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DRAINAGE REPORT
Project Name: Good Counsel Main Campus — Mankato, MN
Widseth Project # 2025-10591

SECTION 1.0 — Project Summary and Proposed Site Improvements

We have completed our analysis and design recommendation for the stormwater management system
associated with the above referenced project. This design was guided by the MPCA NPDES permit and
MnDOT.

Hydrologic & Hydraulic Modeling

The HydroCAD™ Ver. 10.0 modeling software was utilized to develop the hydrologic contributions
serving the proposed project site. This software is adept at modeling urban drainage settings and can
provide storage routing calculations under dynamic outlet conditions.

In accordance with MnDOT Technical Memorandum No. 13 08 B 04, NOAA Atlas 14 precipitation
frequency data was utilized. Basin characteristics developed using the survey, along with NOAA Atlas
14 rainfall data, peak flows were generated utilizing SCS procedures. Where storage routing calculations
were completed, SCS Unit Hydrograph procedures were utilized. See Appendix 1 for NOAA Atlas 14
precipitation frequency table.

PRE-Improvement Condition
The existing site consists of a developed campus that includes several buildings, an existing parking lot,
and on-site utilities. There are steep, forested slopes surrounding the existing campus.

The existing soils on the project site are classified as HSG C/D according to web soil survey. See
Appendix 2 for Soils Map.

POST-Improvement Condition
Proposed site improvements include the reconstruction and expansion of the existing parking lot and the
associated stormwater and utility improvements to accommodate the expanded parking lot.

The stormwater runoff from the site will flow to proposed stormwater treatment basins located
throughout the site. There will be one wet sedimentation basin and three filtration basins. Infiltration
was not considered due to the presence of type D soils. Stormwater from the basins will be routed to
existing storm sewer that flows down the adjacent bluff. The proposed stormwater improvements will
reduce the runoff rate from the site and peak rate of water flowing directly down the bluff.



SECTION 2.0 — Water Quality Volume

Impervious Area:

Proposed impervious surface: 6.54  acres
Existing impervious surface: 4.75 acres
New & Reconstructed Impervious surface: 3.76  acres
Subcatchment . Subcatchment | Impervious Area Elevation of Max Propc.>sed Water
/ Node Basin Type Area (acres) (acres) Water Quality Quality Volume
Volume (ft~3)
1S (1P) Wet Sedimentation Basin 4.032 2.359 989.0 12462
35S (2P) Filtration Basin 1.421 1.089 994.8 3906
6S (3P) Filtration Basin 0.506 0.353 989.0 3262
8S (4P) Filtration Basin 0.290 0.211 993.7 265
Total 6.249 4.012 19895

Impervious area shown is the entire impervious area planned to be routed to the given basin and does not
represent the new and reconstructed impervious in a given catchment area.

Water Quality Volume:

Required Water Quality Volume: 0.31 acres-feet
Proposed Water Quality Volume: 0.46  acres-feet
Excess Water Quality Volume: 0.15 acres-feet

The required water quality volume was calculated using 17 of depth across the entire new and
reconstructed impervious area.

SECTION 3.0 - PRE & POST-Improvement Discharge Rates:

Discharge Rates:
See Tables 1 & 2 for the PRE-Improvement & POST-Improvement Conditions for discharge rates for
the 2, 10, and 100-year storm events.

Table 1 — PRE-Improvement Discharge Rates

Subcatchment HydroCAD Area CN 2-Year Storm 10-Year Storm 100-Year Storm
Node (acres) (cfs) (cfs) (cfs)
NW Storm Sewer 1R 4.887 88 6 23.8 441
West Storm Sewer 2R 1.739 85 1.7 7.8 15.1
West Bluff 3R 0.613 92 1 3.3 5.8
South Storm Sewer 4R 1.19 91 1.8 6.2 11.1
SE Bluff - To Road 5R 1.578 85 1.7 7.3 13.9
East Storm Sewer 6R 0.411 88 0.9 2.4 4
North Bluff 7R 0.492 97 0.2 1.5 3.2
Total 10.91 88 13.3 52.3 97.2

Table 2 — POST-Improvement Discharge Rates



Subcatchment HydroCAD Area CN 2-Year Storm 10-Year Storm 100-Year Storm

Node (acres) (cfs) (cfs) (cfs)

NW Storm Sewer 1R 5.343 91 2.7 13.8 20.1
West Storm Sewer 2R 2.034 91 1 7.3 11.4
West Bluff 3R 0.502 82 0.4 2.1 4.1
South Storm Sewer 4R 2.144 91 2.1 7.3 13.6
SE Bluff - To Road 5R 0.099 80 0.1 1.5 3.1
East Storm Sewer 6R 0.788 91 1.4 4.3 7.5
North Bluff 7R 0.000 - 0.0 0.0 0.0
Total 10.91 90 7.7 36.3 59.8

SECTION 4.0 — Risk Assessment

All proposed stormwater treatment basins and low points have HWL’s at least one foot below the lowest
adjacent FFE and emergency overflow of sufficient width to convey flows beyond the design storm.

Minor Adjustments

Minor adjustments in placement of structures and conveyance piping orientation will not invalidate this
design/analysis. A variety of design and performance data can be found in the attached summary results
information. Additional calculations and results will be stored in the project design file. Any exceptions
to system contribution, sizing, invert elevations or locations should be revisited before final plans,
specifications, and engineering.

Appendix

1 NOAA Atlas 14 Precipitation Frequency Table

2 Hydrologic Soils Group Map

3 Pre-Development Drainage Map & Hydrology Calculations for the 2, 10, & 100-year
storm events (HydroCAD)
4 Post-Development Drainage Map & Hydrology Calculations for the 2, 10, & 100-year
storm events (HydroCAD)




APPENDIX 1

NOAA Atlas 14
Precipitation Frequency Table



8/26/25, 10:55 AM

Precipitation Frequency Data Server

Elevation: 778 ft**
* source: ESRI Maps
** source: USGS

NOAA Atlas 14, Volume 8, Version 2
Location name: Mankato, Minnesota, USA*
Latitude: 44.1661°, Longitude: -94.0054°
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Sanja Perica, Deborah Martin, Sandra Pavlovic, Ishani Roy, Michael St. Laurent, Carl Trypaluk, Dale
Unruh, Michael Yekta, Geoffery Bonnin

NOAA, National Weather Service, Silver Spring, Maryland

PF_tabular | PE_graphical | Maps_& aerials

PF tabular

| PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches)1 ’
Durati Average recurrence interval (years) |
uration
1 || 2 || s5 || 10 || 25 | s0 | 100 | 200 | 500 | 1000 |
5-min 0.376 0.448 0.569 0.673 0.821 0.938 1.06 1.18 1.36 1.49
! (0.297-0.489)|((0.353-0.582)(|(0.447-0.741)|{(0.525-0.879)||(0.619-1.10)||(0.690-1.27)||(0.751-1.45)||(0.805-1.66)||(0.884-1.93)|[(0.944-2.14)
10-min 0.551 0.656 0.833 0.985 1.20 1.37 1.55 1.74 1.99 2.18
(0.434-0.715)|((0.517-0.853)|| (0.655-1.08) || (0.769-1.29) ||(0.907-1.61)|| (1.01-1.86) || (1.10-2.13) || (1.18-2.43) || (1.30-2.83) || (1.38-3.14)
15-min 0.671 0.800 1.02 1.20 1.46 1.68 1.89 212 2.42 2.66
(0.530-0.873)|| (0.631-1.04) || (0.798-1.32) || (0.938-1.57) || (1.11-1.96) || (1.23-2.26) || (1.34-2.60) || (1.44-2.96) || (1.58-3.45) || (1.69-3.82)
30-min 0.909 1.09 1.39 1.64 2.01 2.30 2.60 2.91 3.34 3.67
(0.718-1.18) || (0.857-1.41) || (1.09-1.81) || (1.28-2.15) || (1.52-2.69) || (1.69-3.11) || (1.84-3.57) || (1.98-4.07) || (2.18-4.76) || (2.32-5.27)
60-min 1.18 1.40 1.78 2.1 2.60 3.01 3.44 3.89 4.52 5.02
(0.928-1.53) || (1.10-1.81) |[ (1.39-2.31) || (1.65-2.76) || (1.97-3.51) || (2.22-4.08) || (2.44-4.74) || (2.64-5.45) || (2.95-6.46) || (3.18-7.21)
2.hr 1.44 1.70 2.16 2.58 3.20 3.72 4.27 4.86 5.70 6.38
(1.15-1.84) || (1.36-2.18) || (1.72-2.78) || (2.04-3.32) || (2.46-4.27) || (2.78-4.99) || (3.08-5.83) || (3.35-6.76) || (3.76-8.07) || (4.08-9.06)
3-hr 1.62 1.90 2.41 2.88 3.59 4.20 4.85 5.56 6.58 7.40
(1.30-2.05) || (1.53-2.41) || (1.93-3.06) || (2.29-3.67) || (2.79-4.77) || (3.17-5.61) || (3.52-6.59) || (3.86-7.69) || (4.38-9.26) || (4.76-10.4)
6-hr 1.90 2.23 2.83 3.39 4.26 5.00 5.80 6.68 7.94 8.98
(1.55-2.38) || (1.82-2.79) || (2.30-3.55) || (2.74-4.26) || (3.35-5.59) || (3.82-6.59) || (4.27-7.79) || (4.70-9.14) || (5.35-11.1) || (5.84-12.5)
12-hr 217 2.55 3.24 3.88 4.87 5.70 6.60 7.59 9.00 10.1
(1.79-2.66) || (2.10-3.14) || (2.67-4.00) || (3.18-4.81) || (3.88-6.29) || (4.41-7.41) || (4.92-8.74) || (5.39-10.2) || (6.12-12.4) || (6.68-14.0)
24-hr 2.47 2.87 3.60 4.28 5.33 6.22 719 8.25 9.77 11.0
(2.07-2.99) || (2.40-3.48) || (3.00-4.37) || (3.55-5.22) || (4.31-6.79) || (4.88-7.98) || (5.42-9.40) || (5.94-11.0) || (6.72-13.3) || (7.32-15.1)
2.da 2.87 3.24 3.94 4.61 5.67 6.59 7.61 8.73 104 1.7
Yy (2.44-3.42) || (2.75-3.86) || (3.33-4.70) || (3.87-5.53) || (4.65-7.14) || (5.24-8.35) || (5.82-9.83) || (6.37-11.5) || (7.23-14.0) || (7.88-15.8)
3-da 3.14 3.52 4.23 4.91 5.99 6.92 7.94 9.07 10.7 121
Yy (2.69-3.70) || (3.01-4.15) || (3.61-5.01) || (4.16-5.84) || (4.95-7.46) || (5.54-8.68) || (6.11-10.2) || (6.66-11.9) || (7.52-14.4) || (8.17-16.2)
4-da 3.35 3.75 4.50 5.20 6.29 7.22 8.24 9.36 1.0 12.3
Yy (2.89-3.93) || (3.23-4.40) || (3.86-5.29) || (4.43-6.14) || (5.22-7.76) || (5.81-8.99) || (6.37-10.5) || (6.90-12.2) || (7.74-14.6) || (8.38-16.5)
7-da 3.88 4.35 5.18 5.93 7.06 8.00 9.01 10.1 11.6 12.9
y (3.38-4.49) || (3.78-5.03) || (4.49-6.01) || (5.11-6.91) || (5.90-8.56) || (6.49-9.80) || (7.02-11.3) || (7.50-13.0) || (8.26-15.3) || (8.84-17.1)
10-da 4.39 4.92 5.82 6.61 7.77 8.72 9.72 10.8 12.3 13.4
y (3.86-5.04) || (4.31-5.64) || (5.08-6.69) || (5.74-7.64) || (6.52-9.30) || (7.11-10.6) || (7.62-12.0) || (8.05-13.7) || (8.74-16.0) || (9.27-17.7)
20-da 6.03 6.70 7.80 8.72 9.99 11.0 12.0 13.0 14.4 15.4
Yy (5.37-6.80) || (5.96-7.56) || (6.90-8.82) || (7.67-9.90) || (8.46-11.7) || (9.06-13.0) || (9.49-14.6) || (9.81-16.2) || (10.4-18.4) || (10.8-20.1)
30-da 7.45 8.26 9.56 10.6 12.0 13.1 14.2 15.2 16.6 17.5
Yy (6.69-8.31) || (7.40-9.22) || (8.54-10.7) || (9.42-11.9) || (10.3-13.9) || (10.9-15.4) || (11.3-17.0) || (11.5-18.8) || (12.0-21.0) || (12.4-22.7)
45-da 9.24 10.3 11.9 13.2 14.9 16.1 17.2 18.3 19.7 20.7
y (8.37-10.2) || (9.29-11.4) || (10.7-13.2) || (11.8-14.7) || (12.7-16.9) || (13.4-18.6) || (13.8-20.5) || (14.0-22.4) || (14.4-24.8) || (14.6-26.6)
60-da 10.8 12.0 13.9 15.4 17.4 18.8 20.0 21.2 22.7 23.6
y (9.80-11.8) || (10.9-13.2) || (12.6-15.3) || (13.9-17.1) |[(14.9-19.6) || (15.7-21.5) || (16.1-23.6) || (16.3-25.7) || (16.6-28.3) || (16.8-30.2)
1 Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS).
Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency
estimates (for a given duration and average recurrence interval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at
upper bounds are not checked against probable maximum precipitation (PMP) estimates and may be higher than currently valid PMP values.
Please refer to NOAA Atlas 14 document for more information.

Back to Top

PF graphical

https://hdsc.nws.noaa.gov/pfds/pfds_printpage.html?lat=44.1661&lon=-94.0054&data=depth&units=english&series=pds
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8/26/25, 10:55 AM Precipitation Frequency Data Server

PDS-based depth-duration-frequency (DDF) curves
Latitude: 44.1661°, Longitude: -94.0054°
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Back to Top

Maps & aerials

Small scale terrain

https://hdsc.nws.noaa.gov/pfds/pfds_printpage.html?lat=44.1661&lon=-94.0054&data=depth&units=english&series=pds

Averaga recumence

interval
(years)
— 1
— 10
- 25
— 50
— 100
— 200
—— 500
— 1000
Duration
5-min — 2-day
— 10-min — 3-day
15-min — 4-day
— 30-min — T-day
— G0-min - 10-day
— 2hr —_ 20-day
- 3-hr — 30-day
- G-hr — 45-day
— 12-hr — G0-day
— 24-hr

2/4



8/26/25, 10:55 AM Precipitation Frequency Data Server

Large scale terrain
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Large scale map

Large scale aerial

https://hdsc.nws.noaa.gov/pfds/pfds_printpage.html?lat=44.1661&lon=-94.0054&data=depth&units=english&series=pds 3/4



8/26/25, 10:55 AM Precipitation Frequency Data Server
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US Department of Commerce
National Oceanic and Atmospheric Administration
National Weather Service
National Water Center
1325 East West Highway
Silver Spring, MD 20910
Questions?: HDSC.Questions@noaa.gov

Disclaimer

https://hdsc.nws.noaa.gov/pfds/pfds_printpage.html?lat=44.1661&lon=-94.0054&data=depth&units=english&series=pds 4/4



APPENDIX 2

Hydrologic Soils Group Map



Hydrologic Soil Group—BIlue Earth County, Minnesota

421710 421870
44° 11'2"N 44° 11'2"N

Slill MRm@y notibelVellidiaithliskscallet

44° 10'46"N 44° 10'46"N
421550 421630 421710 421870

Map Scale: 1:3,690 if printed on A landscape (11" x 8.5") sheet.

0 50 100 200 300
Feet
0 150 300 600 900
Map projection: Web Mercator Comer coordinates: WGS84 Edge tics: UTM Zone 15N WGS84

Natural Resources Web Soil Survey 12/3/2025
Conservation Service National Cooperative Soil Survey Page 1 of 4




Hydrologic Soil Group—BIlue Earth County, Minnesota

Area of Interest (AOI) (] C
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Soils o D
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|:| B/D .
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|:| ¢ — Interstate Highways
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A - Aerial Photography
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.- . Not rated or not available

Soil Rating Points

A
A/D
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MAP INFORMATION

The soil surveys that comprise your AOI were mapped at
1:12,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause
misunderstanding of the detail of mapping and accuracy of soil
line placement. The maps do not show the small areas of
contrasting soils that could have been shown at a more detailed
scale.

Please rely on the bar scale on each map sheet for map
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL:
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator
projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
Albers equal-area conic projection, should be used if more
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as
of the version date(s) listed below.

Soil Survey Area: Blue Earth County, Minnesota
Survey Area Data: Version 23, Sep 9, 2025

Soil map units are labeled (as space allows) for map scales
1:50,000 or larger.

Date(s) aerial images were photographed: Jul 2, 2023—Aug 8,
2023

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

usbA  Natural Resources

=== Conservation Service

Web Soil Survey
National Cooperative Soil Survey

12/3/2025
Page 2 of 4



Hydrologic Soil Group—BIlue Earth County, Minnesota

Hydrologic Soil Group

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

109 Cordova clay loam, 0to |C/D 2.4 4.0%
2 percent slopes

239 Le Sueur loam, 1 to 3 C/D 39.8 64.8%
percent slopes

856C Terril-Urban land B 0.0 0.0%
complex, 6 to 15
percent slopes

961 Storden complex, very | B 19.0 31.0%
steep

1007 Alluvial-Urban land 0.1 0.2%
complex

Totals for Area of Interest 61.4 100.0%

USDA

=
|

Natural Resources
Conservation Service

National Cooperative Soil Survey

Web Soil Survey

12/3/2025

Page 3 of 4



Hydrologic Soil Group—BIlue Earth County, Minnesota

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
Tie-break Rule: Higher

USDA  Natural Resources Web Soil Survey 12/3/2025

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



APPENDIX 3

Pre-Development Drainage Area Map
And HydroCAD Report



PRE-DEVELOPMENT DRAINAGE MAP
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Rainfall Events Listing (selected events)

Event# Event Storm Type Curve Mode Duration B/B Depth AMC

Name (hours) (inches)
1 2-YR Type Il 24-hr Default 24.00 1 1.70 2
2 10-YR  Type Il 24-hr Default 24.00 1 428 2

3 100-YR Type Il 24-hr Default 24.00 1 719 2
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Area Listing (all nodes)

Area CN Description

(acres) (subcatchment-numbers)
6.067 80 >75% Grass cover, Good, HSG D (1XS, 2XS, 3XS, 4XS, 5XS, 6XS, 7XS, 8XS)
4.753 98 Paved parking, HSG D (1XS, 2XS, 3XS, 4XS, 5XS, 6XS, 7XS)

10.821 88 TOTAL AREA
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Soil Listing (all nodes)

Area Soil Subcatchment
(acres) Group Numbers
0.000 HSG A
0.000 HSG B
0.000 HSG C
10.821 HSG D 1XS, 2XS, 3XS, 4XS, 5XS, 6XS, 7XS, 8XS
0.000 Other
10.821 TOTAL AREA
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HSG-A
(acres)

HSG-B
(acres)

HSG-C
(acres)

Ground Covers (all nodes)

HSG-D
(acres)

Other
(acres)

Total
(acres)

Ground
Cover

Subcatchment
Numbers

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

6.067

4.753

10.821

0.000

0.000

0.000

6.067

4.753

10.821

>75% Grass cover, Good

Paved parking

TOTAL AREA

1X8S,
2X8,
3XS,
4XS,
5XS,
6X8S,
7XS,
8XS
1X8S,
2X8,
3XS,
4XS,
5XS,
6X8S,
7XS
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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

Subcatchment1XS: Runoff Area=212,871 sf 45.04% Impervious Runoff Depth>0.67"
Tc=7.0 min CN=88 Runoff=6.0 cfs 0.272 af

Subcatchment2XS: Runoff Area=75,763 sf 26.31% Impervious Runoff Depth>0.53"
Tc=7.0 min CN=85 Runoff=1.7 cfs 0.076 af

Subcatchment3XS: Runoff Area=26,713 sf 64.20% Impervious Runoff Depth>0.90"
Tc=7.0 min CN=92 Runoff=1.0 cfs 0.046 af

Subcatchment4XS: Runoff Area=51,828 sf 60.81% Impervious Runoff Depth>0.84"
Tc=7.0 min CN=91 Runoff=1.8 cfs 0.083 af

Subcatchment5XS: Runoff Area=41,786 sf 30.44% Impervious Runoff Depth>0.53"
Tc=7.0 min CN=85 Runoff=0.9 cfs 0.042 af

Subcatchment6XS: Runoff Area=17,899 sf 96.42% Impervious Runoff Depth>1.29"
Tc=7.0 min CN=97 Runoff=0.9 cfs 0.044 af

Subcatchment7XS: Runoff Area=26,971 sf 46.75% Impervious Runoff Depth>0.67"
Tc=7.0 min CN=88 Runoff=0.8 cfs 0.034 af

Subcatchment8XS: Runoff Area=17,512 sf 0.00% Impervious Runoff Depth>0.34"
Tc=7.0 min CN=80 Runoff=0.2 cfs 0.012 af

Reach 1R: NW Storm Inflow=6.0 cfs 0.272 af
Outflow=6.0 cfs 0.272 af

Reach 2R: West Storm Inflow=1.7 cfs 0.076 af
Outflow=1.7 cfs 0.076 af

Reach 3R: West Bluff Inflow=1.0 cfs 0.046 af
Outflow=1.0 cfs 0.046 af

Reach 4R: South Storm Inflow=1.8 cfs 0.083 af
Outflow=1.8 cfs 0.083 af

Reach 5R: SE Bluff - To Road Inflow=1.7 cfs 0.077 af
Outflow=1.7 cfs 0.077 af

Reach 6R: East Storm Inflow=0.9 cfs 0.044 af
Outflow=0.9 cfs 0.044 af

Reach 7R: North Bluff Inflow=0.2 cfs 0.012 af
Outflow=0.2 cfs 0.012 af

Total Runoff Area = 10.821 ac Runoff Volume = 0.609 af Average Runoff Depth = 0.68"
56.07% Pervious = 6.067 ac  43.93% Impervious = 4.753 ac
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Summary for Subcatchment 1XS:

Runoff = 6.0cfs@ 11.99 hrs, Volume= 0.272 af, Depth> 0.67"
Routed to Reach 1R : NW Storm

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-YR Rainfall=1.70"

Area (sf) CN Description

95,871 98 Paved parking, HSG D
117,000 80 >75% Grass cover, Good, HSG D

212,871 88 Weighted Average

117,000 54.96% Pervious Area
95,871 45.04% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
7.0 Direct Entry,

Subcatchment 1XS:

Hydrograph
A7 7 77 w0
A Typell2ahr
(I || _ 2YRRainfal=1.70"
T Runoff Area=212,871 sf
Ml [l RunoffVolume=0.272 af

E1l || RunoffDepth>0.67"
s 0 Te=tomin
(&  CN=88 |
I R

G l l l l l l l l l
05”"é""%""é”"é””1I0"”1I1””1I’2’”"1I3'"'1:1""'1I5""1I6""1I?""1Ié""1I§""2I(')

Time (hours)
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Summary for Subcatchment 2XS:

Runoff = 1.7cfs@ 11.99 hrs, Volume= 0.076 af, Depth> 0.53"
Routed to Reach 2R : West Storm

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-YR Rainfall=1.70"

Area (sf) CN Description

19,931 98 Paved parking, HSG D
55,832 80 >75% Grass cover, Good, HSG D

75,763 85 Weighted Average

55,832 73.69% Pervious Area
19,931 26.31% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
7.0 Direct Entry,
Subcatchment 2XS:

Hydrograph
T T

| -
~ Type |l 24-hr
2-YR Ramfallq-1 70"
Runoff Area 75,‘763 sf
Runoff Volume-O 076 af

]

Flow (cfs)
i

. 77777777777 "Ru hféffflf)fé‘bft*ﬁ 50753 "
| ~ Te=7.0min
| ~ CN=85
CSé%éé1I0111l2 "1I3'”'14""15""16""1If""1lé""1I§""2I(')

Time (hours)
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Summary for Subcatchment 3XS:

Runoff = 1.0cfs@ 11.98 hrs, Volume= 0.046 af, Depth> 0.90"
Routed to Reach 3R : West Bluff

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-YR Rainfall=1.70"

Area (sf) CN Description

17,151 98 Paved parking, HSG D
9,562 80 >75% Grass cover, Good, HSG D

26,713 92 Weighted Average

9,562 35.80% Pervious Area
17,151 64.20% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
7.0 Direct Entry,
Subcatchment 3XS:
Hydrograph

L
| Type Il 24-uhr
2-YR Ralnfallq-1 70"
Runoff Area 26,‘713 sf
Runoff Volu me=0.‘046‘ af

e

Flow (cfs)

“Runoff Depth>0.90"

~ Tc=7.0 min

- CN=92

GSé%é§1IO1I11|2 ' 13 ”'1:1""'1I5""1l6""1If""1lé"”1|§””2|O

Time (hours)
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Summary for Subcatchment 4XS:

Runoff = 1.8cfs @ 11.98 hrs, Volume=
Routed to Reach 4R : South Storm

0.083 af, Depth> 0.84"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-YR Rainfall=1.70"

Area (sf) CN Description
31,516 98 Paved parking, HSG D
20,312 80 >75% Grass cover, Good, HSG D
51,828 91 Weighted Average
20,312 39.19% Pervious Area
31,516 60.81% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
7.0 Direct Entry,
Subcatchment 4XS:
Hydrograph
0 s | =
I A R N | 3 - Type Il 24-hr
I  2.YRRainfall=1.70"
R T | Runoff Area 51 ,‘828 sf
{0 iRunoff Volume-O 083 af
I RS | 1| R ~ Runoff Depth>0.84"
- l l l l l
5 R A Tc—7 0 mln
R - CN=91
0 L L "I""I""I""I”"' "'I”""I""'I""I""'I""'I""'I
5 6 7 9 10 11 12 13 14 15 16 17 18 19 20

Time (hours)
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Summary for Subcatchment 5XS:

Runoff = 09cfs@ 11.99 hrs, Volume= 0.042 af, Depth> 0.53"
Routed to Reach 5R : SE Bluff - To Road

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-YR Rainfall=1.70"

Area (sf) CN Description

12,719 98 Paved parking, HSG D
29,067 80 >75% Grass cover, Good, HSG D

41,786 85 Weighted Average

29,067 69.56% Pervious Area
12,719 30.44% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
7.0 Direct Entry,
Subcatchment 5XS:
Hydrograph
{1 wmwm
[ ~ Typell 24-hr
DR . - 2-YRRainfall=1.70"
R T - Runoff Area=41,786 sf
{0 'Runoff Volume=0.042 af
sy - Runoff Depth>0.53"
Sl ~ Te=7.0min
R ~ CN=85
05' ' (IS %é é '”1I0' ”'11'” '1I’2" - '1I3' - 14 - '15""16" "1I?' - '1Ié" "1I§' 2IO

Time (hours)
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Summary for Subcatchment 6XS:

Runoff = 09cfs@ 11.98 hrs, Volume= 0.044 af, Depth> 1.29"
Routed to Reach 6R : East Storm

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-YR Rainfall=1.70"

Area (sf) CN Description
17,259 98 Paved parking, HSG D
640 80 >75% Grass cover, Good, HSG D
17,899 97 Weighted Average
640 3.58% Pervious Area
17,259 96.42% Impervious Area

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

7.0 Direct Entry,

Subcatchment 6XS:
Hydrograph

0.95’:: 9cfs |- L,,,,_,,,L,,,,
s | Type,[l,ZA-*hr,,
08 |

1 Z<T N DU SO SR S | () N Bttt e
orf | Runoff Area=17, 899 st
06 R
s | :::::anoff?e‘nth?i?‘ﬁ'f:
0454 |
044 | . RS
035{ |
0.34
0254
024
oas{ .  Ha
014
00594

Flow (cfs)

-

- s — m——— | ' - . - - S— ," I S — — ——— —
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 7XS:

Runoff =

Routed to Reach 5R : SE Bluff - To Road

0.8cfs@ 11.99 hrs, Volume=

0.034 af, Depth> 0.67"

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

Type Il 24-hr 2-YR Rainfall=1.70"

Area (sf) CN Description
12,609 98 Paved parking, HSG D
14,362 80 >75% Grass cover, Good, HSG D
26,971 88 Weighted Average
14,362 53.25% Pervious Area
12,609 46.75% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
7.0 Direct Entry,
Subcatchment 7XS:
Hydrograph
08y N e
ors{ | R Typel'24*hr,,
149 || 2-YRRainfall=1.70"
oof | ) RUnoff,Atea,,z,G 9,7,1,51,
st [[]  Runoff Volume=0.034 af
8| |  Runoff Depth>0.67"
2 7 | l l l l l l j j
E 002;4 . e e i A A A N N e T””\”’T 7;0‘m|“n**
K:E ) A U S P S R 1 I b4 __g .
2 L A | I ~ CN=88
sl |
o2y L B .
UREE [N S R S R S S |7 A N S T S S
oAyl e
0054 | l l l l : ‘ ‘ 1
Gé é % EIS GIJ '1IO” '1Ii "1I2""1Ié>""1:1" '1I5” '1Ié" '1I?" '1I8” '1I§” '2IO

Time (hours)
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Summary for Subcatchment 8XS:

Runoff = 0.2cfs @ 12.00 hrs, Volume= 0.012 af, Depth> 0.34"
Routed to Reach 7R : North Bluff

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-YR Rainfall=1.70"

Area (sf) CN Description
17,512 80 >75% Grass cover, Good, HSG D

17,512 100.00% Pervious Area

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

7.0 Direct Entry,

Subcatchment 8XS:
Hydrograph

0.26} | | | | | | | | | \ |

oy | Iypg[[?f!*hfrﬁ
oz2{ | || 2YRRainfall=1.70"
24| M Runoff Area=17,512 sf
"t ||| Runoff Volume=0.012 af
& 016 | | | | | | '
s o1al e ””T ””” RunoffDepth>034‘"
- [ T Wﬂ‘fﬂﬂl 77777777 R P
Soe | - - Te=7.0 min
= § R | B . CN=s0
ooy | . BA
o.oa-z/"liﬂ1””17”1””1”71””1 777777 l””l””l””l””l””l””
o.o4—§”lf”l | | | | | R
0.02-2"'1 l l l 1 1 1 m‘ ; ‘ : :

05”"(13'”'}"”é”"é""{olu'1I1”"1Ié""1lé'"'121""1|5'"'1Ié""1I%""1lé""1lé""2l()

Time (hours)
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Inflow)

Summary for Reach 1R: NW Storm
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[40] Hint: Not Described (Outflow
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Summary for Reach 2R: West Storm

Inflow)

[40] Hint: Not Described (Outflow
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= 0.076 af, Atten
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Routing by Stor-Ind+Trans method, Time Span

Reach 2R: West Storm

Hydrograph
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Summary for Reach 3R: West Bluff

Inflow)

[40] Hint: Not Described (Outflow
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Routing by Stor-Ind+Trans method, Time Span
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Summary for Reach 4R: South Storm

Inflow)

[40] Hint: Not Described (Outflow
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Inflow

0.0 min

0%, Lag=

= 0.083 af, Atten

1.8cfs@ 11.98 hrs, Volume

Outflow

5.00-20.00 hrs, dt=0.05 hrs

Routing by Stor-Ind+Trans method, Time Span

Reach 4R: South Storm

Hydrograph
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Summary for Reach 5R: SE Bluff - To Road

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

Inflow Area = 1.578 ac, 36.84% Impervious, Inflow Depth > 0.58" for 2-YR event
Inflow = 1.7cfs@ 11.99 hrs, Volume= 0.077 af
Outflow = 1.7cfs@ 11.99 hrs, Volume= 0.077 af, Atten=0%, Lag= 0.0 min

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

Reach 5R: SE Bluff - To Road

E Inflow
O Outflow

Flow (cfs)
n

Time (hours)
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Summary for Reach 6R: East Storm

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

Inflow Area = 0.411 ac, 96.42% Impervious, Inflow Depth > 1.29" for 2-YR event
Inflow = 09cfs@ 11.98 hrs, Volume= 0.044 of
Outflow = 09cfs@ 11.98 hrs, Volume= 0.044 af, Atten=0%, Lag= 0.0 min

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

Reach 6R: East Storm

Hydrograph
O U S S A S —
~ _[oads] | [
0953 | | | | | 0.9 cfs | T" : : I I ‘r utilow
P e e R e e e R e - Rl S —_N AAA i~
oof |~ 2T Inflow Area=0.411 ac
0.85¢ | | | I | | | | | | I | | |
7 | I e e
0.84 . | | | | | | | | | | | | | |
g T e e e A e e e e e e
075 | S e R S I R SR AR
% | [ | i i | [ | [ | I [ | i
074 | - oo R Y B
% | | | | | | | | | | | | | |
oesy L. . . A Al - a ]
gos5y L] ]
coosd | B
o 0454 | | | | | | | | | | | | |
e . -7 13- | [t el Bl el el B il ity
oof 4 BB ]
035y - { o o0 B ) M
e [ | i i | | [ | I [ | i
o3y . o oo oA L A ) B
0.25 | [ | i | | | I | I [ | i
. D R R R R B | oL ___ 4 _______vL___1
| | | | | | | | | | | | |
0.2 Ry S e e N R B
T S S U S S R SO
0.1 A | | | | | | | |
0054
5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Time (hours)



Pre-Development Type Il 24-hr 2-YR Rainfall=1.70"

Prepared by Widseth Smith Nolting Printed 1/22/2026
HydroCAD® 10.20-8a s/n 01722 © 2025 HydroCAD Software Solutions LLC Page 21

Summary for Reach 7R: North Bluff

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

Inflow Area = 0.402 ac, 0.00% Impervious, Inflow Depth > 0.34" for 2-YR event
Inflow = 0.2cfs@ 12.00 hrs, Volume= 0.012 af
Outflow = 0.2cfs@ 12.00 hrs, Volume= 0.012 af, Atten=0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Reach 7R: North Bluff

E Inflow
O Outflow

Flow (cfs)

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

Subcatchment1XS: Runoff Area=212,871 sf 45.04% Impervious Runoff Depth>2.79"
Tc=7.0 min CN=88 Runoff=23.8 cfs 1.138 af

Subcatchment2XS: Runoff Area=75,763 sf 26.31% Impervious Runoff Depth>2.52"
Tc=7.0 min CN=85 Runoff=7.8 cfs 0.365 af

Subcatchment3XS: Runoff Area=26,713 sf 64.20% Impervious Runoff Depth>3.18"
Tc=7.0 min CN=92 Runoff=3.3 cfs 0.162 af

Subcatchment4XsS: Runoff Area=51,828 sf 60.81% Impervious Runoff Depth>3.08"
Tc=7.0 min CN=91 Runoff=6.2 cfs 0.305 af

Subcatchment5XS: Runoff Area=41,786 sf 30.44% Impervious Runoff Depth>2.52"
Tc=7.0 min CN=85 Runoff=4.3 cfs 0.201 af

Subcatchment6XS: Runoff Area=17,899 sf 96.42% Impervious Runoff Depth>3.64"
Tc=7.0 min CN=97 Runoff=2.4 cfs 0.125 af

Subcatchment7XS: Runoff Area=26,971 sf 46.75% Impervious Runoff Depth>2.79"
Tc=7.0 min CN=88 Runoff=3.0 cfs 0.144 af

Subcatchment8XS: Runoff Area=17,512 sf 0.00% Impervious Runoff Depth>2.10"
Tc=7.0 min CN=80 Runoff=1.5cfs 0.070 af

Reach 1R: NW Storm Inflow=23.8 cfs 1.138 af
Outflow=23.8 cfs 1.138 af

Reach 2R: West Storm Inflow=7.8 cfs 0.365 af
Outflow=7.8 cfs 0.365 af

Reach 3R: West Bluff Inflow=3.3 cfs 0.162 af
Outflow=3.3 cfs 0.162 af

Reach 4R: South Storm Inflow=6.2 cfs 0.305 af
Outflow=6.2 cfs 0.305 af

Reach 5R: SE Bluff - To Road Inflow=7.3 cfs 0.346 af
Outflow=7.3 cfs 0.346 af

Reach 6R: East Storm Inflow=2.4 cfs 0.125 af
Outflow=2.4 cfs 0.125 af

Reach 7R: North Bluff Inflow=1.5 cfs 0.070 af
Outflow=1.5 cfs 0.070 af

Total Runoff Area = 10.821 ac Runoff Volume = 2.512 af Average Runoff Depth = 2.79"
56.07% Pervious = 6.067 ac  43.93% Impervious = 4.753 ac
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Runoff
Routed to Reach 1R : NW Storm

Summary for Subcatchment 1XS:

23.8cfs@ 11.98 hrs, Volume=

1.138 af, Depth> 2.79"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-YR Rainfall=4.28"

Area (sf) CN Description
95,871 98 Paved parking, HSG D
117,000 80 >75% Grass cover, Good, HSG D
212,871 88 Weighted Average
117,000 54.96% Pervious Area
95,871 45.04% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
7.0 Direct Entry,
Subcatchment 1XS:
Hydrograph
! [@mes | =R
5 . ~ Typell24-hr
224 | I I I I I I | | . ! I |
ar e N R ~ 10-YR Rainfall=4.28"
<1 T DR  Runoff Area=212,871 sf
ol - B . Runoff Volume=1.138 af
RVE | | - Runoff Depth>2.79"
2 1 l l . = A i
& 12 | | | IS - Te=7.0 min
| | [ . CN=88
8] | l l l l l l l
o] | | | | o
= 3 1 IR
5 é % é GIJ 1IO 1I1 1I2 1I3 1I4 1I5 1I6 1I7 1I8 1I9 2IO

Time (hours)
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Summary for Subcatchment 2XS:

Runoff = 7.8cfs@ 11.98 hrs, Volume= 0.365 af, Depth> 2.52"
Routed to Reach 2R : West Storm

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-YR Rainfall=4.28"

Area (sf) CN Description

19,931 98 Paved parking, HSG D
55,832 80 >75% Grass cover, Good, HSG D

75,763 85 Weighted Average

55,832 73.69% Pervious Area
19,931 26.31% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
7.0 Direct Entry,
Subcatchment 2XS:
Hydrograph
M TEsl
8 | l l l l l l l l l l ‘ l
1 I R A R ~ Typell24-hr
T ~_10-YRRainfall=4.28"
SF1 ] - Runoff Area=75,763 sf |
[l | Runoff Volume=0.365 af
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Summary for Subcatchment 3XS:

Runoff = 3.3cfs@ 11.98 hrs, Volume= 0.162 af, Depth> 3.18"
Routed to Reach 3R : West Bluff

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-YR Rainfall=4.28"

Area (sf) CN Description

17,151 98 Paved parking, HSG D
9,562 80 >75% Grass cover, Good, HSG D

26,713 92 Weighted Average

9,562 35.80% Pervious Area
17,151 64.20% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
7.0 Direct Entry,
Subcatchment 3XS:
Hydrograph
o Emem
1 [ - ~ Typell 24-hr |
T - _10-YR Rainfall=4.28"
I A N B ~ Runoff Area=26,713 sf
| | < Runoff Volume=0.162 af |
S0 3 - Runoff Depth>3.18"
&l 3 Tc=7.0 min
[l 1 ~ CN=92
S Al
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Summary for Subcatchment 4XS:

Runoff = 6.2cfs@ 11.98 hrs, Volume=
Routed to Reach 4R : South Storm

0.305 af, Depth> 3.08"

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

Type Il 24-hr 10-YR Rainfall=4.28"

Area (sf) CN Description

31,516 98 Paved parking, HSG D
20,312 80 >75% Grass cover, Good, HSG D
51,828 91 Weighted Average
20,312 39.19% Pervious Area
31,516 60.81% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
7.0 Direct Entry,
Subcatchment 4XS:
Hydrograph
rn - EEs
o N < T ’yp’é’ﬂéifﬁﬁ’r”
[ A R R A _ 10-YR Rainfall=4.28"
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Summary for Subcatchment 5XS:

Runoff = 43 cfs @ 11.98 hrs, Volume= 0.201 af, Depth> 2.52"
Routed to Reach 5R : SE Bluff - To Road

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-YR Rainfall=4.28"

Area (sf) CN Description

12,719 98 Paved parking, HSG D
29,067 80 >75% Grass cover, Good, HSG D

41,786 85 Weighted Average

29,067 69.56% Pervious Area
12,719 30.44% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
7.0 Direct Entry,
Subcatchment 5XS:
Hydrograph
M @Ees
- - Typell 24-hr |
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(r - _10-YRRainfall=4.28
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Summary for Subcatchment 6XS:

Runoff
Routed to Reach 6R : East Storm

24 cfs@ 11.98 hrs, Volume=

0.125 af, Depth> 3.64"

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

Type Il 24-hr 10-YR Rainfall=4.28"

Area (sf) CN Description
17,259 98 Paved parking, HSG D
640 80 >75% Grass cover, Good, HSG D
17,899 97 Weighted Average
640 3.58% Pervious Area
17,259 96.42% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
7.0 Direct Entry,
Subcatchment 6XS:
Hydrograph
I R N o=~ I S R S (B Funcr]
I ~ Typell 24-hr
0 - _10-YRRainfall=4.28" |
I N A ~ Runoff Area=17,899 sf
{0 'Runoff Volume=0.125 af

s 1 - Runoff Depth>3.64"
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Runoff
Routed to Reach 5R : SE Bluff - To Road

Summary for Subcatchment 7XS:

3.0cfs@ 11.98 hrs, Volume=

0.144 af, Depth> 2.79"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-YR Rainfall=4.28"

Area (sf) CN Description
12,609 98 Paved parking, HSG D
14,362 80 >75% Grass cover, Good, HSG D
26,971 88 Weighted Average
14,362 53.25% Pervious Area
12,609 46.75% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
7.0 Direct Entry,
Subcatchment 7XS:
Hydrograph
M mEews
11 0 ~ Typell 24-hr
DR . - _10-YR Rainfall=4.28"
I N A ~ Runoff Area=26,971 sf
1l [l Runoff Volume=0.144 af |
A N - Runoff Depth>2.79"
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Summary for Subcatchment 8XS:

Runoff = 15cfs@ 11.98 hrs, Volume= 0.070 af, Depth> 2.10"
Routed to Reach 7R : North Bluff

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-YR Rainfall=4.28"

Area (sf) CN Description
17,512 80 >75% Grass cover, Good, HSG D

17,512 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
7.0 Direct Entry,
Subcatchment 8XS:
Hydrograph

-
‘ Type Il 24-uhr
10 YR Ramfallq-4 28"

| Runoff Area‘-=17,‘512 sf
N ~ Runoff Volume=0.070 af
sy - Runoff Depth>2.10"
S - Tc=7.0 min
R . ~ CN=80
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Summary for Reach 1R: NW Storm

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

Inflow Area = 4.887 ac, 45.04% Impervious, Inflow Depth > 2.79" for 10-YR event
Inflow = 23.8cfs@ 11.98 hrs, Volume= 1.138 af
Outflow = 23.8cfs@ 11.98 hrs, Volume= 1.138 af, Atten= 0%, Lag= 0.0 min

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

Reach 1R: NW Storm

Hydrograph
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of | | |goufw
Inflow Area=4.887 ac |
A [N
-Sf W
of bR
I T e e R RS (| REEREEES
e R  m
el |4l
o B
= IR I R |
oA 1 BB
o R R B
|z  ilzzzzzzzz7z777 7
5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20

Time (hours)



Pre-Development Type Il 24-hr 10-YR Rainfall=4.28"

Prepared by Widseth Smith Nolting Printed 1/22/2026
HydroCAD® 10.20-8a s/n 01722 © 2025 HydroCAD Software Solutions LLC Page 32

Summary for Reach 2R: West Storm

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

Inflow Area = 1.739 ac, 26.31% Impervious, Inflow Depth > 2.52" for 10-YR event
Inflow = 7.8cfs@ 11.98 hrs, Volume= 0.365 af
Outflow = 7.8cfs@ 11.98 hrs, Volume= 0.365 af, Atten=0%, Lag= 0.0 min

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

Reach 2R: West Storm

E Inflow
O Outflow

Flow (cfs)

Time (hours)
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Type Il 24-hr 10-YR Rainfall

Summary for Reach 3R: West Bluff
Inflow)
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Prepared by Widseth Smith Nolting
[40] Hint: Not Described (Outflow

Pre-Development
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Type Il 24-hr 10-YR Rainfall

Inflow)

Summary for Reach 4R: South Storm
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Prepared by Widseth Smith Nolting
[40] Hint: Not Described (Outflow

Pre-Development
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Summary for Reach 5R: SE Bluff - To Road

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

Inflow Area = 1.578 ac, 36.84% Impervious, Inflow Depth > 2.63" for 10-YR event
Inflow = 7.3cfs@ 11.98 hrs, Volume= 0.346 af
Outflow = 7.3cfs@ 11.98 hrs, Volume= 0.346 af, Atten=0%, Lag= 0.0 min

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

Reach 5R: SE Bluff - To Road

E Inflow
O Outflow

Flow (cfs)

12 13
Time (hours)
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Summary for Reach 6R: East Storm
Inflow)
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Type Il 24-hr 10-YR Rainfall

Inflow)

Summary for Reach 7R: North Bluff
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[40] Hint: Not Described (Outflow

Pre-Development
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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

Subcatchment1XS: Runoff Area=212,871 sf 45.04% Impervious Runoff Depth>5.42"
Tc=7.0 min CN=88 Runoff=44.1 cfs 2.206 af

Subcatchment2XS: Runoff Area=75,763 sf 26.31% Impervious Runoff Depth>5.09"
Tc=7.0 min CN=85 Runoff=15.1 cfs 0.738 af

Subcatchment3XS: Runoff Area=26,713 sf 64.20% Impervious Runoff Depth>5.83"
Tc=7.0 min CN=92 Runoff=5.8 cfs 0.298 af

Subcatchment4XsS: Runoff Area=51,828 sf 60.81% Impervious Runoff Depth>5.73"
Tc=7.0 min CN=91 Runoff=11.1 cfs 0.568 af

Subcatchment5XS: Runoff Area=41,786 sf 30.44% Impervious Runoff Depth>5.09"
Tc=7.0 min CN=85 Runoff=8.3 cfs 0.407 af

Subcatchment6XS: Runoff Area=17,899 sf 96.42% Impervious Runoff Depth>6.27"
Tc=7.0 min CN=97 Runoff=4.0 cfs 0.215 af

Subcatchment7XS: Runoff Area=26,971 sf 46.75% Impervious Runoff Depth>5.42"
Tc=7.0 min CN=88 Runoff=5.6 cfs 0.280 af

Subcatchment8XS: Runoff Area=17,512 sf 0.00% Impervious Runoff Depth>4.54"
Tc=7.0 min CN=80 Runoff=3.2 cfs 0.152 af

Reach 1R: NW Storm Inflow=44.1 cfs 2.206 af
Outflow=44.1 cfs 2.206 af

Reach 2R: West Storm Inflow=15.1 cfs 0.738 af
Outflow=15.1 cfs 0.738 af

Reach 3R: West Bluff Inflow=5.8 cfs 0.298 af
Outflow=5.8 cfs 0.298 af

Reach 4R: South Storm Inflow=11.1 cfs 0.568 af
Outflow=11.1 cfs 0.568 af

Reach 5R: SE Bluff - To Road Inflow=13.9 cfs 0.687 af
Outflow=13.9 cfs 0.687 af

Reach 6R: East Storm Inflow=4.0 cfs 0.215 af
Outflow=4.0 cfs 0.215 af

Reach 7R: North Bluff Inflow=3.2 cfs 0.152 af
Outflow=3.2 cfs 0.152 af

Total Runoff Area = 10.821 ac Runoff Volume = 4.864 af Average Runoff Depth = 5.39"
56.07% Pervious = 6.067 ac  43.93% Impervious = 4.753 ac
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Summary for Subcatchment 1XS:

Runoff = 441 cfs @ 11.98 hrs, Volume=
Routed to Reach 1R : NW Storm

2.206 af, Depth> 5.42"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-YR Rainfall=7.19"

Area (sf)

CN

Description

95,871
117,000

98
80

Paved parking, HSG D
>75% Grass cover, Good, HSG D

212,871
117,000
95,871

Tc
(min)

Length
(feet)

88

Weighted Average
54.96% Pervious Area
45.04% Impervious Area

Slope Velocity Capacity Description

(ft/ft)

(ft/sec) (cfs)

7.0

Direct Entry,

Subcatchment 1XS:
Hydrograph

48y
46 -
44q
429
404
38
369
349
329
304
289
264
249
229
204
184
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129
109 -
8y

Flow (cfs)
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Summary for Subcatchment 2XS:

Runoff = 15.1cfs@ 11.98 hrs, Volume= 0.738 af, Depth> 5.09"
Routed to Reach 2R : West Storm

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-YR Rainfall=7.19"

Area (sf) CN Description

19,931 98 Paved parking, HSG D
55,832 80 >75% Grass cover, Good, HSG D

75,763 85 Weighted Average

55,832 73.69% Pervious Area
19,931 26.31% Impervious Area

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

7.0 Direct Entry,

Subcatchment 2XS:
Hydrograph

o
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Summary for Subcatchment 3XS:

Runoff = 58cfs@ 11.98 hrs, Volume= 0.298 af, Depth> 5.83"
Routed to Reach 3R : West Bluff

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-YR Rainfall=7.19"

Area (sf) CN Description

17,151 98 Paved parking, HSG D
9,562 80 >75% Grass cover, Good, HSG D

26,713 92 Weighted Average

9,562 35.80% Pervious Area
17,151 64.20% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
7.0 Direct Entry,
Subcatchment 3XS:
Hydrograph
(o m b
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M . Typell 24-hr
S0 ] - 100-YR Rainfall=7.19" |
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Mm%  CN=92
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Summary for Subcatchment 4XS:

Runoff = 11.1cfs@ 11.98 hrs, Volume= 0.568 af, Depth> 5.73"
Routed to Reach 4R : South Storm

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-YR Rainfall=7.19"

Area (sf) CN Description

31,516 98 Paved parking, HSG D
20,312 80 >75% Grass cover, Good, HSG D

51,828 91 Weighted Average

20,312 39.19% Pervious Area
31,516 60.81% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
7.0 Direct Entry,
Subcatchment 4XS:
12_3, 777737777T7777 -EIRunoff
"] Type Il 24-hr
of f |  100- YR Rainfall=7.19"
~ Runoff Area=51,828 sf
09 ¥ Runoff Volume=0.568 af
£ ' Depth>5.73"
IS0 1 R S SRS ) R S Tc=7.0 min
59 |
N I e S CN=91
T
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Runoff
Routed to Reach 5R : SE Bluff - To Road

Summary for Subcatchment 5XS:

8.3cfs@ 11.98 hrs, Volume=

0.407 af, Depth> 5.09"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-YR Rainfall=7.19"

Area (sf) CN Description
12,719 98 Paved parking, HSG D
29,067 80 >75% Grass cover, Good, HSG D
41,786 85 Weighted Average
29,067 69.56% Pervious Area
12,719 30.44% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
7.0 Direct Entry,
Subcatchment 5XS:

Hydrograph
S ®Es] | [cxe
4 A ~ Typell 24-hr |
A - 100-YR Rainfall=7.19"
| A SR | . _Runoff Area=41,786 sf |
£ ~ Runoff Volume=0.407 af |

gy noff Depth>5.09"
U SRR I [ e P
e 40 - Tc=7.0 min
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Summary for Subcatchment 6XS:

Runoff = 40cfs @ 11.98 hrs, Volume= 0.215 af, Depth> 6.27"
Routed to Reach 6R : East Storm

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-YR Rainfall=7.19"

Area (sf) CN Description

17,259 98 Paved parking, HSG D
640 80 >75% Grass cover, Good, HSG D

17,899 97 Weighted Average

640 3.58% Pervious Area
17,259 96.42% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
7.0 Direct Entry,
Subcatchment 6XS:
Hydrograph
f  @ews (B Funcr]
Tf(0 ~ Typell 24-hr
I - 100-YR Rainfall=7.19"
0 ~ Runoff Area=17,899 sf |
M Runoff Volume=0.215 af
A N - Runoff Depth>6.27"
: 11 i i i i | (i [ T St T S T
- I ~ Tc=7.0 min
| A  CN=97
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Runoff
Routed to Reach 5R : SE Bluff - To Road

Summary for Subcatchment 7XS:

56cfs@ 11.98 hrs, Volume=

0.28

0 af, Depth> 5.42"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-YR Rainfall=7.19"

Area (sf) CN Description
12,609 98 Paved parking, HSG D
14,362 80 >75% Grass cover, Good, HSG D
26,971 88 Weighted Average
14,362 53.25% Pervious Area
12,609 46.75% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
7.0 Direct Entry,
Subcatchment 7XS:

Hydrograph
1 ==
[ A SR | B ~ Typell 24-hr
S - 100-YR Rainfall=7.19"
| B R SR | B ~Runoff Area=26,971 sf
QG0 'Runoff Volume=0.280 af

E 11 H| = Runoff Depth>5.42" |
2 3 l l l l l l l l ‘ ‘ l l -
S - Te=7.0 min
e I - CN=88
241 | | | | | | | | | | |
1 Bl .
5 (IS % é é 1I0 1I1 1I2 1I3 1I4 1l5 1I6 1I7 1l8 1I9 2IO

Time (hours)



Pre-Development
Prepared by Widseth Smith Nolting

HydroCAD® 10.20-8a s/n 01722 © 2025 HydroCAD Software Solutions LLC

Type Il 24-hr 100-YR Rainfall=7.19"
Printed 1/22/2026
Page 46

Summary for Subcatchment 8XS:

Runoff
Routed to Reach 7R : North Bluff

3.2cfs@ 11.98 hrs, Volume=

0.152 af, Depth> 4.54"

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

Type Il 24-hr 100-YR Rainfall=7.19"

Area (sf) CN Description

17,512 80

>75% Grass cover, Good, HSG D

17,512

Tc Length

(min)  (feet) (ft/ft)  (ft/sec)

100.00% Pervious Area

(cfs)

Slope Velocity Capacity Description

7.0

Direct Entry,

Subcatchment 8XS:

Hydrograph
I

Flow (cfs)

e 24
100-YR Rainfall=7.19"
Runoff Area=17,512 sf
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Summary for Reach 1R: NW Storm

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

Inflow Area = 4.887 ac, 45.04% Impervious, Inflow Depth > 5.42" for 100-YR event
Inflow = 441 cfs@ 11.98 hrs, Volume= 2.206 af
Outflow = 441 cfs@ 11.98 hrs, Volume= 2.206 af, Atten=0%, Lag= 0.0 min

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

Reach 1R: NW Storm

Hydrograph
| [Edow
e L T AA A ] O Outflow

g T w Area=4.887 ac |
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Summary for Reach 2R: West Storm

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

Inflow Area = 1.739 ac, 26.31% Impervious, Inflow Depth > 5.09" for 100-YR event
Inflow = 15.1cfs@ 11.98 hrs, Volume= 0.738 af
Outflow = 15.1cfs@ 11.98 hrs, Volume= 0.738 af, Atten=0%, Lag= 0.0 min

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

Reach 2R: West Storm

Hydrograph
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Type Il 24-hr 100-YR Rainfall

Summary for Reach 3R: West Bluff
Inflow)

HydroCAD® 10.20-8a s/n 01722 © 2025 HydroCAD Software Solutions LLC

Prepared by Widseth Smith Nolting
[40] Hint: Not Described (Outflow

Pre-Development

17 18 19 20

16

13 14 15

12
Time (hours)

z
23
[el=1
&= 3
Eg
c =]
IS
Z 9
® o
S b
X
v.. —
o R
o
A=)
5 L
[2]
T 8 E
- L
n < 9
RV 3
wEE S
o O [T
ADODD T £
NN - 3
2°° =& m
o whd
(@) m 7]
2 ; (Y
o < =
= )
I=RT 3
o0 S XK &
255 T © &
33
S50 c .Muv e
c>> 8 @ 3
2y & &7
w un R
Ecc m
0w =
Xedo
Q<= o
3 c
© <
c,@@ g
cL2L -
mn oo £
T 0® ®©
Qo =
© +
o
C
o
o
1l N
won %)
>
o o)
< 2z ©
zz20 £
Lot 3 (s49) moy4
=& S (o)
£L£0



Pre-Development Type Il 24-hr 100-YR Rainfall=7.19"

Prepared by Widseth Smith Nolting Printed 1/22/2026
HydroCAD® 10.20-8a s/n 01722 © 2025 HydroCAD Software Solutions LLC Page 50

Summary for Reach 4R: South Storm

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

Inflow Area = 1.190 ac, 60.81% Impervious, Inflow Depth > 5.73" for 100-YR event
Inflow = 11.1cfs@ 11.98 hrs, Volume= 0.568 af
Outflow = 11.1cfs@ 11.98 hrs, Volume= 0.568 af, Atten=0%, Lag= 0.0 min

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

Reach 4R: South Storm

E Inflow
O Outflow

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 Reach 5R: SE Bluff - To Road

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

Inflow Area = 1.578 ac, 36.84% Impervious, Inflow Depth > 5.22" for 100-YR event
Inflow = 13.9cfs @ 11.98 hrs, Volume= 0.687 af
Outflow = 13.9cfs @ 11.98 hrs, Volume= 0.687 af, Atten=0%, Lag= 0.0 min

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

Reach 5R: SE Bluff - To Road

Hydrograph
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Type Il 24-hr 100-YR Rainfall

Summary for Reach 6R: East Storm
Inflow)
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[40] Hint: Not Described (Outflow
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17 18 19 20

16

13 14 15

12
Time (hours)

z
23
[el=1
&= 3
Eg
c =]
IS
Z 9
® o
S b
X
v.. —
o R
o
A=)
5 L
[2]
T 8 E
- L
~ <8
Ne o 3
©TT
ToR o)
AN ~— «— ...nlu.. m
NN -
c . . ) o
..m.oo o -
§ o
-t
= QS 7))
3 o ©
= s o
I=RT .
o0 S g B
nEE WO © ©
2323 2
SSco c .m e
c>> 8 & 3
(0] - - S e I
Q nww
Ece 2 x
RER F
N .
AR o
< o
c
o <
Q@ ©
S pw £
aff
~006 @
-0O0o ®©
AR R
© +
o
C
o
o
1l N
won %)
>
o o)
< 2z ©
zz20 £
Lot 3 (s49) moy4
=& S (o)
£L£0



Pre-Development
Prepared by Widseth Smith Nolting

Type Il 24-hr 100-YR Rainfall=7.19"

Printed 1/22/2026

Flow (cfs)
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Summary for Reach 7R: North Bluff
[40] Hint: Not Described (Outflow=Inflow)
Inflow Area = 0.402 ac, 0.00% Impervious, Inflow Depth > 4.54" for 100-YR event
Inflow = 3.2cfs@ 11.98 hrs, Volume= 0.152 af
Outflow = 3.2cfs@ 11.98 hrs, Volume= 0.152 af, Atten=0%, Lag= 0.0 min
Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Reach 7R: North Bluff
Hydrograph
l l l ‘ ‘ l l l l l l l B Inflow
l l l l l l l l l l & Outflow
| R : Inflow Area=0.402 ac
3—/ | | | | |
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APPENDIX 4

Post-Development Drainage Area Map
And HydroCAD Report



POST-DEVELOPMENT DRAINAGE MAP

PROPOSED SUBCATCHMENT BOUNDARY
PROPOSED IMPERVIOUS AREA

P,
A’/[/E GOOD COUNSEL DRIVE
SR PRSI

=]
N
o
~N
~
o~
5
E]
2
s
il
o]
[©]
=
o
W
oc
a
=
=
>
5=}
o
=
o]
=
T
[©)
=
o
>
]
S
L
&
(=]
o
o
2
@)
=
o
=
=1
o
O
o
o
3
=

U
B
|

EEREE
NEEREE N

-49049\2025-10591\CA

© 2026 Microsoft Corporation © 2026 Maxar ©CNES (2026) Distributiord izut- 238

==

I HEREBY CERTIFY THAT THIS PLAN, SPECIFICATION, OR REPORT WAS PREPARED DATE REVISIONS DESCRIPTION
BY ME OR UNDER MY DIRECT SUPERVISION AND THAT | AM ADULY LICENSED ]
PROFESSIONAL PROFESSION UNDER THE LAWS OF THE STATE OF MINNESOTA.

DRAWN BY:
ATR

CHECKED BY:

N SIGNER NAME LIC N BER RYoop ——1 1 1

WIDSETH POST-DEVELOPMENT DRAINAGE MAP

ARGHITECTS = ENGINEERS = SCIENTISTS = SURVEYORS PROJECT #: 2025-10591

© 2026 WIDSETH _FILE: \\DATA.WIDSETH\FILESPACE\PROJECTS\SOUTHWEST MINNESOTA HOUSING PARTNERSHIP (SWMHP




7R

\

North Bluff

~
~

_ ~
o —
Gs)
Q/V\/etSedimentation
NW Storm @

oo\ (s5)

/
Filtration Basin

/
2R | ¢
/
/
West Storm /
/
/
) x
X [\ (o) [
JBS N
A/ Filtration Basin N East Storm
3R RS
e R
5R
4 J7 - 1%
4R | 4 / - SE Bluff - To Road

Reach

South Storm Filtration Basin

Routing Diagram for Post-Development
Prepared by Widseth Smith Nolting, Printed 1/22/2026
HydroCAD® 10.20-8a s/n 01722 © 2025 HydroCAD Software Solutions LLC




Post-Development

Prepared by Widseth Smith Nolting
HydroCAD® 10.20-8a s/n 01722 © 2025 HydroCAD Software Solutions LLC

Printed 1/22/2026
Page 2

Rainfall Events Listing (selected events)

Event# Event Storm Type Curve Mode Duration B/B Depth AMC

Name (hours) (inches)
1 2-YR Type Il 24-hr Default 24.00 1 1.70 2
2 10-YR  Type Il 24-hr Default 24.00 1 428 2

3 100-YR Type Il 24-hr Default 24.00 1 719 2
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Area Listing (all nodes)

Area CN Description

(acres) (subcatchment-numbers)
4.369 80 >75% Grass cover, Good, HSG D (1S, 2S, 3S, 48, 5S, 6S, 7S, 8S, 10S, 11S)
6.541 98 Paved parking, HSG D (1S, 2S, 3S, 4S, 58S, 6S, 7S, 8S, 9S, 10S)

10.910 91 TOTAL AREA
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Soil Listing (all nodes)

Area Soil Subcatchment
(acres) Group Numbers
0.000 HSG A
0.000 HSG B
0.000 HSG C
10.910 HSG D 1S, 28, 3S, 45, 55, 6S, 7S, 8S, 9S, 10S, 11S
0.000 Other
10.910 TOTAL AREA
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Ground Covers (all nodes)

HSG-A HSG-B HSG-C HSG-D Other Total Ground Subcatchment
(acres) (acres) (acres) (acres) (acres) (acres) Cover Numbers
0.000 0.000 0.000 4.369 0.000 4.369 >75% Grass cover, Good 1S, 2S,

38, 48,
58, 6S,
78S, 8S,
108,
118
0.000 0.000 0.000 6.541 0.000 6.541 Paved parking 18, 28,
38, 48,
58, 6S,
78S, 8S,
9S8, 108
0.000 0.000 0.000 10.910 0.000 10.910 TOTAL AREA



Post-Development

Prepared by Widseth Smith Nolting

Printed 1/22/2026

HydroCAD® 10.20-8a s/n 01722 © 2025 HydroCAD Software Solutions LLC Page 6
Pipe Listing (all nodes)

Line# Node In-Invert  Out-Invert Length Slope n Width  Diam/Height Inside-Fill
Number (feet) (feet) (feet) (ft/ft) (inches) (inches) (inches)

1 1P 981.69 980.00 169.0 0.0100 0.013 0.0 12.0 0.0

2 2P 980.00 978.00 200.0 0.0100 0.013 0.0 12.0 0.0

3 3P 984.50 982.35 215.0 0.0100 0.013 0.0 12.0 0.0

4 4P 981.22 981.07 151.0 0.0010 0.011 0.0 6.0 0.0

Node
Name
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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

Subcatchment1S: Runoff Area=175,645 sf 58.50% Impervious Runoff Depth>0.84"
Tc=7.0 min CN=91 Runoff=6.2 cfs 0.281 af

Subcatchment2S: Runoff Area=57,101 sf 58.18% Impervious Runoff Depth>0.78"
Tc=7.0 min CN=90 Runoff=1.9 cfs 0.085 af

Subcatchment3S: Runoff Area=61,891 sf 76.15% Impervious Runoff Depth>1.04"
Tc=7.0 min CN=94 Runoff=2.6 cfs 0.123 af

Subcatchment4S: Runoff Area=21,859 sf 11.55% Impervious Runoff Depth>0.41"
Tc=7.0 min CN=82 Runoff=0.4 cfs 0.017 af

Subcatchment5S: Runoff Area=26,713 sf 64.20% Impervious Runoff Depth>0.90"
Tc=7.0 min CN=92 Runoff=1.0 cfs 0.046 af

Subcatchment6S: Runoff Area=22,043 sf 69.75% Impervious Runoff Depth>0.97"
Tc=7.0 min CN=93 Runoff=0.9 cfs 0.041 af

Subcatchment7S: Runoff Area=58,710 sf 53.68% Impervious Runoff Depth>0.78"
Tc=7.0 min CN=90 Runoff=1.9 cfs 0.087 af

Subcatchment8s: Runoff Area=12,647 sf 72.78% Impervious Runoff Depth>0.97"
Tc=7.0 min  CN=93 Runoff=0.5 cfs 0.023 af

Subcatchment9S: Runoff Area=12,130 sf 100.00% Impervious Runoff Depth>1.38"
Tc=7.0 min CN=98 Runoff=0.6 cfs 0.032 af

Subcatchment108S: Runoff Area=22,212 sf 62.70% Impervious Runoff Depth>0.84"
Tc=7.0 min CN=91 Runoff=0.8 cfs 0.036 af

Subcatchment118S: Runoff Area=4,300 sf 0.00% Impervious Runoff Depth>0.34"
Tc=7.0 min CN=80 Runoff=0.1 cfs 0.003 af

Reach 1R: NW Storm Inflow=2.7 cfs 0.354 af
Outflow=2.7 cfs 0.354 af

Reach 2R: West Storm Inflow=1.0 cfs 0.088 af
Outflow=1.0 cfs 0.088 af

Reach 3R: West Bluff Inflow=0.4 cfs 0.017 af
Outflow=0.4 cfs 0.017 af

Reach 4R: South Storm Inflow=2.1 cfs 0.138 af
Outflow=2.1 cfs 0.138 af

Reach 5R: SE Bluff - To Road Inflow=0.1 cfs 0.003 af
Outflow=0.1 cfs 0.003 af
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Reach 6R: East Storm Inflow=1.4 cfs 0.068 af
Outflow=1.4 cfs 0.068 af
Inflow=0.0 cfs 0.000 af

Reach 7R: North Bluff
Outflow=0.0 cfs 0.000 af

Pond 1P: Wet SedimentationBasin Peak Elev=987.51" Storage=11,085 cf Inflow=6.2 cfs 0.281 af
Primary=1.1 cfs 0.269 af Secondary=0.0 cfs 0.000 af Outflow=1.1 cfs 0.269 af

Pond 2P: Filtration Basin Peak Elev=984.77' Storage=3,843 cf Inflow=2.6 cfs 0.123 af
Primary=0.1 cfs 0.042 af Secondary=0.0 cfs 0.000 af Outflow=0.1 cfs 0.042 af

Pond 3P: Filtration Basin Peak Elev=988.01" Storage=1,034 cf Inflow=0.9 cfs 0.041 af
Primary=0.0 cfs 0.029 af Secondary=0.0 cfs 0.000 af Outflow=0.0 cfs 0.029 af

Pond 4P: Filtration Basin Peak Elev=993.84"' Storage=374 cf Inflow=0.5 cfs 0.023 af
Primary=0.3 cfs 0.022 af Secondary=0.0 cfs 0.000 af Outflow=0.3 cfs 0.022 af

Total Runoff Area =10.910 ac Runoff Volume = 0.774 af Average Runoff Depth = 0.85"
40.05% Pervious =4.369 ac  59.95% Impervious = 6.541 ac
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Summary for Subcatchment 1S:
Runoff = 6.2cfs@ 11.98 hrs, Volume= 0.281 af, Depth> 0.84"
Routed to Pond 1P : Wet Sedimentation Basin
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-YR Rainfall=1.70"
Area (sf) CN Description
102,749 98 Paved parking, HSG D
72,896 80 >75% Grass cover, Good, HSG D
175,645 91 Weighted Average
72,896 41.50% Pervious Area
102,749 58.50% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
7.0 Direct Entry,
Subcatchment 1S:
Hydrograph
== - [
4 a4 7T Yb’é’liﬂ*ﬁ’r"
| [ R A R S R B o ,2,-)(R,Ra|,nfa,ljr,1,10',',,
T | Runoff Aréa-175,‘645 sf
o " Runoff Volume=0.281 af |
s 1 Runoff Depth>0.84"
: 1 R EE R, EEEEEE EECEEEEES B B s o RE U e
2 31 : ! ! ! ! ! TC—ﬂU rﬁln
M  CN=91
A o
41 de
0 T L T T 'I"'I;"IVV"' "'| "' | " L LIS S e 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 2S:

Runoff = 1.9cfs @ 11.99 hrs, Volume=
Routed to Reach 1R : NW Storm

0.085 af, Depth> 0.78"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-YR Rainfall=1.70"

Area (sf) CN Description
33,220 98 Paved parking, HSG D
23,881 80 >75% Grass cover, Good, HSG D
57,101 90 Weighted Average
23,881 41.82% Pervious Area
33,220 58.18% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
7.0 Direct Entry,
Subcatchment 2S:
Hydrograph
N O 7= A S
I A R N | 3 - Type Il 24-hr
[  2.YRRainfall=1.70"
R T | Runoff Area 57,‘101 sf
{0 iRunoff Volume-O 085 af
sy ,,,,:,,,,L,Runoff Depth?O?
g 1 I A o Tc—7 0 mln
R - - CN=90
0 L L "I""I""I"'I”"' "'I”""I""'I""I""'I""'I""I
5 6 7 9 10 11 12 13 14 15 16 17 18 19 20

Time (hours)
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Summary for Subcatchment 3S:

Runoff = 26cfs@ 11.98 hrs, Volume= 0.123 af, Depth> 1.04"
Routed to Pond 2P : Filtration Basin

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-YR Rainfall=1.70"

Area (sf) CN Description

47,128 98 Paved parking, HSG D
14,763 80 >75% Grass cover, Good, HSG D

61,891 94 Weighted Average

14,763 23.85% Pervious Area
47,128 76.15% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
7.0 Direct Entry,
Subcatchment 3S:
Hydrograph
- ==
I | 1 - Type Il 24-hr
I  2.YRRainfall=1.70"
A1 }”RunoffAre’a"-E61891 sf |
I iRunoff Volume-O 123 af
s 1 | Runoff De‘pth>1 04"
S I 1 - Te=7.0 min
{fhW | cNees
5”"é""%""é””é””1I0'”'1I1””1I2”'13”'1I4””1l5””1l6””1I7””1I8””1I9””2IO

Time (hours)
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Summary for Subcatchment 4S:

Runoff =
Routed to Reach 3R : West Bluff

04cfs@ 11.99 hrs, Volume=

0.017 af, Depth> 0.41"

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

Type Il 24-hr 2-YR Rainfall=1.70"

Area (sf) CN Description
2,525 98 Paved parking, HSG D
19,334 80 >75% Grass cover, Good, HSG D
21,859 82 Weighted Average
19,334 88.45% Pervious Area
2,525 11.55% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
7.0 Direct Entry,
Subcatchment 4S:
Hydrograph
0424 | i
044 | - A - 1 .
o] | ::::3:::::3::::zjjjiiType,ﬂ,Z4thI,
owl | |  2-YRRainfall=1.70"
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Summary for Subcatchment 5S:

Runoff = 1.0cfs@ 11.98 hrs, Volume= 0.046 af, Depth> 0.90"
Routed to Reach 2R : West Storm

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-YR Rainfall=1.70"

Area (sf) CN Description

17,151 98 Paved parking, HSG D
9,562 80 >75% Grass cover, Good, HSG D

26,713 92 Weighted Average

9,562 35.80% Pervious Area
17,151 64.20% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
7.0 Direct Entry,
Subcatchment 5S:
Hydrograph

L
| Type Il 24-uhr
2-YR Ralnfallq-1 70"
Runoff Area 26,‘713 sf
Runoff Volu me=0.‘046‘ af

e

Flow (cfs)

“Runoff Depth>0.90"

~ Tc=7.0 min

- CN=92

GSé%é§1IO1I11|2 ' 13 ”'1:1""'1I5""1l6""1If""1lé"”1|§””2|O

Time (hours)
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Summary for Subcatchment 6S:

Runoff = 09cfs@ 11.98 hrs, Volume= 0.041 af, Depth> 0.97"
Routed to Pond 3P : Filtration Basin

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-YR Rainfall=1.70"

Area (sf) CN Description
15,375 98 Paved parking, HSG D
6,668 80 >75% Grass cover, Good, HSG D
22,043 93 Weighted Average
6,668 30.25% Pervious Area
15,375 69.75% Impervious Area

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

7.0 Direct Entry,

Subcatchment 6S:
Hydrograph

T

0.9 al 7 R R S

0ss{ | Type ll 24-hr
1 2-YR Ramfaﬂ 1. 70"”

0754 |} T T T T T

074 | ffR{:Ineﬁff Area—22 043 sf -

06594 |- A e e e e

osf | noff Volume:o 041 af
E B S SR (1 I “Runoff Depth>0 9 "

os4 | o oo oo ooro|m o r o IWNAETVIEE WS PRIIT V.Y
0453 |
o4 | oo e
0354 |
034 |
0254 |
021"

o154 | oo VA
014
0.054

Flow (cfs)

- —

77, 77 E— "",""I,""'I"' "",""' e S e e
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Summary for Subcatchment 7S:

Runoff = 1.9cfs @ 11.99 hrs, Volume=
Routed to Reach 4R : South Storm

0.087 af, Depth> 0.78"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-YR Rainfall=1.70"

Area (sf) CN Description
31,516 98 Paved parking, HSG D
27,194 80 >75% Grass cover, Good, HSG D
58,710 90 Weighted Average
27,194 46.32% Pervious Area
31,516 53.68% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
7.0 Direct Entry,
Subcatchment 7S:
Hydrograph
O - S NI S N N S
2—’ | | | | | | | | | | | | |
I A R N ~ Typell 24-hr
DR . - 2-YRRainfall=1.70"
I - Runoff Area=58,710 sf
I 'Runoff Volume=0.087 af
N R R A SR R | . ~ Runoff Depth>0.78"
S - l l l l l ‘ l l -
= 1 Tc=7.0 min
R ~ CN=90
0 L L "I""I""I""I”""I'"'I”""I""'I""I""'I""'I""'I
5 6 7 9 10 11 12 13 14 15 16 17 18 19 20

Time (hours)
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Summary for Subcatchment 8S:

Runoff = 0.5cfs@ 11.98 hrs, Volume= 0.023 af, Depth> 0.97"
Routed to Pond 4P : Filtration Basin

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-YR Rainfall=1.70"

Area (sf) CN Description
9,205 98 Paved parking, HSG D
3,442 80 >75% Grass cover, Good, HSG D
12,647 93 Weighted Average
3,442 27.22% Pervious Area
9,205 72.78% Impervious Area

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

7.0 Direct Entry,

Subcatchment 8S:
Hydrograph

0554 '
0.5—5’ g
o.45—f -
0.4—5’ g

0.354

034

Flow (cfs)

0254

024
0154
014

0054
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Summary for Subcatchment 9S:

Runoff = 0.6cfs@ 11.98 hrs, Volume= 0.032 af, Depth> 1.38"
Routed to Reach 6R : East Storm

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-YR Rainfall=1.70"

Area (sf) CN Description
12,130 98 Paved parking, HSG D

12,130 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
7.0 Direct Entry,
Subcatchment 9S:
Hydrograph
0.654 | | | | | | o) | | | | |
of|  f  Typel2ahr
,,,,3f,,,,‘,Z:YB,Ra!n,f,alI;:l?,Q',',,
sy ||  Runoff Area=12,130 sf
- Runoff Volume=0.032 af -
il 0l RunoffDeptn>1.38"
Y A R I ~ Te=7.0min
o | . @4  CN=98
0.2 | I I I I I I I I I
sl | A4
A P
o.os-j*jer; *************
O_K"(IS'”'}"”é”"é"”'1I6""1li""1lé"'13"'121""1|5'"'1Ié""1I%""1lé""1lé""2l()

Time (hours)
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Summary for Subcatchment 10S:

Runoff = 0.8cfs@ 11.98 hrs, Volume= 0.036 af, Depth> 0.84"
Routed to Reach 6R : East Storm

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-YR Rainfall=1.70"

Area (sf) CN Description

13,928 98 Paved parking, HSG D
8,284 80 >75% Grass cover, Good, HSG D

22,212 91 Weighted Average

8,284 37.30% Pervious Area
13,928 62.70% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
7.0 Direct Entry,

Subcatchment 10S:

Hydrograph
o.ss*[:::]::::[::I:::[:::]::::T7777‘777:[:::I:::I:]::[:i:j::
o8y | T ,,,,L,,,J,,,,L,,,J,
oy | Type,[l,ZfIthr,,
orff || 2-YRRainfall=1.70"
oss] | o e A
oo | Runoff Area=22,212 sf
ossf | WRunoffvmume-o 036 af -

% 05y oL

A B RunonDepth>0 &4“

U e R [ R R e e

Eoo | 4L Tc=7.0 min
035y | o A L___ _ .
o2 | L T | | N S S [ S
o2 Ll [
N I S S S S R |77 A S S S S [ S R
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Summary for Subcatchment 11S:

Runoff = 0.1cfs@ 12.00 hrs, Volume=
Routed to Reach 5R : SE Bluff - To Road

0.003 af, Depth> 0.34"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-YR Rainfall=1.70"

Area (sf) CN Description
0 98 Paved parking, HSG D
4,300 80 >75% Grass cover, Good, HSG D
4,300 80 Weighted Average
4,300 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
7.0 Direct Entry,
Subcatchment 11S:
Hydrograph
oosf | (] Iype,l,l,,2,4ah,t,
R [ [N S R N ~ 2-YRRainfall=1.70"
-y ~ Runoff Area=4,300 sf
0.0454 | | | | | I
ol ""RunoffVolume—0003af
ﬁ0_035_3»’f"T"T"*T"T"T 77777777777777 Ru*nbfffDepth>034'“
3 i+ 8l I i s St P
Sowl| W4 Tc=7.0min
oo2sy | Wl - CN=80
ooy | A
ootsy | A4 o
0-01-2"17”71””17”1””1””1 77777777777777777 o
S —
C5 6 7 8 9 10 1 "1'2""1'5""1'4""1'5""1%""1'%' '1'5" '1'5' 20
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Summary for Reach 1R: NW Storm
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[40] Hint: Not Described (Outflow

for 2-YR event

5.343 ac, 58.42% Impervious, Inflow Depth > 0.80"
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Summary for Reach 2R: West Storm

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

Inflow Area = 2.034 ac, 72.55% Impervious, Inflow Depth > 0.52" for 2-YR event
Inflow = 1.0cfs@ 11.98 hrs, Volume= 0.088 af
Outflow = 1.0cfs@ 11.98 hrs, Volume= 0.088 af, Atten=0%, Lag= 0.0 min

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

Reach 2R: West Storm
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Summary for Reach 3R: West Bluff

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

Inflow Area = 0.502 ac, 11.55% Impervious, Inflow Depth > 0.41" for 2-YR event
Inflow = 04cfs@ 11.99 hrs, Volume= 0.017 af
Outflow = 04cfs@ 11.99 hrs, Volume= 0.017 af, Atten=0%, Lag= 0.0 min

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

Reach 3R: West Bluff
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Summary for Reach 4R: South Storm

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

Inflow Area = 2.144 ac, 60.06% Impervious, Inflow Depth > 0.77" for 2-YR event
Inflow = 21cfs@ 12.00 hrs, Volume= 0.138 af
Outflow = 21cfs@ 12.00 hrs, Volume= 0.138 af, Atten=0%, Lag= 0.0 min

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

Reach 4R: South Storm
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Summary for Reach 5R: SE Bluff - To Road

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

Inflow Area = 0.099 ac, 0.00% Impervious, Inflow Depth > 0.34" for 2-YR event
Inflow = 0.1cfs@ 12.00 hrs, Volume= 0.003 af
Outflow = 0.1cfs@ 12.00 hrs, Volume= 0.003 af, Atten=0%, Lag= 0.0 min

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

Reach 5R: SE Bluff - To Road
Hydrograph
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Summary for Reach 6R: East Storm

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

Inflow Area = 0.788 ac, 75.88% Impervious, Inflow Depth > 1.03" for 2-YR event
Inflow = 14cfs@ 11.98 hrs, Volume= 0.068 af
Outflow = 14cfs@ 11.98 hrs, Volume= 0.068 af, Atten=0%, Lag= 0.0 min

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

Reach 6R: East Storm

E Inflow
O Outflow

Flow (cfs)

Time (hours)
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Summary for Reach 7R: North Bluff
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Routing by Stor-Ind+Trans method, Time Span

Reach 7R: North Bluff
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Summary for Pond 1P: Wet Sedimentation Basin

Inflow Area = 4.032 ac, 58.50% Impervious, Inflow Depth > 0.84" for 2-YR event
Inflow = 6.2cfs@ 11.98 hrs, Volume= 0.281 af
Outflow = 11cfs@ 12.22 hrs, Volume= 0.269 af, Atten=83%, Lag= 13.9 min
Primary = 11cfs@ 12.22 hrs, Volume= 0.269 af
Routed to Reach 1R : NW Storm
Secondary = 0.0cfs@ 5.00 hrs, Volume= 0.000 af

Routed to Reach 7R : North Bluff

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Starting Elev= 986.00" Surf.Area= 2,905 sf Storage= 5,818 cf
Peak Elev=987.51"@ 12.22 hrs Surf.Area= 3,762 sf Storage= 11,085 cf (5,267 cf above start)

Plug-Flow detention time=222.7 min calculated for 0.135 af (48% of inflow)
Center-of-Mass det. time=55.1 min ( 840.1 - 785.0)

Volume Invert Avail.Storage Storage Description

#1 981.00' 52,963 cf Custom Stage Data (Prismatic)Listed below (Recalc) x 0.5
Elevation Surf.Area Inc.Store Cum.Store

(feet) (sqg-ft) (cubic-feet) (cubic-feet)

981.00 108 0 0

985.00 3,406 7,028 7,028

986.50 7,012 7,814 14,842

995.00 11,323 77,924 92,765

996.00 15,000 13,162 105,927
Device Routing Invert Outlet Devices

#1  Primary 981.69' 12.0" Round Culvert L= 169.0" Ke= 0.500

Inlet / Outlet Invert= 981.69'/ 980.00" S=0.0100'/" Cc= 0.900
n= 0.013 Concrete pipe, straight & clean, Flow Area= 0.79 sf

#2  Device 1 986.00" 6.0" Vert. Orifice/Grate C= 0.600 Limited to weir flow at low heads

#3  Device 1 989.00' 4.0'long Sharp-Crested Rectangular Weir 2 End Contraction(s)
1.0' Crest Height

#4  Device 1 990.00' HAALA 48" ID Pond Skimmer

Head (feet) 0.00 0.10 0.20 0.30 0.40 0.50 0.60 0.70 0.80 0.90
1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00
Disch. (cfs) 0.000 1.320 3.740 6.870 10.580 14.790 19.250
20.790 22.220 23.570 24.850 30.430 35.140 39.280 43.030
46.480 49.690 52.700 55.560

#5  Secondary 995.50" 20.0'long x 20.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63
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Primary OutFlow Max=1.1 cfs @ 12.22 hrs HW=987.51" (Free Discharge)
1=Culvert (Passes 1.1 cfs of 6.2 cfs potential flow)
2=0rifice/Grate (Orifice Controls 1.1 cfs @ 5.40 fps)
3=Sharp-Crested Rectangular Weir( Controls 0.0 cfs)
4=HAALA 48" ID Pond Skimmer( Controls 0.0 cfs)

icondary OutFlow Max=0.0 cfs @ 5.00 hrs HW=986.00" (Free Discharge)
5=Broad-Crested Rectangular Weir( Controls 0.0 cfs)

Pond 1P: Wet Sedimentation Basin
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Summary for Pond 2P: Filtration Basin

Inflow Area = 1.421 ac, 76.15% Impervious, Inflow Depth > 1.04" for 2-YR event
Inflow = 26cfs@ 11.98 hrs, Volume= 0.123 af
Outflow = 0.1cfs@ 15.45 hrs, Volume= 0.042 af, Atten=98%, Lag= 208.0 min
Primary = 0.1cfs@ 15.45 hrs, Volume= 0.042 af
Routed to Reach 2R : West Storm
Secondary = 0.0cfs@ 5.00 hrs, Volume= 0.000 af

Routed to Reach 3R : West Bluff

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=984.77' @ 15.45 hrs Surf.Area= 2,185 sf Storage= 3,843 cf

Plug-Flow detention time=263.9 min calculated for 0.042 af (34% of inflow)
Center-of-Mass det. time=171.9 min ( 942.2 - 770.3 )

Volume Invert Avail.Storage Storage Description

#1 982.00' 13,880 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (sqg-ft) (cubic-feet) (cubic-feet)

982.00 588 0 0

987.00 3,470 10,145 10,145

988.00 4,000 3,735 13,880
Device Routing Invert Outlet Devices

#1  Primary 980.00" 12.0" Round Culvert L=200.0" Ke= 0.500

Inlet / Outlet Invert= 980.00'/ 978.00" S=0.0100'/" Cc= 0.900
n= 0.013 Concrete pipe, straight & clean, Flow Area= 0.79 sf

#2  Device 1 982.00' 1.630 in/hr Exfiltration over Surface area above 982.00'
Excluded Surface area = 588 sf Phase-In=0.01'
#3  Device 1 984.80" 15" Nyloplast Dome Grate

Head (feet) 0.00 0.10 0.20 0.30 0.40 0.50 0.60 0.70 0.80 0.90
1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00
Disch. (cfs) 0.000 0.410 1.170 2.150 2.590 2.890 3.170 3.420
3.660 3.880 4.090 5.010 5.790 6.470 7.090 7.660 8.190 8.680
9.150

#4  Secondary 987.00" 133.0'long x 3.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50 4.00 4.50
Coef. (English) 2.44 2.58 2.68 2.67 2.65 2.64 2.64 2.68 2.68
2.72 2.81 292 2.97 3.07 3.32

Primary OutFlow Max=0.1 cfs @ 15.45 hrs HW=984.77"' (Free Discharge)
T 1=culvert (Passes 0.1 cfs of 5.4 cfs potential flow)
E2=Exfiltration (Exfiltration Controls 0.1 cfs)
3=15" Nyloplast Dome Grate ( Controls 0.0 cfs)

Secondary OutFlow Max=0.0 cfs @ 5.00 hrs HW=982.00" (Free Discharge)
4=Broad-Crested Rectangular Weir( Controls 0.0 cfs)
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Summary for Pond 3P: Filtration Basin

Inflow Area = 0.506 ac, 69.75% Impervious, Inflow Depth > 0.97" for 2-YR event
Inflow = 09cfs@ 11.98 hrs, Volume= 0.041 af
Outflow = 0.0cfs@ 13.05 hrs, Volume= 0.029 af, Atten=95%, Lag=63.9 min
Primary = 0.0cfs@ 13.05 hrs, Volume= 0.029 af
Routed to Reach 4R : South Storm
Secondary = 0.0cfs@ 5.00 hrs, Volume= 0.000 af

Routed to Reach 5R : SE Bluff - To Road

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=988.01'@ 13.05 hrs Surf.Area= 1,645 sf Storage= 1,034 cf

Plug-Flow detention time=216.9 min calculated for 0.029 af (70% of inflow)
Center-of-Mass det. time= 150.3 min ( 926.0 - 775.7 )

Volume Invert Avail.Storage Storage Description

#1 987.00' 14,421 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (sqg-ft) (cubic-feet) (cubic-feet)

987.00 398 0 0

991.00 5,330 11,456 11,456

992.00 600 2,965 14,421
Device Routing Invert Outlet Devices

#1  Primary 984.50" 12.0" Round Culvert L=215.0" Ke= 0.500

Inlet / Outlet Invert= 984.50'/ 982.35' S=0.0100'/" Cc= 0.900
n= 0.013 Concrete pipe, straight & clean, Flow Area= 0.79 sf

#2  Device 1 987.00' 1.630 in/hr Exfiltration over Surface area above 987.00'
Excluded Surface area = 398 sf Phase-In=0.01'
#3  Device 1 989.00" 12" Nyloplast Dome Grate

Head (feet) 0.00 0.10 0.20 0.30 0.40 0.50 0.60 0.70 0.80 0.90
1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00
Disch. (cfs) 0.000 0.210 0.450 0.550 0.640 0.710 0.780 0.850
0.900 0.960 1.010 1.240 1.430 1.600 1.750 1.890 2.020 2.140
2.260

#4  Secondary 990.00" 10.0'long x 5.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50 4.00 4.50 5.00 5.50
Coef. (English) 2.34 2.50 2.70 2.68 2.68 2.66 2.65 2.65 2.65
2.65 2.67 2.66 2.68 2.70 2.74 2.79 2.88

Primary OutFlow Max=0.0 cfs @ 13.05 hrs HW=988.01" (Free Discharge)
T 1=culvert (Passes 0.0 cfs of 4.7 cfs potential flow)
E2=Exfiltration (Exfiltration Controls 0.0 cfs)
3=12" Nyloplast Dome Grate ( Controls 0.0 cfs)

Secondary OutFlow Max=0.0 cfs @ 5.00 hrs HW=987.00" (Free Discharge)
4=Broad-Crested Rectangular Weir( Controls 0.0 cfs)
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Summary for Pond 4P: Filtration Basin

Inflow Area = 0.290 ac, 72.78% Impervious, Inflow Depth > 0.97" for 2-YR event
Inflow = 0.5cfs@ 11.98 hrs, Volume= 0.023 af
Outflow = 0.3cfs@ 12.08 hrs, Volume= 0.022 af, Atten=48%, Lag= 6.0 min
Primary = 0.3cfs@ 12.08 hrs, Volume= 0.022 af
Routed to Reach 4R : South Storm
Secondary = 0.0cfs@ 5.00 hrs, Volume= 0.000 af

Routed to Reach 5R : SE Bluff - To Road

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=993.84' @ 12.08 hrs Surf.Area= 840 sf Storage= 374 cf

Plug-Flow detention time=95.9 min calculated for 0.022 af (93% of inflow)
Center-of-Mass det. time=70.2 min ( 845.9 - 775.7 )

Volume Invert Avail.Storage Storage Description

#1 993.00' 1,615 cf Custom Stage Data (Prismatic)isted below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (sqg-ft) (cubic-feet) (cubic-feet)

993.00 50 0 0

994.00 990 520 520

995.00 1,200 1,095 1,615
Device Routing Invert Outlet Devices

#1  Primary 981.22' 6.0" Round Culvert L=151.0' Ke=0.500

Inlet / Outlet Invert= 981.22'/ 981.07' S=0.0010"/" Cc=0.900
n=0.011 PVC, smooth interior, Flow Area= 0.20 sf

#2  Device 1 993.00' 1.600 in/hr Exfiltration over Surface area above 993.00'
Excluded Surface area = 50 sf Phase-In=0.01'
#3  Device 1 993.70" Nyloplast 8" Drop In Grate

Head (feet) 0.00 0.10 0.20 0.30 0.40 0.50 0.60 0.70 0.80 0.90
1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00
Disch. (cfs) 0.000 0.200 0.280 0.340 0.400 0.440 0.480 0.520
0.560 0.590 0.630 0.770 0.890 0.990 1.080 1.170 1.250 1.330
1.400

#4  Secondary 994.00" 50.0'long x 3.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50 4.00 4.50
Coef. (English) 2.44 2.58 2.68 2.67 2.65 2.64 2.64 2.68 2.68
2.72 2.81 292 2.97 3.07 3.32

Primary OutFlow Max=0.3 cfs @ 12.08 hrs HW=993.84" (Free Discharge)
T 1=culvert (Passes 0.3 cfs of 1.7 cfs potential flow)
E2=Exfiltration (Exfiltration Controls 0.0 cfs)
3=Nyloplast 8" Drop In Grate (Custom Controls 0.2 cfs)

Secondary OutFlow Max=0.0 cfs @ 5.00 hrs HW=993.00" (Free Discharge)
4=Broad-Crested Rectangular Weir( Controls 0.0 cfs)
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment1S: Runoff Area=175,645 sf 58.50% Impervious Runoff Depth>3.08"
Tc=7.0 min CN=91 Runoff=21.0 cfs 1.035 af

Subcatchment2S: Runoff Area=57,101 sf 58.18% Impervious Runoff Depth>2.98"
Tc=7.0 min CN=90 Runoff=6.7 cfs 0.326 af

Subcatchment3S: Runoff Area=61,891 sf 76.15% Impervious Runoff Depth>3.37"
Tc=7.0 min CN=94 Runoff=7.8 cfs 0.399 af

Subcatchment4S: Runoff Area=21,859 sf 11.55% Impervious Runoff Depth>2.26"
Tc=7.0 min CN=82 Runoff=2.1 cfs 0.095 af

Subcatchment5S: Runoff Area=26,713 sf 64.20% Impervious Runoff Depth>3.18"
Tc=7.0 min CN=92 Runoff=3.3 cfs 0.162 af

Subcatchment6S: Runoff Area=22,043 sf 69.75% Impervious Runoff Depth>3.27"
Tc=7.0 min CN=93 Runoff=2.7 cfs 0.138 af

Subcatchment7S: Runoff Area=58,710 sf 53.68% Impervious Runoff Depth>2.98"
Tc=7.0 min  CN=90 Runoff=6.9 cfs 0.335 af

Subcatchment8s: Runoff Area=12,647 sf 72.78% Impervious Runoff Depth>3.27"
Tc=7.0 min CN=93 Runoff=1.6 cfs 0.079 af

Subcatchment9S: Runoff Area=12,130 sf 100.00% Impervious Runoff Depth>3.72"
Tc=7.0 min CN=98 Runoff=1.6 cfs 0.086 af

Subcatchment10S: Runoff Area=22,212 sf 62.70% Impervious Runoff Depth>3.08"
Tc=7.0 min CN=91 Runoff=2.7 cfs 0.131 af

Subcatchment11S: Runoff Area=4,300 sf 0.00% Impervious Runoff Depth>2.10"
Tc=7.0 min CN=80 Runoff=0.4 cfs 0.017 af

Reach 1R: NW Storm Inflow=13.8 cfs 1.338 af
Outflow=13.8 cfs 1.338 af

Reach 2R: West Storm Inflow=7.3 cfs 0.471 af
Outflow=7.3 cfs 0.471 af

Reach 3R: West Bluff Inflow=2.1 cfs 0.095 af
Outflow=2.1 cfs 0.095 af

Reach 4R: South Storm Inflow=7.3 cfs 0.475 af
Outflow=7.3 cfs 0.475 af

Reach 5R: SE Bluff - To Road Inflow=1.5 cfs 0.034 af
Outflow=1.5 cfs 0.034 af
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Reach 6R: East Storm Inflow=4.3 cfs 0.217 af

Outflow=4.3 cfs 0.217 af

Reach 7R: North Bluff Inflow=0.0 cfs 0.000 af
Outflow=0.0 cfs 0.000 af

Pond 1P: Wet SedimentationBasin Peak Elev=990.46' Storage=23,276 cf Inflow=21.0 cfs 1.035 af
Primary=7.4 cfs 1.012 af Secondary=0.0 cfs 0.000 af Outflow=7.4 cfs 1.012 af

Pond 2P: Filtration Basin Peak Elev=985.93"' Storage=6,773 cf Inflow=7.8 cfs 0.399 af
Primary=4.4 cfs 0.309 af Secondary=0.0 cfs 0.000 af Outflow=4.4 cfs 0.309 af

Pond 3P: Filtration Basin Peak Elev=989.08"' Storage=3,506 cf Inflow=2.7 cfs 0.138 af
Primary=0.3 cfs 0.083 af Secondary=0.0 cfs 0.000 af Outflow=0.3 cfs 0.083 af

Pond 4P: Filtration Basin Peak Elev=994.04' Storage=561 cf Inflow=1.6 cfs 0.079 af
Primary=0.4 cfs 0.057 af Secondary=1.2 cfs 0.017 af Outflow=1.6 cfs 0.074 af

Total Runoff Area = 10.910 ac Runoff Volume = 2.804 af Average Runoff Depth = 3.08"
40.05% Pervious =4.369 ac  59.95% Impervious = 6.541 ac



Post-Development
Prepared by Widseth Smith Nolting

HydroCAD® 10.20-8a s/n 01722 © 2025 HydroCAD Software Solutions LLC

Type Il 24-hr 10-YR Rainfall=4.28"
Printed 1/22/2026
Page 37

Summary for Subcatchment 1S:

Runoff

21.0cfs@ 11.98 hrs, Volume=

Routed to Pond 1P : Wet Sedimentation Basin

1.035 af, Depth> 3.08"

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

Type Il 24-hr 10-YR Rainfall=4.28"

Area (sf) CN Description
102,749 98 Paved parking, HSG D
72,896 80 >75% Grass cover, Good, HSG D
175,645 91 Weighted Average
72,896 41.50% Pervious Area
102,749 58.50% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
7.0 Direct Entry,

Subcatchment 1S:

Hydrograph
23_;;_‘::::;;::::g::::3::::1;::::3::::*‘********:3::::g::::;;:::;;::::;g::::3::::1;::::
% R I R S S R S 7 B A SR T N S AP R
52;3';i;::::;;::::;::::3::::1;::::3::::::: ’::::3::::;:::‘*:::j:Type,[tZ@hI,
! k|  10-YRRainfall=4.28"
a1 Al Runoff Area=175,645 sf
vt B D R R S ::::E:Runoff\f,olume:1,035ai,
s B I B S R R :::::::::,,RL[anf,Defpth?QQBf’,:
z 4] [ S S N SRR S [ I R S S e e S S
CIE B IR R | . ,,,4,,,‘!?;:7‘,11,mm,,
a0 1 . CN=91
T D e e
5 4 ---d----4+----m--— 4 I | e B R
T | |
2—2’/,f———q————+————\————+ —————— e e e - = — —
19 ‘ ‘ : 77 — , : 22772272277
05' é % é é '1IO” '1I1' ”1|2” 13”'1I4” 1|5” 1|6” 1I7' 1|8” '1|9””2|0

Time (hours)
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Summary for Subcatchment 2S:

Runoff = 6.7cfs@ 11.98 hrs, Volume= 0.326 af, Depth> 2.98"
Routed to Reach 1R : NW Storm

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-YR Rainfall=4.28"

Area (sf) CN Description

33,220 98 Paved parking, HSG D
23,881 80 >75% Grass cover, Good, HSG D

57,101 90 Weighted Average

23,881 41.82% Pervious Area
33,220 58.18% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
7.0 Direct Entry,
Subcatchment 2S:
7+ | | | | | |
5 . Typell 24-hr
10-YR Rainfall=4.28"
Runoff Area=57,101 sf
} Runoff Volume=0.326 af
§ 4f noff Depth>2.98"
g A ~ Tc=7.0 min |
3—' | | |
: ~ CN=90
A g
. 7 ) L 7727222222277
5' - (IS - % - é - é - '1I0' - '1I1' - '1I2' - '1I3' - '1I4' - '1l5' - '1I6' - '1I7' - '1l8' - '1I9' - '2IO

Time (hours)
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Summary for Subcatchment 3S:

Runoff = 7.8cfs@ 11.98 hrs, Volume= 0.399 af, Depth> 3.37"
Routed to Pond 2P : Filtration Basin

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-YR Rainfall=4.28"

Area (sf) CN Description

47,128 98 Paved parking, HSG D
14,763 80 >75% Grass cover, Good, HSG D

61,891 94 Weighted Average

14,763 23.85% Pervious Area
47,128 76.15% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
7.0 Direct Entry,
Subcatchment 3S:
Hydrograph
(- Ts&sl
s | l l l l l l l l l l ‘ l
| < ~ Typell24-hr
1mn - _10-YRRainfall=4.28"
G101 - Runoff Area=61,891 sf |
[l Runoff Volume=0.399 af |
? 5— | | | | | | | | | | | | | |
s 4 - Runoff Depth>3.37"
: 11 N l I C m = A aien |
= | Tc=7.0 min
S S - CN=04 |
A0 o
1- I L l N ]
5 (IS % é é 1I0 1I1 1I2 1I3 1I4 1l5 1I6 1I7 1l8 1I9 2IO

Time (hours)
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Runoff
Routed to Reach 3R : West Bluff

21cfs@ 11.98 hrs, Volume=

Summary for Subcatchment 4S:

0.095 af, Depth> 2.26"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-YR Rainfall=4.28"

Area (sf) CN Description
2,525 98 Paved parking, HSG D
19,334 80 >75% Grass cover, Good, HSG D
21,859 82 Weighted Average
19,334 88.45% Pervious Area
2,525 11.55% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
7.0 Direct Entry,
Subcatchment 4S:
Hydrograph
lf ZAs (B Funcr]
A1 ¢ Typell24-hr |
R - 10-YR Rainfall=4.28"
I ~ Runoff Area=21,859 sf
{0 'Runoff Volume=0.095 af
A I - Runoff Depth>2.26"
2 4---- R T e B R e T e e Rl T e
S N | ~ Te=7.0 min
IR . 1 ~ CN=82
0 L L L I L 'I'"I""I""I”""I'"'I”""I""'I""I""I""I' 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 5S:

Runoff = 3.3cfs@ 11.98 hrs, Volume= 0.162 af, Depth> 3.18"
Routed to Reach 2R : West Storm

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-YR Rainfall=4.28"

Area (sf) CN Description

17,151 98 Paved parking, HSG D
9,562 80 >75% Grass cover, Good, HSG D

26,713 92 Weighted Average

9,562 35.80% Pervious Area
17,151 64.20% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
7.0 Direct Entry,
Subcatchment 5S:
Hydrograph
I R o v v~ I S N R S (B Funcr]
1 [ - ~ Typell 24-hr |
T - _10-YR Rainfall=4.28"
I A N B ~ Runoff Area=26,713 sf
| | < Runoff Volume=0.162 af |
S0 3 - Runoff Depth>3.18"
&l 3 Tc=7.0 min
[l 1 ~ CN=92
S Al
5' - (IS - % - é - é - '1I0' - '1I1' - '1I2' - '1I3' - '1I4' - '1l5' - '1I6' - '1I7' - '1l8' - '1I9' - '2IO

Time (hours)
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Summary for Subcatchment 6S:

Runoff = 27cfs@ 11.98 hrs, Volume= 0.138 af, Depth> 3.27"
Routed to Pond 3P : Filtration Basin

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-YR Rainfall=4.28"

Area (sf) CN Description

15,375 98 Paved parking, HSG D
6,668 80 >75% Grass cover, Good, HSG D

22,043 93 Weighted Average

6,668 30.25% Pervious Area
15,375 69.75% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
7.0 Direct Entry,
Subcatchment 6S:
Hydrograph
S0 Esl | =g
[ ~ Typell 24-hr
DR . - _10-YR Rainfall=4.28"
T T - Runoff Area=22,043 sf |
1t Runoff Volume=0.138 af
s - Runoff Depth>3.27"
L Tc=7.0 min
"o - CN=93 |
5' - (IS - % - é - é - '1I0' - '1I1' - '1I2' - '1I3' - '1I4' - '1l5' - '1I6' - '1I7' - '1l8' - '1I9' - '2IO

Time (hours)
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Summary for Subcatchment 7S:

Runoff = 6.9cfs@ 11.98 hrs, Volume= 0.335 af, Depth> 2.98"
Routed to Reach 4R : South Storm

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-YR Rainfall=4.28"

Area (sf) CN Description

31,516 98 Paved parking, HSG D
27,194 80 >75% Grass cover, Good, HSG D

58,710 90 Weighted Average

27,194 46.32% Pervious Area
31,516 53.68% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
7.0 Direct Entry,
Subcatchment 7S:
Hydrograph
. Gesl
T ~ Type ll 24-hr
o1 ] o 1 O’-’Y’R’Réiﬁi‘él’l?—’l?g""
[ S | },,RunoffArea‘-:SB 710 sf
1T Runoff Volume=0.335 af
s 4 B ] Rl]ﬁ()ff De‘pfh>29 "
- l l l l l ‘ ‘ j .
z | | | | | TC= +len |
11 | | - CN=90
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Summary for Subcatchment 8S:

Runoff = 16cfs@ 11.98 hrs, Volume= 0.079 af, Depth> 3.27"
Routed to Pond 4P : Filtration Basin

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-YR Rainfall=4.28"

Area (sf) CN Description

9,205 98 Paved parking, HSG D
3,442 80 >75% Grass cover, Good, HSG D

12,647 93 Weighted Average

3,442 27.22% Pervious Area
9,205 72.78% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
7.0 Direct Entry,
Subcatchment 8S:

R
Type Il 24-hr

10-YR Rainfall=4.28"

| | | Runoff Area=12,647 sf

A S T S T ~ Runoff Volume=0.079 af |
R ~ Runoff Depth>3.27"
L Tc=7.0 min

I - CN=93

Time (hours)
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Summary for Subcatchment 9S:

Runoff =
Routed to Reach 6R : East Storm

16cfs@ 11.98 hrs, Volume=

0.086 af, Depth> 3.72"

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

Type Il 24-hr 10-YR Rainfall=4.28"

Area (sf) CN Description
12,130 98 Paved parking, HSG D
12,130 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
7.0 Direct Entry,
Subcatchment 9S:
Hydrograph
- =
[ ~ Type Il 24-hr
[ - 10-YR Ralnfallq-4 28"
. | Runoff Area‘-=1 2,‘1 30 sf
| I N R I iRu,ngff,,\lQIum;e:Q 086 af |
st | Ru‘noff De‘pth>3 72"
sy - Te=T.0min
R ~ CN=98
05 é % 'EIS" SI) 1|0 ' '1I1’" - '1lé' h '1|1’3" - '121' - '1I5' - '1|6' - '1|%' - '1lé' - '1|9' - '2|O
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Summary for Subcatchment 10S:

Runoff =
Routed to Reach 6R : East Storm

27cfs@ 11.98 hrs, Volume=

0.131 af, Depth> 3.08"

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

Type Il 24-hr 10-YR Rainfall=4.28"

Area (sf) CN Description
13,928 98 Paved parking, HSG D
8,284 80 >75% Grass cover, Good, HSG D
22,212 91 Weighted Average
8,284 37.30% Pervious Area
13,928 62.70% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
7.0 Direct Entry,
Subcatchment 10S:
Hydrograph
N S (B Runcf}
I ~ Typell 24-hr
DR . - _10-YR Rainfall=4.28"
Al || RunoffArea=22,212 s
I 'Runoff Volume=0.131 af
s 1 - Runoff Depth>3.08"
S l l l l l l l l ‘ ‘ ‘ l l -
s : Tc=7.0 min
Moo ~ CN=91 |
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Summary for Subcatchment 11S:

Runoff = 04cfs@ 11.98 hrs, Volume= 0.017 af, Depth> 2.10"
Routed to Reach 5R : SE Bluff - To Road

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-YR Rainfall=4.28"

Area (sf) CN Description

0 98 Paved parking, HSG D
4,300 80 >75% Grass cover, Good, HSG D

4,300 80 Weighted Average

4,300 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
7.0 Direct Entry,

Subcatchment 11S:
Hydrograph

0.42H
044
0384
0.3694 .
0344
0324 |
034 |
0.28%
0264
0.24%
0223 |
027 |
0.18% |
0164 |
0.14%
0.123
014
0.08%
0.06%
0.044
0.024

Flow (cfs)

L L L L L nnrn|/|||||yyrnnn ||||/||||'nrnr/nrnr/nrnn'nnnr/nrnn
5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Time (hours)
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Summary for Reach 1R: NW Storm

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

Inflow Area = 5.343 ac, 58.42% Impervious, Inflow Depth > 3.01" for 10-YR event
Inflow = 13.8cfs @ 12.01 hrs, Volume= 1.338 af
Outflow = 13.8cfs @ 12.01 hrs, Volume= 1.338 af, Atten=0%, Lag= 0.0 min

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

Reach 1R: NW Storm

Hydrograph
| I I I I I I I I I I I I E Inflow
R N T O U DY B
. O Outflow
15 | l l l l - | 13.8¢cfs l : l l l l l
wf 1 AT Inflow Area=5.343 ac |
5 1R AR N S S - [ A R R N N
123 l l l l l l l l l l l l l
e it e e e IR S et e e e e
11 N | | | | | | | | I I I I I
v -4 _ - ___r____I____L___1 [ I
10 | I I I I I I I I I I I I I
| I I I I I I I I I I I I I
—~ 9 D 1t Bt el f il Bl el It el ittt it T Al et
M | I I I I I I I I I I I I I
‘S ) | v
- 8 . I I I I I I I I I I I I I
| I I I I I I I I I I I I I
sA4
L S e i S B I R e e B M
6 | | | | | | I I I I I I I I
v\ -4 ___-___+t___ 1 ___°___ o4 ___r___ 1 ___L___]
5 | I I I I I [ | I I I I I I
| I I I I I | I I I I I I I
4 | l i l i ik C l i l ’
b A AN L]
3 . | | | | | | | | | |
| I I I I I | I I I
2 ’ e e R I TS S S ELL S S S S S T T T T
| I I | |
S
c| 1 1 1 |/ |/ |/ |/ |/ |/ |/ |/ |/ |/ |/ 1
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Summary for Reach 2R: West Storm

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

Inflow Area = 2.034 ac, 72.55% Impervious, Inflow Depth > 2.78" for 10-YR event
Inflow = 7.3cfs@ 12.00 hrs, Volume= 0.471 af
Outflow = 7.3cfs@ 12.00 hrs, Volume= 0.471 af, Atten=0%, Lag= 0.0 min

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

Reach 2R: West Storm

E Inflow
O Outflow

Flow (cfs)

Time (hours)
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Type Il 24-hr 10-YR Rainfall

Summary for Reach 3R: West Bluff
Inflow)
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[40] Hint: Not Described (Outflow

Post-Development

z
20
[eR=1
&= 3
£5
< (S|
S
-.m O. | |
e o | g
o o | 2 e o
x 3 o~ ”
e o , 2
© x | . o
- o | |
[ I ! ! ©
o c w - ) -
= @ £ ol |
ﬂ < | |
o < % \\\\\ - =
N o 3
NT© S ©
0 - s 2
A T &
Qe - 2
3cc £ m o
) e T
(] m 7]
= ) o <
3 S = | = 3
= &
S >
o0 S XK & o
¢55 T o 5
23 1 e
e Ie) 5 T .m A
c>> 8 e 3 4~ =
[ 2 ) Q T
Qn n (274
Ecc m “““““““““““ -
oo =
X
5 . . - o
o~ - | -
<< 09 ”
- £ |
Q@ 2 | >
gP@ 2
cL2&L - ”
o (SN &) c ,
o v« - ® - S @©
Lo £
© +
© N~
2
o
i) ©
uu__ n .
>
()] N
= b 1 /_ _5
< =z O ~ - S
2320 £
Lot 3 (s49) moy4
=& S (o)
££0

Time (hours)



Post-Development Type Il 24-hr 10-YR Rainfall=4.28"

Prepared by Widseth Smith Nolting Printed 1/22/2026
HydroCAD® 10.20-8a s/n 01722 © 2025 HydroCAD Software Solutions LLC Page 51

Summary for Reach 4R: South Storm

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

Inflow Area = 2.144 ac, 60.06% Impervious, Inflow Depth > 2.66" for 10-YR event
Inflow = 7.3cfs@ 11.98 hrs, Volume= 0.475 af
Outflow = 7.3cfs@ 11.98 hrs, Volume= 0.475 af, Atten=0%, Lag= 0.0 min

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

Reach 4R: South Storm

E Inflow
O Outflow

Flow (cfs)

Time (hours)
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Summary for Reach 5R: SE Bluff - To Road

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

Inflow Area = 0.099 ac, 0.00% Impervious, Inflow Depth > 4.11" for 10-YR event
Inflow = 15cfs@ 11.98 hrs, Volume= 0.034 af
Outflow = 15cfs@ 11.98 hrs, Volume= 0.034 af, Atten=0%, Lag= 0.0 min

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

Reach 5R: SE Bluff - To Road
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Summary for Reach 6R: East Storm

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

Inflow Area = 0.788 ac, 75.88% Impervious, Inflow Depth > 3.31" for 10-YR event
Inflow = 43cfs@ 11.98 hrs, Volume= 0.217 af
Outflow = 43cfs@ 11.98 hrs, Volume= 0.217 af, Atten=0%, Lag= 0.0 min

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

Reach 6R: East Storm

Hydrograph

l l l l l l : : l l l l l l l B Inflow
[ | l l l l l l l l l l l l O Outflow
R R R Inflow Area=0.788 ac
4—/\ | | | | | | | | | | | |
S R [
CE 1 1 l l l l l l l l l
I I

: l ! ! ! l //A% ‘ ‘ l l l l
Wzzzz222222222272 777

5 6 7 8 9 10 1" 12 13 14 15 16 17 18 19 20

Time (hours)



=4.28"

Type Il 24-hr 10-YR Rainfall

Post-Development

Printed 1/22/2026

Prepared by Widseth Smith Nolting

Page 54

HydroCAD® 10.20-8a s/n 01722 © 2025 HydroCAD Software Solutions LLC

Summary for Reach 7R: North Bluff
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Routing by Stor-Ind+Trans method, Time Span

Reach 7R: North Bluff
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Summary for Pond 1P: Wet Sedimentation Basin

[82] Warning: Early inflow requires earlier time span

Inflow Area = 4.032 ac, 58.50% Impervious, Inflow Depth > 3.08" for 10-YR event
Inflow = 21.0cfs@ 11.98 hrs, Volume= 1.035 af
Outflow = 74 cfs@ 12.11 hrs, Volume= 1.012 af, Atten=65%, Lag= 8.1 min
Primary = 74cfs@ 12.11 hrs, Volume= 1.012 af

Routed to Reach 1R : NW Storm
Secondary = 0.0cfs@ 5.00 hrs, Volume= 0.000 af

Routed to Reach 7R : North Bluff

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Starting Elev= 986.00" Surf.Area= 2,905 sf Storage= 5,818 cf
Peak Elev=990.46'@ 12.11 hrs Surf.Area= 4,509 sf Storage= 23,276 cf (17,458 cf above start)

Plug-Flow detention time= 134.5 min calculated for 0.876 af (85% of inflow)
Center-of-Mass det. time=59.9 min ( 815.6 - 755.6 )

Volume Invert Avail.Storage Storage Description

#1 981.00' 52,963 cf Custom Stage Data (Prismatic)Listed below (Recalc) x 0.5
Elevation Surf.Area Inc.Store Cum.Store

(feet) (sqg-ft) (cubic-feet) (cubic-feet)

981.00 108 0 0

985.00 3,406 7,028 7,028

986.50 7,012 7,814 14,842

995.00 11,323 77,924 92,765

996.00 15,000 13,162 105,927
Device Routing Invert Outlet Devices

#1  Primary 981.69' 12.0" Round Culvert L= 169.0" Ke= 0.500

Inlet / Outlet Invert= 981.69'/ 980.00" S=0.0100'/" Cc= 0.900
n= 0.013 Concrete pipe, straight & clean, Flow Area= 0.79 sf

#2  Device 1 986.00" 6.0" Vert. Orifice/Grate C= 0.600 Limited to weir flow at low heads

#3  Device 1 989.00' 4.0'long Sharp-Crested Rectangular Weir 2 End Contraction(s)
1.0' Crest Height

#4  Device 1 990.00' HAALA 48" ID Pond Skimmer

Head (feet) 0.00 0.10 0.20 0.30 0.40 0.50 0.60 0.70 0.80 0.90
1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00
Disch. (cfs) 0.000 1.320 3.740 6.870 10.580 14.790 19.250
20.790 22.220 23.570 24.850 30.430 35.140 39.280 43.030
46.480 49.690 52.700 55.560

#5  Secondary 995.50" 20.0'long x 20.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63
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Primary OutFlow Max=7.4 cfs @ 12.11 hrs HW=990.44" (Free Discharge)
1=Culvert (Barrel Controls 7.4 cfs @ 9.45 fps)
2=0Orifice/Grate (Passes < 1.9 cfs potential flow)
3=Sharp-Crested Rectangular Weir(Passes < 24.6 cfs potential flow)
4=HAALA 48" ID Pond Skimmer(Passes < 12.1 cfs potential flow)

icondary OutFlow Max=0.0 cfs @ 5.00 hrs HW=986.00" (Free Discharge)
5=Broad-Crested Rectangular Weir( Controls 0.0 cfs)

Pond 1P: Wet Sedimentation Basin
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Summary for Pond 2P: Filtration Basin

[82] Warning: Early inflow requires earlier time span

Inflow Area = 1.421 ac, 76.15% Impervious, Inflow Depth > 3.37" for 10-YR event
Inflow = 7.8cfs@ 11.98 hrs, Volume= 0.399 af
Outflow = 44 cfs@ 12.07 hrs, Volume= 0.309 af, Atten=44%, Lag= 5.6 min
Primary = 44 cfs@ 12.07 hrs, Volume= 0.309 af

Routed to Reach 2R : West Storm
Secondary = 0.0cfs@ 5.00 hrs, Volume= 0.000 af

Routed to Reach 3R : West Bluff

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=985.93' @ 12.07 hrs Surf.Area= 2,855 sf Storage= 6,773 cf

Plug-Flow detention time=101.8 min calculated for 0.308 af (77% of inflow)
Center-of-Mass det. time=45.0 min ( 790.7 - 745.7 )

Volume Invert Avail.Storage Storage Description

#1 982.00' 13,880 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (sqg-ft) (cubic-feet) (cubic-feet)

982.00 588 0 0

987.00 3,470 10,145 10,145

988.00 4,000 3,735 13,880
Device Routing Invert Outlet Devices

#1  Primary 980.00' 12.0" Round Culvert L=200.0'" Ke=0.500

Inlet / Outlet Invert= 980.00'/ 978.00" S=0.0100'/" Cc= 0.900
n= 0.013 Concrete pipe, straight & clean, Flow Area= 0.79 sf

#2  Device 1 982.00" 1.630 in/hr Exfiltration over Surface area above 982.00'
Excluded Surface area = 588 sf Phase-In=0.01'
#3  Device 1 984.80" 15" Nyloplast Dome Grate

Head (feet) 0.00 0.10 0.20 0.30 0.40 0.50 0.60 0.70 0.80 0.90
1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00
Disch. (cfs) 0.000 0.410 1.170 2.150 2.590 2.890 3.170 3.420
3.660 3.880 4.090 5.010 5.790 6.470 7.090 7.660 8.190 8.680
9.150

#4  Secondary 987.00" 133.0'long x 3.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50 4.00 4.50
Coef. (English) 2.44 2.58 2.68 2.67 2.65 2.64 2.64 2.68 2.68
2.72 2.81 292 2.97 3.07 3.32
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Primary OutFlow Max=4.4 cfs @ 12.07 hrs HW=985.91" (Free Discharge)
1=Culvert (Passes 4.4 cfs of 5.9 cfs potential flow)
2=Exfiltration (Exfiltration Controls 0.1 cfs)
3=15" Nyloplast Dome Grate (Custom Controls 4.3 cfs)

econdary OutFlow Max=0.0 cfs @ 5.00 hrs HW=982.00" (Free Discharge)
4=Broad-Crested Rectangular Weir( Controls 0.0 cfs)

Pond 2P: Filtration Basin
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Summary for Pond 3P: Filtration Basin

[82] Warning: Early inflow requires earlier time span

Inflow Area = 0.506 ac, 69.75% Impervious, Inflow Depth > 3.27" for 10-YR event
Inflow = 27cfs@ 11.98 hrs, Volume= 0.138 af
Outflow = 0.3cfs@ 12.42 hrs, Volume= 0.083 af, Atten=90%, Lag= 26.5 min
Primary = 0.3cfs@ 12.42 hrs, Volume= 0.083 af
Routed to Reach 4R : South Storm
Secondary = 0.0cfs@ 5.00 hrs, Volume= 0.000 af

Routed to Reach 5R : SE Bluff - To Road

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=989.08' @ 12.42 hrs Surf.Area= 2,967 sf Storage= 3,506 cf

Plug-Flow detention time=205.5 min calculated for 0.083 af (60% of inflow)
Center-of-Mass det. time= 131.7 min ( 880.8 - 749.1 )

Volume Invert Avail.Storage Storage Description

#1 987.00' 14,421 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (sqg-ft) (cubic-feet) (cubic-feet)

987.00 398 0 0

991.00 5,330 11,456 11,456

992.00 600 2,965 14,421
Device Routing Invert Outlet Devices

#1  Primary 984.50' 12.0" Round Culvert L=215.0' Ke=0.500

Inlet / Outlet Invert= 984.50'/ 982.35' S=0.0100'/" Cc= 0.900
n= 0.013 Concrete pipe, straight & clean, Flow Area= 0.79 sf

#2  Device 1 987.00" 1.630 in/hr Exfiltration over Surface area above 987.00'
Excluded Surface area = 398 sf Phase-In=0.01'
#3  Device 1 989.00" 12" Nyloplast Dome Grate

Head (feet) 0.00 0.10 0.20 0.30 0.40 0.50 0.60 0.70 0.80 0.90
1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00
Disch. (cfs) 0.000 0.210 0.450 0.550 0.640 0.710 0.780 0.850
0.900 0.960 1.010 1.240 1.430 1.600 1.750 1.890 2.020 2.140
2.260

#4  Secondary 990.00" 10.0'long x 5.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50 4.00 4.50 5.00 5.50
Coef. (English) 2.34 2.50 2.70 2.68 2.68 2.66 2.65 2.65 2.65
2.65 2.67 2.66 2.68 2.70 2.74 2.79 2.88



Post-Development Type Il 24-hr

Prepared by Widseth Smith Nolting
HydroCAD® 10.20-8a s/n 01722 © 2025 HydroCAD Software Solutions LLC

10-YR Rainfall=4.28"
Printed 1/22/2026
Page 60

Primary OutFlow Max=0.3 cfs @ 12.42 hrs HW=989.08"' (Free Discharge)
1=Culvert (Passes 0.3 cfs of 5.3 cfs potential flow)
2=Exfiltration (Exfiltration Controls 0.1 cfs)
3=12" Nyloplast Dome Grate (Custom Controls 0.2 cfs)

econdary OutFlow Max=0.0 cfs @ 5.00 hrs HW=987.00" (Free Discharge)
4=Broad-Crested Rectangular Weir( Controls 0.0 cfs)

Pond 3P: Filtration Basin
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Summary for Pond 4P: Filtration Basin

[82] Warning: Early inflow requires earlier time span

Inflow Area = 0.290 ac, 72.78% Impervious, Inflow Depth > 3.27" for 10-YR event
Inflow = 16cfs@ 11.98 hrs, Volume= 0.079 af
Outflow = 16cfs@ 11.98 hrs, Volume= 0.074 af, Atten=1%, Lag= 0.0 min
Primary = 04 cfs@ 11.98 hrs, Volume= 0.057 af

Routed to Reach 4R : South Storm
Secondary = 1.2cfs @ 11.98 hrs, Volume= 0.017 af

Routed to Reach 5R : SE Bluff - To Road

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=994.04' @ 11.98 hrs Surf.Area= 999 sf Storage= 561 cf

Plug-Flow detention time=47.9 min calculated for 0.074 af (93% of inflow)
Center-of-Mass det. time=22.9 min ( 772.0 - 749.1)

Volume Invert Avail.Storage Storage Description

#1 993.00' 1,615 cf Custom Stage Data (Prismatic)isted below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (sqg-ft) (cubic-feet) (cubic-feet)

993.00 50 0 0

994.00 990 520 520

995.00 1,200 1,095 1,615
Device Routing Invert Outlet Devices

#1  Primary 981.22" 6.0" Round Culvert L= 151.0" Ke= 0.500

Inlet / Outlet Invert= 981.22'/ 981.07' S=0.0010"/" Cc=0.900
n=0.011 PVC, smooth interior, Flow Area= 0.20 sf

#2  Device 1 993.00' 1.600 in/hr Exfiltration over Surface area above 993.00'
Excluded Surface area = 50 sf Phase-In=0.01'
#3  Device 1 993.70" Nyloplast 8" Drop In Grate

Head (feet) 0.00 0.10 0.20 0.30 0.40 0.50 0.60 0.70 0.80 0.90
1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00
Disch. (cfs) 0.000 0.200 0.280 0.340 0.400 0.440 0.480 0.520
0.560 0.590 0.630 0.770 0.890 0.990 1.080 1.170 1.250 1.330
1.400

#4  Secondary 994.00" 50.0'long x 3.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50 4.00 4.50
Coef. (English) 2.44 2.58 2.68 2.67 2.65 2.64 2.64 2.68 2.68
2.72 2.81 292 2.97 3.07 3.32
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Primary OutFlow Max=0.4 cfs @ 11.98 hrs HW=994.04" (Free Discharge)
1=Culvert (Passes 0.4 cfs of 1.8 cfs potential flow)
2=EXxfiltration (Exfiltration Controls 0.0 cfs)
3=Nyloplast 8" Drop In Grate (Custom Controls 0.4 cfs)

econdary OutFlow Max=1.0 cfs @ 11.98 hrs HW=994.04' (Free Discharge)
4=Broad-Crested Rectangular Weir(Weir Controls 1.0 cfs @ 0.49 fps)

Pond 4P: Filtration Basin
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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

Subcatchment1S: Runoff Area=175,645 sf 58.50% Impervious Runoff Depth>5.73"
Tc=7.0 min CN=91 Runoff=37.6 cfs 1.926 af

Subcatchment2S: Runoff Area=57,101 sf 58.18% Impervious Runoff Depth>5.63"
Tc=7.0 min CN=90 Runoff=12.1 cfs 0.615 af

Subcatchment3S: Runoff Area=61,891 sf 76.15% Impervious Runoff Depth>6.03"
Tc=7.0 min CN=94 Runoff=13.6 cfs 0.713 af

Subcatchment4S: Runoff Area=21,859 sf 11.55% Impervious Runoff Depth>4.76"
Tc=7.0 min CN=82 Runoff=4.1 cfs 0.199 af

Subcatchment5S: Runoff Area=26,713 sf 64.20% Impervious Runoff Depth>5.83"
Tc=7.0 min CN=92 Runoff=5.8 cfs 0.298 af

Subcatchment6S: Runoff Area=22,043 sf 69.75% Impervious Runoff Depth>5.93"
Tc=7.0 min CN=93 Runoff=4.8 cfs 0.250 af

Subcatchment7S: Runoff Area=58,710 sf 53.68% Impervious Runoff Depth>5.63"
Tc=7.0 min CN=90 Runoff=12.4 cfs 0.632 af

Subcatchment8s: Runoff Area=12,647 sf 72.78% Impervious Runoff Depth>5.93"
Tc=7.0 min CN=93 Runoff=2.8 cfs 0.143 af

Subcatchment9S: Runoff Area=12,130 sf 100.00% Impervious Runoff Depth>6.34"
Tc=7.0 min CN=98 Runoff=2.7 cfs 0.147 af

Subcatchment10S: Runoff Area=22,212 sf 62.70% Impervious Runoff Depth>5.73"
Tc=7.0 min CN=91 Runoff=4.8 cfs 0.244 af

Subcatchment118S: Runoff Area=4,300 sf 0.00% Impervious Runoff Depth>4.54"
Tc=7.0 min CN=80 Runoff=0.8 cfs 0.037 af

Reach 1R: NW Storm Inflow=20.1 cfs 2.497 af
Outflow=20.1 cfs 2.497 af

Reach 2R: West Storm Inflow=11.4 cfs 0.913 af
Outflow=11.4 cfs 0.913 af

Reach 3R: West Bluff Inflow=4.1 cfs 0.207 af
Outflow=4.1 cfs 0.207 af

Reach 4R: South Storm Inflow=13.6 cfs 0.909 af
Outflow=13.6 cfs 0.909 af

Reach 5R: SE Bluff - To Road Inflow=3.1 cfs 0.081 af
Outflow=3.1 cfs 0.081 af
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Reach 6R: East Storm Inflow=7.5 cfs 0.391 af

Outflow=7.5 cfs 0.391 af

Reach 7R: North Bluff Inflow=0.0 cfs 0.000 af
Outflow=0.0 cfs 0.000 af

Pond 1P: Wet SedimentationBasin Peak Elev=993.74"' Storage=39,468 cf Inflow=37.6 cfs 1.926 af
Primary=8.6 cfs 1.882 af Secondary=0.0 cfs 0.000 af Outflow=8.6 cfs 1.882 af

Pond 2P: Filtration Basin Peak Elev=987.03' Storage=10,243 cf Inflow=13.6 cfs 0.713 af
Primary=6.2 cfs 0.615 af Secondary=1.1 cfs 0.008 af Outflow=7.3 cfs 0.623 af

Pond 3P: Filtration Basin Peak Elev=989.75' Storage=5,743 cf Inflow=4.8 cfs 0.250 af
Primary=1.0 cfs 0.183 af Secondary=0.0 cfs 0.000 af Outflow=1.0 cfs 0.183 af

Pond 4P: Filtration Basin Peak Elev=994.07" Storage=589 cf Inflow=2.8 cfs 0.143 af
Primary=0.4 cfs 0.094 af Secondary=2.3 cfs 0.044 af Outflow=2.8 cfs 0.137 af

Total Runoff Area = 10.910 ac Runoff Volume = 5.205 af Average Runoff Depth = 5.73"
40.05% Pervious =4.369 ac  59.95% Impervious = 6.541 ac
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Summary for Subcatchment 1S:

Runoff = 37.6cfs@ 11.98 hrs, Volume= 1.926 af, Depth> 5.73"
Routed to Pond 1P : Wet Sedimentation Basin

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-YR Rainfall=7.19"

Area (sf) CN Description

102,749 98 Paved parking, HSG D
72,896 80 >75% Grass cover, Good, HSG D

175,645 91 Weighted Average

72,896 41.50% Pervious Area
102,749 58.50% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
7.0 Direct Entry,
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Summary for Subcatchment 2S:

Runoff 121 cfs@ 11.98 hrs, Volume=
Routed to Reach 1R : NW Storm

0.615 af, Depth> 5.63"

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

Type Il 24-hr 100-YR Rainfall=7.19"

Area (sf) CN Description
33,220 98 Paved parking, HSG D
23,881 80 >75% Grass cover, Good, HSG D
57,101 90 Weighted Average
23,881 41.82% Pervious Area
33,220 58.18% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
7.0 Direct Entry,

Subcatchment 2S:

Hydrograph
e
ey A Ty pe,ll,2,4*h,r,,
LR (5 [ S ) A :””100-YR RamfaIlP711+9!L
109 | | | | | | l
6 I R S e S A [ R ;———RunoﬁArea-S?,ﬂm sf
1B Runoff Volume=0.615 af

s A1 W0l B R[Irib’ﬂ’Depth‘#563'r
z {1 | ‘””L””r ************* 7, S ot
I N R R SR R | R R Tc=7.0 min
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Summary for Subcatchment 3S:

Runoff =
Routed to Pond 2P : Filtration Basin

13.6cfs@ 11.98 hrs, Volume=

0.713 af, Depth> 6.03"

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

Type Il 24-hr 100-YR Rainfall=7.19"

Area (sf) CN Description

47,128 98 Paved parking, HSG D

14,763 80 >75% Grass cover, Good, HSG D

61,891 94 Weighted Average

14,763 23.85% Pervious Area

47,128 76.15% Impervious Area
Tc Length Slope Velocity Capacity Description

(min)  (feet) (ft/ft)  (ft/sec) (cfs)
7.0 Direct Entry,
Subcatchment 3S:
Hydrograph

(B runor]
143 R e l””j””lﬂﬂj 777777
sl 1 ‘ Type “24-“hr

 Runoff Area=61,891 sf
"Runoff Volume=0.713 af

S ﬁﬁﬁﬁTﬁR@riiiffﬁDépih}GﬁDST':
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.| ~ CN=94
T U T S
+ N
5 é % é é 1IO 11 13 1I4 1|5 1|6 1I7 1|8 1|9 2|O

Time (hours)




Post-Development Type Il 24-hr 100-YR Rainfall=7.19"

Prepared by Widseth Smith Nolting Printed 1/22/2026
HydroCAD® 10.20-8a s/n 01722 © 2025 HydroCAD Software Solutions LLC Page 68

Summary for Subcatchment 4S:

Runoff = 41cfs@ 11.98 hrs, Volume= 0.199 af, Depth> 4.76"
Routed to Reach 3R : West Bluff

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-YR Rainfall=7.19"

Area (sf) CN Description

2,525 98 Paved parking, HSG D
19,334 80 >75% Grass cover, Good, HSG D

21,859 82 Weighted Average

19,334 88.45% Pervious Area
2,525 11.55% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
7.0 Direct Entry,
Subcatchment 4S:
Hydrograph
M @Es
G A ~ Typell 24-hr |
18 - 100-YR Rainfall=7.19"
M _Runoff Area=21,859 sf |
10 Runoff Volume=0.199 af
sy “Runoff Depth>4.76"
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41 B
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Summary for Subcatchment 5S:

Runoff = 58cfs@ 11.98 hrs, Volume= 0.298 af, Depth> 5.83"
Routed to Reach 2R : West Storm

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-YR Rainfall=7.19"

Area (sf) CN Description

17,151 98 Paved parking, HSG D
9,562 80 >75% Grass cover, Good, HSG D

26,713 92 Weighted Average

9,562 35.80% Pervious Area
17,151 64.20% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
7.0 Direct Entry,
Subcatchment 5S:
Hydrograph
(o m b
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M . Typell 24-hr
S0 ] - 100-YR Rainfall=7.19" |
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Summary for Subcatchment 6S:

Runoff = 48cfs@ 11.98 hrs, Volume= 0.250 af, Depth> 5.93"
Routed to Pond 3P : Filtration Basin

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-YR Rainfall=7.19"

Area (sf) CN Description

15,375 98 Paved parking, HSG D
6,668 80 >75% Grass cover, Good, HSG D

22,043 93 Weighted Average

6,668 30.25% Pervious Area
15,375 69.75% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
7.0 Direct Entry,
Subcatchment 6S:
Hydrograph
(b e ]
5—’ | | | | | | | | | | | |
M : . Typell 24-hr
5 I RN . ~100-YR Rainfall=7.19"
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Summary for Subcatchment 7S:

Runoff = 124 cfs @ 11.98 hrs, Volume= 0.632 af, Depth> 5.63"
Routed to Reach 4R : South Storm

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-YR Rainfall=7.19"

Area (sf) CN Description

31,516 98 Paved parking, HSG D
27,194 80 >75% Grass cover, Good, HSG D
58,710 90 Weighted Average

27,194 46.32% Pervious Area
31,516 53.68% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
7.0 Direct Entry,
Subcatchment 7S:

Hydrograph
T T

Flow (cfs)
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Summary for Subcatchment 8S:

Runoff = 28cfs@ 11.98 hrs, Volume= 0.143 af, Depth> 5.93"
Routed to Pond 4P : Filtration Basin

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-YR Rainfall=7.19"

Area (sf) CN Description

9,205 98 Paved parking, HSG D
3,442 80 >75% Grass cover, Good, HSG D

12,647 93 Weighted Average

3,442 27.22% Pervious Area
9,205 72.78% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
7.0 Direct Entry,
Subcatchment 8S:
Hydrograph
S EEs | [z
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Summary for Subcatchment 9S:

Runoff =
Routed to Reach 6R : East Storm

27cfs@ 11.98 hrs, Volume=

0.147 af, Depth> 6.34"

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

Type Il 24-hr 100-YR Rainfall=7.19"

Area (sf) CN Description
12,130 98 Paved parking, HSG D
12,130 100.00% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
7.0 Direct Entry,
Subcatchment 9S:
Hydrograph
S Fe] |
[ ~ Type Il 24-hr
. | 100-YR Ralnfallq-7 19"
B T }ffRunoffArea—12,‘130st~
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Summary for Subcatchment 10S:

Runoff = 48cfs@ 11.98 hrs, Volume= 0.244 af, Depth> 5.73"
Routed to Reach 6R : East Storm

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-YR Rainfall=7.19"

Area (sf) CN Description

13,928 98 Paved parking, HSG D
8,284 80 >75% Grass cover, Good, HSG D

22,212 91 Weighted Average

8,284 37.30% Pervious Area
13,928 62.70% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
7.0 Direct Entry,

Subcatchment 10S:

Hydrograph

1T ==
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Runoff
Routed to Reach 5R : SE Bluff - To Road

Summary for

= 0.8cfs@ 11.98 hrs, Volume=

Subcatchment 11S:

0.037 af, Depth> 4.54"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-YR Rainfall=7.19"

Area (sf) CN Description
0 98 Paved parking, HSG D
4,300 80 >75% Grass cover, Good, HSG D
4,300 80 Weighted Average
4,300 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
7.0 Direct Entry,

Subcatchment 11S:

Hydrograph
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Summary for Reach 1R: NW Storm
[40] Hint: Not Described (Outflow=Inflow)
Inflow Area = 5.343 ac, 58.42% Impervious, Inflow Depth > 5.61" for 100-YR event
Inflow = 20.1cfs@ 11.98 hrs, Volume= 2.497 af
Outflow = 20.1cfs@ 11.98 hrs, Volume= 2.497 af, Atten=0%, Lag= 0.0 min
Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Reach 1R: NW Storm
Hydrograph
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Summary for Reach 2R: West Storm

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

Inflow Area = 2.034 ac, 72.55% Impervious, Inflow Depth > 5.39" for 100-YR event
Inflow = 11.4cfs@ 11.99 hrs, Volume= 0.913 af
Outflow = 11.4cfs@ 11.99 hrs, Volume= 0.913 af, Atten=0%, Lag= 0.0 min

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

Reach 2R: West Storm
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Summary for Reach 3R: West Bluff

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

Inflow Area = 0.502 ac, 11.55% Impervious, Inflow Depth > 4.94" for 100-YR event
Inflow = 41cfs@ 11.99 hrs, Volume= 0.207 af
Outflow = 41cfs@ 11.99 hrs, Volume= 0.207 af, Atten=0%, Lag= 0.0 min

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

Reach 3R: West Bluff

E Inflow
O Outflow

Flow (cfs)

Time (hours)
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Printed 1/22/2026

Type Il 24-hr 100-YR Rainfall

Inflow)

Summary for Reach 4R: South Storm

HydroCAD® 10.20-8a s/n 01722 © 2025 HydroCAD Software Solutions LLC

Prepared by Widseth Smith Nolting
[40] Hint: Not Described (Outflow

Post-Development
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Summary for Reach 5R: SE Bluff - To Road

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

Inflow Area = 0.099 ac, 0.00% Impervious, Inflow Depth > 9.86" for 100-YR event
Inflow = 31cfs@ 11.98 hrs, Volume= 0.081 af
Outflow = 31cfs@ 11.98 hrs, Volume= 0.081 af, Atten=0%, Lag= 0.0 min

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

Reach 5R: SE Bluff - To Road
Hydrograph
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Type Il 24-hr 100-YR Rainfall

Summary for Reach 6R: East Storm
Inflow)
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[40] Hint: Not Described (Outflow
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Type Il 24-hr 100-YR Rainfall
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Summary for Reach 7R: North Bluff

Inflow)

[40] Hint: Not Described (Outflow
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Inflow
Outflow

5.00-20.00 hrs, dt=0.05 hrs

Routing by Stor-Ind+Trans method, Time Span

Reach 7R: North Bluff

Hydrograph
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Summary for Pond 1P: Wet Sedimentation Basin

[82] Warning: Early inflow requires earlier time span

Inflow Area = 4.032 ac, 58.50% Impervious, Inflow Depth > 5.73" for 100-YR event
Inflow = 37.6cfs@ 11.98 hrs, Volume= 1.926 af
Outflow = 8.6cfs@ 12.16 hrs, Volume= 1.882 af, Atten=77%, Lag= 10.8 min
Primary = 8.6cfs@ 12.16 hrs, Volume= 1.882 af

Routed to Reach 1R : NW Storm
Secondary = 0.0cfs@ 5.00 hrs, Volume= 0.000 af

Routed to Reach 7R : North Bluff

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Starting Elev= 986.00" Surf.Area= 2,905 sf Storage= 5,818 cf
Peak Elev=993.74'@ 12.16 hrs Surf.Area= 5,343 sf Storage= 39,468 cf (33,650 cf above start)

Plug-Flow detention time=110.8 min calculated for 1.742 af (90% of inflow)
Center-of-Mass det. time= 56.3 min ( 800.5 - 744.2 )

Volume Invert Avail.Storage Storage Description

#1 981.00' 52,963 cf Custom Stage Data (Prismatic)Listed below (Recalc) x 0.5
Elevation Surf.Area Inc.Store Cum.Store

(feet) (sqg-ft) (cubic-feet) (cubic-feet)

981.00 108 0 0

985.00 3,406 7,028 7,028

986.50 7,012 7,814 14,842

995.00 11,323 77,924 92,765

996.00 15,000 13,162 105,927
Device Routing Invert Outlet Devices

#1  Primary 981.69' 12.0" Round Culvert L= 169.0" Ke= 0.500

Inlet / Outlet Invert= 981.69'/ 980.00" S=0.0100'/" Cc= 0.900
n= 0.013 Concrete pipe, straight & clean, Flow Area= 0.79 sf

#2  Device 1 986.00" 6.0" Vert. Orifice/Grate C= 0.600 Limited to weir flow at low heads

#3  Device 1 989.00' 4.0'long Sharp-Crested Rectangular Weir 2 End Contraction(s)
1.0' Crest Height

#4  Device 1 990.00' HAALA 48" ID Pond Skimmer

Head (feet) 0.00 0.10 0.20 0.30 0.40 0.50 0.60 0.70 0.80 0.90
1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00
Disch. (cfs) 0.000 1.320 3.740 6.870 10.580 14.790 19.250
20.790 22.220 23.570 24.850 30.430 35.140 39.280 43.030
46.480 49.690 52.700 55.560

#5  Secondary 995.50" 20.0'long x 20.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63
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Primary OutFlow Max=8.6 cfs @ 12.16 hrs HW=993.73"' (Free Discharge)
1=Culvert (Barrel Controls 8.6 cfs @ 10.98 fps)
2=0Orifice/Grate (Passes < 2.6 cfs potential flow)
3=Sharp-Crested Rectangular Weir(Passes < 162.4 cfs potential flow)
4=HAALA 48" ID Pond Skimmer(Passes < 48.0 cfs potential flow)

econdary OutFlow Max=0.0 cfs @ 5.00 hrs HW=986.00" (Free Discharge)
5=Broad-Crested Rectangular Weir( Controls 0.0 cfs)

Pond 1P: Wet Sedimentation Basin
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Summary for Pond 2P: Filtration Basin

[82] Warning: Early inflow requires earlier time span

Inflow Area = 1.421 ac, 76.15% Impervious, Inflow Depth > 6.03" for 100-YR event
Inflow = 13.6cfs@ 11.98 hrs, Volume= 0.713 af
Outflow = 7.3cfs@ 12.09 hrs, Volume= 0.623 af, Atten=46%, Lag= 6.5 min
Primary = 6.2cfs@ 12.08 hrs, Volume= 0.615 af

Routed to Reach 2R : West Storm
Secondary = 1.1cfs @ 12.09 hrs, Volume= 0.008 af

Routed to Reach 3R : West Bluff

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=987.03' @ 12.08 hrs Surf.Area= 3,485 sf Storage= 10,243 cf

Plug-Flow detention time=81.1 min calculated for 0.620 af (87% of inflow)
Center-of-Mass det. time=40.2 min ( 777.7 - 737.5))

Volume Invert Avail.Storage Storage Description

#1 982.00' 13,880 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (sqg-ft) (cubic-feet) (cubic-feet)

982.00 588 0 0

987.00 3,470 10,145 10,145

988.00 4,000 3,735 13,880
Device Routing Invert Outlet Devices

#1  Primary 980.00' 12.0" Round Culvert L=200.0'" Ke=0.500

Inlet / Outlet Invert= 980.00'/ 978.00" S=0.0100'/" Cc= 0.900
n= 0.013 Concrete pipe, straight & clean, Flow Area= 0.79 sf

#2  Device 1 982.00" 1.630 in/hr Exfiltration over Surface area above 982.00'
Excluded Surface area = 588 sf Phase-In=0.01'
#3  Device 1 984.80" 15" Nyloplast Dome Grate

Head (feet) 0.00 0.10 0.20 0.30 0.40 0.50 0.60 0.70 0.80 0.90
1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00
Disch. (cfs) 0.000 0.410 1.170 2.150 2.590 2.890 3.170 3.420
3.660 3.880 4.090 5.010 5.790 6.470 7.090 7.660 8.190 8.680
9.150

#4  Secondary 987.00" 133.0'long x 3.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50 4.00 4.50
Coef. (English) 2.44 2.58 2.68 2.67 2.65 2.64 2.64 2.68 2.68
2.72 2.81 292 2.97 3.07 3.32



Post-Development Type Il 24-hr 100-YR Rainfall=7.19"

Prepared by Widseth Smith Nolting Printed 1/22/2026
HydroCAD® 10.20-8a s/n 01722 © 2025 HydroCAD Software Solutions LLC Page 86

Primary OutFlow Max=6.2 cfs @ 12.08 hrs HW=987.01" (Free Discharge)
1=Culvert (Passes 6.2 cfs of 6.4 cfs potential flow)
2=Exfiltration (Exfiltration Controls 0.1 cfs)
3=15" Nyloplast Dome Grate (Custom Controls 6.1 cfs)

econdary OutFlow Max=0.4 cfs @ 12.09 hrs HW=987.01' (Free Discharge)
4=Broad-Crested Rectangular Weir(Weir Controls 0.4 cfs @ 0.26 fps)

Pond 2P: Filtration Basin
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Summary for Pond 3P: Filtration Basin

[82] Warning: Early inflow requires earlier time span

Inflow Area = 0.506 ac, 69.75% Impervious, Inflow Depth > 5.93" for 100-YR event
Inflow = 48cfs@ 11.98 hrs, Volume= 0.250 af
Outflow = 1.0cfs@ 12.17 hrs, Volume= 0.183 af, Atten=79%, Lag= 11.4 min
Primary = 1.0cfs@ 12.17 hrs, Volume= 0.183 af

Routed to Reach 4R : South Storm
Secondary = 0.0cfs@ 5.00 hrs, Volume= 0.000 af

Routed to Reach 5R : SE Bluff - To Road

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=989.75' @ 12.17 hrs Surf.Area= 3,784 sf Storage= 5,743 cf

Plug-Flow detention time= 138.6 min calculated for 0.183 af (73% of inflow)
Center-of-Mass det. time= 76.0 min ( 815.7 - 739.7 )

Volume Invert Avail.Storage Storage Description

#1 987.00' 14,421 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (sqg-ft) (cubic-feet) (cubic-feet)

987.00 398 0 0

991.00 5,330 11,456 11,456

992.00 600 2,965 14,421
Device Routing Invert Outlet Devices

#1  Primary 984.50' 12.0" Round Culvert L=215.0' Ke=0.500

Inlet / Outlet Invert= 984.50'/ 982.35' S=0.0100'/" Cc= 0.900
n= 0.013 Concrete pipe, straight & clean, Flow Area= 0.79 sf

#2  Device 1 987.00" 1.630 in/hr Exfiltration over Surface area above 987.00'
Excluded Surface area = 398 sf Phase-In=0.01'
#3  Device 1 989.00" 12" Nyloplast Dome Grate

Head (feet) 0.00 0.10 0.20 0.30 0.40 0.50 0.60 0.70 0.80 0.90
1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00
Disch. (cfs) 0.000 0.210 0.450 0.550 0.640 0.710 0.780 0.850
0.900 0.960 1.010 1.240 1.430 1.600 1.750 1.890 2.020 2.140
2.260

#4  Secondary 990.00" 10.0'long x 5.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50 4.00 4.50 5.00 5.50
Coef. (English) 2.34 2.50 2.70 2.68 2.68 2.66 2.65 2.65 2.65
2.65 2.67 2.66 2.68 2.70 2.74 2.79 2.88
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Primary OutFlow Max=1.0 cfs @ 12.17 hrs HW=989.74" (Free Discharge)
1=Culvert (Passes 1.0 cfs of 5.5 cfs potential flow)
2=Exfiltration (Exfiltration Controls 0.1 cfs)
3=12" Nyloplast Dome Grate (Custom Controls 0.9 cfs)

econdary OutFlow Max=0.0 cfs @ 5.00 hrs HW=987.01" (Free Discharge)
4=Broad-Crested Rectangular Weir( Controls 0.0 cfs)

Pond 3P: Filtration Basin
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Summary for Pond 4P: Filtration Basin

[82] Warning: Early inflow requires earlier time span

Inflow Area = 0.290 ac, 72.78% Impervious, Inflow Depth > 5.93" for 100-YR event
Inflow = 28cfs@ 11.98 hrs, Volume= 0.143 af
Outflow = 28cfs@ 11.98 hrs, Volume= 0.137 af, Atten=0%, Lag= 0.4 min
Primary = 04 cfs@ 11.98 hrs, Volume= 0.094 af

Routed to Reach 4R : South Storm
Secondary = 23cfs@ 11.98 hrs, Volume= 0.044 af

Routed to Reach 5R : SE Bluff - To Road

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=994.07" @ 11.98 hrs Surf.Area= 1,005 sf Storage= 589 cf

Plug-Flow detention time= 34.5 min calculated for 0.137 af (96% of inflow)
Center-of-Mass det. time= 16.9 min ( 756.6 - 739.7 )

Volume Invert Avail.Storage Storage Description

#1 993.00' 1,615 cf Custom Stage Data (Prismatic)isted below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (sqg-ft) (cubic-feet) (cubic-feet)

993.00 50 0 0

994.00 990 520 520

995.00 1,200 1,095 1,615
Device Routing Invert Outlet Devices

#1  Primary 981.22" 6.0" Round Culvert L= 151.0" Ke= 0.500

Inlet / Outlet Invert= 981.22'/ 981.07' S=0.0010"/" Cc=0.900
n=0.011 PVC, smooth interior, Flow Area= 0.20 sf

#2  Device 1 993.00' 1.600 in/hr Exfiltration over Surface area above 993.00'
Excluded Surface area = 50 sf Phase-In=0.01'
#3  Device 1 993.70" Nyloplast 8" Drop In Grate

Head (feet) 0.00 0.10 0.20 0.30 0.40 0.50 0.60 0.70 0.80 0.90
1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00
Disch. (cfs) 0.000 0.200 0.280 0.340 0.400 0.440 0.480 0.520
0.560 0.590 0.630 0.770 0.890 0.990 1.080 1.170 1.250 1.330
1.400

#4  Secondary 994.00" 50.0'long x 3.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50 4.00 4.50
Coef. (English) 2.44 2.58 2.68 2.67 2.65 2.64 2.64 2.68 2.68
2.72 2.81 292 2.97 3.07 3.32
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Primary OutFlow Max=0.4 cfs @ 11.98 hrs HW=994.07"' (Free Discharge)
1=Culvert (Passes 0.4 cfs of 1.8 cfs potential flow)
2=EXxfiltration (Exfiltration Controls 0.0 cfs)
3=Nyloplast 8" Drop In Grate (Custom Controls 0.4 cfs)

econdary OutFlow Max=2.1 cfs @ 11.98 hrs HW=994.07' (Free Discharge)
4=Broad-Crested Rectangular Weir(Weir Controls 2.1 cfs @ 0.63 fps)

Pond 4P: Filtration Basin
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