


Hydrology Summary & Stormwater Pollution 
Prevention Plan (SWPPP) 

504 Development PUD 
 Multiple residential buildings 

Kasson, MN 
 

Site Address: 
General vicinity of 1509 4th Ave Ln NE, Kasson, MN  
 
Property Owner: 
504 Development LLC 
Attn: Aaron Thompson 
1647 16th Ave NW #8 
Rochester, MN 55901 
 
Site Work Contractor: 
Snow Contracting 
Attn: Dalton Snow 
684 Marcus Place NE 
Byron, MN 55920 
 
Site Engineering Firm: 
G-Cubed Inc. 
Mark Welch 
14070 Hwy 52 SE 
Chatfield, MN 55923 
507-867-1666 ext 105 
markw@ggg.to 
 
SWPPP Prepared by: 
Certified SWPPP designer:  Mark R. Welch, P.E. – SWPPP certified thru 2025 
Certified SWPPP construction site manager: Mark R. Welch, PE – certified thru 2024  

 
Estimated Construction Dates: 
Start of Construction: Building #1 under construction.  Storm/driveway fall 2022.  Future 
buildings and apartment building as market dictates. 
Completion of Construction: Summer 2023 
This SWPPP shall be updated as needed to meet the requirements of any City of Kasson 
ordinances, Dodge County ordinances, or as needed to provide the Best Management 
Practices available.      
  
Last Revised Date: 10/12/2022  



 
SITE EVALUATION, ASSESSMENT, AND PLANNING 
 
Site Overview: 
 
The property is located within the City of Kasson, MN in Dodge County.  It is located 
south of 16th Street NE and west of 5th Ave NE.  To the west is a single family house 
adjacent to the northerly 2/3s of the property with the south 1/3 and south side of the 
property abutting land owned by the Kasson School District #204.  There is one existing 
residence on the property which was replatted to allow for construction of three - four 
unit residential buildings and one lot designated for an apartment building.  One lot in the 
northeast corner of the development will be excavated for a stormwater detention basin to 
meet City and State stormwater discharge requirements.   
 
The property was platted as Thompson Addition.  Lots 1 thru 4 have the first of the four 
plex building located on them.  Lots 5 thru 8 and 10 thru 13 are the locations for the other 
two four plex buildings.  Lot 9 is the lot proposed for a 33 unit apartment building with 
understory parking.  Lot 14 has the existing house located on it and Lot 15 is the lot 
planned for stormwater treatment facilities.  There is an outlot which is the common 
private drive that the existing house and four plex buildings take access from.  The 
apartment would have a parking lot and access off Outlot A but would have a garage 
access off 5th Ave NE. 
 
The closest natural receiving water is Masten Creek which is located approximately 
three-quarters of a mile to the east.  The closest impaired water is the Middle Fork of the 
Zumbro River which lies over one mile to the north.  The site is therefore not subject to 
Parts C.1 of Appendix A of the NPDES permit.  All disturbed and exposed soils shall be 
completely stabilized within 14 days after the construction activity in that portion of the 
site has temporarily or permanently ceased.   
 
Soils within the area of the project are Readlyn silt loam (Soil Series M511A) which have 
a profile of 0 to 15 inches of silt loam above about 5 five inches of loam over about 22 
inches of clay loam over more loam.  There are no restrictions (bedrock) to over 80 
inches but the historically observed water table can be within 12 to 42 inches of the 
surface.  The soil is not hydric but has a Hydrologic Soil Group of C/D.  Infiltration is not 
allowed but filtration with underdrains are potential water quality volume options in 
addition to wet sedimentation basins. 
 
The property is not subject to flooding.  The project falls within FIRM map panel 
2705480100B with an effective date of 9/24/1982.  The City of Kasson is not in the flood 
area designations of this FIRM panel. 
 
The property address of the first four plex is 1505 4th Ave Lane NE, Kasson Mn.  
Latitude: 43.0431° N (decimal degrees) Longitude: 92.7433° W (decimal degrees) per 
Google Earth web site. 
 



This project is not in Indian Country.  It is not part of a federal facility. 
 
NPDES permit tracking Number: C_________ 
 
An EAW was not performed for this project because the project does not meet the 
threshold for mandatory review. 
 
Project Area Summary: 
Total Area: 1.58 acres 
Area of disturbance: 1.38 acres  
Existing impervious surfacing: 0.10 acres (6.3%) 
Proposed new impervious surfacing: 0.89 acres (56.3%) 
 
Existing Drainage Patterns 
 
All runoff currently drains west to east.  There are catchbasins in both 16th Street NE and 
5th Ave NE adjacent to the property.  Other than capacity of pipes due to the increases 
associated with Atlas 14 rainfall distribution, there are no other physical drainage 
deficiencies that have been brought to our attention.  A map is attached in the appendix.   
 
Proposed Drainage Patterns 
 
The roof pitch and slope away from the new structures significantly changes drainage 
patterns.  Instead of all runoff sloping west to east into 5th Ave, there are now four 
distinct watersheds within the site.  A map is attached in the appendix.   

 East is an area of 0.22 acres of which 0.04 acres are impervious.  This is the back 
half of the southeasterly four plex and a small portion of the existing house and 
associated greenspace which tops east towards 5th Ave.  There are provisions for 
roof drains off the four plexes to connect to a pipe that will connect to the existing 
catchbasin east of the apartment building.  This will reduce the surface flows that 
reach 5th Ave. 

 South is the area of the south half of the apartment roof and associated 
greenspace which would sheet flow into the channel on the school property to the 
west and south.  The roof will have gutters which will be connected to the existing 
catchbasin in 5th Ave described above.  This watershed is 0.24 acres of which 0.15 
acres are the roof area. 

 West is an area of 0.19 acres which includes the westerly half of the westerly two 
four plex units.  A swale is shaped within the property along the west property 
line to direct this runoff north to outlet into 16th Street where the runoff can enter 
a catchbasin located directly west of the private drive.   

 Basin is the bulk of the property including the north half of the apartment roof, 
the apartment parking lot, the private drive and fronts of all three of the four plex 
buildings.  Greenspace within the 0.93 acres watershed consists of the areas 
around the buildings and a stormwater basin designed in the northeast corner of 
the property.  Overall there is 0.61 acres of impervious surfacing.  For capture, 
there will be a buried pipe for connecting the north half of the apartment site, a 



catchbasin connecting the roof drain and capturing the apartment runoff, a second 
catchbasin capturing the private drive and four plexes and the pipe routing these 
flows into the stormwater basin.  The stormwater basin is a dry design with a foot 
of Media Mix D and underdrain.  There is an outlet control structure that routes to 
another catchbasin in the private drive at the north property line.  That routes to a 
new storm manhole this then connects to the existing catchbasin along the 
property in 16th Street.  The basin controls the rates at which runoff leaves the site 
so that overall runoff rates are in line with those computed from existing 
conditions. 

 
 
Existing versus Proposed Conditions 
Existing vs proposed conditions were modeled in HydroCad ® with all proposed 
watersheds linked to a Total Proposed node.  The results are summarized below. 
 
Catchment Acres  % impervious  2yr  10 yr  100 yr  
Existing  1.58   6.3%  3.55 cfs 7.13 cfs 15.42 cfs 
Proposed 1.58  56.3%  1.98 cfs 7.31 cfs 14.50 cfs  
 
The rate of release for the 2 yr event is significantly reduced while the 10 year event has a 
small increase (3%) and the 100 year event is reduced 6%.  We adjusted the outlet 
elevations trying to create reductions across the board but were not able to achieve 
additional reduction of the 10 year event without adding a more complex outlet structure.  
We feel this small increase for a 10 year event model is acceptable considering the 
reductions provided during the 2 year event which is much more common. 
 
NPDES permit information: 
Existing impervious surfacing = 0.10 acres 
New impervious surfacing = 0.79 acres  
Total impervious surfacing = 0.89 acres 
 
The site does exceed an acre disturbed so an NPDES stormwater permit is required.  The 
site does not exceed an acre of new impervious so NPDES requirements for Water 
Quality Volume are not a requirement.  The basin provided on site addresses rate control 
which is a provision of the City of Kasson to ensure the project does not add excessive 
rates of runoff to the City’s overall storm system.   
 
Additional Information: 
 
Receiving Waters within one mile: 
City storm system before reaching Masten Creek 
Assessment unit: Not applicable 
Impairments: Not defined 
 
Stormwater Treatment Measures: 
Estimated quantities, included but not limited are as follows: 



Silt Fence or approved linear sediment control device          1040 lin. Ft. 
Erosion Control Blanket      460 sq yd 
Temporary Seeding       1.38 acres 
Permanent Sod or Seeding & Mulch              0.59 acres 
 
Temporary Stormwater Treatment Measures: 
Temporary treatment measures are shown on the plans and shall consist of a combination 
of silt fence, erosion control blanket, protected swales and temporary seeding.  All 
exposed soil areas must be stabilized as soon as possible to limit soil erosion but in no 
case later than seven (7) days after the construction activity in that portion of the site has 
temporarily or permanently ceased. 
 
Temporary sedimentation basin:  
Not required. 
 
Permanent Stormwater Treatment Measures: 
Not required for the NPDES permit.  The site does not exceed 1.0 acres of new 
impervious.  A rate control basin is provided to maintain acceptable site release rates.  



CONTACT INFORMATION 
 

Property Owner/Developer/Architect/Builder: 
504 Development LLC 
Attn: Aaron Thompson 
1647 16th Ave NW #8 
Rochester, MN 55901 
 
Site Work Contractor: 
Snow Contracting 
Attn: Dalton Snow 
684 Marcus Place NE 
Byron, MN 55920 
 
Site Engineering Firm: 
G-Cubed Inc. 
Mark Welch 
14070 Hwy 52 SE 
Chatfield, MN 55923 
507-867-1666 ext 105 
markw@ggg.to 
 



GENERAL SITE INFORMATION 
 

Permits and other approvals: 
- A NPDES permit is required for this project based on area disturbed.  The 

increase in impervious surfacing is less than one acre and therefore does not 
warrant permanent storm water treatment at this phase of development.  

- This project requires authorization through a grading permit issued by the City of 
Kasson, MN. 

- Other authorizations by federal, state, county, and city related to the project are 
required but are outside of the scope required for a SWPPP. 

- As of Feb. 1, 2010, the individual(s) preparing the SWPPP for the project; 
individual(s) overseeing implementation of, revising, and amending the SWPPP 
and individual(s) performing inspections need to have received training (Part 
III.A2).  Persons certified shall be identified on the front page of this SWPPP. 

 
 

EROSION PREVENTION AND SEDIMENT CONTROL BMP’S 
 
Refer to the projects plans for locations and a detail of the BMP’s designed for this 
project.  Additional BMP’s may be necessary as the construction progresses. 

 
Temporary protection and prevention: 
Will consist of silt fence, inlet protection, rock construction entrance, temporary seeding 
and mulching and other BMP’s as determined necessary or described on the Erosion 
Control Plan. All exposed soil areas must be stabilized as soon as possible to limit soil 
erosion but in no case later than seven (7) days after the construction activity in that 
portion of the site has temporarily or permanently ceased.  Additional BMP’s will to be 
installed as determined necessary. 
 
Permanent protection and prevention: 
A regional pond is in place for treatment of storm water runoff from this property and 
adjacent properties.  This project is not required to provide permanent facilities. 
 
Concrete washouts: 
Concrete washouts, which prohibit washout liquid and solid wastes from contacting the 
ground and entering the groundwater, may be; approved facilities offsite, portable onsite 
facilities, or facilities constructed onsite.  All washouts facilities constructed on site must 
be in approved communal locations and/or located on the individual lot being 
developed.  On site constructed facilities shall have a leak-proof, impermeable liner and 
follow the construction, maintenance and removal processes as recommended on the 
MPCA website (http://www.pca.state.mn.us/publications/wq-strm2-24.pdf). 
 
 
 
Order of Activities: 



1. Install erosion control measures such as silt fence and any applicable BMPs 
shown on the plan. 

2. Removed topsoil.  Stockpiles of materials shall have erosion controls installed 
immediately downstream of the stockpile. 

3. Grading of the site shall take place.   
4. Stabilize denuded areas and stockpiles within 7 days of last construction activity 

in that area. 
5. Install utilities and construct buildings 
6. Install surfacing and complete final grading and as well as permanent seeding 

and/or sod. 
7. When all construction activity is complete and the site is stabilized, remove 

temporary erosion control devices and reestablish areas disturbed during the 
removal. 

 
Process to Final Stabilization: 
All exposed soil areas must be stabilized as soon as possible to limit soil erosion but in no 
case later than seven (7) days after the construction activity in that portion of the site has 
temporarily or permanently ceased.  The Contractor shall maintain all erosion control 
until the vegetation is fully established and all evidence of erosion is addressed.  
    
  



    
IMPLEMENTATION AND INSPECTIONS 

 
Training: 
Recommend reading and following publication Stormwater Compliance Assistance 
Toolkit for small Construction Operators published by the Minnesota Pollution Control 
Agency, August 2008 wq-strm2-09 and can be found at link to document and/or on-file 
with our office. 

Training your staff and subcontractors is an effective BMP.  As with the other steps you 
take to prevent stormwater problems at your site, you should document the training that 
you conduct for your staff, for those with specific stormwater responsibilities (e.g. 
installing, inspecting, and maintaining BMPs), and for subcontractors. 

Include dates, number of attendees, subjects covered, and length of training. 

For more on this subject, see SWPPP Guide, Chapter 8. 

General Stormwater and BMP awareness training for staff and subcontractors 

Detailed training for staff and subcontractors with specific stormwater responsibilities 

Identify Individual(s) Responsible for Training: 

 
Implementation: 
The implementation of this plan shall be overseen by the respective owner and 
contractors, general and sub, of the pertinent processes this SWPPP encompasses.   
 
Inspections: 
The General Contractor shall comply with all the requirements of the grading plan and 
shall be responsible for filling out inspection reports a minimum of once every 7 days 
during active construction and within 24 hours after a rainfall greater than 0.5 inches in 
24 hours.  All reports shall be kept on file and retained with the SWPPP. 
They shall include: 

A Date and time 
B Name of person conducting inspection 
C Finding of inspection, including recommendation for corrective actions. 
E Date and time of rainfall events greater than 0.5 inches in 24 hours 
F Documentation of changes made to the SWPPP 

 
The Contractor’s work shall include making adjustments in the field in order to minimize 
erosion and maximize the control of sediment. 
 
 
  



 

Special/Impaired Waters Map 
&  

Web Soil Survey - NRCS 
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Routing Diagram for Kasson Apartment
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Subcat Reach Pond Link
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Area Listing (all nodes)

Area

(acres)

CN Description

(subcatchment-numbers)

1.480 79 50-75% Grass cover, Fair, HSG C  (EX)

0.560 74 >75% Grass cover, Good, HSG C  (B-N, B-S, E, S, W)

0.740 98 Paved parking, HSG C  (B-N, B-S)

0.380 98 Unconnected roofs, HSG C  (E, EX, S, W)

3.160 85 TOTAL AREA
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Soil Listing (all nodes)

Area

(acres)

Soil

Group

Subcatchment

Numbers

0.000 HSG A

0.000 HSG B

3.160 HSG C B-N, B-S, E, EX, S, W

0.000 HSG D

0.000 Other

3.160 TOTAL AREA
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Ground Covers (all nodes)

HSG-A

(acres)

HSG-B

(acres)

HSG-C

(acres)

HSG-D

(acres)

Other

(acres)

Total

(acres)

Ground

Cover

Subcatchment

Numbers

0.000 0.000 1.480 0.000 0.000 1.480 50-75% Grass cover, Fair EX

0.000 0.000 0.560 0.000 0.000 0.560 >75% Grass cover, Good B-N, 

B-S, E, 

S, W

0.000 0.000 0.740 0.000 0.000 0.740 Paved parking B-N, 

B-S

0.000 0.000 0.380 0.000 0.000 0.380 Unconnected roofs E, EX, 

S, W

0.000 0.000 3.160 0.000 0.000 3.160 TOTAL AREA
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Time span=0.00-48.00 hrs, dt=0.01 hrs, 4801 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=0.470 ac   63.83% Impervious   Runoff Depth=1.85"Subcatchment B-N: Basin - north portion
   Tc=6.0 min   CN=89   Runoff=1.58 cfs  0.072 af

Runoff Area=0.460 ac   95.65% Impervious   Runoff Depth=2.60"Subcatchment B-S: Basin - south portion
   Tc=6.0 min   CN=97   Runoff=1.97 cfs  0.100 af

Runoff Area=0.220 ac   18.18% Impervious   Runoff Depth=0.97"Subcatchment E: East
   Tc=6.0 min   UI Adjusted CN=76   Runoff=0.40 cfs  0.018 af

Runoff Area=1.580 ac   6.33% Impervious   Runoff Depth=1.21"Subcatchment EX: Existing
   Tc=6.0 min   CN=80   Runoff=3.55 cfs  0.159 af

Runoff Area=0.240 ac   62.50% Impervious   Runoff Depth=1.85"Subcatchment S: South
   Tc=6.0 min   CN=89   Runoff=0.81 cfs  0.037 af

Runoff Area=0.190 ac   47.37% Impervious   Runoff Depth=1.54"Subcatchment W: West
   Tc=6.0 min   CN=85   Runoff=0.54 cfs  0.024 af

Avg. Flow Depth=0.48'   Max Vel=4.50 fps   Inflow=1.97 cfs  0.100 afReach 1R: Pipe 4
15.0"  Round Pipe   n=0.010   L=180.0'   S=0.0056 '/'   Capacity=6.26 cfs   Outflow=1.95 cfs  0.100 af

Avg. Flow Depth=0.28'   Max Vel=6.32 fps   Inflow=1.27 cfs  0.070 afReach 2R: Pipe 1
15.0"  Round Pipe   n=0.010   L=20.0'   S=0.0200 '/'   Capacity=11.88 cfs   Outflow=1.27 cfs  0.070 af

Avg. Flow Depth=0.28'   Max Vel=6.32 fps   Inflow=1.27 cfs  0.070 afReach 3R: Pipe 2
15.0"  Round Pipe   n=0.010   L=58.0'   S=0.0200 '/'   Capacity=11.88 cfs   Outflow=1.27 cfs  0.070 af

Peak Elev=1,242.55'  Storage=3,697 cf   Inflow=3.53 cfs  0.172 afPond basin: basin
   Discarded=0.02 cfs  0.068 af   Primary=1.27 cfs  0.070 af   Secondary=0.00 cfs  0.000 af   Outflow=1.30 cfs  0.138 af

   Inflow=1.98 cfs  0.149 afLink 1L: Total Proposed
   Primary=1.98 cfs  0.149 af

   Inflow=1.27 cfs  0.070 afLink 4L: Ex CB
   Primary=1.27 cfs  0.070 af

Total Runoff Area = 3.160 ac   Runoff Volume = 0.410 af   Average Runoff Depth = 1.56"
64.56% Pervious = 2.040 ac     35.44% Impervious = 1.120 ac
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Summary for Subcatchment B-N: Basin - north portion

Runoff = 1.58 cfs @ 12.13 hrs,  Volume= 0.072 af,  Depth= 1.85"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
MSE 24-hr 3  2-yr Rainfall=2.94"

Area (ac) CN Description
0.300 98 Paved parking, HSG C
0.170 74 >75% Grass cover, Good, HSG C
0.470 89 Weighted Average
0.170 36.17% Pervious Area
0.300 63.83% Impervious Area

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

6.0 Direct Entry, direct

Summary for Subcatchment B-S: Basin - south portion

Runoff = 1.97 cfs @ 12.13 hrs,  Volume= 0.100 af,  Depth= 2.60"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
MSE 24-hr 3  2-yr Rainfall=2.94"

Area (ac) CN Description
0.440 98 Paved parking, HSG C
0.020 74 >75% Grass cover, Good, HSG C
0.460 97 Weighted Average
0.020 4.35% Pervious Area
0.440 95.65% Impervious Area

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

6.0 Direct Entry, Direct - Minimum

Summary for Subcatchment E: East

Runoff = 0.40 cfs @ 12.14 hrs,  Volume= 0.018 af,  Depth= 0.97"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
MSE 24-hr 3  2-yr Rainfall=2.94"

Area (ac) CN Adj Description
0.180 74 >75% Grass cover, Good, HSG C
0.040 98 Unconnected roofs, HSG C
0.220 78 76 Weighted Average, UI Adjusted
0.180 81.82% Pervious Area
0.040 18.18% Impervious Area
0.040 100.00% Unconnected
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, direct

Summary for Subcatchment EX: Existing

Runoff = 3.55 cfs @ 12.14 hrs,  Volume= 0.159 af,  Depth= 1.21"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
MSE 24-hr 3  2-yr Rainfall=2.94"

Area (ac) CN Description
1.480 79 50-75% Grass cover, Fair, HSG C
0.100 98 Unconnected roofs, HSG C
1.580 80 Weighted Average
1.480 93.67% Pervious Area
0.100 6.33% Impervious Area
0.100 100.00% Unconnected

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

6.0 Direct Entry, direct

Summary for Subcatchment S: South

Runoff = 0.81 cfs @ 12.13 hrs,  Volume= 0.037 af,  Depth= 1.85"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
MSE 24-hr 3  2-yr Rainfall=2.94"

Area (ac) CN Description
0.090 74 >75% Grass cover, Good, HSG C
0.150 98 Unconnected roofs, HSG C
0.240 89 Weighted Average
0.090 37.50% Pervious Area
0.150 62.50% Impervious Area
0.150 100.00% Unconnected

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

6.0 Direct Entry, direct

Summary for Subcatchment W: West

Runoff = 0.54 cfs @ 12.13 hrs,  Volume= 0.024 af,  Depth= 1.54"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
MSE 24-hr 3  2-yr Rainfall=2.94"
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Area (ac) CN Description
0.100 74 >75% Grass cover, Good, HSG C
0.090 98 Unconnected roofs, HSG C
0.190 85 Weighted Average
0.100 52.63% Pervious Area
0.090 47.37% Impervious Area
0.090 100.00% Unconnected

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

6.0 Direct Entry, direct

Summary for Reach 1R: Pipe 4

Inflow Area = 0.460 ac, 95.65% Impervious,  Inflow Depth = 2.60"    for  2-yr event
Inflow = 1.97 cfs @ 12.13 hrs,  Volume= 0.100 af
Outflow = 1.95 cfs @ 12.14 hrs,  Volume= 0.100 af,  Atten= 1%,  Lag= 0.5 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Max. Velocity= 4.50 fps,  Min. Travel Time= 0.7 min
Avg. Velocity = 1.24 fps,  Avg. Travel Time= 2.4 min

Peak Storage= 78 cf @ 12.14 hrs
Average Depth at Peak Storage= 0.48'
Bank-Full Depth= 1.25'  Flow Area= 1.2 sf,  Capacity= 6.26 cfs

15.0"  Round Pipe
n= 0.010  PVC, smooth interior
Length= 180.0'   Slope= 0.0056 '/'
Inlet Invert= 1,242.00',  Outlet Invert= 1,241.00'

Summary for Reach 2R: Pipe 1

Inflow Area = 0.930 ac, 79.57% Impervious,  Inflow Depth = 0.90"    for  2-yr event
Inflow = 1.27 cfs @ 12.27 hrs,  Volume= 0.070 af
Outflow = 1.27 cfs @ 12.27 hrs,  Volume= 0.070 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Max. Velocity= 6.32 fps,  Min. Travel Time= 0.1 min
Avg. Velocity = 2.25 fps,  Avg. Travel Time= 0.1 min

Peak Storage= 4 cf @ 12.27 hrs
Average Depth at Peak Storage= 0.28'
Bank-Full Depth= 1.25'  Flow Area= 1.2 sf,  Capacity= 11.88 cfs
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15.0"  Round Pipe
n= 0.010  PVC, smooth interior
Length= 20.0'   Slope= 0.0200 '/'
Inlet Invert= 1,238.30',  Outlet Invert= 1,237.90'

Summary for Reach 3R: Pipe 2

Inflow Area = 0.930 ac, 79.57% Impervious,  Inflow Depth = 0.90"    for  2-yr event
Inflow = 1.27 cfs @ 12.27 hrs,  Volume= 0.070 af
Outflow = 1.27 cfs @ 12.27 hrs,  Volume= 0.070 af,  Atten= 0%,  Lag= 0.1 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Max. Velocity= 6.32 fps,  Min. Travel Time= 0.2 min
Avg. Velocity = 2.25 fps,  Avg. Travel Time= 0.4 min

Peak Storage= 12 cf @ 12.27 hrs
Average Depth at Peak Storage= 0.28'
Bank-Full Depth= 1.25'  Flow Area= 1.2 sf,  Capacity= 11.88 cfs

15.0"  Round Pipe
n= 0.010  PVC, smooth interior
Length= 58.0'   Slope= 0.0200 '/'
Inlet Invert= 1,239.46',  Outlet Invert= 1,238.30'

Summary for Pond basin: basin

Inflow Area = 0.930 ac, 79.57% Impervious,  Inflow Depth = 2.22"    for  2-yr event
Inflow = 3.53 cfs @ 12.13 hrs,  Volume= 0.172 af
Outflow = 1.30 cfs @ 12.27 hrs,  Volume= 0.138 af,  Atten= 63%,  Lag= 8.1 min
Discarded = 0.02 cfs @ 12.27 hrs,  Volume= 0.068 af
Primary = 1.27 cfs @ 12.27 hrs,  Volume= 0.070 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
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Peak Elev= 1,242.55' @ 12.27 hrs   Surf.Area= 3,016 sf   Storage= 3,697 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 433.9 min ( 1,209.8 - 775.8 )

Volume Invert Avail.Storage Storage Description
#1 1,241.00' 8,851 cf Custom Stage Data (Conic) Listed below (Recalc)

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

1,241.00 1,800 0 0 1,800
1,242.00 2,556 2,167 2,167 2,574
1,243.00 3,420 2,978 5,145 3,459
1,244.00 4,000 3,706 8,851 4,078

Device Routing     Invert Outlet Devices
#1 Primary 1,240.26' 15.0"  Round Culvert   

L= 40.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 1,240.26' / 1,239.46'   S= 0.0200 '/'   Cc= 0.900   
n= 0.010  PVC, smooth interior,  Flow Area= 1.23 sf   

#2 Secondary 1,243.25' 10.0' long  x 10.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   

#3 Discarded 1,241.00' 0.300 in/hr Exfiltration over Surface area   
Conductivity to Groundwater Elevation = 1,232.00'   

#4 Device 1 1,242.40' R-4342 grate Special & User-Defined   
Head  (feet)  0.00  0.10  0.30  0.50  0.70  1.00  1.60  2.00  2.50   
Disch. (cfs)  0.000  0.600  3.300  5.500  8.100  9.600  12.200  13.600  
15.200   

Discarded OutFlow  Max=0.02 cfs @ 12.27 hrs  HW=1,242.55'   (Free Discharge)
3=Exfiltration  ( Controls 0.02 cfs)

Primary OutFlow  Max=1.27 cfs @ 12.27 hrs  HW=1,242.55'  TW=1,239.74'   (Dynamic Tailwater)
1=Culvert  (Passes 1.27 cfs of 7.62 cfs potential flow)

4=R-4342 grate Special & User-Defined  (Custom Controls 1.27 cfs)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=1,241.00'  TW=0.00'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)

Summary for Link 1L: Total Proposed

Inflow Area = 1.580 ac, 64.56% Impervious,  Inflow Depth = 1.13"    for  2-yr event
Inflow = 1.98 cfs @ 12.25 hrs,  Volume= 0.149 af
Primary = 1.98 cfs @ 12.25 hrs,  Volume= 0.149 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
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Summary for Link 4L: Ex CB

Inflow Area = 0.930 ac, 79.57% Impervious,  Inflow Depth = 0.90"    for  2-yr event
Inflow = 1.27 cfs @ 12.27 hrs,  Volume= 0.070 af
Primary = 1.27 cfs @ 12.27 hrs,  Volume= 0.070 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
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Time span=0.00-48.00 hrs, dt=0.01 hrs, 4801 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=0.470 ac   63.83% Impervious   Runoff Depth=3.27"Subcatchment B-N: Basin - north portion
   Tc=6.0 min   CN=89   Runoff=2.72 cfs  0.128 af

Runoff Area=0.460 ac   95.65% Impervious   Runoff Depth=4.12"Subcatchment B-S: Basin - south portion
   Tc=6.0 min   CN=97   Runoff=3.04 cfs  0.158 af

Runoff Area=0.220 ac   18.18% Impervious   Runoff Depth=2.11"Subcatchment E: East
   Tc=6.0 min   UI Adjusted CN=76   Runoff=0.86 cfs  0.039 af

Runoff Area=1.580 ac   6.33% Impervious   Runoff Depth=2.44"Subcatchment EX: Existing
   Tc=6.0 min   CN=80   Runoff=7.13 cfs  0.321 af

Runoff Area=0.240 ac   62.50% Impervious   Runoff Depth=3.27"Subcatchment S: South
   Tc=6.0 min   CN=89   Runoff=1.39 cfs  0.065 af

Runoff Area=0.190 ac   47.37% Impervious   Runoff Depth=2.88"Subcatchment W: West
   Tc=6.0 min   CN=85   Runoff=1.00 cfs  0.046 af

Avg. Flow Depth=0.61'   Max Vel=5.05 fps   Inflow=3.04 cfs  0.158 afReach 1R: Pipe 4
15.0"  Round Pipe   n=0.010   L=180.0'   S=0.0056 '/'   Capacity=6.26 cfs   Outflow=3.02 cfs  0.158 af

Avg. Flow Depth=0.53'   Max Vel=8.99 fps   Inflow=4.46 cfs  0.180 afReach 2R: Pipe 1
15.0"  Round Pipe   n=0.010   L=20.0'   S=0.0200 '/'   Capacity=11.88 cfs   Outflow=4.46 cfs  0.180 af

Avg. Flow Depth=0.53'   Max Vel=8.99 fps   Inflow=4.46 cfs  0.180 afReach 3R: Pipe 2
15.0"  Round Pipe   n=0.010   L=58.0'   S=0.0200 '/'   Capacity=11.88 cfs   Outflow=4.46 cfs  0.180 af

Peak Elev=1,242.81'  Storage=4,496 cf   Inflow=5.73 cfs  0.286 afPond basin: basin
   Discarded=0.03 cfs  0.071 af   Primary=4.46 cfs  0.180 af   Secondary=0.00 cfs  0.000 af   Outflow=4.48 cfs  0.251 af

   Inflow=7.31 cfs  0.330 afLink 1L: Total Proposed
   Primary=7.31 cfs  0.330 af

   Inflow=4.46 cfs  0.180 afLink 4L: Ex CB
   Primary=4.46 cfs  0.180 af

Total Runoff Area = 3.160 ac   Runoff Volume = 0.756 af   Average Runoff Depth = 2.87"
64.56% Pervious = 2.040 ac     35.44% Impervious = 1.120 ac
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Summary for Subcatchment B-N: Basin - north portion

Runoff = 2.72 cfs @ 12.13 hrs,  Volume= 0.128 af,  Depth= 3.27"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
MSE 24-hr 3  10-yr Rainfall=4.47"

Area (ac) CN Description
0.300 98 Paved parking, HSG C
0.170 74 >75% Grass cover, Good, HSG C
0.470 89 Weighted Average
0.170 36.17% Pervious Area
0.300 63.83% Impervious Area

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

6.0 Direct Entry, direct

Summary for Subcatchment B-S: Basin - south portion

Runoff = 3.04 cfs @ 12.13 hrs,  Volume= 0.158 af,  Depth= 4.12"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
MSE 24-hr 3  10-yr Rainfall=4.47"

Area (ac) CN Description
0.440 98 Paved parking, HSG C
0.020 74 >75% Grass cover, Good, HSG C
0.460 97 Weighted Average
0.020 4.35% Pervious Area
0.440 95.65% Impervious Area

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

6.0 Direct Entry, Direct - Minimum

Summary for Subcatchment E: East

Runoff = 0.86 cfs @ 12.14 hrs,  Volume= 0.039 af,  Depth= 2.11"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
MSE 24-hr 3  10-yr Rainfall=4.47"

Area (ac) CN Adj Description
0.180 74 >75% Grass cover, Good, HSG C
0.040 98 Unconnected roofs, HSG C
0.220 78 76 Weighted Average, UI Adjusted
0.180 81.82% Pervious Area
0.040 18.18% Impervious Area
0.040 100.00% Unconnected
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, direct

Summary for Subcatchment EX: Existing

Runoff = 7.13 cfs @ 12.13 hrs,  Volume= 0.321 af,  Depth= 2.44"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
MSE 24-hr 3  10-yr Rainfall=4.47"

Area (ac) CN Description
1.480 79 50-75% Grass cover, Fair, HSG C
0.100 98 Unconnected roofs, HSG C
1.580 80 Weighted Average
1.480 93.67% Pervious Area
0.100 6.33% Impervious Area
0.100 100.00% Unconnected

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

6.0 Direct Entry, direct

Summary for Subcatchment S: South

Runoff = 1.39 cfs @ 12.13 hrs,  Volume= 0.065 af,  Depth= 3.27"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
MSE 24-hr 3  10-yr Rainfall=4.47"

Area (ac) CN Description
0.090 74 >75% Grass cover, Good, HSG C
0.150 98 Unconnected roofs, HSG C
0.240 89 Weighted Average
0.090 37.50% Pervious Area
0.150 62.50% Impervious Area
0.150 100.00% Unconnected

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

6.0 Direct Entry, direct

Summary for Subcatchment W: West

Runoff = 1.00 cfs @ 12.13 hrs,  Volume= 0.046 af,  Depth= 2.88"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
MSE 24-hr 3  10-yr Rainfall=4.47"
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Area (ac) CN Description
0.100 74 >75% Grass cover, Good, HSG C
0.090 98 Unconnected roofs, HSG C
0.190 85 Weighted Average
0.100 52.63% Pervious Area
0.090 47.37% Impervious Area
0.090 100.00% Unconnected

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

6.0 Direct Entry, direct

Summary for Reach 1R: Pipe 4

Inflow Area = 0.460 ac, 95.65% Impervious,  Inflow Depth = 4.12"    for  10-yr event
Inflow = 3.04 cfs @ 12.13 hrs,  Volume= 0.158 af
Outflow = 3.02 cfs @ 12.14 hrs,  Volume= 0.158 af,  Atten= 1%,  Lag= 0.4 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Max. Velocity= 5.05 fps,  Min. Travel Time= 0.6 min
Avg. Velocity = 1.41 fps,  Avg. Travel Time= 2.1 min

Peak Storage= 107 cf @ 12.14 hrs
Average Depth at Peak Storage= 0.61'
Bank-Full Depth= 1.25'  Flow Area= 1.2 sf,  Capacity= 6.26 cfs

15.0"  Round Pipe
n= 0.010  PVC, smooth interior
Length= 180.0'   Slope= 0.0056 '/'
Inlet Invert= 1,242.00',  Outlet Invert= 1,241.00'

Summary for Reach 2R: Pipe 1

Inflow Area = 0.930 ac, 79.57% Impervious,  Inflow Depth = 2.33"    for  10-yr event
Inflow = 4.46 cfs @ 12.18 hrs,  Volume= 0.180 af
Outflow = 4.46 cfs @ 12.18 hrs,  Volume= 0.180 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Max. Velocity= 8.99 fps,  Min. Travel Time= 0.0 min
Avg. Velocity = 2.66 fps,  Avg. Travel Time= 0.1 min

Peak Storage= 10 cf @ 12.18 hrs
Average Depth at Peak Storage= 0.53'
Bank-Full Depth= 1.25'  Flow Area= 1.2 sf,  Capacity= 11.88 cfs
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15.0"  Round Pipe
n= 0.010  PVC, smooth interior
Length= 20.0'   Slope= 0.0200 '/'
Inlet Invert= 1,238.30',  Outlet Invert= 1,237.90'

Summary for Reach 3R: Pipe 2

Inflow Area = 0.930 ac, 79.57% Impervious,  Inflow Depth = 2.33"    for  10-yr event
Inflow = 4.46 cfs @ 12.18 hrs,  Volume= 0.180 af
Outflow = 4.46 cfs @ 12.18 hrs,  Volume= 0.180 af,  Atten= 0%,  Lag= 0.1 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Max. Velocity= 8.99 fps,  Min. Travel Time= 0.1 min
Avg. Velocity = 2.66 fps,  Avg. Travel Time= 0.4 min

Peak Storage= 29 cf @ 12.18 hrs
Average Depth at Peak Storage= 0.53'
Bank-Full Depth= 1.25'  Flow Area= 1.2 sf,  Capacity= 11.88 cfs

15.0"  Round Pipe
n= 0.010  PVC, smooth interior
Length= 58.0'   Slope= 0.0200 '/'
Inlet Invert= 1,239.46',  Outlet Invert= 1,238.30'

Summary for Pond basin: basin

Inflow Area = 0.930 ac, 79.57% Impervious,  Inflow Depth = 3.69"    for  10-yr event
Inflow = 5.73 cfs @ 12.13 hrs,  Volume= 0.286 af
Outflow = 4.48 cfs @ 12.18 hrs,  Volume= 0.251 af,  Atten= 22%,  Lag= 2.7 min
Discarded = 0.03 cfs @ 12.18 hrs,  Volume= 0.071 af
Primary = 4.46 cfs @ 12.18 hrs,  Volume= 0.180 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
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Peak Elev= 1,242.81' @ 12.18 hrs   Surf.Area= 3,242 sf   Storage= 4,496 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 248.8 min ( 1,016.0 - 767.3 )

Volume Invert Avail.Storage Storage Description
#1 1,241.00' 8,851 cf Custom Stage Data (Conic) Listed below (Recalc)

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

1,241.00 1,800 0 0 1,800
1,242.00 2,556 2,167 2,167 2,574
1,243.00 3,420 2,978 5,145 3,459
1,244.00 4,000 3,706 8,851 4,078

Device Routing     Invert Outlet Devices
#1 Primary 1,240.26' 15.0"  Round Culvert   

L= 40.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 1,240.26' / 1,239.46'   S= 0.0200 '/'   Cc= 0.900   
n= 0.010  PVC, smooth interior,  Flow Area= 1.23 sf   

#2 Secondary 1,243.25' 10.0' long  x 10.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   

#3 Discarded 1,241.00' 0.300 in/hr Exfiltration over Surface area   
Conductivity to Groundwater Elevation = 1,232.00'   

#4 Device 1 1,242.40' R-4342 grate Special & User-Defined   
Head  (feet)  0.00  0.10  0.30  0.50  0.70  1.00  1.60  2.00  2.50   
Disch. (cfs)  0.000  0.600  3.300  5.500  8.100  9.600  12.200  13.600  
15.200   

Discarded OutFlow  Max=0.03 cfs @ 12.18 hrs  HW=1,242.80'   (Free Discharge)
3=Exfiltration  ( Controls 0.03 cfs)

Primary OutFlow  Max=4.45 cfs @ 12.18 hrs  HW=1,242.80'  TW=1,239.99'   (Dynamic Tailwater)
1=Culvert  (Passes 4.45 cfs of 8.19 cfs potential flow)

4=R-4342 grate Special & User-Defined  (Custom Controls 4.45 cfs)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=1,241.00'  TW=0.00'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)

Summary for Link 1L: Total Proposed

Inflow Area = 1.580 ac, 64.56% Impervious,  Inflow Depth = 2.51"    for  10-yr event
Inflow = 7.31 cfs @ 12.15 hrs,  Volume= 0.330 af
Primary = 7.31 cfs @ 12.15 hrs,  Volume= 0.330 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
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Summary for Link 4L: Ex CB

Inflow Area = 0.930 ac, 79.57% Impervious,  Inflow Depth = 2.33"    for  10-yr event
Inflow = 4.46 cfs @ 12.18 hrs,  Volume= 0.180 af
Primary = 4.46 cfs @ 12.18 hrs,  Volume= 0.180 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
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Time span=0.00-48.00 hrs, dt=0.01 hrs, 4801 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=0.470 ac   63.83% Impervious   Runoff Depth=6.50"Subcatchment B-N: Basin - north portion
   Tc=6.0 min   CN=89   Runoff=5.18 cfs  0.255 af

Runoff Area=0.460 ac   95.65% Impervious   Runoff Depth=7.45"Subcatchment B-S: Basin - south portion
   Tc=6.0 min   CN=97   Runoff=5.35 cfs  0.286 af

Runoff Area=0.220 ac   18.18% Impervious   Runoff Depth=4.99"Subcatchment E: East
   Tc=6.0 min   UI Adjusted CN=76   Runoff=2.00 cfs  0.091 af

Runoff Area=1.580 ac   6.33% Impervious   Runoff Depth=5.45"Subcatchment EX: Existing
   Tc=6.0 min   CN=80   Runoff=15.42 cfs  0.717 af

Runoff Area=0.240 ac   62.50% Impervious   Runoff Depth=6.50"Subcatchment S: South
   Tc=6.0 min   CN=89   Runoff=2.64 cfs  0.130 af

Runoff Area=0.190 ac   47.37% Impervious   Runoff Depth=6.03"Subcatchment W: West
   Tc=6.0 min   CN=85   Runoff=2.00 cfs  0.095 af

Avg. Flow Depth=0.89'   Max Vel=5.72 fps   Inflow=5.35 cfs  0.286 afReach 1R: Pipe 4
15.0"  Round Pipe   n=0.010   L=180.0'   S=0.0056 '/'   Capacity=6.26 cfs   Outflow=5.32 cfs  0.286 af

Avg. Flow Depth=0.77'   Max Vel=10.47 fps   Inflow=8.29 cfs  0.431 afReach 2R: Pipe 1
15.0"  Round Pipe   n=0.010   L=20.0'   S=0.0200 '/'   Capacity=11.88 cfs   Outflow=8.29 cfs  0.431 af

Avg. Flow Depth=0.77'   Max Vel=10.47 fps   Inflow=8.29 cfs  0.431 afReach 3R: Pipe 2
15.0"  Round Pipe   n=0.010   L=58.0'   S=0.0200 '/'   Capacity=11.88 cfs   Outflow=8.29 cfs  0.431 af

Peak Elev=1,243.14'  Storage=5,623 cf   Inflow=10.49 cfs  0.540 afPond basin: basin
   Discarded=0.03 cfs  0.074 af   Primary=8.29 cfs  0.431 af   Secondary=0.00 cfs  0.000 af   Outflow=8.32 cfs  0.505 af

   Inflow=14.50 cfs  0.748 afLink 1L: Total Proposed
   Primary=14.50 cfs  0.748 af

   Inflow=8.29 cfs  0.431 afLink 4L: Ex CB
   Primary=8.29 cfs  0.431 af

Total Runoff Area = 3.160 ac   Runoff Volume = 1.574 af   Average Runoff Depth = 5.98"
64.56% Pervious = 2.040 ac     35.44% Impervious = 1.120 ac
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Summary for Subcatchment B-N: Basin - north portion

Runoff = 5.18 cfs @ 12.13 hrs,  Volume= 0.255 af,  Depth= 6.50"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
MSE 24-hr 3  100-yr Rainfall=7.81"

Area (ac) CN Description
0.300 98 Paved parking, HSG C
0.170 74 >75% Grass cover, Good, HSG C
0.470 89 Weighted Average
0.170 36.17% Pervious Area
0.300 63.83% Impervious Area

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

6.0 Direct Entry, direct

Summary for Subcatchment B-S: Basin - south portion

Runoff = 5.35 cfs @ 12.13 hrs,  Volume= 0.286 af,  Depth= 7.45"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
MSE 24-hr 3  100-yr Rainfall=7.81"

Area (ac) CN Description
0.440 98 Paved parking, HSG C
0.020 74 >75% Grass cover, Good, HSG C
0.460 97 Weighted Average
0.020 4.35% Pervious Area
0.440 95.65% Impervious Area

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

6.0 Direct Entry, Direct - Minimum

Summary for Subcatchment E: East

Runoff = 2.00 cfs @ 12.13 hrs,  Volume= 0.091 af,  Depth= 4.99"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
MSE 24-hr 3  100-yr Rainfall=7.81"

Area (ac) CN Adj Description
0.180 74 >75% Grass cover, Good, HSG C
0.040 98 Unconnected roofs, HSG C
0.220 78 76 Weighted Average, UI Adjusted
0.180 81.82% Pervious Area
0.040 18.18% Impervious Area
0.040 100.00% Unconnected
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, direct

Summary for Subcatchment EX: Existing

Runoff = 15.42 cfs @ 12.13 hrs,  Volume= 0.717 af,  Depth= 5.45"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
MSE 24-hr 3  100-yr Rainfall=7.81"

Area (ac) CN Description
1.480 79 50-75% Grass cover, Fair, HSG C
0.100 98 Unconnected roofs, HSG C
1.580 80 Weighted Average
1.480 93.67% Pervious Area
0.100 6.33% Impervious Area
0.100 100.00% Unconnected

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

6.0 Direct Entry, direct

Summary for Subcatchment S: South

Runoff = 2.64 cfs @ 12.13 hrs,  Volume= 0.130 af,  Depth= 6.50"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
MSE 24-hr 3  100-yr Rainfall=7.81"

Area (ac) CN Description
0.090 74 >75% Grass cover, Good, HSG C
0.150 98 Unconnected roofs, HSG C
0.240 89 Weighted Average
0.090 37.50% Pervious Area
0.150 62.50% Impervious Area
0.150 100.00% Unconnected

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

6.0 Direct Entry, direct

Summary for Subcatchment W: West

Runoff = 2.00 cfs @ 12.13 hrs,  Volume= 0.095 af,  Depth= 6.03"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
MSE 24-hr 3  100-yr Rainfall=7.81"
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Area (ac) CN Description
0.100 74 >75% Grass cover, Good, HSG C
0.090 98 Unconnected roofs, HSG C
0.190 85 Weighted Average
0.100 52.63% Pervious Area
0.090 47.37% Impervious Area
0.090 100.00% Unconnected

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

6.0 Direct Entry, direct

Summary for Reach 1R: Pipe 4

Inflow Area = 0.460 ac, 95.65% Impervious,  Inflow Depth = 7.45"    for  100-yr event
Inflow = 5.35 cfs @ 12.13 hrs,  Volume= 0.286 af
Outflow = 5.32 cfs @ 12.14 hrs,  Volume= 0.286 af,  Atten= 1%,  Lag= 0.4 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Max. Velocity= 5.72 fps,  Min. Travel Time= 0.5 min
Avg. Velocity = 1.67 fps,  Avg. Travel Time= 1.8 min

Peak Storage= 167 cf @ 12.14 hrs
Average Depth at Peak Storage= 0.89'
Bank-Full Depth= 1.25'  Flow Area= 1.2 sf,  Capacity= 6.26 cfs

15.0"  Round Pipe
n= 0.010  PVC, smooth interior
Length= 180.0'   Slope= 0.0056 '/'
Inlet Invert= 1,242.00',  Outlet Invert= 1,241.00'

Summary for Reach 2R: Pipe 1

Inflow Area = 0.930 ac, 79.57% Impervious,  Inflow Depth = 5.56"    for  100-yr event
Inflow = 8.29 cfs @ 12.18 hrs,  Volume= 0.431 af
Outflow = 8.29 cfs @ 12.18 hrs,  Volume= 0.431 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Max. Velocity= 10.47 fps,  Min. Travel Time= 0.0 min
Avg. Velocity = 3.32 fps,  Avg. Travel Time= 0.1 min

Peak Storage= 16 cf @ 12.18 hrs
Average Depth at Peak Storage= 0.77'
Bank-Full Depth= 1.25'  Flow Area= 1.2 sf,  Capacity= 11.88 cfs



MSE 24-hr 3  100-yr Rainfall=7.81"Kasson Apartment
  Printed  10/12/2022Prepared by {enter your company name here}

Page 23HydroCAD® 10.00-26  s/n 02977  © 2020 HydroCAD Software Solutions LLC

15.0"  Round Pipe
n= 0.010  PVC, smooth interior
Length= 20.0'   Slope= 0.0200 '/'
Inlet Invert= 1,238.30',  Outlet Invert= 1,237.90'

Summary for Reach 3R: Pipe 2

Inflow Area = 0.930 ac, 79.57% Impervious,  Inflow Depth = 5.56"    for  100-yr event
Inflow = 8.29 cfs @ 12.18 hrs,  Volume= 0.431 af
Outflow = 8.29 cfs @ 12.18 hrs,  Volume= 0.431 af,  Atten= 0%,  Lag= 0.1 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Max. Velocity= 10.47 fps,  Min. Travel Time= 0.1 min
Avg. Velocity = 3.32 fps,  Avg. Travel Time= 0.3 min

Peak Storage= 46 cf @ 12.18 hrs
Average Depth at Peak Storage= 0.77'
Bank-Full Depth= 1.25'  Flow Area= 1.2 sf,  Capacity= 11.88 cfs

15.0"  Round Pipe
n= 0.010  PVC, smooth interior
Length= 58.0'   Slope= 0.0200 '/'
Inlet Invert= 1,239.46',  Outlet Invert= 1,238.30'

Summary for Pond basin: basin

Inflow Area = 0.930 ac, 79.57% Impervious,  Inflow Depth = 6.97"    for  100-yr event
Inflow = 10.49 cfs @ 12.13 hrs,  Volume= 0.540 af
Outflow = 8.32 cfs @ 12.18 hrs,  Volume= 0.505 af,  Atten= 21%,  Lag= 2.6 min
Discarded = 0.03 cfs @ 12.18 hrs,  Volume= 0.074 af
Primary = 8.29 cfs @ 12.18 hrs,  Volume= 0.431 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
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Peak Elev= 1,243.14' @ 12.18 hrs   Surf.Area= 3,498 sf   Storage= 5,623 cf

Plug-Flow detention time= 169.4 min calculated for 0.505 af (93% of inflow)
Center-of-Mass det. time= 138.2 min ( 895.2 - 757.0 )

Volume Invert Avail.Storage Storage Description
#1 1,241.00' 8,851 cf Custom Stage Data (Conic) Listed below (Recalc)

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

1,241.00 1,800 0 0 1,800
1,242.00 2,556 2,167 2,167 2,574
1,243.00 3,420 2,978 5,145 3,459
1,244.00 4,000 3,706 8,851 4,078

Device Routing     Invert Outlet Devices
#1 Primary 1,240.26' 15.0"  Round Culvert   

L= 40.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 1,240.26' / 1,239.46'   S= 0.0200 '/'   Cc= 0.900   
n= 0.010  PVC, smooth interior,  Flow Area= 1.23 sf   

#2 Secondary 1,243.25' 10.0' long  x 10.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   

#3 Discarded 1,241.00' 0.300 in/hr Exfiltration over Surface area   
Conductivity to Groundwater Elevation = 1,232.00'   

#4 Device 1 1,242.40' R-4342 grate Special & User-Defined   
Head  (feet)  0.00  0.10  0.30  0.50  0.70  1.00  1.60  2.00  2.50   
Disch. (cfs)  0.000  0.600  3.300  5.500  8.100  9.600  12.200  13.600  
15.200   

Discarded OutFlow  Max=0.03 cfs @ 12.18 hrs  HW=1,243.14'   (Free Discharge)
3=Exfiltration  ( Controls 0.03 cfs)

Primary OutFlow  Max=8.29 cfs @ 12.18 hrs  HW=1,243.14'  TW=1,240.23'   (Dynamic Tailwater)
1=Culvert  (Passes 8.29 cfs of 8.87 cfs potential flow)

4=R-4342 grate Special & User-Defined  (Custom Controls 8.29 cfs)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=1,241.00'  TW=0.00'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)

Summary for Link 1L: Total Proposed

Inflow Area = 1.580 ac, 64.56% Impervious,  Inflow Depth = 5.68"    for  100-yr event
Inflow = 14.50 cfs @ 12.15 hrs,  Volume= 0.748 af
Primary = 14.50 cfs @ 12.15 hrs,  Volume= 0.748 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
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Summary for Link 4L: Ex CB

Inflow Area = 0.930 ac, 79.57% Impervious,  Inflow Depth = 5.56"    for  100-yr event
Inflow = 8.29 cfs @ 12.18 hrs,  Volume= 0.431 af
Primary = 8.29 cfs @ 12.18 hrs,  Volume= 0.431 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
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Time span=0.00-48.00 hrs, dt=0.01 hrs, 4801 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=0.470 ac   63.83% Impervious   Runoff Depth=11.23"Subcatchment B-N: Basin - north portion
   Tc=6.0 min   CN=89   Runoff=8.64 cfs  0.440 af

Runoff Area=0.460 ac   95.65% Impervious   Runoff Depth=12.24"Subcatchment B-S: Basin - south portion
   Tc=6.0 min   CN=97   Runoff=8.66 cfs  0.469 af

Runoff Area=0.220 ac   18.18% Impervious   Runoff Depth=9.47"Subcatchment E: East
   Tc=6.0 min   UI Adjusted CN=76   Runoff=3.66 cfs  0.174 af

Runoff Area=1.580 ac   6.33% Impervious   Runoff Depth=10.03"Subcatchment EX: Existing
   Tc=6.0 min   CN=80   Runoff=27.33 cfs  1.320 af

Runoff Area=0.240 ac   62.50% Impervious   Runoff Depth=11.23"Subcatchment S: South
   Tc=6.0 min   CN=89   Runoff=4.41 cfs  0.225 af

Runoff Area=0.190 ac   47.37% Impervious   Runoff Depth=10.70"Subcatchment W: West
   Tc=6.0 min   CN=85   Runoff=3.41 cfs  0.169 af

Avg. Flow Depth=1.25'   Max Vel=5.81 fps   Inflow=8.66 cfs  0.469 afReach 1R: Pipe 4
15.0"  Round Pipe   n=0.010   L=180.0'   S=0.0056 '/'   Capacity=6.26 cfs   Outflow=6.78 cfs  0.469 af

Avg. Flow Depth=0.85'   Max Vel=10.77 fps   Inflow=9.57 cfs  0.764 afReach 2R: Pipe 1
15.0"  Round Pipe   n=0.010   L=20.0'   S=0.0200 '/'   Capacity=11.88 cfs   Outflow=9.57 cfs  0.764 af

Avg. Flow Depth=0.85'   Max Vel=10.77 fps   Inflow=9.57 cfs  0.764 afReach 3R: Pipe 2
15.0"  Round Pipe   n=0.010   L=58.0'   S=0.0200 '/'   Capacity=11.88 cfs   Outflow=9.57 cfs  0.764 af

Peak Elev=1,243.51'  Storage=6,950 cf   Inflow=14.89 cfs  0.909 afPond basin: basin
   Discarded=0.03 cfs  0.077 af   Primary=9.57 cfs  0.764 af   Secondary=3.26 cfs  0.033 af   Outflow=12.86 cfs  0.873 af

   Inflow=23.22 cfs  1.364 afLink 1L: Total Proposed
   Primary=23.22 cfs  1.364 af

   Inflow=12.83 cfs  0.797 afLink 4L: Ex CB
   Primary=12.83 cfs  0.797 af

Total Runoff Area = 3.160 ac   Runoff Volume = 2.797 af   Average Runoff Depth = 10.62"
64.56% Pervious = 2.040 ac     35.44% Impervious = 1.120 ac
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Summary for Subcatchment B-N: Basin - north portion

Runoff = 8.64 cfs @ 12.13 hrs,  Volume= 0.440 af,  Depth=11.23"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
MSE 24-hr 3  1000-yr Rainfall=12.60"

Area (ac) CN Description
0.300 98 Paved parking, HSG C
0.170 74 >75% Grass cover, Good, HSG C
0.470 89 Weighted Average
0.170 36.17% Pervious Area
0.300 63.83% Impervious Area

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

6.0 Direct Entry, direct

Summary for Subcatchment B-S: Basin - south portion

Runoff = 8.66 cfs @ 12.13 hrs,  Volume= 0.469 af,  Depth=12.24"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
MSE 24-hr 3  1000-yr Rainfall=12.60"

Area (ac) CN Description
0.440 98 Paved parking, HSG C
0.020 74 >75% Grass cover, Good, HSG C
0.460 97 Weighted Average
0.020 4.35% Pervious Area
0.440 95.65% Impervious Area

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

6.0 Direct Entry, Direct - Minimum

Summary for Subcatchment E: East

Runoff = 3.66 cfs @ 12.13 hrs,  Volume= 0.174 af,  Depth= 9.47"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
MSE 24-hr 3  1000-yr Rainfall=12.60"

Area (ac) CN Adj Description
0.180 74 >75% Grass cover, Good, HSG C
0.040 98 Unconnected roofs, HSG C
0.220 78 76 Weighted Average, UI Adjusted
0.180 81.82% Pervious Area
0.040 18.18% Impervious Area
0.040 100.00% Unconnected
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry, direct

Summary for Subcatchment EX: Existing

Runoff = 27.33 cfs @ 12.13 hrs,  Volume= 1.320 af,  Depth=10.03"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
MSE 24-hr 3  1000-yr Rainfall=12.60"

Area (ac) CN Description
1.480 79 50-75% Grass cover, Fair, HSG C
0.100 98 Unconnected roofs, HSG C
1.580 80 Weighted Average
1.480 93.67% Pervious Area
0.100 6.33% Impervious Area
0.100 100.00% Unconnected

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

6.0 Direct Entry, direct

Summary for Subcatchment S: South

Runoff = 4.41 cfs @ 12.13 hrs,  Volume= 0.225 af,  Depth=11.23"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
MSE 24-hr 3  1000-yr Rainfall=12.60"

Area (ac) CN Description
0.090 74 >75% Grass cover, Good, HSG C
0.150 98 Unconnected roofs, HSG C
0.240 89 Weighted Average
0.090 37.50% Pervious Area
0.150 62.50% Impervious Area
0.150 100.00% Unconnected

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

6.0 Direct Entry, direct

Summary for Subcatchment W: West

Runoff = 3.41 cfs @ 12.13 hrs,  Volume= 0.169 af,  Depth=10.70"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
MSE 24-hr 3  1000-yr Rainfall=12.60"



MSE 24-hr 3  1000-yr Rainfall=12.60"Kasson Apartment
  Printed  10/12/2022Prepared by {enter your company name here}

Page 29HydroCAD® 10.00-26  s/n 02977  © 2020 HydroCAD Software Solutions LLC

Area (ac) CN Description
0.100 74 >75% Grass cover, Good, HSG C
0.090 98 Unconnected roofs, HSG C
0.190 85 Weighted Average
0.100 52.63% Pervious Area
0.090 47.37% Impervious Area
0.090 100.00% Unconnected

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

6.0 Direct Entry, direct

Summary for Reach 1R: Pipe 4

Inflow Area = 0.460 ac, 95.65% Impervious,  Inflow Depth = 12.24"    for  1000-yr event
Inflow = 8.66 cfs @ 12.13 hrs,  Volume= 0.469 af
Outflow = 6.78 cfs @ 12.26 hrs,  Volume= 0.469 af,  Atten= 22%,  Lag= 7.7 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Max. Velocity= 5.81 fps,  Min. Travel Time= 0.5 min
Avg. Velocity = 1.92 fps,  Avg. Travel Time= 1.6 min

Peak Storage= 221 cf @ 12.09 hrs
Average Depth at Peak Storage= 1.25'
Bank-Full Depth= 1.25'  Flow Area= 1.2 sf,  Capacity= 6.26 cfs

15.0"  Round Pipe
n= 0.010  PVC, smooth interior
Length= 180.0'   Slope= 0.0056 '/'
Inlet Invert= 1,242.00',  Outlet Invert= 1,241.00'

Summary for Reach 2R: Pipe 1

Inflow Area = 0.930 ac, 79.57% Impervious,  Inflow Depth = 9.86"    for  1000-yr event
Inflow = 9.57 cfs @ 12.18 hrs,  Volume= 0.764 af
Outflow = 9.57 cfs @ 12.18 hrs,  Volume= 0.764 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Max. Velocity= 10.77 fps,  Min. Travel Time= 0.0 min
Avg. Velocity = 4.00 fps,  Avg. Travel Time= 0.1 min

Peak Storage= 18 cf @ 12.18 hrs
Average Depth at Peak Storage= 0.85'
Bank-Full Depth= 1.25'  Flow Area= 1.2 sf,  Capacity= 11.88 cfs
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15.0"  Round Pipe
n= 0.010  PVC, smooth interior
Length= 20.0'   Slope= 0.0200 '/'
Inlet Invert= 1,238.30',  Outlet Invert= 1,237.90'

Summary for Reach 3R: Pipe 2

Inflow Area = 0.930 ac, 79.57% Impervious,  Inflow Depth = 9.86"    for  1000-yr event
Inflow = 9.57 cfs @ 12.18 hrs,  Volume= 0.764 af
Outflow = 9.57 cfs @ 12.18 hrs,  Volume= 0.764 af,  Atten= 0%,  Lag= 0.1 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
Max. Velocity= 10.77 fps,  Min. Travel Time= 0.1 min
Avg. Velocity = 4.00 fps,  Avg. Travel Time= 0.2 min

Peak Storage= 52 cf @ 12.18 hrs
Average Depth at Peak Storage= 0.85'
Bank-Full Depth= 1.25'  Flow Area= 1.2 sf,  Capacity= 11.88 cfs

15.0"  Round Pipe
n= 0.010  PVC, smooth interior
Length= 58.0'   Slope= 0.0200 '/'
Inlet Invert= 1,239.46',  Outlet Invert= 1,238.30'

Summary for Pond basin: basin

Inflow Area = 0.930 ac, 79.57% Impervious,  Inflow Depth = 11.73"    for  1000-yr event
Inflow = 14.89 cfs @ 12.13 hrs,  Volume= 0.909 af
Outflow = 12.86 cfs @ 12.18 hrs,  Volume= 0.873 af,  Atten= 14%,  Lag= 2.8 min
Discarded = 0.03 cfs @ 12.18 hrs,  Volume= 0.077 af
Primary = 9.57 cfs @ 12.18 hrs,  Volume= 0.764 af
Secondary = 3.26 cfs @ 12.18 hrs,  Volume= 0.033 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
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Peak Elev= 1,243.51' @ 12.18 hrs   Surf.Area= 3,708 sf   Storage= 6,950 cf

Plug-Flow detention time= 111.8 min calculated for 0.873 af (96% of inflow)
Center-of-Mass det. time= 91.2 min ( 840.8 - 749.7 )

Volume Invert Avail.Storage Storage Description
#1 1,241.00' 8,851 cf Custom Stage Data (Conic) Listed below (Recalc)

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

1,241.00 1,800 0 0 1,800
1,242.00 2,556 2,167 2,167 2,574
1,243.00 3,420 2,978 5,145 3,459
1,244.00 4,000 3,706 8,851 4,078

Device Routing     Invert Outlet Devices
#1 Primary 1,240.26' 15.0"  Round Culvert   

L= 40.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 1,240.26' / 1,239.46'   S= 0.0200 '/'   Cc= 0.900   
n= 0.010  PVC, smooth interior,  Flow Area= 1.23 sf   

#2 Secondary 1,243.25' 10.0' long  x 10.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   

#3 Discarded 1,241.00' 0.300 in/hr Exfiltration over Surface area   
Conductivity to Groundwater Elevation = 1,232.00'   

#4 Device 1 1,242.40' R-4342 grate Special & User-Defined   
Head  (feet)  0.00  0.10  0.30  0.50  0.70  1.00  1.60  2.00  2.50   
Disch. (cfs)  0.000  0.600  3.300  5.500  8.100  9.600  12.200  13.600  
15.200   

Discarded OutFlow  Max=0.03 cfs @ 12.18 hrs  HW=1,243.51'   (Free Discharge)
3=Exfiltration  ( Controls 0.03 cfs)

Primary OutFlow  Max=9.57 cfs @ 12.18 hrs  HW=1,243.51'  TW=1,240.31'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 9.57 cfs @ 7.80 fps)

4=R-4342 grate Special & User-Defined  (Passes 9.57 cfs of 10.06 cfs potential flow)

Secondary OutFlow  Max=3.25 cfs @ 12.18 hrs  HW=1,243.51'  TW=0.00'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir  (Weir Controls 3.25 cfs @ 1.27 fps)

Summary for Link 1L: Total Proposed

Inflow Area = 1.580 ac, 64.56% Impervious,  Inflow Depth = 10.36"    for  1000-yr event
Inflow = 23.22 cfs @ 12.15 hrs,  Volume= 1.364 af
Primary = 23.22 cfs @ 12.15 hrs,  Volume= 1.364 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs
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Summary for Link 4L: Ex CB

Inflow Area = 0.930 ac, 79.57% Impervious,  Inflow Depth = 10.28"    for  1000-yr event
Inflow = 12.83 cfs @ 12.18 hrs,  Volume= 0.797 af
Primary = 12.83 cfs @ 12.18 hrs,  Volume= 0.797 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.01 hrs



 Head (ft) Capacity (cfs)
 0 0

 0.1 0.6
 0.2 1.8
 0.3 3.3
 0.4 4.4
 0.5 5.5
 0.6 7.5
 0.7 8.1
 0.8 8.6
 0.9 9.1

 1 9.6
 1.2 10.5
 1.4 11.4
 1.6 12.2
 1.8 12.8

 2 13.6
 2.5 15.2

 3 16.7
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