are the 2-year, 10-year and 50-year (24-
hour) storms. Watershed basin boundaries have been delineated using topographic maps 
prepared by Ambit Engineering and field observations to confirm. 

SITE SPECIFIC INFORMATION 

Based on the United States Department of Agriculture (USDA) Natural Resources Conservation 
Service (NRCS), Soil Survey of Rockingham County, New Hampshire, the site is made up of 
one soil type:  

799 – Urban land – Canton Complex (3-15% slopes), well drained with a typical depth to 
restrictive feature of more than 80 inches. This soil has a Hydrologic Soil Group (HSG) 
classification of B, with a Low runoff class. Offsite run-off is not calculated using this value.  

 5 Test Pits performed around the perimeter of the site indicate that the soil within the property 
boundary is not a well-drained soil. The test pits indicate that the soil is a moderately well 
drained soil with a typical depth to restrictive feature of 24-36” inches. This soil has a 
Hydrologic Soil Group (HSG) classification of C. Site run-off is computed using this value.  

The physical characteristics of the site consist of (3-15%) grades that generally slope downward 
from Rear of (back) towards Maplewood Avenue. Elevations on the site range from 36 to 60 feet 
above sea level. The existing site is undeveloped and includes a paved driveway and gravel 
drive. Vegetation around the developed portion of the lot consists of established grasses, shrubs 
and trees. Currently the site is being used as a laydown yard for Road Construction. 



2360 Maple Majid, 383 Maplewood Ave  October 15, 2018 

 

‐ 4 ‐ 

 

According to the Federal Emergency Management Agency (FEMA) Flood Insurance Rate Map 
(FIRM) number 33015C0259E (effective date May 17, 2005), the project site is located in Zone 
X and is determined to be outside of the 0.2% annual chance floodplain. A copy of the FIRM 
map is included in the Appendix. 

 

PRE-DEVELOPMENT DRAINAGE 

The existing site drains via overland flow from a localized high point from the rear of the 
property towards the rear, front and sides of the site. Runoff flows overland toward Maplewood 
Avenue until it enters a closed storm sewer system in front of 678 Maplewood Ave. There is no 
existing stormwater detention or treatment on the site (aside from the minimal treatment 
achieved from infiltration that occurs). 

In the pre-development condition, the site has been analyzed as three watershed basins (ES1, 
ES2 and ES3) based on localized topography and discharge location. ES1 flows overland directly 
to the existing driveway of the lot to Discharge Point 1 (DP1). ES2 flows overland toward the 
front and east side of the property. ES3 flows from the highpoint to the south/rear of the 
property. The runoff curve number (CN) for Subcatchment ES1 is calculated to be 74 with 
impervious coverage of 1.12%. The runoff curve number (CN) for Subcatchment ES2 is 73 with 
impervious coverage of 1.83%. The runoff curve number (CN) for Subcatchment ES3 is 74 with 
impervious coverage of 0.66%. 

 

Table 1: Pre-Development Watershed Basin Summary 

Watershed 
Basin ID 

Basin 
Area 
(SF) 

Tc 
(MIN) CN 

10-Year 
Runoff (CFS) 

50-Year 
Runoff (CFS) Design Point 

ES1 27,206 9.3 74 2.77 5.14 DP1 

ES2 25,730 6.7 73 2.77 5.19 DP2 

ES3 9,837 5 74 1.13 2.41 DP3 

 

 

 



2360 Maple Majid, 383 Maplewood Ave  October 15, 2018 

 

‐ 5 ‐ 

 

POST-DEVELOPMENT DRAINAGE 

The proposed development has been designed to match the pre-development drainage patterns to 
the greatest extent feasible. In the post-development condition, the site has been analyzed as four 
separate watersheds (PS1a, PS1b, PS1c, and PS2) based on localized topography and discharge 
locations. Basins PS1a, the majority of the top level, flows into a filtration basin PS1a. The 
middle of the development flows; PS1b flows into a deep sump, hooded catch basin and then 
into Filtration Basin PS1b, and then once full to overflow into the closed drainage system that 
exits the site to the north to DP1. Basin PS1c flows directly offsite. Basins PS2 and PS3 are the 
small area behind the building that is mostly grass. PS2 flows to design point DP2. PS3 is the 
remaining grass area that flow to the south to DP3.  All runoff from the sub-watershed basins 
Ps1a, Ps1b and Ps1c are discharged to Design Point 1 (DP1). This allows for a direct review of 
Design Points to show the comparison of runoff from the site in the pre-development and post-
development conditions.  

The runoff curve number (CN) for basin PS1a is calculated to be 93 with impervious coverage of 
79.26%. The runoff curve number (CN) for basin PS1b is calculated to be 90 with impervious 
coverage of 65.26%. The runoff curve number (CN) for basin PS1c is calculated to be 87 with 
impervious coverage of 53.49%. The runoff curve number (CN) for basin PS2 is calculated to be 
78 with impervious coverage of 81.34%.  The runoff curve number (CN) for basin PS3 is 
calculated to be 75 with impervious coverage of 3.78%. 

Table 2: Post-Development Watershed Basin Summary 

Watershed 
Basin ID 

Basin 
Area 
(SF) 

Tc 
(MIN) CN 

10-Year 
Runoff 
(CFS) 

50-
Year 

Runoff 
(CFS) 

Design 
Point 

PS1a 23,312 135 93 0.72 1.13 DP1 

PS1b 16,596 135 90 0.49 0.78 DP1 

PS1c 12,523 5 87 2.27 3.67 DP1 

Ps2 5,767 5.0 78 0.86 1.51 DP2 

PS3 4,578 5.0 75 0.61 1.12 DP3 
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The overall impervious coverage of the area analyzed in this report for all basins increases from 
842 square feet (3.61%) in the pre-development condition to 37,253 square feet (59.34%) in the 
post-development condition. Since the site represents an increase in impervious area, the project 
proposes the construction of stormwater filter basins to provide treatment and storage of roof 
run-off, as well as the use of pretreatment.  Since no treatment or dedicated stormwater storage 
systems currently exist for the site, providing the proposed treatment by means of the porous 
pavement and filtration basin represents a vast improvement on the water quality of the runoff. 

Table 3 shows a summary of the comparison between pre-developed flows and post-developed 
flows for the design point. 

Table 3: Pre‐Development to Post‐Development Comparison 

  Q2 (CFS) Q10 (CFS) Q50 (CFS) 
Design 
Point Pre Post Pre Post Pre Post 
DP1 2.59 1.78 5.48 1.18 10.23 5.18
DP2 1.31 0.45 2.77 0.86+ 5.19 1.51
DP3 0.64 0.30 1.31 0.61 2.41 1.12

 

EROSION AND SEDIMENT CONTROL PRACTICES 

The erosion potential for this site as it exists is low due to the existing vegetation and the built-up 
nature of the surrounding sites. During construction, the major potential for erosion is wind and 
stormwater runoff. The contractor will be required to inspect and maintain all necessary erosion 
control measures, as well as installing any additional measures as required. All erosion control 
practices shall conform to “The Stormwater Management and Erosion Control Handbook for 
Urban and Developing Areas in New Hampshire.” Some examples of erosion and sediment 
control measures to be utilized for this project during construction may include: 

 Silt Soxx (or approved alternative) located at the toe of disturbed slopes 
 Stabilized construction entrance at access point to the site 
 Temporary mulching and seeding for disturbed areas 
 Spraying water over disturbed areas to minimize wind erosion 

 
After construction, permanent stabilization will be accomplished by permanent seeding, 
landscaping and surfacing the access drives and parking areas with asphalt paving. 
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CONCLUSION 

The proposed development has been designed to be less than the pre-development drainage 
pattern. With the design of two filtration basins  and the slow release of storm water, the post-
development runoff rates are reduced to be below the pre-development runoff rates and will 
provide treatment. Erosion and sediment control practices will be implemented for both the 
temporary condition during construction and for final stabilization after construction. Therefore, 
there are no negative impacts to downstream receptors or adjacent properties anticipated as a 
result of this project. There is also no negative impact to the City of Portsmouth storm drainage 
system. 
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APPENDIX A  

VICINITY (TAX) MAP 

 



City of Portsmouth, NH September 13, 2018

Vicinity Map - Maple Majid, 686 Maplewood Avenue

Property Information

Property ID 0220-0090-0000
Location 686 MAPLEWOOD AVE
Owner ISLAMIC SOCIETY OF THE SEACOAST

AREA

MAP FOR REFERENCE ONLY 
NOT A LEGAL DOCUMENT

City of Portsmouth, NH makes no claims and no warranties,
expressed or implied, concerning the validity or accuracy of
the GIS data presented on this map.

Parcels updated 01/04/2018
Properties updated 09/13/2018

1" = 200 ft
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APPENDIX B 

TABLES, CHARTS, ETC. 
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APPENDIX C 

HYDROCAD DRAINAGE  

ANALYSIS CALCULATIONS 



ES1

WEST SIDE

ES2

EAST SIDE

ES3

REAR

DP1

DESIGN POINT 1

DP2

DESIGN POINT 2

DP3

DESIGN POINT 3

Routing Diagram for 2360-Pre
Prepared by AMBIT ENGINEERING, INC

HydroCAD® 10.00  s/n 00801  © 2013 HydroCAD Software Solutions LLC

Subcat Reach Pond Link



2360-Pre
Prepared by AMBIT ENGINEERING, INC

Page 2HydroCAD® 10.00  s/n 00801  © 2013 HydroCAD Software Solutions LLC

Area Listing (all nodes)

Area
(sq-ft)

CN Description
(subcatchment-numbers)

52,004 74 >75% Grass cover, Good, HSG C  (ES1, ES2, ES3)
219 96 Gravel surface, HSG C  (ES1)
306 98 Paved parking, HSG C  (ES1)
536 98 Unconnected pavement, HSG C  (ES2, ES3)

9,708 70 Woods, Good, HSG C  (ES1, ES2, ES3)

62,773 74 TOTAL AREA



2360-Pre
Prepared by AMBIT ENGINEERING, INC

Page 3HydroCAD® 10.00  s/n 00801  © 2013 HydroCAD Software Solutions LLC

Soil Listing (all nodes)

Area
(sq-ft)

Soil
Group

Subcatchment
Numbers

0 HSG A
0 HSG B

62,773 HSG C ES1, ES2, ES3
0 HSG D
0 Other

62,773 TOTAL AREA



2360-Pre
Prepared by AMBIT ENGINEERING, INC

Page 4HydroCAD® 10.00  s/n 00801  © 2013 HydroCAD Software Solutions LLC

Ground Covers (all nodes)

HSG-A
(sq-ft)

HSG-B
(sq-ft)

HSG-C
(sq-ft)

HSG-D
(sq-ft)

Other
(sq-ft)

Total
(sq-ft)

Ground
Cover

Sub
Num

0 0 52,004 0 0 52,004 >75% Grass 
cover, Good

0 0 219 0 0 219 Gravel surface
0 0 306 0 0 306 Paved parking
0 0 536 0 0 536 Unconnected 

pavement
0 0 9,708 0 0 9,708 Woods, Good

0 0 62,773 0 0 62,773 TOTAL AREA



Type II 24-hr  2 Yr XSC Rainfall=3.68"2360-Pre
Prepared by AMBIT ENGINEERING, INC

Page 5HydroCAD® 10.00  s/n 00801  © 2013 HydroCAD Software Solutions LLC

Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=27,206 sf   1.12% Impervious   Runoff Depth>1.24"Subcatchment ES1: WEST SIDE
   Flow Length=136'   Tc=9.3 min   CN=74   Runoff=1.31 cfs  2,807 cf

Runoff Area=25,730 sf   1.83% Impervious   Runoff Depth>1.18"Subcatchment ES2: EAST SIDE
   Flow Length=303'   Tc=6.7 min   CN=73   Runoff=1.31 cfs  2,529 cf

Runoff Area=9,837 sf   0.66% Impervious   Runoff Depth>1.24"Subcatchment ES3: REAR
   Tc=0.0 min   CN=74   Runoff=0.64 cfs  1,019 cf

   Inflow=2.59 cfs  5,336 cfLink DP1: DESIGN POINT 1
   Primary=2.59 cfs  5,336 cf

   Inflow=1.31 cfs  2,529 cfLink DP2: DESIGN POINT 2
   Primary=1.31 cfs  2,529 cf

   Inflow=0.64 cfs  1,019 cfLink DP3: DESIGN POINT 3
   Primary=0.64 cfs  1,019 cf

Total Runoff Area = 62,773 sf   Runoff Volume = 6,355 cf   Average Runoff Depth = 1.21"
98.66% Pervious = 61,931 sf     1.34% Impervious = 842 sf



Type II 24-hr  2 Yr XSC Rainfall=3.68"2360-Pre
Prepared by AMBIT ENGINEERING, INC
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Summary for Subcatchment ES1: WEST SIDE

Runoff = 1.31 cfs @ 12.01 hrs,  Volume= 2,807 cf,  Depth> 1.24"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  2 Yr XSC Rainfall=3.68"

Area (sf) CN Description
306 98 Paved parking, HSG C

26,198 74 >75% Grass cover, Good, HSG C
483 70 Woods, Good, HSG C
219 96 Gravel surface, HSG C

27,206 74 Weighted Average
26,900 98.88% Pervious Area

306 1.12% Impervious Area

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

9.1 100 0.0200 0.18 Sheet Flow, Sheet Flow
Grass: Short   n= 0.150   P2= 3.68"

0.2 36 0.0660 3.85 Shallow Concentrated Flow, grass
Grassed Waterway   Kv= 15.0 fps

9.3 136 Total

Subcatchment ES1: WEST SIDE

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765

F
lo

w
  

(c
fs

)

1

0

Type II 24-hr
2 Yr XSC Rainfall=3.68"

Runoff Area=27,206 sf
Runoff Volume=2,807 cf

Runoff Depth>1.24"
Flow Length=136'

Tc=9.3 min
CN=74

1.31 cfs



Type II 24-hr  2 Yr XSC Rainfall=3.68"2360-Pre
Prepared by AMBIT ENGINEERING, INC
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Summary for Subcatchment ES2: EAST SIDE

Runoff = 1.31 cfs @ 11.99 hrs,  Volume= 2,529 cf,  Depth> 1.18"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  2 Yr XSC Rainfall=3.68"

Area (sf) CN Description
16,075 74 >75% Grass cover, Good, HSG C

471 98 Unconnected pavement, HSG C
2,795 70 Woods, Good, HSG C
6,389 70 Woods, Good, HSG C

25,730 73 Weighted Average
25,259 98.17% Pervious Area

471 1.83% Impervious Area
471 100.00% Unconnected

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

5.8 100 0.0630 0.29 Sheet Flow, Sheet Flow
Grass: Short   n= 0.150   P2= 3.68"

0.9 203 0.0640 3.79 Shallow Concentrated Flow, Shallow Concentrated
Grassed Waterway   Kv= 15.0 fps

6.7 303 Total

Subcatchment ES2: EAST SIDE

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
2 Yr XSC Rainfall=3.68"

Runoff Area=25,730 sf
Runoff Volume=2,529 cf

Runoff Depth>1.18"
Flow Length=303'

Tc=6.7 min
CN=73

1.31 cfs
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Summary for Subcatchment ES3: REAR

[46] Hint: Tc=0 (Instant runoff peak depends on dt)

Runoff = 0.64 cfs @ 11.90 hrs,  Volume= 1,019 cf,  Depth> 1.24"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  2 Yr XSC Rainfall=3.68"

Area (sf) CN Description
9,731 74 >75% Grass cover, Good, HSG C

65 98 Unconnected pavement, HSG C
41 70 Woods, Good, HSG C

9,837 74 Weighted Average
9,772 99.34% Pervious Area

65 0.66% Impervious Area
65 100.00% Unconnected

Subcatchment ES3: REAR

Runoff
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Type II 24-hr
2 Yr XSC Rainfall=3.68"

Runoff Area=9,837 sf
Runoff Volume=1,019 cf

Runoff Depth>1.24"
Tc=0.0 min

CN=74

0.64 cfs
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Summary for Link DP1: DESIGN POINT 1

Inflow Area = 52,936 sf, 1.47% Impervious,  Inflow Depth > 1.21"    for  2 Yr XSC event
Inflow = 2.59 cfs @ 12.00 hrs,  Volume= 5,336 cf
Primary = 2.59 cfs @ 12.00 hrs,  Volume= 5,336 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Link DP1: DESIGN POINT 1

Inflow
Primary

Hydrograph

Time  (hours)
201918171615141312111098765
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Inflow Area=52,936 sf
2.59 cfs2.59 cfs
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Summary for Link DP2: DESIGN POINT 2

Inflow Area = 25,730 sf, 1.83% Impervious,  Inflow Depth > 1.18"    for  2 Yr XSC event
Inflow = 1.31 cfs @ 11.99 hrs,  Volume= 2,529 cf
Primary = 1.31 cfs @ 11.99 hrs,  Volume= 2,529 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Link DP2: DESIGN POINT 2

Inflow
Primary

Hydrograph

Time  (hours)
201918171615141312111098765
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Inflow Area=25,730 sf
1.31 cfs1.31 cfs
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Summary for Link DP3: DESIGN POINT 3

Inflow Area = 9,837 sf, 0.66% Impervious,  Inflow Depth > 1.24"    for  2 Yr XSC event
Inflow = 0.64 cfs @ 11.90 hrs,  Volume= 1,019 cf
Primary = 0.64 cfs @ 11.90 hrs,  Volume= 1,019 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Link DP3: DESIGN POINT 3

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=9,837 sf
0.64 cfs0.64 cfs
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=27,206 sf   1.12% Impervious   Runoff Depth>2.62"Subcatchment ES1: WEST SIDE
   Flow Length=136'   Tc=9.3 min   CN=74   Runoff=2.77 cfs  5,932 cf

Runoff Area=25,730 sf   1.83% Impervious   Runoff Depth>2.53"Subcatchment ES2: EAST SIDE
   Flow Length=303'   Tc=6.7 min   CN=73   Runoff=2.77 cfs  5,426 cf

Runoff Area=9,837 sf   0.66% Impervious   Runoff Depth>2.62"Subcatchment ES3: REAR
   Tc=0.0 min   CN=74   Runoff=1.31 cfs  2,152 cf

   Inflow=5.48 cfs  11,358 cfLink DP1: DESIGN POINT 1
   Primary=5.48 cfs  11,358 cf

   Inflow=2.77 cfs  5,426 cfLink DP2: DESIGN POINT 2
   Primary=2.77 cfs  5,426 cf

   Inflow=1.31 cfs  2,152 cfLink DP3: DESIGN POINT 3
   Primary=1.31 cfs  2,152 cf

Total Runoff Area = 62,773 sf   Runoff Volume = 13,510 cf   Average Runoff Depth = 2.58"
98.66% Pervious = 61,931 sf     1.34% Impervious = 842 sf
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Summary for Subcatchment ES1: WEST SIDE

Runoff = 2.77 cfs @ 12.01 hrs,  Volume= 5,932 cf,  Depth> 2.62"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  10 Yr XSC Rainfall=5.59"

Area (sf) CN Description
306 98 Paved parking, HSG C

26,198 74 >75% Grass cover, Good, HSG C
483 70 Woods, Good, HSG C
219 96 Gravel surface, HSG C

27,206 74 Weighted Average
26,900 98.88% Pervious Area

306 1.12% Impervious Area

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

9.1 100 0.0200 0.18 Sheet Flow, Sheet Flow
Grass: Short   n= 0.150   P2= 3.68"

0.2 36 0.0660 3.85 Shallow Concentrated Flow, grass
Grassed Waterway   Kv= 15.0 fps

9.3 136 Total

Subcatchment ES1: WEST SIDE

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765
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Type II 24-hr
10 Yr XSC Rainfall=5.59"

Runoff Area=27,206 sf
Runoff Volume=5,932 cf

Runoff Depth>2.62"
Flow Length=136'

Tc=9.3 min
CN=74

2.77 cfs
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Summary for Subcatchment ES2: EAST SIDE

Runoff = 2.77 cfs @ 11.98 hrs,  Volume= 5,426 cf,  Depth> 2.53"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  10 Yr XSC Rainfall=5.59"

Area (sf) CN Description
16,075 74 >75% Grass cover, Good, HSG C

471 98 Unconnected pavement, HSG C
2,795 70 Woods, Good, HSG C
6,389 70 Woods, Good, HSG C

25,730 73 Weighted Average
25,259 98.17% Pervious Area

471 1.83% Impervious Area
471 100.00% Unconnected

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

5.8 100 0.0630 0.29 Sheet Flow, Sheet Flow
Grass: Short   n= 0.150   P2= 3.68"

0.9 203 0.0640 3.79 Shallow Concentrated Flow, Shallow Concentrated
Grassed Waterway   Kv= 15.0 fps

6.7 303 Total

Subcatchment ES2: EAST SIDE

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
10 Yr XSC Rainfall=5.59"

Runoff Area=25,730 sf
Runoff Volume=5,426 cf

Runoff Depth>2.53"
Flow Length=303'

Tc=6.7 min
CN=73

2.77 cfs
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Summary for Subcatchment ES3: REAR

[46] Hint: Tc=0 (Instant runoff peak depends on dt)

Runoff = 1.31 cfs @ 11.89 hrs,  Volume= 2,152 cf,  Depth> 2.62"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  10 Yr XSC Rainfall=5.59"

Area (sf) CN Description
9,731 74 >75% Grass cover, Good, HSG C

65 98 Unconnected pavement, HSG C
41 70 Woods, Good, HSG C

9,837 74 Weighted Average
9,772 99.34% Pervious Area

65 0.66% Impervious Area
65 100.00% Unconnected

Subcatchment ES3: REAR

Runoff

Hydrograph

Time  (hours)
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F
lo

w
  

(c
fs

)

1

0

Type II 24-hr
10 Yr XSC Rainfall=5.59"

Runoff Area=9,837 sf
Runoff Volume=2,152 cf

Runoff Depth>2.62"
Tc=0.0 min

CN=74

1.31 cfs
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Summary for Link DP1: DESIGN POINT 1

Inflow Area = 52,936 sf, 1.47% Impervious,  Inflow Depth > 2.57"    for  10 Yr XSC event
Inflow = 5.48 cfs @ 11.99 hrs,  Volume= 11,358 cf
Primary = 5.48 cfs @ 11.99 hrs,  Volume= 11,358 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Link DP1: DESIGN POINT 1

Inflow
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Inflow Area=52,936 sf
5.48 cfs5.48 cfs
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Summary for Link DP2: DESIGN POINT 2

Inflow Area = 25,730 sf, 1.83% Impervious,  Inflow Depth > 2.53"    for  10 Yr XSC event
Inflow = 2.77 cfs @ 11.98 hrs,  Volume= 5,426 cf
Primary = 2.77 cfs @ 11.98 hrs,  Volume= 5,426 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Link DP2: DESIGN POINT 2

Inflow
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Inflow Area=25,730 sf
2.77 cfs2.77 cfs
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Summary for Link DP3: DESIGN POINT 3

Inflow Area = 9,837 sf, 0.66% Impervious,  Inflow Depth > 2.62"    for  10 Yr XSC event
Inflow = 1.31 cfs @ 11.89 hrs,  Volume= 2,152 cf
Primary = 1.31 cfs @ 11.89 hrs,  Volume= 2,152 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Link DP3: DESIGN POINT 3

Inflow
Primary

Hydrograph

Time  (hours)
201918171615141312111098765
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Inflow Area=9,837 sf
1.31 cfs1.31 cfs
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=27,206 sf   1.12% Impervious   Runoff Depth>4.99"Subcatchment ES1: WEST SIDE
   Flow Length=136'   Tc=9.3 min   CN=74   Runoff=5.14 cfs  11,308 cf

Runoff Area=25,730 sf   1.83% Impervious   Runoff Depth>4.88"Subcatchment ES2: EAST SIDE
   Flow Length=303'   Tc=6.7 min   CN=73   Runoff=5.19 cfs  10,453 cf

Runoff Area=9,837 sf   0.66% Impervious   Runoff Depth>5.00"Subcatchment ES3: REAR
   Tc=0.0 min   CN=74   Runoff=2.41 cfs  4,100 cf

   Inflow=10.23 cfs  21,761 cfLink DP1: DESIGN POINT 1
   Primary=10.23 cfs  21,761 cf

   Inflow=5.19 cfs  10,453 cfLink DP2: DESIGN POINT 2
   Primary=5.19 cfs  10,453 cf

   Inflow=2.41 cfs  4,100 cfLink DP3: DESIGN POINT 3
   Primary=2.41 cfs  4,100 cf

Total Runoff Area = 62,773 sf   Runoff Volume = 25,862 cf   Average Runoff Depth = 4.94"
98.66% Pervious = 61,931 sf     1.34% Impervious = 842 sf
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Summary for Subcatchment ES1: WEST SIDE

Runoff = 5.14 cfs @ 12.01 hrs,  Volume= 11,308 cf,  Depth> 4.99"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  50 Yr XSC Rainfall=8.49"

Area (sf) CN Description
306 98 Paved parking, HSG C

26,198 74 >75% Grass cover, Good, HSG C
483 70 Woods, Good, HSG C
219 96 Gravel surface, HSG C

27,206 74 Weighted Average
26,900 98.88% Pervious Area

306 1.12% Impervious Area

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

9.1 100 0.0200 0.18 Sheet Flow, Sheet Flow
Grass: Short   n= 0.150   P2= 3.68"

0.2 36 0.0660 3.85 Shallow Concentrated Flow, grass
Grassed Waterway   Kv= 15.0 fps

9.3 136 Total

Subcatchment ES1: WEST SIDE

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
50 Yr XSC Rainfall=8.49"

Runoff Area=27,206 sf
Runoff Volume=11,308 cf

Runoff Depth>4.99"
Flow Length=136'

Tc=9.3 min
CN=74

5.14 cfs



Type II 24-hr  50 Yr XSC Rainfall=8.49"2360-Pre
Prepared by AMBIT ENGINEERING, INC

Page 21HydroCAD® 10.00  s/n 00801  © 2013 HydroCAD Software Solutions LLC

Summary for Subcatchment ES2: EAST SIDE

Runoff = 5.19 cfs @ 11.98 hrs,  Volume= 10,453 cf,  Depth> 4.88"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  50 Yr XSC Rainfall=8.49"

Area (sf) CN Description
16,075 74 >75% Grass cover, Good, HSG C

471 98 Unconnected pavement, HSG C
2,795 70 Woods, Good, HSG C
6,389 70 Woods, Good, HSG C

25,730 73 Weighted Average
25,259 98.17% Pervious Area

471 1.83% Impervious Area
471 100.00% Unconnected

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

5.8 100 0.0630 0.29 Sheet Flow, Sheet Flow
Grass: Short   n= 0.150   P2= 3.68"

0.9 203 0.0640 3.79 Shallow Concentrated Flow, Shallow Concentrated
Grassed Waterway   Kv= 15.0 fps

6.7 303 Total

Subcatchment ES2: EAST SIDE

Runoff

Hydrograph
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Type II 24-hr
50 Yr XSC Rainfall=8.49"

Runoff Area=25,730 sf
Runoff Volume=10,453 cf

Runoff Depth>4.88"
Flow Length=303'

Tc=6.7 min
CN=73

5.19 cfs
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Summary for Subcatchment ES3: REAR

[46] Hint: Tc=0 (Instant runoff peak depends on dt)

Runoff = 2.41 cfs @ 11.89 hrs,  Volume= 4,100 cf,  Depth> 5.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  50 Yr XSC Rainfall=8.49"

Area (sf) CN Description
9,731 74 >75% Grass cover, Good, HSG C

65 98 Unconnected pavement, HSG C
41 70 Woods, Good, HSG C

9,837 74 Weighted Average
9,772 99.34% Pervious Area

65 0.66% Impervious Area
65 100.00% Unconnected

Subcatchment ES3: REAR

Runoff

Hydrograph
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Type II 24-hr
50 Yr XSC Rainfall=8.49"

Runoff Area=9,837 sf
Runoff Volume=4,100 cf

Runoff Depth>5.00"
Tc=0.0 min

CN=74

2.41 cfs
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Summary for Link DP1: DESIGN POINT 1

Inflow Area = 52,936 sf, 1.47% Impervious,  Inflow Depth > 4.93"    for  50 Yr XSC event
Inflow = 10.23 cfs @ 11.99 hrs,  Volume= 21,761 cf
Primary = 10.23 cfs @ 11.99 hrs,  Volume= 21,761 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Link DP1: DESIGN POINT 1

Inflow
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Inflow Area=52,936 sf
10.23 cfs10.23 cfs
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Summary for Link DP2: DESIGN POINT 2

Inflow Area = 25,730 sf, 1.83% Impervious,  Inflow Depth > 4.88"    for  50 Yr XSC event
Inflow = 5.19 cfs @ 11.98 hrs,  Volume= 10,453 cf
Primary = 5.19 cfs @ 11.98 hrs,  Volume= 10,453 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Link DP2: DESIGN POINT 2
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Inflow Area=25,730 sf
5.19 cfs5.19 cfs
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Summary for Link DP3: DESIGN POINT 3

Inflow Area = 9,837 sf, 0.66% Impervious,  Inflow Depth > 5.00"    for  50 Yr XSC event
Inflow = 2.41 cfs @ 11.89 hrs,  Volume= 4,100 cf
Primary = 2.41 cfs @ 11.89 hrs,  Volume= 4,100 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Link DP3: DESIGN POINT 3

Inflow
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Inflow Area=9,837 sf
2.41 cfs2.41 cfs
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Area Listing (all nodes)

Area
(sq-ft)

CN Description
(subcatchment-numbers)

25,523 74 >75% Grass cover, Good, HSG C  (Ps1a, PS1b, PS1c, PS2, PS3)
819 98 Conc Walk HSG C  (PS1b)
475 98 Conc Walk, HSG C  (Ps1a)

30,695 98 Paved parking, HSG C  (Ps1a, PS1b, PS1c)
4,444 98 Roofs, HSG C  (Ps1a, PS1b, PS2)

820 98 Unconnected wall, HSG C  (PS1b, PS1c, PS2, PS3)

62,776 88 TOTAL AREA
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Soil Listing (all nodes)

Area
(sq-ft)

Soil
Group

Subcatchment
Numbers

0 HSG A
0 HSG B

62,776 HSG C Ps1a, PS1b, PS1c, PS2, PS3
0 HSG D
0 Other

62,776 TOTAL AREA
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Ground Covers (all nodes)

HSG-A
(sq-ft)

HSG-B
(sq-ft)

HSG-C
(sq-ft)

HSG-D
(sq-ft)

Other
(sq-ft)

Total
(sq-ft)

Ground
Cover

Sub
Num

0 0 25,523 0 0 25,523 >75% Grass 
cover, Good

0 0 1,294 0 0 1,294 Conc Walk
0 0 30,695 0 0 30,695 Paved parking
0 0 4,444 0 0 4,444 Roofs
0 0 820 0 0 820 Unconnected wall

0 0 62,776 0 0 62,776 TOTAL AREA



2360-Post
Prepared by AMBIT ENGINEERING, INC

Page 5HydroCAD® 10.00  s/n 00801  © 2013 HydroCAD Software Solutions LLC

Pipe Listing (all nodes)

Line# Node
Number

In-Invert
(feet)

Out-Invert
(feet)

Length
(feet)

Slope
(ft/ft)

n Diam/Width
(inches)

Height
(inches)

Inside-Fill
(inches)

1 CB2 39.70 38.50 20.0 0.0600 0.013 12.0 0.0 0.0
2 DM1 27.00 26.85 1.0 0.1500 0.011 15.0 0.0 0.0
3 DM2 40.10 33.00 99.0 0.0717 0.013 12.0 0.0 0.0
4 DM3 53.55 45.00 163.0 0.0525 0.013 12.0 0.0 0.0
5 P1a 53.67 53.65 35.0 0.0006 0.013 6.0 0.0 0.0
6 P1b 36.75 25.65 111.0 0.1000 0.013 8.0 0.0 0.0
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Time span=0.00-30.00 hrs, dt=0.05 hrs, 601 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=23,312 sf   79.26% Impervious   Runoff Depth>2.91"Subcatchment Ps1a: PS1a
   Tc=135.0 min   CN=93   Runoff=0.45 cfs  5,651 cf

Runoff Area=16,596 sf   65.26% Impervious   Runoff Depth>2.62"Subcatchment PS1b: PS1b
   Tc=135.0 min   CN=90   Runoff=0.29 cfs  3,619 cf

Runoff Area=12,523 sf   53.49% Impervious   Runoff Depth=2.34"Subcatchment PS1c: PS1c
   Tc=5.0 min   CN=87   Runoff=1.19 cfs  2,447 cf

Runoff Area=5,767 sf   18.66% Impervious   Runoff Depth=1.64"Subcatchment PS2: PS2
   Tc=0.0 min   CN=78   Runoff=0.45 cfs  786 cf

Runoff Area=4,578 sf   3.78% Impervious   Runoff Depth=1.37"Subcatchment PS3: PS3
   Tc=0.0 min   UI Adjusted CN=74   Runoff=0.30 cfs  521 cf

Peak Elev=40.00'   Inflow=0.29 cfs  3,619 cfPond CB2: CB2
   Outflow=0.29 cfs  3,619 cf

Peak Elev=27.00'   Inflow=0.00 cfs  0 cfPond DM1: DM1
15.0"  Round Culvert  n=0.011  L=1.0'  S=0.1500 '/'   Outflow=0.00 cfs  0 cf

Peak Elev=40.10'   Inflow=0.00 cfs  0 cfPond DM2: DM1
12.0"  Round Culvert  n=0.013  L=99.0'  S=0.0717 '/'   Outflow=0.00 cfs  0 cf

Peak Elev=53.55'   Inflow=0.00 cfs  0 cfPond DM3: DM3
12.0"  Round Culvert  n=0.013  L=163.0'  S=0.0525 '/'   Outflow=0.00 cfs  0 cf

Peak Elev=54.56'  Storage=702 cf   Inflow=0.45 cfs  5,651 cfPond P1a: FILTRATION BASIN PS1a
   Discarded=0.28 cfs  5,651 cf   Primary=0.00 cfs  0 cf   Outflow=0.28 cfs  5,651 cf

Peak Elev=36.48'  Storage=634 cf   Inflow=0.29 cfs  3,619 cfPond P1b: FILTRATION BASIN P1b
   Discarded=0.15 cfs  3,619 cf   Primary=0.00 cfs  0 cf   Outflow=0.15 cfs  3,619 cf

   Inflow=1.49 cfs  3,233 cfLink DP1: DESIGN POINT 1
   Primary=1.49 cfs  3,233 cf

   Inflow=0.45 cfs  786 cfLink DP2: DESIGN POINT 2
   Primary=0.45 cfs  786 cf

   Inflow=0.30 cfs  521 cfLink DP3: DESIGN POINT 3
   Primary=0.30 cfs  521 cf

Total Runoff Area = 62,776 sf   Runoff Volume = 13,024 cf   Average Runoff Depth = 2.49"
40.66% Pervious = 25,523 sf     59.34% Impervious = 37,253 sf
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Summary for Subcatchment Ps1a: PS1a

Runoff = 0.45 cfs @ 13.56 hrs,  Volume= 5,651 cf,  Depth> 2.91"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr  2 Yr XSC Rainfall=3.68"

Area (sf) CN Description
16,073 98 Paved parking, HSG C

* 475 98 Conc Walk, HSG C
1,928 98 Roofs, HSG C
4,836 74 >75% Grass cover, Good, HSG C

23,312 93 Weighted Average
4,836 20.74% Pervious Area

18,476 79.26% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
135.0 Direct Entry, TC PER UNHSC

Subcatchment Ps1a: PS1a

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
2 Yr XSC Rainfall=3.68"

Runoff Area=23,312 sf
Runoff Volume=5,651 cf

Runoff Depth>2.91"
Tc=135.0 min

CN=93

0.45 cfs
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Summary for Subcatchment PS1b: PS1b

Runoff = 0.29 cfs @ 13.60 hrs,  Volume= 3,619 cf,  Depth> 2.62"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr  2 Yr XSC Rainfall=3.68"

Area (sf) CN Description
8,343 98 Paved parking, HSG C

* 218 98 Unconnected wall, HSG C
* 819 98 Conc Walk HSG C

1,450 98 Roofs, HSG C
5,766 74 >75% Grass cover, Good, HSG C

16,596 90 Weighted Average
5,766 34.74% Pervious Area

10,830 65.26% Impervious Area
218 2.01% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
135.0 Direct Entry, UNHSC LAG

Subcatchment PS1b: PS1b

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
2 Yr XSC Rainfall=3.68"

Runoff Area=16,596 sf
Runoff Volume=3,619 cf

Runoff Depth>2.62"
Tc=135.0 min

CN=90

0.29 cfs
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Summary for Subcatchment PS1c: PS1c

[49] Hint: Tc<2dt may require smaller dt

Runoff = 1.19 cfs @ 11.95 hrs,  Volume= 2,447 cf,  Depth= 2.34"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr  2 Yr XSC Rainfall=3.68"

Area (sf) CN Description
6,279 98 Paved parking, HSG C

* 419 98 Unconnected wall, HSG C
5,825 74 >75% Grass cover, Good, HSG C

12,523 87 Weighted Average
5,825 46.51% Pervious Area
6,698 53.49% Impervious Area

419 6.26% Unconnected

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

5.0 Direct Entry, TR55 MIN 5 mINUTES

Subcatchment PS1c: PS1c

Runoff

Hydrograph

Time  (hours)
302826242220181614121086420

F
lo

w
  

(c
fs

)

1

0

Type II 24-hr
2 Yr XSC Rainfall=3.68"

Runoff Area=12,523 sf
Runoff Volume=2,447 cf

Runoff Depth=2.34"
Tc=5.0 min

CN=87

1.19 cfs
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Summary for Subcatchment PS2: PS2

[46] Hint: Tc=0 (Instant runoff peak depends on dt)

Runoff = 0.45 cfs @ 11.89 hrs,  Volume= 786 cf,  Depth= 1.64"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr  2 Yr XSC Rainfall=3.68"

Area (sf) CN Description
* 10 98 Unconnected wall, HSG C

1,066 98 Roofs, HSG C
4,691 74 >75% Grass cover, Good, HSG C
5,767 78 Weighted Average
4,691 81.34% Pervious Area
1,076 18.66% Impervious Area

10 0.93% Unconnected

Subcatchment PS2: PS2

Runoff

Hydrograph

Time  (hours)
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Type II 24-hr
2 Yr XSC Rainfall=3.68"

Runoff Area=5,767 sf
Runoff Volume=786 cf

Runoff Depth=1.64"
Tc=0.0 min

CN=78

0.45 cfs
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Summary for Subcatchment PS3: PS3

[46] Hint: Tc=0 (Instant runoff peak depends on dt)

Runoff = 0.30 cfs @ 11.90 hrs,  Volume= 521 cf,  Depth= 1.37"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr  2 Yr XSC Rainfall=3.68"

Area (sf) CN Adj Description
* 173 98 Unconnected wall, HSG C

4,405 74 >75% Grass cover, Good, HSG C
4,578 75 74 Weighted Average, UI Adjusted
4,405 96.22% Pervious Area

173 3.78% Impervious Area
173 100.00% Unconnected

Subcatchment PS3: PS3

Runoff

Hydrograph
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Type II 24-hr
2 Yr XSC Rainfall=3.68"

Runoff Area=4,578 sf
Runoff Volume=521 cf

Runoff Depth=1.37"
Tc=0.0 min

UI Adjusted CN=74

0.30 cfs
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Summary for Pond CB2: CB2

[57] Hint: Peaked at 40.00' (Flood elevation advised)

Inflow Area = 16,596 sf, 65.26% Impervious,  Inflow Depth > 2.62"    for  2 Yr XSC event
Inflow = 0.29 cfs @ 13.60 hrs,  Volume= 3,619 cf
Outflow = 0.29 cfs @ 13.60 hrs,  Volume= 3,619 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.29 cfs @ 13.60 hrs,  Volume= 3,619 cf

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 40.00' @ 13.60 hrs

Device Routing     Invert Outlet Devices
#1 Primary 44.80' 24.0" x 24.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#2 Primary 39.70' 12.0"  Round Culvert   

L= 20.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 39.70' / 38.50'   S= 0.0600 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.29 cfs @ 13.60 hrs  HW=40.00'   (Free Discharge)
1=Orifice/Grate  ( Controls 0.00 cfs)
2=Culvert  (Inlet Controls 0.29 cfs @ 1.47 fps)

Pond CB2: CB2

Inflow
Primary

Hydrograph
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Inflow Area=16,596 sf
Peak Elev=40.00'

0.29 cfs0.29 cfs
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Summary for Pond DM1: DM1

[57] Hint: Peaked at 27.00' (Flood elevation advised)

Inflow Area = 39,908 sf, 73.43% Impervious,  Inflow Depth = 0.00"    for  2 Yr XSC event
Inflow = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 27.00' @ 0.00 hrs

Device Routing     Invert Outlet Devices
#1 Primary 27.00' 15.0"  Round Culvert   

L= 1.0'   RCP, groove end projecting,  Ke= 0.200   
Inlet / Outlet Invert= 27.00' / 26.85'   S= 0.1500 '/'   Cc= 0.900   
n= 0.011  Concrete pipe, straight & clean,  Flow Area= 1.23 sf   

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=27.00'   (Free Discharge)
1=Culvert  ( Controls 0.00 cfs)

Pond DM1: DM1

Inflow
Primary

Hydrograph
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Inflow Area=39,908 sf
Peak Elev=27.00'

15.0"
Round Culvert

n=0.011
L=1.0'

S=0.1500 '/'

0.00 cfs0.00 cfs
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Summary for Pond DM2: DM1

[57] Hint: Peaked at 40.10' (Flood elevation advised)
[81] Warning: Exceeded Pond P1b by 5.10' @ 0.00 hrs

Inflow Area = 39,908 sf, 73.43% Impervious,  Inflow Depth = 0.00"    for  2 Yr XSC event
Inflow = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 40.10' @ 0.00 hrs

Device Routing     Invert Outlet Devices
#1 Primary 40.10' 12.0"  Round Culvert   

L= 99.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 40.10' / 33.00'   S= 0.0717 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=40.10'   (Free Discharge)
1=Culvert  ( Controls 0.00 cfs)

Pond DM2: DM1

Inflow
Primary

Hydrograph
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12.0"
Round Culvert
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S=0.0717 '/'
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Summary for Pond DM3: DM3

[57] Hint: Peaked at 53.55' (Flood elevation advised)

Inflow Area = 23,312 sf, 79.26% Impervious,  Inflow Depth = 0.00"    for  2 Yr XSC event
Inflow = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 53.55' @ 0.00 hrs

Device Routing     Invert Outlet Devices
#1 Primary 53.55' 12.0"  Round Culvert   

L= 163.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 53.55' / 45.00'   S= 0.0525 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=53.55'   (Free Discharge)
1=Culvert  ( Controls 0.00 cfs)

Pond DM3: DM3

Inflow
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Hydrograph
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Summary for Pond P1a: FILTRATION BASIN PS1a

[85] Warning: Oscillations may require Finer Routing>1 (severity=1)

Inflow Area = 23,312 sf, 79.26% Impervious,  Inflow Depth > 2.91"    for  2 Yr XSC event
Inflow = 0.45 cfs @ 13.56 hrs,  Volume= 5,651 cf
Outflow = 0.28 cfs @ 14.54 hrs,  Volume= 5,651 cf,  Atten= 38%,  Lag= 58.9 min
Discarded = 0.28 cfs @ 14.54 hrs,  Volume= 5,651 cf
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 54.56' @ 14.54 hrs   Surf.Area= 1,963 sf   Storage= 702 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 15.5 min ( 919.5 - 903.9 )

Volume Invert Avail.Storage Storage Description
#1 53.67' 4,193 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)
53.67 1,963 0.0 0 0
53.68 1,963 40.0 8 8
54.00 1,963 40.0 251 259
56.00 1,963 40.0 1,570 1,830
56.01 1,963 0.0 0 1,830
56.02 1,210 100.0 16 1,845
57.50 1,963 100.0 2,348 4,193

Device Routing     Invert Outlet Devices
#1 Primary 53.67' 6.0"  Round Culvert X 3.00   

L= 35.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 53.67' / 53.65'   S= 0.0006 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.20 sf   

#2 Device 1 57.00' 24.0" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#3 Discarded 53.67' 6.000 in/hr Exfiltration over Surface area   
Conductivity to Groundwater Elevation = 0.00'   

Discarded OutFlow  Max=0.28 cfs @ 14.54 hrs  HW=54.56'   (Free Discharge)
3=Exfiltration  ( Controls 0.28 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=53.67'   (Free Discharge)
1=Culvert  ( Controls 0.00 cfs)

2=Orifice/Grate  ( Controls 0.00 cfs)
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Pond P1a: FILTRATION BASIN PS1a
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Summary for Pond P1b: FILTRATION BASIN P1b

[85] Warning: Oscillations may require Finer Routing>1 (severity=1)

Inflow Area = 16,596 sf, 65.26% Impervious,  Inflow Depth > 2.62"    for  2 Yr XSC event
Inflow = 0.29 cfs @ 13.60 hrs,  Volume= 3,619 cf
Outflow = 0.15 cfs @ 14.78 hrs,  Volume= 3,619 cf,  Atten= 46%,  Lag= 70.7 min
Discarded = 0.15 cfs @ 14.78 hrs,  Volume= 3,619 cf
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 36.48' @ 14.78 hrs   Surf.Area= 1,069 sf   Storage= 634 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 28.5 min ( 946.2 - 917.7 )

Volume Invert Avail.Storage Storage Description
#1 35.00' 2,744 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)
35.00 1,069 0.0 0 0
35.01 1,069 40.0 4 4
37.99 1,069 40.0 1,274 1,279
38.00 400 0.0 0 1,279
38.01 400 100.0 4 1,283
40.00 1,069 100.0 1,462 2,744

Device Routing     Invert Outlet Devices
#1 Primary 36.75' 8.0"  Round Culvert   

L= 111.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 36.75' / 25.65'   S= 0.1000 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.35 sf   

#2 Device 1 39.75' 24.0" x 24.0" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#3 Discarded 35.00' 6.000 in/hr Exfiltration over Surface area   
Conductivity to Groundwater Elevation = 0.00'   

Discarded OutFlow  Max=0.15 cfs @ 14.78 hrs  HW=36.48'   (Free Discharge)
3=Exfiltration  ( Controls 0.15 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=35.00'   (Free Discharge)
1=Culvert  ( Controls 0.00 cfs)

2=Orifice/Grate  ( Controls 0.00 cfs)
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Pond P1b: FILTRATION BASIN P1b
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Summary for Link DP1: DESIGN POINT 1

Inflow Area = 58,198 sf, 63.71% Impervious,  Inflow Depth = 0.67"    for  2 Yr XSC event
Inflow = 1.49 cfs @ 11.93 hrs,  Volume= 3,233 cf
Primary = 1.49 cfs @ 11.93 hrs,  Volume= 3,233 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs

Link DP1: DESIGN POINT 1
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Summary for Link DP2: DESIGN POINT 2

Inflow Area = 5,767 sf, 18.66% Impervious,  Inflow Depth = 1.64"    for  2 Yr XSC event
Inflow = 0.45 cfs @ 11.89 hrs,  Volume= 786 cf
Primary = 0.45 cfs @ 11.89 hrs,  Volume= 786 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs

Link DP2: DESIGN POINT 2
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Summary for Link DP3: DESIGN POINT 3

Inflow Area = 4,578 sf, 3.78% Impervious,  Inflow Depth = 1.37"    for  2 Yr XSC event
Inflow = 0.30 cfs @ 11.90 hrs,  Volume= 521 cf
Primary = 0.30 cfs @ 11.90 hrs,  Volume= 521 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs

Link DP3: DESIGN POINT 3
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Time span=0.00-30.00 hrs, dt=0.05 hrs, 601 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=23,312 sf   79.26% Impervious   Runoff Depth>4.78"Subcatchment Ps1a: PS1a
   Tc=135.0 min   CN=93   Runoff=0.72 cfs  9,282 cf

Runoff Area=16,596 sf   65.26% Impervious   Runoff Depth>4.45"Subcatchment PS1b: PS1b
   Tc=135.0 min   CN=90   Runoff=0.49 cfs  6,150 cf

Runoff Area=12,523 sf   53.49% Impervious   Runoff Depth=4.13"Subcatchment PS1c: PS1c
   Tc=5.0 min   CN=87   Runoff=2.02 cfs  4,306 cf

Runoff Area=5,767 sf   18.66% Impervious   Runoff Depth=3.22"Subcatchment PS2: PS2
   Tc=0.0 min   CN=78   Runoff=0.86 cfs  1,547 cf

Runoff Area=4,578 sf   3.78% Impervious   Runoff Depth=2.84"Subcatchment PS3: PS3
   Tc=0.0 min   UI Adjusted CN=74   Runoff=0.61 cfs  1,085 cf

Peak Elev=40.09'   Inflow=0.49 cfs  6,150 cfPond CB2: CB2
   Outflow=0.49 cfs  6,150 cf

Peak Elev=27.00'   Inflow=0.00 cfs  0 cfPond DM1: DM1
15.0"  Round Culvert  n=0.011  L=1.0'  S=0.1500 '/'   Outflow=0.00 cfs  0 cf

Peak Elev=40.10'   Inflow=0.00 cfs  0 cfPond DM2: DM1
12.0"  Round Culvert  n=0.013  L=99.0'  S=0.0717 '/'   Outflow=0.00 cfs  0 cf

Peak Elev=53.55'   Inflow=0.00 cfs  0 cfPond DM3: DM3
12.0"  Round Culvert  n=0.013  L=163.0'  S=0.0525 '/'   Outflow=0.00 cfs  0 cf

Peak Elev=56.41'  Storage=2,353 cf   Inflow=0.72 cfs  9,282 cfPond P1a: FILTRATION BASIN PS1a
   Discarded=0.31 cfs  9,282 cf   Primary=0.00 cfs  0 cf   Outflow=0.31 cfs  9,282 cf

Peak Elev=38.92'  Storage=1,788 cf   Inflow=0.49 cfs  6,150 cfPond P1b: FILTRATION BASIN P1b
   Discarded=0.21 cfs  6,150 cf   Primary=0.00 cfs  0 cf   Outflow=0.21 cfs  6,150 cf

   Inflow=2.62 cfs  5,853 cfLink DP1: DESIGN POINT 1
   Primary=2.62 cfs  5,853 cf

   Inflow=0.86 cfs  1,547 cfLink DP2: DESIGN POINT 2
   Primary=0.86 cfs  1,547 cf

   Inflow=0.61 cfs  1,085 cfLink DP3: DESIGN POINT 3
   Primary=0.61 cfs  1,085 cf

Total Runoff Area = 62,776 sf   Runoff Volume = 22,370 cf   Average Runoff Depth = 4.28"
40.66% Pervious = 25,523 sf     59.34% Impervious = 37,253 sf
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Summary for Subcatchment Ps1a: PS1a

Runoff = 0.72 cfs @ 13.52 hrs,  Volume= 9,282 cf,  Depth> 4.78"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr  10 Yr XSC Rainfall=5.59"

Area (sf) CN Description
16,073 98 Paved parking, HSG C

* 475 98 Conc Walk, HSG C
1,928 98 Roofs, HSG C
4,836 74 >75% Grass cover, Good, HSG C

23,312 93 Weighted Average
4,836 20.74% Pervious Area

18,476 79.26% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
135.0 Direct Entry, TC PER UNHSC

Subcatchment Ps1a: PS1a
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Type II 24-hr
10 Yr XSC Rainfall=5.59"

Runoff Area=23,312 sf
Runoff Volume=9,282 cf

Runoff Depth>4.78"
Tc=135.0 min

CN=93

0.72 cfs
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Summary for Subcatchment PS1b: PS1b

Runoff = 0.49 cfs @ 13.56 hrs,  Volume= 6,150 cf,  Depth> 4.45"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr  10 Yr XSC Rainfall=5.59"

Area (sf) CN Description
8,343 98 Paved parking, HSG C

* 218 98 Unconnected wall, HSG C
* 819 98 Conc Walk HSG C

1,450 98 Roofs, HSG C
5,766 74 >75% Grass cover, Good, HSG C

16,596 90 Weighted Average
5,766 34.74% Pervious Area

10,830 65.26% Impervious Area
218 2.01% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
135.0 Direct Entry, UNHSC LAG

Subcatchment PS1b: PS1b
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Type II 24-hr
10 Yr XSC Rainfall=5.59"

Runoff Area=16,596 sf
Runoff Volume=6,150 cf

Runoff Depth>4.45"
Tc=135.0 min

CN=90

0.49 cfs
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Summary for Subcatchment PS1c: PS1c

[49] Hint: Tc<2dt may require smaller dt

Runoff = 2.02 cfs @ 11.95 hrs,  Volume= 4,306 cf,  Depth= 4.13"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr  10 Yr XSC Rainfall=5.59"

Area (sf) CN Description
6,279 98 Paved parking, HSG C

* 419 98 Unconnected wall, HSG C
5,825 74 >75% Grass cover, Good, HSG C

12,523 87 Weighted Average
5,825 46.51% Pervious Area
6,698 53.49% Impervious Area

419 6.26% Unconnected

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

5.0 Direct Entry, TR55 MIN 5 mINUTES

Subcatchment PS1c: PS1c
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Type II 24-hr
10 Yr XSC Rainfall=5.59"

Runoff Area=12,523 sf
Runoff Volume=4,306 cf

Runoff Depth=4.13"
Tc=5.0 min

CN=87

2.02 cfs
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Summary for Subcatchment PS2: PS2

[46] Hint: Tc=0 (Instant runoff peak depends on dt)

Runoff = 0.86 cfs @ 11.89 hrs,  Volume= 1,547 cf,  Depth= 3.22"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr  10 Yr XSC Rainfall=5.59"

Area (sf) CN Description
* 10 98 Unconnected wall, HSG C

1,066 98 Roofs, HSG C
4,691 74 >75% Grass cover, Good, HSG C
5,767 78 Weighted Average
4,691 81.34% Pervious Area
1,076 18.66% Impervious Area

10 0.93% Unconnected

Subcatchment PS2: PS2
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Type II 24-hr
10 Yr XSC Rainfall=5.59"

Runoff Area=5,767 sf
Runoff Volume=1,547 cf

Runoff Depth=3.22"
Tc=0.0 min

CN=78

0.86 cfs
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Summary for Subcatchment PS3: PS3

[46] Hint: Tc=0 (Instant runoff peak depends on dt)

Runoff = 0.61 cfs @ 11.89 hrs,  Volume= 1,085 cf,  Depth= 2.84"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr  10 Yr XSC Rainfall=5.59"

Area (sf) CN Adj Description
* 173 98 Unconnected wall, HSG C

4,405 74 >75% Grass cover, Good, HSG C
4,578 75 74 Weighted Average, UI Adjusted
4,405 96.22% Pervious Area

173 3.78% Impervious Area
173 100.00% Unconnected

Subcatchment PS3: PS3
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Type II 24-hr
10 Yr XSC Rainfall=5.59"

Runoff Area=4,578 sf
Runoff Volume=1,085 cf

Runoff Depth=2.84"
Tc=0.0 min

UI Adjusted CN=74

0.61 cfs



Type II 24-hr  10 Yr XSC Rainfall=5.59"2360-Post
Prepared by AMBIT ENGINEERING, INC

Page 29HydroCAD® 10.00  s/n 00801  © 2013 HydroCAD Software Solutions LLC

Summary for Pond CB2: CB2

[57] Hint: Peaked at 40.09' (Flood elevation advised)

Inflow Area = 16,596 sf, 65.26% Impervious,  Inflow Depth > 4.45"    for  10 Yr XSC event
Inflow = 0.49 cfs @ 13.56 hrs,  Volume= 6,150 cf
Outflow = 0.49 cfs @ 13.56 hrs,  Volume= 6,150 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.49 cfs @ 13.56 hrs,  Volume= 6,150 cf

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 40.09' @ 13.56 hrs

Device Routing     Invert Outlet Devices
#1 Primary 44.80' 24.0" x 24.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#2 Primary 39.70' 12.0"  Round Culvert   

L= 20.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 39.70' / 38.50'   S= 0.0600 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.48 cfs @ 13.56 hrs  HW=40.09'   (Free Discharge)
1=Orifice/Grate  ( Controls 0.00 cfs)
2=Culvert  (Inlet Controls 0.48 cfs @ 1.69 fps)

Pond CB2: CB2
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Summary for Pond DM1: DM1

[57] Hint: Peaked at 27.00' (Flood elevation advised)

Inflow Area = 39,908 sf, 73.43% Impervious,  Inflow Depth = 0.00"    for  10 Yr XSC event
Inflow = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 27.00' @ 0.00 hrs

Device Routing     Invert Outlet Devices
#1 Primary 27.00' 15.0"  Round Culvert   

L= 1.0'   RCP, groove end projecting,  Ke= 0.200   
Inlet / Outlet Invert= 27.00' / 26.85'   S= 0.1500 '/'   Cc= 0.900   
n= 0.011  Concrete pipe, straight & clean,  Flow Area= 1.23 sf   

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=27.00'   (Free Discharge)
1=Culvert  ( Controls 0.00 cfs)

Pond DM1: DM1
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Summary for Pond DM2: DM1

[57] Hint: Peaked at 40.10' (Flood elevation advised)
[81] Warning: Exceeded Pond P1b by 5.10' @ 0.00 hrs

Inflow Area = 39,908 sf, 73.43% Impervious,  Inflow Depth = 0.00"    for  10 Yr XSC event
Inflow = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 40.10' @ 0.00 hrs

Device Routing     Invert Outlet Devices
#1 Primary 40.10' 12.0"  Round Culvert   

L= 99.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 40.10' / 33.00'   S= 0.0717 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=40.10'   (Free Discharge)
1=Culvert  ( Controls 0.00 cfs)

Pond DM2: DM1
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Summary for Pond DM3: DM3

[57] Hint: Peaked at 53.55' (Flood elevation advised)

Inflow Area = 23,312 sf, 79.26% Impervious,  Inflow Depth = 0.00"    for  10 Yr XSC event
Inflow = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 53.55' @ 0.00 hrs

Device Routing     Invert Outlet Devices
#1 Primary 53.55' 12.0"  Round Culvert   

L= 163.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 53.55' / 45.00'   S= 0.0525 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=53.55'   (Free Discharge)
1=Culvert  ( Controls 0.00 cfs)

Pond DM3: DM3
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Summary for Pond P1a: FILTRATION BASIN PS1a

[85] Warning: Oscillations may require Finer Routing>1 (severity=1)

Inflow Area = 23,312 sf, 79.26% Impervious,  Inflow Depth > 4.78"    for  10 Yr XSC event
Inflow = 0.72 cfs @ 13.52 hrs,  Volume= 9,282 cf
Outflow = 0.31 cfs @ 15.05 hrs,  Volume= 9,282 cf,  Atten= 57%,  Lag= 91.5 min
Discarded = 0.31 cfs @ 15.05 hrs,  Volume= 9,282 cf
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 56.41' @ 15.05 hrs   Surf.Area= 1,408 sf   Storage= 2,353 cf

Plug-Flow detention time= 59.7 min calculated for 9,267 cf (100% of inflow)
Center-of-Mass det. time= 59.6 min ( 950.3 - 890.8 )

Volume Invert Avail.Storage Storage Description
#1 53.67' 4,193 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)
53.67 1,963 0.0 0 0
53.68 1,963 40.0 8 8
54.00 1,963 40.0 251 259
56.00 1,963 40.0 1,570 1,830
56.01 1,963 0.0 0 1,830
56.02 1,210 100.0 16 1,845
57.50 1,963 100.0 2,348 4,193

Device Routing     Invert Outlet Devices
#1 Primary 53.67' 6.0"  Round Culvert X 3.00   

L= 35.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 53.67' / 53.65'   S= 0.0006 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.20 sf   

#2 Device 1 57.00' 24.0" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#3 Discarded 53.67' 6.000 in/hr Exfiltration over Surface area   
Conductivity to Groundwater Elevation = 0.00'   

Discarded OutFlow  Max=0.31 cfs @ 15.05 hrs  HW=56.41'   (Free Discharge)
3=Exfiltration  ( Controls 0.31 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=53.67'   (Free Discharge)
1=Culvert  ( Controls 0.00 cfs)

2=Orifice/Grate  ( Controls 0.00 cfs)
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Pond P1a: FILTRATION BASIN PS1a
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Summary for Pond P1b: FILTRATION BASIN P1b

[79] Warning: Submerged Pond CB2 Primary device # 2 OUTLET by 0.42'

Inflow Area = 16,596 sf, 65.26% Impervious,  Inflow Depth > 4.45"    for  10 Yr XSC event
Inflow = 0.49 cfs @ 13.56 hrs,  Volume= 6,150 cf
Outflow = 0.21 cfs @ 15.09 hrs,  Volume= 6,150 cf,  Atten= 57%,  Lag= 91.8 min
Discarded = 0.21 cfs @ 15.09 hrs,  Volume= 6,150 cf
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0 cf

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 38.92' @ 15.09 hrs   Surf.Area= 707 sf   Storage= 1,788 cf

Plug-Flow detention time= 79.9 min calculated for 6,150 cf (100% of inflow)
Center-of-Mass det. time= 79.9 min ( 982.8 - 903.0 )

Volume Invert Avail.Storage Storage Description
#1 35.00' 2,744 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)
35.00 1,069 0.0 0 0
35.01 1,069 40.0 4 4
37.99 1,069 40.0 1,274 1,279
38.00 400 0.0 0 1,279
38.01 400 100.0 4 1,283
40.00 1,069 100.0 1,462 2,744

Device Routing     Invert Outlet Devices
#1 Primary 36.75' 8.0"  Round Culvert   

L= 111.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 36.75' / 25.65'   S= 0.1000 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.35 sf   

#2 Device 1 39.75' 24.0" x 24.0" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#3 Discarded 35.00' 6.000 in/hr Exfiltration over Surface area   
Conductivity to Groundwater Elevation = 0.00'   

Discarded OutFlow  Max=0.21 cfs @ 15.09 hrs  HW=38.92'   (Free Discharge)
3=Exfiltration  ( Controls 0.21 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=35.00'   (Free Discharge)
1=Culvert  ( Controls 0.00 cfs)

2=Orifice/Grate  ( Controls 0.00 cfs)
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Pond P1b: FILTRATION BASIN P1b
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Summary for Link DP1: DESIGN POINT 1

Inflow Area = 58,198 sf, 63.71% Impervious,  Inflow Depth = 1.21"    for  10 Yr XSC event
Inflow = 2.62 cfs @ 11.93 hrs,  Volume= 5,853 cf
Primary = 2.62 cfs @ 11.93 hrs,  Volume= 5,853 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs

Link DP1: DESIGN POINT 1
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Summary for Link DP2: DESIGN POINT 2

Inflow Area = 5,767 sf, 18.66% Impervious,  Inflow Depth = 3.22"    for  10 Yr XSC event
Inflow = 0.86 cfs @ 11.89 hrs,  Volume= 1,547 cf
Primary = 0.86 cfs @ 11.89 hrs,  Volume= 1,547 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs

Link DP2: DESIGN POINT 2

Inflow
Primary

Hydrograph

Time  (hours)
302826242220181614121086420

F
lo

w
  

(c
fs

)

0.9

0.8

0.7

0.6

0.5

0.4

0.3

0.2

0.1

0

Inflow Area=5,767 sf
0.86 cfs0.86 cfs



Type II 24-hr  10 Yr XSC Rainfall=5.59"2360-Post
Prepared by AMBIT ENGINEERING, INC

Page 39HydroCAD® 10.00  s/n 00801  © 2013 HydroCAD Software Solutions LLC

Summary for Link DP3: DESIGN POINT 3

Inflow Area = 4,578 sf, 3.78% Impervious,  Inflow Depth = 2.84"    for  10 Yr XSC event
Inflow = 0.61 cfs @ 11.89 hrs,  Volume= 1,085 cf
Primary = 0.61 cfs @ 11.89 hrs,  Volume= 1,085 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs

Link DP3: DESIGN POINT 3
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Time span=0.00-30.00 hrs, dt=0.05 hrs, 601 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=23,312 sf   79.26% Impervious   Runoff Depth>7.65"Subcatchment Ps1a: PS1a
   Tc=135.0 min   CN=93   Runoff=1.13 cfs  14,859 cf

Runoff Area=16,596 sf   65.26% Impervious   Runoff Depth>7.29"Subcatchment PS1b: PS1b
   Tc=135.0 min   CN=90   Runoff=0.78 cfs  10,079 cf

Runoff Area=12,523 sf   53.49% Impervious   Runoff Depth=6.93"Subcatchment PS1c: PS1c
   Tc=5.0 min   CN=87   Runoff=3.29 cfs  7,229 cf

Runoff Area=5,767 sf   18.66% Impervious   Runoff Depth=5.85"Subcatchment PS2: PS2
   Tc=0.0 min   CN=78   Runoff=1.51 cfs  2,809 cf

Runoff Area=4,578 sf   3.78% Impervious   Runoff Depth=5.37"Subcatchment PS3: PS3
   Tc=0.0 min   UI Adjusted CN=74   Runoff=1.12 cfs  2,047 cf

Peak Elev=40.21'   Inflow=0.78 cfs  10,079 cfPond CB2: CB2
   Outflow=0.78 cfs  10,079 cf

Peak Elev=27.46'   Inflow=1.04 cfs  2,901 cfPond DM1: DM1
15.0"  Round Culvert  n=0.011  L=1.0'  S=0.1500 '/'   Outflow=1.04 cfs  2,901 cf

Peak Elev=40.71'   Inflow=1.04 cfs  2,901 cfPond DM2: DM1
12.0"  Round Culvert  n=0.013  L=99.0'  S=0.0717 '/'   Outflow=1.04 cfs  2,901 cf

Peak Elev=54.00'   Inflow=0.61 cfs  1,761 cfPond DM3: DM3
12.0"  Round Culvert  n=0.013  L=163.0'  S=0.0525 '/'   Outflow=0.61 cfs  1,761 cf

Peak Elev=57.10'  Storage=3,440 cf   Inflow=1.13 cfs  14,859 cfPond P1a: FILTRATION BASIN PS1a
   Discarded=0.36 cfs  13,100 cf   Primary=0.61 cfs  1,761 cf   Outflow=0.98 cfs  14,861 cf

Peak Elev=39.81'  Storage=2,550 cf   Inflow=0.78 cfs  10,079 cfPond P1b: FILTRATION BASIN P1b
   Discarded=0.25 cfs  8,939 cf   Primary=0.43 cfs  1,140 cf   Outflow=0.69 cfs  10,079 cf

   Inflow=4.35 cfs  12,940 cfLink DP1: DESIGN POINT 1
   Primary=4.35 cfs  12,940 cf

   Inflow=1.51 cfs  2,809 cfLink DP2: DESIGN POINT 2
   Primary=1.51 cfs  2,809 cf

   Inflow=1.12 cfs  2,047 cfLink DP3: DESIGN POINT 3
   Primary=1.12 cfs  2,047 cf

Total Runoff Area = 62,776 sf   Runoff Volume = 37,024 cf   Average Runoff Depth = 7.08"
40.66% Pervious = 25,523 sf     59.34% Impervious = 37,253 sf
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Summary for Subcatchment Ps1a: PS1a

Runoff = 1.13 cfs @ 13.52 hrs,  Volume= 14,859 cf,  Depth> 7.65"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr  50 Yr XSC Rainfall=8.49"

Area (sf) CN Description
16,073 98 Paved parking, HSG C

* 475 98 Conc Walk, HSG C
1,928 98 Roofs, HSG C
4,836 74 >75% Grass cover, Good, HSG C

23,312 93 Weighted Average
4,836 20.74% Pervious Area

18,476 79.26% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
135.0 Direct Entry, TC PER UNHSC

Subcatchment Ps1a: PS1a
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Type II 24-hr
50 Yr XSC Rainfall=8.49"

Runoff Area=23,312 sf
Runoff Volume=14,859 cf

Runoff Depth>7.65"
Tc=135.0 min

CN=93

1.13 cfs
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Summary for Subcatchment PS1b: PS1b

Runoff = 0.78 cfs @ 13.52 hrs,  Volume= 10,079 cf,  Depth> 7.29"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr  50 Yr XSC Rainfall=8.49"

Area (sf) CN Description
8,343 98 Paved parking, HSG C

* 218 98 Unconnected wall, HSG C
* 819 98 Conc Walk HSG C

1,450 98 Roofs, HSG C
5,766 74 >75% Grass cover, Good, HSG C

16,596 90 Weighted Average
5,766 34.74% Pervious Area

10,830 65.26% Impervious Area
218 2.01% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
135.0 Direct Entry, UNHSC LAG

Subcatchment PS1b: PS1b
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Summary for Subcatchment PS1c: PS1c

[49] Hint: Tc<2dt may require smaller dt

Runoff = 3.29 cfs @ 11.95 hrs,  Volume= 7,229 cf,  Depth= 6.93"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr  50 Yr XSC Rainfall=8.49"

Area (sf) CN Description
6,279 98 Paved parking, HSG C

* 419 98 Unconnected wall, HSG C
5,825 74 >75% Grass cover, Good, HSG C

12,523 87 Weighted Average
5,825 46.51% Pervious Area
6,698 53.49% Impervious Area

419 6.26% Unconnected

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

5.0 Direct Entry, TR55 MIN 5 mINUTES

Subcatchment PS1c: PS1c
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Type II 24-hr
50 Yr XSC Rainfall=8.49"

Runoff Area=12,523 sf
Runoff Volume=7,229 cf

Runoff Depth=6.93"
Tc=5.0 min

CN=87

3.29 cfs
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Summary for Subcatchment PS2: PS2

[46] Hint: Tc=0 (Instant runoff peak depends on dt)

Runoff = 1.51 cfs @ 11.89 hrs,  Volume= 2,809 cf,  Depth= 5.85"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr  50 Yr XSC Rainfall=8.49"

Area (sf) CN Description
* 10 98 Unconnected wall, HSG C

1,066 98 Roofs, HSG C
4,691 74 >75% Grass cover, Good, HSG C
5,767 78 Weighted Average
4,691 81.34% Pervious Area
1,076 18.66% Impervious Area

10 0.93% Unconnected

Subcatchment PS2: PS2
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Type II 24-hr
50 Yr XSC Rainfall=8.49"

Runoff Area=5,767 sf
Runoff Volume=2,809 cf

Runoff Depth=5.85"
Tc=0.0 min

CN=78

1.51 cfs
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Summary for Subcatchment PS3: PS3

[46] Hint: Tc=0 (Instant runoff peak depends on dt)

Runoff = 1.12 cfs @ 11.89 hrs,  Volume= 2,047 cf,  Depth= 5.37"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type II 24-hr  50 Yr XSC Rainfall=8.49"

Area (sf) CN Adj Description
* 173 98 Unconnected wall, HSG C

4,405 74 >75% Grass cover, Good, HSG C
4,578 75 74 Weighted Average, UI Adjusted
4,405 96.22% Pervious Area

173 3.78% Impervious Area
173 100.00% Unconnected

Subcatchment PS3: PS3
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Runoff Volume=2,047 cf
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Tc=0.0 min

UI Adjusted CN=74

1.12 cfs
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Summary for Pond CB2: CB2

[57] Hint: Peaked at 40.21' (Flood elevation advised)

Inflow Area = 16,596 sf, 65.26% Impervious,  Inflow Depth > 7.29"    for  50 Yr XSC event
Inflow = 0.78 cfs @ 13.52 hrs,  Volume= 10,079 cf
Outflow = 0.78 cfs @ 13.52 hrs,  Volume= 10,079 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.78 cfs @ 13.52 hrs,  Volume= 10,079 cf

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 40.21' @ 13.52 hrs

Device Routing     Invert Outlet Devices
#1 Primary 44.80' 24.0" x 24.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#2 Primary 39.70' 12.0"  Round Culvert   

L= 20.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 39.70' / 38.50'   S= 0.0600 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.78 cfs @ 13.52 hrs  HW=40.21'   (Free Discharge)
1=Orifice/Grate  ( Controls 0.00 cfs)
2=Culvert  (Inlet Controls 0.78 cfs @ 1.93 fps)

Pond CB2: CB2
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Summary for Pond DM1: DM1

[57] Hint: Peaked at 27.46' (Flood elevation advised)

Inflow Area = 39,908 sf, 73.43% Impervious,  Inflow Depth = 0.87"    for  50 Yr XSC event
Inflow = 1.04 cfs @ 14.06 hrs,  Volume= 2,901 cf
Outflow = 1.04 cfs @ 14.06 hrs,  Volume= 2,901 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 1.04 cfs @ 14.06 hrs,  Volume= 2,901 cf

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 27.46' @ 14.06 hrs

Device Routing     Invert Outlet Devices
#1 Primary 27.00' 15.0"  Round Culvert   

L= 1.0'   RCP, groove end projecting,  Ke= 0.200   
Inlet / Outlet Invert= 27.00' / 26.85'   S= 0.1500 '/'   Cc= 0.900   
n= 0.011  Concrete pipe, straight & clean,  Flow Area= 1.23 sf   

Primary OutFlow  Max=1.04 cfs @ 14.06 hrs  HW=27.46'   (Free Discharge)
1=Culvert  (Barrel Controls 1.04 cfs @ 3.73 fps)

Pond DM1: DM1
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Summary for Pond DM2: DM1

[57] Hint: Peaked at 40.71' (Flood elevation advised)
[81] Warning: Exceeded Pond P1b by 5.10' @ 0.00 hrs

Inflow Area = 39,908 sf, 73.43% Impervious,  Inflow Depth = 0.87"    for  50 Yr XSC event
Inflow = 1.04 cfs @ 14.06 hrs,  Volume= 2,901 cf
Outflow = 1.04 cfs @ 14.06 hrs,  Volume= 2,901 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 1.04 cfs @ 14.06 hrs,  Volume= 2,901 cf

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 40.71' @ 14.06 hrs

Device Routing     Invert Outlet Devices
#1 Primary 40.10' 12.0"  Round Culvert   

L= 99.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 40.10' / 33.00'   S= 0.0717 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=1.04 cfs @ 14.06 hrs  HW=40.70'   (Free Discharge)
1=Culvert  (Inlet Controls 1.04 cfs @ 2.09 fps)

Pond DM2: DM1
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Summary for Pond DM3: DM3

[57] Hint: Peaked at 54.00' (Flood elevation advised)
[79] Warning: Submerged Pond P1a Primary device # 1 INLET by 0.33'

Inflow Area = 23,312 sf, 79.26% Impervious,  Inflow Depth = 0.91"    for  50 Yr XSC event
Inflow = 0.61 cfs @ 14.07 hrs,  Volume= 1,761 cf
Outflow = 0.61 cfs @ 14.07 hrs,  Volume= 1,761 cf,  Atten= 0%,  Lag= 0.0 min
Primary = 0.61 cfs @ 14.07 hrs,  Volume= 1,761 cf

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 54.00' @ 14.07 hrs

Device Routing     Invert Outlet Devices
#1 Primary 53.55' 12.0"  Round Culvert   

L= 163.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 53.55' / 45.00'   S= 0.0525 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.61 cfs @ 14.07 hrs  HW=54.00'   (Free Discharge)
1=Culvert  (Inlet Controls 0.61 cfs @ 1.79 fps)

Pond DM3: DM3
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Summary for Pond P1a: FILTRATION BASIN PS1a

[85] Warning: Oscillations may require Finer Routing>1 (severity=1)

Inflow Area = 23,312 sf, 79.26% Impervious,  Inflow Depth > 7.65"    for  50 Yr XSC event
Inflow = 1.13 cfs @ 13.52 hrs,  Volume= 14,859 cf
Outflow = 0.98 cfs @ 14.07 hrs,  Volume= 14,861 cf,  Atten= 14%,  Lag= 33.1 min
Discarded = 0.36 cfs @ 14.07 hrs,  Volume= 13,100 cf
Primary = 0.61 cfs @ 14.07 hrs,  Volume= 1,761 cf

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 57.10' @ 14.07 hrs   Surf.Area= 1,757 sf   Storage= 3,440 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 73.1 min ( 952.6 - 879.4 )

Volume Invert Avail.Storage Storage Description
#1 53.67' 4,193 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)
53.67 1,963 0.0 0 0
53.68 1,963 40.0 8 8
54.00 1,963 40.0 251 259
56.00 1,963 40.0 1,570 1,830
56.01 1,963 0.0 0 1,830
56.02 1,210 100.0 16 1,845
57.50 1,963 100.0 2,348 4,193

Device Routing     Invert Outlet Devices
#1 Primary 53.67' 6.0"  Round Culvert X 3.00   

L= 35.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 53.67' / 53.65'   S= 0.0006 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.20 sf   

#2 Device 1 57.00' 24.0" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#3 Discarded 53.67' 6.000 in/hr Exfiltration over Surface area   
Conductivity to Groundwater Elevation = 0.00'   

Discarded OutFlow  Max=0.36 cfs @ 14.07 hrs  HW=57.09'   (Free Discharge)
3=Exfiltration  ( Controls 0.36 cfs)

Primary OutFlow  Max=0.60 cfs @ 14.07 hrs  HW=57.09'   (Free Discharge)
1=Culvert  (Passes 0.60 cfs of 3.75 cfs potential flow)

2=Orifice/Grate  (Weir Controls 0.60 cfs @ 1.01 fps)
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Pond P1a: FILTRATION BASIN PS1a
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Summary for Pond P1b: FILTRATION BASIN P1b

[79] Warning: Submerged Pond CB2 Primary device # 2 INLET by 0.11'

Inflow Area = 16,596 sf, 65.26% Impervious,  Inflow Depth > 7.29"    for  50 Yr XSC event
Inflow = 0.78 cfs @ 13.52 hrs,  Volume= 10,079 cf
Outflow = 0.69 cfs @ 14.04 hrs,  Volume= 10,079 cf,  Atten= 12%,  Lag= 31.2 min
Discarded = 0.25 cfs @ 14.04 hrs,  Volume= 8,939 cf
Primary = 0.43 cfs @ 14.04 hrs,  Volume= 1,140 cf

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Peak Elev= 39.81' @ 14.04 hrs   Surf.Area= 1,006 sf   Storage= 2,550 cf

Plug-Flow detention time= 89.8 min calculated for 10,079 cf (100% of inflow)
Center-of-Mass det. time= 89.8 min ( 979.7 - 890.0 )

Volume Invert Avail.Storage Storage Description
#1 35.00' 2,744 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Voids Inc.Store Cum.Store
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet)
35.00 1,069 0.0 0 0
35.01 1,069 40.0 4 4
37.99 1,069 40.0 1,274 1,279
38.00 400 0.0 0 1,279
38.01 400 100.0 4 1,283
40.00 1,069 100.0 1,462 2,744

Device Routing     Invert Outlet Devices
#1 Primary 36.75' 8.0"  Round Culvert   

L= 111.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 36.75' / 25.65'   S= 0.1000 '/'   Cc= 0.900   
n= 0.013  Corrugated PE, smooth interior,  Flow Area= 0.35 sf   

#2 Device 1 39.75' 24.0" x 24.0" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

#3 Discarded 35.00' 6.000 in/hr Exfiltration over Surface area   
Conductivity to Groundwater Elevation = 0.00'   

Discarded OutFlow  Max=0.25 cfs @ 14.04 hrs  HW=39.81'   (Free Discharge)
3=Exfiltration  ( Controls 0.25 cfs)

Primary OutFlow  Max=0.41 cfs @ 14.04 hrs  HW=39.81'   (Free Discharge)
1=Culvert  (Passes 0.41 cfs of 2.19 cfs potential flow)

2=Orifice/Grate  (Weir Controls 0.41 cfs @ 0.82 fps)
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Pond P1b: FILTRATION BASIN P1b
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Summary for Link DP1: DESIGN POINT 1

Inflow Area = 58,198 sf, 63.71% Impervious,  Inflow Depth = 2.67"    for  50 Yr XSC event
Inflow = 4.35 cfs @ 11.93 hrs,  Volume= 12,940 cf
Primary = 4.35 cfs @ 11.93 hrs,  Volume= 12,940 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs

Link DP1: DESIGN POINT 1
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Summary for Link DP2: DESIGN POINT 2

Inflow Area = 5,767 sf, 18.66% Impervious,  Inflow Depth = 5.85"    for  50 Yr XSC event
Inflow = 1.51 cfs @ 11.89 hrs,  Volume= 2,809 cf
Primary = 1.51 cfs @ 11.89 hrs,  Volume= 2,809 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs

Link DP2: DESIGN POINT 2
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Summary for Link DP3: DESIGN POINT 3

Inflow Area = 4,578 sf, 3.78% Impervious,  Inflow Depth = 5.37"    for  50 Yr XSC event
Inflow = 1.12 cfs @ 11.89 hrs,  Volume= 2,047 cf
Primary = 1.12 cfs @ 11.89 hrs,  Volume= 2,047 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs

Link DP3: DESIGN POINT 3
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APPENDIX D 

SOIL SURVEY INFORMATION 



Soil Map—Rockingham County, New Hampshire
(686 Maplewood Ave., Portsmouth, NH)

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey
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This product is generated from the USDA-NRCS certified data as 
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Survey Area Data: Version 20, Sep 7, 2018

Soil map units are labeled (as space allows) for map scales 
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26, 2016

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.

Soil Map—Rockingham County, New Hampshire
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Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

799 Urban land-Canton complex, 3 
to 15 percent slopes

1.3 100.0%

Totals for Area of Interest 1.3 100.0%

Soil Map—Rockingham County, New Hampshire 686 Maplewood Ave., Portsmouth, 
NH

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

10/9/2018
Page 3 of 3
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APPENDIX E 

FEMA FIRM MAP 

 



USGS The National Map: Orthoimagery.  Data refreshed October 2017.
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INSPECTION & MAINTENANCE PLAN 
FOR 

ISSA 

Site Redevelopment 

686 Maplewood Avenue 

Portsmouth, NH 

 

Introduction 

The intent of this plan is to provide ISSA (herein referred to as “owner”) with a list of procedures that 
document the inspection and maintenance requirements of the stormwater management system for this 
development. Specifically, the filtration system and associated structures on the project site 
(collectively referred to as the “Stormwater Management System”). 

 

The following inspection and maintenance program is necessary to keep the stormwater management 
system functioning properly.  These measures will also help minimize potential environmental 
impacts.  By following the enclosed procedures, the owner will be able to maintain the functional 
design of the stormwater management system and maximize its ability to remove sediment and other 
contaminants from site generated stormwater runoff.  

 
Annual Report 

The owner shall prepare an annual Inspection & Maintenance Report.  The report shall include a 
summary of the system’s maintenance and repair by transmission of the Inspection & Maintenance 
Log and other information as required.  A copy of the report shall be delivered annually to the City of 
Portsmouth Code Enforcement Officer. 

Inspection & Maintenance Checklist/Log 
The following pages contain a Stormwater Management System Inspection & Maintenance Checklist 
and a blank copy of the Stormwater Management System Inspection & Maintenance Log.  These 
forms are provided to the owner as a guideline for performing the inspection and maintenance of the 
Stormwater Management System.  This is a guideline and should be periodically reviewed for 
conformance with current practice and standards. 
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STORMWATER MANAGEMENT SYSTEM COMPONENTS 

The Stormwater Management System is designed to mitigate both the quantity and quality of site-
generated stormwater runoff.  As a result, the design includes the following elements: 

Non-Structural BMP’s 

Non-Structural best management practices (BMP’s) include temporary and permanent measures 
that typically require less labor and capital inputs and are intended to provide protection against 
erosion of soils. Examples of non-structural BMP’s on this project include but are not limited to: 
temporary and permanent mulching, temporary and permanent grass cover, trees, shrubs and 
ground covers, miscellaneous landscape plantings, dust control, tree protection, topsoiling, 
sediment barriers, and a stabilized construction entrance.  
 

Structural BMP’s 

Structural BMP’s are more labor and capital-intensive structures or installations that require more 
specialized personnel to install. Examples on this project include but are not limited to: storm 
drains, the micro detention ponds and associated outlet control structures, and the infiltration 
trench system.  

Inspection and Maintenance Requirements 

The following summarizes the inspection and maintenance requirements for the various BMP’s 
that may be found on this project. 

1. Grassed areas: After each rain event of 0.5” or more during a 24-hour period, inspect 
grassed areas for signs of disturbance, such as erosion. If damaged areas are discovered, 
immediately repair the damage. Repairs may include adding new topsoil, lime, seed, 
fertilizer and mulch.  

2. Plantings: Planting and landscaping (trees, shrubs) shall be monitored bi-monthly during 
the first year to insure viability and vigorous growth. Replace dead or dying vegetation with 
new stock and adjust the conditions that caused the dead or dying vegetation. During dryer 
times of the year, provide weekly watering or irrigation during the establishment period of 
the first year. Make the necessary adjustments to ensure long-term health of the vegetated 
covers, i.e. provide more permanent mulch or compost or other means of protection. 

3. Storm Drain Outlets and Outlet Control Structures: Monitor drain inlets and outlet 
aprons for excessive accumulation of sediments or missing stone/riprap. Remove sediments 
as required to maintain filtering capabilities of the stone. Replace missing riprap. 

4. Filtration Basin: After acceptance of the Filtration Basin, perform the following 
inspections on a semi-annual basis or after significant rainfall events (10-year, 24-hour 
storms, or back to back 2-year, 24-hour storms): 
a. Monitor Filtration Basin for 72 hours following a rain storm. If the Filtration Basin fails 

to fully drain within this period time, the engineered soil may have become plugged. 
Inspect for other causes of blockage. If it’s determined that the soil has become plugged 
and is no longer functioning as engineered, then replacement of soils shall be required. 
Contractor shall use care in removing soil around tree roots. An Airspade shall be used 
to remove soils around tree roots.  
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b. Monitor for excessive or concentrated accumulations of debris, or excessive erosion. 
Remove debris as required.  

c. Monitor the outfall structure for problems with clogged pipes. Repair or remove clogs 
as required and determine cause of clogging. Pipes should be inspected annually and 
after every major rainstorm. Broken or damaged pipes should be repaired or replaced as 
necessary.  

d. Monitor side slopes of ponds for damages or erosion—repair as necessary. 
e. Monitor turf health and keep protected from fire, grazing, traffic and dense weed 

growth. Lime and fertilizer should be applied as necessary to promote good growth as 
determined by soil tests. Mowing the vegetated areas of the basin should be carried out 
as necessary. 

f. Sediment accumulation should be continually checked in the basin. Sediment should be 
removed as it is discovered. Particularly if it has accumulated near the outlet of the 
basin. 

g. The outlet control structure should be inspected annually and after every major 
rainstorm. The outlet control structure has within it a weir structure with various size 
orifices for controlling flow out of the basin. These orifices should be kept clear and 
unclogged. Any sediment or debris that has built up inside the outlet control structure 
should be removed when discovered. 

h. The use of sand shall be prohibited, and the use of salt shall be limited. 
 
 

Invasive Species 

Monitor Stormwater Management System for signs of invasive species growth. If caught earlier 
enough, their eradication is much easier. The most likely places where invasions start is in wetter, 
disturbed soils or detention ponds. Species such as phragmites and purple loose-strife are common 
invaders in these wetter areas. If they are found, then the owner shall contact a wetlands scientist with 
experience in invasive species control to implement a plan of action to eradicate the invaders. 
Measures that do not require the application of chemical herbicides should be the first line of defense.  
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Stormwater Management System 
Inspection & Maintenance Checklist for Post Construction Condition—for ISSA, 686 Maplewood Avenue, Portsmouth, NH	

BMP/System 
Component 

Minimum 
Inspection 
Frequency 

Minimum Inspection Requirements Maintenance/Cleanout 
Threshold 

Closed Drainage System     

Drainage Pipes  Yearly Check for sediment clogging, or soiled runoff. Clean entire drainage system and 

remove all sediments if discovered in 

piping.

Filtration Basin  2 X Annually Check for sediment clogging, excessive weed growth and 
standing water 

Remove any weeds, trash, debris and 

accumulated sediment. If trench does 

not drain within 72 hours following a 

rain event, a qualified professional 

should assess the condition of the 

facility to determine restoration 

measures. 

Annual Report  Yearly Prepare Annual Report, including all Inspection & 
Maintenance Logs. Provide to City (if required). 

N/A 



 

 

Stormwater Management System Maintenance Summary 

 

Inspection & Maintenance Log—for ISSA, 686 Maplewood Avenue, Portsmouth, NH 
 

 

BMP/System 
Component 

Date 

Inspected 

Inspector Problems Noted, Required Maintenance

(List Items/Comments) 

Date of 
Maintenance 

Performed By
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