
   

 

Civil 
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Environmental 
Engineering 

133 Court Street 
Portsmouth, NH 
03801-4413 

 

Tel:  (603) 433-2335       E-mail: Altus@altus-eng.com 

 

August 23, 2021 
 
Juliet T. H. Walker, Planning Director  
City of Portsmouth Municipal Complex 
1 Junkins Avenue 
Portsmouth, New Hampshire 03801 
 
Re: Application for Site Plan Review 

“Monarch Village” 
Assessor’s Map 297, Lot 6 

 3548 Lafayette Road 
 Altus Project No. 5161 
  
Dear Juliet, 
 
On behalf of the Applicant, Monarch Village, LLC, Altus Engineering, Inc. respectfully submits 
an application for the redevelopment of the Wren’s Nest Motel located at 3548 Lafayette Road.  
This project entails the construction of two new apartment buildings and the repurposing of 
existing structures into seventy-five residential apartments together with and associated 
accessories, utilities and drainage infrastructure. 
 
This project also requires a Conditional Use Permit under Zoning Section 10.5B40 to allow a 
General Residential Development in the Gateway 1 District. 
 
Please call me if you have any questions or need any additional information.   
 
Sincerely, 
 
ALTUS ENGINEERING, INC. 

   
Erik B. Saari  
Vice President  
 
ebs/5161-APP-PB-CovLtr-082321 

  
Enclosures 
 
eCopy: Norman Lee 
 Chris LaRocca 
 Shawn Farrell 
 John Krebs 
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082321 

“Green” Statement 
Assessor’s Map 297  Lot 6 

Monarch Village 
3548 Lafayette Road 
Altus Project 5107 

 

 
Pursuant to Section 2.5.3.1(a) of the Site Plan Review Regulations, Altus Engineering, Inc. 
respectfully submits the following list of the project’s “green” components for the redevelopment 
of the Wren’s Nest Motel proposed for 3548 Lafayette Road: 
 
 All new and rehabilitated buildings will meet or exceed all applicable current energy 

codes. 
 
 New site lighting will be energy efficient, dark-sky compliant LED fixtures. 

 
 Stormwater will be directed to infiltration-based and closed drainage systems to provide 

appropriate treatment. 
 

 Mini-split AC units will be used in all units to provide energy efficient cooling. 
 

 The redevelopment proposes to reuse existing buildings to the greatest extent possible 
rather than demolish them. 

 
 Mass transit in the form of the COAST bus network is located a short walk from the 

site. 
 

 
 
 

 
 



Civil
Site Planning

Environmental
Engineering

"Monarch Village" 3548 Lafayette Road

Portsmouth, NH

Engineer's Opinion of Cost
(August 23, 2021 Plan Set)

PROJECT: 5161

Est. Qty Unit ITEM DESCRIPTION & Cost/Unit Total

1 LS Site Demolition 30,000.00$           30,000.00$            

1 LS Clearing, Grubbing and Loam Stripping 5,000.00$             5,000.00$              

106 TON Hot Bituminous Pavement 90.00$                  9,540.00$              

945 SY Concrete Sidewalk and Pads (incl. subgrade) 70.00$                  66,150.00$            

1,082 CY Gravel (NHDOT 304.2) 23.00$                  24,886.00$            

541 CY Crushed Gravel (NHDOT 304.3) 29.00$                  15,689.00$            

3 CY Riprap 25.00$                  75.00$                   

382 LF 6" PE Underdrain 25.00$                  9,550.00$              

16 LF 6" & 8” PE Pipe (smooth interior) 30.00$                  480.00$                 

471 LF 12” PE Pipe (smooth interior) 40.00$                  18,840.00$            

328 LF 15" PE Pipe (smooth interior) 50.00$                  16,400.00$            

14 EA 4ft Dia. Catch Basin 2,500.00$             35,000.00$            

3 EA Special Catch Basins (Leaching Drain Manhole) 3,000.00$             9,000.00$              

1 EA Outlet Structure 2,000.00$             2,000.00$              

2 EA Sewer Manhole 2,500.00$             5,000.00$              

5 EA Manhole Cover and Frame 700.00$                3,500.00$              

4 EA Bollards 200.00$                800.00$                 

2 EA Detectable Warning Devices, Cast Iron 700.00$                1,400.00$              

1,151 LF Vertical Granite Curb 55.00$                  63,305.00$            

430 LF Sloped Granite Curb 50.00$                  21,500.00$            

404 LF 6" SDR 35 Sewer Pipe 45.00$                  18,180.00$            

544 LF 8" SDR 35 Sewer Pipe 55.00$                  29,920.00$            

230 LF Domestic Water Service 20.00$                  4,600.00$              

538 LF 4" D.I. Water Pipe 50.00$                  26,900.00$            

96 LF 6" D.I. Water Pipe 60.00$                  5,760.00$              

574 LF 8" D.I. Water Pipe 70.00$                  40,180.00$            

1 EA Hydrant Assembly 4,000.00$             4,000.00$              

931 LF SCH 40 Conduit (x4 per trench, incl. trenching and backfill) 40.00$                  37,240.00$            

6 EA Traffic Sign Type C 50.00$                  300.00$                 

33 LF Wood Beam Guardrail 30.00$                  990.00$                 

16 EA Concrete Base and Light Pole 3,000.00$             48,000.00$            

1 LS Pavemnt Striping 1,000.00$             1,000.00$              

1 LS Misc. Temp. Erosion and Sediment Control 3,000.00$             3,000.00$              

1 LS Planted Landscape 15,000.00$           15,000.00$            

**SUBTOTAL: 573,185.00$          

** Exclusions:

133 Court Street       
Portsmouth, NH       
(603) 433-2335

Ledge Removal, Hazardous Waste Remediation, , Traffic Control, Offsite Work, Site Construction Monitoring and 
Reporting Legal Issues

5161-CostEstimate-082321 Page 1 of 1 8/20/2021



            

 

Existing Conditions – Building 1 

 

Existing Conditions – Building 1 



            

 

Existing Conditions – Building 2 

 



            

 

Existing Conditions – Building 2 

 

Existing Conditions – Building  



            

 

Existing Conditions – Building 4 

 

Existing Conditions – Buildings 4 and 5 



            

 

Existing Conditions – Building 5 



            

 

Existing Conditions – Building 5 



            

 

 

Existing Conditions – Building 7 



            

 

 

Existing Conditions – Building 8 



            

 

Existing Conditions – Building 8 

 

Existing Conditions – Cottages (to be removed) 
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Prepared For: 

Monarch Village, LLC 
P.O. Box 365 

East Hampstead, NH 03826 

Prepared By: 

ALTUS ENGINEERING, INC. 
133 Court Street 

Portsmouth, NH  03801 
Phone:  (603) 433-2335 



Table of Contents 
 
Section 1 Narrative 

Project Description 
   Site Overview 
   Site Soils 
   Proposed Site Design 

Calculation Methods  
Disclaimer 

   Drainage Analysis 
Conclusions 

 
Section 2   Aerial Photo and USGS Map 
 
Section 3 Drainage Analysis, Pre-Development  
 
Section 4 Drainage Analysis, Post-Development 
 
Section 5   NRCC Extreme Precipitation Table (Rainfall Data) 

 
Section 6 NRCS Soils Report 

 
Section 7   Stormwater Operations and Maintenance Plan 
 
Section 8 Watershed Plans 

Pre-Development Watershed Plan 
Post-Development Watershed Plan 

 
 
 
 
 
 
 
 
 
 



 

 
Section 1 
 
Narrative 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

PROJECT DESCRIPTION 
 
Monarch Village, LLC is proposing to redevelop the existing Wren’s Nest Motel located at 3548 
Lafayette Road in Portsmouth, NH.  The property is identified as Assessor’s Map 297, Lot 6, is 
approximately 3.74 acres in size and is located in the City’s Gateway 1 (G1) district.  The site currently 
hosts number of buildings used for motel rooms, a restaurant, indoor pool, private loop roadway and 
parking areas surrounded by a lawn areas with a section of woodland located at the rear of the site. 
 
The proposed project will raze a few of the smaller buildings, construct an two new buildings and 
repurpose the remaining structures for a total of seventy five residential apartments together with 
associated accessways and parking. 
 
Runoff from the development will be directed to two separate closed drainage systems to provide 
stormwater mitigation.    The stormwater management system proposed for the site will reduce peak 
flows and treat site runoff prior to discharging offsite. 
 
Site Soils 
 
The NRCS indicates that the subject property consists of several primary soil classifications:  
 26B – Windsor loamy sand, HSG A 
 699 – Urban-Land-Canton complex, HSG B 
 
Pre-Development (Existing Conditions) 
 
The pre-development site conditions reflect the existing conditions of the site, which include the 
existing buildings and private roadway.  The current site is equipped with what appears to be a 
homemade drainage system that discharges to the east and southeast to a culvert the crosses US Route 
1 identified as Point of Analysis #1 (POA #1) and to woodland to the west (POA #2).  The Pre-
Development analysis models the existing site conditions for the point of analysis.   
 
The grades and elevations shown on the plans are based on the site survey completed by James Verra 
and Associates, Inc. and included in the plan set.  The study pre-development area was analyzed as 
several subcatchments directed to the existing drainage structures. 
 
Post-Development (Proposed Site Design) 
 
Several of the existing buildings will be razed and new buildings with associated site improvements 
will be constructed.  These include a new stormwater system as depicted on the attached Post-
Development Watershed Plan.  The same points of analysis used in the Pre-Development model (POA 
#’s 1 and 2) were used for comparison of the Pre and Post development conditions.   
 



The Post-Development Watershed Plan illustrates the proposed stormwater management system.  Site 
topography, existing features, proposed site improvements, proposed grading, drainage and erosion 
control measures are shown on the accompanying plans.  Recommended erosion control measures are 
based upon the December 2008 edition of the “New Hampshire Stormwater Manual Volumes 1 
through 3” prepared by NHDES and Comprehensive Environmental, Inc. as amended.  
 
 
CALCULATION METHODS 
The drainage study was completed using the USDA SCS TR-20 Method within the HydroCAD 
Stormwater Modeling System.  Reservoir routing was performed with the Dynamic Storage Indication 
method with automated calculation of tailwater conditions.  A Type III 24-hour rainfall distribution 
was utilized in analyzing the data for the 2, 10, 25 and 50 year - 24-hour storm events using rainfall 
data provided by the Northeast Regional Climate Center (NRCC).  As the project site lies within a 
Coastal and Great Bay Community identified by NHDES Alteration of Terrain, all rainfall amounts 
were increased by 15% to account for potential future increases in rainfall due to climate change.   
 
Disclaimer 
 
Altus Engineering, Inc. notes that stormwater modeling is limited in its capacity to precisely predict 
peak rates of runoff and flood elevations.  Results should not be considered to represent actual storm 
events due to the number of variables and assumptions involved in the modeling effort.  Surface 
roughness coefficients (n), entrance loss coefficients (ke), velocity factors (kv) and times of 
concentration (Tc) are based on subjective field observations and engineering judgment using available 
data.  For design purposes, curve numbers (Cn) describe the average conditions.  However, curve 
numbers will vary from storm to storm depending on the antecedent runoff conditions (ARC) including 
saturation and frozen ground.  Also, higher water elevations than predicted by modeling could occur if 
drainage channels, closed drain systems or culverts are not maintained and/or become blocked by 
debris before and/or during a storm event as this will impact flow capacity of the structures.  Structures 
should be re-evaluated if future changes occur within relevant drainage areas in order to assess any 
required design modifications. 
 
 
 
 
 
 
 
 
 
 
 



Drainage Analysis 
 
A complete summary of the drainage model is included in the appendix of this report.  The following 
table compares pre- and post-development peak rates at the Point of Analysis identified on the plans 
for the 2, 10, 25, and 50-year storm events:  
 

Stormwater Modeling Summary 
Peak Q (cfs) for Type III 24-Hour Storm Events 

 
 
As the above table demonstrates, the proposed peak rates of runoff will be decreased from the existing 
conditions for all analyzed storm events.   
 
CONCLUSION 
 
This proposed site redevelopment of the Wren’s Nest Motel off of Lafayette Road in Portsmouth, NH 
will have minimal adverse effect on abutting properties and infrastructure as a result of stormwater 
runoff or siltation.  Post-construction peak rates of runoff from the site will be lower than the existing 
conditions for all analyzed storm events.  The new stormwater management system will also provide 
appropriate treatment of runoff from the entirety of the proposed impervious area.  Appropriate steps 
will be taken to properly mitigate erosion and sedimentation through the use of temporary and 
permanent Best Management Practices for sediment and erosion control, including deep sump catch 
basins with grease hoods and infiltration-based practices. 

*Rainfall Intensities Reflect 
15% Increase per AoT  

2-Yr Storm  
(3.69 inch) 

10-Yr Storm 
(5.60 inch) 

25-Yr Storm 
(7.10 inch) 

50-Yr Storm 
(8.50 inch) 

POA #1      
  Pre 3.00 5.79 8.08 9.99 
  Post 2.53 4.73 6.52 8.01 

                   Change -0.29 -0.44 -0.72 -0.98 
POA #2     
Pre 1.42 2.96 4.55 6.17 
Post  0.00 0.01 2.00 4.75 

Change -1.42 -2.95 -2.55 -1.42 



 

 
Section 2 
 
Aerial Photo and USGS Map 
 
 
 
 
 
 
 
 
 
 
 
 
 



SITE



SITE



 

 
Section 3 
 
Drainage Calculations 
 
Pre-Development 
2-Year, 24-Hour Summary 
10-Year, 24-Hour Complete 
25-Year, 24-Hour Summary 
50-Year, 24-Hour Summary 
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Prepared by Altus Engineering, Inc.,  Printed 8/23/2021

HydroCAD® 10.00-25  s/n 01222  © 2019 HydroCAD Software Solutions LLC

Subcat Reach Pond Link



Type III 24-hr  2-yr Rainfall=3.69"5161-Pre
  Printed  8/23/2021Prepared by Altus Engineering, Inc.

HydroCAD® 10.00-25  s/n 01222  © 2019 HydroCAD Software Solutions LLC

Time span=0.00-36.00 hrs, dt=0.05 hrs, 721 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=12,217 sf   28.05% Impervious   Runoff Depth=1.13"Subcatchment 1S: Northeast Corner to 8" 
   Flow Length=199'   Tc=6.0 min   CN=70   Runoff=0.34 cfs  0.026 af

Runoff Area=8,717 sf   62.34% Impervious   Runoff Depth=2.10"Subcatchment 2S: Front Yard to CB#5128
   Flow Length=152'   Tc=6.0 min   CN=84   Runoff=0.48 cfs  0.035 af

Runoff Area=4,667 sf   88.88% Impervious   Runoff Depth=3.02"Subcatchment 3S: Parking to CB #5156
   Flow Length=71'   Slope=0.0183 '/'   Tc=6.0 min   CN=94   Runoff=0.35 cfs  0.027 af

Runoff Area=28,462 sf   48.73% Impervious   Runoff Depth=1.71"Subcatchment 4S: Parking and Yard to 
   Flow Length=199'   Tc=6.0 min   CN=79   Runoff=1.28 cfs  0.093 af

Runoff Area=3,901 sf   71.11% Impervious   Runoff Depth=2.35"Subcatchment 5S: Back Yard to POA #1
   Flow Length=80'   Tc=6.0 min   CN=87   Runoff=0.24 cfs  0.018 af

Runoff Area=3,002 sf   59.56% Impervious   Runoff Depth=1.44"Subcatchment 6S: Building to CB #7813
   Flow Length=44'   Tc=6.0 min   CN=75   Runoff=0.11 cfs  0.008 af

Runoff Area=2,885 sf   38.51% Impervious   Runoff Depth=0.80"Subcatchment 7S: Yard to DW#5150
   Flow Length=58'   Tc=6.0 min   CN=64   Runoff=0.05 cfs  0.004 af

Runoff Area=13,543 sf   26.09% Impervious   Runoff Depth=0.49"Subcatchment 8S: Back Yard to DW#7807
   Flow Length=71'   Tc=6.0 min   CN=57   Runoff=0.10 cfs  0.013 af

Runoff Area=3,939 sf   48.26% Impervious   Runoff Depth=1.71"Subcatchment 9S: Patio to CB#5146
   Flow Length=73'   Slope=0.0150 '/'   Tc=6.0 min   CN=79   Runoff=0.18 cfs  0.013 af

Runoff Area=3,331 sf   82.92% Impervious   Runoff Depth=2.82"Subcatchment 10S: Roof and Driveway to 
   Flow Length=48'   Tc=6.0 min   CN=92   Runoff=0.24 cfs  0.018 af

Runoff Area=3,598 sf   85.52% Impervious   Runoff Depth=2.82"Subcatchment 11S: Roof and Drvieway to 
   Flow Length=68'   Slope=0.0100 '/'   Tc=6.0 min   CN=92   Runoff=0.26 cfs  0.019 af

Runoff Area=3,965 sf   51.63% Impervious   Runoff Depth=1.79"Subcatchment 12S: Driveway to CB#6616
   Flow Length=90'   Tc=6.0 min   CN=80   Runoff=0.19 cfs  0.014 af

Runoff Area=23,260 sf   52.04% Impervious   Runoff Depth=1.44"Subcatchment 13S: Parking Lot to 
   Tc=0.0 min   CN=75   Runoff=1.01 cfs  0.064 af

Runoff Area=61,787 sf   21.51% Impervious   Runoff Depth=0.16"Subcatchment 17S: West Side to POA #2
   Flow Length=383'   Tc=10.3 min   CN=47   Runoff=0.05 cfs  0.019 af

Avg. Flow Depth=0.23'   Max Vel=3.16 fps   Inflow=0.34 cfs  0.026 afReach 1R: 8" AC
8.0"  Round Pipe   n=0.012   L=45.0'   S=0.0100 '/'   Capacity=1.31 cfs   Outflow=0.34 cfs  0.026 af

Avg. Flow Depth=0.04'   Max Vel=1.21 fps   Inflow=0.34 cfs  0.025 afReach 6R: CB #5146 Overflow
n=0.013   L=198.0'   S=0.0102 '/'   Capacity=58.25 cfs   Outflow=0.31 cfs  0.025 af



Type III 24-hr  2-yr Rainfall=3.69"5161-Pre
  Printed  8/23/2021Prepared by Altus Engineering, Inc.

HydroCAD® 10.00-25  s/n 01222  © 2019 HydroCAD Software Solutions LLC

Avg. Flow Depth=0.13'   Max Vel=0.87 fps   Inflow=1.47 cfs  0.090 afReach 7R: Overland Flow Path
n=0.035   L=107.0'   S=0.0091 '/'   Capacity=104.18 cfs   Outflow=1.42 cfs  0.090 af

Peak Elev=51.22'   Inflow=0.48 cfs  0.035 afPond 2P: CB #5128
   Outflow=0.48 cfs  0.035 af

Peak Elev=51.05'   Inflow=1.17 cfs  0.088 afPond 3P: CB #5156
   Outflow=1.17 cfs  0.088 af

Peak Elev=50.37'   Inflow=2.76 cfs  0.207 afPond 4P: CB #5132
   Outflow=2.76 cfs  0.207 af

Peak Elev=50.11'   Inflow=2.76 cfs  0.207 afPond 5P: DMH #6179
   Outflow=2.76 cfs  0.207 af

Peak Elev=52.48'   Inflow=0.11 cfs  0.008 afPond 6P: CB #7813
   Outflow=0.11 cfs  0.008 af

Peak Elev=52.39'  Storage=11 cf   Inflow=0.16 cfs  0.013 afPond 7P: DW #5150
   Discarded=0.00 cfs  0.000 af   Secondary=0.16 cfs  0.012 af   Outflow=0.16 cfs  0.012 af

Peak Elev=52.22'  Storage=11 cf   Inflow=0.10 cfs  0.013 afPond 8P: DW #7807
   Discarded=0.12 cfs  0.013 af   Secondary=0.00 cfs  0.000 af   Outflow=0.12 cfs  0.013 af

Peak Elev=52.39'   Inflow=0.34 cfs  0.025 afPond 9P: CB #5146
   Outflow=0.34 cfs  0.025 af

Peak Elev=53.38'  Storage=155 cf   Inflow=0.24 cfs  0.018 afPond 10P: DW #5140
   Discarded=0.00 cfs  0.000 af   Secondary=0.24 cfs  0.015 af   Outflow=0.24 cfs  0.015 af

Peak Elev=52.91'   Inflow=0.26 cfs  0.019 afPond 11P: CB #6618
4.0"  Round Culvert  n=0.012  L=23.0'  S=0.0426 '/'   Outflow=0.26 cfs  0.019 af

Peak Elev=52.57'   Inflow=0.68 cfs  0.048 afPond 12P: CB #6616
6.0"  Round Culvert  n=0.012  L=66.0'  S=0.0312 '/'   Outflow=0.68 cfs  0.048 af

Peak Elev=53.92'   Inflow=1.01 cfs  0.064 afPond 13P: CB #6637
6.0"  Round Culvert  n=0.012  L=107.0'  S=0.0154 '/'   Outflow=1.01 cfs  0.064 af

Peak Elev=51.46'   Inflow=1.45 cfs  0.112 afPond 14P: DMH #6628
8.0"  Round Culvert  n=0.012  L=161.0'  S=0.0100 '/'   Outflow=1.45 cfs  0.112 af

Peak Elev=49.15'  Storage=93 cf   Inflow=1.45 cfs  0.112 afPond 15P: Leach Pit
   Discarded=0.01 cfs  0.019 af   Primary=1.53 cfs  0.093 af   Outflow=1.54 cfs  0.112 af

Peak Elev=49.03'  Storage=119 cf   Inflow=1.53 cfs  0.093 afPond 16P: Leach Pit
   Discarded=0.00 cfs  0.000 af   Secondary=1.47 cfs  0.090 af   Outflow=1.47 cfs  0.090 af

   Inflow=3.00 cfs  0.225 afLink 100: POA #1
   Primary=3.00 cfs  0.225 af

   Inflow=1.42 cfs  0.109 afLink 200: POA #2
   Primary=1.42 cfs  0.109 af



Type III 24-hr  2-yr Rainfall=3.69"5161-Pre
  Printed  8/23/2021Prepared by Altus Engineering, Inc.

HydroCAD® 10.00-25  s/n 01222  © 2019 HydroCAD Software Solutions LLC

Total Runoff Area = 4.070 ac   Runoff Volume = 0.372 af   Average Runoff Depth = 1.10"
59.80% Pervious = 2.434 ac     40.20% Impervious = 1.636 ac
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Type III 24-hr  10-yr Rainfall=5.60"5161-Pre
  Printed  8/23/2021Prepared by Altus Engineering, Inc.

Page 2HydroCAD® 10.00-25  s/n 01222  © 2019 HydroCAD Software Solutions LLC

Time span=0.00-36.00 hrs, dt=0.05 hrs, 721 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=12,217 sf   28.05% Impervious   Runoff Depth=2.49"Subcatchment 1S: Northeast Corner to 8" 
   Flow Length=199'   Tc=6.0 min   CN=70   Runoff=0.80 cfs  0.058 af

Runoff Area=8,717 sf   62.34% Impervious   Runoff Depth=3.82"Subcatchment 2S: Front Yard to CB#5128
   Flow Length=152'   Tc=6.0 min   CN=84   Runoff=0.87 cfs  0.064 af

Runoff Area=4,667 sf   88.88% Impervious   Runoff Depth=4.90"Subcatchment 3S: Parking to CB #5156
   Flow Length=71'   Slope=0.0183 '/'   Tc=6.0 min   CN=94   Runoff=0.55 cfs  0.044 af

Runoff Area=28,462 sf   48.73% Impervious   Runoff Depth=3.32"Subcatchment 4S: Parking and Yard to 
   Flow Length=199'   Tc=6.0 min   CN=79   Runoff=2.49 cfs  0.181 af

Runoff Area=3,901 sf   71.11% Impervious   Runoff Depth=4.14"Subcatchment 5S: Back Yard to POA #1
   Flow Length=80'   Tc=6.0 min   CN=87   Runoff=0.41 cfs  0.031 af

Runoff Area=3,002 sf   59.56% Impervious   Runoff Depth=2.94"Subcatchment 6S: Building to CB #7813
   Flow Length=44'   Tc=6.0 min   CN=75   Runoff=0.23 cfs  0.017 af

Runoff Area=2,885 sf   38.51% Impervious   Runoff Depth=1.98"Subcatchment 7S: Yard to DW#5150
   Flow Length=58'   Tc=6.0 min   CN=64   Runoff=0.15 cfs  0.011 af

Runoff Area=13,543 sf   26.09% Impervious   Runoff Depth=1.44"Subcatchment 8S: Back Yard to DW#7807
   Flow Length=71'   Tc=6.0 min   CN=57   Runoff=0.46 cfs  0.037 af

Runoff Area=3,939 sf   48.26% Impervious   Runoff Depth=3.32"Subcatchment 9S: Patio to CB#5146
   Flow Length=73'   Slope=0.0150 '/'   Tc=6.0 min   CN=79   Runoff=0.34 cfs  0.025 af

Runoff Area=3,331 sf   82.92% Impervious   Runoff Depth=4.68"Subcatchment 10S: Roof and Driveway to 
   Flow Length=48'   Tc=6.0 min   CN=92   Runoff=0.39 cfs  0.030 af

Runoff Area=3,598 sf   85.52% Impervious   Runoff Depth=4.68"Subcatchment 11S: Roof and Drvieway to 
   Flow Length=68'   Slope=0.0100 '/'   Tc=6.0 min   CN=92   Runoff=0.42 cfs  0.032 af

Runoff Area=3,965 sf   51.63% Impervious   Runoff Depth=3.42"Subcatchment 12S: Driveway to CB#6616
   Flow Length=90'   Tc=6.0 min   CN=80   Runoff=0.36 cfs  0.026 af

Runoff Area=23,260 sf   52.04% Impervious   Runoff Depth=2.94"Subcatchment 13S: Parking Lot to 
   Tc=0.0 min   CN=75   Runoff=2.12 cfs  0.131 af

Runoff Area=61,787 sf   21.51% Impervious   Runoff Depth=0.77"Subcatchment 17S: West Side to POA #2
   Flow Length=383'   Tc=10.3 min   CN=47   Runoff=0.67 cfs  0.090 af

Avg. Flow Depth=0.38'   Max Vel=3.93 fps   Inflow=0.80 cfs  0.058 afReach 1R: 8" AC
8.0"  Round Pipe   n=0.012   L=45.0'   S=0.0100 '/'   Capacity=1.31 cfs   Outflow=0.80 cfs  0.058 af

Avg. Flow Depth=0.07'   Max Vel=1.52 fps   Inflow=0.72 cfs  0.053 afReach 6R: CB #5146 Overflow
n=0.013   L=198.0'   S=0.0102 '/'   Capacity=58.25 cfs   Outflow=0.69 cfs  0.053 af
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Avg. Flow Depth=0.19'   Max Vel=1.04 fps   Inflow=3.15 cfs  0.193 afReach 7R: Overland Flow Path
n=0.035   L=107.0'   S=0.0091 '/'   Capacity=104.18 cfs   Outflow=2.63 cfs  0.193 af

Peak Elev=51.47'   Inflow=0.87 cfs  0.064 afPond 2P: CB #5128
   Outflow=0.87 cfs  0.064 af

Peak Elev=51.46'   Inflow=2.22 cfs  0.166 afPond 3P: CB #5156
   Outflow=2.22 cfs  0.166 af

Peak Elev=50.51'   Inflow=5.38 cfs  0.399 afPond 4P: CB #5132
   Outflow=5.38 cfs  0.399 af

Peak Elev=50.21'   Inflow=5.38 cfs  0.399 afPond 5P: DMH #6179
   Outflow=5.38 cfs  0.399 af

Peak Elev=52.62'   Inflow=0.23 cfs  0.017 afPond 6P: CB #7813
   Outflow=0.23 cfs  0.017 af

Peak Elev=52.44'  Storage=11 cf   Inflow=0.38 cfs  0.028 afPond 7P: DW #5150
   Discarded=0.00 cfs  0.000 af   Secondary=0.38 cfs  0.028 af   Outflow=0.38 cfs  0.028 af

Peak Elev=52.34'  Storage=54 cf   Inflow=0.46 cfs  0.037 afPond 8P: DW #7807
   Discarded=0.41 cfs  0.037 af   Secondary=0.00 cfs  0.000 af   Outflow=0.41 cfs  0.037 af

Peak Elev=52.44'   Inflow=0.72 cfs  0.053 afPond 9P: CB #5146
   Outflow=0.72 cfs  0.053 af

Peak Elev=53.79'  Storage=371 cf   Inflow=0.39 cfs  0.030 afPond 10P: DW #5140
   Discarded=0.00 cfs  0.000 af   Secondary=2.19 cfs  0.027 af   Outflow=2.19 cfs  0.027 af

Peak Elev=67.70'   Inflow=0.42 cfs  0.032 afPond 11P: CB #6618
4.0"  Round Culvert  n=0.012  L=23.0'  S=0.0426 '/'   Outflow=0.42 cfs  0.032 af

Peak Elev=67.47'   Inflow=2.57 cfs  0.085 afPond 12P: CB #6616
6.0"  Round Culvert  n=0.012  L=66.0'  S=0.0312 '/'   Outflow=2.57 cfs  0.085 af

Peak Elev=70.28'   Inflow=2.12 cfs  0.131 afPond 13P: CB #6637
6.0"  Round Culvert  n=0.012  L=107.0'  S=0.0154 '/'   Outflow=2.12 cfs  0.131 af

Peak Elev=61.54'   Inflow=3.31 cfs  0.216 afPond 14P: DMH #6628
8.0"  Round Culvert  n=0.012  L=161.0'  S=0.0100 '/'   Outflow=3.31 cfs  0.216 af

Peak Elev=49.73'  Storage=104 cf   Inflow=3.31 cfs  0.216 afPond 15P: Leach Pit
   Discarded=0.01 cfs  0.021 af   Primary=3.18 cfs  0.195 af   Outflow=3.20 cfs  0.216 af

Peak Elev=49.21'  Storage=123 cf   Inflow=3.18 cfs  0.195 afPond 16P: Leach Pit
   Discarded=0.00 cfs  0.000 af   Secondary=3.15 cfs  0.193 af   Outflow=3.15 cfs  0.193 af

   Inflow=5.79 cfs  0.430 afLink 100: POA #1
   Primary=5.79 cfs  0.430 af

   Inflow=2.96 cfs  0.283 afLink 200: POA #2
   Primary=2.96 cfs  0.283 af
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Total Runoff Area = 4.070 ac   Runoff Volume = 0.777 af   Average Runoff Depth = 2.29"
59.80% Pervious = 2.434 ac     40.20% Impervious = 1.636 ac
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Summary for Subcatchment 1S: Northeast Corner to 8" AC

Runoff = 0.80 cfs @ 12.10 hrs,  Volume= 0.058 af,  Depth= 2.49"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-yr Rainfall=5.60"

Area (sf) CN Description
* 2,260 98 Roof
* 977 98 Impervious
* 190 98 Gravel

5,242 61 >75% Grass cover, Good, HSG B
3,548 55 Woods, Good, HSG B

12,217 70 Weighted Average
8,790 71.95% Pervious Area
3,427 28.05% Impervious Area

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

0.4 28 0.0200 1.15 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.69"

4.3 171 0.0175 0.66 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

4.7 199 Total,  Increased to minimum Tc = 6.0 min

Subcatchment 1S: Northeast Corner to 8" AC

Runoff

Hydrograph
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Type III 24-hr
10-yr Rainfall=5.60"

Runoff Area=12,217 sf
Runoff Volume=0.058 af

Runoff Depth=2.49"
Flow Length=199'

Tc=6.0 min
CN=70

0.80 cfs
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Summary for Subcatchment 2S: Front Yard to CB#5128

Runoff = 0.87 cfs @ 12.09 hrs,  Volume= 0.064 af,  Depth= 3.82"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-yr Rainfall=5.60"

Area (sf) CN Description
* 244 98 Roof
* 5,190 98 Impervious

3,283 61 >75% Grass cover, Good, HSG B
8,717 84 Weighted Average
3,283 37.66% Pervious Area
5,434 62.34% Impervious Area

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

0.4 30 0.0200 1.16 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.69"

0.7 122 0.0192 2.81 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

1.1 152 Total,  Increased to minimum Tc = 6.0 min

Subcatchment 2S: Front Yard to CB#5128

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10-yr Rainfall=5.60"

Runoff Area=8,717 sf
Runoff Volume=0.064 af

Runoff Depth=3.82"
Flow Length=152'

Tc=6.0 min
CN=84

0.87 cfs
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Summary for Subcatchment 3S: Parking to CB #5156

Runoff = 0.55 cfs @ 12.09 hrs,  Volume= 0.044 af,  Depth= 4.90"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-yr Rainfall=5.60"

Area (sf) CN Description
* 807 98 Roof
* 2,697 98 Impervious
* 644 98 Gravel

519 61 >75% Grass cover, Good, HSG B
4,667 94 Weighted Average

519 11.12% Pervious Area
4,148 88.88% Impervious Area

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

0.4 23 0.0183 1.06 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.69"

0.3 48 0.0183 2.75 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.7 71 Total,  Increased to minimum Tc = 6.0 min

Subcatchment 3S: Parking to CB #5156

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10-yr Rainfall=5.60"

Runoff Area=4,667 sf
Runoff Volume=0.044 af

Runoff Depth=4.90"
Flow Length=71'
Slope=0.0183 '/'

Tc=6.0 min
CN=94

0.55 cfs
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Summary for Subcatchment 4S: Parking and Yard to CB#5132

Runoff = 2.49 cfs @ 12.09 hrs,  Volume= 0.181 af,  Depth= 3.32"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-yr Rainfall=5.60"

Area (sf) CN Description
* 3,915 98 Roof
* 9,954 98 Impervious

14,593 61 >75% Grass cover, Good, HSG B
28,462 79 Weighted Average
14,593 51.27% Pervious Area
13,869 48.73% Impervious Area

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

0.5 24 0.0100 0.84 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.69"

1.4 175 0.0112 2.15 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

1.9 199 Total,  Increased to minimum Tc = 6.0 min

Subcatchment 4S: Parking and Yard to CB#5132

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10-yr Rainfall=5.60"

Runoff Area=28,462 sf
Runoff Volume=0.181 af

Runoff Depth=3.32"
Flow Length=199'

Tc=6.0 min
CN=79

2.49 cfs
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Summary for Subcatchment 5S: Back Yard to POA #1

Runoff = 0.41 cfs @ 12.09 hrs,  Volume= 0.031 af,  Depth= 4.14"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-yr Rainfall=5.60"

Area (sf) CN Description
* 925 98 Roof
* 1,849 98 Impervious

1,127 61 >75% Grass cover, Good, HSG B
3,901 87 Weighted Average
1,127 28.89% Pervious Area
2,774 71.11% Impervious Area

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

0.5 34 0.0200 1.19 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.69"

0.5 35 0.0040 1.28 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.1 11 0.1250 2.47 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

1.1 80 Total,  Increased to minimum Tc = 6.0 min

Subcatchment 5S: Back Yard to POA #1

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10-yr Rainfall=5.60"

Runoff Area=3,901 sf
Runoff Volume=0.031 af

Runoff Depth=4.14"
Flow Length=80'

Tc=6.0 min
CN=87

0.41 cfs
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Summary for Subcatchment 6S: Building to CB #7813

Runoff = 0.23 cfs @ 12.09 hrs,  Volume= 0.017 af,  Depth= 2.94"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-yr Rainfall=5.60"

Area (sf) CN Description
* 1,709 98 Roof
* 79 98 Gravel

161 61 >75% Grass cover, Good, HSG B
1,053 39 >75% Grass cover, Good, HSG A
3,002 75 Weighted Average
1,214 40.44% Pervious Area
1,788 59.56% Impervious Area

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

2.3 21 0.0281 0.15 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.69"

0.4 23 0.0232 1.07 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

2.7 44 Total,  Increased to minimum Tc = 6.0 min

Subcatchment 6S: Building to CB #7813

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10-yr Rainfall=5.60"

Runoff Area=3,002 sf
Runoff Volume=0.017 af

Runoff Depth=2.94"
Flow Length=44'

Tc=6.0 min
CN=75

0.23 cfs
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Summary for Subcatchment 7S: Yard to DW#5150

Runoff = 0.15 cfs @ 12.10 hrs,  Volume= 0.011 af,  Depth= 1.98"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-yr Rainfall=5.60"

Area (sf) CN Description
* 398 98 Roof
* 713 98 Impervious

272 61 >75% Grass cover, Good, HSG B
1,502 39 >75% Grass cover, Good, HSG A
2,885 64 Weighted Average
1,774 61.49% Pervious Area
1,111 38.51% Impervious Area

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

1.9 18 0.0328 0.16 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.69"

0.7 40 0.0173 0.92 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

2.6 58 Total,  Increased to minimum Tc = 6.0 min

Subcatchment 7S: Yard to DW#5150

Runoff

Hydrograph

Time  (hours)
3635343332313029282726252423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.16

0.15

0.14

0.13

0.12

0.11

0.1

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0

Type III 24-hr
10-yr Rainfall=5.60"

Runoff Area=2,885 sf
Runoff Volume=0.011 af

Runoff Depth=1.98"
Flow Length=58'

Tc=6.0 min
CN=64

0.15 cfs
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Summary for Subcatchment 8S: Back Yard to DW#7807

Runoff = 0.46 cfs @ 12.10 hrs,  Volume= 0.037 af,  Depth= 1.44"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-yr Rainfall=5.60"

Area (sf) CN Description
* 2,870 98 Roof
* 563 98 Impervious
* 100 98 Ledge

1,702 61 >75% Grass cover, Good, HSG B
8,308 39 >75% Grass cover, Good, HSG A

13,543 57 Weighted Average
10,010 73.91% Pervious Area

3,533 26.09% Impervious Area

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

1.6 16 0.0369 0.16 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.69"

1.1 55 0.0150 0.86 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

2.7 71 Total,  Increased to minimum Tc = 6.0 min

Subcatchment 8S: Back Yard to DW#7807

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10-yr Rainfall=5.60"

Runoff Area=13,543 sf
Runoff Volume=0.037 af

Runoff Depth=1.44"
Flow Length=71'

Tc=6.0 min
CN=57

0.46 cfs
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Summary for Subcatchment 9S: Patio to CB#5146

Runoff = 0.34 cfs @ 12.09 hrs,  Volume= 0.025 af,  Depth= 3.32"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-yr Rainfall=5.60"

Area (sf) CN Description
* 1,901 98 Impervious

2,038 61 >75% Grass cover, Good, HSG B
3,939 79 Weighted Average
2,038 51.74% Pervious Area
1,901 48.26% Impervious Area

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

0.3 18 0.0150 0.93 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.69"

0.4 55 0.0150 2.49 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.7 73 Total,  Increased to minimum Tc = 6.0 min

Subcatchment 9S: Patio to CB#5146

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10-yr Rainfall=5.60"

Runoff Area=3,939 sf
Runoff Volume=0.025 af

Runoff Depth=3.32"
Flow Length=73'
Slope=0.0150 '/'

Tc=6.0 min
CN=79

0.34 cfs
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Summary for Subcatchment 10S: Roof and Driveway to DW#5140

Runoff = 0.39 cfs @ 12.09 hrs,  Volume= 0.030 af,  Depth= 4.68"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-yr Rainfall=5.60"

Area (sf) CN Description
* 1,585 98 Roof
* 1,177 98 Impervious

569 61 >75% Grass cover, Good, HSG B
3,331 92 Weighted Average

569 17.08% Pervious Area
2,762 82.92% Impervious Area

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

0.2 11 0.0150 0.85 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.69"

0.3 37 0.0100 2.03 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.5 48 Total,  Increased to minimum Tc = 6.0 min

Subcatchment 10S: Roof and Driveway to DW#5140

Runoff
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Type III 24-hr
10-yr Rainfall=5.60"

Runoff Area=3,331 sf
Runoff Volume=0.030 af

Runoff Depth=4.68"
Flow Length=48'

Tc=6.0 min
CN=92

0.39 cfs
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Summary for Subcatchment 11S: Roof and Drvieway to CB#6618

Runoff = 0.42 cfs @ 12.09 hrs,  Volume= 0.032 af,  Depth= 4.68"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-yr Rainfall=5.60"

Area (sf) CN Description
* 903 98 Roof
* 2,174 98 Impervious

427 61 >75% Grass cover, Good, HSG B
94 39 >75% Grass cover, Good, HSG A

3,598 92 Weighted Average
521 14.48% Pervious Area

3,077 85.52% Impervious Area

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

0.4 22 0.0100 0.83 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.69"

0.4 46 0.0100 2.03 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.8 68 Total,  Increased to minimum Tc = 6.0 min

Subcatchment 11S: Roof and Drvieway to CB#6618

Runoff

Hydrograph
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Type III 24-hr
10-yr Rainfall=5.60"

Runoff Area=3,598 sf
Runoff Volume=0.032 af

Runoff Depth=4.68"
Flow Length=68'
Slope=0.0100 '/'

Tc=6.0 min
CN=92

0.42 cfs
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Summary for Subcatchment 12S: Driveway to CB#6616

Runoff = 0.36 cfs @ 12.09 hrs,  Volume= 0.026 af,  Depth= 3.42"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-yr Rainfall=5.60"

Area (sf) CN Description
* 2,047 98 Impervious

1,918 61 >75% Grass cover, Good, HSG B
3,965 80 Weighted Average
1,918 48.37% Pervious Area
2,047 51.63% Impervious Area

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

0.5 24 0.0100 0.84 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.69"

1.1 26 0.0034 0.41 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

0.4 40 0.0070 1.70 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

2.0 90 Total,  Increased to minimum Tc = 6.0 min

Subcatchment 12S: Driveway to CB#6616

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10-yr Rainfall=5.60"

Runoff Area=3,965 sf
Runoff Volume=0.026 af

Runoff Depth=3.42"
Flow Length=90'

Tc=6.0 min
CN=80

0.36 cfs
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Summary for Subcatchment 13S: Parking Lot to CB#6637

Runoff = 2.12 cfs @ 12.00 hrs,  Volume= 0.131 af,  Depth= 2.94"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-yr Rainfall=5.60"

Area (sf) CN Description
* 2,090 98 Roof
* 10,015 98 Impervious

5,669 61 >75% Grass cover, Good, HSG B
1,325 55 Woods, Good, HSG B
2,787 39 >75% Grass cover, Good, HSG A
1,374 30 Woods, Good, HSG A

23,260 75 Weighted Average
11,155 47.96% Pervious Area
12,105 52.04% Impervious Area

Subcatchment 13S: Parking Lot to CB#6637

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10-yr Rainfall=5.60"

Runoff Area=23,260 sf
Runoff Volume=0.131 af

Runoff Depth=2.94"
Tc=0.0 min

CN=75

2.12 cfs
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Summary for Subcatchment 17S: West Side to POA #2

Runoff = 0.67 cfs @ 12.21 hrs,  Volume= 0.090 af,  Depth= 0.77"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-yr Rainfall=5.60"

Area (sf) CN Description
* 1,247 98 Roof
* 11,762 98 Impervious
* 62 98 Gravel
* 220 98 Ledge

97 61 >75% Grass cover, Good, HSG B
17,145 39 >75% Grass cover, Good, HSG A
31,254 30 Woods, Good, HSG A
61,787 47 Weighted Average
48,496 78.49% Pervious Area
13,291 21.51% Impervious Area

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

2.8 32 0.0380 0.19 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.69"

2.4 144 0.0208 1.01 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

1.7 110 0.0455 1.07 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

3.4 97 0.0091 0.48 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

10.3 383 Total
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Subcatchment 17S: West Side to POA #2

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10-yr Rainfall=5.60"

Runoff Area=61,787 sf
Runoff Volume=0.090 af

Runoff Depth=0.77"
Flow Length=383'

Tc=10.3 min
CN=47

0.67 cfs
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Summary for Reach 1R: 8" AC

Inflow Area = 0.280 ac, 28.05% Impervious,  Inflow Depth = 2.49"    for  10-yr event
Inflow = 0.80 cfs @ 12.10 hrs,  Volume= 0.058 af
Outflow = 0.80 cfs @ 12.10 hrs,  Volume= 0.058 af,  Atten= 0%,  Lag= 0.2 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Max. Velocity= 3.93 fps,  Min. Travel Time= 0.2 min
Avg. Velocity = 1.50 fps,  Avg. Travel Time= 0.5 min

Peak Storage= 9 cf @ 12.10 hrs
Average Depth at Peak Storage= 0.38'
Bank-Full Depth= 0.67'  Flow Area= 0.3 sf,  Capacity= 1.31 cfs

8.0"  Round Pipe
n= 0.012
Length= 45.0'   Slope= 0.0100 '/'
Inlet Invert= 48.97',  Outlet Invert= 48.52'

Reach 1R: 8" AC

Inflow
Outflow

Hydrograph

Time  (hours)
3635343332313029282726252423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.85

0.8

0.75

0.7

0.65

0.6

0.55

0.5

0.45

0.4

0.35

0.3

0.25

0.2

0.15

0.1

0.05

0

Inflow Area=0.280 ac
Avg. Flow Depth=0.38'

Max Vel=3.93 fps
8.0"

Round Pipe
n=0.012
L=45.0'

S=0.0100 '/'
Capacity=1.31 cfs

0.80 cfs
0.80 cfs
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Summary for Reach 6R: CB #5146 Overflow

Inflow = 0.72 cfs @ 12.09 hrs,  Volume= 0.053 af
Outflow = 0.69 cfs @ 12.12 hrs,  Volume= 0.053 af,  Atten= 4%,  Lag= 1.6 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.52 fps,  Min. Travel Time= 2.2 min
Avg. Velocity = 0.51 fps,  Avg. Travel Time= 6.5 min

Peak Storage= 89 cf @ 12.12 hrs
Average Depth at Peak Storage= 0.07'
Bank-Full Depth= 0.50'  Flow Area= 12.0 sf,  Capacity= 58.25 cfs

4.00'  x  0.50'  deep channel,  n= 0.013  Asphalt, smooth
Side Slope Z-value= 50.0  30.0 '/'   Top Width= 44.00'
Length= 198.0'   Slope= 0.0102 '/'
Inlet Invert= 52.31',  Outlet Invert= 50.29'

‡

Reach 6R: CB #5146 Overflow

Inflow
Outflow

Hydrograph

Time  (hours)
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Avg. Flow Depth=0.07'
Max Vel=1.52 fps

n=0.013
L=198.0'

S=0.0102 '/'
Capacity=58.25 cfs

0.72 cfs

0.69 cfs
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Summary for Reach 7R: Overland Flow Path

Inflow = 3.15 cfs @ 12.25 hrs,  Volume= 0.193 af
Outflow = 2.63 cfs @ 12.04 hrs,  Volume= 0.193 af,  Atten= 16%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.04 fps,  Min. Travel Time= 1.7 min
Avg. Velocity = 0.35 fps,  Avg. Travel Time= 5.1 min

Peak Storage= 270 cf @ 12.04 hrs
Average Depth at Peak Storage= 0.19'
Bank-Full Depth= 1.00'  Flow Area= 38.0 sf,  Capacity= 104.18 cfs

8.00'  x  1.00'  deep channel,  n= 0.035  Earth, dense weeds
Side Slope Z-value= 30.0 '/'   Top Width= 68.00'
Length= 107.0'   Slope= 0.0091 '/'
Inlet Invert= 48.75',  Outlet Invert= 47.78'

‡

Reach 7R: Overland Flow Path

Inflow
Outflow

Hydrograph

Time  (hours)
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Avg. Flow Depth=0.19'
Max Vel=1.04 fps

n=0.035
L=107.0'

S=0.0091 '/'
Capacity=104.18 cfs

3.15 cfs

2.63 cfs
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Summary for Pond 2P: CB #5128

Inflow Area = 0.200 ac, 62.34% Impervious,  Inflow Depth = 3.82"    for  10-yr event
Inflow = 0.87 cfs @ 12.09 hrs,  Volume= 0.064 af
Outflow = 0.87 cfs @ 12.09 hrs,  Volume= 0.064 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.87 cfs @ 12.09 hrs,  Volume= 0.064 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Peak Elev= 51.47' @ 12.13 hrs

Device Routing     Invert Outlet Devices
#1 Primary 49.84' 6.0"  Round Culvert   

L= 47.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 49.84' / 48.52'   S= 0.0281 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.20 sf   

#2 Primary 51.40' 20.0' long  x 30.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63   

Primary OutFlow  Max=0.48 cfs @ 12.09 hrs  HW=51.46'  TW=51.45'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 0.06 cfs @ 0.31 fps)
2=Broad-Crested Rectangular Weir  (Weir Controls 0.41 cfs @ 0.33 fps)

Pond 2P: CB #5128
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Inflow Area=0.200 ac
Peak Elev=51.47'

0.87 cfs
0.87 cfs
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Summary for Pond 3P: CB #5156

Inflow Area = 0.588 ac, 50.81% Impervious,  Inflow Depth = 3.38"    for  10-yr event
Inflow = 2.22 cfs @ 12.09 hrs,  Volume= 0.166 af
Outflow = 2.22 cfs @ 12.09 hrs,  Volume= 0.166 af,  Atten= 0%,  Lag= 0.0 min
Primary = 2.22 cfs @ 12.09 hrs,  Volume= 0.166 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Peak Elev= 51.46' @ 12.10 hrs

Device Routing     Invert Outlet Devices
#1 Primary 48.44' 8.0"  Round Culvert   

L= 46.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 48.44' / 47.14'   S= 0.0283 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.35 sf   

#2 Primary 51.40' 20.0' long  x 30.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63   

Primary OutFlow  Max=2.14 cfs @ 12.09 hrs  HW=51.46'  TW=50.50'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 1.44 cfs @ 4.12 fps)
2=Broad-Crested Rectangular Weir  (Weir Controls 0.70 cfs @ 0.63 fps)

Pond 3P: CB #5156
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Inflow Area=0.588 ac
Peak Elev=51.46'
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Summary for Pond 4P: CB #5132

Inflow Area = 1.241 ac, 49.72% Impervious,  Inflow Depth = 3.86"    for  10-yr event
Inflow = 5.38 cfs @ 12.10 hrs,  Volume= 0.399 af
Outflow = 5.38 cfs @ 12.10 hrs,  Volume= 0.399 af,  Atten= 0%,  Lag= 0.0 min
Primary = 5.38 cfs @ 12.10 hrs,  Volume= 0.399 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Peak Elev= 50.51' @ 12.10 hrs

Device Routing     Invert Outlet Devices
#1 Primary 47.24' 8.0"  Round Culvert   

L= 48.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 47.24' / 46.78'   S= 0.0096 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.35 sf   

#2 Primary 50.20' 10.0' long  x 30.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63   

Primary OutFlow  Max=5.26 cfs @ 12.10 hrs  HW=50.50'  TW=50.21'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 0.79 cfs @ 2.25 fps)
2=Broad-Crested Rectangular Weir  (Weir Controls 4.48 cfs @ 1.48 fps)

Pond 4P: CB #5132
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Inflow Area=1.241 ac
Peak Elev=50.51'
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Summary for Pond 5P: DMH #6179

Inflow Area = 1.241 ac, 49.72% Impervious,  Inflow Depth = 3.86"    for  10-yr event
Inflow = 5.38 cfs @ 12.10 hrs,  Volume= 0.399 af
Outflow = 5.38 cfs @ 12.10 hrs,  Volume= 0.399 af,  Atten= 0%,  Lag= 0.0 min
Primary = 5.38 cfs @ 12.10 hrs,  Volume= 0.399 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Peak Elev= 50.21' @ 12.10 hrs

Device Routing     Invert Outlet Devices
#1 Primary 46.96' 8.0"  Round Culvert   

L= 60.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 46.96' / 46.29'   S= 0.0112 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.35 sf   

#2 Primary 50.07' 20.0' long  x 20.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63   

Primary OutFlow  Max=5.31 cfs @ 12.10 hrs  HW=50.21'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 2.45 cfs @ 7.02 fps)
2=Broad-Crested Rectangular Weir  (Weir Controls 2.86 cfs @ 1.01 fps)

Pond 5P: DMH #6179
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Inflow Area=1.241 ac
Peak Elev=50.21'

5.38 cfs
5.38 cfs



Type III 24-hr  10-yr Rainfall=5.60"5161-Pre
  Printed  8/23/2021Prepared by Altus Engineering, Inc.

Page 27HydroCAD® 10.00-25  s/n 01222  © 2019 HydroCAD Software Solutions LLC

Summary for Pond 6P: CB #7813

Inflow Area = 0.069 ac, 59.56% Impervious,  Inflow Depth = 2.94"    for  10-yr event
Inflow = 0.23 cfs @ 12.09 hrs,  Volume= 0.017 af
Outflow = 0.23 cfs @ 12.09 hrs,  Volume= 0.017 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.23 cfs @ 12.09 hrs,  Volume= 0.017 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Peak Elev= 52.62' @ 12.10 hrs

Device Routing     Invert Outlet Devices
#1 Primary 51.14' 4.0"  Round Culvert   

L= 25.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 51.14' / 50.89'   S= 0.0100 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.09 sf   

#2 Primary 52.60' 10.0' long  x 20.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63   

Primary OutFlow  Max=0.22 cfs @ 12.09 hrs  HW=52.62'  TW=52.43'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 0.15 cfs @ 1.67 fps)
2=Broad-Crested Rectangular Weir  (Weir Controls 0.07 cfs @ 0.38 fps)

Pond 6P: CB #7813
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Summary for Pond 7P: DW #5150

Inflow Area = 0.135 ac, 49.24% Impervious,  Inflow Depth = 2.47"    for  10-yr event
Inflow = 0.38 cfs @ 12.10 hrs,  Volume= 0.028 af
Outflow = 0.38 cfs @ 12.10 hrs,  Volume= 0.028 af,  Atten= 1%,  Lag= 0.0 min
Discarded = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Secondary = 0.38 cfs @ 12.10 hrs,  Volume= 0.028 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Peak Elev= 52.44' @ 12.15 hrs   Surf.Area= 6 sf   Storage= 11 cf

Plug-Flow detention time= 7.5 min calculated for 0.028 af (99% of inflow)
Center-of-Mass det. time= 2.4 min ( 842.6 - 840.2 )

Volume Invert Avail.Storage Storage Description
#1 49.67' 17 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
49.67 4 0 0
52.32 4 11 11
53.00 16 7 17

Device Routing     Invert Outlet Devices
#1 Discarded 49.67' 30.000 in/hr Exfiltration over Surface area from 49.67' - 52.32'   

Excluded Surface area = 4 sf  Phase-In= 0.01'   
#2 Secondary 52.32' 10.0' long  x 20.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63   

Discarded OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=49.67'   (Free Discharge)
1=Exfiltration  ( Controls 0.00 cfs)

Secondary OutFlow  Max=0.00 cfs @ 12.10 hrs  HW=52.43'  TW=52.43'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)



Type III 24-hr  10-yr Rainfall=5.60"5161-Pre
  Printed  8/23/2021Prepared by Altus Engineering, Inc.

Page 29HydroCAD® 10.00-25  s/n 01222  © 2019 HydroCAD Software Solutions LLC

Pond 7P: DW #5150
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Summary for Pond 8P: DW #7807

Inflow Area = 0.311 ac, 26.09% Impervious,  Inflow Depth = 1.44"    for  10-yr event
Inflow = 0.46 cfs @ 12.10 hrs,  Volume= 0.037 af
Outflow = 0.41 cfs @ 12.15 hrs,  Volume= 0.037 af,  Atten= 12%,  Lag= 3.0 min
Discarded = 0.41 cfs @ 12.15 hrs,  Volume= 0.037 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Peak Elev= 52.34' @ 12.15 hrs   Surf.Area= 584 sf   Storage= 54 cf

Plug-Flow detention time= 4.2 min calculated for 0.037 af (100% of inflow)
Center-of-Mass det. time= 4.3 min ( 880.5 - 876.2 )

Volume Invert Avail.Storage Storage Description
#1 49.68' 4,239 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
49.68 3 0 0
52.18 3 8 8
53.00 3,000 1,231 1,239
54.00 3,000 3,000 4,239

Device Routing     Invert Outlet Devices
#1 Discarded 49.68' 30.000 in/hr Exfiltration over Surface area from 49.67' - 52.47'   

Excluded Surface area = 0 sf  Phase-In= 0.01'   
#2 Secondary 53.18' 20.0' long  x 20.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63   

Discarded OutFlow  Max=0.40 cfs @ 12.15 hrs  HW=52.34'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.40 cfs)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=49.68'  TW=49.15'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 8P: DW #7807
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Summary for Pond 9P: CB #5146

Inflow Area = 0.090 ac, 48.26% Impervious,  Inflow Depth = 6.99"    for  10-yr event
Inflow = 0.72 cfs @ 12.09 hrs,  Volume= 0.053 af
Outflow = 0.72 cfs @ 12.09 hrs,  Volume= 0.053 af,  Atten= 0%,  Lag= 0.0 min
Secondary = 0.72 cfs @ 12.09 hrs,  Volume= 0.053 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Peak Elev= 52.44' @ 12.10 hrs

Device Routing     Invert Outlet Devices
#1 Secondary 52.32' 24.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   

Secondary OutFlow  Max=0.68 cfs @ 12.09 hrs  HW=52.43'  TW=52.38'   (Dynamic Tailwater)
1=Orifice/Grate  (Weir Controls 0.68 cfs @ 0.94 fps)

Pond 9P: CB #5146
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Summary for Pond 10P: DW #5140

Inflow Area = 0.076 ac, 82.92% Impervious,  Inflow Depth = 4.68"    for  10-yr event
Inflow = 0.39 cfs @ 12.09 hrs,  Volume= 0.030 af
Outflow = 2.19 cfs @ 12.25 hrs,  Volume= 0.027 af,  Atten= 0%,  Lag= 9.7 min
Discarded = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Secondary = 2.19 cfs @ 12.25 hrs,  Volume= 0.027 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Peak Elev= 53.79' @ 12.19 hrs   Surf.Area= 525 sf   Storage= 371 cf

Plug-Flow detention time= 86.4 min calculated for 0.027 af (89% of inflow)
Center-of-Mass det. time= 34.9 min ( 814.1 - 779.2 )

Volume Invert Avail.Storage Storage Description
#1 49.15' 1,007 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
49.15 3 0 0
52.70 3 11 11
53.00 116 18 28
53.35 525 112 141
55.00 525 866 1,007

Device Routing     Invert Outlet Devices
#1 Discarded 49.15' 30.000 in/hr Exfiltration over Surface area from 49.15' - 52.70'   

Excluded Surface area = 3 sf  Phase-In= 0.01'   
#2 Secondary 53.35' 20.0' long  x 20.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63   

Discarded OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=49.15'   (Free Discharge)
1=Exfiltration  ( Controls 0.00 cfs)

Secondary OutFlow  Max=0.00 cfs @ 12.25 hrs  HW=53.47'  TW=66.91'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 10P: DW #5140
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Summary for Pond 11P: CB #6618

Inflow Area = 0.083 ac, 85.52% Impervious,  Inflow Depth = 4.68"    for  10-yr event
Inflow = 0.42 cfs @ 12.09 hrs,  Volume= 0.032 af
Outflow = 0.42 cfs @ 12.09 hrs,  Volume= 0.032 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.42 cfs @ 12.09 hrs,  Volume= 0.032 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Peak Elev= 67.70' @ 12.31 hrs

Device Routing     Invert Outlet Devices
#1 Primary 52.05' 4.0"  Round Culvert   

L= 23.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 52.05' / 51.07'   S= 0.0426 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.09 sf   

Primary OutFlow  Max=0.46 cfs @ 12.09 hrs  HW=59.76'  TW=57.99'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 0.46 cfs @ 5.23 fps)

Pond 11P: CB #6618
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Summary for Pond 12P: CB #6616

Inflow Area = 0.174 ac, 67.75% Impervious,  Inflow Depth = 5.86"    for  10-yr event
Inflow = 2.57 cfs @ 12.25 hrs,  Volume= 0.085 af
Outflow = 2.57 cfs @ 12.25 hrs,  Volume= 0.085 af,  Atten= 0%,  Lag= 0.0 min
Primary = 2.57 cfs @ 12.25 hrs,  Volume= 0.085 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Peak Elev= 67.47' @ 12.26 hrs

Device Routing     Invert Outlet Devices
#1 Primary 50.92' 6.0"  Round Culvert   

L= 66.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 50.92' / 48.86'   S= 0.0312 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.20 sf   

Primary OutFlow  Max=1.49 cfs @ 12.25 hrs  HW=66.70'  TW=61.38'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 1.49 cfs @ 7.59 fps)

Pond 12P: CB #6616
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Summary for Pond 13P: CB #6637

Inflow Area = 0.534 ac, 52.04% Impervious,  Inflow Depth = 2.94"    for  10-yr event
Inflow = 2.12 cfs @ 12.00 hrs,  Volume= 0.131 af
Outflow = 2.12 cfs @ 12.00 hrs,  Volume= 0.131 af,  Atten= 0%,  Lag= 0.0 min
Primary = 2.12 cfs @ 12.00 hrs,  Volume= 0.131 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Peak Elev= 70.28' @ 12.02 hrs

Device Routing     Invert Outlet Devices
#1 Primary 50.46' 6.0"  Round Culvert   

L= 107.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 50.46' / 48.81'   S= 0.0154 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.20 sf   

Primary OutFlow  Max=1.78 cfs @ 12.00 hrs  HW=69.22'  TW=58.12'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 1.78 cfs @ 9.06 fps)

Pond 13P: CB #6637
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Summary for Pond 14P: DMH #6628

Inflow Area = 0.708 ac, 55.90% Impervious,  Inflow Depth = 3.66"    for  10-yr event
Inflow = 3.31 cfs @ 12.25 hrs,  Volume= 0.216 af
Outflow = 3.31 cfs @ 12.25 hrs,  Volume= 0.216 af,  Atten= 0%,  Lag= 0.0 min
Primary = 3.31 cfs @ 12.25 hrs,  Volume= 0.216 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Peak Elev= 61.54' @ 12.25 hrs

Device Routing     Invert Outlet Devices
#1 Primary 49.40' 8.0"  Round Culvert   

L= 161.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 49.40' / 47.79'   S= 0.0100 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.35 sf   

Primary OutFlow  Max=3.18 cfs @ 12.25 hrs  HW=61.17'  TW=49.71'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 3.18 cfs @ 9.11 fps)

Pond 14P: DMH #6628
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Summary for Pond 15P: Leach Pit

Inflow Area = 0.708 ac, 55.90% Impervious,  Inflow Depth = 3.66"    for  10-yr event
Inflow = 3.31 cfs @ 12.25 hrs,  Volume= 0.216 af
Outflow = 3.20 cfs @ 12.25 hrs,  Volume= 0.216 af,  Atten= 3%,  Lag= 0.1 min
Discarded = 0.01 cfs @ 8.65 hrs,  Volume= 0.021 af
Primary = 3.18 cfs @ 12.25 hrs,  Volume= 0.195 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Peak Elev= 49.73' @ 12.25 hrs   Surf.Area= 19 sf   Storage= 104 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 8.4 min ( 823.7 - 815.2 )

Volume Invert Avail.Storage Storage Description
#1 44.24' 114 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
44.24 19 0 0
50.24 19 114 114

Device Routing     Invert Outlet Devices
#1 Primary 47.24' 12.0"  Round Culvert   

L= 30.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 47.24' / 46.94'   S= 0.0100 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

#2 Discarded 44.24' 30.000 in/hr Exfiltration over Surface area   

Discarded OutFlow  Max=0.01 cfs @ 8.65 hrs  HW=44.31'   (Free Discharge)
2=Exfiltration  (Exfiltration Controls 0.01 cfs)

Primary OutFlow  Max=2.72 cfs @ 12.25 hrs  HW=49.72'  TW=49.20'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 2.72 cfs @ 3.46 fps)
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Pond 15P: Leach Pit
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Summary for Pond 16P: Leach Pit

Inflow Area = 0.708 ac, 55.90% Impervious,  Inflow Depth = 3.31"    for  10-yr event
Inflow = 3.18 cfs @ 12.25 hrs,  Volume= 0.195 af
Outflow = 3.15 cfs @ 12.25 hrs,  Volume= 0.193 af,  Atten= 1%,  Lag= 0.0 min
Discarded = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Secondary = 3.15 cfs @ 12.25 hrs,  Volume= 0.193 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Peak Elev= 49.21' @ 12.25 hrs   Surf.Area= 19 sf   Storage= 123 cf

Plug-Flow detention time= 10.9 min calculated for 0.193 af (99% of inflow)
Center-of-Mass det. time= 2.8 min ( 809.3 - 806.4 )

Volume Invert Avail.Storage Storage Description
#1 42.75' 138 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
42.75 19 0 0
48.75 19 114 114
50.00 19 24 138

Device Routing     Invert Outlet Devices
#1 Discarded 42.75' 30.000 in/hr Exfiltration over Surface area from 42.75' - 48.75'   

Excluded Surface area = 19 sf  Phase-In= 0.01'   
#2 Secondary 48.75' 4.0' long  x 1.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00   
Coef. (English)  2.69  2.72  2.75  2.85  2.98  3.08  3.20  3.28  3.31  
3.30  3.31  3.32   

Discarded OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=42.75'   (Free Discharge)
1=Exfiltration  ( Controls 0.00 cfs)

Secondary OutFlow  Max=3.04 cfs @ 12.25 hrs  HW=49.21'  TW=48.92'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir  (Weir Controls 3.04 cfs @ 1.67 fps)
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Pond 16P: Leach Pit

Inflow
Outflow
Discarded
Secondary

Hydrograph

Time  (hours)
3635343332313029282726252423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

3

2

1

0

Inflow Area=0.708 ac
Peak Elev=49.21'

Storage=123 cf

3.18 cfs
3.15 cfs

0.00 cfs

3.15 cfs



Type III 24-hr  10-yr Rainfall=5.60"5161-Pre
  Printed  8/23/2021Prepared by Altus Engineering, Inc.

Page 43HydroCAD® 10.00-25  s/n 01222  © 2019 HydroCAD Software Solutions LLC

Summary for Link 100: POA #1

Inflow Area = 1.331 ac, 51.16% Impervious,  Inflow Depth = 3.88"    for  10-yr event
Inflow = 5.79 cfs @ 12.09 hrs,  Volume= 0.430 af
Primary = 5.79 cfs @ 12.09 hrs,  Volume= 0.430 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs

Link 100: POA #1
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Summary for Link 200: POA #2

Inflow Area = 1.418 ac, 21.51% Impervious,  Inflow Depth = 2.39"    for  10-yr event
Inflow = 2.96 cfs @ 12.27 hrs,  Volume= 0.283 af
Primary = 2.96 cfs @ 12.27 hrs,  Volume= 0.283 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs

Link 200: POA #2
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Time span=0.00-36.00 hrs, dt=0.05 hrs, 721 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=12,217 sf   28.05% Impervious   Runoff Depth=3.70"Subcatchment 1S: Northeast Corner to 8" 
   Flow Length=199'   Tc=6.0 min   CN=70   Runoff=1.19 cfs  0.087 af

Runoff Area=8,717 sf   62.34% Impervious   Runoff Depth=5.23"Subcatchment 2S: Front Yard to CB#5128
   Flow Length=152'   Tc=6.0 min   CN=84   Runoff=1.17 cfs  0.087 af

Runoff Area=4,667 sf   88.88% Impervious   Runoff Depth=6.39"Subcatchment 3S: Parking to CB #5156
   Flow Length=71'   Slope=0.0183 '/'   Tc=6.0 min   CN=94   Runoff=0.71 cfs  0.057 af

Runoff Area=28,462 sf   48.73% Impervious   Runoff Depth=4.68"Subcatchment 4S: Parking and Yard to 
   Flow Length=199'   Tc=6.0 min   CN=79   Runoff=3.48 cfs  0.255 af

Runoff Area=3,901 sf   71.11% Impervious   Runoff Depth=5.58"Subcatchment 5S: Back Yard to POA #1
   Flow Length=80'   Tc=6.0 min   CN=87   Runoff=0.55 cfs  0.042 af

Runoff Area=3,002 sf   59.56% Impervious   Runoff Depth=4.24"Subcatchment 6S: Building to CB #7813
   Flow Length=44'   Tc=6.0 min   CN=75   Runoff=0.34 cfs  0.024 af

Runoff Area=2,885 sf   38.51% Impervious   Runoff Depth=3.08"Subcatchment 7S: Yard to DW#5150
   Flow Length=58'   Tc=6.0 min   CN=64   Runoff=0.23 cfs  0.017 af

Runoff Area=13,543 sf   26.09% Impervious   Runoff Depth=2.38"Subcatchment 8S: Back Yard to DW#7807
   Flow Length=71'   Tc=6.0 min   CN=57   Runoff=0.81 cfs  0.062 af

Runoff Area=3,939 sf   48.26% Impervious   Runoff Depth=4.68"Subcatchment 9S: Patio to CB#5146
   Flow Length=73'   Slope=0.0150 '/'   Tc=6.0 min   CN=79   Runoff=0.48 cfs  0.035 af

Runoff Area=3,331 sf   82.92% Impervious   Runoff Depth=6.15"Subcatchment 10S: Roof and Driveway to 
   Flow Length=48'   Tc=6.0 min   CN=92   Runoff=0.50 cfs  0.039 af

Runoff Area=3,598 sf   85.52% Impervious   Runoff Depth=6.15"Subcatchment 11S: Roof and Drvieway to 
   Flow Length=68'   Slope=0.0100 '/'   Tc=6.0 min   CN=92   Runoff=0.54 cfs  0.042 af

Runoff Area=3,965 sf   51.63% Impervious   Runoff Depth=4.79"Subcatchment 12S: Driveway to CB#6616
   Flow Length=90'   Tc=6.0 min   CN=80   Runoff=0.49 cfs  0.036 af

Runoff Area=23,260 sf   52.04% Impervious   Runoff Depth=4.24"Subcatchment 13S: Parking Lot to 
   Tc=0.0 min   CN=75   Runoff=3.04 cfs  0.189 af

Runoff Area=61,787 sf   21.51% Impervious   Runoff Depth=1.46"Subcatchment 17S: West Side to POA #2
   Flow Length=383'   Tc=10.3 min   CN=47   Runoff=1.68 cfs  0.172 af

Avg. Flow Depth=0.50'   Max Vel=4.25 fps   Inflow=1.19 cfs  0.087 afReach 1R: 8" AC
8.0"  Round Pipe   n=0.012   L=45.0'   S=0.0100 '/'   Capacity=1.31 cfs   Outflow=1.19 cfs  0.087 af

Avg. Flow Depth=0.08'   Max Vel=1.69 fps   Inflow=1.04 cfs  0.076 afReach 6R: CB #5146 Overflow
n=0.013   L=198.0'   S=0.0102 '/'   Capacity=58.25 cfs   Outflow=1.01 cfs  0.076 af
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Avg. Flow Depth=0.22'   Max Vel=1.14 fps   Inflow=4.43 cfs  0.279 afReach 7R: Overland Flow Path
n=0.035   L=107.0'   S=0.0091 '/'   Capacity=104.18 cfs   Outflow=3.56 cfs  0.279 af

Peak Elev=51.51'   Inflow=1.17 cfs  0.087 afPond 2P: CB #5128
   Outflow=1.17 cfs  0.087 af

Peak Elev=51.50'   Inflow=3.08 cfs  0.231 afPond 3P: CB #5156
   Outflow=3.08 cfs  0.231 af

Peak Elev=50.60'   Inflow=7.54 cfs  0.562 afPond 4P: CB #5132
   Outflow=7.54 cfs  0.562 af

Peak Elev=50.28'   Inflow=7.54 cfs  0.562 afPond 5P: DMH #6179
   Outflow=7.54 cfs  0.562 af

Peak Elev=52.64'   Inflow=0.34 cfs  0.024 afPond 6P: CB #7813
   Outflow=0.34 cfs  0.024 af

Peak Elev=52.47'  Storage=11 cf   Inflow=0.57 cfs  0.041 afPond 7P: DW #5150
   Discarded=0.00 cfs  0.000 af   Secondary=0.56 cfs  0.041 af   Outflow=0.56 cfs  0.041 af

Peak Elev=52.44'  Storage=132 cf   Inflow=0.81 cfs  0.062 afPond 8P: DW #7807
   Discarded=0.66 cfs  0.062 af   Secondary=0.00 cfs  0.000 af   Outflow=0.66 cfs  0.062 af

Peak Elev=52.47'   Inflow=1.04 cfs  0.076 afPond 9P: CB #5146
   Outflow=1.04 cfs  0.076 af

Peak Elev=54.09'  Storage=529 cf   Inflow=0.50 cfs  0.039 afPond 10P: DW #5140
   Discarded=0.00 cfs  0.000 af   Secondary=3.46 cfs  0.036 af   Outflow=3.46 cfs  0.036 af

Peak Elev=89.78'   Inflow=0.54 cfs  0.042 afPond 11P: CB #6618
4.0"  Round Culvert  n=0.012  L=23.0'  S=0.0426 '/'   Outflow=0.54 cfs  0.042 af

Peak Elev=89.49'   Inflow=3.89 cfs  0.115 afPond 12P: CB #6616
6.0"  Round Culvert  n=0.012  L=66.0'  S=0.0312 '/'   Outflow=3.89 cfs  0.115 af

Peak Elev=92.09'   Inflow=3.04 cfs  0.189 afPond 13P: CB #6637
6.0"  Round Culvert  n=0.012  L=107.0'  S=0.0154 '/'   Outflow=3.04 cfs  0.189 af

Peak Elev=75.19'   Inflow=4.79 cfs  0.304 afPond 14P: DMH #6628
8.0"  Round Culvert  n=0.012  L=161.0'  S=0.0100 '/'   Outflow=4.79 cfs  0.304 af

Peak Elev=50.52'  Storage=114 cf   Inflow=4.79 cfs  0.304 afPond 15P: Leach Pit
   Discarded=0.01 cfs  0.022 af   Primary=4.57 cfs  0.282 af   Outflow=4.58 cfs  0.304 af

Peak Elev=49.32'  Storage=125 cf   Inflow=4.57 cfs  0.282 afPond 16P: Leach Pit
   Discarded=0.00 cfs  0.000 af   Secondary=4.43 cfs  0.279 af   Outflow=4.43 cfs  0.279 af

   Inflow=8.08 cfs  0.603 afLink 100: POA #1
   Primary=8.08 cfs  0.603 af

   Inflow=4.55 cfs  0.451 afLink 200: POA #2
   Primary=4.55 cfs  0.451 af
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Total Runoff Area = 4.070 ac   Runoff Volume = 1.144 af   Average Runoff Depth = 3.37"
59.80% Pervious = 2.434 ac     40.20% Impervious = 1.636 ac
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Time span=0.00-36.00 hrs, dt=0.05 hrs, 721 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=12,217 sf   28.05% Impervious   Runoff Depth=4.90"Subcatchment 1S: Northeast Corner to 8" 
   Flow Length=199'   Tc=6.0 min   CN=70   Runoff=1.58 cfs  0.114 af

Runoff Area=8,717 sf   62.34% Impervious   Runoff Depth=6.58"Subcatchment 2S: Front Yard to CB#5128
   Flow Length=152'   Tc=6.0 min   CN=84   Runoff=1.46 cfs  0.110 af

Runoff Area=4,667 sf   88.88% Impervious   Runoff Depth=7.78"Subcatchment 3S: Parking to CB #5156
   Flow Length=71'   Slope=0.0183 '/'   Tc=6.0 min   CN=94   Runoff=0.86 cfs  0.069 af

Runoff Area=28,462 sf   48.73% Impervious   Runoff Depth=5.98"Subcatchment 4S: Parking and Yard to 
   Flow Length=199'   Tc=6.0 min   CN=79   Runoff=4.41 cfs  0.325 af

Runoff Area=3,901 sf   71.11% Impervious   Runoff Depth=6.94"Subcatchment 5S: Back Yard to POA #1
   Flow Length=80'   Tc=6.0 min   CN=87   Runoff=0.68 cfs  0.052 af

Runoff Area=3,002 sf   59.56% Impervious   Runoff Depth=5.50"Subcatchment 6S: Building to CB #7813
   Flow Length=44'   Tc=6.0 min   CN=75   Runoff=0.43 cfs  0.032 af

Runoff Area=2,885 sf   38.51% Impervious   Runoff Depth=4.18"Subcatchment 7S: Yard to DW#5150
   Flow Length=58'   Tc=6.0 min   CN=64   Runoff=0.32 cfs  0.023 af

Runoff Area=13,543 sf   26.09% Impervious   Runoff Depth=3.36"Subcatchment 8S: Back Yard to DW#7807
   Flow Length=71'   Tc=6.0 min   CN=57   Runoff=1.18 cfs  0.087 af

Runoff Area=3,939 sf   48.26% Impervious   Runoff Depth=5.98"Subcatchment 9S: Patio to CB#5146
   Flow Length=73'   Slope=0.0150 '/'   Tc=6.0 min   CN=79   Runoff=0.61 cfs  0.045 af

Runoff Area=3,331 sf   82.92% Impervious   Runoff Depth=7.54"Subcatchment 10S: Roof and Driveway to 
   Flow Length=48'   Tc=6.0 min   CN=92   Runoff=0.61 cfs  0.048 af

Runoff Area=3,598 sf   85.52% Impervious   Runoff Depth=7.54"Subcatchment 11S: Roof and Drvieway to 
   Flow Length=68'   Slope=0.0100 '/'   Tc=6.0 min   CN=92   Runoff=0.65 cfs  0.052 af

Runoff Area=3,965 sf   51.63% Impervious   Runoff Depth=6.10"Subcatchment 12S: Driveway to CB#6616
   Flow Length=90'   Tc=6.0 min   CN=80   Runoff=0.62 cfs  0.046 af

Runoff Area=23,260 sf   52.04% Impervious   Runoff Depth=5.50"Subcatchment 13S: Parking Lot to 
   Tc=0.0 min   CN=75   Runoff=3.93 cfs  0.245 af

Runoff Area=61,787 sf   21.51% Impervious   Runoff Depth=2.23"Subcatchment 17S: West Side to POA #2
   Flow Length=383'   Tc=10.3 min   CN=47   Runoff=2.84 cfs  0.263 af

Avg. Flow Depth=0.67'   Max Vel=4.27 fps   Inflow=1.58 cfs  0.114 afReach 1R: 8" AC
8.0"  Round Pipe   n=0.012   L=45.0'   S=0.0100 '/'   Capacity=1.31 cfs   Outflow=1.42 cfs  0.114 af

Avg. Flow Depth=0.09'   Max Vel=1.82 fps   Inflow=1.35 cfs  0.099 afReach 6R: CB #5146 Overflow
n=0.013   L=198.0'   S=0.0102 '/'   Capacity=58.25 cfs   Outflow=1.31 cfs  0.099 af
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Avg. Flow Depth=0.24'   Max Vel=1.21 fps   Inflow=4.75 cfs  0.365 afReach 7R: Overland Flow Path
n=0.035   L=107.0'   S=0.0091 '/'   Capacity=104.18 cfs   Outflow=4.55 cfs  0.365 af

Peak Elev=51.53'   Inflow=1.46 cfs  0.110 afPond 2P: CB #5128
   Outflow=1.46 cfs  0.110 af

Peak Elev=51.52'   Inflow=3.64 cfs  0.294 afPond 3P: CB #5156
   Outflow=3.64 cfs  0.294 af

Peak Elev=50.67'   Inflow=9.32 cfs  0.718 afPond 4P: CB #5132
   Outflow=9.32 cfs  0.718 af

Peak Elev=50.32'   Inflow=9.32 cfs  0.718 afPond 5P: DMH #6179
   Outflow=9.32 cfs  0.718 af

Peak Elev=52.65'   Inflow=0.43 cfs  0.032 afPond 6P: CB #7813
   Outflow=0.43 cfs  0.032 af

Peak Elev=52.50'  Storage=12 cf   Inflow=0.75 cfs  0.055 afPond 7P: DW #5150
   Discarded=0.00 cfs  0.000 af   Secondary=0.74 cfs  0.054 af   Outflow=0.74 cfs  0.054 af

Peak Elev=52.57'  Storage=282 cf   Inflow=1.18 cfs  0.087 afPond 8P: DW #7807
   Discarded=0.74 cfs  0.087 af   Secondary=0.00 cfs  0.000 af   Outflow=0.74 cfs  0.087 af

Peak Elev=52.50'   Inflow=1.35 cfs  0.099 afPond 9P: CB #5146
   Outflow=1.35 cfs  0.099 af

Peak Elev=54.51'  Storage=751 cf   Inflow=0.61 cfs  0.048 afPond 10P: DW #5140
   Discarded=0.00 cfs  0.000 af   Secondary=3.96 cfs  0.047 af   Outflow=3.96 cfs  0.047 af

Peak Elev=94.61'   Inflow=0.65 cfs  0.052 afPond 11P: CB #6618
4.0"  Round Culvert  n=0.012  L=23.0'  S=0.0426 '/'   Outflow=0.65 cfs  0.052 af

Peak Elev=94.56'   Inflow=4.24 cfs  0.145 afPond 12P: CB #6616
6.0"  Round Culvert  n=0.012  L=66.0'  S=0.0312 '/'   Outflow=4.24 cfs  0.145 af

Peak Elev=118.47'   Inflow=3.93 cfs  0.245 afPond 13P: CB #6637
6.0"  Round Culvert  n=0.012  L=107.0'  S=0.0154 '/'   Outflow=3.93 cfs  0.245 af

Peak Elev=75.80'   Inflow=4.78 cfs  0.390 afPond 14P: DMH #6628
8.0"  Round Culvert  n=0.012  L=161.0'  S=0.0100 '/'   Outflow=4.78 cfs  0.390 af

Peak Elev=50.86'  Storage=114 cf   Inflow=4.78 cfs  0.390 afPond 15P: Leach Pit
   Discarded=0.01 cfs  0.022 af   Primary=4.81 cfs  0.367 af   Outflow=4.82 cfs  0.390 af

Peak Elev=49.35'  Storage=125 cf   Inflow=4.81 cfs  0.367 afPond 16P: Leach Pit
   Discarded=0.00 cfs  0.000 af   Secondary=4.75 cfs  0.365 af   Outflow=4.75 cfs  0.365 af

   Inflow=9.99 cfs  0.770 afLink 100: POA #1
   Primary=9.99 cfs  0.770 af

   Inflow=6.17 cfs  0.628 afLink 200: POA #2
   Primary=6.17 cfs  0.628 af
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Total Runoff Area = 4.070 ac   Runoff Volume = 1.511 af   Average Runoff Depth = 4.46"
59.80% Pervious = 2.434 ac     40.20% Impervious = 1.636 ac
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Time span=0.00-36.00 hrs, dt=0.05 hrs, 721 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=12,050 sf   26.86% Impervious   Runoff Depth=1.07"Subcatchment 1S: Northeast Corner to 8" 
   Flow Length=199'   Tc=6.0 min   CN=69   Runoff=0.32 cfs  0.025 af

Runoff Area=6,933 sf   69.51% Impervious   Runoff Depth=2.35"Subcatchment 2S: Front Yard to CB#10
   Flow Length=147'   Tc=6.0 min   CN=87   Runoff=0.43 cfs  0.031 af

Runoff Area=3,144 sf   76.02% Impervious   Runoff Depth=2.53"Subcatchment 3S: Parking to CB #9
   Flow Length=46'   Slope=0.0181 '/'   Tc=6.0 min   CN=89   Runoff=0.21 cfs  0.015 af

Runoff Area=10,578 sf   32.70% Impervious   Runoff Depth=1.31"Subcatchment 5S: Back Yard to POA #1
   Flow Length=198'   Tc=6.0 min   CN=73   Runoff=0.35 cfs  0.026 af

Runoff Area=25,283 sf   1.63% Impervious   Runoff Depth=0.00"Subcatchment 17S: West Side to POA #2
   Flow Length=357'   Tc=11.1 min   CN=33   Runoff=0.00 cfs  0.000 af

Runoff Area=4,708 sf   85.92% Impervious   Runoff Depth=2.92"Subcatchment 20S: Driveway to CB #8
   Flow Length=152'   Tc=6.0 min   CN=93   Runoff=0.35 cfs  0.026 af

Runoff Area=17,572 sf   63.56% Impervious   Runoff Depth=2.18"Subcatchment 21S: Parking Lot to CB #7-1
   Flow Length=262'   Tc=9.0 min   CN=85   Runoff=0.91 cfs  0.073 af

Runoff Area=4,788 sf   41.52% Impervious   Runoff Depth=0.75"Subcatchment 30S: Building to Drip Edge
   Tc=6.0 min   CN=63   Runoff=0.08 cfs  0.007 af

Runoff Area=2,900 sf   58.93% Impervious   Runoff Depth=1.44"Subcatchment 31S: Building and Yard to 
   Tc=6.0 min   CN=75   Runoff=0.11 cfs  0.008 af

Runoff Area=13,060 sf   68.77% Impervious   Runoff Depth=2.27"Subcatchment 32S: Parking and Patios to 
   Flow Length=130'   Tc=6.0 min   CN=86   Runoff=0.78 cfs  0.057 af

Runoff Area=2,689 sf   86.09% Impervious   Runoff Depth=2.82"Subcatchment 34S: Building to Drip Edge
   Tc=6.0 min   CN=92   Runoff=0.19 cfs  0.015 af

Runoff Area=6,139 sf   23.26% Impervious   Runoff Depth=0.45"Subcatchment 35S: Building and Yard to 
   Flow Length=134'   Tc=6.0 min   CN=56   Runoff=0.04 cfs  0.005 af

Runoff Area=21,070 sf   71.36% Impervious   Runoff Depth=2.35"Subcatchment 36S: Parking to CB #4-2
   Flow Length=108'   Tc=7.1 min   CN=87   Runoff=1.26 cfs  0.095 af

Runoff Area=4,418 sf   16.50% Impervious   Runoff Depth=0.22"Subcatchment 38S: Yard to LCB #3-1
   Flow Length=103'   Tc=6.0 min   CN=49   Runoff=0.01 cfs  0.002 af

Runoff Area=8,038 sf   83.53% Impervious   Runoff Depth=2.82"Subcatchment 39S: Parking to CB #3-2
   Flow Length=67'   Tc=6.0 min   CN=92   Runoff=0.58 cfs  0.043 af

Runoff Area=3,996 sf   93.09% Impervious   Runoff Depth=3.02"Subcatchment 41S: Building to Drip Edge
   Tc=6.0 min   CN=94   Runoff=0.30 cfs  0.023 af
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Runoff Area=5,707 sf   57.68% Impervious   Runoff Depth=1.19"Subcatchment 42S: Buidling to Drip Edge
   Tc=6.0 min   CN=71   Runoff=0.17 cfs  0.013 af

Runoff Area=21,178 sf   81.09% Impervious   Runoff Depth=2.35"Subcatchment 44S: Parking to Infiltration 
   Flow Length=110'   Tc=6.0 min   CN=87   Runoff=1.31 cfs  0.095 af

Runoff Area=3,058 sf   28.78% Impervious   Runoff Depth=0.45"Subcatchment 50S: Yard to LCB #6
   Flow Length=66'   Tc=6.0 min   CN=56   Runoff=0.02 cfs  0.003 af

Avg. Flow Depth=0.22'   Max Vel=3.09 fps   Inflow=0.32 cfs  0.025 afReach 1R: 8" AC
8.0"  Round Pipe   n=0.012   L=45.0'   S=0.0100 '/'   Capacity=1.31 cfs   Outflow=0.32 cfs  0.025 af

Avg. Flow Depth=0.00'   Max Vel=0.00 fps   Inflow=0.00 cfs  0.000 afReach 44R: Overland Flow Path
n=0.035   L=114.0'   S=0.0091 '/'   Capacity=104.51 cfs   Outflow=0.00 cfs  0.000 af

Peak Elev=51.40'   Inflow=0.43 cfs  0.031 afPond 2P: CB #10
   Outflow=0.43 cfs  0.031 af

Peak Elev=51.40'   Inflow=0.95 cfs  0.071 afPond 3P: CB #9
   Outflow=0.95 cfs  0.071 af

Peak Elev=51.39'   Inflow=2.18 cfs  0.171 afPond 4P: CB #7
8.0"  Round Culvert  n=0.012  L=48.0'  S=0.0096 '/'   Outflow=2.18 cfs  0.171 af

Peak Elev=49.54'   Inflow=2.18 cfs  0.171 afPond 5P: DMH #6179
   Outflow=2.18 cfs  0.171 af

Peak Elev=51.40'   Inflow=1.29 cfs  0.097 afPond 20P: CB #8
   Outflow=1.29 cfs  0.097 af

Peak Elev=51.40'   Inflow=0.91 cfs  0.073 afPond 21P: CB #7-1
   Outflow=0.91 cfs  0.073 af

Peak Elev=51.00'  Storage=0 cf   Inflow=0.08 cfs  0.007 afPond 30P: Drip Edge
   Discarded=0.08 cfs  0.007 af   Primary=0.00 cfs  0.000 af   Outflow=0.08 cfs  0.007 af

Peak Elev=46.20'  Storage=38 cf   Inflow=0.11 cfs  0.008 afPond 31P: LCB #5-1
   Discarded=0.06 cfs  0.008 af   Primary=0.00 cfs  0.000 af   Outflow=0.06 cfs  0.008 af

Peak Elev=48.89'  Storage=7 cf   Inflow=0.78 cfs  0.057 afPond 32P: CB #5-2
12.0"  Round Culvert  n=0.012  L=20.0'  S=0.0050 '/'   Outflow=0.78 cfs  0.057 af

Peak Elev=47.69'  Storage=253 cf   Inflow=0.78 cfs  0.057 afPond 33P: LDMH #5
   Discarded=0.46 cfs  0.057 af   Primary=0.00 cfs  0.000 af   Outflow=0.46 cfs  0.057 af

Peak Elev=51.01'  Storage=1 cf   Inflow=0.19 cfs  0.015 afPond 34P: Drip Edge
   Discarded=0.19 cfs  0.015 af   Primary=0.00 cfs  0.000 af   Outflow=0.19 cfs  0.015 af

Peak Elev=44.65'  Storage=5 cf   Inflow=0.04 cfs  0.005 afPond 35P: LCB #4-1
   Discarded=0.03 cfs  0.005 af   Primary=0.00 cfs  0.000 af   Outflow=0.03 cfs  0.005 af

Peak Elev=49.14'  Storage=9 cf   Inflow=1.26 cfs  0.095 afPond 36P: CB #4-2
12.0"  Round Culvert  n=0.012  L=13.0'  S=0.0046 '/'   Outflow=1.26 cfs  0.095 af
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Peak Elev=49.00'  Storage=423 cf   Inflow=1.26 cfs  0.095 afPond 37P: LDMH #4
   Discarded=0.38 cfs  0.082 af   Primary=0.93 cfs  0.013 af   Outflow=1.28 cfs  0.095 af

Peak Elev=44.75'  Storage=0 cf   Inflow=0.01 cfs  0.002 afPond 38P: LCB #3-1
   Discarded=0.01 cfs  0.002 af   Primary=0.00 cfs  0.000 af   Outflow=0.01 cfs  0.002 af

Peak Elev=49.00'  Storage=8 cf   Inflow=0.58 cfs  0.043 afPond 39P: CB #3-2
12.0"  Round Culvert  n=0.012  L=12.0'  S=0.0050 '/'   Outflow=0.58 cfs  0.043 af

Peak Elev=49.00'  Storage=498 cf   Inflow=1.44 cfs  0.057 afPond 40P: LDMH #3
   Discarded=0.47 cfs  0.057 af   Primary=0.00 cfs  0.000 af   Outflow=0.47 cfs  0.057 af

Peak Elev=52.34'  Storage=38 cf   Inflow=0.30 cfs  0.023 afPond 41P: Drip Edge
   Discarded=0.21 cfs  0.023 af   Primary=0.00 cfs  0.000 af   Outflow=0.21 cfs  0.023 af

Peak Elev=52.01'  Storage=1 cf   Inflow=0.17 cfs  0.013 afPond 42P: Drip Edge
   Discarded=0.17 cfs  0.013 af   Primary=0.00 cfs  0.000 af   Outflow=0.17 cfs  0.013 af

Peak Elev=43.50'  Storage=0 cf   Inflow=0.00 cfs  0.000 afPond 43P: LCB #2-2
   Discarded=0.00 cfs  0.000 af   Primary=0.00 cfs  0.000 af   Outflow=0.00 cfs  0.000 af

Peak Elev=51.05'  Storage=509 cf   Inflow=1.31 cfs  0.095 afPond 44P: Infiltration Pond / LCB #'s2 & 2-1 / 
   Discarded=1.14 cfs  0.095 af   Primary=0.00 cfs  0.000 af   Outflow=1.14 cfs  0.095 af

Peak Elev=46.01'  Storage=0 cf   Inflow=0.02 cfs  0.003 afPond 50P: LCB #4-1
   Outflow=0.02 cfs  0.003 af

   Inflow=2.53 cfs  0.197 afLink POA1: POA #1
   Primary=2.53 cfs  0.197 af

   Inflow=0.00 cfs  0.000 afLink POA2: POA #2
   Primary=0.00 cfs  0.000 af

Total Runoff Area = 4.070 ac   Runoff Volume = 0.563 af   Average Runoff Depth = 1.66"
47.27% Pervious = 1.924 ac     52.73% Impervious = 2.146 ac
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Time span=0.00-36.00 hrs, dt=0.05 hrs, 721 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=12,050 sf   26.86% Impervious   Runoff Depth=2.40"Subcatchment 1S: Northeast Corner to 8" 
   Flow Length=199'   Tc=6.0 min   CN=69   Runoff=0.76 cfs  0.055 af

Runoff Area=6,933 sf   69.51% Impervious   Runoff Depth=4.14"Subcatchment 2S: Front Yard to CB#10
   Flow Length=147'   Tc=6.0 min   CN=87   Runoff=0.74 cfs  0.055 af

Runoff Area=3,144 sf   76.02% Impervious   Runoff Depth=4.35"Subcatchment 3S: Parking to CB #9
   Flow Length=46'   Slope=0.0181 '/'   Tc=6.0 min   CN=89   Runoff=0.35 cfs  0.026 af

Runoff Area=10,578 sf   32.70% Impervious   Runoff Depth=2.76"Subcatchment 5S: Back Yard to POA #1
   Flow Length=198'   Tc=6.0 min   CN=73   Runoff=0.77 cfs  0.056 af

Runoff Area=25,283 sf   1.63% Impervious   Runoff Depth=0.11"Subcatchment 17S: West Side to POA #2
   Flow Length=357'   Tc=11.1 min   CN=33   Runoff=0.01 cfs  0.005 af

Runoff Area=4,708 sf   85.92% Impervious   Runoff Depth=4.79"Subcatchment 20S: Driveway to CB #8
   Flow Length=152'   Tc=6.0 min   CN=93   Runoff=0.55 cfs  0.043 af

Runoff Area=17,572 sf   63.56% Impervious   Runoff Depth=3.93"Subcatchment 21S: Parking Lot to CB #7-1
   Flow Length=262'   Tc=9.0 min   CN=85   Runoff=1.62 cfs  0.132 af

Runoff Area=4,788 sf   41.52% Impervious   Runoff Depth=1.90"Subcatchment 30S: Building to Drip Edge
   Tc=6.0 min   CN=63   Runoff=0.23 cfs  0.017 af

Runoff Area=2,900 sf   58.93% Impervious   Runoff Depth=2.94"Subcatchment 31S: Building and Yard to 
   Tc=6.0 min   CN=75   Runoff=0.23 cfs  0.016 af

Runoff Area=13,060 sf   68.77% Impervious   Runoff Depth=4.03"Subcatchment 32S: Parking and Patios to 
   Flow Length=130'   Tc=6.0 min   CN=86   Runoff=1.36 cfs  0.101 af

Runoff Area=2,689 sf   86.09% Impervious   Runoff Depth=4.68"Subcatchment 34S: Building to Drip Edge
   Tc=6.0 min   CN=92   Runoff=0.31 cfs  0.024 af

Runoff Area=6,139 sf   23.26% Impervious   Runoff Depth=1.37"Subcatchment 35S: Building and Yard to 
   Flow Length=134'   Tc=6.0 min   CN=56   Runoff=0.20 cfs  0.016 af

Runoff Area=21,070 sf   71.36% Impervious   Runoff Depth=4.14"Subcatchment 36S: Parking to CB #4-2
   Flow Length=108'   Tc=7.1 min   CN=87   Runoff=2.17 cfs  0.167 af

Runoff Area=4,418 sf   16.50% Impervious   Runoff Depth=0.89"Subcatchment 38S: Yard to LCB #3-1
   Flow Length=103'   Tc=6.0 min   CN=49   Runoff=0.07 cfs  0.008 af

Runoff Area=8,038 sf   83.53% Impervious   Runoff Depth=4.68"Subcatchment 39S: Parking to CB #3-2
   Flow Length=67'   Tc=6.0 min   CN=92   Runoff=0.93 cfs  0.072 af

Runoff Area=3,996 sf   93.09% Impervious   Runoff Depth=4.90"Subcatchment 41S: Building to Drip Edge
   Tc=6.0 min   CN=94   Runoff=0.48 cfs  0.037 af
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Runoff Area=5,707 sf   57.68% Impervious   Runoff Depth=2.58"Subcatchment 42S: Buidling to Drip Edge
   Tc=6.0 min   CN=71   Runoff=0.39 cfs  0.028 af

Runoff Area=21,178 sf   81.09% Impervious   Runoff Depth=4.14"Subcatchment 44S: Parking to Infiltration 
   Flow Length=110'   Tc=6.0 min   CN=87   Runoff=2.25 cfs  0.168 af

Runoff Area=3,058 sf   28.78% Impervious   Runoff Depth=1.37"Subcatchment 50S: Yard to LCB #6
   Flow Length=66'   Tc=6.0 min   CN=56   Runoff=0.10 cfs  0.008 af

Avg. Flow Depth=0.36'   Max Vel=3.89 fps   Inflow=0.76 cfs  0.055 afReach 1R: 8" AC
8.0"  Round Pipe   n=0.012   L=45.0'   S=0.0100 '/'   Capacity=1.31 cfs   Outflow=0.76 cfs  0.055 af

Avg. Flow Depth=0.00'   Max Vel=0.00 fps   Inflow=0.00 cfs  0.000 afReach 44R: Overland Flow Path
n=0.035   L=114.0'   S=0.0091 '/'   Capacity=104.51 cfs   Outflow=0.00 cfs  0.000 af

Peak Elev=57.53'   Inflow=0.74 cfs  0.055 afPond 2P: CB #10
   Outflow=0.74 cfs  0.055 af

Peak Elev=57.57'   Inflow=1.84 cfs  0.136 afPond 3P: CB #9
   Outflow=1.84 cfs  0.136 af

Peak Elev=57.57'   Inflow=3.97 cfs  0.312 afPond 4P: CB #7
8.0"  Round Culvert  n=0.012  L=48.0'  S=0.0096 '/'   Outflow=3.97 cfs  0.312 af

Peak Elev=50.16'   Inflow=3.97 cfs  0.312 afPond 5P: DMH #6179
   Outflow=3.97 cfs  0.312 af

Peak Elev=57.57'   Inflow=2.39 cfs  0.180 afPond 20P: CB #8
   Outflow=2.39 cfs  0.180 af

Peak Elev=57.57'   Inflow=1.62 cfs  0.132 afPond 21P: CB #7-1
   Outflow=1.62 cfs  0.132 af

Peak Elev=51.01'  Storage=1 cf   Inflow=0.23 cfs  0.017 afPond 30P: Drip Edge
   Discarded=0.23 cfs  0.017 af   Primary=0.00 cfs  0.000 af   Outflow=0.23 cfs  0.017 af

Peak Elev=47.30'  Storage=67 cf   Inflow=0.23 cfs  0.016 afPond 31P: LCB #5-1
   Discarded=0.22 cfs  0.016 af   Primary=0.00 cfs  0.000 af   Outflow=0.22 cfs  0.016 af

Peak Elev=49.21'  Storage=11 cf   Inflow=1.36 cfs  0.101 afPond 32P: CB #5-2
12.0"  Round Culvert  n=0.012  L=20.0'  S=0.0050 '/'   Outflow=1.36 cfs  0.101 af

Peak Elev=49.19'  Storage=665 cf   Inflow=1.36 cfs  0.101 afPond 33P: LDMH #5
   Discarded=0.57 cfs  0.101 af   Primary=0.00 cfs  0.000 af   Outflow=0.57 cfs  0.101 af

Peak Elev=51.08'  Storage=13 cf   Inflow=0.31 cfs  0.024 afPond 34P: Drip Edge
   Discarded=0.26 cfs  0.024 af   Primary=0.00 cfs  0.000 af   Outflow=0.26 cfs  0.024 af

Peak Elev=47.26'  Storage=60 cf   Inflow=0.20 cfs  0.016 afPond 35P: LCB #4-1
   Discarded=0.17 cfs  0.016 af   Primary=0.00 cfs  0.000 af   Outflow=0.17 cfs  0.016 af

Peak Elev=51.80'  Storage=42 cf   Inflow=2.17 cfs  0.167 afPond 36P: CB #4-2
12.0"  Round Culvert  n=0.012  L=13.0'  S=0.0046 '/'   Outflow=2.17 cfs  0.167 af
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Peak Elev=51.77'  Storage=668 cf   Inflow=2.17 cfs  0.167 afPond 37P: LDMH #4
   Discarded=0.50 cfs  0.131 af   Primary=1.70 cfs  0.035 af   Outflow=2.18 cfs  0.167 af

Peak Elev=46.00'  Storage=21 cf   Inflow=0.07 cfs  0.008 afPond 38P: LCB #3-1
   Discarded=0.05 cfs  0.008 af   Primary=0.00 cfs  0.000 af   Outflow=0.05 cfs  0.008 af

Peak Elev=51.91'  Storage=45 cf   Inflow=0.93 cfs  0.072 afPond 39P: CB #3-2
12.0"  Round Culvert  n=0.012  L=12.0'  S=0.0050 '/'   Outflow=0.92 cfs  0.072 af

Peak Elev=51.77'  Storage=804 cf   Inflow=2.45 cfs  0.107 afPond 40P: LDMH #3
   Discarded=0.58 cfs  0.094 af   Primary=1.14 cfs  0.014 af   Outflow=1.71 cfs  0.107 af

Peak Elev=52.76'  Storage=91 cf   Inflow=0.48 cfs  0.037 afPond 41P: Drip Edge
   Discarded=0.22 cfs  0.036 af   Primary=0.18 cfs  0.002 af   Outflow=0.41 cfs  0.038 af

Peak Elev=52.42'  Storage=57 cf   Inflow=0.39 cfs  0.028 afPond 42P: Drip Edge
   Discarded=0.25 cfs  0.028 af   Primary=0.00 cfs  0.000 af   Outflow=0.25 cfs  0.028 af

Peak Elev=45.83'  Storage=46 cf   Inflow=0.18 cfs  0.002 afPond 43P: LCB #2-2
   Discarded=0.06 cfs  0.002 af   Primary=0.00 cfs  0.000 af   Outflow=0.06 cfs  0.002 af

Peak Elev=51.77'  Storage=1,345 cf   Inflow=2.87 cfs  0.181 afPond 44P: Infiltration Pond / LCB #'s2 & 2-1 / 
   Discarded=1.40 cfs  0.181 af   Primary=0.00 cfs  0.000 af   Outflow=1.40 cfs  0.181 af

Peak Elev=47.75'  Storage=32 cf   Inflow=0.10 cfs  0.008 afPond 50P: LCB #4-1
   Outflow=0.05 cfs  0.008 af

   Inflow=4.73 cfs  0.367 afLink POA1: POA #1
   Primary=4.73 cfs  0.367 af

   Inflow=0.01 cfs  0.005 afLink POA2: POA #2
   Primary=0.01 cfs  0.005 af

Total Runoff Area = 4.070 ac   Runoff Volume = 1.034 af   Average Runoff Depth = 3.05"
47.27% Pervious = 1.924 ac     52.73% Impervious = 2.146 ac
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Summary for Subcatchment 1S: Northeast Corner to 8" AC

Runoff = 0.76 cfs @ 12.10 hrs,  Volume= 0.055 af,  Depth= 2.40"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-yr Rainfall=5.60"

Area (sf) CN Description
* 2,260 98 Roof
* 977 98 Impervious

5,265 61 >75% Grass cover, Good, HSG B
3,548 55 Woods, Good, HSG B

12,050 69 Weighted Average
8,813 73.14% Pervious Area
3,237 26.86% Impervious Area

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

0.4 28 0.0200 1.15 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.69"

4.3 171 0.0175 0.66 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

4.7 199 Total,  Increased to minimum Tc = 6.0 min

Subcatchment 1S: Northeast Corner to 8" AC

Runoff
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Runoff Area=12,050 sf
Runoff Volume=0.055 af
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0.76 cfs



Type III 24-hr  10-yr Rainfall=5.60"5161-Post
  Printed  8/23/2021Prepared by Altus Engineering, Inc.

HydroCAD® 10.00-25  s/n 01222  © 2019 HydroCAD Software Solutions LLC

Summary for Subcatchment 2S: Front Yard to CB#10

Runoff = 0.74 cfs @ 12.09 hrs,  Volume= 0.055 af,  Depth= 4.14"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-yr Rainfall=5.60"

Area (sf) CN Description
* 262 98 Roof
* 4,557 98 Impervious

2,114 61 >75% Grass cover, Good, HSG B
6,933 87 Weighted Average
2,114 30.49% Pervious Area
4,819 69.51% Impervious Area

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

0.4 31 0.0200 1.17 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.69"

0.5 41 0.0040 1.28 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.4 75 0.0232 3.09 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

1.3 147 Total,  Increased to minimum Tc = 6.0 min

Subcatchment 2S: Front Yard to CB#10

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10-yr Rainfall=5.60"

Runoff Area=6,933 sf
Runoff Volume=0.055 af

Runoff Depth=4.14"
Flow Length=147'

Tc=6.0 min
CN=87

0.74 cfs



Type III 24-hr  10-yr Rainfall=5.60"5161-Post
  Printed  8/23/2021Prepared by Altus Engineering, Inc.

HydroCAD® 10.00-25  s/n 01222  © 2019 HydroCAD Software Solutions LLC

Summary for Subcatchment 3S: Parking to CB #9

Runoff = 0.35 cfs @ 12.09 hrs,  Volume= 0.026 af,  Depth= 4.35"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-yr Rainfall=5.60"

Area (sf) CN Description
* 667 98 Roof
* 1,723 98 Impervious

754 61 >75% Grass cover, Good, HSG B
3,144 89 Weighted Average

754 23.98% Pervious Area
2,390 76.02% Impervious Area

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

0.6 46 0.0181 1.22 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.69"

0.6 46 Total,  Increased to minimum Tc = 6.0 min

Subcatchment 3S: Parking to CB #9

Runoff

Hydrograph

Time  (hours)
3635343332313029282726252423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

0.38

0.36

0.34

0.32

0.3

0.28

0.26

0.24

0.22

0.2

0.18

0.16

0.14

0.12

0.1

0.08

0.06

0.04

0.02

0

Type III 24-hr
10-yr Rainfall=5.60"

Runoff Area=3,144 sf
Runoff Volume=0.026 af

Runoff Depth=4.35"
Flow Length=46'
Slope=0.0181 '/'

Tc=6.0 min
CN=89

0.35 cfs



Type III 24-hr  10-yr Rainfall=5.60"5161-Post
  Printed  8/23/2021Prepared by Altus Engineering, Inc.

HydroCAD® 10.00-25  s/n 01222  © 2019 HydroCAD Software Solutions LLC

Summary for Subcatchment 5S: Back Yard to POA #1

Runoff = 0.77 cfs @ 12.09 hrs,  Volume= 0.056 af,  Depth= 2.76"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-yr Rainfall=5.60"

Area (sf) CN Description
* 925 98 Roof
* 2,534 98 Impervious

7,119 61 >75% Grass cover, Good, HSG B
10,578 73 Weighted Average

7,119 67.30% Pervious Area
3,459 32.70% Impervious Area

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

0.7 13 0.2000 0.31 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.69"

0.7 72 0.0588 1.70 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

2.0 113 0.0175 0.93 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

3.4 198 Total,  Increased to minimum Tc = 6.0 min

Subcatchment 5S: Back Yard to POA #1

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10-yr Rainfall=5.60"

Runoff Area=10,578 sf
Runoff Volume=0.056 af

Runoff Depth=2.76"
Flow Length=198'

Tc=6.0 min
CN=73

0.77 cfs



Type III 24-hr  10-yr Rainfall=5.60"5161-Post
  Printed  8/23/2021Prepared by Altus Engineering, Inc.

HydroCAD® 10.00-25  s/n 01222  © 2019 HydroCAD Software Solutions LLC

Summary for Subcatchment 17S: West Side to POA #2

Runoff = 0.01 cfs @ 15.06 hrs,  Volume= 0.005 af,  Depth= 0.11"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-yr Rainfall=5.60"

Area (sf) CN Description
* 413 98 Roof

4,555 39 >75% Grass cover, Good, HSG A
20,315 30 Woods, Good, HSG A
25,283 33 Weighted Average
24,870 98.37% Pervious Area

413 1.63% Impervious Area

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

3.3 44 0.0500 0.22 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.69"

4.4 216 0.0273 0.83 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

3.4 97 0.0091 0.48 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

11.1 357 Total

Subcatchment 17S: West Side to POA #2

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10-yr Rainfall=5.60"

Runoff Area=25,283 sf
Runoff Volume=0.005 af

Runoff Depth=0.11"
Flow Length=357'

Tc=11.1 min
CN=33

0.01 cfs



Type III 24-hr  10-yr Rainfall=5.60"5161-Post
  Printed  8/23/2021Prepared by Altus Engineering, Inc.

HydroCAD® 10.00-25  s/n 01222  © 2019 HydroCAD Software Solutions LLC

Summary for Subcatchment 20S: Driveway to CB #8

Runoff = 0.55 cfs @ 12.09 hrs,  Volume= 0.043 af,  Depth= 4.79"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-yr Rainfall=5.60"

Area (sf) CN Description
* 879 98 Roof
* 3,166 98 Impervious

663 61 >75% Grass cover, Good, HSG B
4,708 93 Weighted Average

663 14.08% Pervious Area
4,045 85.92% Impervious Area

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

0.5 39 0.0200 1.22 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.69"

0.7 113 0.0197 2.85 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

1.2 152 Total,  Increased to minimum Tc = 6.0 min

Subcatchment 20S: Driveway to CB #8

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10-yr Rainfall=5.60"

Runoff Area=4,708 sf
Runoff Volume=0.043 af

Runoff Depth=4.79"
Flow Length=152'

Tc=6.0 min
CN=93

0.55 cfs



Type III 24-hr  10-yr Rainfall=5.60"5161-Post
  Printed  8/23/2021Prepared by Altus Engineering, Inc.

HydroCAD® 10.00-25  s/n 01222  © 2019 HydroCAD Software Solutions LLC

Summary for Subcatchment 21S: Parking Lot to CB #7-1

Runoff = 1.62 cfs @ 12.13 hrs,  Volume= 0.132 af,  Depth= 3.93"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-yr Rainfall=5.60"

Area (sf) CN Description
* 2,881 98 Roof
* 8,288 98 Impervious

6,403 61 >75% Grass cover, Good, HSG B
17,572 85 Weighted Average

6,403 36.44% Pervious Area
11,169 63.56% Impervious Area

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

6.5 50 0.0118 0.13 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.69"

1.6 105 0.0238 1.08 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

0.9 107 0.0100 2.03 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

9.0 262 Total

Subcatchment 21S: Parking Lot to CB #7-1

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10-yr Rainfall=5.60"

Runoff Area=17,572 sf
Runoff Volume=0.132 af

Runoff Depth=3.93"
Flow Length=262'

Tc=9.0 min
CN=85

1.62 cfs



Type III 24-hr  10-yr Rainfall=5.60"5161-Post
  Printed  8/23/2021Prepared by Altus Engineering, Inc.

HydroCAD® 10.00-25  s/n 01222  © 2019 HydroCAD Software Solutions LLC

Summary for Subcatchment 30S: Building to Drip Edge

Runoff = 0.23 cfs @ 12.10 hrs,  Volume= 0.017 af,  Depth= 1.90"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-yr Rainfall=5.60"

Area (sf) CN Description
* 1,988 98 Roof

2,800 39 >75% Grass cover, Good, HSG A
4,788 63 Weighted Average
2,800 58.48% Pervious Area
1,988 41.52% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 30S: Building to Drip Edge

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10-yr Rainfall=5.60"

Runoff Area=4,788 sf
Runoff Volume=0.017 af

Runoff Depth=1.90"
Tc=6.0 min

CN=63

0.23 cfs



Type III 24-hr  10-yr Rainfall=5.60"5161-Post
  Printed  8/23/2021Prepared by Altus Engineering, Inc.

HydroCAD® 10.00-25  s/n 01222  © 2019 HydroCAD Software Solutions LLC

Summary for Subcatchment 31S: Building and Yard to LCB #5-1

Runoff = 0.23 cfs @ 12.09 hrs,  Volume= 0.016 af,  Depth= 2.94"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-yr Rainfall=5.60"

Area (sf) CN Description
* 1,709 98 Roof

161 61 >75% Grass cover, Good, HSG B
1,030 39 >75% Grass cover, Good, HSG A
2,900 75 Weighted Average
1,191 41.07% Pervious Area
1,709 58.93% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 31S: Building and Yard to LCB #5-1

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10-yr Rainfall=5.60"

Runoff Area=2,900 sf
Runoff Volume=0.016 af

Runoff Depth=2.94"
Tc=6.0 min

CN=75

0.23 cfs



Type III 24-hr  10-yr Rainfall=5.60"5161-Post
  Printed  8/23/2021Prepared by Altus Engineering, Inc.

HydroCAD® 10.00-25  s/n 01222  © 2019 HydroCAD Software Solutions LLC

Summary for Subcatchment 32S: Parking and Patios to CB #5-2

Runoff = 1.36 cfs @ 12.09 hrs,  Volume= 0.101 af,  Depth= 4.03"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-yr Rainfall=5.60"

Area (sf) CN Description
* 1,353 98 Roof
* 7,629 98 Impervious

3,555 61 >75% Grass cover, Good, HSG B
523 39 >75% Grass cover, Good, HSG A

13,060 86 Weighted Average
4,078 31.23% Pervious Area
8,982 68.77% Impervious Area

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

0.4 18 0.0100 0.79 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.69"

0.2 32 0.0150 2.49 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.6 80 0.0138 2.38 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

1.2 130 Total,  Increased to minimum Tc = 6.0 min

Subcatchment 32S: Parking and Patios to CB #5-2

Runoff

Hydrograph

Time  (hours)
3635343332313029282726252423222120191817161514131211109876543210

F
lo

w
  (

cf
s)

1

0

Type III 24-hr
10-yr Rainfall=5.60"

Runoff Area=13,060 sf
Runoff Volume=0.101 af

Runoff Depth=4.03"
Flow Length=130'

Tc=6.0 min
CN=86

1.36 cfs



Type III 24-hr  10-yr Rainfall=5.60"5161-Post
  Printed  8/23/2021Prepared by Altus Engineering, Inc.

HydroCAD® 10.00-25  s/n 01222  © 2019 HydroCAD Software Solutions LLC

Summary for Subcatchment 34S: Building to Drip Edge

Runoff = 0.31 cfs @ 12.09 hrs,  Volume= 0.024 af,  Depth= 4.68"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-yr Rainfall=5.60"

Area (sf) CN Description
* 2,315 98 Roof

226 61 >75% Grass cover, Good, HSG B
148 39 >75% Grass cover, Good, HSG A

2,689 92 Weighted Average
374 13.91% Pervious Area

2,315 86.09% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 34S: Building to Drip Edge

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10-yr Rainfall=5.60"

Runoff Area=2,689 sf
Runoff Volume=0.024 af

Runoff Depth=4.68"
Tc=6.0 min

CN=92

0.31 cfs



Type III 24-hr  10-yr Rainfall=5.60"5161-Post
  Printed  8/23/2021Prepared by Altus Engineering, Inc.

HydroCAD® 10.00-25  s/n 01222  © 2019 HydroCAD Software Solutions LLC

Summary for Subcatchment 35S: Building and Yard to LCB #4-1

Runoff = 0.20 cfs @ 12.11 hrs,  Volume= 0.016 af,  Depth= 1.37"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-yr Rainfall=5.60"

Area (sf) CN Description
* 1,275 98 Roof
* 53 98 Impervious
* 100 98 Ledge

1,005 61 >75% Grass cover, Good, HSG B
3,706 39 >75% Grass cover, Good, HSG A
6,139 56 Weighted Average
4,711 76.74% Pervious Area
1,428 23.26% Impervious Area

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

2.4 34 0.0645 0.24 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.69"

1.0 57 0.0175 0.93 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

1.4 43 0.0050 0.49 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

4.8 134 Total,  Increased to minimum Tc = 6.0 min

Subcatchment 35S: Building and Yard to LCB #4-1

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10-yr Rainfall=5.60"

Runoff Area=6,139 sf
Runoff Volume=0.016 af

Runoff Depth=1.37"
Flow Length=134'

Tc=6.0 min
CN=56

0.20 cfs



Type III 24-hr  10-yr Rainfall=5.60"5161-Post
  Printed  8/23/2021Prepared by Altus Engineering, Inc.

HydroCAD® 10.00-25  s/n 01222  © 2019 HydroCAD Software Solutions LLC

Summary for Subcatchment 36S: Parking to CB #4-2

Runoff = 2.17 cfs @ 12.10 hrs,  Volume= 0.167 af,  Depth= 4.14"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-yr Rainfall=5.60"

Area (sf) CN Description
* 2,496 98 Roof
* 12,539 98 Impervious

4,420 61 >75% Grass cover, Good, HSG B
1,165 55 Woods, Good, HSG B

450 39 >75% Grass cover, Good, HSG A
21,070 87 Weighted Average

6,035 28.64% Pervious Area
15,035 71.36% Impervious Area

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

6.0 34 0.0470 0.09 Sheet Flow, 
Woods: Light underbrush   n= 0.400   P2= 3.69"

0.7 29 0.0100 0.70 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

0.4 45 0.0100 2.03 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

7.1 108 Total

Subcatchment 36S: Parking to CB #4-2

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10-yr Rainfall=5.60"

Runoff Area=21,070 sf
Runoff Volume=0.167 af

Runoff Depth=4.14"
Flow Length=108'

Tc=7.1 min
CN=87

2.17 cfs



Type III 24-hr  10-yr Rainfall=5.60"5161-Post
  Printed  8/23/2021Prepared by Altus Engineering, Inc.

HydroCAD® 10.00-25  s/n 01222  © 2019 HydroCAD Software Solutions LLC

Summary for Subcatchment 38S: Yard to LCB #3-1

Runoff = 0.07 cfs @ 12.12 hrs,  Volume= 0.008 af,  Depth= 0.89"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-yr Rainfall=5.60"

Area (sf) CN Description
* 80 98 Roof
* 429 98 Impervious
* 220 98 Ledge

3,689 39 >75% Grass cover, Good, HSG A
4,418 49 Weighted Average
3,689 83.50% Pervious Area

729 16.50% Impervious Area

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

2.8 32 0.0378 0.19 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.69"

0.9 71 0.0351 1.31 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

3.7 103 Total,  Increased to minimum Tc = 6.0 min

Subcatchment 38S: Yard to LCB #3-1

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10-yr Rainfall=5.60"

Runoff Area=4,418 sf
Runoff Volume=0.008 af

Runoff Depth=0.89"
Flow Length=103'

Tc=6.0 min
CN=49

0.07 cfs



Type III 24-hr  10-yr Rainfall=5.60"5161-Post
  Printed  8/23/2021Prepared by Altus Engineering, Inc.

HydroCAD® 10.00-25  s/n 01222  © 2019 HydroCAD Software Solutions LLC

Summary for Subcatchment 39S: Parking to CB #3-2

Runoff = 0.93 cfs @ 12.09 hrs,  Volume= 0.072 af,  Depth= 4.68"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-yr Rainfall=5.60"

Area (sf) CN Description
* 429 98 Roof
* 6,285 98 Impervious

1,260 61 >75% Grass cover, Good, HSG B
64 39 >75% Grass cover, Good, HSG A

8,038 92 Weighted Average
1,324 16.47% Pervious Area
6,714 83.53% Impervious Area

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

0.4 25 0.0188 1.09 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.69"

0.2 42 0.0313 3.59 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.6 67 Total,  Increased to minimum Tc = 6.0 min

Subcatchment 39S: Parking to CB #3-2

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10-yr Rainfall=5.60"

Runoff Area=8,038 sf
Runoff Volume=0.072 af

Runoff Depth=4.68"
Flow Length=67'

Tc=6.0 min
CN=92

0.93 cfs
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Summary for Subcatchment 41S: Building to Drip Edge

Runoff = 0.48 cfs @ 12.09 hrs,  Volume= 0.037 af,  Depth= 4.90"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-yr Rainfall=5.60"

Area (sf) CN Description
* 3,720 98 Roof

23 61 >75% Grass cover, Good, HSG B
253 39 >75% Grass cover, Good, HSG A

3,996 94 Weighted Average
276 6.91% Pervious Area

3,720 93.09% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 41S: Building to Drip Edge

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10-yr Rainfall=5.60"

Runoff Area=3,996 sf
Runoff Volume=0.037 af

Runoff Depth=4.90"
Tc=6.0 min

CN=94

0.48 cfs



Type III 24-hr  10-yr Rainfall=5.60"5161-Post
  Printed  8/23/2021Prepared by Altus Engineering, Inc.

HydroCAD® 10.00-25  s/n 01222  © 2019 HydroCAD Software Solutions LLC

Summary for Subcatchment 42S: Buidling to Drip Edge

Runoff = 0.39 cfs @ 12.10 hrs,  Volume= 0.028 af,  Depth= 2.58"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-yr Rainfall=5.60"

Area (sf) CN Description
* 3,292 98 Roof

64 61 >75% Grass cover, Good, HSG B
147 55 Woods, Good, HSG B
646 39 >75% Grass cover, Good, HSG A

1,558 30 Woods, Good, HSG A
5,707 71 Weighted Average
2,415 42.32% Pervious Area
3,292 57.68% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 42S: Buidling to Drip Edge

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10-yr Rainfall=5.60"

Runoff Area=5,707 sf
Runoff Volume=0.028 af

Runoff Depth=2.58"
Tc=6.0 min

CN=71

0.39 cfs
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Summary for Subcatchment 44S: Parking to Infiltration Pond

Runoff = 2.25 cfs @ 12.09 hrs,  Volume= 0.168 af,  Depth= 4.14"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-yr Rainfall=5.60"

Area (sf) CN Description
* 538 98 Roof
* 16,635 98 Impervious

4,005 39 >75% Grass cover, Good, HSG A
21,178 87 Weighted Average

4,005 18.91% Pervious Area
17,173 81.09% Impervious Area

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

0.5 34 0.0168 1.11 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.69"

0.4 56 0.0168 2.63 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

0.1 20 0.3333 4.04 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

1.0 110 Total,  Increased to minimum Tc = 6.0 min

Subcatchment 44S: Parking to Infiltration Pond

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10-yr Rainfall=5.60"

Runoff Area=21,178 sf
Runoff Volume=0.168 af

Runoff Depth=4.14"
Flow Length=110'

Tc=6.0 min
CN=87

2.25 cfs
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Summary for Subcatchment 50S: Yard to LCB #6

Runoff = 0.10 cfs @ 12.11 hrs,  Volume= 0.008 af,  Depth= 1.37"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-yr Rainfall=5.60"

Area (sf) CN Description
* 872 98 Roof
* 8 98 Impervious

2,178 39 >75% Grass cover, Good, HSG A
3,058 56 Weighted Average
2,178 71.22% Pervious Area

880 28.78% Impervious Area

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

3.8 41 0.0294 0.18 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.69"

0.2 25 0.0800 1.98 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

4.0 66 Total,  Increased to minimum Tc = 6.0 min

Subcatchment 50S: Yard to LCB #6

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr
10-yr Rainfall=5.60"

Runoff Area=3,058 sf
Runoff Volume=0.008 af

Runoff Depth=1.37"
Flow Length=66'

Tc=6.0 min
CN=56

0.10 cfs
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Summary for Reach 1R: 8" AC

Inflow Area = 0.277 ac, 26.86% Impervious,  Inflow Depth = 2.40"    for  10-yr event
Inflow = 0.76 cfs @ 12.10 hrs,  Volume= 0.055 af
Outflow = 0.76 cfs @ 12.10 hrs,  Volume= 0.055 af,  Atten= 0%,  Lag= 0.2 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Max. Velocity= 3.89 fps,  Min. Travel Time= 0.2 min
Avg. Velocity = 1.49 fps,  Avg. Travel Time= 0.5 min

Peak Storage= 9 cf @ 12.10 hrs
Average Depth at Peak Storage= 0.36'
Bank-Full Depth= 0.67'  Flow Area= 0.3 sf,  Capacity= 1.31 cfs

8.0"  Round Pipe
n= 0.012
Length= 45.0'   Slope= 0.0100 '/'
Inlet Invert= 48.97',  Outlet Invert= 48.52'

Reach 1R: 8" AC

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=0.277 ac
Avg. Flow Depth=0.36'

Max Vel=3.89 fps
8.0"

Round Pipe
n=0.012
L=45.0'

S=0.0100 '/'
Capacity=1.31 cfs

0.76 cfs
0.76 cfs
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Summary for Reach 44R: Overland Flow Path

Inflow Area = 2.158 ac, 67.12% Impervious,  Inflow Depth = 0.00"    for  10-yr event
Inflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Outflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.00 fps,  Min. Travel Time= 0.0 min
Avg. Velocity = 0.00 fps,  Avg. Travel Time= 0.0 min

Peak Storage= 0 cf @ 0.00 hrs
Average Depth at Peak Storage= 0.00'
Bank-Full Depth= 1.00'  Flow Area= 38.0 sf,  Capacity= 104.51 cfs

8.00'  x  1.00'  deep channel,  n= 0.035  Earth, dense weeds
Side Slope Z-value= 30.0 '/'   Top Width= 68.00'
Length= 114.0'   Slope= 0.0091 '/'
Inlet Invert= 48.85',  Outlet Invert= 47.81'

‡

Reach 44R: Overland Flow Path

Inflow
Outflow

Hydrograph

Time  (hours)
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Inflow Area=2.158 ac
Avg. Flow Depth=0.00'

Max Vel=0.00 fps
n=0.035
L=114.0'

S=0.0091 '/'
Capacity=104.51 cfs

0.00 cfs
0.00 cfs
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Summary for Pond 2P: CB #10

Inflow Area = 0.159 ac, 69.51% Impervious,  Inflow Depth = 4.14"    for  10-yr event
Inflow = 0.74 cfs @ 12.09 hrs,  Volume= 0.055 af
Outflow = 0.74 cfs @ 12.09 hrs,  Volume= 0.055 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.74 cfs @ 12.09 hrs,  Volume= 0.055 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Peak Elev= 57.53' @ 12.25 hrs

Device Routing     Invert Outlet Devices
#1 Primary 47.99' 12.0"  Round Culvert   

L= 33.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 47.99' / 47.83'   S= 0.0048 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

#2 Primary 51.32' 20.0' long  x 30.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63   

Primary OutFlow  Max=0.00 cfs @ 12.09 hrs  HW=49.66'  TW=50.83'   (Dynamic Tailwater)
1=Culvert  ( Controls 0.00 cfs)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)

Pond 2P: CB #10

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=0.159 ac
Peak Elev=57.53'

0.74 cfs
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Summary for Pond 3P: CB #9

Inflow Area = 0.508 ac, 47.21% Impervious,  Inflow Depth = 3.22"    for  10-yr event
Inflow = 1.84 cfs @ 12.09 hrs,  Volume= 0.136 af
Outflow = 1.84 cfs @ 12.09 hrs,  Volume= 0.136 af,  Atten= 0%,  Lag= 0.0 min
Primary = 1.84 cfs @ 12.09 hrs,  Volume= 0.136 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Peak Elev= 57.57' @ 12.20 hrs

Device Routing     Invert Outlet Devices
#1 Primary 47.72' 12.0"  Round Culvert   

L= 32.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 47.72' / 47.56'   S= 0.0050 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

#2 Primary 50.29' 10.0' long  x 20.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63   

Primary OutFlow  Max=0.00 cfs @ 12.09 hrs  HW=50.93'  TW=54.69'   (Dynamic Tailwater)
1=Culvert  ( Controls 0.00 cfs)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)

Pond 3P: CB #9

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=0.508 ac
Peak Elev=57.57'
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Type III 24-hr  10-yr Rainfall=5.60"5161-Post
  Printed  8/23/2021Prepared by Altus Engineering, Inc.

HydroCAD® 10.00-25  s/n 01222  © 2019 HydroCAD Software Solutions LLC

Summary for Pond 4P: CB #7

Inflow Area = 1.019 ac, 57.78% Impervious,  Inflow Depth = 3.67"    for  10-yr event
Inflow = 3.97 cfs @ 12.10 hrs,  Volume= 0.312 af
Outflow = 3.97 cfs @ 12.10 hrs,  Volume= 0.312 af,  Atten= 0%,  Lag= 0.0 min
Primary = 3.97 cfs @ 12.10 hrs,  Volume= 0.312 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Peak Elev= 57.57' @ 12.10 hrs

Device Routing     Invert Outlet Devices
#1 Primary 47.24' 8.0"  Round Culvert   

L= 48.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 47.24' / 46.78'   S= 0.0096 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.35 sf   

Primary OutFlow  Max=3.93 cfs @ 12.10 hrs  HW=57.46'  TW=50.16'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 3.93 cfs @ 11.26 fps)

Pond 4P: CB #7

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=1.019 ac
Peak Elev=57.57'

8.0"
Round Culvert

n=0.012
L=48.0'

S=0.0096 '/'
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Summary for Pond 5P: DMH #6179

Inflow Area = 1.019 ac, 57.78% Impervious,  Inflow Depth = 3.67"    for  10-yr event
Inflow = 3.97 cfs @ 12.10 hrs,  Volume= 0.312 af
Outflow = 3.97 cfs @ 12.10 hrs,  Volume= 0.312 af,  Atten= 0%,  Lag= 0.0 min
Primary = 3.97 cfs @ 12.10 hrs,  Volume= 0.312 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Peak Elev= 50.16' @ 12.10 hrs

Device Routing     Invert Outlet Devices
#1 Primary 46.96' 8.0"  Round Culvert   

L= 60.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 46.96' / 46.29'   S= 0.0112 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.35 sf   

#2 Primary 50.07' 20.0' long  x 20.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63   

Primary OutFlow  Max=3.93 cfs @ 12.10 hrs  HW=50.16'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 2.43 cfs @ 6.96 fps)
2=Broad-Crested Rectangular Weir  (Weir Controls 1.50 cfs @ 0.81 fps)

Pond 5P: DMH #6179

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=1.019 ac
Peak Elev=50.16'
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Summary for Pond 20P: CB #8

Inflow Area = 0.616 ac, 54.00% Impervious,  Inflow Depth = 3.50"    for  10-yr event
Inflow = 2.39 cfs @ 12.09 hrs,  Volume= 0.180 af
Outflow = 2.39 cfs @ 12.09 hrs,  Volume= 0.180 af,  Atten= 0%,  Lag= 0.0 min
Primary = 2.39 cfs @ 12.09 hrs,  Volume= 0.180 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Peak Elev= 57.57' @ 12.15 hrs

Device Routing     Invert Outlet Devices
#1 Primary 47.46' 12.0"  Round Culvert   

L= 24.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 47.46' / 47.34'   S= 0.0050 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

#2 Primary 51.06' 40.0' long  x 20.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63   

Primary OutFlow  Max=0.00 cfs @ 12.09 hrs  HW=54.59'  TW=57.18'   (Dynamic Tailwater)
1=Culvert  ( Controls 0.00 cfs)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)

Pond 20P: CB #8
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Inflow Area=0.616 ac
Peak Elev=57.57'
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Summary for Pond 21P: CB #7-1

Inflow Area = 0.403 ac, 63.56% Impervious,  Inflow Depth = 3.93"    for  10-yr event
Inflow = 1.62 cfs @ 12.13 hrs,  Volume= 0.132 af
Outflow = 1.62 cfs @ 12.13 hrs,  Volume= 0.132 af,  Atten= 0%,  Lag= 0.0 min
Primary = 1.62 cfs @ 12.13 hrs,  Volume= 0.132 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Peak Elev= 57.57' @ 12.15 hrs

Device Routing     Invert Outlet Devices
#1 Primary 47.39' 12.0"  Round Culvert   

L= 10.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 47.39' / 47.34'   S= 0.0050 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

#2 Primary 51.02' 20.0' long  x 20.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63   

Primary OutFlow  Max=0.00 cfs @ 12.13 hrs  HW=56.44'  TW=56.76'   (Dynamic Tailwater)
1=Culvert  ( Controls 0.00 cfs)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)

Pond 21P: CB #7-1
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Summary for Pond 30P: Drip Edge

Inflow Area = 0.110 ac, 41.52% Impervious,  Inflow Depth = 1.90"    for  10-yr event
Inflow = 0.23 cfs @ 12.10 hrs,  Volume= 0.017 af
Outflow = 0.23 cfs @ 12.10 hrs,  Volume= 0.017 af,  Atten= 0%,  Lag= 0.1 min
Discarded = 0.23 cfs @ 12.10 hrs,  Volume= 0.017 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Peak Elev= 51.01' @ 12.10 hrs   Surf.Area= 398 sf   Storage= 1 cf

Plug-Flow detention time= 0.1 min calculated for 0.017 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 859.3 - 859.2 )

Volume Invert Avail.Storage Storage Description
#1 51.00' 308 cf Custom Stage Data (Conic) Listed below (Recalc)

796 cf Overall - 26 cf Embedded = 770 cf  x 40.0% Voids
#2 51.50' 26 cf 6.0"  Round Pipe Storage  Inside #1

L= 130.0'
334 cf Total Available Storage

Elevation Surf.Area Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (cubic-feet) (cubic-feet) (sq-ft)
51.00 398 0 0 398
53.00 398 796 796 539

Device Routing     Invert Outlet Devices
#1 Discarded 51.00' 30.000 in/hr Exfiltration over Wetted area     Phase-In= 0.01'   
#2 Primary 51.50' 6.0"  Round Culvert   

L= 7.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 51.50' / 48.35'   S= 0.4500 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.20 sf   

Discarded OutFlow  Max=0.23 cfs @ 12.10 hrs  HW=51.01'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.23 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=51.00'  TW=44.20'   (Dynamic Tailwater)
2=Culvert  ( Controls 0.00 cfs)
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Pond 30P: Drip Edge
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Summary for Pond 31P: LCB #5-1

Inflow Area = 0.176 ac, 48.09% Impervious,  Inflow Depth = 1.11"    for  10-yr event
Inflow = 0.23 cfs @ 12.09 hrs,  Volume= 0.016 af
Outflow = 0.22 cfs @ 12.12 hrs,  Volume= 0.016 af,  Atten= 2%,  Lag= 1.9 min
Discarded = 0.22 cfs @ 12.12 hrs,  Volume= 0.016 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Peak Elev= 47.30' @ 12.10 hrs   Surf.Area= 224 sf   Storage= 67 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 4.7 min ( 834.3 - 829.6 )

Volume Invert Avail.Storage Storage Description
#1 44.20' 79 cf Custom Stage Data (Conic) Listed below (Recalc)

284 cf Overall - 87 cf Embedded = 198 cf  x 40.0% Voids
#2 45.20' 87 cf Custom Stage Data (Prismatic) Listed below (Recalc)  Inside #1
#3 47.25' 193 cf Custom Stage Data (Conic) Listed below (Recalc)

558 cf Overall - 76 cf Embedded = 482 cf  x 40.0% Voids
#4 48.25' 49 cf 12.0"  Round Pipe Storage  Inside #3

L= 62.0'
76 cf Overall - 1.5" Wall Thickness = 49 cf

407 cf Total Available Storage

Elevation Surf.Area Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (cubic-feet) (cubic-feet) (sq-ft)
44.20 38 0 0 38
51.20 38 266 266 191
52.20 4 18 284 228

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
45.20 13 0 0
51.20 13 78 78
52.20 4 9 87

Elevation Surf.Area Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (cubic-feet) (cubic-feet) (sq-ft)
47.25 186 0 0 186
50.25 186 558 558 331

Device Routing     Invert Outlet Devices
#1 Discarded 44.20' 30.000 in/hr Exfiltration over Wetted area     Phase-In= 0.01'   
#2 Primary 48.25' 12.0"  Round Culvert   

L= 1.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 48.25' / 48.25'   S= 0.0000 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   
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Discarded OutFlow  Max=0.20 cfs @ 12.12 hrs  HW=47.30'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.20 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=44.20'  TW=44.25'   (Dynamic Tailwater)
2=Culvert  ( Controls 0.00 cfs)

Pond 31P: LCB #5-1
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Summary for Pond 32P: CB #5-2

Inflow Area = 0.300 ac, 68.77% Impervious,  Inflow Depth = 4.03"    for  10-yr event
Inflow = 1.36 cfs @ 12.09 hrs,  Volume= 0.101 af
Outflow = 1.36 cfs @ 12.09 hrs,  Volume= 0.101 af,  Atten= 0%,  Lag= 0.1 min
Primary = 1.36 cfs @ 12.09 hrs,  Volume= 0.101 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Peak Elev= 49.21' @ 12.35 hrs   Surf.Area= 13 sf   Storage= 11 cf

Plug-Flow detention time= 0.4 min calculated for 0.101 af (100% of inflow)
Center-of-Mass det. time= 0.4 min ( 800.6 - 800.2 )

Volume Invert Avail.Storage Storage Description
#1 48.35' 227 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
48.35 13 0 0
50.20 13 24 24
51.20 4 9 33
51.72 745 195 227

Device Routing     Invert Outlet Devices
#1 Primary 48.35' 12.0"  Round Culvert   

L= 20.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 48.35' / 48.25'   S= 0.0050 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

Primary OutFlow  Max=1.33 cfs @ 12.09 hrs  HW=49.08'  TW=48.31'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 1.33 cfs @ 3.02 fps)
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Pond 32P: CB #5-2
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Summary for Pond 33P: LDMH #5

Inflow Area = 0.476 ac, 61.11% Impervious,  Inflow Depth = 2.54"    for  10-yr event
Inflow = 1.36 cfs @ 12.09 hrs,  Volume= 0.101 af
Outflow = 0.57 cfs @ 12.30 hrs,  Volume= 0.101 af,  Atten= 58%,  Lag= 12.8 min
Discarded = 0.57 cfs @ 12.30 hrs,  Volume= 0.101 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Peak Elev= 49.19' @ 12.30 hrs   Surf.Area= 516 sf   Storage= 665 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 9.6 min ( 810.2 - 800.6 )

Volume Invert Avail.Storage Storage Description
#1 44.25' 117 cf Custom Stage Data (Conic) Listed below (Recalc)

476 cf Overall - 184 cf Embedded = 292 cf  x 40.0% Voids
#2 45.25' 184 cf Custom Stage Data (Prismatic) Listed below (Recalc)  Inside #1
#3 47.00' 489 cf Custom Stage Data (Conic) Listed below (Recalc)

1,469 cf Overall - 246 cf Embedded = 1,223 cf  x 40.0% Voids
#4 48.00' 171 cf 15.0"  Round Pipe Storage  Inside #3

L= 139.0'
246 cf Overall - 1.5" Wall Thickness = 171 cf

961 cf Total Available Storage

Elevation Surf.Area Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (cubic-feet) (cubic-feet) (sq-ft)
44.25 64 0 0 64
51.25 64 448 448 263
52.25 4 28 476 325

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
45.25 28 0 0
51.25 28 168 168
52.25 4 16 184

Elevation Surf.Area Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (cubic-feet) (cubic-feet) (sq-ft)
47.00 452 0 0 452
50.25 452 1,469 1,469 697

Device Routing     Invert Outlet Devices
#1 Discarded 44.25' 30.000 in/hr Exfiltration over Wetted area     Phase-In= 0.01'   
#2 Primary 48.00' 15.0"  Round Culvert   

L= 1.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 48.00' / 48.00'   S= 0.0000 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 1.23 sf   
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Discarded OutFlow  Max=0.57 cfs @ 12.30 hrs  HW=49.19'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.57 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=44.25'  TW=44.35'   (Dynamic Tailwater)
2=Culvert  ( Controls 0.00 cfs)

Pond 33P: LDMH #5
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Summary for Pond 34P: Drip Edge

Inflow Area = 0.062 ac, 86.09% Impervious,  Inflow Depth = 4.68"    for  10-yr event
Inflow = 0.31 cfs @ 12.09 hrs,  Volume= 0.024 af
Outflow = 0.26 cfs @ 12.15 hrs,  Volume= 0.024 af,  Atten= 15%,  Lag= 3.7 min
Discarded = 0.26 cfs @ 12.15 hrs,  Volume= 0.024 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Peak Elev= 51.08' @ 12.14 hrs   Surf.Area= 374 sf   Storage= 13 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 0.2 min ( 779.4 - 779.2 )

Volume Invert Avail.Storage Storage Description
#1 51.00' 288 cf Custom Stage Data (Conic) Listed below (Recalc)

748 cf Overall - 28 cf Embedded = 720 cf  x 40.0% Voids
#2 51.00' 28 cf 6.0"  Round Pipe Storage  Inside #1

L= 144.0'
316 cf Total Available Storage

Elevation Surf.Area Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (cubic-feet) (cubic-feet) (sq-ft)
51.00 374 0 0 374
53.00 374 748 748 511

Device Routing     Invert Outlet Devices
#1 Discarded 51.00' 30.000 in/hr Exfiltration over Wetted area     Phase-In= 0.01'   
#2 Primary 51.50' 6.0"  Round Culvert   

L= 12.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 51.50' / 48.75'   S= 0.2292 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.20 sf   

Discarded OutFlow  Max=0.26 cfs @ 12.15 hrs  HW=51.07'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.26 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=51.00'  TW=44.30'   (Dynamic Tailwater)
2=Culvert  ( Controls 0.00 cfs)
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Pond 34P: Drip Edge
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Summary for Pond 35P: LCB #4-1

Inflow Area = 0.203 ac, 42.40% Impervious,  Inflow Depth = 0.95"    for  10-yr event
Inflow = 0.20 cfs @ 12.11 hrs,  Volume= 0.016 af
Outflow = 0.17 cfs @ 12.17 hrs,  Volume= 0.016 af,  Atten= 13%,  Lag= 3.9 min
Discarded = 0.17 cfs @ 12.17 hrs,  Volume= 0.016 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Peak Elev= 47.26' @ 12.15 hrs   Surf.Area= 167 sf   Storage= 60 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 4.5 min ( 883.9 - 879.3 )

Volume Invert Avail.Storage Storage Description
#1 44.30' 79 cf Custom Stage Data (Conic) Listed below (Recalc)

284 cf Overall - 87 cf Embedded = 198 cf  x 40.0% Voids
#2 45.30' 87 cf Custom Stage Data (Prismatic) Listed below (Recalc)  Inside #1
#3 47.25' 141 cf Custom Stage Data (Conic) Listed below (Recalc)

387 cf Overall - 34 cf Embedded = 353 cf  x 40.0% Voids
#4 48.25' 34 cf 12.0"  Round Pipe Storage  Inside #3

L= 43.0'
341 cf Total Available Storage

Elevation Surf.Area Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (cubic-feet) (cubic-feet) (sq-ft)
44.30 38 0 0 38
51.30 38 266 266 191
52.30 4 18 284 228

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
45.30 13 0 0
51.30 13 78 78
52.30 4 9 87

Elevation Surf.Area Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (cubic-feet) (cubic-feet) (sq-ft)
47.25 129 0 0 129
50.25 129 387 387 250

Device Routing     Invert Outlet Devices
#1 Discarded 44.30' 30.000 in/hr Exfiltration over Wetted area     Phase-In= 0.01'   
#2 Primary 48.25' 12.0"  Round Culvert   

L= 1.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 48.25' / 48.25'   S= 0.0000 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   
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Discarded OutFlow  Max=0.16 cfs @ 12.17 hrs  HW=47.25'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.16 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=44.30'  TW=44.35'   (Dynamic Tailwater)
2=Culvert  ( Controls 0.00 cfs)

Pond 35P: LCB #4-1
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Summary for Pond 36P: CB #4-2

Inflow Area = 0.484 ac, 71.36% Impervious,  Inflow Depth = 4.14"    for  10-yr event
Inflow = 2.17 cfs @ 12.10 hrs,  Volume= 0.167 af
Outflow = 2.17 cfs @ 12.10 hrs,  Volume= 0.167 af,  Atten= 0%,  Lag= 0.0 min
Primary = 2.17 cfs @ 12.10 hrs,  Volume= 0.167 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Peak Elev= 51.80' @ 12.45 hrs   Surf.Area= 8 sf   Storage= 42 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 0.5 min ( 798.6 - 798.1 )

Volume Invert Avail.Storage Storage Description
#1 48.42' 803 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
48.42 13 0 0
51.20 13 36 36
52.20 4 9 45
52.75 2,755 759 803

Device Routing     Invert Outlet Devices
#1 Primary 48.42' 12.0"  Round Culvert   

L= 13.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 48.42' / 48.36'   S= 0.0046 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

Primary OutFlow  Max=1.36 cfs @ 12.10 hrs  HW=49.44'  TW=49.31'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 1.36 cfs @ 1.73 fps)
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Pond 36P: CB #4-2
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Summary for Pond 37P: LDMH #4

Inflow Area = 1.163 ac, 62.11% Impervious,  Inflow Depth = 1.72"    for  10-yr event
Inflow = 2.17 cfs @ 12.10 hrs,  Volume= 0.167 af
Outflow = 2.18 cfs @ 12.20 hrs,  Volume= 0.167 af,  Atten= 0%,  Lag= 5.7 min
Discarded = 0.50 cfs @ 12.40 hrs,  Volume= 0.131 af
Primary = 1.70 cfs @ 12.20 hrs,  Volume= 0.035 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Peak Elev= 51.77' @ 12.40 hrs   Surf.Area= 277 sf   Storage= 668 cf

Plug-Flow detention time= 9.0 min calculated for 0.166 af (100% of inflow)
Center-of-Mass det. time= 9.0 min ( 807.6 - 798.6 )

Volume Invert Avail.Storage Storage Description
#1 44.35' 119 cf Custom Stage Data (Conic) Listed below (Recalc)

476 cf Overall - 179 cf Embedded = 297 cf  x 40.0% Voids
#2 45.53' 179 cf Custom Stage Data (Prismatic) Listed below (Recalc)  Inside #1
#3 47.00' 284 cf Custom Stage Data (Conic) Listed below (Recalc)

803 cf Overall - 93 cf Embedded = 709 cf  x 40.0% Voids
#4 48.00' 93 cf 15.0"  Round Pipe Storage  Inside #3

L= 76.0'
675 cf Total Available Storage

Elevation Surf.Area Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (cubic-feet) (cubic-feet) (sq-ft)
44.35 64 0 0 64
51.35 64 448 448 263
52.35 4 28 476 325

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
45.53 28 0 0
51.35 28 163 163
52.35 4 16 179

Elevation Surf.Area Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (cubic-feet) (cubic-feet) (sq-ft)
47.00 247 0 0 247
50.25 247 803 803 428

Device Routing     Invert Outlet Devices
#1 Discarded 44.35' 30.000 in/hr Exfiltration over Wetted area     Phase-In= 0.01'   
#2 Primary 48.00' 15.0"  Round Culvert   

L= 1.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 48.00' / 48.00'   S= 0.0000 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 1.23 sf   
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Discarded OutFlow  Max=0.50 cfs @ 12.40 hrs  HW=51.73'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.50 cfs)

Primary OutFlow  Max=0.00 cfs @ 12.20 hrs  HW=51.41'  TW=51.53'   (Dynamic Tailwater)
2=Culvert  ( Controls 0.00 cfs)

Pond 37P: LDMH #4
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Summary for Pond 38P: LCB #3-1

Inflow Area = 0.101 ac, 16.50% Impervious,  Inflow Depth = 0.89"    for  10-yr event
Inflow = 0.07 cfs @ 12.12 hrs,  Volume= 0.008 af
Outflow = 0.05 cfs @ 12.35 hrs,  Volume= 0.008 af,  Atten= 38%,  Lag= 14.1 min
Discarded = 0.05 cfs @ 12.35 hrs,  Volume= 0.008 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Peak Elev= 46.00' @ 12.35 hrs   Surf.Area= 38 sf   Storage= 21 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 2.0 min ( 907.9 - 906.0 )

Volume Invert Avail.Storage Storage Description
#1 44.75' 79 cf Custom Stage Data (Conic) Listed below (Recalc)

284 cf Overall - 87 cf Embedded = 198 cf  x 40.0% Voids
#2 45.75' 87 cf Custom Stage Data (Prismatic) Listed below (Recalc)  Inside #1
#3 47.25' 146 cf Custom Stage Data (Conic) Listed below (Recalc)

423 cf Overall - 58 cf Embedded = 365 cf  x 40.0% Voids
#4 48.25' 37 cf 12.0"  Round Pipe Storage  Inside #3

L= 47.0'
58 cf Overall - 1.5" Wall Thickness = 37 cf

349 cf Total Available Storage

Elevation Surf.Area Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (cubic-feet) (cubic-feet) (sq-ft)
44.75 38 0 0 38
51.75 38 266 266 191
52.75 4 18 284 228

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
45.75 13 0 0
51.75 13 78 78
52.75 4 9 87

Elevation Surf.Area Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (cubic-feet) (cubic-feet) (sq-ft)
47.25 141 0 0 141
50.25 141 423 423 267

Device Routing     Invert Outlet Devices
#1 Discarded 44.75' 30.000 in/hr Exfiltration over Wetted area     Phase-In= 0.01'   
#2 Primary 48.25' 12.0"  Round Culvert   

L= 1.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 48.25' / 48.25'   S= 0.0000 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   
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Discarded OutFlow  Max=0.05 cfs @ 12.35 hrs  HW=46.00'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.05 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=44.75'  TW=45.05'   (Dynamic Tailwater)
2=Culvert  ( Controls 0.00 cfs)

Pond 38P: LCB #3-1
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Summary for Pond 39P: CB #3-2

Inflow Area = 0.185 ac, 83.53% Impervious,  Inflow Depth = 4.68"    for  10-yr event
Inflow = 0.93 cfs @ 12.09 hrs,  Volume= 0.072 af
Outflow = 0.92 cfs @ 12.08 hrs,  Volume= 0.072 af,  Atten= 1%,  Lag= 0.0 min
Primary = 0.92 cfs @ 12.08 hrs,  Volume= 0.072 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Peak Elev= 51.91' @ 12.38 hrs   Surf.Area= 12 sf   Storage= 45 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 0.9 min ( 780.1 - 779.2 )

Volume Invert Avail.Storage Storage Description
#1 48.41' 273 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
48.41 13 0 0
51.75 13 43 43
52.75 4 9 52
53.00 521 66 118
53.14 1,693 155 273

Device Routing     Invert Outlet Devices
#1 Primary 48.41' 12.0"  Round Culvert   

L= 12.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 48.41' / 48.35'   S= 0.0050 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.00 cfs @ 12.08 hrs  HW=49.15'  TW=50.33'   (Dynamic Tailwater)
1=Culvert  ( Controls 0.00 cfs)
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Pond 39P: CB #3-2
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Summary for Pond 40P: LDMH #3

Inflow Area = 1.449 ac, 61.65% Impervious,  Inflow Depth = 0.89"    for  10-yr event
Inflow = 2.45 cfs @ 12.20 hrs,  Volume= 0.107 af
Outflow = 1.71 cfs @ 12.17 hrs,  Volume= 0.107 af,  Atten= 30%,  Lag= 0.0 min
Discarded = 0.58 cfs @ 12.32 hrs,  Volume= 0.094 af
Primary = 1.14 cfs @ 12.17 hrs,  Volume= 0.014 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Peak Elev= 51.77' @ 12.32 hrs   Surf.Area= 431 sf   Storage= 804 cf

Plug-Flow detention time= 10.3 min calculated for 0.107 af (100% of inflow)
Center-of-Mass det. time= 9.9 min ( 774.5 - 764.6 )

Volume Invert Avail.Storage Storage Description
#1 45.05' 117 cf Custom Stage Data (Conic) Listed below (Recalc)

476 cf Overall - 184 cf Embedded = 292 cf  x 40.0% Voids
#2 46.05' 184 cf Custom Stage Data (Prismatic) Listed below (Recalc)  Inside #1
#3 47.00' 397 cf Custom Stage Data (Conic) Listed below (Recalc)

1,193 cf Overall - 200 cf Embedded = 993 cf  x 40.0% Voids
#4 48.00' 139 cf 15.0"  Round Pipe Storage  Inside #3

L= 113.0'
200 cf Overall - 1.5" Wall Thickness = 139 cf

837 cf Total Available Storage

Elevation Surf.Area Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (cubic-feet) (cubic-feet) (sq-ft)
45.05 64 0 0 64
52.05 64 448 448 263
53.05 4 28 476 325

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
46.05 28 0 0
52.05 28 168 168
53.05 4 16 184

Elevation Surf.Area Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (cubic-feet) (cubic-feet) (sq-ft)
47.00 367 0 0 367
50.25 367 1,193 1,193 588

Device Routing     Invert Outlet Devices
#1 Discarded 45.05' 30.000 in/hr Exfiltration over Wetted area     Phase-In= 0.01'   
#2 Primary 48.00' 15.0"  Round Culvert   

L= 1.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 48.00' / 48.00'   S= 0.0000 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 1.23 sf   
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Discarded OutFlow  Max=0.58 cfs @ 12.32 hrs  HW=51.77'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.58 cfs)

Primary OutFlow  Max=0.00 cfs @ 12.17 hrs  HW=51.40'  TW=51.58'   (Dynamic Tailwater)
2=Culvert  ( Controls 0.00 cfs)

Pond 40P: LDMH #3
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Summary for Pond 41P: Drip Edge

Inflow Area = 0.092 ac, 93.09% Impervious,  Inflow Depth = 4.90"    for  10-yr event
Inflow = 0.48 cfs @ 12.09 hrs,  Volume= 0.037 af
Outflow = 0.41 cfs @ 12.15 hrs,  Volume= 0.038 af,  Atten= 15%,  Lag= 3.9 min
Discarded = 0.22 cfs @ 12.15 hrs,  Volume= 0.036 af
Primary = 0.18 cfs @ 12.15 hrs,  Volume= 0.002 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Peak Elev= 52.76' @ 12.15 hrs   Surf.Area= 276 sf   Storage= 91 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 1.2 min ( 771.5 - 770.4 )

Volume Invert Avail.Storage Storage Description
#1 52.00' 212 cf Custom Stage Data (Conic) Listed below (Recalc)

552 cf Overall - 22 cf Embedded = 530 cf  x 40.0% Voids
#2 52.50' 22 cf 6.0"  Round Pipe Storage  Inside #1

L= 110.0'
234 cf Total Available Storage

Elevation Surf.Area Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (cubic-feet) (cubic-feet) (sq-ft)
52.00 276 0 0 276
54.00 276 552 552 394

Device Routing     Invert Outlet Devices
#1 Discarded 52.00' 30.000 in/hr Exfiltration over Wetted area     Phase-In= 0.01'   
#2 Primary 52.50' 6.0"  Round Culvert   

L= 20.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 52.50' / 48.50'   S= 0.2000 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.20 sf   

Discarded OutFlow  Max=0.22 cfs @ 12.15 hrs  HW=52.76'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.22 cfs)

Primary OutFlow  Max=0.18 cfs @ 12.15 hrs  HW=52.76'  TW=44.94'   (Dynamic Tailwater)
2=Culvert  (Inlet Controls 0.18 cfs @ 1.74 fps)
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Pond 41P: Drip Edge
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Summary for Pond 42P: Drip Edge

Inflow Area = 0.131 ac, 57.68% Impervious,  Inflow Depth = 2.58"    for  10-yr event
Inflow = 0.39 cfs @ 12.10 hrs,  Volume= 0.028 af
Outflow = 0.25 cfs @ 12.20 hrs,  Volume= 0.028 af,  Atten= 35%,  Lag= 6.3 min
Discarded = 0.25 cfs @ 12.20 hrs,  Volume= 0.028 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Peak Elev= 52.42' @ 12.20 hrs   Surf.Area= 336 sf   Storage= 57 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 0.8 min ( 840.0 - 839.3 )

Volume Invert Avail.Storage Storage Description
#1 52.00' 260 cf Custom Stage Data (Conic) Listed below (Recalc)

672 cf Overall - 22 cf Embedded = 650 cf  x 40.0% Voids
#2 52.50' 22 cf 6.0"  Round Pipe Storage  Inside #1

L= 110.0'
282 cf Total Available Storage

Elevation Surf.Area Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (cubic-feet) (cubic-feet) (sq-ft)
52.00 336 0 0 336
54.00 336 672 672 466

Device Routing     Invert Outlet Devices
#1 Discarded 52.00' 30.000 in/hr Exfiltration over Wetted area     Phase-In= 0.01'   
#2 Primary 52.50' 6.0"  Round Culvert   

L= 62.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 52.50' / 48.50'   S= 0.0645 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.20 sf   

Discarded OutFlow  Max=0.25 cfs @ 12.20 hrs  HW=52.42'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.25 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=52.00'  TW=43.50'   (Dynamic Tailwater)
2=Culvert  ( Controls 0.00 cfs)
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Pond 42P: Drip Edge
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Summary for Pond 43P: LCB #2-2

Inflow Area = 0.223 ac, 72.27% Impervious,  Inflow Depth = 0.10"    for  10-yr event
Inflow = 0.18 cfs @ 12.15 hrs,  Volume= 0.002 af
Outflow = 0.06 cfs @ 12.25 hrs,  Volume= 0.002 af,  Atten= 66%,  Lag= 5.8 min
Discarded = 0.06 cfs @ 12.25 hrs,  Volume= 0.002 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Peak Elev= 45.83' @ 12.25 hrs   Surf.Area= 38 sf   Storage= 46 cf

Plug-Flow detention time= 8.7 min calculated for 0.002 af (100% of inflow)
Center-of-Mass det. time= 8.8 min ( 738.9 - 730.1 )

Volume Invert Avail.Storage Storage Description
#1 43.50' 75 cf Custom Stage Data (Conic) Listed below (Recalc)

274 cf Overall - 87 cf Embedded = 188 cf  x 40.0% Voids
#2 44.50' 87 cf Custom Stage Data (Prismatic) Listed below (Recalc)  Inside #1
#3 47.25' 283 cf Custom Stage Data (Conic) Listed below (Recalc)

774 cf Overall - 68 cf Embedded = 706 cf  x 40.0% Voids
#4 48.25' 68 cf 12.0"  Round Pipe Storage  Inside #3

L= 86.0'
512 cf Total Available Storage

Elevation Surf.Area Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (cubic-feet) (cubic-feet) (sq-ft)
43.50 38 0 0 38
50.00 38 247 247 180
51.50 4 27 274 220

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
44.50 13 0 0
50.50 13 78 78
51.50 4 9 87

Elevation Surf.Area Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (cubic-feet) (cubic-feet) (sq-ft)
47.25 258 0 0 258
50.25 258 774 774 429

Device Routing     Invert Outlet Devices
#1 Discarded 43.50' 30.000 in/hr Exfiltration over Wetted area     Phase-In= 0.01'   
#2 Primary 48.25' 12.0"  Round Culvert   

L= 1.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 48.25' / 47.25'   S= 1.0000 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   
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Discarded OutFlow  Max=0.06 cfs @ 12.25 hrs  HW=45.83'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.06 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=43.50'  TW=43.50'   (Dynamic Tailwater)
2=Culvert  ( Controls 0.00 cfs)

Pond 43P: LCB #2-2
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Summary for Pond 44P: Infiltration Pond / LCB #'s2 & 2-1 / OS #1

Inflow Area = 2.158 ac, 67.12% Impervious,  Inflow Depth = 1.01"    for  10-yr event
Inflow = 2.87 cfs @ 12.14 hrs,  Volume= 0.181 af
Outflow = 1.40 cfs @ 12.27 hrs,  Volume= 0.181 af,  Atten= 51%,  Lag= 7.5 min
Discarded = 1.40 cfs @ 12.27 hrs,  Volume= 0.181 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Peak Elev= 51.77' @ 12.27 hrs   Surf.Area= 1,486 sf   Storage= 1,345 cf

Plug-Flow detention time= 10.3 min calculated for 0.181 af (100% of inflow)
Center-of-Mass det. time= 10.3 min ( 802.6 - 792.3 )

Volume Invert Avail.Storage Storage Description
#1 43.50' 150 cf Custom Stage Data (Conic) Listed below (Recalc)  x 2

548 cf Overall - 173 cf Embedded = 375 cf  x 40.0% Voids
#2 44.50' 173 cf Custom Stage Data (Prismatic) Listed below (Recalc)  x 2  Inside #1
#3 48.25' 104 cf Custom Stage Data (Conic) Listed below (Recalc)

300 cf Overall - 39 cf Embedded = 261 cf  x 40.0% Voids
#4 48.25' 39 cf 12.0"  Round Pipe Storage  Inside #3

L= 50.0'
#5 51.00' 3,117 cf Custom Stage Data (Conic) Listed below (Recalc)

3,583 cf Total Available Storage

Elevation Surf.Area Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (cubic-feet) (cubic-feet) (sq-ft)
43.50 38 0 0 38
50.00 38 247 247 180
51.50 4 27 274 220

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
44.50 13 0 0
50.50 13 78 78
51.50 4 9 87

Elevation Surf.Area Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (cubic-feet) (cubic-feet) (sq-ft)
48.25 150 0 0 150
50.25 150 300 300 237

Elevation Surf.Area Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (cubic-feet) (cubic-feet) (sq-ft)
51.00 955 0 0 955
52.00 1,449 1,193 1,193 1,464
53.00 2,440 1,923 3,117 2,467
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Device Routing     Invert Outlet Devices
#1 Discarded 43.50' 30.000 in/hr Exfiltration over Wetted area     Phase-In= 0.01'   
#2 Primary 49.06' 12.0"  Round Culvert   

L= 62.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 49.06' / 48.75'   S= 0.0050 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.79 sf   

#3 Device 2 52.00' 24.0" Horiz. Orifice/Grate    C= 0.600   
Limited to weir flow at low heads   

Discarded OutFlow  Max=1.40 cfs @ 12.27 hrs  HW=51.76'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 1.40 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=43.50'  TW=48.85'   (Dynamic Tailwater)
2=Culvert  ( Controls 0.00 cfs)

3=Orifice/Grate  ( Controls 0.00 cfs)

Pond 44P: Infiltration Pond / LCB #'s2 & 2-1 / OS #1
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Summary for Pond 50P: LCB #4-1

Inflow Area = 0.070 ac, 28.78% Impervious,  Inflow Depth = 1.37"    for  10-yr event
Inflow = 0.10 cfs @ 12.11 hrs,  Volume= 0.008 af
Outflow = 0.05 cfs @ 12.31 hrs,  Volume= 0.008 af,  Atten= 46%,  Lag= 12.4 min
Discarded = 0.05 cfs @ 12.31 hrs,  Volume= 0.008 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Peak Elev= 47.75' @ 12.31 hrs   Surf.Area= 38 sf   Storage= 32 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 3.0 min ( 882.4 - 879.3 )

Volume Invert Avail.Storage Storage Description
#1 46.00' 79 cf Custom Stage Data (Conic) Listed below (Recalc)

284 cf Overall - 87 cf Embedded = 198 cf  x 40.0% Voids
#2 47.00' 87 cf Custom Stage Data (Prismatic) Listed below (Recalc)  Inside #1

166 cf Total Available Storage

Elevation Surf.Area Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (cubic-feet) (cubic-feet) (sq-ft)
46.00 38 0 0 38
53.00 38 266 266 191
54.00 4 18 284 228

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
47.00 13 0 0
53.00 13 78 78
54.00 4 9 87

Device Routing     Invert Outlet Devices
#1 Discarded 46.00' 30.000 in/hr Exfiltration over Wetted area     Phase-In= 0.01'   

Discarded OutFlow  Max=0.05 cfs @ 12.31 hrs  HW=47.74'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.05 cfs)
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Pond 50P: LCB #4-1
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Summary for Link POA1: POA #1

Inflow Area = 1.262 ac, 52.96% Impervious,  Inflow Depth = 3.49"    for  10-yr event
Inflow = 4.73 cfs @ 12.10 hrs,  Volume= 0.367 af
Primary = 4.73 cfs @ 12.10 hrs,  Volume= 0.367 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs

Link POA1: POA #1
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Summary for Link POA2: POA #2

Inflow Area = 2.738 ac, 53.24% Impervious,  Inflow Depth = 0.02"    for  10-yr event
Inflow = 0.01 cfs @ 15.06 hrs,  Volume= 0.005 af
Primary = 0.01 cfs @ 15.06 hrs,  Volume= 0.005 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs

Link POA2: POA #2
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Time span=0.00-36.00 hrs, dt=0.05 hrs, 721 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=12,050 sf   26.86% Impervious   Runoff Depth=3.60"Subcatchment 1S: Northeast Corner to 8" 
   Flow Length=199'   Tc=6.0 min   CN=69   Runoff=1.14 cfs  0.083 af

Runoff Area=6,933 sf   69.51% Impervious   Runoff Depth=5.58"Subcatchment 2S: Front Yard to CB#10
   Flow Length=147'   Tc=6.0 min   CN=87   Runoff=0.98 cfs  0.074 af

Runoff Area=3,144 sf   76.02% Impervious   Runoff Depth=5.81"Subcatchment 3S: Parking to CB #9
   Flow Length=46'   Slope=0.0181 '/'   Tc=6.0 min   CN=89   Runoff=0.46 cfs  0.035 af

Runoff Area=10,578 sf   32.70% Impervious   Runoff Depth=4.02"Subcatchment 5S: Back Yard to POA #1
   Flow Length=198'   Tc=6.0 min   CN=73   Runoff=1.12 cfs  0.081 af

Runoff Area=25,283 sf   1.63% Impervious   Runoff Depth=0.40"Subcatchment 17S: West Side to POA #2
   Flow Length=357'   Tc=11.1 min   CN=33   Runoff=0.07 cfs  0.019 af

Runoff Area=4,708 sf   85.92% Impervious   Runoff Depth=6.27"Subcatchment 20S: Driveway to CB #8
   Flow Length=152'   Tc=6.0 min   CN=93   Runoff=0.71 cfs  0.056 af

Runoff Area=17,572 sf   63.56% Impervious   Runoff Depth=5.35"Subcatchment 21S: Parking Lot to CB #7-1
   Flow Length=262'   Tc=9.0 min   CN=85   Runoff=2.19 cfs  0.180 af

Runoff Area=4,788 sf   41.52% Impervious   Runoff Depth=2.98"Subcatchment 30S: Building to Drip Edge
   Tc=6.0 min   CN=63   Runoff=0.37 cfs  0.027 af

Runoff Area=2,900 sf   58.93% Impervious   Runoff Depth=4.24"Subcatchment 31S: Building and Yard to 
   Tc=6.0 min   CN=75   Runoff=0.32 cfs  0.024 af

Runoff Area=13,060 sf   68.77% Impervious   Runoff Depth=5.46"Subcatchment 32S: Parking and Patios to 
   Flow Length=130'   Tc=6.0 min   CN=86   Runoff=1.81 cfs  0.136 af

Runoff Area=2,689 sf   86.09% Impervious   Runoff Depth=6.15"Subcatchment 34S: Building to Drip Edge
   Tc=6.0 min   CN=92   Runoff=0.40 cfs  0.032 af

Runoff Area=6,139 sf   23.26% Impervious   Runoff Depth=2.28"Subcatchment 35S: Building and Yard to 
   Flow Length=134'   Tc=6.0 min   CN=56   Runoff=0.35 cfs  0.027 af

Runoff Area=21,070 sf   71.36% Impervious   Runoff Depth=5.58"Subcatchment 36S: Parking to CB #4-2
   Flow Length=108'   Tc=7.1 min   CN=87   Runoff=2.89 cfs  0.225 af

Runoff Area=4,418 sf   16.50% Impervious   Runoff Depth=1.63"Subcatchment 38S: Yard to LCB #3-1
   Flow Length=103'   Tc=6.0 min   CN=49   Runoff=0.16 cfs  0.014 af

Runoff Area=8,038 sf   83.53% Impervious   Runoff Depth=6.15"Subcatchment 39S: Parking to CB #3-2
   Flow Length=67'   Tc=6.0 min   CN=92   Runoff=1.21 cfs  0.095 af

Runoff Area=3,996 sf   93.09% Impervious   Runoff Depth=6.39"Subcatchment 41S: Building to Drip Edge
   Tc=6.0 min   CN=94   Runoff=0.61 cfs  0.049 af



Type III 24-hr  25-yr Rainfall=7.10"5161-Post
  Printed  8/23/2021Prepared by Altus Engineering, Inc.

HydroCAD® 10.00-25  s/n 01222  © 2019 HydroCAD Software Solutions LLC

Runoff Area=5,707 sf   57.68% Impervious   Runoff Depth=3.81"Subcatchment 42S: Buidling to Drip Edge
   Tc=6.0 min   CN=71   Runoff=0.57 cfs  0.042 af

Runoff Area=21,178 sf   81.09% Impervious   Runoff Depth=5.58"Subcatchment 44S: Parking to Infiltration 
   Flow Length=110'   Tc=6.0 min   CN=87   Runoff=2.99 cfs  0.226 af

Runoff Area=3,058 sf   28.78% Impervious   Runoff Depth=2.28"Subcatchment 50S: Yard to LCB #6
   Flow Length=66'   Tc=6.0 min   CN=56   Runoff=0.18 cfs  0.013 af

Avg. Flow Depth=0.48'   Max Vel=4.23 fps   Inflow=1.14 cfs  0.083 afReach 1R: 8" AC
8.0"  Round Pipe   n=0.012   L=45.0'   S=0.0100 '/'   Capacity=1.31 cfs   Outflow=1.14 cfs  0.083 af

Avg. Flow Depth=0.16'   Max Vel=0.95 fps   Inflow=2.21 cfs  0.029 afReach 44R: Overland Flow Path
n=0.035   L=114.0'   S=0.0091 '/'   Capacity=104.51 cfs   Outflow=1.99 cfs  0.029 af

Peak Elev=63.85'   Inflow=0.98 cfs  0.074 afPond 2P: CB #10
   Outflow=0.98 cfs  0.074 af

Peak Elev=63.89'   Inflow=2.57 cfs  0.192 afPond 3P: CB #9
   Outflow=2.57 cfs  0.192 af

Peak Elev=63.99'   Inflow=5.41 cfs  0.428 afPond 4P: CB #7
8.0"  Round Culvert  n=0.012  L=48.0'  S=0.0096 '/'   Outflow=5.41 cfs  0.428 af

Peak Elev=50.21'   Inflow=5.41 cfs  0.428 afPond 5P: DMH #6179
   Outflow=5.41 cfs  0.428 af

Peak Elev=63.90'   Inflow=3.29 cfs  0.248 afPond 20P: CB #8
   Outflow=3.29 cfs  0.248 af

Peak Elev=63.97'   Inflow=2.19 cfs  0.180 afPond 21P: CB #7-1
   Outflow=2.19 cfs  0.180 af

Peak Elev=51.18'  Storage=28 cf   Inflow=0.37 cfs  0.027 afPond 30P: Drip Edge
   Discarded=0.29 cfs  0.027 af   Primary=0.00 cfs  0.000 af   Outflow=0.29 cfs  0.027 af

Peak Elev=47.73'  Storage=109 cf   Inflow=0.32 cfs  0.024 afPond 31P: LCB #5-1
   Discarded=0.23 cfs  0.024 af   Primary=0.00 cfs  0.000 af   Outflow=0.23 cfs  0.024 af

Peak Elev=51.61'  Storage=155 cf   Inflow=1.81 cfs  0.136 afPond 32P: CB #5-2
12.0"  Round Culvert  n=0.012  L=20.0'  S=0.0050 '/'   Outflow=2.49 cfs  0.140 af

Peak Elev=52.52'  Storage=961 cf   Inflow=2.49 cfs  0.140 afPond 33P: LDMH #5
   Discarded=0.72 cfs  0.135 af   Primary=0.61 cfs  0.005 af   Outflow=1.33 cfs  0.140 af

Peak Elev=51.27'  Storage=51 cf   Inflow=0.40 cfs  0.032 afPond 34P: Drip Edge
   Discarded=0.27 cfs  0.032 af   Primary=0.00 cfs  0.000 af   Outflow=0.27 cfs  0.032 af

Peak Elev=48.25'  Storage=135 cf   Inflow=0.35 cfs  0.027 afPond 35P: LCB #4-1
   Discarded=0.20 cfs  0.027 af   Primary=0.00 cfs  0.000 af   Outflow=0.20 cfs  0.027 af

Peak Elev=52.39'  Storage=132 cf   Inflow=2.89 cfs  0.225 afPond 36P: CB #4-2
12.0"  Round Culvert  n=0.012  L=13.0'  S=0.0046 '/'   Outflow=2.82 cfs  0.225 af
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Peak Elev=52.34'  Storage=675 cf   Inflow=2.82 cfs  0.230 afPond 37P: LDMH #4
   Discarded=0.52 cfs  0.165 af   Primary=2.13 cfs  0.065 af   Outflow=2.63 cfs  0.230 af

Peak Elev=47.25'  Storage=50 cf   Inflow=0.16 cfs  0.014 afPond 38P: LCB #3-1
   Discarded=0.16 cfs  0.014 af   Primary=0.00 cfs  0.000 af   Outflow=0.16 cfs  0.014 af

Peak Elev=52.33'  Storage=49 cf   Inflow=1.21 cfs  0.095 afPond 39P: CB #3-2
12.0"  Round Culvert  n=0.012  L=12.0'  S=0.0050 '/'   Outflow=1.07 cfs  0.095 af

Peak Elev=52.31'  Storage=825 cf   Inflow=3.20 cfs  0.159 afPond 40P: LDMH #3
   Discarded=0.61 cfs  0.114 af   Primary=2.94 cfs  0.045 af   Outflow=3.52 cfs  0.159 af

Peak Elev=52.89'  Storage=110 cf   Inflow=0.61 cfs  0.049 afPond 41P: Drip Edge
   Discarded=0.23 cfs  0.044 af   Primary=0.35 cfs  0.005 af   Outflow=0.58 cfs  0.049 af

Peak Elev=52.78'  Storage=113 cf   Inflow=0.57 cfs  0.042 afPond 42P: Drip Edge
   Discarded=0.27 cfs  0.039 af   Primary=0.21 cfs  0.002 af   Outflow=0.48 cfs  0.042 af

Peak Elev=47.65'  Storage=129 cf   Inflow=0.52 cfs  0.007 afPond 43P: LCB #2-2
   Discarded=0.28 cfs  0.007 af   Primary=0.00 cfs  0.000 af   Outflow=0.28 cfs  0.007 af

Peak Elev=52.23'  Storage=2,010 cf   Inflow=5.87 cfs  0.271 afPond 44P: Infiltration Pond / LCB #'s2 & 2-1 / 
   Discarded=1.63 cfs  0.242 af   Primary=2.21 cfs  0.029 af   Outflow=3.84 cfs  0.271 af

Peak Elev=49.83'  Storage=80 cf   Inflow=0.18 cfs  0.013 afPond 50P: LCB #4-1
   Outflow=0.08 cfs  0.013 af

   Inflow=6.52 cfs  0.509 afLink POA1: POA #1
   Primary=6.52 cfs  0.509 af

   Inflow=2.00 cfs  0.048 afLink POA2: POA #2
   Primary=2.00 cfs  0.048 af

Total Runoff Area = 4.070 ac   Runoff Volume = 1.437 af   Average Runoff Depth = 4.24"
47.27% Pervious = 1.924 ac     52.73% Impervious = 2.146 ac
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Time span=0.00-36.00 hrs, dt=0.05 hrs, 721 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=12,050 sf   26.86% Impervious   Runoff Depth=4.78"Subcatchment 1S: Northeast Corner to 8" 
   Flow Length=199'   Tc=6.0 min   CN=69   Runoff=1.52 cfs  0.110 af

Runoff Area=6,933 sf   69.51% Impervious   Runoff Depth=6.94"Subcatchment 2S: Front Yard to CB#10
   Flow Length=147'   Tc=6.0 min   CN=87   Runoff=1.20 cfs  0.092 af

Runoff Area=3,144 sf   76.02% Impervious   Runoff Depth=7.18"Subcatchment 3S: Parking to CB #9
   Flow Length=46'   Slope=0.0181 '/'   Tc=6.0 min   CN=89   Runoff=0.56 cfs  0.043 af

Runoff Area=10,578 sf   32.70% Impervious   Runoff Depth=5.26"Subcatchment 5S: Back Yard to POA #1
   Flow Length=198'   Tc=6.0 min   CN=73   Runoff=1.46 cfs  0.106 af

Runoff Area=25,283 sf   1.63% Impervious   Runoff Depth=0.80"Subcatchment 17S: West Side to POA #2
   Flow Length=357'   Tc=11.1 min   CN=33   Runoff=0.21 cfs  0.039 af

Runoff Area=4,708 sf   85.92% Impervious   Runoff Depth=7.66"Subcatchment 20S: Driveway to CB #8
   Flow Length=152'   Tc=6.0 min   CN=93   Runoff=0.86 cfs  0.069 af

Runoff Area=17,572 sf   63.56% Impervious   Runoff Depth=6.70"Subcatchment 21S: Parking Lot to CB #7-1
   Flow Length=262'   Tc=9.0 min   CN=85   Runoff=2.71 cfs  0.225 af

Runoff Area=4,788 sf   41.52% Impervious   Runoff Depth=4.07"Subcatchment 30S: Building to Drip Edge
   Tc=6.0 min   CN=63   Runoff=0.51 cfs  0.037 af

Runoff Area=2,900 sf   58.93% Impervious   Runoff Depth=5.50"Subcatchment 31S: Building and Yard to 
   Tc=6.0 min   CN=75   Runoff=0.42 cfs  0.030 af

Runoff Area=13,060 sf   68.77% Impervious   Runoff Depth=6.82"Subcatchment 32S: Parking and Patios to 
   Flow Length=130'   Tc=6.0 min   CN=86   Runoff=2.24 cfs  0.170 af

Runoff Area=2,689 sf   86.09% Impervious   Runoff Depth=7.54"Subcatchment 34S: Building to Drip Edge
   Tc=6.0 min   CN=92   Runoff=0.49 cfs  0.039 af

Runoff Area=6,139 sf   23.26% Impervious   Runoff Depth=3.25"Subcatchment 35S: Building and Yard to 
   Flow Length=134'   Tc=6.0 min   CN=56   Runoff=0.51 cfs  0.038 af

Runoff Area=21,070 sf   71.36% Impervious   Runoff Depth=6.94"Subcatchment 36S: Parking to CB #4-2
   Flow Length=108'   Tc=7.1 min   CN=87   Runoff=3.55 cfs  0.280 af

Runoff Area=4,418 sf   16.50% Impervious   Runoff Depth=2.45"Subcatchment 38S: Yard to LCB #3-1
   Flow Length=103'   Tc=6.0 min   CN=49   Runoff=0.26 cfs  0.021 af

Runoff Area=8,038 sf   83.53% Impervious   Runoff Depth=7.54"Subcatchment 39S: Parking to CB #3-2
   Flow Length=67'   Tc=6.0 min   CN=92   Runoff=1.46 cfs  0.116 af

Runoff Area=3,996 sf   93.09% Impervious   Runoff Depth=7.78"Subcatchment 41S: Building to Drip Edge
   Tc=6.0 min   CN=94   Runoff=0.74 cfs  0.059 af
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Runoff Area=5,707 sf   57.68% Impervious   Runoff Depth=5.02"Subcatchment 42S: Buidling to Drip Edge
   Tc=6.0 min   CN=71   Runoff=0.75 cfs  0.055 af

Runoff Area=21,178 sf   81.09% Impervious   Runoff Depth=6.94"Subcatchment 44S: Parking to Infiltration 
   Flow Length=110'   Tc=6.0 min   CN=87   Runoff=3.67 cfs  0.281 af

Runoff Area=3,058 sf   28.78% Impervious   Runoff Depth=3.25"Subcatchment 50S: Yard to LCB #6
   Flow Length=66'   Tc=6.0 min   CN=56   Runoff=0.26 cfs  0.019 af

Avg. Flow Depth=0.67'   Max Vel=4.27 fps   Inflow=1.52 cfs  0.110 afReach 1R: 8" AC
8.0"  Round Pipe   n=0.012   L=45.0'   S=0.0100 '/'   Capacity=1.31 cfs   Outflow=1.33 cfs  0.110 af

Avg. Flow Depth=0.25'   Max Vel=1.21 fps   Inflow=5.36 cfs  0.093 afReach 44R: Overland Flow Path
n=0.035   L=114.0'   S=0.0091 '/'   Capacity=104.51 cfs   Outflow=4.62 cfs  0.093 af

Peak Elev=70.39'   Inflow=1.20 cfs  0.092 afPond 2P: CB #10
   Outflow=1.20 cfs  0.092 af

Peak Elev=70.40'   Inflow=3.07 cfs  0.245 afPond 3P: CB #9
   Outflow=3.07 cfs  0.245 af

Peak Elev=70.54'   Inflow=6.56 cfs  0.539 afPond 4P: CB #7
8.0"  Round Culvert  n=0.012  L=48.0'  S=0.0096 '/'   Outflow=6.56 cfs  0.539 af

Peak Elev=50.25'   Inflow=6.56 cfs  0.539 afPond 5P: DMH #6179
   Outflow=6.56 cfs  0.539 af

Peak Elev=70.53'   Inflow=3.93 cfs  0.314 afPond 20P: CB #8
   Outflow=3.93 cfs  0.314 af

Peak Elev=70.51'   Inflow=2.71 cfs  0.225 afPond 21P: CB #7-1
   Outflow=2.71 cfs  0.225 af

Peak Elev=51.58'  Storage=95 cf   Inflow=0.51 cfs  0.037 afPond 30P: Drip Edge
   Discarded=0.31 cfs  0.037 af   Primary=0.02 cfs  0.000 af   Outflow=0.33 cfs  0.037 af

Peak Elev=48.19'  Storage=154 cf   Inflow=0.42 cfs  0.031 afPond 31P: LCB #5-1
   Discarded=0.25 cfs  0.031 af   Primary=0.00 cfs  0.000 af   Outflow=0.25 cfs  0.031 af

Peak Elev=51.69'  Storage=204 cf   Inflow=2.24 cfs  0.170 afPond 32P: CB #5-2
12.0"  Round Culvert  n=0.012  L=20.0'  S=0.0050 '/'   Outflow=4.20 cfs  0.179 af

Peak Elev=53.00'  Storage=961 cf   Inflow=4.20 cfs  0.179 afPond 33P: LDMH #5
   Discarded=0.71 cfs  0.152 af   Primary=1.82 cfs  0.026 af   Outflow=2.53 cfs  0.179 af

Peak Elev=51.55'  Storage=99 cf   Inflow=0.49 cfs  0.039 afPond 34P: Drip Edge
   Discarded=0.29 cfs  0.039 af   Primary=0.01 cfs  0.000 af   Outflow=0.29 cfs  0.039 af

Peak Elev=49.42'  Storage=242 cf   Inflow=0.51 cfs  0.038 afPond 35P: LCB #4-1
   Discarded=0.25 cfs  0.038 af   Primary=0.00 cfs  0.000 af   Outflow=0.25 cfs  0.038 af

Peak Elev=52.66'  Storage=576 cf   Inflow=3.55 cfs  0.280 afPond 36P: CB #4-2
12.0"  Round Culvert  n=0.012  L=13.0'  S=0.0046 '/'   Outflow=5.72 cfs  0.287 af
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Peak Elev=53.31'  Storage=675 cf   Inflow=5.72 cfs  0.313 afPond 37P: LDMH #4
   Discarded=0.52 cfs  0.192 af   Primary=5.62 cfs  0.121 af   Outflow=6.14 cfs  0.313 af

Peak Elev=47.71'  Storage=86 cf   Inflow=0.26 cfs  0.021 afPond 38P: LCB #3-1
   Discarded=0.18 cfs  0.021 af   Primary=0.00 cfs  0.000 af   Outflow=0.18 cfs  0.021 af

Peak Elev=52.85'  Storage=63 cf   Inflow=1.46 cfs  0.116 afPond 39P: CB #3-2
12.0"  Round Culvert  n=0.012  L=12.0'  S=0.0050 '/'   Outflow=1.54 cfs  0.116 af

Peak Elev=52.80'  Storage=835 cf   Inflow=6.10 cfs  0.237 afPond 40P: LDMH #3
   Discarded=0.63 cfs  0.131 af   Primary=4.30 cfs  0.106 af   Outflow=4.93 cfs  0.237 af

Peak Elev=52.99'  Storage=122 cf   Inflow=0.74 cfs  0.059 afPond 41P: Drip Edge
   Discarded=0.23 cfs  0.051 af   Primary=0.47 cfs  0.008 af   Outflow=0.70 cfs  0.059 af

Peak Elev=52.93'  Storage=137 cf   Inflow=0.75 cfs  0.055 afPond 42P: Drip Edge
   Discarded=0.28 cfs  0.049 af   Primary=0.40 cfs  0.006 af   Outflow=0.68 cfs  0.055 af

Peak Elev=48.79'  Storage=296 cf   Inflow=0.86 cfs  0.014 afPond 43P: LCB #2-2
   Discarded=0.35 cfs  0.014 af   Primary=0.00 cfs  0.000 af   Outflow=0.35 cfs  0.014 af

Peak Elev=52.41'  Storage=2,326 cf   Inflow=7.26 cfs  0.387 afPond 44P: Infiltration Pond / LCB #'s2 & 2-1 / 
   Discarded=1.75 cfs  0.294 af   Primary=5.36 cfs  0.093 af   Outflow=7.11 cfs  0.387 af

Peak Elev=52.13'  Storage=133 cf   Inflow=0.26 cfs  0.019 afPond 50P: LCB #4-1
   Outflow=0.12 cfs  0.019 af

   Inflow=8.01 cfs  0.646 afLink POA1: POA #1
   Primary=8.01 cfs  0.646 af

   Inflow=4.75 cfs  0.131 afLink POA2: POA #2
   Primary=4.75 cfs  0.131 af

Total Runoff Area = 4.070 ac   Runoff Volume = 1.830 af   Average Runoff Depth = 5.39"
47.27% Pervious = 1.924 ac     52.73% Impervious = 2.146 ac
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NRCC Extreme Precipitation Table 
 
 
 
 
 
 
 
 
 
 
 
 
 



Data represents point estimates calculated from partial duration series. All precipitation amounts are displayed in inches.
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Stormwater Operations & Maintenance Plan 
 
 
 
 
 
 
 
 
 
 
 
 
 



       5090.07a MaintenanceManual 

 

STORMWATER INSPECTION AND MAINTENANCE MANUAL
 

“Monarch Village” 
Assessor’s Map 297, Lot 6 

 
 

OWNER AT TIME OF SUBDIVISION APPROVAL:
Monarch Village, LLC

P.O. Box 365
East Hampstead, NH 03826 

 
 
Proper inspection, maintenance, and repair are key elements in maintaining a successful 
stormwater management program on a developed property.  Routine inspections ensure permit 
compliance and reduce the potential for deterioration of infrastructure or reduced water quality. 
The following responsible parties shall be in charge of managing the stormwater facilities: 
 
 
 
RESPONSIBLE PARTIES: 
 
 
Owner:   Monarch Village, LLC         (978) 685-0568 
   Name                                  Company              Phone  

 
 

Inspection: Monarch Village, LLC         (978) 685-0568 
  Name                                  Company              Phone 
 
 

Maintenance: Monarch Village, LLC         (978) 685-0568 
Name                         Company              Phone  

 
 
 
NOTES:  
 
Inspection and maintenance responsibilities shall transfer to any future property 
owner(s).   
 
This manual shall be updated as needed to reflect any changes related to any transfer of 
ownership and/or any delegation of inspection and maintenance responsibilities to 
another entity 
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LEACHING CATCH BASINS AND DRAIN MANHOLES
Function – Leaching catch basins and drain manholes allow for the infiltration of and provide 
treatment to runoff.   Stormwater infiltration slows runoff, decreases the peak rate of discharge and 
promotes groundwater recharge. 

Maintenance  
 Inspect annually and after significant rainfall events.  
 If an infiltration-based practice does not completely drain within 72-hours following a 

rainfall event, then a qualified professional shall be retained to assess the condition of 
the facility to determine measures required to restore its filtration and/or infiltration 
function(s), including but not limited to removal of accumulated sediments and/or 
replacement or reconstruction of the structure.   

 Remove any obstructions, litter and accumulated sediment or debris as warranted but 
no less than once a year.  
 
 

INFILTRATION PONDS
Function – Infiltration ponds allow for the infiltration of and provide treatment to runoff.   
Stormwater infiltration slows runoff, decreases the peak rate of discharge and promotes 
groundwater recharge. 

Maintenance  
 Inspect annually and after significant rainfall events.  
 If an infiltration-based practice does not completely drain within 72-hours following a 

rainfall event, then a qualified professional shall be retained to assess the condition of 
the facility to determine measures required to restore its filtration and/or infiltration 
function(s), including but not limited to removal of accumulated sediments and/or 
replacement or reconstruction of the structure.   

 Remove any obstructions, litter and accumulated sediment or debris as warranted but 
no less than once a year.  

 Mowing of any grassed area in or adjacent to a raingarden, including its berm, shall be 
performed at least twice per year (when areas are not inundated) to keep the vegetation 
in vigorous condition.  The cut grass shall be removed to prevent the decaying organic 
litter from clogging the filter media or choking other vegetation. 

 Select vegetation should be maintained in healthy condition.  This may include 
pruning, removal and replacement of dead or diseased vegetation.  

 Remove any hard wood growth from pond areas, including side slopes and berms. 
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CULVERTS AND DRAINAGE PIPES
Function – Culverts and drainage pipes convey stormwater away from buildings, walkways, and 
parking areas and to surface waters or closed drainage systems.  

Maintenance  
 Culverts and drainage pipes shall be inspected semi-annually, or more often as needed, 

for accumulation of debris and structural integrity.  Leaves and other debris shall be 
removed from the inlet and outlet to insure the functionality of drainage structures.  
Debris shall be disposed of on site where it will not concentrate back at the drainage 
structures or at a solid waste disposal facility. 

 Riprap Areas - Culvert outlets and inlets shall be inspected during annual maintenance 
and operations for erosion and scour.  If scour or creek erosion is identified, the outlet 
owner shall take appropriate means to prevent further erosion. Increased lengths of 
riprap may require a NHDES Permit and/or local permit.  

 
CATCH BASINS
Function – Catch basins collect stormwater, primarily from paved surfaces and roofs.  Stormwater 
from paved areas often contains sediment and contaminants.  Catch basin sumps serve to trap 
sediment, trace metals, nutrients and debris.  Hooded catch basins trap hydrocarbons and floating 
debris. 

Maintenance  
 Remove leaves and debris from structure grates on an as-needed basis. 
 Sumps shall be inspected and cleaned annually and any removed sediment and debris 

shall be disposed of at a solid waste disposal facility. 
 

LEVEL SPREADERS AND RIP RAP OUTLETS
Function – Level spreaders and rip rap outlets covert concentrated stormwater flows into less-
erosive sheet flow, minimizing erosion and maximizing the treatment capabilities of associated 
buffers.  Vegetated buffers, either forested or meadow, slow runoff which promotes and reduces 
peak rates of runoff.  The reduced velocities and the presence of vegetation encourage the filtration 
of sediment and the limited bio-uptake of nutrients. 

Maintenance
 Inspect level spreaders and buffers at least annually for signs of erosion, sediment 

buildup, or vegetation loss.  
 Inspect level for signs of condensed flows. Level spreader and rip rap shall be 

maintained to disperse flows evenly over level spreader.  
 If a meadow buffer, provide periodic mowing as needed to maintain a healthy stand of 

herbaceous vegetation.  
 If a forested buffer, then the buffer should be maintained in an undisturbed condition, 

unless erosion occurs.  
 If erosion of the buffer (forested or meadow) occurs, eroded areas should be repaired 

and replanted with vegetation similar to the remaining buffer. Corrective action should 
include eliminating the source of the erosion problem and may require retrofit or 
reconstruction of the level spreader.  

 Remove debris and accumulated sediment and dispose of properly.  
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LANDSCAPED AREAS – ORGANIC FERTILIZER MANAGEMENT
Function – All fertilizer used on site shall be certified organic.  Organic fertilizer management 
involves controlling the rate, timing and method of organic fertilizer application so that the 
nutrients are taken up by the plants thereby reducing the chance of polluting the surface and 
ground waters.  Organic fertilizer management can be effective in reducing the amounts of 
phosphorus and nitrogen in runoff from landscaped areas, particularly lawns.   

Maintenance  
 Have the soil tested by your landscaper or local Soil Conservation Service for nutrient 

requirements and follow the recommendations. 
 Do not apply organic fertilizer to frozen ground. 
 Clean up any organic fertilizer spills. 
 Do not allow organic fertilizer to be broadcast into water bodies. 
 When organically fertilizing a lawn, water thoroughly, but do not create a situation 

where water runs off the surface of the lawn. 
 

LANDSCAPED AREAS LITTER CONTROL
Function – Landscaped areas tend to filter debris and contaminates that may block drainage 
systems and pollute the surface and ground waters. 
 Maintenance  

 Litter Control and lawn maintenance involves removing litter such as trash, leaves, lawn 
clippings, pet wastes, oil and chemicals from streets, parking lots, and lawns before 
materials are transported into surface waters. 

 Litter control shall be implemented as part of the grounds maintenance program.   
 
 
VEGETATIVE SWALES
Function – Vegetative swales filter sediment from stormwater, promote infiltration, and the uptake 
of contaminates.  They are designed to treat runoff and dispose of it safely into the natural drainage 
system.  

Maintenance  
 Timely maintenance is important to keep a swale in good working condition. Mowing of 

grassed swales shall be monthly to keep the vegetation in vigorous condition.  The cut 
vegetation shall be removed to prevent the decaying organic litter from adding 
pollutants to the discharge from the swale.  

 Fertilizing shall be bi-annual or as recommended from soil testing.   
 Inspect swales following significant rainfall events. 
 Woody vegetation shall not be allowed to become established in the swales or rock 

riprap outlet protection and if present shall be removed.   
 Accumulated debris disrupts flow and leads to clogging and erosion.  Remove debris 

and litter as necessary. 
 Inspect for eroded areas.  Determine cause of erosion and correct deficiency as 

required.  Monitor repaired areas. 
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DE ICING CHEMICAL USE AND STORAGE
Function – Sand and salt are used for de-icing of drives.  

Maintenance  
 Salt is highly water-soluble.  Contamination of freshwater wetlands and other sensitive 

areas can occur when salt is stored in open areas.  Salt piles shall be covered at all times 
if not stored in a shed.  Runoff from stockpiles shall be contained to keep the runoff from 
entering the drainage system. 

 When shared driveways and walks are free of snow and ice, they should be swept clean.  
Disposal shall be in a solid waste disposal facility. 

 Salt use shall be minimized.  Sand shall be used for de-icing activities when possible.  
Salt is highly water-soluble.  Contamination of freshwater wetlands and other sensitive 
areas can occur when salt is stored in open areas.  Owner shall not store salt piles on 
site.   
 

CONTROL OF INVASIVE PLANTS
Function – Invasive plants are introduced, alien, or non-native plants, which have been moved by 
people from their native habitat to a new area.  Some exotic plants are imported for human use 
such as landscaping, erosion control, or food crops.  They also can arrive as "hitchhikers" among 
shipments of other plants, seeds, packing materials, or fresh produce.  Some exotic plants become 
invasive and cause harm by:  

 becoming weedy and overgrown;  
 killing established shade trees;  
 obstructing pipes and drainage systems;  
 forming dense beds in water;  
 lowering water levels in lakes, streams, and wetlands;  
 destroying natural communities;  
 promoting erosion on stream banks and hillsides; and  
 resisting control except by hazardous chemical.  

Maintenance  
During maintenance activities, check for the presence of invasive plants and remove in a safe 
manner as described in the attached “Methods for Disposing Non-Native Invasive Plants” 
prepared by the UNH Cooperative Extension.    

 
GENERAL CLEAN UP

 Upon completion of the project, the contractor shall remove all temporary stormwater 
structures (i.e., temporary stone check dams, silt fence, temporary diversion swales, catch 
basin inlet filter, etc.).  Any sediment deposits remaining in place after the silt fence or filter 
barrier is no longer required shall be dressed to conform to the existing grade, prepared, 
and seeded.  Remove any sediment in catch basins and clean drain pipes that may have 
accumulated during construction. 

 Once in operation, all paved areas of the site should be swept at least once annually at the 
end of winter/early spring prior to significant spring rains. 

 



  

  STORM WATER SYSTEM OPERATION AND MAINTENANCE REPORT 
 

General Information 
Project Name   

 
Owner  

 
Inspector’s Name(s)  

 
Inspector’s Contact Information   

 
Date of Inspection                                                           Start Time:                           End Time: 

 
Type of Inspection: 

  Annual Report          Post-storm event     Due to a discharge of significant amounts of sediment 
 
Notes: 
 

 
General Site Questions and Discharges of Significant Amounts of Sediment 

Subject Status Notes 
A discharge of significant amounts of sediment may be indicated by (but is not limited to) observations of the following.   
Note whether any are observed during this inspection: 
                                                                                                                                    Notes/ Action taken: 
1 Do the current site conditions reflect 

the attached site plan?   
Yes  
No 

 

2 Is the site permanently stabilized, 
temporary erosion and sediment 
controls are removed, and stormwater 
discharges from construction activity 
are eliminated? 

Yes  
No 

 

3 Is there evidence of the discharge of 
significant amounts of sediment to 
surface waters, or conveyance systems 
leading to surface waters? 

Yes  
No 

 

 
 

Permit Coverage and Plans 
# BMP/Facility Inspected Corrective Action Needed and Notes Date Corrected 

 Infiltration Ponds Yes  
No 

  

 Catch Basins Yes  
No 

  

 Drainage Pipes Yes  
No 

 
 

 

 Riprap Aprons Yes  
No 

  

 Leaching Catch Basins and Drain 
Manholes 

Yes  
No 

  

 Site Vegetation Yes  
No 

  

 





 

 
Section 8 
 
Watershed Plans 
 
Pre-Development Drainage Area Plan 
Post-Development Drainage Area Plan 
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M E M O R A N D U M 
 
Ref: 2109A 
 
To: Erik Saari, Vice President 
 Altus Engineering, Inc.  
  
From: Stephen G. Pernaw, P.E., PTOE 
 
Subject: Proposed Residential Development – Traffic Evaluation 
               Portsmouth, New Hampshire  
  
Date: August 3, 2021  

As requested, Pernaw & Company, Inc. has conducted this “Traffic Evaluation” regarding the 
residential development project that is proposed by Monarch Village, LLC at what is now the 
Wren’s Nest Village Inn site on the west side of US Route 1 (US1) in Portsmouth, New 
Hampshire.  This study evaluates the US1/Existing Site Driveway intersection in terms of traffic 
operations, capacity, and safety based on an analysis of 2032 Build traffic volumes.  The purpose 
of this memorandum is to summarize our research of available traffic count data, our recent 
traffic counts at the subject site, the trip generation analysis for the proposed development, the 
post-development traffic projections, and the results of the various technical analyses.  To 
summarize:        

Proposed Development – The plan entitled “Board of Adjustment Site Plan,” prepared by Altus 
Engineering, Inc., Sheet 1 of 1, dated April 28, 2021 shows that the proposed development will 
replace the 33-room inn with 75 new residential apartment units in eight buildings (proposed and 
existing).  These buildings will be reached via a private site driveway (see Attachment 1).  The 
existing driveway intersects the west side of US1 approximately 700-feet north of Coach Road.  
The location of the subject site with respect to the area roadway system and the automatic traffic 
recorder are shown on Figure 1.  

Existing Conditions – US1 extends in a general north-south direction and provides access 
between Maine (northerly) and North Hampton (southerly). This road provides one travel lane in 
each direction for through traffic in the vicinity of the subject site.  The pavement width is 
delineated with a continuous two-way left-turn lane and four-inch single white edge lines.  A 
combination of paved, grass, and gravel shoulders of variable width are present along both sides 
of the roadway.  The speed limit is posted at 45 mph in each direction in this area. 

Existing Traffic Volumes – According to a short-term NHDOT traffic count conducted on US1 
in August 2020, this roadway section carried an estimated Annual Average Daily Traffic 
(AADT) volume of approximately 15,268 vehicles per day (vpd), down from 18,297 vpd in 
2019. The hourly data indicates that weekday volumes typically reached peak levels from 8:00 to 
9:00 AM and from 3:00 to 4:00 or 4:00 to 5:00 PM.  The diagrams on Page 3 summarize the 
daily and hourly variations in traffic demand on US1 in 2020 (with Covid-19) and in 2017 (pre-
pandemic) (see Attachments 2-4). 



 Pernaw & Company

2109A

Figure 1

Pernaw & Company, Inc.

Traffic Evaluation, Proposed Residential Development, Portsmouth, New Hampshire
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The raw 2021 directional traffic volume data on US1 are summarized in the diagrams below.  
This data shows that travel in the northbound direction is predominant during the morning peak 
hour, and this reverses to southbound during the evening peak hour.  This pattern is indicative of 
the employment opportunities in the city, and the proximity of Interstate Route 95.   
 
                                                          
  

 

 

 

 

 

 

 

 

When compared with the 2017 NHDOT count data, it is obvious that the current traffic levels on 
US1 have been affected by the COVID-19 pandemic.  For this reason, the subsequent post-
development traffic volumes contained herein reflect the use of a separate COVID adjustment 
factor.  The raw traffic count data is attached (see Attachments 5-13). 

Trip Generation – To estimate the quantity of vehicle-trips that will be produced by the proposed 
residential apartment units, the standard trip generation rates and equations published by the 
Institute of Transportation Engineers1 (ITE) were considered.  More specifically, Land Use Code 
LUC 220 - Multifamily Housing (Low-Rise) was utilized for the proposed apartments, and LUC 
320 – Motel was utilized for the former inn.  The new apartments are expected to generate 
approximately 36 vehicle-trips (8 arrivals, 28 departures) during the AM peak hour, and 46 
vehicle-trips (29 arrivals, 17 departures) during the PM peak hour, on an average weekday basis 
(see Attachment 14).  Attachment 15 contains diagrams that show the distribution of site traffic 
at the US1/Existing Site Driveway intersection. 
 

 
1 Institute of Transportation Engineers, Trip Generation, 10th Edition (Washington, D.C., 2017) 



 

5 
2109A 

 

Future Build Traffic Projections – The diagrams below summarize the Build traffic projections 
for the 2032 horizon year.  These projections are based on the July 2021 traffic count data, a 
peak-month seasonal adjustment factor of 1.02 (see Attachment 16), a 1.0% background traffic 
growth rate, compounded annually (see Attachment 17), and a COVID-19 adjustment factor of 
1.19 (see Attachment 18).  The trip distribution analysis (see Attachment 19) indicates that the 
majority of site traffic (73%) are expected to travel to/from points north on US1. 

 

         

                                                                       

       Weekday (24 Hour) 

Entering 56 veh 275 veh 219 trips

Exiting 56 veh 275 veh 219 trips

Total 112 trips 550 trips 438 trips

Entering 5 veh 8 veh 3 trips

Exiting 8 veh 28 veh 20 trips

Total 13 trips 36 trips +23 trips

Entering 7 veh 29 veh 22 trips

Exiting 6 veh 17 veh 11 trips

Total 13 trips 46 trips +33 trips

1 ITE Land Use Code 320 - M otel w/ 33 rooms

2 ITE Land Use Code 220 - M ultifamily Housing (Low-Rise) w/ 75 apartments

       AM Peak Hour 

       PM Peak Hour 

Table 1
Trip Generation Comparison

(3548 Lafayette Road - Portsmouth, New Hampshire)

Former Wren's 

Nest Village Inn 1
Proposed 

Apartments 2 Net Change
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Auxiliary Turn Lane Warrants Analysis   

Left-Turn Treatment - The type of treatment needed to accommodate left-turning vehicles from 
any street or highway to an intersecting side street (or driveway) can range from no treatment, 
where turning volumes are low; to the provision of a bypass lane for through traffic to travel 
around left-turning vehicles; to the addition of a formal center turn lane used exclusively by left-
turning vehicles for deceleration and storage while waiting to complete their maneuvers. 
Fortunately, this section of US1 is currently delineated with a continuous two-way left-turn lane.   

Right-Turn Treatment - The type of treatment needed to accommodate right-turning vehicles 
from any street or highway to any intersecting side street (or driveway) can range from a radius 
only, where turning volumes are low; to the provision of a short 10:1 right-turn taper; to the 
addition of an exclusive right-turn lane, where turning volumes and through traffic volumes are 
significant.  Analysis of the 2022 traffic volumes contained herein using NCHRP 457 guidelines 
confirmed that right-turn treatment is warranted during the PM peak hour period at the subject 
intersection.  The results of these analyses are summarized on Table 2 and the computations are 
attached (Attachments 20 & 21).  It should be noted that only 13 right-turn arrivals would satisfy 
this criterion. At busier intersections on US1 (Constitution Avenue, West Road, etc.) right-turns 
occur from the through lane on a regular basis.  

Minor Road Approach Treatment - The type of treatment needed to accommodate exiting 
vehicles from the minor-road approach at a stop-controlled intersection can range from a single 
lane (shared left-right lane) in low-volume conditions, to two exit lanes (exclusive left-turn lane 
and exclusive right-turn lane) where turning volumes and through traffic volumes are significant, 
to multiple exit lanes in extreme cases.  The analysis is also summarized on Table 2 and shows 
that a single departure lane on the existing site driveway approach to US1 is sufficient for the 
size and type of development that is proposed (see Attachments 22 & 23).  
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AM Peak PM Peak AM Peak PM Peak

II. RIGHT-TURN LANE WARRANTS ANALYSIS

          Peak Hour Inputs:

6 21 - -

642 945 - -

45 45 - -

          Limiting Right-Turn Volume (veh/h) 27 13 - -

NO YES - -

III. MINOR-ROAD APPROACH GEOMETRY ANALYSIS

          Peak Hour Inputs:

- - 1536 2022

- - 29 29

- - 28 17

          Limiting Minor-Road Volume (veh/h) - - 84 43

          Consider TWO Approach Lanes? - - NO NO

Approach Volume (SB)

Speed (mph)

          Add Right-Turn Bay?

Major-Road Volume (NB-SB)

% Right-Turns on Minor (EB)

Minor-Road Approach Volume

Table 2
Auxiliary Turn Lane Warrants Analysis

US Route 1 / Existing Site Driveway

2022 Opening Year Case 2032 Horizon Year Case

Right-Turn Volume (SB)
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Findings & Conclusions  

1. The July 2021 traffic count conducted on US1 at the subject site revealed that approximately 
1,130 vehicles were observed passing the site during the AM peak hour (7:45 to 8:45 AM) 
and 1,473 vehicles observed during the PM peak hour (3:15 to 4:15 PM).  The predominant 
travel direction was northbound during the AM, and southbound during the PM.   

2. The Wren’s Nest Village Inn did not appear to be in full operation as it generated only          
0 (AM) and 5 (PM) vehicle-trip during the peak hour periods. 

3. The proposed residential apartment units are expected to generate approximately 36 (AM) 
and 46 (PM) vehicle-trips during the peak hour periods.  The majority (73%) are expected to 
travel to/from points north on US1. 

4. The 2022 PM Build traffic volumes satisfy the NCHRP guidelines for right-turn treatment 
with only 21 southbound right-turn arrivals.  Based on the lane configuration utilized at many 
other busier intersections on US1 (with shared through-right lanes), it is reasonable to expect 
that the subject intersection will continue to function safely and efficiently with one shared 
travel lane on each approach to the US1/Existing Site Driveway intersection.      

5. The available sight distances looking left and right from the site driveway approach to US1 
exceed the NHDOT 400-foot guideline by a considerable margin as a result of the straight 
horizontal alignment of the highway in the flat terrain. 

For a development project of this size and type, providing ample sight distances (looking left and 
right from the site driveway to US1) is the most important safety consideration.  The existing site 
driveway should operate under stop sign control (MUTCD R1-1), and be delineated with a 12-24 
inch white stop line, and a short section of four-inch double-yellow centerline to separate 
inbound and outbound vehicles.  In short, we find that the existing lane configuration at the 
US1/Existing Site Driveway intersection is appropriate for the size and type of development that 
is proposed, and that physical modifications are not necessary.           

                                                                                                                          

Attachments                                                                                                                                                             
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City of Portsmouth, New Hampshire 

Site Plan Application Checklist 
 

 

This site plan application checklist is a tool designed to assist the applicant in the planning process and for preparing the application for Planning 
Board review. A pre-application conference with a member of the planning department is strongly encouraged as additional project information may 
be required depending on the size and scope. The applicant is cautioned that this checklist is only a guide and is not intended to be a complete list of 
all site plan review requirements. Please refer to the Site Plan review regulations for full details. 

Applicant Responsibilities (Section 2.5.2): Applicable fees are due upon application submittal along with required attachments. The application shall 
be complete as submitted and provide adequate information for evaluation of the proposed site development. Waiver requests must be submitted 
in writing with appropriate justification.  

Name of Owner/Applicant: __________________________________ Date Submitted: ______________________  

Phone Number: ____________________________________ E-mail: _____________________________________ 

Site Address: ____________________________________________________________ Map: ______ Lot: _______ 

Zoning District: __________________________________ Lot area: ____________ sq. ft. 
 

Application Requirements 
 Required Items for Submittal Item Location  

(e.g. Page or  
Plan Sheet/Note #) 

Waiver 
Requested 

 Fully executed and signed Application form. 
(2.5.2.3) 

 N/A 

 All application documents, plans, supporting documentation and 
other materials provided in digital Portable Document Format (PDF).  
(2.5.2.8) 

 N/A 

 

Site Plan Review Application Required Information 
 Required Items for Submittal Item Location  

(e.g. Page/line or  
Plan Sheet/Note #) 

Waiver 
Requested 

 Statement that lists and describes “green” building components and 
systems.  
(2.5.3.1A) 

  

 Gross floor area and dimensions of all buildings and statement of 
uses and floor area for each floor. 
(2.5.3.1B) 

 N/A 

 Tax map and lot number, and current zoning of all parcels under Site 
Plan Review. 
(2.5.3.1C) 

 N/A 

 Owner’s name, address, telephone number, and signature. Name, 
address, and telephone number of applicant if different from owner. 
(2.5.3.1D) 

 N/A 

Valued Customer
Typewritten Text
Naveesha Holdings, LLC (Owner)
Monarch Village, LLC (Applicant)

Valued Customer
Typewritten Text
08/23/21

Valued Customer
Typewritten Text
X

Valued Customer
Typewritten Text
X

Valued Customer
Typewritten Text
X

Valued Customer
Typewritten Text
X

Valued Customer
Typewritten Text
X

Valued Customer
Typewritten Text
X

Valued Customer
Typewritten Text
Cover Sheet

Valued Customer
Typewritten Text
Sheet EX-1, Note

Valued Customer
Typewritten Text
2

Valued Customer
Typewritten Text
Green Statement

Valued Customer
Typewritten Text
Sheet C2

Valued Customer
Typewritten Text
Viewpoint

Valued Customer
Typewritten Text
Viewpoint

Valued Customer
Typewritten Text
3548 Lafayette Road

Valued Customer
Typewritten Text
297	         6

Valued Customer
Typewritten Text
Gateway 1					     162,970

Valued Customer
Typewritten Text
(978) 685-0568					      nlee@ncsne.com



Site Plan Application Checklist/April 2019      Page 2 of 7 
 

Site Plan Review Application Required Information 
 Required Items for Submittal Item Location  

(e.g. Page/line or  
Plan Sheet/Note #) 

Waiver 
Requested 

 Names and addresses (including Tax Map and Lot number and 
zoning districts) of all direct abutting property owners (including 
properties located across abutting streets) and holders of existing 
conservation, preservation or agricultural preservation restrictions 
affecting the subject property. 
(2.5.3.1E) 

 N/A 

 Names, addresses and telephone numbers of all professionals 
involved in the site plan design. 
(2.5.3.1F) 

 N/A 

 List of reference plans. 
(2.5.3.1G) 

 N/A 

 List of names and contact information of all public or private utilities 
servicing the site. 
(2.5.3.1H) 

 N/A 

 

Site Plan Specifications 
 Required Items for Submittal Item Location  

(e.g. Page/line or  
Plan Sheet/Note #) 

Waiver 
Requested 

 Full size plans shall not be larger than 22 inches by 34 inches with 
match lines as required, unless approved by the Planning Director. 
Submittals shall be a minimum of 11 inches by 17 inches as specified 
by Planning Dept. staff. (2.5.4.1A) 

Required on all plan 
sheets 

N/A 

 Scale: Not less than 1 inch = 60 feet and a graphic bar scale shall be 
included on all plans. 
(2.5.4.1B) 

Required on all plan 
sheets 

N/A 

 GIS data should be referenced to the coordinate system New 
Hampshire State Plane, NAD83 (1996), with units in feet. 
(2.5.4.1C) 

 N/A 

 Plans shall be drawn to scale.  
(2.5.4.1D) 

Required on all plan 
sheets 

N/A 

 Plans shall be prepared and stamped by a NH licensed civil engineer. 
(2.5.4.1D) 

 N/A 

 Wetlands shall be delineated by a NH certified wetlands scientist 
and so stamped. (2.5.4.1E) 

 N/A 

 Title (name of development project), north point, scale, legend. 
(2.5.4.2A) 

 N/A 

 Date plans first submitted, date and explanation of revisions. 
(2.5.4.2B) 

 N/A 

 Individual plan sheet title that clearly describes the information that 
is displayed.  
(2.5.4.2C) 

Required on all plan 
sheets 

N/A 

 Source and date of data displayed on the plan. 
(2.5.4.2D) 

 N/A 
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Site Plan Specifications 
 Required Items for Submittal Item Location  

(e.g. Page/line or  
Plan Sheet/Note #) 

Waiver 
Requested 

 A note shall be provided on the Site Plan stating: “All conditions on 
this Plan shall remain in effect in perpetuity pursuant to the 
requirements of the Site Plan Review Regulations.” 
(2.5.4.2E) 

 N/A 

 Plan sheets submitted for recording shall include the following 
notes: 

a. “This Site Plan shall be recorded in the Rockingham County 
Registry of Deeds.” 

b. “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.” 

(2.13.3) 

 N/A 

 Plan sheets showing landscaping and screening shall also include the 
following additional notes: 

a. “The property owner and all future property owners shall be 
responsible for the maintenance, repair and replacement of 
all required screening and landscape materials.” 

b. “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.” 

c. “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.” 

(2.13.4) 

 N/A 
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Site Plan Specifications – Required Exhibits and Data 
 Required Items for Submittal Item Location 

(e.g. Page/line or 
Plan Sheet/Note #) 

Waiver 
Requested 

 1. Existing Conditions: (2.5.4.3A)   

 a. Surveyed plan of site showing existing natural and built features;   

 b. Zoning boundaries;   

 c. Dimensional Regulations;   

 d. Wetland delineation, wetland function and value assessment;   

 e. SFHA, 100-year flood elevation line and BFE data.   

 2. Buildings and Structures: (2.5.4.3B)   

 a. Plan view: Use, size, dimensions, footings, overhangs, 1st fl. 
elevation;  

  

 b. Elevations: Height, massing, placement, materials, lighting, 
façade treatments; 

  

 c. Total Floor Area;   

 d. Number of Usable Floors;   

 e. Gross floor area by floor and use.   

 3. Access and Circulation: (2.5.4.3C)   

 a. Location/width of access ways within site;   

 b. Location of curbing, right of ways, edge of pavement and 
sidewalks; 

  

 c. Location, type, size and design of traffic signing (pavement 
markings); 

  

 d. Names/layout of existing abutting streets;   

 e. Driveway curb cuts for abutting prop. and public roads;   

 f. If subdivision; Names of all roads, right of way lines and 
easements noted; 

  

 g. AASHTO truck turning templates, description of minimum vehicle 
allowed being a WB-50 (unless otherwise approved by TAC). 

  

 4. Parking and Loading: (2.5.4.3D)   

 a. Location of off street parking/loading areas, landscaped 
areas/buffers; 

  

 b. Parking Calculations (# required and the # provided).   

 5. Water Infrastructure: (2.5.4.3E)   

 a. Size, type and location of water mains, shut-offs, hydrants & 
Engineering data; 

  

 b. Location of wells and monitoring wells (include protective radii).   

 6. Sewer Infrastructure: (2.5.4.3F)   

 a. Size, type and location of sanitary sewage facilities & Engineering 
data. 

  

 7. Utilities: (2.5.4.3G)   

 a. The size, type and location of all above & below ground utilities;   

 b. Size type and location of generator pads, transformers and other 
fixtures. 
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Site Plan Specifications – Required Exhibits and Data 

 Required Items for Submittal Item Location 
(e.g. Page/line or 

Plan Sheet/Note #) 

Waiver 
Requested 

 8. Solid Waste Facilities: (2.5.4.3H)   

 a. The size, type and location of solid waste facilities.   

 9. Storm water Management: (2.5.4.3I)   

 a. The location, elevation and layout of all storm-water drainage.   

 10. Outdoor Lighting: (2.5.4.3J)   

 a. Type and placement of all lighting (exterior of building, 
parking lot and any other areas of the site) and;  

b. photometric plan. 

  

 11. Indicate where dark sky friendly lighting measures have 
been implemented. (10.1) 

  

 12. Landscaping: (2.5.4.3K)   

 a. Identify all undisturbed area, existing vegetation and that 
which is to be retained; 

  

 b. Location of any irrigation system and water source.   

 13. Contours and Elevation: (2.5.4.3L)   

 a. Existing/Proposed contours (2 foot minimum) and finished 
grade elevations. 

  

 14. Open Space: (2.5.4.3M)   

 a. Type, extent and location of all existing/proposed open space.    

 15. All easements, deed restrictions and non-public rights of 
ways.    (2.5.4.3N) 

  

 16. Location of snow storage areas and/or off-site snow 
removal.   (2.5.4.3O) 

  

 17. Character/Civic District (All following information shall be 
included): (2.5.4.3Q) 

  

 a. Applicable Building Height (10.5A21.20 & 10.5A43.30);   

 b. Applicable Special Requirements (10.5A21.30);   

 c. Proposed building form/type (10.5A43);   

 d. Proposed community space (10.5A46).   
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Other Required Information 
 Required Items for Submittal Item Location  

(e.g. Page/line or  
Plan Sheet/Note #) 

Waiver 
Requested 

 Traffic Impact Study or Trip Generation Report, as required. 
(Four (4) hardcopies of the full study/report and Six (6) summaries to be 
submitted with the Site Plan Application) (3.2.1-2) 

  

 Indicate where Low Impact Development Design practices have 
been incorporated. (7.1) 

  

 Indicate whether the proposed development is located in a wellhead 
protection or aquifer protection area. Such determination shall be 
approved by the Director of the Dept. of Public Works. (7.3.1) 

  

 Indicate where measures to minimize impervious surfaces have 
been implemented. (7.4.3) 

  

 Calculation of the maximum effective impervious surface as a 
percentage of the site. (7.4.3.2) 

  

 Stormwater Management and Erosion Control Plan. 
(Four (4) hardcopies of the full plan/report and Six (6) summaries to be 
submitted with the Site Plan Application) (7.4.4.1) 

  

 

Final Site Plan Approval Required Information 
 Required Items for Submittal Item Location  

(e.g. Page/line or  
Plan Sheet/Note #) 

Waiver 
Requested 

 All local approvals, permits, easements and licenses required, 
including but not limited to: 

a. Waivers; 
b. Driveway permits; 
c. Special exceptions; 
d. Variances granted; 
e. Easements; 
f. Licenses. 

(2.5.3.2A) 

  

 Exhibits, data, reports or studies that may have been required as 
part of the approval process, including but not limited to: 

a. Calculations relating to stormwater runoff; 
b. Information on composition and quantity of water demand 

and wastewater generated; 
c. Information on air, water or land pollutants to be 

discharged, including standards, quantity, treatment 
and/or controls; 

d. Estimates of traffic generation and counts pre- and post-
construction; 

e. Estimates of noise generation; 
f. A Stormwater Management and Erosion Control Plan; 
g. Endangered species and archaeological / historical studies; 
h. Wetland and water body (coastal and inland) delineations; 
i. Environmental impact studies. 

(2.5.3.2B) 
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Final Site Plan Approval Required Information 
 Required Items for Submittal Item Location  

(e.g. Page/line or  
Plan Sheet/Note #) 

Waiver 
Requested 

 A document from each of the required private utility service 
providers indicating approval of the proposed site plan and 
indicating an ability to provide all required private utilities to the 
site. 
(2.5.3.2D) 

 A list of any required state and federal permit applications required 
for the project and the status of same. 
(2.5.3.2E) 

Applicant’s Signature: ______________________________________ Date: ___________________________ 

Valued Customer
Typewritten Text
X

Valued Customer
Typewritten Text
Cover Sheet

Valued Customer
Typewritten Text
08/23/21

Valued Customer
Typewritten Text
Pending (Eversource and 
Unitil)



































Top of Sill
-1' - 0 3/8"

Finish Floor 2nd
9' - 5 5/8"

Finish Floor 1st
0' - 0"

Finish Ceiling 1st
7' - 10"

Finish Ceiling 2nd
17' - 3 5/8"

Finish Floor 3rd
18' - 11 1/4"

Finish Ceiling 3rd
26' - 9 1/4"

Ridge
33' - 1 3/4"

SHIP LOOSE TRUSS COMPONENT ROOF 
TOP 
INSTALLED ONSITE BY SET CREW. 
INTERIOR FINISHES ONSITE BY BUILDER.

SHIP LOOSE TRUSS COMPONENT ROOF TOP.  INSTALLED 
ONSITE BY SET CREW. INTERIOR FINISHES ONSITE BY BUILDER.

T
O

P
 O

F
 F

LA
T

 
T

R
U

S
S

 T
O

 
B

O
T

T
O

M
 O

F
 

H
IP

 T
R

U
S

S

T
O

P
 O

F
 F

LA
T

 T
R

U
S

S
 T

O
 

B
O

T
T

O
M

 O
F

 H
IP

 T
R

U
S

S

T
O

P
 O

F
 F

LA
T

 T
R

U
S

S
 

T
O

 R
ID

G
E

 

7'
 - 

10
"

7'
 - 

10
"

7'
 - 

10
"

ROOFTOP UNIT & DOG 
HOUSE BY OTHERS

SHIP LOOSE TRUSS COMPONENT ROOF 
INSTALLED ONSITE BY SET CREW. 
INTERIOR FINISHES ONSITE BY BUILDER.

2'
 - 

0 
1/

4"

4'
 - 

11
 3

/4
"

4'
 - 

0 
13

/1
6"

SHIP LOOSE TRUSS COMPONENT ROOF TOP.  INSTALLED 
ONSITE BY SET CREW. INTERIOR FINISHES ONSITE BY BUILDER.

2' - 0" 2' - 0"

1' - 0"

2' - 0" 2' - 0"

1' - 0"

6" 6"

5 3/4" 6"

ROOFTOP UNIT & DOG 
HOUSE BY OTHERS

ROOFTOP UNIT & DOG 
HOUSE BY OTHERS ROOFTOP UNIT & DOG 

HOUSE BY OTHERS

34
' -

 2
 1

/8
"



Level 1
0' - 0"

Floor 2
9' - 0"

Floor 3
18' - 0"

Level 1
0' - 0"

Floor 2
9' - 0"

Floor 3
18' - 0"

Level 1
0' - 0"

Floor 2
9' - 0"

Floor 3
18' - 0"

Level 1
0' - 0"

Floor 2
9' - 0"

Floor 3
18' - 0"

1 Front Elevation

2 Back Elevation

3 Left Elevation

4 Right Elevation


	Cover Letter
	Green Building Statement
	Drainage Analysis
	Traffic Evaluation
	Site Plan Application Checklist
	Plan Set
	Site Plan
	Stormwater Management Plan
	Utilities Plan
	Sewer Plan and Profile
	Exterior Renderings




