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August 2, 2023 
 
Rochester Planning Board 
Attn. Mark Collopy, Chair 
31 Wakefield Street 
Rochester, NH 03867 
 
RE: Major Subdivision Application (SUBD-22-7) - resubmission 
 Autumn Street, Rochester, NH 
 Tax Map 104, Lot 10 
 JBE Project No. 22022 
 
Dear Board Members,  
 
Jones & Beach Engineers, Inc., on behalf of our client, Tuck Realty Corporation, is providing 
a resubmission of design documents for the above-mentioned parcel. Below is a summary of 
where we see the project is at and what has been completed since our last submission: 
 

 Per a meeting with Rochester DPW and the Planning Dept., a HEC-RAS study & 
report was requested to support the requested waiver for post-development peak 
volume of runoff exceeding pre-development levels and waiver request for no 
groundwater infiltration. Our survey department completed a survey of the Salmon 
Falls River to generate eleven (11) cross-sections which were then used to create a 
HEC-RAS model and complete a report detailing the results. Our report shows that 
although there is an increase in runoff volume from the project area, the reductions in 
peak rates of runoff for all storm-events has no affect on the flooding levels. If 
anything, there is a slight improvement (refer to zoomed in images in report). 

 The bioretention systems between a select number of lots/homes have been removed 
from the design due to the results of the HEC-RAS report. DPW and the Planning 
Dept. expressed concern having these systems between individual lots scattered 
through the subdivision. We agree that there could be long-term problems with 
maintenance and potential hassle for the City if problems arise between landowners. 

 Bioretention System #1 w/ internal storage reservoir has been reduced in size per 
some further design review, reducing development within the shoreland zone. 

 The plans have been modified to remove homes and driveways from the plans to 
better match the level of development NHDES Alteration of Terrain and Shoreland 
like to see on lot subdivisions. The roof area, cleared area, and driveway areas have 
still been accounted for in the drainage analysis, carrying a standard value for all lots. 

 Lastly, since our last discussions with the city, we have received our NHDES Sewer 
Connection Permit and NHDSE Shoreland Permit. These are included with this 
letter. 
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If you have any questions or need any additional information, please feel free to contact our 
office. We look forward to discussing this project with the Planning Board in January. Thank 
you very much for your time. 
 
Very truly yours, 
JONES & BEACH ENGINEERS, INC. 
 
 
 
Ian MacKinnon, P.E. 
Project Manager 
 
cc:  Mike Garrepy, Tuck Realty Corporation representative (application & plans via email)
  







State of New Hampshire
Department of Environmental Services
29 Hazen Drive, P.O. Box 95, Concord, NH 03302-0095

(603) 271-3503                FAX (603) 271-4128

SEWER CONNECTION PERMIT 

Project Name: Copp's Landing

Location : Autumn Street

Engineer : Jones & Beach - Ian Mackinnon, PE

Rochester

Date of Request : 5/1/2023

Official  Signature :

Municipality/POTW :

PERMIT/REQUEST NUMBER D2023-0501

FLOW : 4,692 APPROVAL DATE 7/12/2023

The New Hampshire Department of Environmental Services (NHDES) has reviewed and hereby approves 

Approval of the connection to the municipality's wastewater facilities is based on a review of the supporting 

information submitted and is subject to the conditions indicated below.

CONDITIONS :

Approval applies only to the sewerage plans and sewer connection application received by NHDES.

This approval will become void if the sewerage construction or discharge has

not begun within three years of the approval date.

All sewerage construction must comply with the requirements of Chapter Env-Wq 700,

Peter Nourse - Director of Public Works

John J. Muras, PE

Issued by :

DES approves design plans and specifications for sewer extension (1,215 LF 2" SDR 21 
PVC and residential grinder pump stations).

WATER DIVISION - WASTEWATER ENGINEERING BUREAU - DESIGN REVIEW SECTION

gallons/day

the Standards of Design and Construction for Sewerage and Wastewater Treatment Facilities.

cc: Jones & Beach - Ian Mackinnon, PE

the request as follows: 

No deviations from approved plans or specifications shall be made without prior written approval from DES.
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TOTAL LOT AREA
691,524± SQ. FT.

15.88± AC

APPLICANT/OWNER
EWST, LLC

P.O. BOX 190
EXETER, NH 03833

BK 5054/PG 712

PROJECT PARCEL
CITY OF ROCHESTER
TAX MAP 104, LOT 10
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LAZREMOVED INDIVIDUAL LOT CONSTRUCTION4/14/236

LAZREVISIONS PER NHDES SEWER COMMENTS6/6/237

LAZREVISIONS PER NHDES SEWER COMMENTS7/11/238
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APPROVED - ROCHESTER, NH
PLANNING BOARD
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A1 SUBDIVISION PLAN

A2 EASEMENT PLAN

C2 OVERALL SITE & UTILITY PLAN

C2-1 - C2-2 SITE & UTILITY PLANS

C3-1 - C3-2 GRADING & DRAINAGE PLANS

P1 - P3 PLAN & PROFILES

U1 OFFSITE IMPEROVEMENTS PLAN

D1-D4 DETAIL SHEETS

E1 - E2 EROSION & SEDIMENT CONTROL DETAILS

ESC1 EROSION & SEDIMENT CONTROL PLAN

CF CUT/FILL PLAN

RESIDENTIAL SUBDIVISON
AUTUMN STREET, ROCHESTER, NH

EWST, LLC
PO BOX 190, EXETER, NH 03833

LOCUS MAP
SCALE  1" = 2000'
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ELECTRIC
EVERSOURCE
740 N COMMERCIAL ST
PO BOX 330
MANCHESTER, NH 03105-0330
(800) 662-7764

TELEPHONE
CONSOLIDATED COMMUNICATIONS
100 TRI CITY ROAD
SOMERSWORTH, NH 03878
ATTN:DAVE KESTNER
(603) 743-1114

CABLE TV
COMCAST COMMUNICATION CORPORATION
334-B CALEF HIGHWAY
EPPING, NH 03042-2325
(603) 679-5695

BREEZELINE CABLE
QUINCY, MA
603-330-2224

OWNER OF RECORD
DANA S. COPP 1985 TRUST (& OTHERS)
PO BOX 1767
ROCHESTER, NH 03866

WETLAND CONSULTANT
GOVE ENVIRONMENTAL
8 CONTINENTAL DRIVE, UNIT H
EXETER, NH 03833
(603) 778-0644
CONTACT: JAMES GOVE, CWS, CSS

WATER AND SEWER
ROCHESTER DEPARTMENT OF PUBLIC
WORKS
209 CHESTNUT HILL ROAD
ROCHESTER, NH 03867
(603) 335-7500

APPLICANT / DEVELOPER
EWST, LLC
PO BOX 190
EXETER, NH 03833
(603) 944-7530
CONTACT: TURNER PORTER

CIVIL ENGINEER / SURVEYOR
JONES & BEACH ENGINEERS, INC.
85 PORTSMOUTH AVENUE
PO BOX 219
STRATHAM, NH 03885
(603) 772-4746
CONTACT: IAN MACKINNON, P.E.
EMAIL: IMACKINNON@JONESANDBEACH.COM

PERMITS

TYPE OF PERMIT STATUS

NHDES ALTERATION OF TERRAIN PERMIT: SUBMITTED:
NEW HAMPSHIRE DEPARTMENT OF 11/2/2022
ENVIRONMENTAL SERVICES - WATER DIVISION PERMIT NO.
29 HAZEN DRIVE, P.O. BOX 95  
CONCORD, NEW HAMPSHIRE 03302-0095 DATED:
(603) 271-3503
RESPONSIBLE CONSULTANT:  EXPIRATION:
JONES & BEACH ENGINEERS, INC.

NHDES SHORELAND PERMIT: SUBMITTED:
NEW HAMPSHIRE DEPARTMENT OF  
ENVIRONMENTAL SERVICES- PERMIT NO.
SHORELANDS BUREAU
29 HAZEN DRIVE, P.O. BOX 95 DATED:
CONCORD, NEW HAMPSHIRE 03302
(603) 271-2147 EXPIRATION:
RESPONSIBLE CONSULTANT- 
JONES & BEACH ENGINEERS, INC.

TYPE OF PERMIT STATUS

ROCHESTER SITE PLAN APPROVAL: SUBMITTED:
CITY OF ROCHESTER PLANNING BOARD 6/21/2022
33 WAKEFIELD STREET PERMIT NO.
ROCHESTER, NEW HAMPSHIRE 03867 SUBD-22-7
(603) 335-7500 DATED:
RESPONSIBLE CONSULTANT:
JONES & BEACH ENGINEERS, INC. EXPIRATION:

NHDES SEWER CONNECTION PERMIT: SUBMITTED:
NHDES - WASTEWATER ENGINEERING
BUREAU PERMIT NO.
29 HAZEN DRIVE, P.O. BOX 95  
CONCORD, NEW HAMPSHIRE 03302-0095 DATED:
(603) 271-3503  
RESPONSIBLE CONSULTANT:  EXPIRATION:
JONES & BEACH ENGINEERS, INC.

USEPA NPDES PHASE II CONSTRUCTION GENERAL PERMIT,
NOTICE OF INTENT (NOI), AND NOTICE OF TERMINATION
(NOT) TO BE FILED IN  ACCORDANCE WITH FEDERAL AND
LOCAL REGULATIONS PRIOR TO AND FOLLOWING CONSTRUCTION:

EPA STORMWATER NOTICE PROCESSING CENTER
MAIL CODE 4203M,
US EPA
1200 PENNSYLVANIA AVENUE, NW
WASHINGTON, DC 20460
RESPONSIBLE CONSULTANT:
JONES & BEACH ENGINEERS, INC.
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1. EXECUTIVE SUMMARY 
 

Tuck Realty Corporation proposes to construct a 23-lot conservation subdivision on a ±14.1-acre 

parcel of land located on the north side of Autumn Street in Rochester, NH.  A drainage analysis of the 

entire site and its offsite contributing watershed areas was conducted for the purpose of estimating the 

peak rate of stormwater runoff and to subsequently design adequate drainage structures.  Two models 

were compiled, one for the area in its existing (pre-construction) condition, and a second for its 

proposed (post-construction) condition.  A summary of the existing and proposed conditions peak rates 

of runoff is as follows: 

 

 

*The 100 Year peak discharge is only for reference purposes with the HEC-RAS model. Calculations 

are not included within the report. 

 

The drainage design intent for this site is to maintain the post-development peak flow to the pre-

development peak flow conditions to the extent practicable and to effectively treat stormwater from the 

development of this site.  This has been accomplished through the use of enhanced biofiltration w/ISR 

to maintain the peak discharge and effectively treat stormwater exiting the site. 

 

The runoff volume for each design storm of for each analysis points is listed below: 

 

AP Runoff Volume (AF) 

 
2 Year 10 Year 25 Year 50 Year 

 Existing Proposed Change Existing Proposed Change Existing Proposed Change Existing Proposed Change 

AP 

#1 
0.283 0.644 0.361 0.906 1.561 0.655 1.547 2.425 0.878 2.223 3.299 1.076 

AP 

#2 
0.105 0.111 0.006 0.336 0.329 -0.007 0.574 0.547 -0.027 0.824 0.774 -0.050 

Total  0.388 0.755 
0.367 

94.6% 
1.242 1.890 

0.648 

52.2% 
2.121 2.972 

0.851 

40.1% 
3.047 4.073 

1.026 

33.7% 

 

The project will be discharging to the Salmon Falls River, which is a fourth order or greater river in this 

area. 

COMPONENT PEAK DISCHARGE COMPARISON (CFS)                   

 2 Year 10 Year 25 Year 50 Year 100 Year* 

 Pre Post Pre Post Pre Post Pre Post Pre Post 
Analysis Point #1 1.80 1.33 8.38 5.09 15.45 12.53 22.95 18.81 32.68 24.79 
Analysis Point #2 0.74 0.73 3.93 3.54 7.25 6.41 10.71 9.37 15.23 13.23 
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4. DRAINAGE ANALYSIS 

 

4.1 METHODOLOGY 

 

This drainage report includes an existing conditions analysis of the area involved in the proposed 

development, as well as a proposed condition, or post-construction analysis, of the same location. 

These analyses were accomplished using the USDA SCS TR-20 Method within the HydroCAD 

Stormwater Modeling System. The curve numbers were developed using the SCS TR-55 Runoff Curve 

numbers for Urban Areas. A Type III SCS 24-hour rainfall distribution was utilized in analyzing the 

data for the 2 Year – 24 Hour (3.10”), 10 Year – 24 Hour (4.64”), 25 Year – 24 Hour (5.85"), and 50 

Year – 24 Hour (6.97").   

 

4.2 EXISTING CONDITIONS ANALYSIS 

 

The study area consists of the subject property and upstream contributing area.  The study area 

contains 16.137 acres including offsite contributing areas.  The existing site is currently undeveloped 

and is significantly forested.  The existing site contains a high point located in the center of Autumn 

Street to the south of the property. The site drains northerly to the Salmon Falls River on the northern 

edge of the property resulting in the Analysis Points as defined below. 

 

The majority of the soils for this site are described as Hydrological Soils Group (HSG) "B".  A section 

of soils adjacent to Autumn Road described as HSG "D". A small stream traverses the property to the 

east which is classified as Mixed Alluvial Land – wet, which does not have an HSG. HSG “D” has 

been used as this soil is classified as “wet”. 

Two (2) Analysis Point (AP) has been defined for this project.   

Analysis Point #1 is defined as the bank of the Salmon Falls River on the north end of the property. 

Stormwater runs from Autumn Road across existing house lots and the flows over the property the 

Salmon Falls River 

Analysis Point #2 is defined as the inlet to a 48” culvert near the end of Sandina Drive which runs 

under the roadway and eventually deposits to the Salmon Falls River. This watershed generally drains 

from the Autumn Road north to the Analysis Point. 

   

4.3 PROPOSED CONDITIONS ANALYSIS  

 

The proposed site includes the construction of 23 single family house lots. This project will increase 

the impervious area from an existing 1.153 Acres to a proposed 2.466 Acres, an increase of 1.313 

Acres. 

 

Drainage from the house lots and roadways is directed to closed drainage systems located within the 

proposed roadways. These systems ultimately drain to two (2) proposed bioretention areas for peak 

attenuation and treatment. The bioretention areas are placed between the house lots and the Salmon 

Falls River to the northeast to be able to capture the water flowing from the development. 
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Erosion and Stabilization 

 

In an effort to reduce sedimentation and erosion, the outlets of all culverts will be protected from 

erosion by the use of riprap protection aprons.  Overall, the structures outlined in this proposal provide 

for adequate treatment of stormwater runoff for sediment and associated pollutants. 

Temporary stabilization measure should be in place within 5 calendar days for exposed soil areas that 

are within 100-feet of a surface water body or a wetland. 

 

 Pollutant Removal  

 

The following calculations relate to the post-construction area treatment. These calculations have been 

derived from the New Hampshire MS4 General Permit, Appendix F, Attachment 3. 

 

For a phosphorous load reduction of 50%, the BMP capacity for an enhanced biofiltration w/ISR will 

need to be 0.37” (Table 3-19 and Figure 3-14). 

 

For Biofiltration w/ISR #1- 

There are 4.058 Acres of pervious area with a hydrologic soil group (HSG) ‘B’ and 1.612 Acres of 

impervious area. The runoff depth for the pervious area = 0.00” for HSG ‘B’ (Table 3-4). 

 4.058 Ac x 0.00” x 3,630 ft3/acre-in = 0.0 ft3 (Equation 3-5) 

 0.0 ft3 + ((0.37” x 1.612 Ac) x 3,630 ft3/acre-in) = 2,165 ft3 

 2,165 ft3 < 5,465 ft3 (permanent pool volume)  OK 

 

For Biofiltration w/ISR #2- 

There are 1.279 Acres of pervious area with a HSG ‘B’, and 0.242 Acres of impervious area. The 

runoff depth for the pervious area = 0.00” for HSG ‘B’ (Table 3-4). 

 1.279 Ac x 0.00” x 3,630 ft3/acre-in = 0.0 ft3 (Equation 3-5) 

 0.0 ft3 + ((0.37” x 0.242 Ac) x 3,630 ft3/acre-in) = 325 ft3 

 325 ft3 < 1,306 ft3 (permanent pool volume)  OK 

 

For a nitrogen load reduction of 50%, the BMP capacity for an enhanced biofiltration w/ISR will need 

to be 0.29” (Table 3-19 and Figure 3-14). 

 

For Biofiltration w/ISR #1- 

There are 4.058 Acres of pervious area with a hydrologic soil group (HSG) ‘B’ and 1.612 Acres of 

impervious area. The runoff depth for the pervious area = 0.00” for HSG ‘B’ (Table 3-4). 

 4.058 Ac x 0.00” x 3,630 ft3/acre-in = 0.0 ft3 (Equation 3-5) 

 0.0 ft3 + ((0.29” x 1.612 Ac) x 3,630 ft3/acre-in) = 1,697 ft3 

 1,697 ft3 < 5,465 ft3 (permanent pool volume)  OK 

 

For Biofiltration w/ISR #2- 

There are 1.279 Acres of pervious area with a HSG ‘B’, and 0.242 Acres of impervious area. The 

runoff depth for the pervious area = 0.00” for HSG ‘B’ (Table 3-4). 

 1.279 Ac x 0.00” x 3,630 ft3/acre-in = 0.0 ft3 (Equation 3-5) 

 0.0 ft3 + ((0.29” x 0.242 Ac) x 3,630 ft3/acre-in) = 255 ft3 

 255 ft3 < 1,306 ft3 (permanent pool volume)  OK 
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Pipe sizing information is described below for the 25-Year design storm: 

 

Structure CFS Size Slope Velocity 

Pond 1 4.25 12” 0.005ft/ft 0.7 fps 

Pond 2 1.74 18” 0.025 ft/ft 1.5 fps 

CB 1 0.57 12” 0.020 ft/ft 1.7 fps 

CB 2 0.74 12” 0.040 ft/ft 1.9 fps 

CB 3 0.32 15” 0.015 ft/ft 1.1 fps 

CB 4 2.01 15” 0.010 ft/ft 1.5 fps 

CB 5 1.59 15” 0.005 ft/ft 1.3 fps 

CB 6 5.40 24” 0.005 ft/ft 1.4 fps 

CB 7 6.74 24” 0.005 ft/ft 1.5 fps 

CB 8 8.23 24” 0.005 ft/ft 1.6 fps 

CB 9 1.37 15” 0.005 ft/ft 1.0 fps 

CB 10 2.23 15” 0.005 ft/ft 1.1 fps 

CB 11 2.73 15” 0.005 ft/ft 1.7 fps 

CB 12 5.52 15” 0.005 ft/ft 1.9 fps 

DMH 1 3.60 15” 0.010 ft/ft 1.7 fps 

DMH 2 5.39 24” 0.005 ft/ft 1.4 fps 

 

Swale information is described below for the 25-Year design storm: 

 

Swale CFS Velocity 

Swale 1 4.34 0.6 fps 

Swale 2 0.49 0.4 fps 

 

Erosion and Stabilization 

 

To reduce sedimentation and erosion, the outlets of all culverts will be protected from erosion by the 

use of riprap protection aprons.  Overall, the structures outlined in this proposal provide for adequate 

treatment of stormwater runoff for sediment and associated pollutants. 

 

Temporary stabilization measure should be in place within 5 calendar days for exposed soil areas that 

are within 100-feet of a surface water body or a wetland.  

 

Pollutant Removal  

 

Bioretention Systems are listed in AoT Stormwater Regulations as having pollutant removal 

efficiencies of 90% TSS, 65% Phosphorous and 65% Nitrogen.  Combined with deep sump hooded 

catch basins and a sediment forebay in the Treatment Train, the combined pollutant removal for the 

Bioretention with Internal Storage Reservoir System is 93% TSS. The calculations for the removal 

rates of Phosphorous and Nitrogen can be found above. 

 

Snow removal will be maintained using Green Sno-pro techniques to limit chloride levels on the site.  

 

 

 

 





 

4.5  EXISTING CONDITIONS ANALYSIS 

APPENDIX I 

 
 

 

2 Year - 24 Hour Summary 

10 Year - 24 Hour Complete 

25 Year - 24 Hour Complete 

50 Year - 24 Hour Summary 
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Area Listing (all nodes)

Area

(acres)

CN Description

(subcatchment-numbers)

1.272 39 >75% Grass cover, Good, HSG A  (1S, 2S)

0.301 74 >75% Grass cover, Good, HSG C  (2S)

0.997 80 >75% Grass cover, Good, HSG D  (1S)

0.187 98 Paved parking, HSG A  (1S, 2S)

0.096 98 Paved parking, HSG D  (1S)

0.260 98 Paved roads w/curbs & sewers, HSG A  (1S, 2S)

0.308 98 Paved roads w/curbs & sewers, HSG D  (1S, 2S)

0.193 98 Roofs, HSG A  (1S, 2S)

0.109 98 Roofs, HSG D  (1S, 2S)

0.538 30 Woods, Good, HSG A  (2S)

10.909 55 Woods, Good, HSG B  (1S, 2S)

0.966 70 Woods, Good, HSG C  (1S, 2S)

16.137 59 TOTAL AREA
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Soil Listing (all nodes)

Area

(acres)

Soil

Group

Subcatchment

Numbers

2.450 HSG A 1S, 2S

10.909 HSG B 1S, 2S

1.268 HSG C 1S, 2S

1.510 HSG D 1S, 2S

0.000 Other

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

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

Runoff Area=513,285 sf   4.28% Impervious   Runoff Depth>0.29"Subcatchment 1S: Subcatchment 1S
   Flow Length=788'   Tc=18.3 min   CN=59   Runoff=1.80 cfs  0.283 af

Runoff Area=189,635 sf   14.91% Impervious   Runoff Depth>0.29"Subcatchment 2S: Subcatchment 2S
   Flow Length=700'   Tc=9.4 min   CN=59   Runoff=0.74 cfs  0.105 af

   Inflow=1.80 cfs  0.283 afReach 1R: Analysis Point #1
   Outflow=1.80 cfs  0.283 af

   Inflow=0.74 cfs  0.105 afReach 2R: Analysis Point #2
   Outflow=0.74 cfs  0.105 af

Total Runoff Area = 16.137 ac   Runoff Volume = 0.388 af   Average Runoff Depth = 0.29"
92.85% Pervious = 14.984 ac     7.15% Impervious = 1.153 ac
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=513,285 sf   4.28% Impervious   Runoff Depth>0.92"Subcatchment 1S: Subcatchment 1S
   Flow Length=788'   Tc=18.3 min   CN=59   Runoff=8.38 cfs  0.906 af

Runoff Area=189,635 sf   14.91% Impervious   Runoff Depth>0.93"Subcatchment 2S: Subcatchment 2S
   Flow Length=700'   Tc=9.4 min   CN=59   Runoff=3.93 cfs  0.336 af

   Inflow=8.38 cfs  0.906 afReach 1R: Analysis Point #1
   Outflow=8.38 cfs  0.906 af

   Inflow=3.93 cfs  0.336 afReach 2R: Analysis Point #2
   Outflow=3.93 cfs  0.336 af

Total Runoff Area = 16.137 ac   Runoff Volume = 1.242 af   Average Runoff Depth = 0.92"
92.85% Pervious = 14.984 ac     7.15% Impervious = 1.153 ac
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Summary for Subcatchment 1S: Subcatchment 1S

Runoff = 8.38 cfs @ 12.30 hrs,  Volume= 0.906 af,  Depth> 0.92"
     Routed to Reach 1R : Analysis Point #1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Storm Rainfall=4.64"

Area (sf) CN Description

2,996 98 Paved roads w/curbs & sewers, HSG A
4,880 98 Paved roads w/curbs & sewers, HSG D
4,203 98 Paved parking, HSG D
3,415 98 Paved parking, HSG A
4,397 98 Roofs, HSG D
2,063 98 Roofs, HSG A

43,432 80 >75% Grass cover, Good, HSG D
26,148 39 >75% Grass cover, Good, HSG A

402,378 55 Woods, Good, HSG B
19,373 70 Woods, Good, HSG C

513,285 59 Weighted Average
491,331 95.72% Pervious Area
21,954 4.28% Impervious Area

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

0.3 14 0.0200 0.91 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.10"

2.5 36 0.0810 0.24 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.10"

0.9 104 0.0810 1.99 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

1.1 102 0.1000 1.58 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

10.5 314 0.0100 0.50 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

3.0 218 0.0570 1.19 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

18.3 788 Total

Summary for Subcatchment 2S: Subcatchment 2S

Runoff = 3.93 cfs @ 12.16 hrs,  Volume= 0.336 af,  Depth> 0.93"
     Routed to Reach 2R : Analysis Point #2

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  10-Year Storm Rainfall=4.64"
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Area (sf) CN Description

8,530 98 Paved roads w/curbs & sewers, HSG D
8,332 98 Paved roads w/curbs & sewers, HSG A

345 98 Roofs, HSG D
6,327 98 Roofs, HSG A
4,744 98 Paved parking, HSG A

13,129 74 >75% Grass cover, Good, HSG C
29,266 39 >75% Grass cover, Good, HSG A
22,719 70 Woods, Good, HSG C
23,415 30 Woods, Good, HSG A
72,828 55 Woods, Good, HSG B

189,635 59 Weighted Average
161,357 85.09% Pervious Area
28,278 14.91% Impervious Area

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

0.3 15 0.0200 0.93 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.10"

3.7 35 0.0300 0.16 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.10"

2.3 192 0.0400 1.40 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

1.6 94 0.0400 1.00 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

0.4 40 0.1200 1.73 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

1.1 324 0.0100 5.09 35.64 Trap/Vee/Rect Channel Flow, 
Bot.W=6.00'  D=1.00'  Z= 1.0 '/'  Top.W=8.00'
n= 0.025  Earth, clean & winding

9.4 700 Total

Summary for Reach 1R: Analysis Point #1

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 11.783 ac, 4.28% Impervious,  Inflow Depth > 0.92"    for  10-Year Storm event
Inflow = 8.38 cfs @ 12.30 hrs,  Volume= 0.906 af
Outflow = 8.38 cfs @ 12.30 hrs,  Volume= 0.906 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Summary for Reach 2R: Analysis Point #2

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 4.353 ac, 14.91% Impervious,  Inflow Depth > 0.93"    for  10-Year Storm event
Inflow = 3.93 cfs @ 12.16 hrs,  Volume= 0.336 af
Outflow = 3.93 cfs @ 12.16 hrs,  Volume= 0.336 af,  Atten= 0%,  Lag= 0.0 min
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Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=513,285 sf   4.28% Impervious   Runoff Depth>1.58"Subcatchment 1S: Subcatchment 1S
   Flow Length=788'   Tc=18.3 min   CN=59   Runoff=15.45 cfs  1.547 af

Runoff Area=189,635 sf   14.91% Impervious   Runoff Depth>1.58"Subcatchment 2S: Subcatchment 2S
   Flow Length=700'   Tc=9.4 min   CN=59   Runoff=7.25 cfs  0.574 af

   Inflow=15.45 cfs  1.547 afReach 1R: Analysis Point #1
   Outflow=15.45 cfs  1.547 af

   Inflow=7.25 cfs  0.574 afReach 2R: Analysis Point #2
   Outflow=7.25 cfs  0.574 af

Total Runoff Area = 16.137 ac   Runoff Volume = 2.121 af   Average Runoff Depth = 1.58"
92.85% Pervious = 14.984 ac     7.15% Impervious = 1.153 ac
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Summary for Subcatchment 1S: Subcatchment 1S

Runoff = 15.45 cfs @ 12.28 hrs,  Volume= 1.547 af,  Depth> 1.58"
     Routed to Reach 1R : Analysis Point #1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Storm Rainfall=5.85"

Area (sf) CN Description

2,996 98 Paved roads w/curbs & sewers, HSG A
4,880 98 Paved roads w/curbs & sewers, HSG D
4,203 98 Paved parking, HSG D
3,415 98 Paved parking, HSG A
4,397 98 Roofs, HSG D
2,063 98 Roofs, HSG A

43,432 80 >75% Grass cover, Good, HSG D
26,148 39 >75% Grass cover, Good, HSG A

402,378 55 Woods, Good, HSG B
19,373 70 Woods, Good, HSG C

513,285 59 Weighted Average
491,331 95.72% Pervious Area
21,954 4.28% Impervious Area

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

0.3 14 0.0200 0.91 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.10"

2.5 36 0.0810 0.24 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.10"

0.9 104 0.0810 1.99 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

1.1 102 0.1000 1.58 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

10.5 314 0.0100 0.50 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

3.0 218 0.0570 1.19 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

18.3 788 Total

Summary for Subcatchment 2S: Subcatchment 2S

Runoff = 7.25 cfs @ 12.15 hrs,  Volume= 0.574 af,  Depth> 1.58"
     Routed to Reach 2R : Analysis Point #2

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type III 24-hr  25-Year Storm Rainfall=5.85"
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Area (sf) CN Description

8,530 98 Paved roads w/curbs & sewers, HSG D
8,332 98 Paved roads w/curbs & sewers, HSG A

345 98 Roofs, HSG D
6,327 98 Roofs, HSG A
4,744 98 Paved parking, HSG A

13,129 74 >75% Grass cover, Good, HSG C
29,266 39 >75% Grass cover, Good, HSG A
22,719 70 Woods, Good, HSG C
23,415 30 Woods, Good, HSG A
72,828 55 Woods, Good, HSG B

189,635 59 Weighted Average
161,357 85.09% Pervious Area
28,278 14.91% Impervious Area

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

0.3 15 0.0200 0.93 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.10"

3.7 35 0.0300 0.16 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.10"

2.3 192 0.0400 1.40 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

1.6 94 0.0400 1.00 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

0.4 40 0.1200 1.73 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

1.1 324 0.0100 5.09 35.64 Trap/Vee/Rect Channel Flow, 
Bot.W=6.00'  D=1.00'  Z= 1.0 '/'  Top.W=8.00'
n= 0.025  Earth, clean & winding

9.4 700 Total

Summary for Reach 1R: Analysis Point #1

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 11.783 ac, 4.28% Impervious,  Inflow Depth > 1.58"    for  25-Year Storm event
Inflow = 15.45 cfs @ 12.28 hrs,  Volume= 1.547 af
Outflow = 15.45 cfs @ 12.28 hrs,  Volume= 1.547 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Summary for Reach 2R: Analysis Point #2

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 4.353 ac, 14.91% Impervious,  Inflow Depth > 1.58"    for  25-Year Storm event
Inflow = 7.25 cfs @ 12.15 hrs,  Volume= 0.574 af
Outflow = 7.25 cfs @ 12.15 hrs,  Volume= 0.574 af,  Atten= 0%,  Lag= 0.0 min
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Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=513,285 sf   4.28% Impervious   Runoff Depth>2.26"Subcatchment 1S: Subcatchment 1S
   Flow Length=788'   Tc=18.3 min   CN=59   Runoff=22.95 cfs  2.223 af

Runoff Area=189,635 sf   14.91% Impervious   Runoff Depth>2.27"Subcatchment 2S: Subcatchment 2S
   Flow Length=700'   Tc=9.4 min   CN=59   Runoff=10.71 cfs  0.824 af

   Inflow=22.95 cfs  2.223 afReach 1R: Analysis Point #1
   Outflow=22.95 cfs  2.223 af

   Inflow=10.71 cfs  0.824 afReach 2R: Analysis Point #2
   Outflow=10.71 cfs  0.824 af

Total Runoff Area = 16.137 ac   Runoff Volume = 3.047 af   Average Runoff Depth = 2.27"
92.85% Pervious = 14.984 ac     7.15% Impervious = 1.153 ac



 

4.6  PROPOSED CONDITIONS ANALYSIS 

APPENDIX II 

 
2 Year - 24 Hour Summary 

10 Year - 24 Hour Complete 

25 Year - 24 Hour Complete 

50 Year - 24 Hour Summary 
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Project Notes

Rainfall events imported from "22022 Existing Condition.hcp"
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Area Listing (all nodes)

Area

(acres)

CN Description

(subcatchment-numbers)

1.276 39 >75% Grass cover, Good, HSG A  (20S, CB1S, CB4S, SW1S)

5.300 61 >75% Grass cover, Good, HSG B  (11S, 12S, CB10S, CB11S, CB12S, CB4S, 

CB5S, CB6S, CB7S, CB8S, CB9S, SW1S, SW2S)

0.452 74 >75% Grass cover, Good, HSG C  (12S, CB10S, CB9S, SW2S)

0.963 80 >75% Grass cover, Good, HSG D  (20S, SW1S)

0.206 98 Paved parking, HSG A  (20S, CB1S, CB4S, SW1S)

0.197 98 Paved parking, HSG B  (CB10S, CB3S, CB8S, CB9S)

0.076 98 Paved parking, HSG C  (CB10S, CB9S)

0.110 98 Paved parking, HSG D  (CB10S, SW1S)

0.238 98 Paved roads w/curbs & sewers, HSG A  (20S, CB4S, SW1S)

0.595 98 Paved roads w/curbs & sewers, HSG B  (CB11S, CB12S, CB1S, CB2S, CB4S, 

CB5S, CB6S, CB7S)

0.328 98 Paved roads w/curbs & sewers, HSG D  (20S, SW1S)

0.193 98 Roofs, HSG A  (20S, SW1S)

0.414 98 Roofs, HSG B  (CB12S, CB5S, CB6S, CB7S, CB8S)

0.109 98 Roofs, HSG D  (20S, SW1S)

0.538 30 Woods, Good, HSG A  (20S)

4.402 55 Woods, Good, HSG B  (10S, 20S, SW1S)

0.740 70 Woods, Good, HSG C  (10S, 20S)

16.137 64 TOTAL AREA
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Soil Listing (all nodes)

Area

(acres)

Soil

Group

Subcatchment

Numbers

2.450 HSG A 20S, CB1S, CB4S, SW1S

10.909 HSG B 10S, 11S, 12S, 20S, CB10S, CB11S, CB12S, CB1S, CB2S, CB3S, CB4S, 

CB5S, CB6S, CB7S, CB8S, CB9S, SW1S, SW2S

1.268 HSG C 10S, 12S, 20S, CB10S, CB9S, SW2S

1.510 HSG D 20S, CB10S, SW1S

0.000 Other

16.137 TOTAL AREA
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Time span=0.00-600.00 hrs, dt=0.01 hrs, 60001 points x 3
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=128,278 sf   0.00% Impervious   Runoff Depth=0.28"Subcatchment 10S: Subcatchment 10S
   Flow Length=816'   Tc=13.9 min   CN=57   Runoff=0.34 cfs  0.068 af

Runoff Area=60,563 sf   0.00% Impervious   Runoff Depth=0.40"Subcatchment 11S: Subcatchment 11S
   Tc=6.0 min   CN=61   Runoff=0.39 cfs  0.047 af

Runoff Area=6,577 sf   0.00% Impervious   Runoff Depth=0.87"Subcatchment 12S: Subcatchment 12S
   Tc=6.0 min   CN=72   Runoff=0.14 cfs  0.011 af

Runoff Area=156,691 sf   18.61% Impervious   Runoff Depth=0.37"Subcatchment 20S: Subcatchment 20S
   Flow Length=700'   Tc=9.4 min   CN=60   Runoff=0.73 cfs  0.111 af

Runoff Area=9,118 sf   36.32% Impervious   Runoff Depth=1.26"Subcatchment CB10S: CB10S
   Tc=6.0 min   CN=79   Runoff=0.30 cfs  0.022 af

Runoff Area=44,438 sf   13.57% Impervious   Runoff Depth=0.59"Subcatchment CB11S: CB11
   Tc=6.0 min   CN=66   Runoff=0.56 cfs  0.050 af

Runoff Area=34,462 sf   34.12% Impervious   Runoff Depth=0.97"Subcatchment CB12S: CB 12
   Tc=6.0 min   CN=74   Runoff=0.85 cfs  0.064 af

Runoff Area=8,484 sf   48.33% Impervious   Runoff Depth=0.68"Subcatchment CB1S: CB1
   Tc=6.0 min   CN=68   Runoff=0.13 cfs  0.011 af

Runoff Area=1,365 sf   100.00% Impervious   Runoff Depth=2.87"Subcatchment CB2S: CB2
   Tc=6.0 min   CN=98   Runoff=0.09 cfs  0.007 af

Runoff Area=2,400 sf   100.00% Impervious   Runoff Depth=2.87"Subcatchment CB3S: CB3
   Tc=6.0 min   CN=98   Runoff=0.17 cfs  0.013 af

Runoff Area=28,435 sf   11.12% Impervious   Runoff Depth=0.22"Subcatchment CB4S: CB4
   Tc=6.0 min   CN=55   Runoff=0.06 cfs  0.012 af

Runoff Area=22,913 sf   21.50% Impervious   Runoff Depth=0.72"Subcatchment CB5S: CB5
   Tc=6.0 min   CN=69   Runoff=0.39 cfs  0.032 af

Runoff Area=21,810 sf   34.59% Impervious   Runoff Depth=0.97"Subcatchment CB6S: CB6
   Tc=6.0 min   CN=74   Runoff=0.54 cfs  0.041 af

Runoff Area=16,828 sf   31.55% Impervious   Runoff Depth=0.92"Subcatchment CB7S: CB7
   Tc=6.0 min   CN=73   Runoff=0.39 cfs  0.030 af

Runoff Area=18,403 sf   35.89% Impervious   Runoff Depth=0.97"Subcatchment CB8S: CB8
   Tc=6.0 min   CN=74   Runoff=0.45 cfs  0.034 af

Runoff Area=11,098 sf   24.37% Impervious   Runoff Depth=1.20"Subcatchment CB9S: CB9S
   Tc=6.0 min   CN=78   Runoff=0.35 cfs  0.025 af
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Runoff Area=115,986 sf   16.39% Impervious   Runoff Depth=0.72"Subcatchment SW1S: Swale 1
   Flow Length=816'   Tc=13.9 min   CN=69   Runoff=1.50 cfs  0.161 af

Runoff Area=15,068 sf   0.00% Impervious   Runoff Depth=0.55"Subcatchment SW2S: Swale v2
   Tc=6.0 min   CN=65   Runoff=0.17 cfs  0.016 af

   Inflow=1.33 cfs  0.644 afReach 1R: Analysis Point #1
   Outflow=1.33 cfs  0.644 af

   Inflow=0.73 cfs  0.111 afReach 2R: Analysis Point #2
   Outflow=0.73 cfs  0.111 af

Avg. Flow Depth=0.61'   Max Vel=0.38 fps   Inflow=1.50 cfs  0.161 afReach SW1R: Swale 1
n=0.150   L=555.0'   S=0.0050 '/'   Capacity=11.94 cfs   Outflow=0.88 cfs  0.161 af

Avg. Flow Depth=0.18'   Max Vel=0.26 fps   Inflow=0.17 cfs  0.016 afReach SW2R: Swale 2
n=0.150   L=460.0'   S=0.0100 '/'   Capacity=14.11 cfs   Outflow=0.07 cfs  0.016 af

Peak Elev=217.66'  Storage=15,547 cf   Inflow=3.92 cfs  0.341 afPond 1P: Pond 1P
   Outflow=0.12 cfs  0.341 af

Peak Elev=217.52'  Storage=3,324 cf   Inflow=0.81 cfs  0.074 afPond 2P: Pond 2P
   Outflow=0.05 cfs  0.074 af

Peak Elev=221.63'   Inflow=0.17 cfs  0.013 afPond 3P: CB 3
15.0"  Round Culvert  n=0.012  L=22.0'  S=0.0150 '/'   Outflow=0.17 cfs  0.013 af

Peak Elev=217.52'   Inflow=0.67 cfs  0.063 afPond CB10P: CB 10
15.0"  Round Culvert  n=0.012  L=10.0'  S=0.0050 '/'   Outflow=0.67 cfs  0.063 af

Peak Elev=218.53'   Inflow=0.56 cfs  0.050 afPond CB11P: CB 11
15.0"  Round Culvert  n=0.012  L=22.0'  S=0.0050 '/'   Outflow=0.56 cfs  0.050 af

Peak Elev=218.43'   Inflow=1.41 cfs  0.115 afPond CB12P: CB 12
15.0"  Round Culvert  n=0.012  L=156.0'  S=0.0050 '/'   Outflow=1.41 cfs  0.115 af

Peak Elev=227.46'   Inflow=0.13 cfs  0.011 afPond CB1P: CB 1
12.0"  Round Culvert  n=0.012  L=22.0'  S=0.0200 '/'   Outflow=0.13 cfs  0.011 af

Peak Elev=226.98'   Inflow=0.22 cfs  0.019 afPond CB2P: CB 2
12.0"  Round Culvert  n=0.012  L=137.0'  S=0.0400 '/'   Outflow=0.22 cfs  0.019 af

Peak Elev=221.32'   Inflow=0.39 cfs  0.044 afPond CB4P: CB 4
15.0"  Round Culvert  n=0.012  L=71.0'  S=0.0099 '/'   Outflow=0.39 cfs  0.044 af

Peak Elev=220.67'   Inflow=0.39 cfs  0.032 afPond CB5P: CB 5
15.0"  Round Culvert  n=0.012  L=26.0'  S=0.0050 '/'   Outflow=0.39 cfs  0.032 af

Peak Elev=218.71'   Inflow=1.32 cfs  0.116 afPond CB6P: CB 6
24.0"  Round Culvert  n=0.012  L=48.0'  S=0.0050 '/'   Outflow=1.32 cfs  0.116 af



Type III 24-hr  2-Year Storm Rainfall=3.10"22022 Proposed Condition_07-26-2023
  Printed  8/2/2023Prepared by Jones & Beach Engineers Inc

Page 7HydroCAD® 10.20-3c  s/n 00762  © 2023 HydroCAD Software Solutions LLC

Peak Elev=218.11'   Inflow=1.71 cfs  0.146 afPond CB7P: CB 7
24.0"  Round Culvert  n=0.012  L=22.0'  S=0.0050 '/'   Outflow=1.71 cfs  0.146 af

Peak Elev=217.88'   Inflow=2.16 cfs  0.180 afPond CB8P: CB 8
24.0"  Round Culvert  n=0.012  L=148.0'  S=0.0049 '/'   Outflow=2.16 cfs  0.180 af

Peak Elev=217.52'   Inflow=0.37 cfs  0.041 afPond CB9P: CB 9
15.0"  Round Culvert  n=0.012  L=22.0'  S=0.0050 '/'   Outflow=0.37 cfs  0.041 af

Peak Elev=220.66'   Inflow=0.78 cfs  0.075 afPond DMH1P: DMH 1
15.0"  Round Culvert  n=0.012  L=134.0'  S=0.0099 '/'   Outflow=0.78 cfs  0.075 af

Peak Elev=218.40'   Inflow=1.32 cfs  0.116 afPond DMH2P: DMH2
24.0"  Round Culvert  n=0.012  L=56.0'  S=0.0050 '/'   Outflow=1.32 cfs  0.116 af

Total Runoff Area = 16.137 ac   Runoff Volume = 0.755 af   Average Runoff Depth = 0.56"
84.72% Pervious = 13.672 ac     15.28% Impervious = 2.465 ac
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Time span=0.00-600.00 hrs, dt=0.01 hrs, 60001 points x 3
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=128,278 sf   0.00% Impervious   Runoff Depth=0.92"Subcatchment 10S: Subcatchment 10S
   Flow Length=816'   Tc=13.9 min   CN=57   Runoff=1.95 cfs  0.225 af

Runoff Area=60,563 sf   0.00% Impervious   Runoff Depth=1.16"Subcatchment 11S: Subcatchment 11S
   Tc=6.0 min   CN=61   Runoff=1.67 cfs  0.134 af

Runoff Area=6,577 sf   0.00% Impervious   Runoff Depth=1.92"Subcatchment 12S: Subcatchment 12S
   Tc=6.0 min   CN=72   Runoff=0.34 cfs  0.024 af

Runoff Area=156,691 sf   18.61% Impervious   Runoff Depth=1.10"Subcatchment 20S: Subcatchment 20S
   Flow Length=700'   Tc=9.4 min   CN=60   Runoff=3.54 cfs  0.329 af

Runoff Area=9,118 sf   36.32% Impervious   Runoff Depth=2.49"Subcatchment CB10S: CB10S
   Tc=6.0 min   CN=79   Runoff=0.61 cfs  0.044 af

Runoff Area=44,438 sf   13.57% Impervious   Runoff Depth=1.49"Subcatchment CB11S: CB11
   Tc=6.0 min   CN=66   Runoff=1.68 cfs  0.126 af

Runoff Area=34,462 sf   34.12% Impervious   Runoff Depth=2.08"Subcatchment CB12S: CB 12
   Tc=6.0 min   CN=74   Runoff=1.91 cfs  0.137 af

Runoff Area=8,484 sf   48.33% Impervious   Runoff Depth=1.63"Subcatchment CB1S: CB1
   Tc=6.0 min   CN=68   Runoff=0.36 cfs  0.026 af

Runoff Area=1,365 sf   100.00% Impervious   Runoff Depth=4.40"Subcatchment CB2S: CB2
   Tc=6.0 min   CN=98   Runoff=0.14 cfs  0.011 af

Runoff Area=2,400 sf   100.00% Impervious   Runoff Depth=4.40"Subcatchment CB3S: CB3
   Tc=6.0 min   CN=98   Runoff=0.25 cfs  0.020 af

Runoff Area=28,435 sf   11.12% Impervious   Runoff Depth=0.81"Subcatchment CB4S: CB4
   Tc=6.0 min   CN=55   Runoff=0.46 cfs  0.044 af

Runoff Area=22,913 sf   21.50% Impervious   Runoff Depth=1.70"Subcatchment CB5S: CB5
   Tc=6.0 min   CN=69   Runoff=1.02 cfs  0.075 af

Runoff Area=21,810 sf   34.59% Impervious   Runoff Depth=2.08"Subcatchment CB6S: CB6
   Tc=6.0 min   CN=74   Runoff=1.21 cfs  0.087 af

Runoff Area=16,828 sf   31.55% Impervious   Runoff Depth=2.00"Subcatchment CB7S: CB7
   Tc=6.0 min   CN=73   Runoff=0.90 cfs  0.064 af

Runoff Area=18,403 sf   35.89% Impervious   Runoff Depth=2.08"Subcatchment CB8S: CB8
   Tc=6.0 min   CN=74   Runoff=1.02 cfs  0.073 af

Runoff Area=11,098 sf   24.37% Impervious   Runoff Depth=2.41"Subcatchment CB9S: CB9S
   Tc=6.0 min   CN=78   Runoff=0.72 cfs  0.051 af
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Runoff Area=115,986 sf   16.39% Impervious   Runoff Depth=1.70"Subcatchment SW1S: Swale 1
   Flow Length=816'   Tc=13.9 min   CN=69   Runoff=3.97 cfs  0.377 af

Runoff Area=15,068 sf   0.00% Impervious   Runoff Depth=1.42"Subcatchment SW2S: Swale v2
   Tc=6.0 min   CN=65   Runoff=0.54 cfs  0.041 af

   Inflow=5.09 cfs  1.561 afReach 1R: Analysis Point #1
   Outflow=5.09 cfs  1.561 af

   Inflow=3.54 cfs  0.329 afReach 2R: Analysis Point #2
   Outflow=3.54 cfs  0.329 af

Avg. Flow Depth=1.02'   Max Vel=0.51 fps   Inflow=3.97 cfs  0.377 afReach SW1R: Swale 1
n=0.150   L=555.0'   S=0.0050 '/'   Capacity=11.94 cfs   Outflow=2.63 cfs  0.377 af

Avg. Flow Depth=0.36'   Max Vel=0.37 fps   Inflow=0.54 cfs  0.041 afReach SW2R: Swale 2
n=0.150   L=460.0'   S=0.0100 '/'   Capacity=14.11 cfs   Outflow=0.27 cfs  0.041 af

Peak Elev=218.17'  Storage=22,635 cf   Inflow=10.60 cfs  0.799 afPond 1P: Pond 1P
   Outflow=1.07 cfs  0.799 af

Peak Elev=217.64'  Storage=3,731 cf   Inflow=1.83 cfs  0.160 afPond 2P: Pond 2P
   Outflow=0.76 cfs  0.160 af

Peak Elev=221.72'   Inflow=0.25 cfs  0.020 afPond 3P: CB 3
15.0"  Round Culvert  n=0.012  L=22.0'  S=0.0150 '/'   Outflow=0.25 cfs  0.020 af

Peak Elev=217.67'   Inflow=1.49 cfs  0.136 afPond CB10P: CB 10
15.0"  Round Culvert  n=0.012  L=10.0'  S=0.0050 '/'   Outflow=1.49 cfs  0.136 af

Peak Elev=219.13'   Inflow=1.68 cfs  0.126 afPond CB11P: CB 11
15.0"  Round Culvert  n=0.012  L=22.0'  S=0.0050 '/'   Outflow=1.68 cfs  0.126 af

Peak Elev=218.99'   Inflow=3.60 cfs  0.264 afPond CB12P: CB 12
15.0"  Round Culvert  n=0.012  L=156.0'  S=0.0050 '/'   Outflow=3.60 cfs  0.264 af

Peak Elev=227.59'   Inflow=0.36 cfs  0.026 afPond CB1P: CB 1
12.0"  Round Culvert  n=0.012  L=22.0'  S=0.0200 '/'   Outflow=0.36 cfs  0.026 af

Peak Elev=227.12'   Inflow=0.50 cfs  0.038 afPond CB2P: CB 2
12.0"  Round Culvert  n=0.012  L=137.0'  S=0.0400 '/'   Outflow=0.50 cfs  0.038 af

Peak Elev=221.59'   Inflow=1.20 cfs  0.102 afPond CB4P: CB 4
15.0"  Round Culvert  n=0.012  L=71.0'  S=0.0099 '/'   Outflow=1.20 cfs  0.102 af

Peak Elev=221.09'   Inflow=1.02 cfs  0.075 afPond CB5P: CB 5
15.0"  Round Culvert  n=0.012  L=26.0'  S=0.0050 '/'   Outflow=1.02 cfs  0.075 af

Peak Elev=219.23'   Inflow=3.43 cfs  0.263 afPond CB6P: CB 6
24.0"  Round Culvert  n=0.012  L=48.0'  S=0.0050 '/'   Outflow=3.43 cfs  0.263 af
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Peak Elev=218.66'   Inflow=4.32 cfs  0.328 afPond CB7P: CB 7
24.0"  Round Culvert  n=0.012  L=22.0'  S=0.0050 '/'   Outflow=4.32 cfs  0.328 af

Peak Elev=218.36'   Inflow=5.34 cfs  0.401 afPond CB8P: CB 8
24.0"  Round Culvert  n=0.012  L=148.0'  S=0.0049 '/'   Outflow=5.34 cfs  0.401 af

Peak Elev=217.68'   Inflow=0.88 cfs  0.092 afPond CB9P: CB 9
15.0"  Round Culvert  n=0.012  L=22.0'  S=0.0050 '/'   Outflow=0.88 cfs  0.092 af

Peak Elev=221.04'   Inflow=2.22 cfs  0.177 afPond DMH1P: DMH 1
15.0"  Round Culvert  n=0.012  L=134.0'  S=0.0099 '/'   Outflow=2.22 cfs  0.177 af

Peak Elev=218.93'   Inflow=3.43 cfs  0.263 afPond DMH2P: DMH2
24.0"  Round Culvert  n=0.012  L=56.0'  S=0.0050 '/'   Outflow=3.43 cfs  0.263 af

Total Runoff Area = 16.137 ac   Runoff Volume = 1.890 af   Average Runoff Depth = 1.41"
84.72% Pervious = 13.672 ac     15.28% Impervious = 2.465 ac
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Summary for Subcatchment 10S: Subcatchment 10S

Runoff = 1.95 cfs @ 12.23 hrs,  Volume= 0.225 af,  Depth= 0.92"
     Routed to Reach 1R : Analysis Point #1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-600.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-Year Storm Rainfall=4.64"

Area (sf) CN Description

113,422 55 Woods, Good, HSG B
14,856 70 Woods, Good, HSG C

128,278 57 Weighted Average
128,278 100.00% Pervious Area

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

0.2 12 0.0200 0.89 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.10"

4.6 38 0.0200 0.14 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.10"

2.1 154 0.0600 1.22 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

5.9 552 0.0500 1.57 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

1.1 60 0.0330 0.91 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

13.9 816 Total

Summary for Subcatchment 11S: Subcatchment 11S

Runoff = 1.67 cfs @ 12.10 hrs,  Volume= 0.134 af,  Depth= 1.16"
     Routed to Pond 1P : Pond 1P

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-600.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-Year Storm Rainfall=4.64"

Area (sf) CN Description

60,563 61 >75% Grass cover, Good, HSG B

60,563 100.00% Pervious Area

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

6.0 Direct Entry, 
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Summary for Subcatchment 12S: Subcatchment 12S

Runoff = 0.34 cfs @ 12.09 hrs,  Volume= 0.024 af,  Depth= 1.92"
     Routed to Pond 2P : Pond 2P

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-600.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-Year Storm Rainfall=4.64"

Area (sf) CN Description

1,179 61 >75% Grass cover, Good, HSG B
5,398 74 >75% Grass cover, Good, HSG C

6,577 72 Weighted Average
6,577 100.00% Pervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment 20S: Subcatchment 20S

Runoff = 3.54 cfs @ 12.15 hrs,  Volume= 0.329 af,  Depth= 1.10"
     Routed to Reach 2R : Analysis Point #2

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-600.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-Year Storm Rainfall=4.64"

Area (sf) CN Description

9,405 98 Paved roads w/curbs & sewers, HSG D
8,332 98 Paved roads w/curbs & sewers, HSG A

345 98 Roofs, HSG D
6,327 98 Roofs, HSG A
4,744 98 Paved parking, HSG A

11,729 80 >75% Grass cover, Good, HSG D
29,266 39 >75% Grass cover, Good, HSG A
45,733 55 Woods, Good, HSG B
17,395 70 Woods, Good, HSG C
23,415 30 Woods, Good, HSG A

156,691 60 Weighted Average
127,538 81.39% Pervious Area
29,153 18.61% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.3 15 0.0200 0.93 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.10"

3.7 35 0.0300 0.16 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.10"

2.3 192 0.0400 1.40 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

1.6 94 0.0400 1.00 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

0.4 40 0.1200 1.73 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

1.1 324 0.0100 5.09 35.64 Trap/Vee/Rect Channel Flow, 
Bot.W=6.00'  D=1.00'  Z= 1.0 '/'  Top.W=8.00'
n= 0.025  Earth, clean & winding

9.4 700 Total

Summary for Subcatchment CB10S: CB10S

Runoff = 0.61 cfs @ 12.09 hrs,  Volume= 0.044 af,  Depth= 2.49"
     Routed to Pond CB10P : CB 10

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-600.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-Year Storm Rainfall=4.64"

Area (sf) CN Description

942 98 Paved parking, HSG B
385 98 Paved parking, HSG B

1,109 98 Paved parking, HSG C
304 98 Paved parking, HSG C
286 98 Paved parking, HSG D

2,795 61 >75% Grass cover, Good, HSG B
3,011 74 >75% Grass cover, Good, HSG C

286 98 Paved parking, HSG D

9,118 79 Weighted Average
5,806 63.68% Pervious Area
3,312 36.32% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment CB11S: CB11

Runoff = 1.68 cfs @ 12.10 hrs,  Volume= 0.126 af,  Depth= 1.49"
     Routed to Pond CB11P : CB 11

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-600.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-Year Storm Rainfall=4.64"
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Area (sf) CN Description

6,031 98 Paved roads w/curbs & sewers, HSG B
38,407 61 >75% Grass cover, Good, HSG B

44,438 66 Weighted Average
38,407 86.43% Pervious Area
6,031 13.57% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment CB12S: CB 12

Runoff = 1.91 cfs @ 12.09 hrs,  Volume= 0.137 af,  Depth= 2.08"
     Routed to Pond CB12P : CB 12

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-600.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-Year Storm Rainfall=4.64"

Area (sf) CN Description

5,156 98 Roofs, HSG B
6,603 98 Paved roads w/curbs & sewers, HSG B

22,703 61 >75% Grass cover, Good, HSG B

34,462 74 Weighted Average
22,703 65.88% Pervious Area
11,759 34.12% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment CB1S: CB1

Runoff = 0.36 cfs @ 12.09 hrs,  Volume= 0.026 af,  Depth= 1.63"
     Routed to Pond CB1P : CB 1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-600.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-Year Storm Rainfall=4.64"

Area (sf) CN Description

2,785 98 Paved roads w/curbs & sewers, HSG B
1,315 98 Paved parking, HSG A
4,384 39 >75% Grass cover, Good, HSG A

8,484 68 Weighted Average
4,384 51.67% Pervious Area
4,100 48.33% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Summary for Subcatchment CB2S: CB2

Runoff = 0.14 cfs @ 12.08 hrs,  Volume= 0.011 af,  Depth= 4.40"
     Routed to Pond CB2P : CB 2

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-600.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-Year Storm Rainfall=4.64"

Area (sf) CN Description

1,365 98 Paved roads w/curbs & sewers, HSG B

1,365 100.00% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment CB3S: CB3

Runoff = 0.25 cfs @ 12.08 hrs,  Volume= 0.020 af,  Depth= 4.40"
     Routed to Pond 3P : CB 3

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-600.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-Year Storm Rainfall=4.64"

Area (sf) CN Description

2,400 98 Paved parking, HSG B

2,400 100.00% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment CB4S: CB4

Runoff = 0.46 cfs @ 12.11 hrs,  Volume= 0.044 af,  Depth= 0.81"
     Routed to Pond CB4P : CB 4

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-600.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-Year Storm Rainfall=4.64"
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Area (sf) CN Description

682 98 Paved roads w/curbs & sewers, HSG A
1,675 98 Paved roads w/curbs & sewers, HSG B

805 98 Paved parking, HSG A
12,630 39 >75% Grass cover, Good, HSG A
12,643 61 >75% Grass cover, Good, HSG B

28,435 55 Weighted Average
25,273 88.88% Pervious Area
3,162 11.12% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment CB5S: CB5

Runoff = 1.02 cfs @ 12.09 hrs,  Volume= 0.075 af,  Depth= 1.70"
     Routed to Pond CB5P : CB 5

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-600.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-Year Storm Rainfall=4.64"

Area (sf) CN Description

2,578 98 Roofs, HSG B
2,349 98 Paved roads w/curbs & sewers, HSG B

17,986 61 >75% Grass cover, Good, HSG B

22,913 69 Weighted Average
17,986 78.50% Pervious Area
4,927 21.50% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment CB6S: CB6

Runoff = 1.21 cfs @ 12.09 hrs,  Volume= 0.087 af,  Depth= 2.08"
     Routed to Pond CB6P : CB 6

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-600.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-Year Storm Rainfall=4.64"

Area (sf) CN Description

5,156 98 Roofs, HSG B
2,388 98 Paved roads w/curbs & sewers, HSG B

14,266 61 >75% Grass cover, Good, HSG B

21,810 74 Weighted Average
14,266 65.41% Pervious Area
7,544 34.59% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Summary for Subcatchment CB7S: CB7

Runoff = 0.90 cfs @ 12.09 hrs,  Volume= 0.064 af,  Depth= 2.00"
     Routed to Pond CB7P : CB 7

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-600.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-Year Storm Rainfall=4.64"

Area (sf) CN Description

2,578 98 Roofs, HSG B
2,732 98 Paved roads w/curbs & sewers, HSG B

11,518 61 >75% Grass cover, Good, HSG B

16,828 73 Weighted Average
11,518 68.45% Pervious Area
5,310 31.55% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment CB8S: CB8

Runoff = 1.02 cfs @ 12.09 hrs,  Volume= 0.073 af,  Depth= 2.08"
     Routed to Pond CB8P : CB 8

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-600.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-Year Storm Rainfall=4.64"

Area (sf) CN Description

2,578 98 Roofs, HSG B
4,026 98 Paved parking, HSG B

11,799 61 >75% Grass cover, Good, HSG B

18,403 74 Weighted Average
11,799 64.11% Pervious Area
6,604 35.89% Impervious Area

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

6.0 Direct Entry, 
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Summary for Subcatchment CB9S: CB9S

Runoff = 0.72 cfs @ 12.09 hrs,  Volume= 0.051 af,  Depth= 2.41"
     Routed to Pond CB9P : CB 9

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-600.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-Year Storm Rainfall=4.64"

Area (sf) CN Description

828 98 Paved parking, HSG B
1,877 98 Paved parking, HSG C
1,246 61 >75% Grass cover, Good, HSG B
7,147 74 >75% Grass cover, Good, HSG C

11,098 78 Weighted Average
8,393 75.63% Pervious Area
2,705 24.37% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment SW1S: Swale 1

Runoff = 3.97 cfs @ 12.20 hrs,  Volume= 0.377 af,  Depth= 1.70"
     Routed to Reach SW1R : Swale 1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-600.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-Year Storm Rainfall=4.64"

Area (sf) CN Description

4,397 98 Roofs, HSG D
2,063 98 Roofs, HSG A
4,880 98 Paved roads w/curbs & sewers, HSG D
1,362 98 Paved roads w/curbs & sewers, HSG A
4,203 98 Paved parking, HSG D
2,100 98 Paved parking, HSG A

30,233 80 >75% Grass cover, Good, HSG D
24,845 61 >75% Grass cover, Good, HSG B
9,293 39 >75% Grass cover, Good, HSG A

32,610 55 Woods, Good, HSG B

115,986 69 Weighted Average
96,981 83.61% Pervious Area
19,005 16.39% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.2 12 0.0200 0.89 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.10"

4.6 38 0.0200 0.14 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.10"

2.1 154 0.0600 1.22 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

5.9 552 0.0500 1.57 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

1.1 60 0.0330 0.91 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

13.9 816 Total

Summary for Subcatchment SW2S: Swale v2

Runoff = 0.54 cfs @ 12.10 hrs,  Volume= 0.041 af,  Depth= 1.42"
     Routed to Reach SW2R : Swale 2

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-600.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-Year Storm Rainfall=4.64"

Area (sf) CN Description

10,928 61 >75% Grass cover, Good, HSG B
4,140 74 >75% Grass cover, Good, HSG C

15,068 65 Weighted Average
15,068 100.00% Pervious Area

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

6.0 Direct Entry, 

Summary for Reach 1R: Analysis Point #1

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 12.540 ac, 14.32% Impervious,  Inflow Depth = 1.49"    for  10-Year Storm event
Inflow = 5.09 cfs @ 12.37 hrs,  Volume= 1.561 af
Outflow = 5.09 cfs @ 12.37 hrs,  Volume= 1.561 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-600.00 hrs, dt= 0.01 hrs / 3

Summary for Reach 2R: Analysis Point #2

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 3.597 ac, 18.61% Impervious,  Inflow Depth = 1.10"    for  10-Year Storm event
Inflow = 3.54 cfs @ 12.15 hrs,  Volume= 0.329 af
Outflow = 3.54 cfs @ 12.15 hrs,  Volume= 0.329 af,  Atten= 0%,  Lag= 0.0 min
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Routing by Dyn-Stor-Ind method, Time Span= 0.00-600.00 hrs, dt= 0.01 hrs / 3

Summary for Reach SW1R: Swale 1

Inflow Area = 2.663 ac, 16.39% Impervious,  Inflow Depth = 1.70"    for  10-Year Storm event
Inflow = 3.97 cfs @ 12.20 hrs,  Volume= 0.377 af
Outflow = 2.63 cfs @ 12.41 hrs,  Volume= 0.377 af,  Atten= 34%,  Lag= 12.4 min
     Routed to Reach 1R : Analysis Point #1

Routing by Dyn-Stor-Ind method, Time Span= 0.00-600.00 hrs, dt= 0.01 hrs / 3
Max. Velocity= 0.51 fps,  Min. Travel Time= 18.2 min
Avg. Velocity = 0.13 fps,  Avg. Travel Time= 70.5 min

Peak Storage= 2,881 cf @ 12.41 hrs
Average Depth at Peak Storage= 1.02' , Surface Width= 8.14'
Bank-Full Depth= 2.00'  Flow Area= 16.0 sf,  Capacity= 11.94 cfs

2.00'  x  2.00'  deep channel,  n= 0.150  Sheet flow over Short Grass
Side Slope Z-value= 3.0 '/'   Top Width= 14.00'
Length= 555.0'   Slope= 0.0050 '/'
Inlet Invert= 224.80',  Outlet Invert= 222.00'

Summary for Reach SW2R: Swale 2

Inflow Area = 0.346 ac, 0.00% Impervious,  Inflow Depth = 1.42"    for  10-Year Storm event
Inflow = 0.54 cfs @ 12.10 hrs,  Volume= 0.041 af
Outflow = 0.27 cfs @ 12.31 hrs,  Volume= 0.041 af,  Atten= 50%,  Lag= 12.5 min
     Routed to Pond CB9P : CB 9

Routing by Dyn-Stor-Ind method, Time Span= 0.00-600.00 hrs, dt= 0.01 hrs / 3
Max. Velocity= 0.37 fps,  Min. Travel Time= 20.8 min
Avg. Velocity = 0.13 fps,  Avg. Travel Time= 57.6 min

Peak Storage= 338 cf @ 12.31 hrs
Average Depth at Peak Storage= 0.36' , Surface Width= 3.13'
Bank-Full Depth= 2.00'  Flow Area= 14.0 sf,  Capacity= 14.11 cfs

1.00'  x  2.00'  deep channel,  n= 0.150  Sheet flow over Short Grass
Side Slope Z-value= 3.0 '/'   Top Width= 13.00'
Length= 460.0'   Slope= 0.0100 '/'
Inlet Invert= 222.90',  Outlet Invert= 218.30'
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Summary for Pond 1P: Pond 1P

[80] Warning: Exceeded Pond CB12P by 0.24' @ 24.23 hrs (0.12 cfs 0.007 af) 
[80] Warning: Exceeded Pond CB8P by 0.83' @ 24.38 hrs (2.87 cfs 0.358 af) 

Inflow Area = 5.971 ac, 20.45% Impervious,  Inflow Depth = 1.61"    for  10-Year Storm event
Inflow = 10.60 cfs @ 12.10 hrs,  Volume= 0.799 af
Outflow = 1.07 cfs @ 13.34 hrs,  Volume= 0.799 af,  Atten= 90%,  Lag= 74.6 min
Primary = 1.07 cfs @ 13.34 hrs,  Volume= 0.799 af
     Routed to Reach 1R : Analysis Point #1

Routing by Dyn-Stor-Ind method, Time Span= 0.00-600.00 hrs, dt= 0.01 hrs / 3
Starting Elev= 215.25'   Surf.Area= 11,579 sf   Storage= 5,465 cf
Peak Elev= 218.17' @ 13.34 hrs   Surf.Area= 15,391 sf   Storage= 22,635 cf   (17,170 cf above start)

Plug-Flow detention time= 1,057.0 min calculated for 0.673 af (84% of inflow)
Center-of-Mass det. time= 822.8 min ( 1,675.2 - 852.3 )

Volume Invert Avail.Storage Storage Description

#1 214.07' 53,644 cf Custom Stage Data (Irregular) Listed below (Recalc)

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

214.07 11,579 569.7 0.0 0 0 11,579
214.08 11,579 569.7 40.0 46 46 11,585
215.25 11,579 569.7 40.0 5,419 5,465 12,251
215.49 11,579 569.7 40.0 1,112 6,577 12,388
215.50 11,579 569.7 5.0 6 6,583 12,394
216.99 11,579 569.7 5.0 863 7,445 13,243
217.00 11,579 569.7 100.0 116 7,561 13,248
218.00 13,316 588.5 100.0 12,437 19,998 15,075
218.01 15,117 564.0 100.0 142 20,141 17,322
220.00 18,615 601.7 100.0 33,503 53,644 21,007

Device Routing     Invert Outlet Devices

#1 Primary 215.25' 12.0"  Round Culvert   
L= 20.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 215.25' / 215.15'   S= 0.0050 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.79 sf   

#2 Device 1 215.25' 1.7" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#3 Device 1 218.00' 4.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   
#4 Device 1 219.00' 24.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
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Primary OutFlow  Max=1.07 cfs @ 13.34 hrs  HW=218.17'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Passes 1.07 cfs of 4.65 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.13 cfs @ 8.13 fps)
3=Sharp-Crested Rectangular Weir  (Weir Controls 0.94 cfs @ 1.36 fps)
4=Orifice/Grate  ( Controls 0.00 cfs)

Summary for Pond 2P: Pond 2P

[80] Warning: Exceeded Pond CB10P by 1.52' @ 24.17 hrs (4.32 cfs 2.689 af) 

Inflow Area = 0.961 ac, 14.37% Impervious,  Inflow Depth = 1.99"    for  10-Year Storm event
Inflow = 1.83 cfs @ 12.09 hrs,  Volume= 0.160 af
Outflow = 0.76 cfs @ 12.44 hrs,  Volume= 0.160 af,  Atten= 58%,  Lag= 20.8 min
Primary = 0.76 cfs @ 12.44 hrs,  Volume= 0.160 af
     Routed to Reach 1R : Analysis Point #1

Routing by Dyn-Stor-Ind method, Time Span= 0.00-600.00 hrs, dt= 0.01 hrs / 3
Starting Elev= 215.25'   Surf.Area= 2,766 sf   Storage= 1,306 cf
Peak Elev= 217.64' @ 12.44 hrs   Surf.Area= 3,212 sf   Storage= 3,731 cf   (2,425 cf above start)

Plug-Flow detention time= 652.2 min calculated for 0.130 af (81% of inflow)
Center-of-Mass det. time= 446.9 min ( 1,296.6 - 849.8 )

Volume Invert Avail.Storage Storage Description

#1 214.07' 9,535 cf Custom Stage Data (Irregular) Listed below (Recalc)

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

214.07 2,766 220.8 0.0 0 0 2,766
214.08 2,766 220.8 40.0 11 11 2,768
215.25 2,766 220.8 40.0 1,294 1,306 3,027
215.49 2,766 220.8 40.0 266 1,571 3,080
215.50 2,766 220.8 5.0 1 1,572 3,082
216.99 2,766 220.8 5.0 206 1,779 3,411
217.00 2,766 220.8 100.0 28 1,806 3,413
217.99 3,465 242.0 100.0 3,078 4,884 4,227
218.00 4,158 262.0 100.0 38 4,922 5,029
219.00 5,084 323.6 100.0 4,613 9,535 7,914

Device Routing     Invert Outlet Devices

#1 Primary 215.25' 18.0"  Round Culvert   
L= 10.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 215.25' / 215.00'   S= 0.0250 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 1.77 sf   

#2 Device 1 215.25' 0.8" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#3 Device 1 217.50' 4.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

0.5' Crest Height   
#4 Device 1 218.50' 24.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
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Primary OutFlow  Max=0.76 cfs @ 12.44 hrs  HW=217.64'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Passes 0.76 cfs of 8.61 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.03 cfs @ 7.40 fps)
3=Sharp-Crested Rectangular Weir  (Weir Controls 0.74 cfs @ 1.29 fps)
4=Orifice/Grate  ( Controls 0.00 cfs)

Summary for Pond 3P: CB 3

Inflow Area = 0.055 ac,100.00% Impervious,  Inflow Depth = 4.40"    for  10-Year Storm event
Inflow = 0.25 cfs @ 12.08 hrs,  Volume= 0.020 af
Outflow = 0.25 cfs @ 12.08 hrs,  Volume= 0.020 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.25 cfs @ 12.08 hrs,  Volume= 0.020 af
     Routed to Pond CB4P : CB 4

Routing by Dyn-Stor-Ind method, Time Span= 0.00-600.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 221.72' @ 12.09 hrs
Flood Elev= 225.45'

Device Routing     Invert Outlet Devices

#1 Primary 221.42' 15.0"  Round Culvert   
L= 22.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 221.42' / 221.09'   S= 0.0150 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 1.23 sf   

Primary OutFlow  Max=0.25 cfs @ 12.08 hrs  HW=221.72'  TW=221.58'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 0.25 cfs @ 1.67 fps)

Summary for Pond CB10P: CB 10

[87] Warning: Oscillations may require smaller dt or Finer Routing (severity=20)
[80] Warning: Exceeded Pond CB9P by 1.02' @ 33.76 hrs (2.52 cfs 1.028 af) 

Inflow Area = 0.810 ac, 17.05% Impervious,  Inflow Depth = 2.01"    for  10-Year Storm event
Inflow = 1.49 cfs @ 12.10 hrs,  Volume= 0.136 af
Outflow = 1.49 cfs @ 12.10 hrs,  Volume= 0.136 af,  Atten= 0%,  Lag= 0.0 min
Primary = 1.49 cfs @ 12.10 hrs,  Volume= 0.136 af
     Routed to Pond 2P : Pond 2P

Routing by Dyn-Stor-Ind method, Time Span= 0.00-600.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 217.67' @ 12.40 hrs
Flood Elev= 219.94'

Device Routing     Invert Outlet Devices

#1 Primary 215.98' 15.0"  Round Culvert   
L= 10.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 215.98' / 215.93'   S= 0.0050 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 1.23 sf   

Primary OutFlow  Max=1.49 cfs @ 12.10 hrs  HW=217.43'  TW=217.33'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 1.49 cfs @ 1.21 fps)
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Summary for Pond CB11P: CB 11

Inflow Area = 1.020 ac, 13.57% Impervious,  Inflow Depth = 1.49"    for  10-Year Storm event
Inflow = 1.68 cfs @ 12.10 hrs,  Volume= 0.126 af
Outflow = 1.68 cfs @ 12.10 hrs,  Volume= 0.126 af,  Atten= 0%,  Lag= 0.0 min
Primary = 1.68 cfs @ 12.10 hrs,  Volume= 0.126 af
     Routed to Pond CB12P : CB 12

Routing by Dyn-Stor-Ind method, Time Span= 0.00-600.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 219.13' @ 12.09 hrs
Flood Elev= 221.94'

Device Routing     Invert Outlet Devices

#1 Primary 217.99' 15.0"  Round Culvert   
L= 22.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 217.99' / 217.88'   S= 0.0050 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 1.23 sf   

Primary OutFlow  Max=1.68 cfs @ 12.10 hrs  HW=219.13'  TW=218.99'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 1.68 cfs @ 1.43 fps)

Summary for Pond CB12P: CB 12

Inflow Area = 1.811 ac, 22.55% Impervious,  Inflow Depth = 1.75"    for  10-Year Storm event
Inflow = 3.60 cfs @ 12.09 hrs,  Volume= 0.264 af
Outflow = 3.60 cfs @ 12.09 hrs,  Volume= 0.264 af,  Atten= 0%,  Lag= 0.0 min
Primary = 3.60 cfs @ 12.09 hrs,  Volume= 0.264 af
     Routed to Pond 1P : Pond 1P

Routing by Dyn-Stor-Ind method, Time Span= 0.00-600.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 218.99' @ 12.09 hrs
Flood Elev= 221.94'

Device Routing     Invert Outlet Devices

#1 Primary 217.78' 15.0"  Round Culvert   
L= 156.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 217.78' / 217.00'   S= 0.0050 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 1.23 sf   

Primary OutFlow  Max=3.59 cfs @ 12.09 hrs  HW=218.99'  TW=217.42'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 3.59 cfs @ 2.95 fps)

Summary for Pond CB1P: CB 1

Inflow Area = 0.195 ac, 48.33% Impervious,  Inflow Depth = 1.63"    for  10-Year Storm event
Inflow = 0.36 cfs @ 12.09 hrs,  Volume= 0.026 af
Outflow = 0.36 cfs @ 12.09 hrs,  Volume= 0.026 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.36 cfs @ 12.09 hrs,  Volume= 0.026 af
     Routed to Pond CB2P : CB 2

Routing by Dyn-Stor-Ind method, Time Span= 0.00-600.00 hrs, dt= 0.01 hrs / 3
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Peak Elev= 227.59' @ 12.09 hrs
Flood Elev= 231.30'

Device Routing     Invert Outlet Devices

#1 Primary 227.26' 12.0"  Round Culvert   
L= 22.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 227.26' / 226.82'   S= 0.0200 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.36 cfs @ 12.09 hrs  HW=227.59'  TW=227.12'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 0.36 cfs @ 1.55 fps)

Summary for Pond CB2P: CB 2

Inflow Area = 0.226 ac, 55.49% Impervious,  Inflow Depth = 2.01"    for  10-Year Storm event
Inflow = 0.50 cfs @ 12.09 hrs,  Volume= 0.038 af
Outflow = 0.50 cfs @ 12.09 hrs,  Volume= 0.038 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.50 cfs @ 12.09 hrs,  Volume= 0.038 af
     Routed to Pond CB4P : CB 4

Routing by Dyn-Stor-Ind method, Time Span= 0.00-600.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 227.12' @ 12.09 hrs
Flood Elev= 231.30'

Device Routing     Invert Outlet Devices

#1 Primary 226.72' 12.0"  Round Culvert   
L= 137.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 226.72' / 221.24'   S= 0.0400 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.50 cfs @ 12.09 hrs  HW=227.12'  TW=221.59'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 0.50 cfs @ 1.70 fps)

Summary for Pond CB4P: CB 4

Inflow Area = 0.934 ac, 27.10% Impervious,  Inflow Depth = 1.31"    for  10-Year Storm event
Inflow = 1.20 cfs @ 12.10 hrs,  Volume= 0.102 af
Outflow = 1.20 cfs @ 12.10 hrs,  Volume= 0.102 af,  Atten= 0%,  Lag= 0.0 min
Primary = 1.20 cfs @ 12.10 hrs,  Volume= 0.102 af
     Routed to Pond DMH1P : DMH 1

Routing by Dyn-Stor-Ind method, Time Span= 0.00-600.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 221.59' @ 12.10 hrs
Flood Elev= 225.45'

Device Routing     Invert Outlet Devices

#1 Primary 220.99' 15.0"  Round Culvert   
L= 71.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 220.99' / 220.29'   S= 0.0099 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 1.23 sf   
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Primary OutFlow  Max=1.20 cfs @ 12.10 hrs  HW=221.59'  TW=221.04'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 1.20 cfs @ 3.02 fps)

Summary for Pond CB5P: CB 5

[90] Warning: Qout>Qin may require smaller dt or Finer Routing
[87] Warning: Oscillations may require smaller dt or Finer Routing (severity=636)

Inflow Area = 0.526 ac, 21.50% Impervious,  Inflow Depth = 1.70"    for  10-Year Storm event
Inflow = 1.02 cfs @ 12.09 hrs,  Volume= 0.075 af
Outflow = 1.02 cfs @ 12.10 hrs,  Volume= 0.075 af,  Atten= 0%,  Lag= 0.3 min
Primary = 1.02 cfs @ 12.10 hrs,  Volume= 0.075 af
     Routed to Pond DMH1P : DMH 1

Routing by Dyn-Stor-Ind method, Time Span= 0.00-600.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 221.09' @ 12.10 hrs
Flood Elev= 222.97'

Device Routing     Invert Outlet Devices

#1 Primary 219.00' 15.0"  Round Culvert   
L= 26.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 219.00' / 218.87'   S= 0.0050 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 1.23 sf   

Primary OutFlow  Max=1.02 cfs @ 12.10 hrs  HW=221.09'  TW=221.04'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 1.02 cfs @ 0.83 fps)

Summary for Pond CB6P: CB 6

Inflow Area = 1.961 ac, 27.51% Impervious,  Inflow Depth = 1.61"    for  10-Year Storm event
Inflow = 3.43 cfs @ 12.10 hrs,  Volume= 0.263 af
Outflow = 3.43 cfs @ 12.10 hrs,  Volume= 0.263 af,  Atten= 0%,  Lag= 0.0 min
Primary = 3.43 cfs @ 12.10 hrs,  Volume= 0.263 af
     Routed to Pond DMH2P : DMH2

Routing by Dyn-Stor-Ind method, Time Span= 0.00-600.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 219.23' @ 12.10 hrs
Flood Elev= 222.97'

Device Routing     Invert Outlet Devices

#1 Primary 218.12' 24.0"  Round Culvert   
L= 48.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 218.12' / 217.88'   S= 0.0050 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 3.14 sf   

Primary OutFlow  Max=3.41 cfs @ 12.10 hrs  HW=219.23'  TW=218.93'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 3.41 cfs @ 2.77 fps)
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Summary for Pond CB7P: CB 7

[80] Warning: Exceeded Pond DMH2P by 0.22' @ 24.36 hrs (0.18 cfs 0.009 af) 

Inflow Area = 2.347 ac, 28.18% Impervious,  Inflow Depth = 1.68"    for  10-Year Storm event
Inflow = 4.32 cfs @ 12.10 hrs,  Volume= 0.328 af
Outflow = 4.32 cfs @ 12.10 hrs,  Volume= 0.328 af,  Atten= 0%,  Lag= 0.0 min
Primary = 4.32 cfs @ 12.10 hrs,  Volume= 0.328 af
     Routed to Pond CB8P : CB 8

Routing by Dyn-Stor-Ind method, Time Span= 0.00-600.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 218.66' @ 12.10 hrs
Flood Elev= 222.03'

Device Routing     Invert Outlet Devices

#1 Primary 217.40' 24.0"  Round Culvert   
L= 22.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 217.40' / 217.29'   S= 0.0050 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 3.14 sf   

Primary OutFlow  Max=4.31 cfs @ 12.10 hrs  HW=218.65'  TW=218.36'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 4.31 cfs @ 2.08 fps)

Summary for Pond CB8P: CB 8

[80] Warning: Exceeded Pond CB7P by 0.61' @ 24.35 hrs (1.44 cfs 0.157 af) 

Inflow Area = 2.769 ac, 29.35% Impervious,  Inflow Depth = 1.74"    for  10-Year Storm event
Inflow = 5.34 cfs @ 12.10 hrs,  Volume= 0.401 af
Outflow = 5.34 cfs @ 12.10 hrs,  Volume= 0.401 af,  Atten= 0%,  Lag= 0.0 min
Primary = 5.34 cfs @ 12.10 hrs,  Volume= 0.401 af
     Routed to Pond 1P : Pond 1P

Routing by Dyn-Stor-Ind method, Time Span= 0.00-600.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 218.36' @ 12.10 hrs
Flood Elev= 222.03'

Device Routing     Invert Outlet Devices

#1 Primary 217.19' 24.0"  Round Culvert   
L= 148.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 217.19' / 216.46'   S= 0.0049 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 3.14 sf   

Primary OutFlow  Max=5.33 cfs @ 12.10 hrs  HW=218.36'  TW=217.42'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 5.33 cfs @ 4.04 fps)
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Summary for Pond CB9P: CB 9

Inflow Area = 0.601 ac, 10.34% Impervious,  Inflow Depth = 1.84"    for  10-Year Storm event
Inflow = 0.88 cfs @ 12.10 hrs,  Volume= 0.092 af
Outflow = 0.88 cfs @ 12.10 hrs,  Volume= 0.092 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.88 cfs @ 12.10 hrs,  Volume= 0.092 af
     Routed to Pond CB10P : CB 10

Routing by Dyn-Stor-Ind method, Time Span= 0.00-600.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 217.68' @ 12.39 hrs
Flood Elev= 219.94'

Device Routing     Invert Outlet Devices

#1 Primary 216.19' 15.0"  Round Culvert   
L= 22.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 216.19' / 216.08'   S= 0.0050 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 1.23 sf   

Primary OutFlow  Max=0.88 cfs @ 12.10 hrs  HW=217.48'  TW=217.44'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 0.88 cfs @ 0.72 fps)

Summary for Pond DMH1P: DMH 1

[80] Warning: Exceeded Pond CB5P by 1.28' @ 19.03 hrs (3.60 cfs 44.324 af) 

Inflow Area = 1.460 ac, 25.09% Impervious,  Inflow Depth = 1.45"    for  10-Year Storm event
Inflow = 2.22 cfs @ 12.10 hrs,  Volume= 0.177 af
Outflow = 2.22 cfs @ 12.10 hrs,  Volume= 0.177 af,  Atten= 0%,  Lag= 0.0 min
Primary = 2.22 cfs @ 12.10 hrs,  Volume= 0.177 af
     Routed to Pond CB6P : CB 6

Routing by Dyn-Stor-Ind method, Time Span= 0.00-600.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 221.04' @ 12.10 hrs
Flood Elev= 224.36'

Device Routing     Invert Outlet Devices

#1 Primary 220.19' 15.0"  Round Culvert   
L= 134.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 220.19' / 218.87'   S= 0.0099 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 1.23 sf   

Primary OutFlow  Max=2.22 cfs @ 12.10 hrs  HW=221.04'  TW=219.23'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 2.22 cfs @ 2.48 fps)

Summary for Pond DMH2P: DMH2

Inflow Area = 1.961 ac, 27.51% Impervious,  Inflow Depth = 1.61"    for  10-Year Storm event
Inflow = 3.43 cfs @ 12.10 hrs,  Volume= 0.263 af
Outflow = 3.43 cfs @ 12.10 hrs,  Volume= 0.263 af,  Atten= 0%,  Lag= 0.0 min
Primary = 3.43 cfs @ 12.10 hrs,  Volume= 0.263 af
     Routed to Pond CB7P : CB 7
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Routing by Dyn-Stor-Ind method, Time Span= 0.00-600.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 218.93' @ 12.10 hrs
Flood Elev= 221.51'

Device Routing     Invert Outlet Devices

#1 Primary 217.78' 24.0"  Round Culvert   
L= 56.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 217.78' / 217.50'   S= 0.0050 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 3.14 sf   

Primary OutFlow  Max=3.38 cfs @ 12.10 hrs  HW=218.93'  TW=218.66'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 3.38 cfs @ 2.61 fps)
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Time span=0.00-600.00 hrs, dt=0.01 hrs, 60001 points x 3
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=128,278 sf   0.00% Impervious   Runoff Depth=1.59"Subcatchment 10S: Subcatchment 10S
   Flow Length=816'   Tc=13.9 min   CN=57   Runoff=3.83 cfs  0.389 af

Runoff Area=60,563 sf   0.00% Impervious   Runoff Depth=1.91"Subcatchment 11S: Subcatchment 11S
   Tc=6.0 min   CN=61   Runoff=2.95 cfs  0.221 af

Runoff Area=6,577 sf   0.00% Impervious   Runoff Depth=2.87"Subcatchment 12S: Subcatchment 12S
   Tc=6.0 min   CN=72   Runoff=0.51 cfs  0.036 af

Runoff Area=156,691 sf   18.61% Impervious   Runoff Depth=1.82"Subcatchment 20S: Subcatchment 20S
   Flow Length=700'   Tc=9.4 min   CN=60   Runoff=6.41 cfs  0.547 af

Runoff Area=9,118 sf   36.32% Impervious   Runoff Depth=3.55"Subcatchment CB10S: CB10S
   Tc=6.0 min   CN=79   Runoff=0.87 cfs  0.062 af

Runoff Area=44,438 sf   13.57% Impervious   Runoff Depth=2.33"Subcatchment CB11S: CB11
   Tc=6.0 min   CN=66   Runoff=2.73 cfs  0.198 af

Runoff Area=34,462 sf   34.12% Impervious   Runoff Depth=3.06"Subcatchment CB12S: CB 12
   Tc=6.0 min   CN=74   Runoff=2.84 cfs  0.202 af

Runoff Area=8,484 sf   48.33% Impervious   Runoff Depth=2.51"Subcatchment CB1S: CB1
   Tc=6.0 min   CN=68   Runoff=0.57 cfs  0.041 af

Runoff Area=1,365 sf   100.00% Impervious   Runoff Depth=5.61"Subcatchment CB2S: CB2
   Tc=6.0 min   CN=98   Runoff=0.18 cfs  0.015 af

Runoff Area=2,400 sf   100.00% Impervious   Runoff Depth=5.61"Subcatchment CB3S: CB3
   Tc=6.0 min   CN=98   Runoff=0.32 cfs  0.026 af

Runoff Area=28,435 sf   11.12% Impervious   Runoff Depth=1.43"Subcatchment CB4S: CB4
   Tc=6.0 min   CN=55   Runoff=0.96 cfs  0.078 af

Runoff Area=22,913 sf   21.50% Impervious   Runoff Depth=2.60"Subcatchment CB5S: CB5
   Tc=6.0 min   CN=69   Runoff=1.59 cfs  0.114 af

Runoff Area=21,810 sf   34.59% Impervious   Runoff Depth=3.06"Subcatchment CB6S: CB6
   Tc=6.0 min   CN=74   Runoff=1.80 cfs  0.128 af

Runoff Area=16,828 sf   31.55% Impervious   Runoff Depth=2.96"Subcatchment CB7S: CB7
   Tc=6.0 min   CN=73   Runoff=1.34 cfs  0.095 af

Runoff Area=18,403 sf   35.89% Impervious   Runoff Depth=3.06"Subcatchment CB8S: CB8
   Tc=6.0 min   CN=74   Runoff=1.52 cfs  0.108 af

Runoff Area=11,098 sf   24.37% Impervious   Runoff Depth=3.45"Subcatchment CB9S: CB9S
   Tc=6.0 min   CN=78   Runoff=1.03 cfs  0.073 af
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Runoff Area=115,986 sf   16.39% Impervious   Runoff Depth=2.60"Subcatchment SW1S: Swale 1
   Flow Length=816'   Tc=13.9 min   CN=69   Runoff=6.23 cfs  0.576 af

Runoff Area=15,068 sf   0.00% Impervious   Runoff Depth=2.24"Subcatchment SW2S: Swale v2
   Tc=6.0 min   CN=65   Runoff=0.89 cfs  0.065 af

   Inflow=12.53 cfs  2.425 afReach 1R: Analysis Point #1
   Outflow=12.53 cfs  2.425 af

   Inflow=6.41 cfs  0.547 afReach 2R: Analysis Point #2
   Outflow=6.41 cfs  0.547 af

Avg. Flow Depth=1.28'   Max Vel=0.58 fps   Inflow=6.23 cfs  0.576 afReach SW1R: Swale 1
n=0.150   L=555.0'   S=0.0050 '/'   Capacity=11.94 cfs   Outflow=4.34 cfs  0.576 af

Avg. Flow Depth=0.47'   Max Vel=0.43 fps   Inflow=0.89 cfs  0.065 afReach SW2R: Swale 2
n=0.150   L=460.0'   S=0.0100 '/'   Capacity=14.11 cfs   Outflow=0.49 cfs  0.065 af

Peak Elev=218.47'  Storage=27,273 cf   Inflow=16.77 cfs  1.224 afPond 1P: Pond 1P
   Outflow=4.25 cfs  1.224 af

Peak Elev=217.75'  Storage=4,074 cf   Inflow=2.74 cfs  0.236 afPond 2P: Pond 2P
   Outflow=1.74 cfs  0.236 af

Peak Elev=221.92'   Inflow=0.32 cfs  0.026 afPond 3P: CB 3
15.0"  Round Culvert  n=0.012  L=22.0'  S=0.0150 '/'   Outflow=0.32 cfs  0.026 af

Peak Elev=217.90'   Inflow=2.23 cfs  0.200 afPond CB10P: CB 10
15.0"  Round Culvert  n=0.012  L=10.0'  S=0.0050 '/'   Outflow=2.23 cfs  0.200 af

Peak Elev=220.19'   Inflow=2.73 cfs  0.198 afPond CB11P: CB 11
15.0"  Round Culvert  n=0.012  L=22.0'  S=0.0050 '/'   Outflow=2.73 cfs  0.198 af

Peak Elev=219.85'   Inflow=5.57 cfs  0.400 afPond CB12P: CB 12
15.0"  Round Culvert  n=0.012  L=156.0'  S=0.0050 '/'   Outflow=5.57 cfs  0.400 af

Peak Elev=227.69'   Inflow=0.57 cfs  0.041 afPond CB1P: CB 1
12.0"  Round Culvert  n=0.012  L=22.0'  S=0.0200 '/'   Outflow=0.57 cfs  0.041 af

Peak Elev=227.22'   Inflow=0.74 cfs  0.055 afPond CB2P: CB 2
12.0"  Round Culvert  n=0.012  L=137.0'  S=0.0400 '/'   Outflow=0.74 cfs  0.055 af

Peak Elev=221.87'   Inflow=2.02 cfs  0.159 afPond CB4P: CB 4
15.0"  Round Culvert  n=0.012  L=71.0'  S=0.0099 '/'   Outflow=2.02 cfs  0.159 af

Peak Elev=221.52'   Inflow=1.59 cfs  0.114 afPond CB5P: CB 5
15.0"  Round Culvert  n=0.012  L=26.0'  S=0.0050 '/'   Outflow=1.59 cfs  0.114 af

Peak Elev=219.69'   Inflow=5.40 cfs  0.400 afPond CB6P: CB 6
24.0"  Round Culvert  n=0.012  L=48.0'  S=0.0050 '/'   Outflow=5.40 cfs  0.400 af
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Peak Elev=219.15'   Inflow=6.74 cfs  0.496 afPond CB7P: CB 7
24.0"  Round Culvert  n=0.012  L=22.0'  S=0.0050 '/'   Outflow=6.74 cfs  0.496 af

Peak Elev=218.79'   Inflow=8.25 cfs  0.604 afPond CB8P: CB 8
24.0"  Round Culvert  n=0.012  L=148.0'  S=0.0049 '/'   Outflow=8.25 cfs  0.604 af

Peak Elev=217.98'   Inflow=1.37 cfs  0.138 afPond CB9P: CB 9
15.0"  Round Culvert  n=0.012  L=22.0'  S=0.0050 '/'   Outflow=1.37 cfs  0.138 af

Peak Elev=221.40'   Inflow=3.60 cfs  0.273 afPond DMH1P: DMH 1
15.0"  Round Culvert  n=0.012  L=134.0'  S=0.0099 '/'   Outflow=3.60 cfs  0.273 af

Peak Elev=219.40'   Inflow=5.40 cfs  0.400 afPond DMH2P: DMH2
24.0"  Round Culvert  n=0.012  L=56.0'  S=0.0050 '/'   Outflow=5.40 cfs  0.400 af

Total Runoff Area = 16.137 ac   Runoff Volume = 2.972 af   Average Runoff Depth = 2.21"
84.72% Pervious = 13.672 ac     15.28% Impervious = 2.465 ac
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Summary for Subcatchment 10S: Subcatchment 10S

Runoff = 3.83 cfs @ 12.21 hrs,  Volume= 0.389 af,  Depth= 1.59"
     Routed to Reach 1R : Analysis Point #1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-600.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-Year Storm Rainfall=5.85"

Area (sf) CN Description

113,422 55 Woods, Good, HSG B
14,856 70 Woods, Good, HSG C

128,278 57 Weighted Average
128,278 100.00% Pervious Area

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

0.2 12 0.0200 0.89 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.10"

4.6 38 0.0200 0.14 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.10"

2.1 154 0.0600 1.22 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

5.9 552 0.0500 1.57 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

1.1 60 0.0330 0.91 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

13.9 816 Total

Summary for Subcatchment 11S: Subcatchment 11S

Runoff = 2.95 cfs @ 12.10 hrs,  Volume= 0.221 af,  Depth= 1.91"
     Routed to Pond 1P : Pond 1P

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-600.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-Year Storm Rainfall=5.85"

Area (sf) CN Description

60,563 61 >75% Grass cover, Good, HSG B

60,563 100.00% Pervious Area

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

6.0 Direct Entry, 
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Summary for Subcatchment 12S: Subcatchment 12S

Runoff = 0.51 cfs @ 12.09 hrs,  Volume= 0.036 af,  Depth= 2.87"
     Routed to Pond 2P : Pond 2P

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-600.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-Year Storm Rainfall=5.85"

Area (sf) CN Description

1,179 61 >75% Grass cover, Good, HSG B
5,398 74 >75% Grass cover, Good, HSG C

6,577 72 Weighted Average
6,577 100.00% Pervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment 20S: Subcatchment 20S

Runoff = 6.41 cfs @ 12.14 hrs,  Volume= 0.547 af,  Depth= 1.82"
     Routed to Reach 2R : Analysis Point #2

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-600.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-Year Storm Rainfall=5.85"

Area (sf) CN Description

9,405 98 Paved roads w/curbs & sewers, HSG D
8,332 98 Paved roads w/curbs & sewers, HSG A

345 98 Roofs, HSG D
6,327 98 Roofs, HSG A
4,744 98 Paved parking, HSG A

11,729 80 >75% Grass cover, Good, HSG D
29,266 39 >75% Grass cover, Good, HSG A
45,733 55 Woods, Good, HSG B
17,395 70 Woods, Good, HSG C
23,415 30 Woods, Good, HSG A

156,691 60 Weighted Average
127,538 81.39% Pervious Area
29,153 18.61% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.3 15 0.0200 0.93 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.10"

3.7 35 0.0300 0.16 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.10"

2.3 192 0.0400 1.40 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

1.6 94 0.0400 1.00 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

0.4 40 0.1200 1.73 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

1.1 324 0.0100 5.09 35.64 Trap/Vee/Rect Channel Flow, 
Bot.W=6.00'  D=1.00'  Z= 1.0 '/'  Top.W=8.00'
n= 0.025  Earth, clean & winding

9.4 700 Total

Summary for Subcatchment CB10S: CB10S

Runoff = 0.87 cfs @ 12.09 hrs,  Volume= 0.062 af,  Depth= 3.55"
     Routed to Pond CB10P : CB 10

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-600.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-Year Storm Rainfall=5.85"

Area (sf) CN Description

942 98 Paved parking, HSG B
385 98 Paved parking, HSG B

1,109 98 Paved parking, HSG C
304 98 Paved parking, HSG C
286 98 Paved parking, HSG D

2,795 61 >75% Grass cover, Good, HSG B
3,011 74 >75% Grass cover, Good, HSG C

286 98 Paved parking, HSG D

9,118 79 Weighted Average
5,806 63.68% Pervious Area
3,312 36.32% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment CB11S: CB11

Runoff = 2.73 cfs @ 12.09 hrs,  Volume= 0.198 af,  Depth= 2.33"
     Routed to Pond CB11P : CB 11

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-600.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-Year Storm Rainfall=5.85"
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Area (sf) CN Description

6,031 98 Paved roads w/curbs & sewers, HSG B
38,407 61 >75% Grass cover, Good, HSG B

44,438 66 Weighted Average
38,407 86.43% Pervious Area
6,031 13.57% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment CB12S: CB 12

Runoff = 2.84 cfs @ 12.09 hrs,  Volume= 0.202 af,  Depth= 3.06"
     Routed to Pond CB12P : CB 12

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-600.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-Year Storm Rainfall=5.85"

Area (sf) CN Description

5,156 98 Roofs, HSG B
6,603 98 Paved roads w/curbs & sewers, HSG B

22,703 61 >75% Grass cover, Good, HSG B

34,462 74 Weighted Average
22,703 65.88% Pervious Area
11,759 34.12% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment CB1S: CB1

Runoff = 0.57 cfs @ 12.09 hrs,  Volume= 0.041 af,  Depth= 2.51"
     Routed to Pond CB1P : CB 1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-600.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-Year Storm Rainfall=5.85"

Area (sf) CN Description

2,785 98 Paved roads w/curbs & sewers, HSG B
1,315 98 Paved parking, HSG A
4,384 39 >75% Grass cover, Good, HSG A

8,484 68 Weighted Average
4,384 51.67% Pervious Area
4,100 48.33% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Summary for Subcatchment CB2S: CB2

Runoff = 0.18 cfs @ 12.08 hrs,  Volume= 0.015 af,  Depth= 5.61"
     Routed to Pond CB2P : CB 2

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-600.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-Year Storm Rainfall=5.85"

Area (sf) CN Description

1,365 98 Paved roads w/curbs & sewers, HSG B

1,365 100.00% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment CB3S: CB3

Runoff = 0.32 cfs @ 12.08 hrs,  Volume= 0.026 af,  Depth= 5.61"
     Routed to Pond 3P : CB 3

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-600.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-Year Storm Rainfall=5.85"

Area (sf) CN Description

2,400 98 Paved parking, HSG B

2,400 100.00% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment CB4S: CB4

Runoff = 0.96 cfs @ 12.10 hrs,  Volume= 0.078 af,  Depth= 1.43"
     Routed to Pond CB4P : CB 4

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-600.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-Year Storm Rainfall=5.85"
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Area (sf) CN Description

682 98 Paved roads w/curbs & sewers, HSG A
1,675 98 Paved roads w/curbs & sewers, HSG B

805 98 Paved parking, HSG A
12,630 39 >75% Grass cover, Good, HSG A
12,643 61 >75% Grass cover, Good, HSG B

28,435 55 Weighted Average
25,273 88.88% Pervious Area
3,162 11.12% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment CB5S: CB5

Runoff = 1.59 cfs @ 12.09 hrs,  Volume= 0.114 af,  Depth= 2.60"
     Routed to Pond CB5P : CB 5

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-600.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-Year Storm Rainfall=5.85"

Area (sf) CN Description

2,578 98 Roofs, HSG B
2,349 98 Paved roads w/curbs & sewers, HSG B

17,986 61 >75% Grass cover, Good, HSG B

22,913 69 Weighted Average
17,986 78.50% Pervious Area
4,927 21.50% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment CB6S: CB6

Runoff = 1.80 cfs @ 12.09 hrs,  Volume= 0.128 af,  Depth= 3.06"
     Routed to Pond CB6P : CB 6

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-600.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-Year Storm Rainfall=5.85"

Area (sf) CN Description

5,156 98 Roofs, HSG B
2,388 98 Paved roads w/curbs & sewers, HSG B

14,266 61 >75% Grass cover, Good, HSG B

21,810 74 Weighted Average
14,266 65.41% Pervious Area
7,544 34.59% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, 

Summary for Subcatchment CB7S: CB7

Runoff = 1.34 cfs @ 12.09 hrs,  Volume= 0.095 af,  Depth= 2.96"
     Routed to Pond CB7P : CB 7

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-600.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-Year Storm Rainfall=5.85"

Area (sf) CN Description

2,578 98 Roofs, HSG B
2,732 98 Paved roads w/curbs & sewers, HSG B

11,518 61 >75% Grass cover, Good, HSG B

16,828 73 Weighted Average
11,518 68.45% Pervious Area
5,310 31.55% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment CB8S: CB8

Runoff = 1.52 cfs @ 12.09 hrs,  Volume= 0.108 af,  Depth= 3.06"
     Routed to Pond CB8P : CB 8

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-600.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-Year Storm Rainfall=5.85"

Area (sf) CN Description

2,578 98 Roofs, HSG B
4,026 98 Paved parking, HSG B

11,799 61 >75% Grass cover, Good, HSG B

18,403 74 Weighted Average
11,799 64.11% Pervious Area
6,604 35.89% Impervious Area

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

6.0 Direct Entry, 
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Summary for Subcatchment CB9S: CB9S

Runoff = 1.03 cfs @ 12.09 hrs,  Volume= 0.073 af,  Depth= 3.45"
     Routed to Pond CB9P : CB 9

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-600.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-Year Storm Rainfall=5.85"

Area (sf) CN Description

828 98 Paved parking, HSG B
1,877 98 Paved parking, HSG C
1,246 61 >75% Grass cover, Good, HSG B
7,147 74 >75% Grass cover, Good, HSG C

11,098 78 Weighted Average
8,393 75.63% Pervious Area
2,705 24.37% Impervious Area

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

6.0 Direct Entry, 

Summary for Subcatchment SW1S: Swale 1

Runoff = 6.23 cfs @ 12.19 hrs,  Volume= 0.576 af,  Depth= 2.60"
     Routed to Reach SW1R : Swale 1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-600.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-Year Storm Rainfall=5.85"

Area (sf) CN Description

4,397 98 Roofs, HSG D
2,063 98 Roofs, HSG A
4,880 98 Paved roads w/curbs & sewers, HSG D
1,362 98 Paved roads w/curbs & sewers, HSG A
4,203 98 Paved parking, HSG D
2,100 98 Paved parking, HSG A

30,233 80 >75% Grass cover, Good, HSG D
24,845 61 >75% Grass cover, Good, HSG B
9,293 39 >75% Grass cover, Good, HSG A

32,610 55 Woods, Good, HSG B

115,986 69 Weighted Average
96,981 83.61% Pervious Area
19,005 16.39% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

0.2 12 0.0200 0.89 Sheet Flow, 
Smooth surfaces   n= 0.011   P2= 3.10"

4.6 38 0.0200 0.14 Sheet Flow, 
Grass: Short   n= 0.150   P2= 3.10"

2.1 154 0.0600 1.22 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

5.9 552 0.0500 1.57 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

1.1 60 0.0330 0.91 Shallow Concentrated Flow, 
Woodland   Kv= 5.0 fps

13.9 816 Total

Summary for Subcatchment SW2S: Swale v2

Runoff = 0.89 cfs @ 12.09 hrs,  Volume= 0.065 af,  Depth= 2.24"
     Routed to Reach SW2R : Swale 2

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-600.00 hrs, dt= 0.01 hrs
Type III 24-hr  25-Year Storm Rainfall=5.85"

Area (sf) CN Description

10,928 61 >75% Grass cover, Good, HSG B
4,140 74 >75% Grass cover, Good, HSG C

15,068 65 Weighted Average
15,068 100.00% Pervious Area

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

6.0 Direct Entry, 

Summary for Reach 1R: Analysis Point #1

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 12.540 ac, 14.32% Impervious,  Inflow Depth = 2.32"    for  25-Year Storm event
Inflow = 12.53 cfs @ 12.37 hrs,  Volume= 2.425 af
Outflow = 12.53 cfs @ 12.37 hrs,  Volume= 2.425 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-600.00 hrs, dt= 0.01 hrs / 3

Summary for Reach 2R: Analysis Point #2

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 3.597 ac, 18.61% Impervious,  Inflow Depth = 1.82"    for  25-Year Storm event
Inflow = 6.41 cfs @ 12.14 hrs,  Volume= 0.547 af
Outflow = 6.41 cfs @ 12.14 hrs,  Volume= 0.547 af,  Atten= 0%,  Lag= 0.0 min
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Routing by Dyn-Stor-Ind method, Time Span= 0.00-600.00 hrs, dt= 0.01 hrs / 3

Summary for Reach SW1R: Swale 1

Inflow Area = 2.663 ac, 16.39% Impervious,  Inflow Depth = 2.60"    for  25-Year Storm event
Inflow = 6.23 cfs @ 12.19 hrs,  Volume= 0.576 af
Outflow = 4.34 cfs @ 12.37 hrs,  Volume= 0.576 af,  Atten= 30%,  Lag= 10.5 min
     Routed to Reach 1R : Analysis Point #1

Routing by Dyn-Stor-Ind method, Time Span= 0.00-600.00 hrs, dt= 0.01 hrs / 3
Max. Velocity= 0.58 fps,  Min. Travel Time= 16.0 min
Avg. Velocity = 0.14 fps,  Avg. Travel Time= 64.5 min

Peak Storage= 4,175 cf @ 12.37 hrs
Average Depth at Peak Storage= 1.28' , Surface Width= 9.71'
Bank-Full Depth= 2.00'  Flow Area= 16.0 sf,  Capacity= 11.94 cfs

2.00'  x  2.00'  deep channel,  n= 0.150  Sheet flow over Short Grass
Side Slope Z-value= 3.0 '/'   Top Width= 14.00'
Length= 555.0'   Slope= 0.0050 '/'
Inlet Invert= 224.80',  Outlet Invert= 222.00'

Summary for Reach SW2R: Swale 2

Inflow Area = 0.346 ac, 0.00% Impervious,  Inflow Depth = 2.24"    for  25-Year Storm event
Inflow = 0.89 cfs @ 12.09 hrs,  Volume= 0.065 af
Outflow = 0.49 cfs @ 12.24 hrs,  Volume= 0.065 af,  Atten= 45%,  Lag= 9.0 min
     Routed to Pond CB9P : CB 9

Routing by Dyn-Stor-Ind method, Time Span= 0.00-600.00 hrs, dt= 0.01 hrs / 3
Max. Velocity= 0.43 fps,  Min. Travel Time= 17.9 min
Avg. Velocity = 0.15 fps,  Avg. Travel Time= 52.8 min

Peak Storage= 520 cf @ 12.24 hrs
Average Depth at Peak Storage= 0.47' , Surface Width= 3.82'
Bank-Full Depth= 2.00'  Flow Area= 14.0 sf,  Capacity= 14.11 cfs

1.00'  x  2.00'  deep channel,  n= 0.150  Sheet flow over Short Grass
Side Slope Z-value= 3.0 '/'   Top Width= 13.00'
Length= 460.0'   Slope= 0.0100 '/'
Inlet Invert= 222.90',  Outlet Invert= 218.30'
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Summary for Pond 1P: Pond 1P

[80] Warning: Exceeded Pond CB12P by 0.25' @ 24.34 hrs (0.13 cfs 0.007 af) 
[80] Warning: Exceeded Pond CB8P by 0.84' @ 24.34 hrs (3.00 cfs 0.372 af) 

Inflow Area = 5.971 ac, 20.45% Impervious,  Inflow Depth = 2.46"    for  25-Year Storm event
Inflow = 16.77 cfs @ 12.09 hrs,  Volume= 1.224 af
Outflow = 4.25 cfs @ 12.50 hrs,  Volume= 1.224 af,  Atten= 75%,  Lag= 24.8 min
Primary = 4.25 cfs @ 12.50 hrs,  Volume= 1.224 af
     Routed to Reach 1R : Analysis Point #1

Routing by Dyn-Stor-Ind method, Time Span= 0.00-600.00 hrs, dt= 0.01 hrs / 3
Starting Elev= 215.25'   Surf.Area= 11,579 sf   Storage= 5,465 cf
Peak Elev= 218.47' @ 12.50 hrs   Surf.Area= 15,893 sf   Storage= 27,273 cf   (21,808 cf above start)

Plug-Flow detention time= 684.1 min calculated for 1.099 af (90% of inflow)
Center-of-Mass det. time= 558.5 min ( 1,399.4 - 840.9 )

Volume Invert Avail.Storage Storage Description

#1 214.07' 53,644 cf Custom Stage Data (Irregular) Listed below (Recalc)

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

214.07 11,579 569.7 0.0 0 0 11,579
214.08 11,579 569.7 40.0 46 46 11,585
215.25 11,579 569.7 40.0 5,419 5,465 12,251
215.49 11,579 569.7 40.0 1,112 6,577 12,388
215.50 11,579 569.7 5.0 6 6,583 12,394
216.99 11,579 569.7 5.0 863 7,445 13,243
217.00 11,579 569.7 100.0 116 7,561 13,248
218.00 13,316 588.5 100.0 12,437 19,998 15,075
218.01 15,117 564.0 100.0 142 20,141 17,322
220.00 18,615 601.7 100.0 33,503 53,644 21,007

Device Routing     Invert Outlet Devices

#1 Primary 215.25' 12.0"  Round Culvert   
L= 20.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 215.25' / 215.15'   S= 0.0050 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.79 sf   

#2 Device 1 215.25' 1.7" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#3 Device 1 218.00' 4.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   
#4 Device 1 219.00' 24.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
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Primary OutFlow  Max=4.25 cfs @ 12.50 hrs  HW=218.47'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Passes 4.25 cfs of 4.92 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.13 cfs @ 8.54 fps)
3=Sharp-Crested Rectangular Weir  (Weir Controls 4.12 cfs @ 2.24 fps)
4=Orifice/Grate  ( Controls 0.00 cfs)

Summary for Pond 2P: Pond 2P

[80] Warning: Exceeded Pond CB10P by 1.53' @ 24.26 hrs (4.33 cfs 2.783 af) 

Inflow Area = 0.961 ac, 14.37% Impervious,  Inflow Depth = 2.94"    for  25-Year Storm event
Inflow = 2.74 cfs @ 12.09 hrs,  Volume= 0.236 af
Outflow = 1.74 cfs @ 12.23 hrs,  Volume= 0.236 af,  Atten= 36%,  Lag= 8.3 min
Primary = 1.74 cfs @ 12.23 hrs,  Volume= 0.236 af
     Routed to Reach 1R : Analysis Point #1

Routing by Dyn-Stor-Ind method, Time Span= 0.00-600.00 hrs, dt= 0.01 hrs / 3
Starting Elev= 215.25'   Surf.Area= 2,766 sf   Storage= 1,306 cf
Peak Elev= 217.75' @ 12.23 hrs   Surf.Area= 3,288 sf   Storage= 4,074 cf   (2,768 cf above start)

Plug-Flow detention time= 433.6 min calculated for 0.206 af (87% of inflow)
Center-of-Mass det. time= 312.1 min ( 1,150.4 - 838.4 )

Volume Invert Avail.Storage Storage Description

#1 214.07' 9,535 cf Custom Stage Data (Irregular) Listed below (Recalc)

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

214.07 2,766 220.8 0.0 0 0 2,766
214.08 2,766 220.8 40.0 11 11 2,768
215.25 2,766 220.8 40.0 1,294 1,306 3,027
215.49 2,766 220.8 40.0 266 1,571 3,080
215.50 2,766 220.8 5.0 1 1,572 3,082
216.99 2,766 220.8 5.0 206 1,779 3,411
217.00 2,766 220.8 100.0 28 1,806 3,413
217.99 3,465 242.0 100.0 3,078 4,884 4,227
218.00 4,158 262.0 100.0 38 4,922 5,029
219.00 5,084 323.6 100.0 4,613 9,535 7,914

Device Routing     Invert Outlet Devices

#1 Primary 215.25' 18.0"  Round Culvert   
L= 10.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 215.25' / 215.00'   S= 0.0250 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 1.77 sf   

#2 Device 1 215.25' 0.8" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   
#3 Device 1 217.50' 4.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

0.5' Crest Height   
#4 Device 1 218.50' 24.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
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Primary OutFlow  Max=1.74 cfs @ 12.23 hrs  HW=217.75'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Passes 1.74 cfs of 8.89 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.03 cfs @ 7.56 fps)
3=Sharp-Crested Rectangular Weir  (Weir Controls 1.71 cfs @ 1.73 fps)
4=Orifice/Grate  ( Controls 0.00 cfs)

Summary for Pond 3P: CB 3

Inflow Area = 0.055 ac,100.00% Impervious,  Inflow Depth = 5.61"    for  25-Year Storm event
Inflow = 0.32 cfs @ 12.08 hrs,  Volume= 0.026 af
Outflow = 0.32 cfs @ 12.08 hrs,  Volume= 0.026 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.32 cfs @ 12.08 hrs,  Volume= 0.026 af
     Routed to Pond CB4P : CB 4

Routing by Dyn-Stor-Ind method, Time Span= 0.00-600.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 221.92' @ 12.09 hrs
Flood Elev= 225.45'

Device Routing     Invert Outlet Devices

#1 Primary 221.42' 15.0"  Round Culvert   
L= 22.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 221.42' / 221.09'   S= 0.0150 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 1.23 sf   

Primary OutFlow  Max=0.32 cfs @ 12.08 hrs  HW=221.91'  TW=221.86'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 0.32 cfs @ 1.05 fps)

Summary for Pond CB10P: CB 10

[87] Warning: Oscillations may require smaller dt or Finer Routing (severity=17)
[80] Warning: Exceeded Pond CB9P by 1.02' @ 34.05 hrs (2.52 cfs 1.011 af) 

Inflow Area = 0.810 ac, 17.05% Impervious,  Inflow Depth = 2.96"    for  25-Year Storm event
Inflow = 2.23 cfs @ 12.10 hrs,  Volume= 0.200 af
Outflow = 2.23 cfs @ 12.10 hrs,  Volume= 0.200 af,  Atten= 0%,  Lag= 0.0 min
Primary = 2.23 cfs @ 12.10 hrs,  Volume= 0.200 af
     Routed to Pond 2P : Pond 2P

Routing by Dyn-Stor-Ind method, Time Span= 0.00-600.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 217.90' @ 12.13 hrs
Flood Elev= 219.94'

Device Routing     Invert Outlet Devices

#1 Primary 215.98' 15.0"  Round Culvert   
L= 10.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 215.98' / 215.93'   S= 0.0050 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 1.23 sf   

Primary OutFlow  Max=2.23 cfs @ 12.10 hrs  HW=217.85'  TW=217.63'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 2.23 cfs @ 1.81 fps)
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Summary for Pond CB11P: CB 11

Inflow Area = 1.020 ac, 13.57% Impervious,  Inflow Depth = 2.33"    for  25-Year Storm event
Inflow = 2.73 cfs @ 12.09 hrs,  Volume= 0.198 af
Outflow = 2.73 cfs @ 12.09 hrs,  Volume= 0.198 af,  Atten= 0%,  Lag= 0.0 min
Primary = 2.73 cfs @ 12.09 hrs,  Volume= 0.198 af
     Routed to Pond CB12P : CB 12

Routing by Dyn-Stor-Ind method, Time Span= 0.00-600.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 220.19' @ 12.09 hrs
Flood Elev= 221.94'

Device Routing     Invert Outlet Devices

#1 Primary 217.99' 15.0"  Round Culvert   
L= 22.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 217.99' / 217.88'   S= 0.0050 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 1.23 sf   

Primary OutFlow  Max=2.73 cfs @ 12.09 hrs  HW=220.18'  TW=219.84'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 2.73 cfs @ 2.22 fps)

Summary for Pond CB12P: CB 12

[80] Warning: Exceeded Pond CB11P by 0.04' @ 24.36 hrs (0.00 cfs 0.000 af) 

Inflow Area = 1.811 ac, 22.55% Impervious,  Inflow Depth = 2.65"    for  25-Year Storm event
Inflow = 5.57 cfs @ 12.09 hrs,  Volume= 0.400 af
Outflow = 5.57 cfs @ 12.09 hrs,  Volume= 0.400 af,  Atten= 0%,  Lag= 0.0 min
Primary = 5.57 cfs @ 12.09 hrs,  Volume= 0.400 af
     Routed to Pond 1P : Pond 1P

Routing by Dyn-Stor-Ind method, Time Span= 0.00-600.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 219.85' @ 12.09 hrs
Flood Elev= 221.94'

Device Routing     Invert Outlet Devices

#1 Primary 217.78' 15.0"  Round Culvert   
L= 156.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 217.78' / 217.00'   S= 0.0050 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 1.23 sf   

Primary OutFlow  Max=5.56 cfs @ 12.09 hrs  HW=219.85'  TW=217.85'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 5.56 cfs @ 4.53 fps)

Summary for Pond CB1P: CB 1

Inflow Area = 0.195 ac, 48.33% Impervious,  Inflow Depth = 2.51"    for  25-Year Storm event
Inflow = 0.57 cfs @ 12.09 hrs,  Volume= 0.041 af
Outflow = 0.57 cfs @ 12.09 hrs,  Volume= 0.041 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.57 cfs @ 12.09 hrs,  Volume= 0.041 af
     Routed to Pond CB2P : CB 2
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Routing by Dyn-Stor-Ind method, Time Span= 0.00-600.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 227.69' @ 12.09 hrs
Flood Elev= 231.30'

Device Routing     Invert Outlet Devices

#1 Primary 227.26' 12.0"  Round Culvert   
L= 22.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 227.26' / 226.82'   S= 0.0200 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.56 cfs @ 12.09 hrs  HW=227.69'  TW=227.22'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 0.56 cfs @ 1.76 fps)

Summary for Pond CB2P: CB 2

Inflow Area = 0.226 ac, 55.49% Impervious,  Inflow Depth = 2.94"    for  25-Year Storm 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
     Routed to Pond CB4P : CB 4

Routing by Dyn-Stor-Ind method, Time Span= 0.00-600.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 227.22' @ 12.09 hrs
Flood Elev= 231.30'

Device Routing     Invert Outlet Devices

#1 Primary 226.72' 12.0"  Round Culvert   
L= 137.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 226.72' / 221.24'   S= 0.0400 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 0.79 sf   

Primary OutFlow  Max=0.74 cfs @ 12.09 hrs  HW=227.22'  TW=221.87'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 0.74 cfs @ 1.90 fps)

Summary for Pond CB4P: CB 4

Inflow Area = 0.934 ac, 27.10% Impervious,  Inflow Depth = 2.04"    for  25-Year Storm event
Inflow = 2.02 cfs @ 12.09 hrs,  Volume= 0.159 af
Outflow = 2.02 cfs @ 12.09 hrs,  Volume= 0.159 af,  Atten= 0%,  Lag= 0.0 min
Primary = 2.02 cfs @ 12.09 hrs,  Volume= 0.159 af
     Routed to Pond DMH1P : DMH 1

Routing by Dyn-Stor-Ind method, Time Span= 0.00-600.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 221.87' @ 12.09 hrs
Flood Elev= 225.45'

Device Routing     Invert Outlet Devices

#1 Primary 220.99' 15.0"  Round Culvert   
L= 71.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 220.99' / 220.29'   S= 0.0099 '/'   Cc= 0.900   
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n= 0.012  Corrugated PP, smooth interior,  Flow Area= 1.23 sf   

Primary OutFlow  Max=2.01 cfs @ 12.09 hrs  HW=221.87'  TW=221.40'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 2.01 cfs @ 3.06 fps)

Summary for Pond CB5P: CB 5

[87] Warning: Oscillations may require smaller dt or Finer Routing (severity=45)

Inflow Area = 0.526 ac, 21.50% Impervious,  Inflow Depth = 2.60"    for  25-Year Storm event
Inflow = 1.59 cfs @ 12.09 hrs,  Volume= 0.114 af
Outflow = 1.59 cfs @ 12.09 hrs,  Volume= 0.114 af,  Atten= 0%,  Lag= 0.0 min
Primary = 1.59 cfs @ 12.09 hrs,  Volume= 0.114 af
     Routed to Pond DMH1P : DMH 1

Routing by Dyn-Stor-Ind method, Time Span= 0.00-600.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 221.52' @ 12.09 hrs
Flood Elev= 222.97'

Device Routing     Invert Outlet Devices

#1 Primary 219.00' 15.0"  Round Culvert   
L= 26.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 219.00' / 218.87'   S= 0.0050 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 1.23 sf   

Primary OutFlow  Max=1.59 cfs @ 12.09 hrs  HW=221.52'  TW=221.40'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 1.59 cfs @ 1.29 fps)

Summary for Pond CB6P: CB 6

Inflow Area = 1.961 ac, 27.51% Impervious,  Inflow Depth = 2.45"    for  25-Year Storm event
Inflow = 5.40 cfs @ 12.09 hrs,  Volume= 0.400 af
Outflow = 5.40 cfs @ 12.09 hrs,  Volume= 0.400 af,  Atten= 0%,  Lag= 0.0 min
Primary = 5.40 cfs @ 12.09 hrs,  Volume= 0.400 af
     Routed to Pond DMH2P : DMH2

Routing by Dyn-Stor-Ind method, Time Span= 0.00-600.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 219.69' @ 12.10 hrs
Flood Elev= 222.97'

Device Routing     Invert Outlet Devices

#1 Primary 218.12' 24.0"  Round Culvert   
L= 48.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 218.12' / 217.88'   S= 0.0050 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 3.14 sf   

Primary OutFlow  Max=5.37 cfs @ 12.09 hrs  HW=219.69'  TW=219.40'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 5.37 cfs @ 2.03 fps)
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Summary for Pond CB7P: CB 7

[80] Warning: Exceeded Pond DMH2P by 0.10' @ 24.42 hrs (0.08 cfs 0.011 af) 

Inflow Area = 2.347 ac, 28.18% Impervious,  Inflow Depth = 2.54"    for  25-Year Storm event
Inflow = 6.74 cfs @ 12.09 hrs,  Volume= 0.496 af
Outflow = 6.74 cfs @ 12.09 hrs,  Volume= 0.496 af,  Atten= 0%,  Lag= 0.0 min
Primary = 6.74 cfs @ 12.09 hrs,  Volume= 0.496 af
     Routed to Pond CB8P : CB 8

Routing by Dyn-Stor-Ind method, Time Span= 0.00-600.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 219.15' @ 12.10 hrs
Flood Elev= 222.03'

Device Routing     Invert Outlet Devices

#1 Primary 217.40' 24.0"  Round Culvert   
L= 22.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 217.40' / 217.29'   S= 0.0050 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 3.14 sf   

Primary OutFlow  Max=6.73 cfs @ 12.09 hrs  HW=219.14'  TW=218.77'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 6.73 cfs @ 2.32 fps)

Summary for Pond CB8P: CB 8

[80] Warning: Exceeded Pond CB7P by 0.61' @ 24.35 hrs (1.44 cfs 0.165 af) 

Inflow Area = 2.769 ac, 29.35% Impervious,  Inflow Depth = 2.62"    for  25-Year Storm event
Inflow = 8.25 cfs @ 12.09 hrs,  Volume= 0.604 af
Outflow = 8.25 cfs @ 12.09 hrs,  Volume= 0.604 af,  Atten= 0%,  Lag= 0.0 min
Primary = 8.25 cfs @ 12.09 hrs,  Volume= 0.604 af
     Routed to Pond 1P : Pond 1P

Routing by Dyn-Stor-Ind method, Time Span= 0.00-600.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 218.79' @ 12.11 hrs
Flood Elev= 222.03'

Device Routing     Invert Outlet Devices

#1 Primary 217.19' 24.0"  Round Culvert   
L= 148.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 217.19' / 216.46'   S= 0.0049 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 3.14 sf   

Primary OutFlow  Max=8.25 cfs @ 12.09 hrs  HW=218.77'  TW=217.85'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 8.25 cfs @ 4.25 fps)
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Summary for Pond CB9P: CB 9

Inflow Area = 0.601 ac, 10.34% Impervious,  Inflow Depth = 2.75"    for  25-Year Storm event
Inflow = 1.37 cfs @ 12.10 hrs,  Volume= 0.138 af
Outflow = 1.37 cfs @ 12.10 hrs,  Volume= 0.138 af,  Atten= 0%,  Lag= 0.0 min
Primary = 1.37 cfs @ 12.10 hrs,  Volume= 0.138 af
     Routed to Pond CB10P : CB 10

Routing by Dyn-Stor-Ind method, Time Span= 0.00-600.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 217.98' @ 12.13 hrs
Flood Elev= 219.94'

Device Routing     Invert Outlet Devices

#1 Primary 216.19' 15.0"  Round Culvert   
L= 22.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 216.19' / 216.08'   S= 0.0050 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 1.23 sf   

Primary OutFlow  Max=1.37 cfs @ 12.10 hrs  HW=217.95'  TW=217.87'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 1.37 cfs @ 1.11 fps)

Summary for Pond DMH1P: DMH 1

[80] Warning: Exceeded Pond CB5P by 1.23' @ 24.12 hrs (3.40 cfs 43.500 af) 

Inflow Area = 1.460 ac, 25.09% Impervious,  Inflow Depth = 2.24"    for  25-Year Storm event
Inflow = 3.60 cfs @ 12.09 hrs,  Volume= 0.273 af
Outflow = 3.60 cfs @ 12.09 hrs,  Volume= 0.273 af,  Atten= 0%,  Lag= 0.0 min
Primary = 3.60 cfs @ 12.09 hrs,  Volume= 0.273 af
     Routed to Pond CB6P : CB 6

Routing by Dyn-Stor-Ind method, Time Span= 0.00-600.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 221.40' @ 12.09 hrs
Flood Elev= 224.36'

Device Routing     Invert Outlet Devices

#1 Primary 220.19' 15.0"  Round Culvert   
L= 134.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 220.19' / 218.87'   S= 0.0099 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 1.23 sf   

Primary OutFlow  Max=3.60 cfs @ 12.09 hrs  HW=221.40'  TW=219.69'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 3.60 cfs @ 2.96 fps)

Summary for Pond DMH2P: DMH2

Inflow Area = 1.961 ac, 27.51% Impervious,  Inflow Depth = 2.45"    for  25-Year Storm event
Inflow = 5.40 cfs @ 12.09 hrs,  Volume= 0.400 af
Outflow = 5.40 cfs @ 12.09 hrs,  Volume= 0.400 af,  Atten= 0%,  Lag= 0.0 min
Primary = 5.40 cfs @ 12.09 hrs,  Volume= 0.400 af
     Routed to Pond CB7P : CB 7
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Routing by Dyn-Stor-Ind method, Time Span= 0.00-600.00 hrs, dt= 0.01 hrs / 3
Peak Elev= 219.40' @ 12.10 hrs
Flood Elev= 221.51'

Device Routing     Invert Outlet Devices

#1 Primary 217.78' 24.0"  Round Culvert   
L= 56.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 217.78' / 217.50'   S= 0.0050 '/'   Cc= 0.900   
n= 0.012  Corrugated PP, smooth interior,  Flow Area= 3.14 sf   

Primary OutFlow  Max=5.26 cfs @ 12.09 hrs  HW=219.40'  TW=219.14'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 5.26 cfs @ 2.63 fps)
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Time span=0.00-600.00 hrs, dt=0.01 hrs, 60001 points x 3
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=128,278 sf   0.00% Impervious   Runoff Depth=2.29"Subcatchment 10S: Subcatchment 10S
   Flow Length=816'   Tc=13.9 min   CN=57   Runoff=5.81 cfs  0.563 af

Runoff Area=60,563 sf   0.00% Impervious   Runoff Depth=2.68"Subcatchment 11S: Subcatchment 11S
   Tc=6.0 min   CN=61   Runoff=4.26 cfs  0.311 af

Runoff Area=6,577 sf   0.00% Impervious   Runoff Depth=3.80"Subcatchment 12S: Subcatchment 12S
   Tc=6.0 min   CN=72   Runoff=0.67 cfs  0.048 af

Runoff Area=156,691 sf   18.61% Impervious   Runoff Depth=2.58"Subcatchment 20S: Subcatchment 20S
   Flow Length=700'   Tc=9.4 min   CN=60   Runoff=9.37 cfs  0.774 af

Runoff Area=9,118 sf   36.32% Impervious   Runoff Depth=4.56"Subcatchment CB10S: CB10S
   Tc=6.0 min   CN=79   Runoff=1.11 cfs  0.079 af

Runoff Area=44,438 sf   13.57% Impervious   Runoff Depth=3.18"Subcatchment CB11S: CB11
   Tc=6.0 min   CN=66   Runoff=3.78 cfs  0.270 af

Runoff Area=34,462 sf   34.12% Impervious   Runoff Depth=4.02"Subcatchment CB12S: CB 12
   Tc=6.0 min   CN=74   Runoff=3.73 cfs  0.265 af

Runoff Area=8,484 sf   48.33% Impervious   Runoff Depth=3.39"Subcatchment CB1S: CB1
   Tc=6.0 min   CN=68   Runoff=0.77 cfs  0.055 af

Runoff Area=1,365 sf   100.00% Impervious   Runoff Depth=6.73"Subcatchment CB2S: CB2
   Tc=6.0 min   CN=98   Runoff=0.21 cfs  0.018 af

Runoff Area=2,400 sf   100.00% Impervious   Runoff Depth=6.73"Subcatchment CB3S: CB3
   Tc=6.0 min   CN=98   Runoff=0.38 cfs  0.031 af

Runoff Area=28,435 sf   11.12% Impervious   Runoff Depth=2.10"Subcatchment CB4S: CB4
   Tc=6.0 min   CN=55   Runoff=1.50 cfs  0.114 af

Runoff Area=22,913 sf   21.50% Impervious   Runoff Depth=3.49"Subcatchment CB5S: CB5
   Tc=6.0 min   CN=69   Runoff=2.15 cfs  0.153 af

Runoff Area=21,810 sf   34.59% Impervious   Runoff Depth=4.02"Subcatchment CB6S: CB6
   Tc=6.0 min   CN=74   Runoff=2.36 cfs  0.168 af

Runoff Area=16,828 sf   31.55% Impervious   Runoff Depth=3.91"Subcatchment CB7S: CB7
   Tc=6.0 min   CN=73   Runoff=1.77 cfs  0.126 af

Runoff Area=18,403 sf   35.89% Impervious   Runoff Depth=4.02"Subcatchment CB8S: CB8
   Tc=6.0 min   CN=74   Runoff=1.99 cfs  0.141 af

Runoff Area=11,098 sf   24.37% Impervious   Runoff Depth=4.45"Subcatchment CB9S: CB9S
   Tc=6.0 min   CN=78   Runoff=1.32 cfs  0.094 af
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Runoff Area=115,986 sf   16.39% Impervious   Runoff Depth=3.49"Subcatchment SW1S: Swale 1
   Flow Length=816'   Tc=13.9 min   CN=69   Runoff=8.46 cfs  0.774 af

Runoff Area=15,068 sf   0.00% Impervious   Runoff Depth=3.08"Subcatchment SW2S: Swale v2
   Tc=6.0 min   CN=65   Runoff=1.24 cfs  0.089 af

   Inflow=18.81 cfs  3.299 afReach 1R: Analysis Point #1
   Outflow=18.81 cfs  3.299 af

   Inflow=9.37 cfs  0.774 afReach 2R: Analysis Point #2
   Outflow=9.37 cfs  0.774 af

Avg. Flow Depth=1.49'   Max Vel=0.63 fps   Inflow=8.46 cfs  0.774 afReach SW1R: Swale 1
n=0.150   L=555.0'   S=0.0050 '/'   Capacity=11.94 cfs   Outflow=6.08 cfs  0.774 af

Avg. Flow Depth=0.56'   Max Vel=0.47 fps   Inflow=1.24 cfs  0.089 afReach SW2R: Swale 2
n=0.150   L=460.0'   S=0.0100 '/'   Capacity=14.11 cfs   Outflow=0.71 cfs  0.089 af

Peak Elev=218.90'  Storage=34,222 cf   Inflow=22.92 cfs  1.651 afPond 1P: Pond 1P
   Outflow=5.30 cfs  1.651 af

Peak Elev=217.85'  Storage=4,395 cf   Inflow=3.62 cfs  0.311 afPond 2P: Pond 2P
   Outflow=2.87 cfs  0.311 af

Peak Elev=222.37'   Inflow=0.38 cfs  0.031 afPond 3P: CB 3
15.0"  Round Culvert  n=0.012  L=22.0'  S=0.0150 '/'   Outflow=0.38 cfs  0.031 af

Peak Elev=218.21'   Inflow=2.95 cfs  0.263 afPond CB10P: CB 10
15.0"  Round Culvert  n=0.012  L=10.0'  S=0.0050 '/'   Outflow=2.95 cfs  0.263 af

Peak Elev=221.82'   Inflow=3.78 cfs  0.270 afPond CB11P: CB 11
15.0"  Round Culvert  n=0.012  L=22.0'  S=0.0050 '/'   Outflow=3.78 cfs  0.270 af

Peak Elev=221.17'   Inflow=7.50 cfs  0.535 afPond CB12P: CB 12
15.0"  Round Culvert  n=0.012  L=156.0'  S=0.0050 '/'   Outflow=7.50 cfs  0.535 af

Peak Elev=227.77'   Inflow=0.77 cfs  0.055 afPond CB1P: CB 1
12.0"  Round Culvert  n=0.012  L=22.0'  S=0.0200 '/'   Outflow=0.77 cfs  0.055 af

Peak Elev=227.31'   Inflow=0.98 cfs  0.073 afPond CB2P: CB 2
12.0"  Round Culvert  n=0.012  L=137.0'  S=0.0400 '/'   Outflow=0.98 cfs  0.073 af

Peak Elev=222.36'   Inflow=2.86 cfs  0.218 afPond CB4P: CB 4
15.0"  Round Culvert  n=0.012  L=71.0'  S=0.0099 '/'   Outflow=2.86 cfs  0.218 af

Peak Elev=222.20'   Inflow=2.15 cfs  0.153 afPond CB5P: CB 5
15.0"  Round Culvert  n=0.012  L=26.0'  S=0.0050 '/'   Outflow=2.18 cfs  0.153 af

Peak Elev=220.53'   Inflow=7.40 cfs  0.538 afPond CB6P: CB 6
24.0"  Round Culvert  n=0.012  L=48.0'  S=0.0050 '/'   Outflow=7.40 cfs  0.538 af
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Peak Elev=219.79'   Inflow=9.17 cfs  0.664 afPond CB7P: CB 7
24.0"  Round Culvert  n=0.012  L=22.0'  S=0.0050 '/'   Outflow=9.17 cfs  0.664 af

Peak Elev=219.22'   Inflow=11.16 cfs  0.806 afPond CB8P: CB 8
24.0"  Round Culvert  n=0.012  L=148.0'  S=0.0049 '/'   Outflow=11.16 cfs  0.806 af

Peak Elev=218.36'   Inflow=1.85 cfs  0.183 afPond CB9P: CB 9
15.0"  Round Culvert  n=0.012  L=22.0'  S=0.0050 '/'   Outflow=1.85 cfs  0.183 af

Peak Elev=221.98'   Inflow=5.04 cfs  0.371 afPond DMH1P: DMH 1
15.0"  Round Culvert  n=0.012  L=134.0'  S=0.0099 '/'   Outflow=5.04 cfs  0.371 af

Peak Elev=220.15'   Inflow=7.40 cfs  0.538 afPond DMH2P: DMH2
24.0"  Round Culvert  n=0.012  L=56.0'  S=0.0050 '/'   Outflow=7.40 cfs  0.538 af

Total Runoff Area = 16.137 ac   Runoff Volume = 4.073 af   Average Runoff Depth = 3.03"
84.72% Pervious = 13.672 ac     15.28% Impervious = 2.465 ac
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1.0 EXECUTIVE SUMMARY 
 

 

Jones & Beach Engineers, Inc. has conducted a hydrology and hydraulics study to evaluate the 

impact of changes in runoff volumes and peak flows resulting from the construction of a 26-lot 

subdivision with 23 single-family home lots on a 15.88± acre parcel located on the north side of 

Autumn Street and west side of Sandina Drive in Rochester, NH.  The purpose of this study was 

to evaluate the City of Rochester Chapter 218 Stormwater Management and Erosion Control 

requirement, § 218-10. Post-Construction Stormwater Management Design Standards  

 

(3) Peak Stormwater Runoff and Volume Control Requirements  

(c) If an increase in post-development peak rate or volume is anticipated due to site 

constraints that limit the ability to implement LID measures, the applicant shall 

demonstrate that the project will not cause adverse impacts to downstream properties, 

infrastructure, aquatic habitat or water quality degradation in downstream water bodies.  

  

To accomplish this, a hydrology and hydraulics analysis was conducted to examine the change 

in flows and demonstrate the project will not cause adverse impacts to downstream properties, 

infrastructure, and aquatic habitat.  

  

A drainage report conducted by this office (revised 7/26/2023) calculated the peak flows and 

total stormwater runoff volume for the two (2) watershed areas and analysis points for the 2-, 

10-, 25-, and 50-YR Storms. For the proposed project there was found to be no increase in peak 

flows. There is a projected increase in runoff volume for Analysis Point #1 for the 2-, 10-, 25-, 

and 50-YR storms and for Analysis Point #2 for the 2-YR storm. Although increases in runoff 

volume are predicted, the peak rates of runoff are projected to decrease for both watershed 

areas and analysis points for all storm-events. There is no proposed development activities 

within the 100-Yr floodplain. As per § 218-10(3)(c) an increase in post development peak or 

volume must demonstrate no adverse impact.   

  

The hydrology and hydraulics analysis demonstrates that there is a reduced impact, i.e. 

lowering of flood flows and water surface elevations at locations downstream of the project 

site. Specifically, there shall be no adverse impacts to downstream property or infrastructure 

along Salmon Falls River as a result in the changes in peak rates of runoff for the proposed site. 

A summary of the existing and proposed conditions peak rates of runoff volumes is listed in 

Table 1. The increases in runoff volume are highlighted in yellow for Analysis Points #1 and #2.  
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Table 1: HydroCAD Summary of Peak Flow and Runoff Volumes for Pre- and Post-Development 
for the 2 - 100-Yr Storm-events 

Component Peak Discharge Comparison (cubic feet per second) 
 2-Year 10-Year 25-Year 50-Year 100-Year 
 Pre Post Pre Post Pre Post Pre Post Pre Post 

Analysis Point #1 1.80 1.33 8.38 5.09 15.45 12.57 22.95 18.81 32.68 24.79 

Analysis Point #2 0.74 0.73 3.93 3.54 7.25 6.41 10.71 9.37 15.23 13.23 

           

Δ Peak – AP #1  -0.47  -3.29  -2.88  -4.14  -8.58 

Δ Peak – AP #2  -0.01  -0.39  -0.84  -1.34  -2.00 

           

% Δ Peak – AP #1  -26.1%  -39.3%  -18.6%  -18.0%  -24.1% 

% Δ Peak – AP #2  -1.4%  -9.9%  -11.6%  -12.5%  -13.1% 

 

Component Peak Runoff Volume Comparison (acre-feet) 
 2-Year 10-Year 25-Year 50-Year 
 Pre Post Pre Post Pre Post Pre Post 

Analysis Point #1 0.283 0.649 0.906 1.564 1.547 2.426 2.223 3.299 

Analysis Point #2 0.105 0.111 0.336 0.329 0.574 0.547 0.824 0.774 

         

Δ Peak – AP #1  0.366  0.658  0.879  1.076 

Δ Peak – AP #2  0.006  -0.007  -0.027  -.050 

         

% Δ Peak – AP #1  129%  72.6%  56.8%  48.4% 

% Δ Peak – AP #2  5.7%  -2.1%  -4.7%  -6.1% 
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2.0 PROJECT DESCRIPTION 
 

 

The subject property is located at 64-70 Autumn Street, Rochester, NH, Tax Map 104, Lot 10. 

The project parcel is 15.88± acres. The property is located within the Residential-1 Zoning 

District. Existing and proposed conditions plans are shown in Figure 2 and Figure 3, respectively. 

The proposed project includes the construction of a 26-lot subdivision with 23 single-family 

home lots with associated roadways, utilities, and stormwater infrastructure. Within the 

analysis area, the project will increase the impervious area (pavement and roof area) from an 

existing 1.153 acres to a proposed 2.466 acres (increase of 1.313 acres or 113.8%). Runoff from 

the roadways and house lots is collected in a combination of open and closed drainage systems, 

including deep sump hooded catch basins, and distributed to two (2) bioretention systems with 

internal storage reservoirs (ISR) (Ponds 1P and 2P). These ponds are equipped with forebays for 

pretreatment of the runoff.  

  

The site is bounded by Autumn Street to the South, Sandina Drive to the East, City of Rochester 

vacant land to the West, and the Salmon Falls River to the North. The site is located along the 

Salmon Falls River, approximately 3,000 feet upstream of the Route 11/202 bridge over the 

river. Based on the Stream Stats Report the contributing watershed drainage area is 126.26 

square miles (80,806 acres). Peak flow statistics for the Salmon Falls River are listed in Table 2. 

 

Table 2: Watershed peak Flow Data for Salmon Falls River (USGS, Stream Stats, 2023) 

Storm-event % Recurrence Peak Flow (cfs) 

2-Year 50% 2,330 

10-Year 10% 4,560 

25-Year 4% 5,790 

50-Year 2% 6,780 

100-Year 1% 7,960 

500-Year 0.2% 10,600 

 

 

The study area consists of the subject property, upstream watershed, and downstream river 

area for the Salmon Falls River. The site area contains 16.137 acres including offsite 

contributing areas. The existing site is currently vacant and primarily consists of woods with 

some meadow areas. The existing site drains south to north, towards the Salmon Falls River, 

resulting in the Analysis Points as defined below.  
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Most of the soils for this site are described as Hydrological Soils Group (HSG) "B". A section of 

soils adjacent to Autumn Street are described as HSG “D”. A small stream traverses the 

property to the east which is classified as Mixed Alluvial Land – wet, which does not have an 

HSG. HSG “D” has been used as this soil is classified as “wet”. 

 

Two (2) Analysis Points (AP's) were defined for this project:  

 Analysis Point #1 is defined as the bank of the Salmon Falls River on the north end of the 
property. Stormwater runs from Autumn Street across existing house lots and the flows 
over the property the Salmon Falls River 

 Analysis Point #2 is defined as the inlet to a 48” culvert near the end of Sandina Drive 
which runs under the roadway and eventually deposits to the Salmon Falls River. This 
watershed generally drains from the Autumn Street north to the Analysis Point. 
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Figure 1 
 

Site Location Map 
 

 
Figure 1: Site Location Map 
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Figure 2 
 

Existing Watershed Plan 
 

 
 

Figure 2: Existing Watershed Plan 
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Figure 3 
 

Proposed Watershed Plan 
 

 
Figure 3: Proposed Watershed Plan 
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Figure 4 
 

River Cross-Sections #1-11 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4: River Cross-Sections #1-11 for Salmon Falls River 
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3.0 HYDROLOGIC AND HYDRAULICS MODEL 
 

 

Floodplain Hydraulics: 

A one-dimension hydraulic surface water model was developed using GeoHECRAS version 

4.0.0.1852, a proprietary software by CivilGeo. GeoHECRAS is built upon the Army Corps HEC-

RAS model version 6.2. HEC-RAS is a river analysis model that enables the evaluation of channel 

hydraulics. HEC-RAS will compute water surface profiles for steady and unsteady flow models, 

bridge and culvert roadway crossings, FEMA floodplain encroachments, stream restorations, 

inline reservoir structures, and off-channel storage areas. The Hydrologic Engineering Center's 

(HEC) River Analysis System (HEC-RAS) software allows you to perform one-dimensional steady 

and 1D and 2D unsteady flow river hydraulics calculations. HEC-RAS is an integrated system of 

software designed for interactive use in a multi-tasking, multi-user network environment.  

 

The HEC-RAS system contains four hydraulic analysis components for:  

1. Steady flow water surface profile computations; 

2. One and two-dimensional unsteady flow simulations;  

3. Movable boundary sediment transport computations; and 

4. Water temperature and constituent transport modeling. 

 

A key element is that all four components use a common geometric data representation and 

common geometric and hydraulic computations routines. In addition to the four hydraulic 

analysis components, the system contains several hydraulic design features that can be invoked 

once the basic water surface profiles are computed. 

 

The surface water model enables the assessment of:  

 Water surface elevations at surveyed cross-sections,  

 Evaluate the impact from changes in site hydrology upon the downstream section of 

Salmon Falls River,  

 Predict the effects of the proposed development hydrology for the various design 

events 2, 10, 25, 50, and 100-YR Storm-events,  

 Assess the potential effects upon neighboring parcels. 
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Watershed Hydrology:   

Watershed hydrology was developed using the USGS Stream Stats web application. StreamStats 

provides access to spatial analytical tools that are useful for water-resources planning and 

management, and for engineering and design purposes. The map-based user interface is used 

to delineate drainage areas, get basin characteristics, and estimates of flow statistics, and 

more. StreamStats provides access to an assortment of Geographic Information Systems (GIS) 

analytical tools that are useful for water-resources planning and management, and for 

engineering and design purposes. Peak flow estimation is based on a USGS method for flood 

discharges of streams in NH. The StreamStats Report for the Salmon Falls River Watershed can 

be found in Appendix A. 

 

Site Hydrology:  

Site hydrology was developed using the USDA SCS TR-20 Method within the HydroCAD 

Stormwater Modeling System. The curve numbers were developed using the SCS TR-55 Runoff 

Curve numbers for Urban Areas. A Type III SCS 24-hour rainfall distribution was utilized in 

analyzing the data for the 2 Year — 24 Hour (3.10"), 10 Year — 24 Hour (4.64"), 25 Year (5.85“), 

50 Year — 24 Hour (6.97"), and 100 Year – 24 Hour (8.32“) storm events. This drainage report 

includes an existing conditions analysis of the area involved in the proposed development, as 

well as a proposed condition, or post-construction analysis, of the same location. The 

HydroCAD report for the proposed project site can be found in drainage report conducted by 

this office (revised 7/26/2023).   
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3.1 Model Construction 
 

Two (2) surface water model scenarios were built representing  

1. Pre-existing conditions, and 

2. Post-development runoff conditions 

 

Eleven (11) model cross-sections were surveyed along the river reach and are shown in Figure 4 

with cross-section details provided in Appendix D. Topography beyond the extent of the cross-

sections was sourced from the USGS 1-Meter DEM (digital elevation model) and publicly 

available LiDAR for the remaining model space. Additional cross-sections are included for 

floodplain modeling and illustration purposes only using the 1-meter DEM. This is because the 

DEM topography lacks the resolution below the bank full channel dimensions however is 

sufficient for floodplain. For this reason, the surveyed cross-sections are only used for 

comparisons with pre- and post-development conditions. Surface water runoff (peak flows) for 

Analysis Point #1 enters at the location between cross-sections B-B and C-C (999 and 998 in 

model) at (river station) RS2800± which corresponds to the Bioretention System #1 outlet.  
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4.0 STUDY RESULTS 
 

 

The HEC-RAS modeled surface water hydrology and hydraulics demonstrates that the reduced 

peak flows result in lowered water surface elevations and floodwater along the Salmon Falls 

River.   

  

Similarly the extent of the floodplain can be observed for all storms ranging from  2-YR to the 

100-YR storm (Figure 5), and the induvial storms the 100-YR storm (Figure 6), the 50-YR storm 

(Figure 7), 25-YR storm (Figure 8), 10-YR storm (Figure 9) and the 2-YR storm (Figure 10). The 

difference in floodplain is almost imperceptible because of the very insignificant lowering of the 

water surface elevation (WSEL). Changes in the floodplain extent for the 100-YR storm are 

highlighted by red circles in Figure 11. The larger scale enables the reader to distinguish the 

reduction more clearly in the 100-yr flood plain from the pre-development to the post-

development condition.  

  

The longitudinal stream profile of the water surface elevations for the 100-YR to the 2-YR storm 

are illustrated in Figure 12. It can be observed from this figure the minor change in WSEL 

reduction along the Salmon Falls River below the project site.  
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Figure 5: Existing Development for the 2-year (blue), 10-year (purple), 25-year (navy blue), 50-year (orange) and 100-year (red) Storm Flood Simulation 
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Figure 6: Existing (blue) and Proposed (yellow) Development 100-year Storm Flood Simulation 
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Figure 7: Existing (blue) and Proposed (yellow) Development 50-year Storm Flood Simulation 
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Figure 8: Existing (blue) and Proposed (yellow) Development 25-year Storm Flood Simulation 
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Figure 9: Existing (blue) and Proposed (yellow) Development 10-year Storm Flood Simulation 
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Figure 10: Existing (blue) and Proposed (yellow) Development 2-year Storm Flood Simulation 
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Figure 11: Detail of Existing (red) and Proposed (yellow) Development 100-year Storm Flood Simulation 
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Figure 12: Water Surface Elevation Profile for Existing and Proposed Development 
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Figure 13: Cross-section A-A for Existing (red) and Proposed Development for All Storm Flood Simulations (2-YR thru 100-YR) 
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Figure 14: Cross-section B-B for Existing (red) and Proposed Development for All Storm Flood Simulations (2-YR thru 100-YR) 
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Figure 15: Cross-section C-C for Existing (red) and Proposed Development for All Storm Flood Simulations (2-YR thru 100-YR) 
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Figure 16: Cross-section D-D for Existing (red) and Proposed Development for All Storm Flood Simulations (2-YR thru 100-YR) 

 



30 | P a g e  
 

 

Figure 17: Cross-section E-E for Existing (red) and Proposed Development for All Storm Flood Simulations (2-YR thru 100-YR) 
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Figure 18: Cross-section F-F for Existing (red) and Proposed Development for All Storm Flood Simulations (2-YR thru 100-YR) 
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Figure 19: Cross-section G-G for Existing (red) and Proposed Development for All Storm Flood Simulations (2-YR thru 100-YR) 
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5.0 CONCLUSION 
 

 

A one-dimension hydraulics surface water model was developed using GeoHECRAS to compute 

water surface profiles for 2 steady flow models. This enabled the evaluation of the impact of 

changes in runoff volumes and peak flows resulting from the construction of a 26-lot subdivision 

with 23 single-family home lots on a 15.88± acre parcel located on the north side of Autumn Street 

and west side of Sandina Drive in Rochester, NH. There is no proposed development activities 

within the 100-Yr floodplain. The purpose of this study was to evaluate the City of Rochester 

Chapter 218 Stormwater Management and Erosion Control requirement, § 218-10, Post-

Construction Stormwater Management Design Standards (3) Peak Stormwater Runoff and Volume 

Control Requirements. This for the purpose of demonstrating the project will not cause adverse 

impacts to downstream properties, infrastructure, and aquatic habitat.  

  

The surface water model enables the assessment of:  

 Water surface elevations at surveyed cross-sections,  

 Evaluate the impact from changes in site hydrology upon the downstream section of the 

Salmon Falls River,  

 Predict the effects of the proposed development hydrology for the various design events,  

 Assess the potential effects upon neighboring parcels.  

  

The drainage analysis by this office (revised 7/26/2023) determined that there would be no increase 

in peak flows, and only an increase in runoff volume for Analysis Point #1 for the 2-, 10-, 25-, 50-YR 

storms and for Analysis Point #2 for the 2-YR storm. In fact, there was a decrease in peak flows for 

Analysis Point #1 of 26.1%, 39.3%, 18.6%, 18% and 24.1%  

respectively.   

  

The two (2) hydraulic surface water models representing pre-existing and post-development 

conditions demonstrated a decrease in water surface elevations for all cross-sections, thus reducing 

flooding concerns. The difference in the storm flood extent is almost imperceptible as the project’s 

study area represents only 0.02% of the watershed area of the Salmon Falls River at this point. 

 

Please let our office know if there are any questions. 

 

Sincerely, 

 

 

Ian MacKinnon, P.E. 

Associate | Project Manger 
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APPENDIX A: USGS STREAM STATS REPORT 
 



Page 1 of 3 05.07.2023

USGS StreamStats Streamflow Statistics Report

General Information

Site Location: 288 Salmon Falls Rd, Rochester, NH 03868, USA

Lat, Long: 43.33371306, -70.95332019

Site Drainage Area: 126.26 mi² (80806.4 acres)

Peak Flow Basin Characteristics
Parameter Value
Drainage Area (mi²) 126.26
Drainage Area (acres) 80806.4
24 Hour 2 Year Precipitation (in)
Percent Storage (%)
24 Hour 5 Year Precipitation (in)
24 Hour 10 Year Precipitation (in)
24 Hour 25 Year Precipitation (in)
24 Hour 50 Year Precipitation (in)
24 Hour 100 Year Precipitation (in)
24 Hour 200 YearPrecipitation (in)
24 Hour 500 Year Precipitation (in)
Mean April Precipitation (in) 4.319
Percent Wetlands (%) 10.6459
Stream Slope 10 and 85 Method (ft/mi) 16

Peak Flow Basin Characteristics (Statewide Drng Area Only Peakflows Sir Report 2020-5092
)

Parameter Value
Regression Equation Valid

Range
Minimum Maximum

Drainage Area (mi²) 126.26 0.26 5680

https://doi.org/10.3133/sir20205092
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Peak Flow Streamflows (Statewide Drng Area Only Peakflows Sir Report 2020-5092)
Streamflow
Statistic

Return
Frequency (year) Flows (cfs)

Prediction
Error (%)

Equivalent Years
of Record

90% Prediction (cfs)
Minimum Maximum

PK2 2 year 2830 54.4 0
PK5 5 year 4070 56.1 0
PK10 10 year 4930 57.2 0
PK25 25 year 6060 58.3 0
PK50 50 year 6910 58.9 0
PK100 100 year 7810 60.3 0
PK200 200 year 8700 60.9 0
PK500 500 year 9950 62.1 0

Peak Flow Basin Characteristics (Statewide Multiparameter Peakflows Sir Report 2020-
5092)

Parameter Value
Regression Equation Valid

Range
Minimum Maximum

Drainage Area (mi²) 126.26 0.26 5680
24 Hour 2 Year Precipitation (in) 1.92 4.17
Percent Storage (%) 0 29.4
24 Hour 5 Year Precipitation (in) 2.48 5.38
24 Hour 10 Year Precipitation (in) 2.84 6.38
24 Hour 25 Year Precipitation (in) 3.3 7.75
24 Hour 50 Year Precipitation (in) 3.65 8.79
24 Hour 100 Year Precipitation (in) 3.99 9.88
24 Hour 200 YearPrecipitation (in) 5.26 11.1
24 Hour 500 Year Precipitation (in) 5.95 13.1

Peak Flow Streamflows (Statewide Multiparameter Peakflows Sir Report 2020-5092)
Streamflow
Statistic

Return
Frequency (year) Flows (cfs)

Prediction
Error (%)

Equivalent Years
of Record

90% Prediction (cfs)
Minimum Maximum

PK2 2 year undefined
PK5 5 year undefined
PK10 10 year undefined
PK25 25 year undefined
PK50 50 year undefined
PK100 100 year undefined
PK200 200 year undefined
PK500 500 year undefined

https://doi.org/10.3133/sir20205092
http://pubs.usgs.gov/sir/2008/5206/
http://pubs.usgs.gov/sir/2008/5206/
http://pubs.usgs.gov/sir/2008/5206/
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Peak Flow Basin Characteristics (Peak Flow Statewide Sir2008 5206)

Parameter Value
Regression Equation Valid

Range
Minimum Maximum

Drainage Area (mi²) 126.26 0.7 1290
Mean April Precipitation (in) 4.319 2.79 6.23
Percent Wetlands (%) 10.6459 0 21.8
Stream Slope 10 and 85 Method (ft/mi) 16 5.43 543

Peak Flow Streamflows (Peak Flow Statewide Sir2008 5206)
Streamflow
Statistic

Return
Frequency (year) Flows (cfs)

Prediction
Error (%)

Equivalent Years
of Record

90% Prediction (cfs)
Minimum Maximum

PK2 2 year 2330 30.1 3.2 1440 3780
PK5 5 year 3580 31.1 4.7 2180 5870
PK10 10 year 4560 32.3 6.2 2730 7610
PK25 25 year 5790 34.3 8 3360 9980
PK50 50 year 6780 36.4 9 3820 12000
PK100 100 year 7960 38.6 9.8 4340 14600
PK500 500 year 10600 44.1 11 5340 21000
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APPENDIX B: PROJECT PLANS AND CROSS-SECTIONS 
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