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1. Introduction

This Storm Water Management memo presents the design calculations and considerations for the
proposed redevelopment located at 211 & 223 Maple Ave Waukesha, WI. The proposed redevelopment
will impact 2.148 acres. This storm water management report serves as a summary of calculations
showing the proposed development meets all applicable ordinances.

2. Design Criteria

City of Waukesha Municipal Code Chapter 32

Water Quality
« Total Suspended Solids. BMPs shall be designed, installed, and maintained to control total
suspended solids carried in runoff from the post-construction site as follows:
o Forredevelopment, 40% reduction of total suspended solids load from parking areas and
roads.

Water Quantity and Management of Peak Runoff
«  BMPs shall be designed, installed, and maintained to control the runoff rate (CFS) discharge from
the post-construction site as follows:
o The calculated post-development peak storm water discharge rate shall not exceed the
calculated pre-development discharge rates for the 1-year, 2-year, 10-year, and 100-year,
24-hour design storms.

Wisconsin Department of Natural Resources
«  WDNR - Technical Standards (NR151 and NR216)

3. Design Analysis

« Rainfall data used in the hydrologic analysis were obtained from the NOAA Atlas 14 precipitation
depths, and the appropriate NRCS Wisconsin MSE3 precipitation distribution for 24 hour duration
(2-yr, 2-yr, 10-yr, and 100-yr storm events).

1 year 2 year 10 year 100 year

2.40” 2.70” 3.81” 6.18”

«  Curve numbers for the soils within the analysis region were selected from the values published in
TR-55. Native soil types were determined from NRCS maps and borings.

» Time of concentration values were calculated based on the standard TR-55 method.

« The hydraulic calculations and analysis presented in this report were performed using HydroCad
Watershed Modeling software which utilizes the methodologies of TR-55 for a hydrograph based
analysis of watershed conditions. Hydrographs were developed using a standard MSE-3 24 hour
hydrograph for the various 24-hr storm events.

« Sediment reduction characteristics for the proposed water quality facilities were determined
using WinSLAMM (Version 10.5) Source Loading and Management Model.




4. Existing Condition Analysis

The existing site is bounded by Maple Ave to the west, the Wisconsin Southern Railroad to the north,
and the Canadian National Railroad to the south and east. The existing site consists of 2 buildings and a
parking lot. The northern building is currently used by Carroll University, while the southern building is
currently not in use. The condition of the parking lot varies from good to poor and is currently utilized by
Carroll University students and staff. The section of the parking lot that is newer and in good condition
drains to storm sewer located on the existing site which connects to the storm sewer system located on
Maple Ave. The older section of the parking lot that is in poor condition does not currently drain very
well. The southern portion of the older parking lot appears to pond until it either enters the previously
mentioned storm sewer system, or until it drains directly offsite to the south into the neighboring
property. The northwest portion of the older parking lot drains to the north into the ditch that runs
parallel to the Wisconsin & Southern Railroad. Runoff entering this ditch ponds at a low point and does
not have a clear drainage path that would convey water from this low point. The northeast portion of
the older parking lot drains to the ditch that runs parallel to the Canadian National Railroad, where it will
then be conveyed to the southwest. The existing building that is unused connects to the Maple Ave
storm sewer system via a 12" PVC roof drain.

5. Proposed Developed Conditions Description

The proposed site will involve the demolition of the southern building and the sections of the parking lot
that are in poor condition. The demolished area will then be repaved to add 173 new parking spaces
that will serve the existing Carrol University building that will remain on the site. The site will also
involve the removal of a small portion of the parking lot located east of the existing building. This section
of the parking lot will be redeveloped into loading zones for ceramics and an outdoor dog exercise area.
In total, the proposed development will disturb 2.148 acres, with 1.776 acres of this area consisting of
impervious surfaces. This is a reduction from the existing 1.993 acres of impervious surfaces located
within the disturbed area. In order to meet the City's stormwater requirements, an UpFlo Filter Device
will be installed inside a proposed manhole. Catch basins will also be installed on site to properly convey
runoff to the existing storm sewer systems surrounding the site. The UpFlo Filter Device and catch
basins will allow for the proposed development to reach 40% TSS reduction required for
redevelopments.

6. Storm Water Quantity Modeling

A summary of results can be viewed in the table below:

Peak Flow Reduction Summary

Area=2.148 acres

Storm Allowable Peak Runoff Post-Development Site Conditions
Frequency (yr) Discharge Rate on site (cfs) Peak Runoff Discharge Rate (cfs)

1 7.75 591

2 8.87 6.84

10 12.98 10.33

100 21.61 17.81




7. Storm Water Quality Modeling

NR 151 City of Waukesha regulations require that the project employ BMPs to reduce sediment load
leaving the site by 40% compared to no controls.

Quality Summary Table

Total Suspended Solids Loading

Total TSS prior to controls/treatment 1,096 Ibs
Total TSS After controls/treatment 639.4 Ibs
Total Percent TSS Reduction 41.66%

8. Storm Sewer Sizing

The proposed storm sewer piping has been sized to convey the 100-year storm event with no surcharge
to the top of the structure.

9. Conclusion

The proposed stormwater management plan meets the requirements of the local municipality, WDNR,
and other regulatory bodies through the implementation of best management practices described
within this report to the greatest extent practicable.




Appendix A Site Location Map
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Appendix B USDA Web Soil Survey Map




Hydrologic Soil Group—Milwaukee and Waukesha Counties, Wisconsin
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Hydrologic Soil Group—Milwaukee and Waukesha Counties, Wisconsin
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Hydrologic Soil Group—Milwaukee and Waukesha Counties, Wisconsin

Hydrologic Soil Group

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI
WeB Warsaw loam, 2 to 6 B 34 100.0%
percent slopes
Totals for Area of Interest 3.4 100.0%
Description

Hydrologic soil groups are based on estimates of runoff potential. Soils are
assigned to one of four groups according to the rate of water infiltration when the
soils are not protected by vegetation, are thoroughly wet, and receive
precipitation from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when
thoroughly wet. These consist mainly of deep, well drained to excessively
drained sands or gravelly sands. These soils have a high rate of water
transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These
consist chiefly of moderately deep or deep, moderately well drained or well
drained soils that have moderately fine texture to moderately coarse texture.
These soils have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist
chiefly of soils having a layer that impedes the downward movement of water or
soils of moderately fine texture or fine texture. These soils have a slow rate of
water transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when
thoroughly wet. These consist chiefly of clays that have a high shrink-swell
potential, soils that have a high water table, soils that have a claypan or clay
layer at or near the surface, and soils that are shallow over nearly impervious
material. These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is

for drained areas and the second is for undrained areas. Only the soils that in
their natural condition are in group D are assigned to dual classes.

Rating Options

Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified

USDA  Natural Resources Web Soil Survey 2/1/2024

=== Conservation Service National Cooperative Soil Survey Page 3 of 4



Hydrologic Soil Group—Milwaukee and Waukesha Counties, Wisconsin

Tie-break Rule: Higher

UsDA  Natural Resources Web Soil Survey 2/1/2024
== Conservation Service National Cooperative Soil Survey Page 4 of 4



Appendix C Calculations - Storm Water Quantity (HydroCAD Model)
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Routing Diagram for Existing SW
Prepared by The Sigma Group Inc, Printed 4/19/2024
HydroCAD® 10.20-2g s/n 04555 © 2022 HydroCAD Software Solutions LLC




Existing SW
Prepared by The Sigma Group Inc
HydroCAD® 10.20-2g s/n 04555 © 2022 HydroCAD Software Solutions LLC

Printed 4/19/2024
Page 2

Rainfall Events Listing

Event# Event Storm Type Curve Mode Duration B/B Depth AMC
Name (hours) (inches)
1 1-YR MSE 24-hr 3 Default 24.00 1 240 2
2 2-YR MSE 24-hr 3 Default 24.00 1 270 2
3 10-YR MSE 24-hr 3 Default 24.00 1 3.81 2
4 100-YR MSE 24-hr 3 Default 24.00 1 6.18 2



Existing SW MSE 24-hr 3 1-YR Rainfall=2.40"

Prepared by The Sigma Group Inc Printed 4/19/2024
HydroCAD® 10.20-2g s/n 04555 © 2022 HydroCAD Software Solutions LLC Page 3

Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment1: Subcat 1 Runoff Area=2.141 ac  93.09% Impervious Runoff Depth>1.81"
Tc=0.0 min  CN=95 Runoff=7.75 cfs 0.322 af

Total Runoff Area = 2.141 ac Runoff Volume = 0.322 af Average Runoff Depth = 1.81"
6.91% Pervious = 0.148 ac  93.09% Impervious = 1.993 ac



Existing SW
Prepared by The Sigma Group Inc

MSE 24-hr 3 1-YR Rainfall=2.40"
Printed 4/19/2024

HydroCAD® 10.20-2g s/n 04555 © 2022 HydroCAD Software Solutions LLC Page 4
Summary for Subcatchment 1: Subcat 1
[46] Hint: Tc=0 (Instant runoff peak depends on dt)
Runoff = 7.75cfs @ 12.05 hrs, Volume= 0.322 af, Depth> 1.81"
Routed to nonexistent node 2L
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
MSE 24-hr 3 1-YR Rainfall=2.40"
Area (ac) CN Description
1.396 98 Paved parking, HSG D
0.597 98 Roofs, HSG D
0.148 61 >75% Grass cover, Good, HSG B
2.141 95 Weighted Average
0.148 6.91% Pervious Area
1.993 93.09% Impervious Area
Subcatchment 1: Subcat 1
Hydrograph
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Existing SW MSE 24-hr 3 2-YR Rainfall=2.70"

Prepared by The Sigma Group Inc Printed 4/19/2024
HydroCAD® 10.20-2g s/n 04555 © 2022 HydroCAD Software Solutions LLC Page 5

Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment1: Subcat 1 Runoff Area=2.141 ac  93.09% Impervious Runoff Depth>2.09"
Tc=0.0 min  CN=95 Runoff=8.87 cfs 0.373 af

Total Runoff Area = 2.141 ac Runoff Volume = 0.373 af Average Runoff Depth = 2.09"
6.91% Pervious = 0.148 ac  93.09% Impervious = 1.993 ac



Existing SW MSE 24-hr 3 2-YR Rainfall=2.70"

Prepared by The Sigma Group Inc Printed 4/19/2024
HydroCAD® 10.20-2g s/n 04555 © 2022 HydroCAD Software Solutions LLC Page 6

Summary for Subcatchment 1: Subcat 1

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

Runoff = 8.87 cfs @ 12.05 hrs, Volume= 0.373 af, Depth> 2.09"
Routed to nonexistent node 2L

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
MSE 24-hr 3 2-YR Rainfall=2.70"

Area (ac) CN Description
1.396 98 Paved parking, HSG D
0.597 98 Roofs, HSG D
0.148 61 >75% Grass cover, Good, HSG B
2.141 95 Weighted Average
0.148 6.91% Pervious Area
1.993 93.09% Impervious Area

Subcatchment 1: Subcat 1

Hydrograph
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Existing SW MSE 24-hr 3 10-YR Rainfall=3.81"

Prepared by The Sigma Group Inc Printed 4/19/2024
HydroCAD® 10.20-2g s/n 04555 © 2022 HydroCAD Software Solutions LLC Page 7

Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment1: Subcat 1 Runoff Area=2.141 ac  93.09% Impervious Runoff Depth>3.14"
Tc=0.0 min CN=95 Runoff=12.98 cfs 0.561 af

Total Runoff Area = 2.141 ac Runoff Volume = 0.561 af Average Runoff Depth = 3.14"
6.91% Pervious = 0.148 ac  93.09% Impervious = 1.993 ac



Existing SW MSE 24-hr 3 10-YR Rainfall=3.81"

Prepared by The Sigma Group Inc Printed 4/19/2024
HydroCAD® 10.20-2g s/n 04555 © 2022 HydroCAD Software Solutions LLC Page 8

Summary for Subcatchment 1: Subcat 1

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

Runoff = 12.98 cfs @ 12.05 hrs, Volume= 0.561 af, Depth> 3.14"
Routed to nonexistent node 2L

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
MSE 24-hr 3 10-YR Rainfall=3.81"

Area (ac) CN Description
1.396 98 Paved parking, HSG D
0.597 98 Roofs, HSG D
0.148 61 >75% Grass cover, Good, HSG B
2.141 95 Weighted Average
0.148 6.91% Pervious Area
1.993 93.09% Impervious Area

Subcatchment 1: Subcat 1

Hydrograph
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Existing SW MSE 24-hr 3 100-YR Rainfall=6.18"

Prepared by The Sigma Group Inc Printed 4/19/2024
HydroCAD® 10.20-2g s/n 04555 © 2022 HydroCAD Software Solutions LLC Page 9

Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment1: Subcat 1 Runoff Area=2.141 ac  93.09% Impervious Runoff Depth>5.41"
Tc=0.0 min CN=95 Runoff=21.61 cfs 0.965 af

Total Runoff Area = 2.141 ac Runoff Volume = 0.965 af Average Runoff Depth = 5.41"
6.91% Pervious = 0.148 ac  93.09% Impervious = 1.993 ac



Existing SW MSE 24-hr 3 100-YR Rainfall=6.18"

Prepared by The Sigma Group Inc Printed 4/19/2024
HydroCAD® 10.20-2g s/n 04555 © 2022 HydroCAD Software Solutions LLC Page 10

Summary for Subcatchment 1: Subcat 1

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

Runoff = 21.61cfs@ 12.04 hrs, Volume= 0.965 af, Depth> 5.41"
Routed to nonexistent node 2L

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
MSE 24-hr 3 100-YR Rainfall=6.18"

Area (ac) CN Description
1.396 98 Paved parking, HSG D
0.597 98 Roofs, HSG D
0.148 61 >75% Grass cover, Good, HSG B
2.141 95 Weighted Average
0.148 6.91% Pervious Area
1.993 93.09% Impervious Area

Subcatchment 1: Subcat 1

Hydrograph
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Prepared by The Sigma Group Inc, Printed 4/19/2024
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Proposed SW

Prepared by The Sigma Group Inc
HydroCAD® 10.20-2g s/n 04555 © 2022 HydroCAD Software Solutions LLC

Printed 4/19/2024
Page 2

Rainfall Events Listing

Event# Event Storm Type Curve Mode Duration B/B Depth AMC
Name (hours) (inches)
1 1-YR MSE 24-hr 3 Default 24.00 1 240 2
2 2-YR MSE 24-hr 3 Default 24.00 1 270 2
3 10-YR MSE 24-hr 3 Default 24.00 1 3.81 2
4 100-YR MSE 24-hr 3 Default 24.00 1 6.18 2



Proposed SW MSE 24-hr 3 1-YR Rainfall=2.40"

Prepared by The Sigma Group Inc Printed 4/19/2024
HydroCAD® 10.20-2g s/n 04555 © 2022 HydroCAD Software Solutions LLC Page 3

Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment1: TO UPFLOFILTER Runoff Area=0.661 ac 88.65% Impervious Runoff Depth>1.71"
Tc=6.0 min  CN=94 Runoff=1.99 cfs 0.094 af

Subcatchment2: TOCB 1 Runoff Area=0.274 ac 85.04% Impervious Runoff Depth>1.54"
Tc=6.0 min  CN=92 Runoff=0.76 cfs 0.035 af

Subcatchment3: TOCB 2 Runoff Area=0.426 ac 95.54% Impervious Runoff Depth>1.90"
Tc=6.0 min CN=96 Runoff=1.37 cfs 0.067 af

Subcatchment4: TO EX NORTHCB Runoff Area=0.269 ac 85.87% Impervious Runoff Depth>1.63"
Tc=6.0 min  CN=93 Runoff=0.78 cfs 0.036 af

Subcatchment5: TO EX SOUTHCB Runoff Area=0.210 ac  97.14% Impervious Runoff Depth>2.00"
Tc=6.0 min  CN=97 Runoff=0.70 cfs 0.035 af

Subcatchment6: UNCAPTURED Runoff Area=0.303 ac 38.28% Impervious Runoff Depth>0.56"
Tc=6.0 min CN=75 Runoff=0.31 cfs 0.014 af

Link L7: PROPOSED Inflow=5.91 cfs 0.283 af
Primary=5.91 cfs 0.283 af

Total Runoff Area = 2.143 ac Runoff Volume = 0.283 af Average Runoff Depth = 1.58"
17.08% Pervious = 0.366 ac  82.92% Impervious = 1.777 ac



Proposed SW MSE 24-hr 3 1-YR Rainfall=2.40"

Prepared by The Sigma Group Inc Printed 4/19/2024
HydroCAD® 10.20-2g s/n 04555 © 2022 HydroCAD Software Solutions LLC Page 4

Summary for Subcatchment 1: TO UPFLO FILTER DEVICE

Runoff = 1.99cfs @ 12.13 hrs, Volume= 0.094 af, Depth> 1.71"
Routed to Link L7 : PROPOSED

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
MSE 24-hr 3 1-YR Rainfall=2.40"

Area (ac) CN Description

0.586 98 Paved parking, HSG B
0.075 61 >75% Grass cover, Good, HSG B

0.661 94 Weighted Average

0.075 11.35% Pervious Area
0.586 88.65% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment 1: TO UPFLO FILTER DEVICE

I
|

Runoff Area=0.661 ac
Runoff Volume=0.094 af
~ Runoff Depth>1.71" |

 Tc=6.0 min

Flow (cfs)

e T T T T L L L e T T e T T
5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Time (hours)
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Summary for Subcatchment 2: TO CB 1
Runoff = 0.76 cfs @ 12.13 hrs, Volume= 0.035 af, Depth> 1.54"
Routed to Link L7 : PROPOSED
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
MSE 24-hr 3 1-YR Rainfall=2.40"
Area (ac) CN Description
0.221 98 Paved parking, HSG B
0.041 61 >75% Grass cover, Good, HSG B
0.012 98 Unconnected pavement, HSG B
0.274 92 Weighted Average
0.041 14.96% Pervious Area
0.233 85.04% Impervious Area
0.012 5.15% Unconnected
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,
Subcatchment 2: TO CB 1
Hydrograph
08y [ oo e L A R IR
0.75  ,‘ffffﬂ‘fﬂf‘rﬂfﬂ‘ﬂﬂ‘rﬂﬁ‘ﬂﬂ‘rﬂ ,,,;,,,,},,,,;,,,J,MSE 24'hl' 3
|| 1-YRRainfall=2.40"
oo | ,,,},,,,R,un,offAr,ea 0274ac
41 |} Runoff Volume=0.035 af
o | Wl Runoﬂ,Dept,hkil,SA'f,,
- - l l l l l | |
r 003': IS R 1 ;””;’”’T”T Gaomm”
oo | - cN=92
sl | H4
o2 | o o gea R T e e
orsy | e S
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Time (hours)
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Summary for Subcatchment 3: TO CB 2

Runoff = 1.37cfs@ 12.13 hrs, Volume= 0.067 af, Depth> 1.90"
Routed to Link L7 : PROPOSED

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
MSE 24-hr 3 1-YR Rainfall=2.40"

Area (ac) CN Description

0.407 98 Paved parking, HSG B
0.019 61 >75% Grass cover, Good, HSG B

0.426 96 Weighted Average

0.019 4.46% Pervious Area
0.407 95.54% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment 3: TO CB 2

Hydrograph
1 L S S S A N A
I ~ MSE 24-hr3
I ~_1-YRRainfall=2.40"
I - Runoff Area=0.426 ac |
10 } Runoff Volume=0.067 af
O | “Runoff Depth>1.90"
S | - Te=6.0 min
[ | - CN=96

Time (hours)
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Summary for Subcatchment 4: TO EX NORTH CB
Runoff = 0.78 cfs @ 12.13 hrs, Volume= 0.036 af, Depth> 1.63"
Routed to Link L7 : PROPOSED
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
MSE 24-hr 3 1-YR Rainfall=2.40"
Area (ac) CN Description
0.151 98 Paved parking, HSG B
0.038 61 >75% Grass cover, Good, HSG B
0.054 98 Roofs, HSG B
0.026 98 Unconnected pavement, HSG B
0.269 93 Weighted Average
0.038 14.13% Pervious Area
0.231 85.87% Impervious Area
0.026 11.26% Unconnected
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,
Subcatchment 4: TO EX NORTH CB
Hydrograph
085] ﬁﬁﬁIﬁﬁﬁI:I[:I:IE:I::
o8y | o lrsl 0 R R N N
075 ,,,,,,,, 1,,,,1,,,,1,M$E,24'h[,3,,
~1-YRRainfall=2.40"
0.654 | -
~ Runoff Area=0.269 ac |
0554 Runoff Volume-o 036 af
» o5y o0 [ _
g1 'Runoff Depth>1.63"
2 F el A
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Summary for Subcatchment 5: TO EX SOUTH CB

Runoff = 0.70 cfs @ 12.13 hrs, Volume= 0.035 af, Depth> 2.00"
Routed to Link L7 : PROPOSED

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
MSE 24-hr 3 1-YR Rainfall=2.40"

Area (ac) CN Description

0.204 98 Paved parking, HSG B
0.006 61 >75% Grass cover, Good, HSG B

0.210 97 Weighted Average

0.006 2.86% Pervious Area
0.204 97.14% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment 5: TO EX SOUTH CB
Hydrograph

0.7594
074
0659
064
0554
059
0459
044"
0.359
0.3

Flow (cfs)

0254
0.2

0.1594
014

0.054
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Summary for Subcatchment 6: UNCAPTURED
Runoff = 0.31cfs@ 12.14 hrs, Volume= 0.014 af, Depth> 0.56"
Routed to Link L7 : PROPOSED
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
MSE 24-hr 3 1-YR Rainfall=2.40"
Area (ac) CN Description
0.099 98 Paved parking, HSG B
0.187 61 >75% Grass cover, Good, HSG B
0.017 98 Unconnected pavement, HSG B
0.303 75 Weighted Average
0.187 61.72% Pervious Area
0.116 38.28% Impervious Area
0.017 14.66% Unconnected
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,
Subcatchment 6: UNCAPTURED
Hydrograph
032f f o e
os{ | a0 M$E24-hr3”
= |l 1-YRRainfall=240"
o2 | R ,un,offAr,ea,O,B,OBac
11 [ Runoff Volume=0.014 af
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Summary for Link L7: PROPOSED

for 1-YR event

0.283 af

2.143 ac, 82.92% Impervious, Inflow Depth > 1.58"

591cfs@ 12.13 hrs, Volume

Inflow Area
Inflow

= 0.0 min

0.283 af, Atten=0%, Lag

591cfs@ 12.13 hrs, Volume

Primary

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

Primary outflow

Link L7: PROPOSED

Hydrograph

A Inflow
0O Primary

[N 7] [

(sy0) moy4

11 12 13 14 15 16 17 18
Time (hours)

10
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment1: TO UPFLOFILTER Runoff Area=0.661 ac 88.65% Impervious Runoff Depth>1.99"
Tc=6.0 min  CN=94 Runoff=2.29 cfs 0.110 af

Subcatchment2: TOCB 1 Runoff Area=0.274 ac 85.04% Impervious Runoff Depth>1.81"
Tc=6.0 min  CN=92 Runoff=0.89 cfs 0.041 af

Subcatchment3: TOCB 2 Runoff Area=0.426 ac 95.54% Impervious Runoff Depth>2.19"
Tc=6.0 min CN=96 Runoff=1.57 cfs 0.078 af

Subcatchment4: TO EX NORTHCB Runoff Area=0.269 ac 85.87% Impervious Runoff Depth>1.90"
Tc=6.0 min  CN=93 Runoff=0.90 cfs 0.043 af

Subcatchment5: TO EX SOUTHCB Runoff Area=0.210 ac  97.14% Impervious Runoff Depth>2.29"
Tc=6.0 min  CN=97 Runoff=0.79 cfs 0.040 af

Subcatchment6: UNCAPTURED Runoff Area=0.303 ac 38.28% Impervious Runoff Depth>0.73"
Tc=6.0 min CN=75 Runoff=0.41 cfs 0.018 af

Link L7: PROPOSED Inflow=6.84 cfs 0.330 af
Primary=6.84 cfs 0.330 af

Total Runoff Area = 2.143 ac Runoff Volume = 0.330 af Average Runoff Depth = 1.85"
17.08% Pervious = 0.366 ac  82.92% Impervious = 1.777 ac
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Summary for Subcatchment 1: TO UPFLO FILTER DEVICE
Runoff = 229 cfs @ 12.13 hrs, Volume= 0.110 af, Depth> 1.99"
Routed to Link L7 : PROPOSED
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
MSE 24-hr 3 2-YR Rainfall=2.70"
Area (ac) CN Description
0.586 98 Paved parking, HSG B
0.075 61 >75% Grass cover, Good, HSG B
0.661 94 Weighted Average
0.075 11.35% Pervious Area
0.586 88.65% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,
Subcatchment 1: TO UPFLO FILTER DEVICE
Hydrograph
o | S R R R R R
- | | ~ MSE24-hr3
A1 | = 2-YRRainfall=2.70" |

Runoff Area=0.661 ac
Runoff Volume=0.110 af

g “Runoff Depth>1.99"
2 ~ Tc=6.0min
il | - CN=94
V77 A L L A
5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Time (hours)
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Summary for Subcatchment 2: TO CB 1

Runoff = 0.89cfs @ 12.13 hrs, Volume= 0.041 af, Depth> 1.81"
Routed to Link L7 : PROPOSED

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
MSE 24-hr 3 2-YR Rainfall=2.70"

Area (ac) CN Description
0.221 98 Paved parking, HSG B
0.041 61 >75% Grass cover, Good, HSG B
0.012 98 Unconnected pavement, HSG B

0.274 92 Weighted Average

0.041 14.96% Pervious Area
0.233 85.04% Impervious Area
0.012 5.15% Unconnected
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment 2: TO CB 1

Hydrograph
| R
ol | ... @#a MSE 24-hr3
ors - 2-YRRainfall=2.70"
07 ”Run@ff ‘Area=0.274 ac
%l JI] Runo ffV,Q[ume,,Q,Oﬂ af
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& oss B R e | Rt e Tc=6.0 min
oae] |  CN=92
037 e
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Summary for Subcatchment 3: TO CB 2

Runoff = 157 cfs@ 12.13 hrs, Volume= 0.078 af, Depth> 2.19"
Routed to Link L7 : PROPOSED

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
MSE 24-hr 3 2-YR Rainfall=2.70"

Area (ac) CN Description

0.407 98 Paved parking, HSG B
0.019 61 >75% Grass cover, Good, HSG B

0.426 96 Weighted Average

0.019 4.46% Pervious Area
0.407 95.54% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment 3: TO CB 2

Hydrograph

S S N E (N S S S N

[ N ~ MSE24-hr3

[ N ~_ 2°YRRainfall=2.70"

[ N ~ Runoff Area=0.426 ac
|t 4} Runoff Volume=0.078 af |
N N | ~ Runoff Depth>2.19"
SRR | - Te=6.0 min

o | - CN=96

Time (hours)
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Summary for Subcatchment 4: TO EX NORTH CB

Runoff = 0.90cfs @ 12.13 hrs, Volume= 0.043 af, Depth> 1.90"
Routed to Link L7 : PROPOSED

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
MSE 24-hr 3 2-YR Rainfall=2.70"

Area (ac) CN Description
0.151 98 Paved parking, HSG B
0.038 61 >75% Grass cover, Good, HSG B
0.054 98 Roofs, HSG B
0.026 98 Unconnected pavement, HSG B

0.269 93 Weighted Average

0.038 14.13% Pervious Area
0.231 85.87% Impervious Area
0.026 11.26% Unconnected
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment 4: TO EX NORTH CB
Hydrograph

| MSE 24 hr 3
2-YR Ralnfallq-z 70"
Runbff Area 0. 269 ac
Runoff ‘Volume=0.043 af
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Summary for Subcatchment 5: TO EX SOUTH CB

Runoff = 0.79cfs @ 12.13 hrs, Volume= 0.040 af, Depth> 2.29"
Routed to Link L7 : PROPOSED

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
MSE 24-hr 3 2-YR Rainfall=2.70"

Area (ac) CN Description

0.204 98 Paved parking, HSG B
0.006 61 >75% Grass cover, Good, HSG B

0.210 97 Weighted Average

0.006 2.86% Pervious Area
0.204 97.14% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment 5: TO EX SOUTH CB

0.854
084
0754
07
06594 |
064

0554
054
0459
044
0354
034
0254 |
024

0154
014
0.054

Flow (cfs)
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Runoff
Routed to Link L7 : PROPOSED

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

Summary for Subcatchment 6: UNCAPTURED

= 0.41cfs@ 12.14 hrs, Volume=

MSE 24-hr 3 2-YR Rainfall=2.70"

0.018 af, Depth> 0.73"

Area (ac) CN Description
0.099 98 Paved parking, HSG B
0.187 61 >75% Grass cover, Good, HSG B
0.017 98 Unconnected pavement, HSG B
0.303 75 Weighted Average
0.187 61.72% Pervious Area
0.116 38.28% Impervious Area
0.017 14.66% Unconnected
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,
Subcatchment 6: UNCAPTURED
Hydrograph
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Summary for Link L7: PROPOSED

for 2-YR event

0.330 af

2.143 ac, 82.92% Impervious, Inflow Depth > 1.85"

6.84 cfs @ 12.13 hrs, Volume

Inflow Area
Inflow

= 0.0 min

0.330 af, Atten=0%, Lag

6.84 cfs @ 12.13 hrs, Volume

Primary

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

Primary outflow

Link L7: PROPOSED

Hydrograph

A Inflow
0O Primary

[ oy

(sy0) moy4

9 10 11 12 13 14 15 16 17 18
Time (hours)
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment1: TO UPFLOFILTER Runoff Area=0.661 ac 88.65% Impervious Runoff Depth>3.04"
Tc=6.0 min  CN=94 Runoff=3.40 cfs 0.167 af

Subcatchment2: TOCB 1 Runoff Area=0.274 ac 85.04% Impervious Runoff Depth>2.84"
Tc=6.0 min CN=92 Runoff=1.35 cfs 0.065 af

Subcatchment3: TOCB 2 Runoff Area=0.426 ac 95.54% Impervious Runoff Depth>3.24"
Tc=6.0 min CN=96 Runoff=2.27 cfs 0.115 af

Subcatchment4: TO EXNORTHCB Runoff Area=0.269 ac 85.87% Impervious Runoff Depth>2.94"
Tc=6.0 min CN=93 Runoff=1.36 cfs 0.066 af

Subcatchment5: TO EX SOUTHCB Runoff Area=0.210 ac  97.14% Impervious Runoff Depth>3.35"
Tc=6.0 min  CN=97 Runoff=1.13 cfs 0.059 af

Subcatchment6: UNCAPTURED Runoff Area=0.303 ac 38.28% Impervious Runoff Depth>1.45"
Tc=6.0 min CN=75 Runoff=0.83 cfs 0.037 af

Link L7: PROPOSED Inflow=10.33 cfs 0.508 af
Primary=10.33 cfs 0.508 af

Total Runoff Area = 2.143 ac Runoff Volume = 0.508 af Average Runoff Depth = 2.85"
17.08% Pervious = 0.366 ac  82.92% Impervious = 1.777 ac
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Summary for Subcatchment 1: TO UPFLO FILTER DEVICE

Runoff = 3.40cfs @ 12.13 hrs, Volume= 0.167 af, Depth> 3.04"
Routed to Link L7 : PROPOSED

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
MSE 24-hr 3 10-YR Rainfall=3.81"

Area (ac) CN Description

0.586 98 Paved parking, HSG B
0.075 61 >75% Grass cover, Good, HSG B

0.661 94 Weighted Average

0.075 11.35% Pervious Area
0.586 88.65% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment 1: TO UPFLO FILTER DEVICE

I
- MSE 24-hr 3

Flow (cfs)
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Summary for Subcatchment 2: TO CB 1

Runoff = 1.35cfs @ 12.13 hrs, Volume= 0.065 af, Depth> 2.84"
Routed to Link L7 : PROPOSED

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
MSE 24-hr 3 10-YR Rainfall=3.81"

Area (ac) CN Description
0.221 98 Paved parking, HSG B
0.041 61 >75% Grass cover, Good, HSG B
0.012 98 Unconnected pavement, HSG B
0.274 92 Weighted Average

0.041 14.96% Pervious Area
0.233 85.04% Impervious Area
0.012 5.15% Unconnected
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment 2: TO CB 1

Hydrograph

- MSE 24-hr 3

| 10-YR Rainfall=3.81"
- Runoff Area=0.274 ac |

' Runoff Depth>2.84"

Runoff Volume=0.065 af
| Tc=6.0 min

Flow (cfs)

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Time (hours)
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Summary for Subcatchment 3: TO CB 2

Runoff = 227 cfs@ 12.13 hrs, Volume= 0.115 af, Depth> 3.24"
Routed to Link L7 : PROPOSED

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
MSE 24-hr 3 10-YR Rainfall=3.81"

Area (ac) CN Description

0.407 98 Paved parking, HSG B
0.019 61 >75% Grass cover, Good, HSG B

0.426 96 Weighted Average

0.019 4.46% Pervious Area
0.407 95.54% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment 3: TO CB 2
Hydrograph

R
 MSE 24-hr 3

|
|
|
|
|
|
|
E e N | R B t-—— -t === === = =+ = — = — = — —
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

””” 10-YR Rainfall=3.81"

Runoff Area=0.426 ac
Runoff Volume=0.115 af
' Runoff Depth>3.24"

-
|

Flow (cfs)

o — e = | ' —— — — — ——
5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Time (hours)
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Summary for Subcatchment 4: TO EX NORTH CB

Runoff = 1.36 cfs @ 12.13 hrs, Volume= 0.066 af, Depth> 2.94"
Routed to Link L7 : PROPOSED

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
MSE 24-hr 3 10-YR Rainfall=3.81"

Area (ac) CN Description
0.151 98 Paved parking, HSG B
0.038 61 >75% Grass cover, Good, HSG B
0.054 98 Roofs, HSG B
0.026 98 Unconnected pavement, HSG B

0.269 93 Weighted Average

0.038 14.13% Pervious Area
0.231 85.87% Impervious Area
0.026 11.26% Unconnected
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment 4: TO EX NORTH CB

Hydrograph
B 1 | (R
I - M$E24hr3
. ~ 10-YR Ralnfallq-3 81"

I S O | - Runoff Area=0.269 ac |
o Runoff Volume=0.066 af
st ~ Runoff Depth>2.94"

: 0 | ~ Tc=6.0min
I | ~ CN=93

Time (hours)
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Summary for Subcatchment 5: TO EX SOUTH CB

Runoff = 1.13cfs @ 12.13 hrs, Volume= 0.059 af, Depth> 3.35"
Routed to Link L7 : PROPOSED

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
MSE 24-hr 3 10-YR Rainfall=3.81"

Area (ac) CN Description

0.204 98 Paved parking, HSG B
0.006 61 >75% Grass cover, Good, HSG B

0.210 97 Weighted Average

0.006 2.86% Pervious Area
0.204 97.14% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment 5: TO EX SOUTH CB

I
- MSE 24-hr 3

Runoff Area=0.210 ac
Runoff Volume=0.059 af
“ Runoff Depth>3.35"

Tc=6.0 min

Flow (cfs)

e T T T T L L L e T T e T T
5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Time (hours)
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Summary for Subcatchment 6: UNCAPTURED

Runoff = 0.83cfs @ 12.14 hrs, Volume= 0.037 af, Depth> 1.45"
Routed to Link L7 : PROPOSED

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
MSE 24-hr 3 10-YR Rainfall=3.81"

Area (ac) CN Description
0.099 98 Paved parking, HSG B
0.187 61 >75% Grass cover, Good, HSG B
0.017 98 Unconnected pavement, HSG B
0.303 75 Weighted Average

0.187 61.72% Pervious Area
0.116 38.28% Impervious Area
0.017 14.66% Unconnected
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment 6: UNCAPTURED
Hydrograph

0.854
084
0754
07
0654
064
0554
054
0454 |
04y |
0354

034
0254
024
0154
014
0.054 "

Flow (cfs)

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Time (hours)
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Summary for Link L7: PROPOSED

for 10-YR event

2.143 ac, 82.92% Impervious, Inflow Depth > 2.85"

Inflow Area
Inflow

0.508 af

10.33 cfs @ 12.13 hrs, Volume

= 0.0 min

= 0%, Lag

0.508 af, Atten

10.33 cfs @ 12.13 hrs, Volume

Primary

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

Primary outflow

Link L7: PROPOSED

Hydrograph

Infl
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment1: TO UPFLOFILTER Runoff Area=0.661 ac 88.65% Impervious Runoff Depth>5.30"
Tc=6.0 min  CN=94 Runoff=5.72 cfs 0.292 af

Subcatchment2: TOCB 1 Runoff Area=0.274 ac 85.04% Impervious Runoff Depth>5.08"
Tc=6.0 min  CN=92 Runoff=2.32 cfs 0.116 af

Subcatchment3: TO CB 2 Runoff Area=0.426 ac 95.54% Impervious Runoff Depth>5.51"
Tc=6.0 min CN=96 Runoff=3.75 cfs 0.195 af

Subcatchment4: TO EX NORTHCB Runoff Area=0.269 ac 85.87% Impervious Runoff Depth>5.19"
Tc=6.0 min  CN=93 Runoff=2.31 cfs 0.116 af

Subcatchment5: TO EX SOUTHCB Runoff Area=0.210 ac  97.14% Impervious Runoff Depth>5.60"
Tc=6.0 min  CN=97 Runoff=1.86 cfs 0.098 af

Subcatchment6: UNCAPTURED Runoff Area=0.303 ac 38.28% Impervious Runoff Depth>3.29"
Tc=6.0 min CN=75 Runoff=1.85 cfs 0.083 af

Link L7: PROPOSED Inflow=17.81 cfs 0.901 af
Primary=17.81 cfs 0.901 af

Total Runoff Area = 2.143 ac Runoff Volume = 0.901 af Average Runoff Depth = 5.04"
17.08% Pervious = 0.366 ac  82.92% Impervious = 1.777 ac
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Summary for Subcatchment 1: TO UPFLO FILTER DEVICE

Runoff = 572 cfs @ 12.13 hrs, Volume= 0.292 af, Depth> 5.30"
Routed to Link L7 : PROPOSED

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
MSE 24-hr 3 100-YR Rainfall=6.18"

Area (ac) CN Description

0.586 98 Paved parking, HSG B
0.075 61 >75% Grass cover, Good, HSG B

0.661 94 Weighted Average

0.075 11.35% Pervious Area
0.586 88.65% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment 1: TO UPFLO FILTER DEVICE

T T T T
| | | |
|

- 100-YR Rainfall=6.18" |
Runoff Area=0.661 ac

. Runoff Depth>5.30"

Flow (cfs)

|
| g . =
- Tc=6.0 min
) | | |
2_' | | | |
] | | | |
] | | | |
1 | | | |
1_' | | | |
] | | | |
] | | | |
] 1 1 1 l
(R 7L EFELTLL DTS e E——
5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20

Time (hours)
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Runoff

2.32cfs@ 12.13 hrs, Volume=

Summary for Subcatchment 2: TO CB 1

Routed to Link L7 : PROPOSED

0.116 af, Depth> 5.08"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
MSE 24-hr 3 100-YR Rainfall=6.18"

Area (ac) CN Description
0.221 98 Paved parking, HSG B
0.041 61 >75% Grass cover, Good, HSG B
0.012 98 Unconnected pavement, HSG B
0.274 92 Weighted Average
0.041 14.96% Pervious Area
0.233 85.04% Impervious Area
0.012 5.15% Unconnected
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,
Subcatchment 2: TO CB 1
Hydrograph
| o 3 o
- M$E24hr3
A1 100-YR Ra’ir’lf’a’rla-G 18"”

Runoff Area 0. 274 ac

e | Runoff Volume=0.116 af
g ] | “Runoff Depth>5.08"
g | 1 ~ Tc=6.0 min |
e | | ~ CN=92
| 3 IR

Time (hours)
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Summary for Subcatchment 3: TO CB 2

Runoff = 3.75cfs @ 12.13 hrs, Volume= 0.195 af, Depth> 5.51"
Routed to Link L7 : PROPOSED

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
MSE 24-hr 3 100-YR Rainfall=6.18"

Area (ac) CN Description

0.407 98 Paved parking, HSG B
0.019 61 >75% Grass cover, Good, HSG B
0.426 96 Weighted Average

0.019 4.46% Pervious Area
0.407 95.54% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment 3: TO CB 2

' ~ MSE 24-hr 3

: ~ 100-YR Rainfall=6.18" |
1 Runoff Area=0.426 ac
Runoff Volume=0.195 af

g |  Runoff Depth>5.51" |
g 2 ~ Tc=6.0 min
- CN=96

Time (hours)
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Summary for Subcatchment 4: TO EX NORTH CB
Runoff = 231cfs@ 12.13 hrs, Volume= 0.116 af, Depth> 5.19"
Routed to Link L7 : PROPOSED
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
MSE 24-hr 3 100-YR Rainfall=6.18"
Area (ac) CN Description
0.151 98 Paved parking, HSG B
0.038 61 >75% Grass cover, Good, HSG B
0.054 98 Roofs, HSG B
0.026 98 Unconnected pavement, HSG B
0.269 93 Weighted Average
0.038 14.13% Pervious Area
0.231 85.87% Impervious Area
0.026 11.26% Unconnected
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,
Subcatchment 4: TO EX NORTH CB
Hydrograph
o | L 3 o
- | | - M$E24hr3
A0 ””””I’OO-YR Ramfa[lq-G 18“

Runbff Area 0. 269 ac

| | Runoff Volume=0.116 af
g | | “Runoff Depth>5.19"
g 3 b ~ Tc=6.0 min
e 3 3 - CN=93
5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Time (hours)



Proposed SW MSE 24-hr 3 100-YR Rainfall=6.18"

Prepared by The Sigma Group Inc Printed 4/19/2024
HydroCAD® 10.20-2g s/n 04555 © 2022 HydroCAD Software Solutions LLC Page 32

Summary for Subcatchment 5: TO EX SOUTH CB

Runoff = 1.86cfs @ 12.13 hrs, Volume= 0.098 af, Depth> 5.60"
Routed to Link L7 : PROPOSED

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
MSE 24-hr 3 100-YR Rainfall=6.18"

Area (ac) CN Description

0.204 98 Paved parking, HSG B
0.006 61 >75% Grass cover, Good, HSG B

0.210 97 Weighted Average

0.006 2.86% Pervious Area
0.204 97.14% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment 5: TO EX SOUTH CB

Hydrograph

I
]

~ MSE 24-hr
100-YR Rainfall=6.18"
Runoff Area=0.210 ac

]

Flow (cfs)
x

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Time (hours)
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Summary for Subcatchment 6: UNCAPTURED

Runoff = 1.85cfs @ 12.13 hrs, Volume= 0.083 af, Depth> 3.29"
Routed to Link L7 : PROPOSED

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
MSE 24-hr 3 100-YR Rainfall=6.18"

Area (ac) CN Description
0.099 98 Paved parking, HSG B
0.187 61 >75% Grass cover, Good, HSG B
0.017 98 Unconnected pavement, HSG B
0.303 75 Weighted Average

0.187 61.72% Pervious Area
0.116 38.28% Impervious Area
0.017 14.66% Unconnected
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Subcatchment 6: UNCAPTURED

Hydrograph

]

iy N
o | ‘ M$E24hr3
- ~ 100-YR Ramfau_s 18"
o | Runoff Area 0. 303 ac
o iRunoff Volume=0.083 af
. — Runoff Depth>3.29"

Flow (cfs)
i

| T‘c—6‘0 mln

|
+
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
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Time (hours)
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Appendix D Calculations - Storm Water Quality (WinSLAMM)




Commercial 2

Commercial 1 [:UM

COM

Junction 6

Junction 1

Commercial 3

CB CB 1 COM

DS UpfloFilter # 2

UF

CB 2 Commercial 4
[:B Junction 5 UM
xcer
ction CB
EX CB 2

(B

Junction 7

Commercial 5

COM

Commercial 6

Outfall [:UM




Data file name: 1I:\VJS Construction\22371 - Carroll University Redevelopment\060

CAD\800_SWMP\040_WinSLAMM\WinSLAMM Model.mdb

WinSLAMM Version 10.5.0

Rain file name: C:\WinSLAMM Files\Rain Files\WisReg - Milwaukee WI 1969.RAN

Particulate Solids Concentration file name: C:\WinSLAMM Files\v10.1 WI_AVGO1l.pscx
Runoff Coefficient file name: C:\WinSLAMM Files\WI_SLO6 Dec©6.rsvx

Residential Street Delivery file name: C:\WinSLAMM Files\WI Res and Other Urban

Dec06.std

Institutional Street Delivery file name: C:\WinSLAMM Files\WI_Com Inst Indust

Deco6.std

Commercial Street Delivery file name: C:\WinSLAMM Files\WI_Com Inst Indust

Deco6.std

Industrial Street Delivery file name: C:\WinSLAMM Files\WI Com Inst Indust

Deco6.std

Other Urban Street Delivery file name: C:\WinSLAMM Files\WI _Res and Other Urban

Dec06.std

Freeway Street Delivery file name: C:\WinSLAMM Files\Freeway Dec®6.std

Apply Street Delivery Files to Adjust the After Event Load Street Dirt Mass Balance:
False

Pollutant Relative Concentration file name: C:\WinSLAMM Files\WI_GE0®@3.ppdx

Source Area PSD and Peak to Average Flow Ratio File: C:\WinSLAMM Files\NURP Source

Area PSD Files.csv

Cost Data file name:

Seed for random number generator: -42

Study period starting date: 01/05/69 Study period ending date: 12/31/69
Start of Winter Season: 12/06 End of Winter Season: ©3/28

Date: ©04-19-2024 Time: ©9:35:26

Site information:

LU# 1 - Commercial: Commercial 1 Total area (ac): 0.661

13 - Paved Parking 1: ©.586 ac. Connected Source Area PSD File:
C:\WinSLAMM Files\NURP.cpz

45 - Large Landscaped Areas 1: 0.075 ac. Normal Silty Source Area PSD

File: C:\WinSLAMM Files\NURP.cpz OD-CP#2

LU# 2 - Commercial: Commercial 2 Total area (ac): 0.274

13 - Paved Parking 1: 0.221 ac. Connected Source Area PSD File:
C:\WinSLAMM Files\NURP.cpz

31 - Sidewalks 1: 0.012 ac. Connected Source Area PSD File: C:\WinSLAMM
Files\NURP.cpz OD-CP#13

45 - Large Landscaped Areas 1: 0.041 ac. Normal Silty Source Area PSD

File: C:\WinSLAMM Files\NURP.cpz OD-CP#1

LU# 3 - Commercial: Commercial 3 Total area (ac): ©0.426

13 - Paved Parking 1: 0.407 ac. Connected Source Area PSD File:
C:\WinSLAMM Files\NURP.cpz

46 - Large Landscaped Areas 2: 0.019 ac. Normal Silty Source Area PSD

File: C:\WinSLAMM Files\NURP.cpz OD-CP#4

LU# 4 - Commercial: Commercial 4 Total area (ac): ©0.269



1 - Roofs 1: ©0.054 ac. Flat Connected Source Area PSD File:
C:\WinSLAMM Files\NURP.cpz OD-CP#6

13 - Paved Parking 1: 0.151 ac. Connected Source Area PSD File:
C:\WinSLAMM Files\NURP.cpz

31 - Sidewalks 1: ©0.026 ac. Connected Source Area PSD File: C:\WinSLAMM
Files\NURP.cpz OD-CP#14

45 - Large Landscaped Areas 1: 0.038 ac. Normal Silty Source Area PSD

File: C:\WinSLAMM Files\NURP.cpz OD-CP#7

LU# 5 - Commercial: Commercial 5 Total area (ac): 0.210

13 - Paved Parking 1: 0.204 ac. Connected Source Area PSD File:
C:\WinSLAMM Files\NURP.cpz

45 - Large Landscaped Areas 1: 0.006 ac. Normal Silty Source Area PSD

File: C:\WinSLAMM Files\NURP.cpz OD-CP#8

LU# 6 - Commercial: Commercial 6 Total area (ac): ©0.303

13 - Paved Parking 1: 0.099 ac. Connected Source Area PSD File:
C:\WinSLAMM Files\NURP.cpz

31 - Sidewalks 1: 0.017 ac. Connected Source Area PSD File: C:\WinSLAMM
Files\NURP.cpz OD-CP#15

45 - Large Landscaped Areas 1: 0.187 ac. Normal Silty Source Area PSD

File: C:\WinSLAMM Files\NURP.cpz OD-CP#12

Control Practice 1: Other Device CP# 1 (SA) - SA Device, LU# 2 ,SA# 45
Fraction of drainage area served by device (ac) = 1.00
Particulate Concentration reduction fraction = 1.00
Filterable Concentration reduction fraction = 0.00
Runoff volume reduction fraction = ©

Control Practice 2: Other Device CP# 2 (SA) - SA Device, LU# 1 ,SA# 45
Fraction of drainage area served by device (ac) = 1.00
Particulate Concentration reduction fraction = 1.00
Filterable Concentration reduction fraction = 0.00
Runoff volume reduction fraction = ©

Control Practice 3: Catchbasin Cleaning CP# 1 (DS) - CB 1

1.

HwWwN

O 00NN OYWUn

10.
11.
12.

Fraction of area served by catchbasins = 1.00

Number of catchbasins = 1

Average sump depth below catchbasin outlet invert (feet) = 2

Depth of sediment in catchbasin sump at beginning of study period (ft)

Typical outlet pipe diameter (ft) = 1
Typical outlet pipe Mannings n = 0.012
Typical outlet pipe slope (ft/ft) 0.007
Typical catchbasin sump surface area (square feet)
Total catchbasin depth (feet) = 5.1

Inflow hydrograph peak to average flow ratio = 3.8

Leakage rate through sump bottom (in/hr) = ©

Catchbasin Critical Particle Size File Name: Not needed - calculated

12.6



by program

Control Practice 4: Other Device CP# 3 (SA) - SA Device,
Fraction of drainage area served by device (ac) = 1.00
Particulate Concentration reduction fraction = 1.00
Filterable Concentration reduction fraction = 0.00
Runoff volume reduction fraction = ©

Control Practice 5: Catchbasin Cleaning CP# 2 (DS) - CB 2
1. Fraction of area served by catchbasins = 1.00

2. Number of catchbasins = 1

3. Average sump depth below catchbasin outlet invert (

4. Depth of sediment in catchbasin sump at beginning o
= 0

5. Typical outlet pipe diameter (ft) = 1.25

6. Typical outlet pipe Mannings n = 0.012

7. Typical outlet pipe slope (ft/ft) = 0.007

8. Typical catchbasin sump surface area (square feet)

9. Total catchbasin depth (feet) = 5.9

10. Inflow hydrograph peak to average flow ratio = 3.

11. Leakage rate through sump bottom (in/hr) = 0

12. Catchbasin Critical Particle Size File Name: Not
by program

Control Practice 6: Other Device CP# 4 (SA) - SA Device,
Fraction of drainage area served by device (ac) = 1.00
Particulate Concentration reduction fraction = 1.00
Filterable Concentration reduction fraction = 0.00
Runoff volume reduction fraction = ©

Control Practice 7: Other Device CP# 5 (SA) - SA Device,
Fraction of drainage area served by device (ac) = 1.00
Particulate Concentration reduction fraction = 1.00
Filterable Concentration reduction fraction = 0.00
Runoff volume reduction fraction = ©

Control Practice 8: Other Device CP# 6 (SA) - SA Device,
Fraction of drainage area served by device (ac) = 1.00
Particulate Concentration reduction fraction = 1.00
Filterable Concentration reduction fraction = 0.00
Runoff volume reduction fraction = ©

Control Practice 9: Catchbasin Cleaning CP# 3 (DS) - EX C
1. Fraction of area served by catchbasins = 1.00
2. Number of catchbasins = 1
3. Average sump depth below catchbasin outlet invert (
4

LU# 3 ,SA# 46

feet) = 2
f study period (ft)

12.6

8

needed - calculated

LU# 4 ,SA# 1

LU# 4 ,SA# 45

LU# 5 ,SA# 45

B 1

feet) = 1.01

Depth of sediment in catchbasin sump at beginning of study period (ft)

9]

Typical outlet pipe diameter (ft) = 1
Typical outlet pipe Mannings n = ©0.012

)]



7. Typical outlet pipe slope (ft/ft) = 0.007

8. Typical catchbasin sump surface area (square feet)

9. Total catchbasin depth (feet) = 4.5

10. Inflow hydrograph peak to average flow ratio = 3.8

11. Leakage rate through sump bottom (in/hr) = 0

12. Catchbasin Critical Particle Size File Name: Not needed - calculated
by program

7.1

Control Practice 10: Upflo Filter CP# 1 (DS) - DS UpfloFilter # 2
Media Type: CPZ
Fraction of Area Served by Upflo Filters (0-1): 1.0
Height from Outlet Invert to Structure Top (ft): 5.4
Sump Depth (ft): 3.00
Sump Cleaning/Filter Replacement is not considered during the model run
Solve for Given Conditions
Number of filters: 7
Control Practice 11: Catchbasin Cleaning CP# 4 (DS) - EX CB 2
1. Fraction of area served by catchbasins = 1.00

2. Number of catchbasins = 1

3. Average sump depth below catchbasin outlet invert (feet) = 1.01

4. Depth of sediment in catchbasin sump at beginning of study period (ft)
= 0

5. Typical outlet pipe diameter (ft) = 1.25

6. Typical outlet pipe Mannings n = 0.012

7. Typical outlet pipe slope (ft/ft) = 0.005

8. Typical catchbasin sump surface area (square feet) = 12.6

9. Total catchbasin depth (feet) = 5.5

10. Inflow hydrograph peak to average flow ratio = 3.8

11. Leakage rate through sump bottom (in/hr) = 0

12. Catchbasin Critical Particle Size File Name: Not needed - calculated
by program

Control Practice 12: Other Device CP# 7 (SA) - SA Device, LU# 6 ,SA# 45
Fraction of drainage area served by device (ac) = 1.00
Particulate Concentration reduction fraction = 1.00
Filterable Concentration reduction fraction = 0.00
Runoff volume reduction fraction = ©

Control Practice 13: Other Device CP# 8 (SA) - SA Device, LU# 2 ,SA# 31
Fraction of drainage area served by device (ac) = 1.00
Particulate Concentration reduction fraction = 1.00
Filterable Concentration reduction fraction = 0.00
Runoff volume reduction fraction = ©

Control Practice 14: Other Device CP# 9 (SA) - SA Device, LU# 4 ,SA# 31
Fraction of drainage area served by device (ac) = 1.00
Particulate Concentration reduction fraction = 1.00
Filterable Concentration reduction fraction = 0.00
Runoff volume reduction fraction = ©



Control Practice 15: Other Device CP# 10 (SA) - SA Device, LU# 6 ,SA# 31
Fraction of drainage area served by device (ac) = 1.00
Particulate Concentration reduction fraction = 1.00
Filterable Concentration reduction fraction = 0.00
Runoff volume reduction fraction = ©



SLAMM for Windows Version 10.5.0
(c) Copyright Robert Pitt and John Voorhees 2019, All Rights Reserved

Data file name: 1:\VJS Construction\22371 - Carroll University Redevelopment\060 CAD\800_SWMP\040_WinSLAMM\WinSLAMM Model.mdb
WinSLAMM Version 10.5.0

Rain file name: C:\WinSLAMM Files\Rain Files\WisReg - Milwaukee WI 1969.RAN

Particulate Solids Concentration file name: C:\WinSLAMM Files\v10.1 WI_AVGO01.pscx

Runoff Coefficient file name: C:\WinSLAMM Files\WI_SL06 Dec06.rsvx

Pollutant Relative Concentration file name: C:\WinSLAMM Files\WI|_GEOQ3.ppdx

Residential Street Delivery file name: C:\WinSLAMM Files\WI_Res and Other Urban Dec06.std
Institutional Street Delivery file name: C:\WinSLAMM Files\WI_Com Inst Indust Dec06.std
Commercial Street Delivery file name: C:\WinSLAMM Files\WI_Com Inst Indust Dec06.std
Industrial Street Delivery file name: C:\WinSLAMM Files\WI_Com Inst Indust Dec06.std

Other Urban Street Delivery file name: C:\WinSLAMM Files\WI_Res and Other Urban Dec06.std
Freeway Street Delivery file name: C:\WinSLAMM Files\Freeway Dec06.std

Apply Street Delivery Files to Adjust the After Event Load Street Dirt Mass Balance: False
Source Area PSD and Peak to Average Flow Ratio File: C:\WinSLAMM Files\NURP Source Area PSD Files.csv
Cost Data file name:

Seed for random number generator: -42

Study period starting date: 01/05/69 Study period ending date: 12/31/69

Start of Winter Season: 12/06 End of Winter Season: 03/28

Model Run Start Date: 01/05/69 Model Run End Date: 12/31/69

Date of run: 04-19-2024 Time of run: 09:36:20

Total Area Modeled (acres): 2.143

Years in Model Run: 0.99

Runoff Percent Particulate Particulate Percent
Volume Runoff Solids Solids Particulate
(cu ft) Volume Conc. Yield Solids
Reduction  (mg/L) (Ibs) Reduction
Total of all Land Uses without Controls: 138688 - 126.6 1096 -
Outfall Total with Controls: 138739 -0.04% 73.83 639.4 41.66%

Annualized Total After Outfall Controls: 140666 648.3
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PDS-based intensity-duration-frequency (IDF) curves
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Hydraflow IDF Report Page 1 of 1
Return Equation Coefficients (FHA)
Period
(Yrs) B D E (N/A)
1 0.0000 0.0000 0.0000 | = -————-
2 0.0000 0.0000 0.0000 | = -
3 0.0000 0.0000 0.0000 | @ -
5 0.0000 0.0000 0.0000 | = -———-
10 35.5617 5.0000 0.6993 | -
25 0.0000 0.0000 0.0000 | @ -
50 0.0000 0.0000 0.0000 | = -
100 35.5162 2.6000 0.5974 | -
WS -Construetion\22374—Carroft- University Redevelopmenti066-CADISE0—SWAMPI050—Sterm-Sewer Sizing\Watkesha tDF-1D
Intensity =B/ (Tc + D)*E
Return Intensity Values (in/hr)
Period
(Yrs) 5 min 10 15 20 25 30 35 40 45 50 55 60
1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
10 7.1 5.35 4.38 3.75 3.30 2.96 2.70 248 2.31 2.16 2.03 1.92
25 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
50 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
100 10.57 7.82 6.40 5.51 4.89 4.43 4.07 3.78 3.53 3.33 3.15 3.00
[Tc = time in minutes. Min Tc|= 5




Hydraflow Storm Sewers Extension for Autodesk® Civil 3D® Plan

Project File:

HGLs.stm

Number of lines: 5

Date: 4/19/2024

Storm Sewers v2023.00



Storm Sewer Tabulation

Page 1

Station Len Drng Area Rnoff | AreaxC Tc Rain |Total |Cap Vel Pipe Invert Elev HGL Elev Grnd / Rim Elev Line ID
coeff n flow |full
Line TP Incr Total Incr Total |Inlet |[Syst Size |Slope |Dn Up Dn Up Dn Up
Hne (ft) (ac) (ac) (C) (min) |(min) [(in/hr) |(cfs) |(cfs) |[(ft/s) [(in) (%) (ft) (ft) (ft) (ft) (ft) (ft)
1 End [109.588/0.43 [0.70 | 0.87 |0.37 |[0.59 10.0 |123 7.1 4.16 575 | 4.07 15 0.68 |814.13 |814.87 |815.38 |[815.71 |815.28 |818.74 | Pipe - (25)
2 1 291.3000.27 |0.27 | 0.79 [0.21 |[0.21 10.0 |10.0 7.8 1.67 3.16 | 2.95 12 0.67 |814.87 |816.83 |816.06 |817.38 |818.74 |819.91 | Pipe -(23)
3 End [25.360(0.00 |[0.66 | 0.00 |0.00 |0.54 0.0 11.0 7.5 4.04 244 | 514 12 040 |814.11 |814.21 |815.11 |[815.39 |815.19 |819.62 | Pipe-(22)
4 3 101.441/0.30 |0.66 | 0.82 |0.25 |0.54 10.0 |10.7 7.6 4.10 245 | 522 12 040 |814.21 |814.62 |81575 |816.89 |819.62 |818.10 | Pipe-(27)
5 4 121.501|/ 0.36 | 0.36 | 0.82 |0.30 |0.30 10.0 |10.0 7.8 2.31 242 | 294 12 040 |814.62 |815.10 |817.26 |817.69 |818.10 |818.10 | Pipe -(26)

Project File: HGLs.stm

Number of lines: 5

Run Date: 4/19/2024

NOTES:Intensity = 35.52 / (Inlet time + 2.60) » 0.60; Return period =Yrs. 100 ; ¢ =cir e = ellip b = box

Storm Sewers v2023.00




Line Profile (Line 1) - Pipe - (25) Page 1 of 1
Line 1 - Pipe - (25) Elev (ft)
823.00 823.00
— CB 2|0
a20.00 820.00
a17.00 817.00
e —————— i
_______________ =
814.00 - e 314.00
109.588L1 - 15".(-0.:68% e 2
§11.00 1 311.00
608.00 808.00
0 10 20 30 40 R0 &0 i0 a0 a0 100 110 120 130
Reach (ft)
Invert Elevation Depth of Flow Hydraulic Grade Line Velocity Cover
Line # Q
Dn Up Dn Up Hw Dn Up Jnct Dn Up Dn Up
(cfs) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft/s) (ft/s) (ft) (ft)
1 4.16 814.13 814.87 1.25 0.84 1.19 815.38 815.71 816.06 3.39 474 0.10 2.62
Project File: No. Lines: 5 Run Date:  4/19/2024

Storm Sewers




Line Profile (Line 2) - Pipe - (23) Page 1 of 1
Line 2 - Pipe - (23) Elev (ft)
— CB1.0

821.00 821.00

— CB[Z.C
819.00 — 819.00
817.00 — 817.00

1 =T | o1 |l

. I RPN | [ ol ?-E"" ST . —
816.00 T = TR A= 2 g OB 815.00
813.00 813.00
811.00 811.00
0 20 40 &0 80 100 120 140 180 180 200 220 240 260 280 300 320 340
Reach (ft)
Invert Elevation Depth of Flow Hydraulic Grade Line Velocity Cover
Line # Q
Dn Up Dn Up Hw Dn Up Jnct Dn Up Dn Up
(cfs) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft/s) (ft/s) (ft) (ft)
2 1.67 814.87 816.83 1.00 0.55 0.55 816.06 817.38 | 817.38 212 3.78 2.87 2.08
Project File: No. Lines: 5 Run Date:  4/19/2024

Storm Sewers




Line Profile (Line 3) - Pipe - (22) Page 1 of 1
Line 3 - Pipe - (22) Elev (ft
823.00 T 823.00
’7 MH 5.0
a20.00 -_-______,_-___--"'E-___ 820.00
817.00 ________.=-— 817.00
§14.00 — 314.00
25.360LF 12" @ 0}40% — .
d11.00 g11.00
608.00 808.00
B 10 15 20 25 30 35 a0
Reach (ft)
Invert Elevation Depth of Flow Hydraulic Grade Line Velocity Cover
Line # Q
Dn Up Dn Up Hw Dn Up Jnct Dn Up Dn Up
(cfs) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft/s) (ft/s) (ft) (ft)
3 4.04 814.11 814.21 1.00 1.00 1.53 815.11 815.39 815.75 5.14 5.14 0.08 4.41
Project File: No. Lines: 5 Run Date:  4/19/2024

Storm Sewers
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Line Profile (Line 4) - Pipe - (27) Page 1 of 1
Line 4 - Pipe - (27) Elev (ft)
§21.00 — Ln s §21.00
CB4.0 --l
a19.00 —— | 819.00
317.00 — 317.00
215,00 ﬁ ..................................... _] 815.00
........... e gy -
101.441LF - 12" @ D.40% |-— .
513.00 : 813.00
811.00 811.00
0 10 20 30 40 R0 &0 i0 a0 a0 100 110 120 130
Reach (ft)
Invert Elevation Depth of Flow Hydraulic Grade Line Velocity Cover
Line # Q
Dn Up Dn Up Hw Dn Up Jnct Dn Up Dn Up
(cfs) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft/s) (ft/s) (ft) (ft)
4 4.10 814.21 814.62 1.00 1.00 2.64 815.75 816.89 817.26 522 522 4.41 2.48
Project File: No. Lines: 5 Run Date:  4/19/2024

Storm Sewers
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Line Profile (Line 5) - Pipe - (26) Page 1 of 1
Line 5 - Pipe - (26) Elev (ft)
821.00 821.00
— >trycture -{(38 CB 3.0 '|
a19.00 | 819.00
a17.00 817.00
d15.00 815.00
....... : 1215]1Lf. 12'@949?.&
§13.00 +— §13.00
811.00 811.00
0 10 20 30 40 R0 &0 70 a0 0 100 M0 120 130 140 150
Reach (ft)
Invert Elevation Depth of Flow Hydraulic Grade Line Velocity Cover
Line # Q
Dn Up Dn Up Hw Dn Up Jnct Dn Up Dn Up
(cfs) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft/s) (ft/s) (ft) (ft)
5 2.31 814.62 815.10 1.00 1.00 273 817.26 817.69 817.83 2.94 2.94 2.48 2.00
Project File: No. Lines: 5 Run Date:  4/19/2024

Storm Sewers
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Appendix F Figures
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