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Project Background 

The Del’s Service Center consists of the new construction of a commercial business including driveways, 

parking lot, and stormwater management. The project is located at parcel 17-10575-063 along North 

Kinney Coulee Road in the City of La Crosse, La Crosse County, Wisconsin. Refer to Appendix A for the 

Construction Plans for the project.  

Existing Site Information 

The existing site consists of 1.96 acres that is currently grassland. Existing ground slopes range from 

approximately 1-5% and the with no predominate soil type. Ground water elevations were 

approximately 703.00. No wetlands are present. Stormwater from the site generally drains to the south 

to the municipal stormwater system via an existing manhole on site. USGS Web soil Survey was used to 

determine Hydraulic soil conditions (Appendix B). Soil borings and test pits were conducted at proposed 

basin locations (Appendix H).  

Proposed Site Information 

The site includes three interconnected bioretention basins, a culvert, three manholes, and associated 

drainage paths. The basins are designed to operate dynamically, allowing water to flow between them 

and fill concurrently. Each basin is in a different soil type based on the Geotech report with different soil 

characteristics. The minimum separation distance between the bottom of the basins to groundwater is 

7.68’.  

Table 1. Bioretention Basin Summary 

Basin Soil Type Native 
Infiltration Rate 

Bottom of 
Basin 

Ground Water 
Elevation 

A Sand 3.60 712.00 703.42 

B Silty Sand 1.63 710.50 702.82 

C Sandy Lean Clay 0.07 712.25 703.02 

 

Basin A connects to Basin B via 15” Culvert. Basin B and Basin A each have an outlet structure which are 

linked with 12” Pipes. This includes CB-3 which is connected to the municipal stormwater system at a 

higher elevation. This configuration ensures Basins B and C fill before any runoff exits the site, 

maximizing on-site treatment. 

Erosion Control 

Erosion control for the project will be accomplished using best management practices (BMPs) during 

construction and permanent stabilization methods once grading is completed.  

Temporary BMPs shall be installed before ground is disturbed and remain in place until site stabilization 

is complete. Temporary BMPs shall be inspected at a minimum of once per week and after every rain 

event greater than 0.5 inches. Any defects found during inspection shall be repaired within 24 hours. 



 
 12/18/2025 

 

 3   
 

Temporary BMPs that will be used include silt fence, temporary ditch checks, and temporary sediment 

basins.  

Stone tracking pads shall be installed where construction traffic exits the site to prevent sediment from 
tracking onto adjacent roads. Tracking pads shall be monitored for effectiveness and additional stone shall 
be added as required.  

Culvert pipe ditch checks shall be installed on the upland side of culvert pipes that receive construction 

site runoff as shown on the plans. Silt fence shall be installed downgradient of disturbed areas where 

runoff leaves the site via sheet flow. Silt fence will be monitored, and sediment will be removed once it 

reaches one half of the height of the geotextile fabric. Any defective silt fence found during inspection 

shall be replaced as required. 

Temporary ditch checks shall be installed in proposed channels as shown on the plans. Ditch checks shall 

be monitored, and sediment will be removed when it reaches one half of the height of the ditch check. 

Any defective ditch checks found during inspection shall be replaced as required.  

Permanent stabilization methods shall be installed once grading is completed and include erosion control 
mat, riprap aprons, and seeding, fertilizer, and mulch. Seed, fertilizer, and mulch shall be installed on 
disturbed areas that are not stabilized with riprap, gravel, or pavement. After placement seed shall be 
monitored to ensure plant growth and watered as required. Seed shall be WisDOT 40 at 2lbs/1000SF. 
Mulch shall be placed at 90lbs/1000 SF. 

Erosion control mat shall be installed in channels once grading of the channels and seeding has been 

completed. Erosion control mat shall also be installed on slopes 4H:1V or steeper. Erosion control mat 

shall be installed per the manufacturers recommendation and be inspected and replaced as required.  

Riprap aprons shall be installed at pipe outfalls and were channels discharge into storm water 

management basins. Seed, fertilizer, and mulch shall be installed on disturbed areas that are not 

stabilized with riprap, gravel, or pavement. After placement seed shall be monitored to ensure plant 

growth and watered as required.  

A concrete washout pit or container will also be located on site. The washout shall be adequately sized 

and located away from any storm water features. Washouts shall be inspected daily for leaks or 

damages. Wash water and solids shall be removed and recycled once hardened or at 75% capacity.  

The Universal Soil Loss Equation (USLE) Calculation Tool was used to analyze soil loss from sheet and rill 

erosion for the site. Areas of the site graded to slopes of 20 percent or greater will be seeded and covered 

with erosion matting within 7 days of the initial disturbance. Flatter disturbed areas that may be disturbed 

for a longer duration will be protected with silt fence. Areas will receive seed, fertilizer, and mulch. The 

USLE calculations for the site indicated that the designed erosion control measures will meet soil loss 

requirements. Refer to Appendix B: Universal Soil Loss Equation. 

Stormwater Management Performance Standards 

A review of applicable stormwater management regulations was performed to determine the required 

performance standards for the stormwater management system. Where multiple reviewing authorities 
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had varying performance standards, the more stringent standard was applied. The stormwater 

management system was designed based on the following performance standards: 

Peak Runoff Rate Reduction 

Requirement. By design, BMPs shall be employed to maintain or reduce the 1-year, 24-hour and the 2-

year, 24-hour post-construction peak runoff discharge rates to the 1-year, 24-hour and the 2-year, 24-

hour pre-development peak runoff discharge rates respectively, or to the maximum extent practicable. 

The runoff curve numbers in Table 2. shall be used to represent the actual pre-development condition. 

-Wisconsin Administrative Code, Chapter NR 151.12(5)(b)(1) 

By design, BMPs shall be employed to maintain or reduce the two-year, 24-hour; and the ten-year, 24-

hour post-construction peak runoff discharge rates to the two-year, 24-hour; and the ten-year, 24-hour 

pre-development peak runoff discharge rates respectively, or to the maximum extent practicable. The 

runoff curve numbers in Table 2. shall be used to represent the actual pre-development conditions. Peak 

discharges shall be calculated using TR-55 runoff curve number methodology, Atlas 14 precipitation 

depths, and the appropriate NRCS Wisconsin MSE3 or MSE4 precipitation distribution. Where the pre-

development condition is a combination of woodland, grassland, or cropland, the runoff curve number 

should be pro-rated by area. 

-La Crosse, WI Code of Ordinances, Sec 105-61 (b)(4)(b)(1)(B) 

Total Suspended Solids (TSS) Reduction 

For new development, by design, reduce to the maximum extent practicable, the total suspended solids 

load by 80%, based on an average annual rainfall, as compared to no runoff management controls. No 

person shall be required to exceed an 80% total suspended solids reduction to meet the requirements of 

this subdivision. 

Table 2. TSS Reduction Standards 

Development Type TSS Reduction  

New Development 80 percent 

In-fill ≥ 5 acres 80 percent 

In-fill < 5 acres on or after October 1, 2012 80 percent 

Redevelopment 40 percent of load from parking areas and roads 

In-fill < 5 acres and before October 1, 2012 40 percent 

 

-Wisconsin Administrative Code, Chapter NR 151.12(5)(a)(1) 

-La Crosse, WI Code of Ordinances, Sec 105-61 (b)(4)(a)(1)(B) 

Infiltration 

b. Infiltrate sufficient runoff volume so that the post-development infiltration volume shall be at least 

60% of the pre-development infiltration volume, based on an average annual rainfall. However, when 

designing appropriate infiltration systems to meet this requirement, no more than 2% of the project site 

is required as an effective infiltration area. 
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-Wisconsin Administrative Code, Chapter NR 151.12(5)(c)2.b. 

Moderate imperviousness. For development with more than 40 percent and up to 80 percent connected 

imperviousness, such as medium and high density residential, multi-family development, industrial and 

institutional development, and office parks, infiltrate sufficient runoff volume so that the post-

development infiltration volume shall be at least 75 percent of the pre-development infiltration volume, 

based on an average annual rainfall. However, when designing appropriate infiltration systems to meet 

this requirement, no more than two percent of the postconstruction site is required as an effective 

infiltration area. 

-La Crosse, WI Code of Ordinances, Sec 105-61 (b)(4)(d)(1)(B) 

Thermal Control 

Thermal impacts were evaluated for the proposed stormwater management system. The site does not 

discharge to any adjacent surface waters, and all overflow is routed to the municipal storm sewer 

system. The proposed stormwater ponds function as bio-infiltration basins, which reduce surface 

discharge volumes and promote subsurface infiltration. As a result, the project is not expected to cause 

thermal impacts to receiving waters. 

Stormwater Management Methods & Modeling. 
Stormwater modeling was performed using HydroCAD to model peak rate calculations and WinSLAMM 

to model TSS reduction. Refer to Appendix C for the HydroCAD Modeling Results and Appendix D for the 

WinSLAMM Modeling Results.  

Stormwater Management Modeling Results 

Peak Runoff Rate Reduction 

Peak rate calculations were performed for the site. Peak runoff rates for the post-development site 

were maintained or reduced to the maximum extent practical for the 1, 2, 10, 25, and 100 year-24 hour 

events compared to predevelopment. Refer to Table 1 for the results of the runoff rate analysis. 

Table 1. Peak Runoff Rates  

 Storm Event 
Existing 

(CFS) 
Proposed 

(CFS) 
Change 

(CFS) 
Proposed 

No Control 

1 year – 24 hour peak runoff rate 0.26 0.49 0.23 3.74 

2 year – 24 hour peak runoff rate 0.48 0.59 0.11 4.45 

10 year – 24 hour peak runoff rate 1.76 1.38 -0.38 7.34 

25 year – 24 hour peak runoff rate 3.03 1.85 -1.18 9.70 

100 year – 24 hour peak runoff rate 5.72 3.49 -2.23 14.28 
 

TSS Reduction 

The results of the WinSLAMM modeling showed an 81.57% reduction in total suspended solids for the 

site, meeting the 80% TSS reduction performance standard for new development.  
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Infiltration 

Infiltration calculations are included in the WinSLAMM results summary with a calculated stay on 

percentage of 94.3%. Total annual rainfall volume on the site is 205,082 cu ft with a predevelopment 

runoff volume of 2,812 cu ft and a post development runoff volume of 24,406 cu ft.  

% of Pre Dev Infiltrated =  
𝐴𝑛𝑛𝑢𝑎𝑙 𝑅𝑎𝑖𝑛𝑓𝑎𝑙𝑙 𝑉𝑜𝑙𝑢𝑚𝑒 − 𝑃𝑜𝑠𝑡 𝐷𝑒𝑣 𝑅𝑢𝑛𝑜𝑓𝑓

𝐴𝑛𝑛𝑢𝑎𝑙 𝑅𝑎𝑖𝑛𝑓𝑎𝑙𝑙 𝑉𝑜𝑙𝑢𝑚𝑒−𝑃𝑟𝑒 𝐷𝑒𝑣 𝑅𝑢𝑛𝑜𝑓𝑓
=  

205,082−14,406

205,082−2,812
=

190,676

202,270
= 94.3%  

Anticipated Construction Sequence 

(All dates listed are approximate. Actual construction timelines and sequencing will be 

determined by the contractor based on site conditions, scheduling, and coordination with 

project stakeholders.) 

1. Install temporary Erosion Control BMP’s including silt fence, tracking pad, and check ditch check at 

locations indicated on plans. (March 1 ,2026) 

2. Break ground, strip and stockpile topsoil, rough grade site including foundation, swales, and pond.  (March 

2, 2026 – April 1, 2026). Pond locations to be used as temporary sediment basin. Temporarily stabilize 

stockpiles and disturbed areas once at grade.  

3. Building construction. (April 2026 – October 2026) 

4. Final grading for driveway, walking path, foundation construction. Final Grade Site. Stabilize all finished 

grade areas with topsoil, seed (WisDOT 40 2lbs/1000SF), fertilizer and straw mulch (90lbs/1000 SF).  Install 

culvert checks, ditch checks, and emat as shown. (April 1, 2026 – July 20, 2026)  

5. Pond Construction and install culverts. (August 2026) 

6. Permanently stabilize all areas with topsoil, seed (WisDOT 40 2lbs/1000SF), fertilizer and straw mulch 

(90lbs/1000 SF).  and repair any previously stabilized areas as needed.  (September 1, 2026).  

7. Remove all temporary erosion control measures once vegetation is established. (November 1, 2026) 



Appendix A
CONSTRUCTION PLANS

Del’s Service Center
North Kinney Coulee Road

La Crosse, WI
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MEDIUM RIPRAP

BURIED
POWER LINE
CORRIDOR

FIBER OPTIC

WATERMAIN

SANITARY MAIN

STORM SEWER

REMOVE AND REPLACE
SIDEWALK AS NEEDED

TO MATCH EXISTING

2' WIDE  BERM

SLOPE INTERCEPT

PROPERTY LINE

SANITARY
MANHOLE

CONCRETE
PAVEMENT

APRON

CONCRETE
PAVEMENT
APRON

STORM SEWER

WATER VALVE

6" WATER SERVICE
70 LF

4" SANITARY LATERAL
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CONCRETE PAVEMENT

CONCRETE
PATIO 10' x 20'
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17-10575-62
HICKORY POINT HOLDINGS LLC

4003 KINNEY COULEE RD

MODIFY  EXISTING
STRUCTURE TO RAISE RIM
TO  PROPOSED GRADE

BURIED
POWER LINE
CORRIDOR

WATERMAIN

SANITARY MAIN

PROPERTY LINE

CAUTION
UTILITY CORRIDOR

CONCRETE
PAVEMENT

APRON

EXISTING 8"
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STORMWATER BASIN
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BIORETENTION BASIN A
2:1

CULVERT EL: 712.75

TOP OF POND EL:715.50

OUTLET STRUCTURE
SCALE:NTS

2:1

TOP OF BASIN EL: 715.00

BOTTOM OF BASIN EL:712.00'

TYPICAL BASIN SECTION
SCALE:NTS

POND WIDTH
VARIES

7.00'
BASIN SLOPE TOPSOIL/EMAT

MATCH  EXISTING GRADE
EL: ≈714.006.50'

BASIN SLOPE TOPSOIL/EMAT

2:1

VARIES

PROPOSED PAVEMENT
EL: ≈715.20 2'

BERM VARIES

100-YEAR FLOOD ELEVATION
714.96

EXISTING SUBGRADE
SAND
NATIVE INFILTRATION RATE 3.60 IN/HR

GROUNDWATER ELEVATION: ≈703.42

EXISTING SUBGRADE
SAND
NATIVE INFILTRATION RATE 3.60 IN/HR

NOTES:

1. PLACE ENGINEERED SOIL AFTER CONTRIBUTING AREAS HAVE BEEN STABILIZED.

2. MINIMIZE COMPACTION OF THE SUBGRADE OF BIORETENTION BASINS TO THE
MAXIMUM EXTENT PRACTICAL.

3. MONITOR AND WATER PLANTS AS REQUIRED TO ESTABLISH ADEQUATE
VEGETATION.

BOTTOM OF ENGINEERED SOIL EL:1209.00

TOP OF BERM: 715.50'

5:1

10'

 OVERFLOW WEIR: 715.00 0.
50

'5:1

BASIN A
OVERFLOW WEIR
MEDIUM RIP RAP

EL: 715.00

BERM EL: 715.50

WEIR PROFILE
SCALE:NTS

3:1

15" CULVERT
BOTTOM OF BASIN EL: 712.00

2:1

BURIED
POWER LINE
CORRIDOR

FIBER OPTIC STORM SEWER

2' WIDE  BERM

DRAINAGE FLOWLINE

SLOPE INTERCEPT

PROPERTY LINE
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BIORETENTION BASIN B

2:1

CULVERT / 6" ORIFICE EL: 712.50

RIM EL: 715.00

36" HAALA TRASH RACK

RISER INLET STRUCTURE

6" DIA. ORIFICE

TOP OF POND EL:716.00

OUTLET STRUCTURE
SCALE:NTS

ENGINEERED SOIL PER WDNR
TECHNICAL STANDARD 1004

BOTTOM OF ENGINEERED SOIL EL:707.50

SAND INTERFACE LAYER

2:1

TOP OF BASIN EL: 716.00

BOTTOM OF BASIN EL:710.50

TYPICAL BASIN SECTION
SCALE:NTS

POND WIDTH
10.00'

11.00'
BASIN SLOPE TOPSOIL/EMAT

MATCH  EXISTING GRADE
EL: ≈716.00

11.00'
BASIN SLOPE TOPSOIL/EMAT

2:1

10:1

PROPOSED SIDEWALK
EL: ≈716.425

5'

ENGINEERED SOIL PER WDNR
TECHNICAL STANDARD 1004

BOTTOM OF ENGINEERED SOIL EL: 707.50'

100-YEAR FLOOD ELEVATION
715.04

SAND INTERFACE LAYER

EXISTING SUBGRADE
SILTY SAND
NATIVE INFILTRATION RATE 1.63 IN/HR

GROUNDWATER ELEVATION: ≈702.82

EXISTING SUBGRADE
SILTY SAND

NATIVE INFILTRATION RATE 1.63 IN/HR

NOTES:

1. PLACE ENGINEERED SOIL AFTER CONTRIBUTING AREAS HAVE BEEN STABILIZED.

2. MINIMIZE COMPACTION OF THE SUBGRADE OF BIORETENTION BASINS TO THE MAXIMUM EXTENT
PRACTICAL.

3. MONITOR AND WATER PLANTS AS REQUIRED TO ESTABLISH ADEQUATE VEGETATION.

15" CULVERT

2:1

BOTTOM OF BASIN EL:710.50

SS-4

BURIED
POWER LINE

CORRIDOR

FIBER OPTIC
PROPERTY LINE

CONCRETE
PATIO 10' x 20'
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BIORETENTION BASIN C

17-10575-62
HICKORY POINT HOLDINGS LLC

4003 KINNEY COULEE RD

2:1

12" ORIFICE EL: 712.50

RIM EL: 715.00

36" HAALA TRASH RACK

RISER INLET STRUCTURE
12" DIA. ORIFICE

TOP OF POND EL:716.00

OUTLET STRUCTURE
SCALE:NTS

ENGINEERED SOIL PER WDNR
TECHNICAL STANDARD 1004

SAND INTERFACE LAYER

2:1

TOP OF BASIN EL: 715.50

BOTTOM OF BASIN EL:712.25'

TYPICAL BASIN SECTION
SCALE:NTS

POND WIDTH
VARIES

9.50'
BASIN SLOPE TOPSOIL/EMAT

9.00'
BASIN SLOPE TOPSOIL/EMAT

2:1

10:1

PROPOSED PAVEMENT
EL: ≈715.90 4'

ENGINEERED SOIL PER WDNR
TECHNICAL STANDARD 1004

BOTTOM OF ENGINEERED SOIL EL: 709.25'

100-YEAR FLOOD ELEVATION
715.14

SAND INTERFACE LAYER

EXISTING SUBGRADE
SANDY LEAN CLAY
NATIVE INFILTRATION RATE 0.07 IN/HR

GROUNDWATER ELEVATION: ≈703.02

EXISTING SUBGRADE
SANDY LEAN CLAY
NATIVE INFILTRATION RATE 0.07 IN/HR

NOTES:

1. PLACE ENGINEERED SOIL AFTER CONTRIBUTING AREAS HAVE BEEN STABILIZED.

2. MINIMIZE COMPACTION OF THE SUBGRADE OF BIORETENTION BASINS TO THE MAXIMUM EXTENT PRACTICAL.

3. MONITOR AND WATER PLANTS AS REQUIRED TO ESTABLISH ADEQUATE VEGETATION.

BOTTOM OF ENGINEERED SOIL EL:709.25

TOP OF BERM: 716.00'

10:1

10'

 OVERFLOW WEIR: 715.50 0.
50

'
10:1

BASIN C
OVERFLOW WEIR
EL: 715.50

BERM EL: 716.00

WEIR PROFILE
SCALE:NTS

MATCH  EXISTING GRADE
EL: ≈715.00

2'
BERM

(OR MATCH
EXISTING) VARIES

3:1

SS-5

BERM 716.00

SLOPE INTERCEPT

BURIED
POWER LINE
CORRIDOR

PROPERTY LINE /
SLOPE INTERCEPT

STORMWATER
OUTLET WITH

MEDIUM RIPRAP
I.E. 712.50

BOTTOM OF BASIN: 712.25
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N KINNEY COULEE ROAD

PROPOSED BUILDING
FFE:716.50

BIORETENTION
BASIN C

17-10575-62
HICKORY POINT HOLDINGS LLC

4003 KINNEY COULEE RD

17-10687-260
DEBOER FAMILY LIVING TRUST

2946 LUOYANG AVE

INLET PROTECTION
INLET PROTECTION

INLET PROTECTION

INLET PROTECTION

BIORETENTION
BASIN B

BIORETENTION
BASIN A

SILT FENCE

SILT FENCE

TRACKING PAD

SOIL / MATERIAL STOCKPILE
SILT FENCE

CONCRETE CLEAN OUT
RELOCATE AS NEEDED
 AND DISPOSE OFFSITE

BASINS MAY BE EXCAVATED FIRST
 DURING CONSTRUCTION FUNCTION
 AS TEMPORARY SEDIMENT BASIN

USLE STEP 1
85' @ 2.0%
3/01/26 - 4/01/26

USLE STEP 2
10' @ 5.0%
4/01/26 - 11/01/26

ANTICIPATED CONSTRUCTION SEQUENCE
(All dates provided are estimates. Actual construction timelines and sequencing will
be determined by the contractor based on site conditions, scheduling, and
coordination with project stakeholders.)

1. Install temporary Erosion Control BMP's including silt fence, tracking pad, and
check ditch check at locations indicated on plans. (March 1 ,2026)
2. Break ground, strip and stockpile topsoil, rough grade site including
foundation, swales, and pond.  (March 2, 2026 - April 1, 2026). Pond locations to be
used as temporary sediment basin. Temporarily stabilize stockpiles and disturbed
areas once at grade.
3. Building construction. (April 2026 - October 2026)
4. Final grading for driveway, walking path, foundation construction. Final Grade
Site. Stabilize all finished grade areas with topsoil, seed (WisDOT 40 2lbs/1000SF),
fertilizer and straw mulch (90lbs/1000 SF).  Install culvert checks, ditch checks, and
emat as shown. (April 1, 2026 - July 20, 2026)
5. Pond Construction and install culverts. (August 2026)
6. Permanently stabilize all areas with topsoil, seed (WisDOT 40 2lbs/1000SF),
fertilizer and straw mulch (90lbs/1000 SF).  and repair any previously stabilized
areas as needed.  (September 1, 2026).
7. Remove all temporary erosion control measures once vegetation is
established. (November 1, 2026)

DITCH CHECK

DITCH CHECK

EMAT ALL SLOPES
4:1 OR GREATER

EMAT ALL SLOPES
4:1 OR GREATER

EMAT ALL SLOPES
4:1 OR GREATER

15' 30'0'



C5.0

(CAN BE INSTALLED IN ANY INLET WITHOUT A CURB BOX)

GEOTEXTILE FABRIC,
TYPE FF

INLET PROTECTION

INLET PROTECTION, TYPE B  (WITHOUT CURB BOX)

1

WOOD POSTS LENGTH
4'-0" MIN. 2'-0" MIN.

DEPTH IN GROUND.

GEOTEXTILE FABRIC ONLY

BACKFILL & COMPACT TRENCH
WITH EXCAVATED SOIL

ATTACH THE FABRIC TO THE
POSTS WITH WIRE STAPLES
OR WOODEN LATH AND NAILS

FLOW DIRECTION

NOTE:  ADDITIONAL POST DEPTH OR TIE BACKS
MAY BE REQUIRED IN UNSTABLE SOILS

*NOTE: 8'-0" POST SPACING
ALLOWED IF A WOVEN
GEOTEXTILE FABRIC IS USED.

EXCESS FABRIC

FLOW DIRECTION

GEOTEXTILE FABRIC

ANCHOR STAKE
MIIN. 18" LONG

FLOW DIRECTION

SILT
FENCE

TIEBACK BETWEEN FENCE
POST AND ANCHOR

FLOW

SUPPORT CORD
FLOD 3" MAX.

GEOTEXTILE
FABRIC

3

2

2

3'-0" MAX.*
3'-0" MAX.*

3'-0" MAX.*
3'-0" MAX.*

2"
-0

"±

SILT FENCE TIE BACK

TRENCH DETAILSILT FENCE

EROSION CONTROL
DETAILS

General Notes
1. Construct and maintain erosion control measures in accordance with Wisconsin DNR and local requirements.
2. Install erosion control practices prior to initiating other land disturbing activities.
3. Inspect erosion control measures weekly and after every rainfall event exceeding 0.5 inches within 24 hours.

Repair to erosion control measures shall occur within 24 hours of inspection.
4. Erosion control is the responsibility of the contractor or landowner until site is stabilized. Additional erosion

control measures, as requested by regulatory agents or owner's engineer, shall be installed within 24 hours.
5. Install tracking controls to prevent sediment from being tracked onto adjacent roadways. Sediment in the

roadway shall be removed by street cleaning (not hydraulic flushing) before the end of each work day.
6. Install inlet filters prior to construction or immediately after inlets are installed and maintained until site is

stabilized. Remove accumulated sediment when it reaches 1/3 to 1/2 of the device depth.
7. Divert channelized runoff from adjacent land around disturbed areas.
8. Install perimeter control around stockpiles and stabilize stockpiles that will remain inactive for 7 days or longer.
9. Temporarily stabilize disturbed areas that will remain inactive for 14 days.
10. Permanently stabilize any portion of the site within 7 days of reaching final grade.
11. Install and maintain a concrete washout. Chute washwater may not be dumped on the ground.
12. De-watering shall conform to DNR Technical Standard 1061 and may not increase erosion.
13. Remove accumulated sediment from ditch checks and stone weepers when it reaches 1/2 of the device height.
14. Remove all erosion control measures once all disturbed areas are vegetated.
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50' MIN.

12" MIN. DEPTH
(3"CLEAR STONE)

24'

2:1
2:1

NOTE: THE CENTER OF THE DITCH CHECK SHOULD
BE 6-INCHES LOWER THAN THE SIDES.

2'
3" CLEAR STONE

DITCH FLOWLINE

TRACKING PAD

TEMPORARY DITCH CHECK

EROSION MAT
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     STAPLE PATTERN RECOMMENDATIONS FOR SLOPE INSTALLATIONS.

AutoCAD SHX Text
1. PREPARE SOIL BEFORE INSTALLING BLANKETS, INCLUDING APPLICATION OF FERTILIZER AND SEED. NOTE: WHEN USING CELL-O-SEED DO NOT PREPARE SOIL BEFORE INSTALLING BLANKETS, INCLUDING APPLICATION OF FERTILIZER AND SEED. NOTE: WHEN USING CELL-O-SEED DO NOT SEED PREPARED AREA. CELL-O-SEED MUST BE INSTALLED WITH PAPER SIDE DOWN. 2. BEGIN AT THE TOP OF THE SLOPE BY ANCHORING THE BLANKET IN 6" DEEP X 6" WIDE TRENCH. BACKFILL AND COMPACT THE TRENCH BEGIN AT THE TOP OF THE SLOPE BY ANCHORING THE BLANKET IN 6" DEEP X 6" WIDE TRENCH. BACKFILL AND COMPACT THE TRENCH AFTER STAPLING. 3. ROLL THE BLANKETS (A.) DOWN OR (B.) HORIZONTALLY ACROSS THE SLOPE. ROLL THE BLANKETS (A.) DOWN OR (B.) HORIZONTALLY ACROSS THE SLOPE. 4. THE EDGES OF PARALLEL BLANKETS MUST BE STAPLED WITH APPROXIMATELY 2" OVERLAP. THE EDGES OF PARALLEL BLANKETS MUST BE STAPLED WITH APPROXIMATELY 2" OVERLAP. 5. WHEN BLANKETS MUST BE SPLICED DOWN THE SLOPE, PLACE BLANKETS END OVER END (SHINGLE STYLE) WITH APPROXIMATELY 4" WHEN BLANKETS MUST BE SPLICED DOWN THE SLOPE, PLACE BLANKETS END OVER END (SHINGLE STYLE) WITH APPROXIMATELY 4" OVERLAP. STAPLE THROUGH OVERLAPPED AREA, APPROXIMATELY 12" APART. 6. ALL BLANKETS MUST BE SECURELY FASTENED TO THE SLOPE BY PLACING STAPLES/STAKES IN APPROPRIATE LOCATIONS AS ALL BLANKETS MUST BE SECURELY FASTENED TO THE SLOPE BY PLACING STAPLES/STAKES IN APPROPRIATE LOCATIONS AS RECOMMENDED BY THE MANUFACTURER.
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BOLLARD

NOTES:
1. MAXIMUM SLOPE AT ALL HANDICAP ACCESSIBLE WALKS 1:20. MAXIMUM SLOPE AT HANDICAP

ACCESSIBLE RAMP 1:12. RAMPS OVERCOMING MORE THAN 6" CHANGE IN ELEVATION TO HAVE
HANDRAILS ON BOTH SIDES.

2. ALL DRIVEWAYS, CURB ADJACENT TO DRIVEWAYS, AND SIDEWALK CONSTRUCTION WITHIN THE PUBLIC
RIGHT-OF-WAY, SHALL BE COMPLETED IN ACCORDANCE WITH LOCAL AND STATE CODES.

3. ALL PARKING STALLS SHALL BE STRIPED WITH WHITE OR YELLOW STRIPES A MINIMUM OF 4" WIDE.
ACCESSIBLE STALLS SHALL BE MARKED BY AN APPROVED SIGN. ACCESS AISLES SHALL BE PAINTED WITH
CROSS HATCHING.

ACCESSIBLE PARKING STALLS

2.0% SLOPE MAX

SIGN

SIGN

2.0% SLOPE MAX

9'

9'

9'

18'

SIGN

RIDER SIGN TO
READ "VAN
ACCESSIBLE"

VEHICLE WITH VET OR
DISABLED PLATES OR STATE
DISABLED CARD THIS STALL

ACCESSIBLE PARKING STALL SIGN

12" X 18" MIN. REFLECTIVE OR NON-REFLECTIVE 4 GA. METAL SIGN
(WHITE BACKGROUND, BLUE SYMBOL, AND GREEN LETTERING)

INTERNATIONAL HANDICAP SYMBOL

MESSAGE TO READ - "RESERVED PARKING VEHICLES WITH VET OR
DISABLED PLATES OR STATE DISABLED CARD THIS STALL." ALL
LETTERING TO BE GREEN (PER STATE TRANS. 200.07)

TROWEL FINISH

PAVEMENT OR GRADE

10" DIA. CONCRETE FILLED HOLE

2" X 2" STEEL TUBE W/ TOP CAPPED
W/ STEEL PLATE (GRIND SMOOTH)

(EMBED POST MIN. 24")

4'
-0

" M
IN

.
5'

-0
" M

IN
.

1'
-7

"

6"

10"2"

22
"

3'-7"

15°
2"

10"

16"R

4"

3'
-1

0"

9"16"

SHALL BE 4" WIDE OF UNIFORM WEIGHT WITH NO "SKIPS" OR BARE
SURFACE USING EITHER TEMPLATE OF STRIPING MACHINE; STRIPES
ADHERENCE OF PAINT.  PAINT SHALL BE APPLIED ONLY TO A DRY

STRIPING:  PRIOR TO APPLICATION OF STRIPING PAINT, ASPHALT 

PAINT:  THE PAINT SHALL BE WHITE TRAFFIC PAINT CONFORMING
TO THE WISCONSIN STATE HIGHWAY DEPARTMENT STANDARD

SPOTS.  FINISHED STRIPING SHALL BE APPROVED BY THE ARCHITECT.

SURFACES SHOULD BE CLEANED OF MATERIAL THAT WOULD PREVENT

SPECIFICATIONS FOR HIGHWAY CONSTRUCTION.

HANDICAP PARKING SYMBOL

PAVEMENT MARKING

20
'-0

" O
R

(A
S 

RE
Q

U
IR

ED
)

4" MIN.
6" MAX.PAVEMENT STRIPING, TYP.

NOTE:
USE NON-REFLECTIVE WHITE PAINT, TYP. BUT USE YELLOW
PAINT ON CONCRETE OR OTHER MATERIALS IF WHITE PAINT
DOES NOT PROVIDE SUFFICIENT CONTRAST.

4" CONCRETE PAVEMENT

4" BASE AGGREGATE
DENSE 34-INCH

COMPACTED SUBGRADE

TYPICAL SIDEWALK SECTION

4" TYP

1
4" RADIUS

3
4"

AT EXPANSION JOINTS

4" TYP

1
4" RADIUS1"

1
4"

AT CONTRACTION JOINTS

MESH @ 2 "

CONCRETE PAVEMENT

6" OF 1 1 4" DENSE GRADED BASE

6" CONCRETE PAVEMENT
FIBERGLASS REBAR 24" OC

PAVEMENT DETAILS
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10' TAPER (TYP.)

PLAN VIEW

1'

EXCAVATION BELOW SUBGRADE

POCKET OF UNSUITABLE MATERIAL

10' OR AS SPECIFIED
BY ENGINEER

LIMITS OF EXCAVATION BELOW SUBGRADE

POCKET OF UNSUITABLE MATERIAL

LIMITS OF EXCAVATION BELOW SUBGRADE

VARIES

EXISTING PROFILE

FINISHED PROFILE

SUBGRADE PROFILE

PROFILE VIEW

1. EXACT LOCATION OF E.B.S.
(EXCAVATION BELOW SUBGRADE)
SHALL BE DETERMINED BY THE
ENGINEER IN THE FIELD.

2. E.B.S. AREA TO BE BACKFILLED
WITH MATERIAL ACCEPTABLE TO
THE ENGINEER. BACKFILL MUST BE
HOMOGENEOUS WITH ADJOINING
FILL MATERIAL.

COMPACTED SUBGRADE
(EBS MAY BE REQUIRED IN AREAS
OF POOR SOIL CONDITIONS)

12" BREAKER RUN

XXX

GEOTEXTILE FABRIC

AutoCAD SHX Text
1/2" CROWN

AutoCAD SHX Text
GRANULAR FILL

AutoCAD SHX Text
1" CROWN

AutoCAD SHX Text
6"%%C CONC. FILLED STEEL 

AutoCAD SHX Text
PIPE PAINT SAFETY YELLOW

AutoCAD SHX Text
CONCRETE FOOTING

AutoCAD SHX Text
ROUNDED CONC. TOP

AutoCAD SHX Text
1/2" EXP. JOINT

AutoCAD SHX Text
3"

AutoCAD SHX Text
4'-0"

AutoCAD SHX Text
4'-0"

AutoCAD SHX Text
1'-6" 

AutoCAD SHX Text
CONCRETE SIDEWALK

AutoCAD SHX Text
ACCESSIBLE PARKING STALL SIGN

AutoCAD SHX Text
PARKING

AutoCAD SHX Text
RESERVED 

AutoCAD SHX Text
VAN ACCESSIBLE



C5.2

DETAILS OF CONSTRUCTION, MATERIALS, AND WORKMANSHIP NOT
SHOWN ON THIS DRAWING SHALL CONFORM TO THE PERTINENT
REQUIREMENTS OF THE STANDARD SPECIFICATIONS AND THE
APPLICABLE SPECIAL PROVISIONS.

PRECAST REINFORCED CONCRETE CONE TOPS (ECCENTRIC OR
CONCENTRIC) MAY BE USED ON CONCRETE BLOCK STRUCTURES. THE
CONE TOPS SHALL BE INSTALLED ON A BED OF MORTAR.  CONCRETE
BLOCK STRUCTURES ARE ONLY AS APPROVED BY VILLAGE ENGINEER.

ECCENTRIC CONE TOPS MAY BE USED ON ALL STRUCTURES, AND
CONCENTRIC CONE TOPS SHALL BE  USED ONLY ON STRUCTURES 5
FEET OR LESS IN DEPTH, UNLESS OTHERWISE DIRECTED BY THE
ENGINEER.

FLAT TOPS SHALL BE USED IF NECESSARY TO MEET ELEVATION
REQUIREMENTS.  THE FLAT TOP SHALL BE CHOSEN TO
ACCOMMODATE THE SPECIFIED FRAME AND GRATE.

STEPS MEETING THE FOLLOWING REQUIREMENTS SHALL BE
INSTALLED IN ALL STRUCTURES OVER 5 FEET IN DEPTH: 16 INCH C-C
MAXIMUM SPACING; PROJECT A MINIMUM CLEAR DISTANCE OF 4
INCHES FROM THE WALL AT THE POINT OF EMBEDMENT; MINIMUM
LENGTH OF 10 INCHES; MINIMUM WALL EMBEDMENT OF 3 INCHES;
AND BE CAPABLE OF SUPPORTING A CONCENTRATED LOAD OF 300
LBS.

ALL BAR STEEL REINFORCEMENT SHALL BE EMBEDDED 2 INCHES
CLEAR UNLESS OTHERWISE SHOWN OR NOTED.

PRECAST REINFORCED CONCRETE RISERS MAY BE PLACED WITH
TONGUE UP OR DOWN.

ALL PRECAST INLETS SHALL CONFORM TO THE PERTINENT
REQUIREMENTS OF AASHTO DESIGNATION M 199.

ALL STRUCTURES SHALL BE PLACED ON A  BED OF 8" OF BASE
AGGREGATE DENSE AS  AS SHOWN ON MANHOLE DETAIL.

FLAT TOP WITH
ECCENTRIC OPENING

FLAT TOP WITH CENTER
CONCENTRIC OPENING

FLAT TOP WITH 2' X
3' OPENING

FLAT TOPS AND
TRANSITIONS FOR MH

RIM ELEVATION AS
REFERRED TO ON

PLANS

MANHOLE W/FLAT TOP

T. MIN.SIZE
48"
60"
72"
84"
96" 9"

7"
7"
6"
5" 8"

8"
10"
12"
12"

T. MIN.S

TYPICAL STORM SEWER MANHOLE

RIM ELEVATION AS
REFERRED TO ON PLANS

CASTING PER PLAN

T

JOINTS TO BE SEALED WITH
PRESS SEAL CORP. ROPE SEAL
TYPE CPS-210 OR EQUAL AND

SHALL MEET FEDERAL SPEC.
SS-S-210A.

CHANNEL IN MANHOLE FLOOR TO
BE BUILT TO SUIT SIZE AND SHAPE
OF PIPE AND TO A LEVEL 2" ABOVE
SPRING LINE OF PIPE.

PIPE

VARIES

NON-SHRINK
GROUT

PRECAST MANHOLE

CONCRETE

BASE AGGREGATE
DENSE 3/4-INCH

8"

8"NOTES:
CONCRETE ADJUSTING RINGS SHALL NOT BE ALLOWED.

ADJUSTING RINGS SHALL BE MADE WATERTIGHT IN ACCORDANCE WITH SECTION 920
OF THE SPECIFICATIONS.

CONCRETE AND STEEL REINFORCEMENT SHALL CONFORM TO DESIGNATION C-478
REQUIREMENTS OF ASTM SPECIFICATIONS.

PLASTIC STEPS TO BE INSTALLED AT 16" O.C. AND SHALL CONFORM TO ASTM F783 BY
M.A. INDUSTRIES OR EQUAL. SEE SPECIFICATIONS.

10
" M

IN
.

BE
TW

EE
N

CL
EA

TS

4"
MIN.

PRECAST MANHOLE

MORTAR

10
" M

IN
.

BE
TW

EE
N

CL
EA

TS

8" BRICK OR 6" BLOCK
MANHOLE AND  MANHOLE

CHIMNEY

4"
MIN.

SIDE VIEW

3
4"

MIN.

3 4"
M

IN
.

NON-SKID
SURFACE

3
8"

MIN.

FRONT VIEW

PROVIDE CERTIFIED TEST DATA THAT THE STEPS CAN WITHSTAND AN 800-POUND VERTICAL LOAD WITHOUT MORE THAN 3/8-INCH
PERMANENT SET WHEN TESTED IN ACCORDANCE WITH SECTION 10 A.S.T.M. C498.

PROVIDE CERTIFIED TEST DATA THAT THE INSTALLED STEPS CAN  WITHSTAND A HORIZONTAL LOAD OF 400 POUNDS WITH THE LOAD
APPLIED OVER A WIDTH OF 3 1/2" AND CENTERED ON THE RUNG.

STEPS MUST BE EQUALLY SPACED VERTICALLY IN THE ASSEMBLED MANHOLE AT A MAXIMUM DISTANCE OF 16" ON CENTER.

PLASTIC STEPS TO E INSTALLED AT 16" O.C. AND SHALL CONFORM TO ASTM F783 BY M.A. INDUSTRIES OR EQUAL. SEE SPECIFICATIONS.

MANHOLE STEPS DETAIL

3"
MIN.

PROVIDE MINIMUM 6" WIDE EXTERNAL JOINT
SEALING WRAP, EZ-WRAP FROM PRESS-SEAL
GASKET, GATOR WRAP FROM INFI-SHIELD, CRETEX
EXTERNAL WRAP, MAC WRAP FROM MAR MAC OR
APPROVED EQUAL.

GENERAL NOTES

CORE AND POUR
CONCRETE COLLAR

CORE AND POUR
CONCRETE COLLAR

CORE AND POUR
CONCRETE COLLAR

6"
 M

IN
IM

U
M

12
" M

IN
IM

U
M

VA
RI

ES

PROPSED OR EXISTING SUBGRADE

STORM SEWER TRENCH DETAIL

NOTES:
1. STANDARD TRENCH COMPACTION

DEPOSIT BACKFILL MATERIAL IN ALL TRENCHES AND EXCAVATIONS IMMEDIATELY AFTER PLACING SEWER PIPE IN A WAY
THAT CAUSES NO DAMAGE TO THE PIPE. FILL THE TRENCH SIMULTANEOUSLY ON BOTH SIDES OF THE SEWER WITHOUT
CAUSING INJURIOUS SIDE PRESSURES. ALL BACKFILL MATERIAL SHALL BE PLACED IN LIFTS NOT TO EXCEED 8" BEFORE
COMPACTION UNLESS AUTHORIZED BY THE ENGINEER DUE TO THE CHARACTER OF THE MATERIAL AND THE COMPACTING
EQUIPMENT.  EACH LIFT SHALL BE MECHANICALLY COMPACTED TO THE REQUIRED DENSITY PRIOR TO PLACING SUCCEEDING
LIFTS OF BACKFILL MATERIAL.

2. SECTION 1:
MECHANICALLY COMPACTED BEDDING AS REQUIRED BY THE SPECIFICATIONS.
COMPACTION ACHIEVED WITH SMALLER PLATE COMPACTOR.

3. SECTION 2:
COMPACTION OF BACKFILL WITH BOMAG OR HOE-PAC OR SIMILAR EQUIPMENT SHALL NOT BEGIN UNTIL THE DEPTH OF
BACKFILL MATERIAL IS TWO (2) FEET ABOVE THE TOP OF PIPE.

4. IF UNSTABLE MATERIAL EXISTS AT BOTTOM OF TRENCH AN ADDITIONAL 6" OF BEDDING SHALL BE ADDED UNDER THE PIPE.

5. IF PIPE TRENCH IS IN ROCK A MINIMUM OF 8" OF BEDDING UNDER THE PIPE IS REQUIRED.
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STORM
SEWER

MANHOLE ADJUSTMENT DETAIL

NOTES:
1. ADJUST MANHOLES UPWARD WITH

ADUSTING RINGS UNDER FRAME

2. ADJUST MANHOLES DOWNWARD BY
REMOVING CONE AND BARELL SECTIONS
OF LENGTH REQUIRED TO MATCH GREADE

3. SLOPE MANHOLE FRAME AS REQUIRED TO
MATCH SLOPE OF STREET

4. CONSTRUCT CONCRETE COLLAR OF CLASS
GENERAL CONCRETE OR APPROVED EQUAL

TOP OF NEW
PAVEMENT

REBAR HOOPS

1'

1 4"

MANHOLE AND GRATE

ADJUSTMENT RINGS
AS NECESSARY

COMPACTED
BASE AND

SUBGRADE

STORMWATER
DETAILS
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C5.3

35 7
16" D

8 78"
21 1

16" D

1 12"
1 14"

23" D

TYPE "C" FRAME AND GRATE

STORMWATER
DETAILS

HDPE OR HDPP ADJUSTING RINGS (4"
MIN., 9" MAX.) RINGS SHALL BE
CAPABLE OF ACCOMMODATING
GRADE ADJUSTMENTS ON FLAT OR
SLOPING SURFACES TO WITHIN
APPROXIMATELY 1 4".

STORMWATER INLET
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5' 5' 5'

12
"

8'

15'

36" ID HAALA CONE GRATE TRASHRACK
(OR APPROVED EQUAL)

ENDWALL RIP RAP DETAIL

AutoCAD SHX Text
PROFILE

AutoCAD SHX Text
PLAN

AutoCAD SHX Text
8" BASE AGGREGATE DENSE  (WASHED STONE WITH WET SUBGRADE)

AutoCAD SHX Text
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6"
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Appendix B
USGS WEB SOIL SURVEY

Del’s Service Center
North Kinney Coulee Road

La Crosse, WI



Hydrologic Soil Group—La Crosse County, Wisconsin

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

11/21/2025
Page 1 of 4
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Map Scale: 1:830 if printed on A portrait (8.5" x 11") sheet.

Soil Map may not be valid at this scale.



MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Rating Polygons

A

A/D

B

B/D

C

C/D

D

Not rated or not available

Soil Rating Lines
A

A/D

B

B/D

C

C/D

D

Not rated or not available

Soil Rating Points
A

A/D

B

B/D

C

C/D

D

Not rated or not available

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

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: La Crosse County, Wisconsin
Survey Area Data: Version 24, Sep 10, 2025

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

Date(s) aerial images were photographed: Jul 31, 2020—Sep 2, 
2020

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.

Hydrologic Soil Group—La Crosse County, Wisconsin

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey
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Hydrologic Soil Group

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

2030A Udorthents and 
Udipsamments, cut or 
fill

B 1.7 100.0%

Totals for Area of Interest 1.7 100.0%

Description

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

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

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

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

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

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

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is 
for drained areas and the second is for undrained areas. Only the soils that in 
their natural condition are in group D are assigned to dual classes.

Rating Options

Aggregation Method: Dominant Condition

Hydrologic Soil Group—La Crosse County, Wisconsin

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey
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Page 3 of 4



Component Percent Cutoff: None Specified 

Tie-break Rule: Higher

Hydrologic Soil Group—La Crosse County, Wisconsin
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Appendix C

HYDROCAD MODELING RESULTS

• EXISTING MODELING

• PROPOSED MODELING

Del’s Service Center
North Kinney Coulee Road

La Crosse, WI



Proposed SQFT ACRE Proposed SQFT ACRE Proposed SQFT ACRE Proposed SQFT ACRE Proposed SQFT ACRE
Building 0 0.000 Building 0 0.000 Building 15992 0.367 Building 0 0.000 Building 15992 0.367
Pavement 11080 0.254 Pavement 1034 0.024 Pavement 14149 0.325 Pavement 2900 0.067 Pavement 29163 0.669
Grass 3743 0.086 Grass 7441 0.171 Grass 17366 0.399 Grass 7034 0.161 Grass 35584 0.817
Gravel 0 0.000 Gravel 0 0.000 Gravel 0 0.000 Gravel 0 0.000 Gravel 0 0.000
Sidewalk 140 0.003 Sidewalk 290 0.007 Sidewalk 104 0.002 Sidewalk 1489 0.034 Sidewalk 2023 0.046
Pond 376 0.009 Pond 792 0.018 Pond 1485 0.034 Pond 0 0.000 Pond 2653 0.061
TOTAL 15339 0.352 TOTAL 9557 0.219 TOTAL 49096 1.127 TOTAL 11423 0.262 85415 1.961

55% Impervious

Proposed SQFT ACRE Proposed SQFT ACRE

Building 0 0.000 Building 15992 0.367
Pavement 0 0.000 Pavement 29163 0.669
Grass 83414 1.915 Grass -47830 -1.098
Gravel 0 0.000 Gravel 0 0.000
Sidewalk 2001 0.046 Sidewalk 22 0.001
Pond 0 0.000 Pond 2653 0.061
TOTAL 85415 1.961 0 0.000

2.3% Impervious

Existing Site

PROPOSED SITE TOTAL

Site Drainage Areas

0. WEST 2. EAST

Site Changes

3. SOUTH1. CENTER
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E1

Existing Area

EX

Existing Outlet

Routing Diagram for Borton HydroCAD
Prepared by {enter your company name here},  Printed 12/18/2025
HydroCAD® 10.00-14  s/n 05862  © 2015 HydroCAD Software Solutions LLC

Subcat Reach Pond Link



Borton HydroCAD
  Printed  12/18/2025Prepared by {enter your company name here}

Page 2HydroCAD® 10.00-14  s/n 05862  © 2015 HydroCAD Software Solutions LLC

Area Listing (selected nodes)

Area

(acres)

CN Description

(subcatchment-numbers)

1.915 61 >75% Grass cover, Good, HSG B  (E1)

0.046 98 Unconnected pavement, HSG B  (E1)

1.961 62 TOTAL AREA



Borton HydroCAD
  Printed  12/18/2025Prepared by {enter your company name here}

Page 3HydroCAD® 10.00-14  s/n 05862  © 2015 HydroCAD Software Solutions LLC

Soil Listing (selected nodes)

Area

(acres)

Soil

Group

Subcatchment

Numbers

0.000 HSG A

1.961 HSG B E1

0.000 HSG C

0.000 HSG D

0.000 Other

1.961 TOTAL AREA



Borton HydroCAD
  Printed  12/18/2025Prepared by {enter your company name here}
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Ground Covers (selected nodes)

HSG-A

(acres)

HSG-B

(acres)

HSG-C

(acres)

HSG-D

(acres)

Other

(acres)

Total

(acres)

Ground

Cover

Subcatchment

Numbers

0.000 1.915 0.000 0.000 0.000 1.915 >75% Grass cover, Good E1

0.000 0.046 0.000 0.000 0.000 0.046 Unconnected pavement E1

0.000 1.961 0.000 0.000 0.000 1.961 TOTAL AREA



MSE 24-hr 4  1-Year Rainfall=2.57"Borton HydroCAD
  Printed  12/18/2025Prepared by {enter your company name here}
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-Q

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

Runoff Area=85,415 sf   2.34% Impervious   Runoff Depth>0.27"Subcatchment E1: Existing Area
   Flow Length=415'   Tc=20.2 min   UI Adjusted CN=WQ   Runoff=0.26 cfs  0.043 af

   Inflow=0.26 cfs  0.043 afLink EX: Existing Outlet
   Primary=0.26 cfs  0.043 af

Total Runoff Area = 1.961 ac   Runoff Volume = 0.043 af   Average Runoff Depth = 0.27"
97.66% Pervious = 1.915 ac     2.34% Impervious = 0.046 ac



MSE 24-hr 4  1-Year Rainfall=2.57"Borton HydroCAD
  Printed  12/18/2025Prepared by {enter your company name here}
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Summary for Subcatchment E1: Existing Area

Runoff = 0.26 cfs @ 12.41 hrs,  Volume= 0.043 af,  Depth> 0.27"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
MSE 24-hr 4  1-Year Rainfall=2.57"

Area (sf) CN Adj Description
83,414 61 61 >75% Grass cover, Good, HSG B
2,001 98 98 Unconnected pavement, HSG B

85,415 Weighted Average
83,414 97.66% Pervious Area
2,001 2.34% Impervious Area
2,001 100.00% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
17.3 150 0.0120 0.14 Sheet Flow, 

Grass: Short   n= 0.150   P2= 2.94"
2.9 265 0.0100 1.50 Shallow Concentrated Flow, 

Grassed Waterway   Kv= 15.0 fps
20.2 415 Total

Subcatchment E1: Existing Area

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  

(c
fs

)
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0.2
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0.16
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0.12

0.1

0.08

0.06

0.04

0.02

0

MSE 24-hr 4
1-Year Rainfall=2.57"
Runoff Area=85,415 sf
Runoff Volume=0.043 af
Runoff Depth>0.27"
Flow Length=415'
Tc=20.2 min
UI Adjusted CN=WQ

0.26 cfs



MSE 24-hr 4  1-Year Rainfall=2.57"Borton HydroCAD
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Summary for Link EX: Existing Outlet

Inflow Area = 1.961 ac, 2.34% Impervious,  Inflow Depth > 0.27"    for  1-Year event
Inflow = 0.26 cfs @ 12.41 hrs,  Volume= 0.043 af
Primary = 0.26 cfs @ 12.41 hrs,  Volume= 0.043 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Link EX: Existing Outlet

Inflow
Primary

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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lo

w
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Inflow Area=1.961 ac
0.26 cfs

0.26 cfs



MSE 24-hr 4  2-Year Rainfall=2.94"Borton HydroCAD
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-Q

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

Runoff Area=85,415 sf   2.34% Impervious   Runoff Depth>0.40"Subcatchment E1: Existing Area
   Flow Length=415'   Tc=20.2 min   UI Adjusted CN=WQ   Runoff=0.48 cfs  0.065 af

   Inflow=0.48 cfs  0.065 afLink EX: Existing Outlet
   Primary=0.48 cfs  0.065 af

Total Runoff Area = 1.961 ac   Runoff Volume = 0.065 af   Average Runoff Depth = 0.40"
97.66% Pervious = 1.915 ac     2.34% Impervious = 0.046 ac



MSE 24-hr 4  2-Year Rainfall=2.94"Borton HydroCAD
  Printed  12/18/2025Prepared by {enter your company name here}

Page 9HydroCAD® 10.00-14  s/n 05862  © 2015 HydroCAD Software Solutions LLC

Summary for Subcatchment E1: Existing Area

Runoff = 0.48 cfs @ 12.38 hrs,  Volume= 0.065 af,  Depth> 0.40"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
MSE 24-hr 4  2-Year Rainfall=2.94"

Area (sf) CN Adj Description
83,414 61 61 >75% Grass cover, Good, HSG B
2,001 98 98 Unconnected pavement, HSG B

85,415 Weighted Average
83,414 97.66% Pervious Area
2,001 2.34% Impervious Area
2,001 100.00% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
17.3 150 0.0120 0.14 Sheet Flow, 

Grass: Short   n= 0.150   P2= 2.94"
2.9 265 0.0100 1.50 Shallow Concentrated Flow, 

Grassed Waterway   Kv= 15.0 fps
20.2 415 Total

Subcatchment E1: Existing Area

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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MSE 24-hr 4
2-Year Rainfall=2.94"
Runoff Area=85,415 sf
Runoff Volume=0.065 af
Runoff Depth>0.40"
Flow Length=415'
Tc=20.2 min
UI Adjusted CN=WQ

0.48 cfs
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Summary for Link EX: Existing Outlet

Inflow Area = 1.961 ac, 2.34% Impervious,  Inflow Depth > 0.40"    for  2-Year event
Inflow = 0.48 cfs @ 12.38 hrs,  Volume= 0.065 af
Primary = 0.48 cfs @ 12.38 hrs,  Volume= 0.065 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Link EX: Existing Outlet

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=1.961 ac
0.48 cfs

0.48 cfs



MSE 24-hr 4  10-Year Rainfall=4.32"Borton HydroCAD
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-Q

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

Runoff Area=85,415 sf   2.34% Impervious   Runoff Depth>1.05"Subcatchment E1: Existing Area
   Flow Length=415'   Tc=20.2 min   UI Adjusted CN=WQ   Runoff=1.76 cfs  0.172 af

   Inflow=1.76 cfs  0.172 afLink EX: Existing Outlet
   Primary=1.76 cfs  0.172 af

Total Runoff Area = 1.961 ac   Runoff Volume = 0.172 af   Average Runoff Depth = 1.05"
97.66% Pervious = 1.915 ac     2.34% Impervious = 0.046 ac
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Summary for Subcatchment E1: Existing Area

Runoff = 1.76 cfs @ 12.33 hrs,  Volume= 0.172 af,  Depth> 1.05"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
MSE 24-hr 4  10-Year Rainfall=4.32"

Area (sf) CN Adj Description
83,414 61 61 >75% Grass cover, Good, HSG B
2,001 98 98 Unconnected pavement, HSG B

85,415 Weighted Average
83,414 97.66% Pervious Area
2,001 2.34% Impervious Area
2,001 100.00% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
17.3 150 0.0120 0.14 Sheet Flow, 

Grass: Short   n= 0.150   P2= 2.94"
2.9 265 0.0100 1.50 Shallow Concentrated Flow, 

Grassed Waterway   Kv= 15.0 fps
20.2 415 Total

Subcatchment E1: Existing Area

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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lo

w
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MSE 24-hr 4
10-Year Rainfall=4.32"
Runoff Area=85,415 sf
Runoff Volume=0.172 af
Runoff Depth>1.05"
Flow Length=415'
Tc=20.2 min
UI Adjusted CN=WQ

1.76 cfs
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Summary for Link EX: Existing Outlet

Inflow Area = 1.961 ac, 2.34% Impervious,  Inflow Depth > 1.05"    for  10-Year event
Inflow = 1.76 cfs @ 12.33 hrs,  Volume= 0.172 af
Primary = 1.76 cfs @ 12.33 hrs,  Volume= 0.172 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Link EX: Existing Outlet

Inflow
Primary

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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lo

w
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Inflow Area=1.961 ac
1.76 cfs

1.76 cfs
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-Q

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

Runoff Area=85,415 sf   2.34% Impervious   Runoff Depth>1.68"Subcatchment E1: Existing Area
   Flow Length=415'   Tc=20.2 min   UI Adjusted CN=WQ   Runoff=3.03 cfs  0.274 af

   Inflow=3.03 cfs  0.274 afLink EX: Existing Outlet
   Primary=3.03 cfs  0.274 af

Total Runoff Area = 1.961 ac   Runoff Volume = 0.274 af   Average Runoff Depth = 1.68"
97.66% Pervious = 1.915 ac     2.34% Impervious = 0.046 ac
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Summary for Subcatchment E1: Existing Area

Runoff = 3.03 cfs @ 12.32 hrs,  Volume= 0.274 af,  Depth> 1.68"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
MSE 24-hr 4  25-Year Rainfall=5.37"

Area (sf) CN Adj Description
83,414 61 61 >75% Grass cover, Good, HSG B
2,001 98 98 Unconnected pavement, HSG B

85,415 Weighted Average
83,414 97.66% Pervious Area
2,001 2.34% Impervious Area
2,001 100.00% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
17.3 150 0.0120 0.14 Sheet Flow, 

Grass: Short   n= 0.150   P2= 2.94"
2.9 265 0.0100 1.50 Shallow Concentrated Flow, 

Grassed Waterway   Kv= 15.0 fps
20.2 415 Total

Subcatchment E1: Existing Area

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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w
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MSE 24-hr 4
25-Year Rainfall=5.37"
Runoff Area=85,415 sf
Runoff Volume=0.274 af
Runoff Depth>1.68"
Flow Length=415'
Tc=20.2 min
UI Adjusted CN=WQ

3.03 cfs
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Summary for Link EX: Existing Outlet

Inflow Area = 1.961 ac, 2.34% Impervious,  Inflow Depth > 1.68"    for  25-Year event
Inflow = 3.03 cfs @ 12.32 hrs,  Volume= 0.274 af
Primary = 3.03 cfs @ 12.32 hrs,  Volume= 0.274 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Link EX: Existing Outlet

Inflow
Primary

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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Inflow Area=1.961 ac
3.03 cfs

3.03 cfs
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-Q

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

Runoff Area=85,415 sf   2.34% Impervious   Runoff Depth>3.02"Subcatchment E1: Existing Area
   Flow Length=415'   Tc=20.2 min   UI Adjusted CN=WQ   Runoff=5.72 cfs  0.493 af

   Inflow=5.72 cfs  0.493 afLink EX: Existing Outlet
   Primary=5.72 cfs  0.493 af

Total Runoff Area = 1.961 ac   Runoff Volume = 0.493 af   Average Runoff Depth = 3.02"
97.66% Pervious = 1.915 ac     2.34% Impervious = 0.046 ac
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Summary for Subcatchment E1: Existing Area

Runoff = 5.72 cfs @ 12.31 hrs,  Volume= 0.493 af,  Depth> 3.02"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
MSE 24-hr 4  100-Year Rainfall=7.31"

Area (sf) CN Adj Description
83,414 61 61 >75% Grass cover, Good, HSG B
2,001 98 98 Unconnected pavement, HSG B

85,415 Weighted Average
83,414 97.66% Pervious Area
2,001 2.34% Impervious Area
2,001 100.00% Unconnected

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
17.3 150 0.0120 0.14 Sheet Flow, 

Grass: Short   n= 0.150   P2= 2.94"
2.9 265 0.0100 1.50 Shallow Concentrated Flow, 

Grassed Waterway   Kv= 15.0 fps
20.2 415 Total

Subcatchment E1: Existing Area

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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MSE 24-hr 4
100-Year Rainfall=7.31"
Runoff Area=85,415 sf
Runoff Volume=0.493 af
Runoff Depth>3.02"
Flow Length=415'
Tc=20.2 min
UI Adjusted CN=WQ

5.72 cfs
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Summary for Link EX: Existing Outlet

Inflow Area = 1.961 ac, 2.34% Impervious,  Inflow Depth > 3.02"    for  100-Year event
Inflow = 5.72 cfs @ 12.31 hrs,  Volume= 0.493 af
Primary = 5.72 cfs @ 12.31 hrs,  Volume= 0.493 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Link EX: Existing Outlet

Inflow
Primary

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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Inflow Area=1.961 ac
5.72 cfs

5.72 cfs
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Area Listing (selected nodes)

Area

(acres)

CN Description

(subcatchment-numbers)

0.817 61 >75% Grass cover, Good, HSG B  (P0, P1, P2, P3)

0.669 98 Paved parking, HSG B  (P0, P1, P2, P3)

0.367 98 Roofs, HSG B  (P2)

0.046 98 Unconnected pavement, HSG B  (P0, P1, P2, P3)

0.061 98 Water Surface, HSG B  (P0, P1, P2)

1.961 83 TOTAL AREA
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Soil Listing (selected nodes)

Area

(acres)

Soil

Group

Subcatchment

Numbers

0.000 HSG A

1.961 HSG B P0, P1, P2, P3

0.000 HSG C

0.000 HSG D

0.000 Other

1.961 TOTAL AREA
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Ground Covers (selected nodes)

HSG-A

(acres)

HSG-B

(acres)

HSG-C

(acres)

HSG-D

(acres)

Other

(acres)

Total

(acres)

Ground

Cover

Subcatchment

Numbers

0.000 0.817 0.000 0.000 0.000 0.817 >75% Grass cover, Good P0, P1, 

P2, P3

0.000 0.669 0.000 0.000 0.000 0.669 Paved parking P0, P1, 

P2, P3

0.000 0.367 0.000 0.000 0.000 0.367 Roofs P2

0.000 0.046 0.000 0.000 0.000 0.046 Unconnected pavement P0, P1, 

P2, P3

0.000 0.061 0.000 0.000 0.000 0.061 Water Surface P0, P1, 

P2

0.000 1.961 0.000 0.000 0.000 1.961 TOTAL AREA
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Pipe Listing (selected nodes)

Line# Node

Number

In-Invert

(feet)

Out-Invert

(feet)

Length

(feet)

Slope

(ft/ft)

n Diam/Width

(inches)

Height

(inches)

Inside-Fill

(inches)

1 A 712.75 712.50 45.0 0.0056 0.010 15.0 0.0 0.0



MSE 24-hr 4  1-Year Rainfall=2.57"Borton HydroCAD
  Printed  12/18/2025Prepared by {enter your company name here}

Page 6HydroCAD® 10.00-14  s/n 05862  © 2015 HydroCAD Software Solutions LLC

Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-Q

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

Runoff Area=15,339 sf   75.60% Impervious   Runoff Depth>1.82"Subcatchment P0: West Catch
   Tc=6.0 min   CN=WQ   Runoff=0.86 cfs  0.053 af

Runoff Area=9,557 sf   22.14% Impervious   Runoff Depth>0.69"Subcatchment P1: Center Catch
   Tc=6.0 min   CN=WQ   Runoff=0.17 cfs  0.013 af

Runoff Area=49,096 sf   64.63% Impervious   Runoff Depth>1.59"Subcatchment P2: East Catch
   Tc=6.0 min   CN=WQ   Runoff=2.37 cfs  0.149 af

Runoff Area=11,423 sf   38.42% Impervious   Runoff Depth>1.03"Subcatchment P3: South Catch
   Tc=6.0 min   CN=WQ   Runoff=0.34 cfs  0.023 af

Peak Elev=713.16'  Storage=581 cf   Inflow=0.86 cfs  0.053 afPond A: Basin A
   Discarded=0.05 cfs  0.039 af   Primary=0.59 cfs  0.014 af   Tertiary=0.00 cfs  0.000 af   Outflow=0.64 cfs  0.053 af

Peak Elev=713.12'  Storage=2,969 cf   Inflow=2.34 cfs  0.161 afPond B: Basin B
   Discarded=0.07 cfs  0.063 af   Primary=0.39 cfs  0.060 af   Secondary=0.00 cfs  0.000 af   Outflow=0.46 cfs  0.123 af

Peak Elev=713.19'  Storage=1,567 cf   Inflow=2.37 cfs  0.149 afPond C: Basin C
   Discarded=0.00 cfs  0.005 af   Primary=1.63 cfs  0.134 af   Secondary=0.00 cfs  0.000 af   Tertiary=0.00 cfs  0.000 af   Outflow=1.63 cfs  0.139 af

Peak Elev=713.07'  Storage=8 cf   Inflow=0.39 cfs  0.060 afPond MH: Manhole
   Outflow=0.42 cfs  0.060 af

   Inflow=0.49 cfs  0.082 afLink PRO: Proposed Outlet
   Primary=0.49 cfs  0.082 af

Total Runoff Area = 1.961 ac   Runoff Volume = 0.238 af   Average Runoff Depth = 1.46"
41.66% Pervious = 0.817 ac     58.34% Impervious = 1.144 ac
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Summary for Subcatchment P0: West Catch

Runoff = 0.86 cfs @ 12.13 hrs,  Volume= 0.053 af,  Depth> 1.82"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
MSE 24-hr 4  1-Year Rainfall=2.57"

Area (sf) CN Description
0 98 Roofs, HSG B

11,080 98 Paved parking, HSG B
140 98 Unconnected pavement, HSG B

3,743 61 >75% Grass cover, Good, HSG B
376 98 Water Surface, HSG B

15,339 Weighted Average
3,743 24.40% Pervious Area

11,596 75.60% Impervious Area
140 1.21% Unconnected

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

6.0 Direct Entry, 

Subcatchment P0: West Catch

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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MSE 24-hr 4
1-Year Rainfall=2.57"
Runoff Area=15,339 sf
Runoff Volume=0.053 af
Runoff Depth>1.82"
Tc=6.0 min
CN=WQ

0.86 cfs
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Summary for Subcatchment P1: Center Catch

Runoff = 0.17 cfs @ 12.14 hrs,  Volume= 0.013 af,  Depth> 0.69"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
MSE 24-hr 4  1-Year Rainfall=2.57"

Area (sf) CN Description
0 98 Roofs, HSG B

1,034 98 Paved parking, HSG B
290 98 Unconnected pavement, HSG B

7,441 61 >75% Grass cover, Good, HSG B
792 98 Water Surface, HSG B

9,557 Weighted Average
7,441 77.86% Pervious Area
2,116 22.14% Impervious Area

290 13.71% Unconnected

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

6.0 Direct Entry, 

Subcatchment P1: Center Catch

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

F
lo

w
  

(c
fs

)

0.19

0.18

0.17

0.16

0.15

0.14

0.13

0.12

0.11

0.1

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0

MSE 24-hr 4
1-Year Rainfall=2.57"
Runoff Area=9,557 sf
Runoff Volume=0.013 af
Runoff Depth>0.69"
Tc=6.0 min
CN=WQ

0.17 cfs
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Summary for Subcatchment P2: East Catch

Runoff = 2.37 cfs @ 12.13 hrs,  Volume= 0.149 af,  Depth> 1.59"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
MSE 24-hr 4  1-Year Rainfall=2.57"

Area (sf) CN Description
15,992 98 Roofs, HSG B
14,149 98 Paved parking, HSG B

104 98 Unconnected pavement, HSG B
17,366 61 >75% Grass cover, Good, HSG B
1,485 98 Water Surface, HSG B

49,096 Weighted Average
17,366 35.37% Pervious Area
31,730 64.63% Impervious Area

104 0.33% Unconnected

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

6.0 Direct Entry, 

Subcatchment P2: East Catch

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210
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MSE 24-hr 4
1-Year Rainfall=2.57"
Runoff Area=49,096 sf
Runoff Volume=0.149 af
Runoff Depth>1.59"
Tc=6.0 min
CN=WQ

2.37 cfs
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Summary for Subcatchment P3: South Catch

Runoff = 0.34 cfs @ 12.13 hrs,  Volume= 0.023 af,  Depth> 1.03"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
MSE 24-hr 4  1-Year Rainfall=2.57"

Area (sf) CN Description
2,900 98 Paved parking, HSG B
7,034 61 >75% Grass cover, Good, HSG B
1,489 98 Unconnected pavement, HSG B

11,423 Weighted Average
7,034 61.58% Pervious Area
4,389 38.42% Impervious Area
1,489 33.93% Unconnected

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

6.0 Direct Entry, 

Subcatchment P3: South Catch

Runoff

Hydrograph

Time  (hours)
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MSE 24-hr 4
1-Year Rainfall=2.57"
Runoff Area=11,423 sf
Runoff Volume=0.023 af
Runoff Depth>1.03"
Tc=6.0 min
CN=WQ

0.34 cfs
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Summary for Pond A: Basin A

[87] Warning: Oscillations may require smaller dt or Finer Routing (severity=50)

Inflow Area = 0.352 ac, 75.60% Impervious,  Inflow Depth > 1.82"    for  1-Year event
Inflow = 0.86 cfs @ 12.13 hrs,  Volume= 0.053 af
Outflow = 0.64 cfs @ 12.19 hrs,  Volume= 0.053 af,  Atten= 25%,  Lag= 3.9 min
Discarded = 0.05 cfs @ 12.19 hrs,  Volume= 0.039 af
Primary = 0.59 cfs @ 12.19 hrs,  Volume= 0.014 af
Tertiary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 713.16' @ 12.19 hrs   Surf.Area= 640 sf   Storage= 581 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 62.1 min ( 824.7 - 762.6 )

Volume Invert Avail.Storage Storage Description
#1 712.00' 4,058 cf Custom Stage Data (Irregular) Listed below (Recalc)

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

712.00 376 111.0 0 0 376
714.00 877 139.0 1,218 1,218 987
715.00 2,457 287.0 1,601 2,819 6,008
715.50 2,500 300.0 1,239 4,058 6,633

Device Routing     Invert Outlet Devices
#1 Discarded 712.00' 3.600 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 0.00'   
#2 Tertiary 715.00' 10.0' long  x 6.0' 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)  2.37  2.51  2.70  2.68  2.68  2.67  2.65  2.65  2.65  
2.65  2.66  2.66  2.67  2.69  2.72  2.76  2.83   

#3 Primary 712.75' 15.0"  Round Culvert   
L= 45.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 712.75' / 712.50'   S= 0.0056 '/'   Cc= 0.900   
n= 0.010  PVC, smooth interior,  Flow Area= 1.23 sf   

Discarded OutFlow  Max=0.05 cfs @ 12.19 hrs  HW=713.15'   (Free Discharge)
1=Exfiltration  ( Controls 0.05 cfs)

Primary OutFlow  Max=0.58 cfs @ 12.19 hrs  HW=713.15'  TW=712.49'   (Dynamic Tailwater)
3=Culvert  (Inlet Controls 0.58 cfs @ 1.70 fps)

Tertiary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=712.00'  TW=0.00'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond A: Basin A

Inflow
Outflow
Discarded
Primary
Tertiary

Hydrograph

Time  (hours)
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Inflow Area=0.352 ac
Peak Elev=713.16'
Storage=581 cf

0.86 cfs

0.64 cfs

0.05 cfs

0.59 cfs

0.00 cfs
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Summary for Pond B: Basin B

[87] Warning: Oscillations may require smaller dt or Finer Routing (severity=24)
[80] Warning: Exceeded Pond A by 0.12' @ 16.15 hrs (0.00 cfs 0.003 af) 
[80] Warning: Exceeded Pond C by 0.02' @ 12.40 hrs (0.32 cfs 0.002 af) 

Inflow Area = 1.699 ac, 61.41% Impervious,  Inflow Depth > 1.13"    for  1-Year event
Inflow = 2.34 cfs @ 12.19 hrs,  Volume= 0.161 af
Outflow = 0.46 cfs @ 12.50 hrs,  Volume= 0.123 af,  Atten= 81%,  Lag= 18.5 min
Discarded = 0.07 cfs @ 12.57 hrs,  Volume= 0.063 af
Primary = 0.39 cfs @ 12.50 hrs,  Volume= 0.060 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 713.12' @ 12.57 hrs   Surf.Area= 1,737 sf   Storage= 2,969 cf
Flood Elev= 715.25'   Surf.Area= 2,874 sf   Storage= 7,831 cf

Plug-Flow detention time= 191.8 min calculated for 0.123 af (76% of inflow)
Center-of-Mass det. time= 116.1 min ( 937.2 - 821.2 )

Volume Invert Avail.Storage Storage Description
#1 710.50' 10,160 cf Custom Stage Data (Irregular) Listed below (Recalc)

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

710.50 617 172.0 0 0 617
711.00 792 180.0 351 351 858
712.00 1,167 194.0 973 1,325 1,314
712.50 1,460 246.0 655 1,980 3,139
716.00 3,342 291.0 8,179 10,160 5,279

Device Routing     Invert Outlet Devices
#1 Discarded 710.50' 1.630 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 0.00'   
#2 Primary 712.50' 6.0" Vert. Orifice/Grate    C= 0.600   
#3 Secondary 715.00' 36.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   

Discarded OutFlow  Max=0.07 cfs @ 12.57 hrs  HW=713.12'   (Free Discharge)
1=Exfiltration  ( Controls 0.07 cfs)

Primary OutFlow  Max=0.17 cfs @ 12.50 hrs  HW=713.10'  TW=713.07'   (Dynamic Tailwater)
2=Orifice/Grate  (Orifice Controls 0.17 cfs @ 0.87 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=710.50'  TW=712.00'   (Dynamic Tailwater)
3=Orifice/Grate  ( Controls 0.00 cfs)



MSE 24-hr 4  1-Year Rainfall=2.57"Borton HydroCAD
  Printed  12/18/2025Prepared by {enter your company name here}

Page 14HydroCAD® 10.00-14  s/n 05862  © 2015 HydroCAD Software Solutions LLC

Pond B: Basin B
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Summary for Pond C: Basin C

[87] Warning: Oscillations may require smaller dt or Finer Routing (severity=24)

Inflow Area = 1.127 ac, 64.63% Impervious,  Inflow Depth > 1.59"    for  1-Year event
Inflow = 2.37 cfs @ 12.13 hrs,  Volume= 0.149 af
Outflow = 1.63 cfs @ 12.20 hrs,  Volume= 0.139 af,  Atten= 31%,  Lag= 4.4 min
Discarded = 0.00 cfs @ 12.20 hrs,  Volume= 0.005 af
Primary = 1.63 cfs @ 12.20 hrs,  Volume= 0.134 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Tertiary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 713.19' @ 12.20 hrs   Surf.Area= 1,856 sf   Storage= 1,567 cf

Plug-Flow detention time= 100.9 min calculated for 0.139 af (93% of inflow)
Center-of-Mass det. time= 65.2 min ( 830.9 - 765.7 )

Volume Invert Avail.Storage Storage Description
#1 712.25' 8,517 cf Custom Stage Data (Irregular) Listed below (Recalc)

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

712.25 1,485 200.0 0 0 1,485
712.50 1,586 203.0 384 384 1,594
715.50 2,917 241.0 6,654 7,038 3,092
716.00 3,000 250.0 1,479 8,517 3,465

Device Routing     Invert Outlet Devices
#1 Discarded 712.25' 0.070 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 0.00'   
#2 Primary 712.50' 12.0" Vert. Orifice/Grate    C= 0.600   
#3 Secondary 715.00' 36.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#4 Tertiary 715.50' 10.0' 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  2.92  2.97  3.07  3.32   

Discarded OutFlow  Max=0.00 cfs @ 12.20 hrs  HW=713.19'   (Free Discharge)
1=Exfiltration  ( Controls 0.00 cfs)

Primary OutFlow  Max=1.62 cfs @ 12.20 hrs  HW=713.19'  TW=712.54'   (Dynamic Tailwater)
2=Orifice/Grate  (Orifice Controls 1.62 cfs @ 2.82 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=712.25'  TW=712.00'   (Dynamic Tailwater)
3=Orifice/Grate  ( Controls 0.00 cfs)

Tertiary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=712.25'  TW=0.00'   (Dynamic Tailwater)
4=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond C: Basin C
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Summary for Pond MH: Manhole

[90] Warning: Qout>Qin may require smaller dt or Finer Routing
[80] Warning: Exceeded Pond B by 0.36' @ 23.95 hrs (0.04 cfs 0.090 af) 

Inflow Area = 1.699 ac, 61.41% Impervious,  Inflow Depth = 0.42"    for  1-Year event
Inflow = 0.39 cfs @ 12.50 hrs,  Volume= 0.060 af
Outflow = 0.42 cfs @ 12.50 hrs,  Volume= 0.060 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.42 cfs @ 12.50 hrs,  Volume= 0.060 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 713.07' @ 12.50 hrs   Surf.Area= 7 sf   Storage= 8 cf
Flood Elev= 715.00'   Surf.Area= 7 sf   Storage= 21 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 0.6 min ( 843.9 - 843.3 )

Volume Invert Avail.Storage Storage Description
#1 712.00' 616 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

712.00 7 0 0
800.00 7 616 616

Device Routing     Invert Outlet Devices
#1 Primary 712.75' 12.0" Vert. Orifice/Grate    C= 0.600   

Primary OutFlow  Max=0.42 cfs @ 12.50 hrs  HW=713.07'  TW=0.00'   (Dynamic Tailwater)
1=Orifice/Grate  (Orifice Controls 0.42 cfs @ 1.92 fps)
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Pond MH: Manhole
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Summary for Link PRO: Proposed Outlet

Inflow Area = 1.961 ac, 58.34% Impervious,  Inflow Depth > 0.50"    for  1-Year event
Inflow = 0.49 cfs @ 12.50 hrs,  Volume= 0.082 af
Primary = 0.49 cfs @ 12.50 hrs,  Volume= 0.082 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Link PRO: Proposed Outlet
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-Q

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

Runoff Area=15,339 sf   75.60% Impervious   Runoff Depth>2.13"Subcatchment P0: West Catch
   Tc=6.0 min   CN=WQ   Runoff=1.00 cfs  0.063 af

Runoff Area=9,557 sf   22.14% Impervious   Runoff Depth>0.87"Subcatchment P1: Center Catch
   Tc=6.0 min   CN=WQ   Runoff=0.23 cfs  0.016 af

Runoff Area=49,096 sf   64.63% Impervious   Runoff Depth>1.87"Subcatchment P2: East Catch
   Tc=6.0 min   CN=WQ   Runoff=2.79 cfs  0.176 af

Runoff Area=11,423 sf   38.42% Impervious   Runoff Depth>1.25"Subcatchment P3: South Catch
   Tc=6.0 min   CN=WQ   Runoff=0.42 cfs  0.027 af

Peak Elev=713.29'  Storage=671 cf   Inflow=1.00 cfs  0.063 afPond A: Basin A
   Discarded=0.06 cfs  0.044 af   Primary=0.75 cfs  0.019 af   Tertiary=0.00 cfs  0.000 af   Outflow=0.81 cfs  0.063 af

Peak Elev=713.29'  Storage=3,273 cf   Inflow=2.85 cfs  0.195 afPond B: Basin B
   Discarded=0.07 cfs  0.066 af   Primary=0.46 cfs  0.089 af   Secondary=0.00 cfs  0.000 af   Outflow=0.52 cfs  0.155 af

Peak Elev=713.30'  Storage=1,778 cf   Inflow=2.79 cfs  0.176 afPond C: Basin C
   Discarded=0.00 cfs  0.005 af   Primary=1.93 cfs  0.160 af   Secondary=0.00 cfs  0.000 af   Tertiary=0.00 cfs  0.000 af   Outflow=1.93 cfs  0.165 af

Peak Elev=713.10'  Storage=8 cf   Inflow=0.46 cfs  0.089 afPond MH: Manhole
   Outflow=0.48 cfs  0.089 af

   Inflow=0.59 cfs  0.116 afLink PRO: Proposed Outlet
   Primary=0.59 cfs  0.116 af

Total Runoff Area = 1.961 ac   Runoff Volume = 0.281 af   Average Runoff Depth = 1.72"
41.66% Pervious = 0.817 ac     58.34% Impervious = 1.144 ac
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Summary for Subcatchment P0: West Catch

Runoff = 1.00 cfs @ 12.13 hrs,  Volume= 0.063 af,  Depth> 2.13"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
MSE 24-hr 4  2-Year Rainfall=2.94"

Area (sf) CN Description
0 98 Roofs, HSG B

11,080 98 Paved parking, HSG B
140 98 Unconnected pavement, HSG B

3,743 61 >75% Grass cover, Good, HSG B
376 98 Water Surface, HSG B

15,339 Weighted Average
3,743 24.40% Pervious Area

11,596 75.60% Impervious Area
140 1.21% Unconnected

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

6.0 Direct Entry, 

Subcatchment P0: West Catch
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2-Year Rainfall=2.94"
Runoff Area=15,339 sf
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Runoff Depth>2.13"
Tc=6.0 min
CN=WQ

1.00 cfs
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Summary for Subcatchment P1: Center Catch

Runoff = 0.23 cfs @ 12.14 hrs,  Volume= 0.016 af,  Depth> 0.87"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
MSE 24-hr 4  2-Year Rainfall=2.94"

Area (sf) CN Description
0 98 Roofs, HSG B

1,034 98 Paved parking, HSG B
290 98 Unconnected pavement, HSG B

7,441 61 >75% Grass cover, Good, HSG B
792 98 Water Surface, HSG B

9,557 Weighted Average
7,441 77.86% Pervious Area
2,116 22.14% Impervious Area

290 13.71% Unconnected

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

6.0 Direct Entry, 

Subcatchment P1: Center Catch
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Summary for Subcatchment P2: East Catch

Runoff = 2.79 cfs @ 12.13 hrs,  Volume= 0.176 af,  Depth> 1.87"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
MSE 24-hr 4  2-Year Rainfall=2.94"

Area (sf) CN Description
15,992 98 Roofs, HSG B
14,149 98 Paved parking, HSG B

104 98 Unconnected pavement, HSG B
17,366 61 >75% Grass cover, Good, HSG B
1,485 98 Water Surface, HSG B

49,096 Weighted Average
17,366 35.37% Pervious Area
31,730 64.63% Impervious Area

104 0.33% Unconnected

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

6.0 Direct Entry, 

Subcatchment P2: East Catch
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Runoff Area=49,096 sf
Runoff Volume=0.176 af
Runoff Depth>1.87"
Tc=6.0 min
CN=WQ

2.79 cfs
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Summary for Subcatchment P3: South Catch

Runoff = 0.42 cfs @ 12.13 hrs,  Volume= 0.027 af,  Depth> 1.25"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
MSE 24-hr 4  2-Year Rainfall=2.94"

Area (sf) CN Description
2,900 98 Paved parking, HSG B
7,034 61 >75% Grass cover, Good, HSG B
1,489 98 Unconnected pavement, HSG B

11,423 Weighted Average
7,034 61.58% Pervious Area
4,389 38.42% Impervious Area
1,489 33.93% Unconnected

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

6.0 Direct Entry, 

Subcatchment P3: South Catch
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MSE 24-hr 4
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Runoff Area=11,423 sf
Runoff Volume=0.027 af
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CN=WQ

0.42 cfs
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Summary for Pond A: Basin A

[87] Warning: Oscillations may require smaller dt or Finer Routing (severity=41)

Inflow Area = 0.352 ac, 75.60% Impervious,  Inflow Depth > 2.13"    for  2-Year event
Inflow = 1.00 cfs @ 12.13 hrs,  Volume= 0.063 af
Outflow = 0.81 cfs @ 12.18 hrs,  Volume= 0.063 af,  Atten= 19%,  Lag= 3.1 min
Discarded = 0.06 cfs @ 12.57 hrs,  Volume= 0.044 af
Primary = 0.75 cfs @ 12.18 hrs,  Volume= 0.019 af
Tertiary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 713.29' @ 12.57 hrs   Surf.Area= 676 sf   Storage= 671 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 63.9 min ( 824.8 - 760.9 )

Volume Invert Avail.Storage Storage Description
#1 712.00' 4,058 cf Custom Stage Data (Irregular) Listed below (Recalc)

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

712.00 376 111.0 0 0 376
714.00 877 139.0 1,218 1,218 987
715.00 2,457 287.0 1,601 2,819 6,008
715.50 2,500 300.0 1,239 4,058 6,633

Device Routing     Invert Outlet Devices
#1 Discarded 712.00' 3.600 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 0.00'   
#2 Tertiary 715.00' 10.0' long  x 6.0' 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)  2.37  2.51  2.70  2.68  2.68  2.67  2.65  2.65  2.65  
2.65  2.66  2.66  2.67  2.69  2.72  2.76  2.83   

#3 Primary 712.75' 15.0"  Round Culvert   
L= 45.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 712.75' / 712.50'   S= 0.0056 '/'   Cc= 0.900   
n= 0.010  PVC, smooth interior,  Flow Area= 1.23 sf   

Discarded OutFlow  Max=0.06 cfs @ 12.57 hrs  HW=713.29'   (Free Discharge)
1=Exfiltration  ( Controls 0.06 cfs)

Primary OutFlow  Max=0.73 cfs @ 12.18 hrs  HW=713.20'  TW=712.76'   (Dynamic Tailwater)
3=Culvert  (Inlet Controls 0.73 cfs @ 1.81 fps)

Tertiary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=712.00'  TW=0.00'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond A: Basin A
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Summary for Pond B: Basin B

[87] Warning: Oscillations may require smaller dt or Finer Routing (severity=25)
[80] Warning: Exceeded Pond A by 0.15' @ 16.85 hrs (0.00 cfs 0.007 af) 
[80] Warning: Exceeded Pond C by 0.05' @ 12.30 hrs (0.67 cfs 0.004 af) 

Inflow Area = 1.699 ac, 61.41% Impervious,  Inflow Depth > 1.38"    for  2-Year event
Inflow = 2.85 cfs @ 12.18 hrs,  Volume= 0.195 af
Outflow = 0.52 cfs @ 12.46 hrs,  Volume= 0.155 af,  Atten= 82%,  Lag= 16.4 min
Discarded = 0.07 cfs @ 12.51 hrs,  Volume= 0.066 af
Primary = 0.46 cfs @ 12.46 hrs,  Volume= 0.089 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 713.29' @ 12.51 hrs   Surf.Area= 1,818 sf   Storage= 3,273 cf
Flood Elev= 715.25'   Surf.Area= 2,874 sf   Storage= 7,831 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 96.5 min ( 917.1 - 820.6 )

Volume Invert Avail.Storage Storage Description
#1 710.50' 10,160 cf Custom Stage Data (Irregular) Listed below (Recalc)

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

710.50 617 172.0 0 0 617
711.00 792 180.0 351 351 858
712.00 1,167 194.0 973 1,325 1,314
712.50 1,460 246.0 655 1,980 3,139
716.00 3,342 291.0 8,179 10,160 5,279

Device Routing     Invert Outlet Devices
#1 Discarded 710.50' 1.630 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 0.00'   
#2 Primary 712.50' 6.0" Vert. Orifice/Grate    C= 0.600   
#3 Secondary 715.00' 36.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   

Discarded OutFlow  Max=0.07 cfs @ 12.51 hrs  HW=713.29'   (Free Discharge)
1=Exfiltration  ( Controls 0.07 cfs)

Primary OutFlow  Max=0.41 cfs @ 12.46 hrs  HW=713.28'  TW=713.09'   (Dynamic Tailwater)
2=Orifice/Grate  (Orifice Controls 0.41 cfs @ 2.08 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=710.50'  TW=712.00'   (Dynamic Tailwater)
3=Orifice/Grate  ( Controls 0.00 cfs)
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Pond B: Basin B
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Summary for Pond C: Basin C

[87] Warning: Oscillations may require smaller dt or Finer Routing (severity=21)

Inflow Area = 1.127 ac, 64.63% Impervious,  Inflow Depth > 1.87"    for  2-Year event
Inflow = 2.79 cfs @ 12.13 hrs,  Volume= 0.176 af
Outflow = 1.93 cfs @ 12.20 hrs,  Volume= 0.165 af,  Atten= 31%,  Lag= 4.2 min
Discarded = 0.00 cfs @ 12.59 hrs,  Volume= 0.005 af
Primary = 1.93 cfs @ 12.20 hrs,  Volume= 0.160 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Tertiary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 713.30' @ 12.59 hrs   Surf.Area= 1,902 sf   Storage= 1,778 cf

Plug-Flow detention time= 97.7 min calculated for 0.165 af (94% of inflow)
Center-of-Mass det. time= 65.8 min ( 830.4 - 764.6 )

Volume Invert Avail.Storage Storage Description
#1 712.25' 8,517 cf Custom Stage Data (Irregular) Listed below (Recalc)

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

712.25 1,485 200.0 0 0 1,485
712.50 1,586 203.0 384 384 1,594
715.50 2,917 241.0 6,654 7,038 3,092
716.00 3,000 250.0 1,479 8,517 3,465

Device Routing     Invert Outlet Devices
#1 Discarded 712.25' 0.070 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 0.00'   
#2 Primary 712.50' 12.0" Vert. Orifice/Grate    C= 0.600   
#3 Secondary 715.00' 36.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#4 Tertiary 715.50' 10.0' 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  2.92  2.97  3.07  3.32   

Discarded OutFlow  Max=0.00 cfs @ 12.59 hrs  HW=713.30'   (Free Discharge)
1=Exfiltration  ( Controls 0.00 cfs)

Primary OutFlow  Max=1.92 cfs @ 12.20 hrs  HW=713.27'  TW=712.87'   (Dynamic Tailwater)
2=Orifice/Grate  (Orifice Controls 1.92 cfs @ 2.98 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=712.25'  TW=712.00'   (Dynamic Tailwater)
3=Orifice/Grate  ( Controls 0.00 cfs)

Tertiary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=712.25'  TW=0.00'   (Dynamic Tailwater)
4=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond C: Basin C
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Summary for Pond MH: Manhole

[90] Warning: Qout>Qin may require smaller dt or Finer Routing
[80] Warning: Exceeded Pond B by 0.26' @ 23.95 hrs (0.03 cfs 0.085 af) 

Inflow Area = 1.699 ac, 61.41% Impervious,  Inflow Depth = 0.63"    for  2-Year event
Inflow = 0.46 cfs @ 12.46 hrs,  Volume= 0.089 af
Outflow = 0.48 cfs @ 12.45 hrs,  Volume= 0.089 af,  Atten= 0%,  Lag= 0.0 min
Primary = 0.48 cfs @ 12.45 hrs,  Volume= 0.089 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 713.10' @ 12.45 hrs   Surf.Area= 7 sf   Storage= 8 cf
Flood Elev= 715.00'   Surf.Area= 7 sf   Storage= 21 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 0.6 min ( 843.5 - 842.9 )

Volume Invert Avail.Storage Storage Description
#1 712.00' 616 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

712.00 7 0 0
800.00 7 616 616

Device Routing     Invert Outlet Devices
#1 Primary 712.75' 12.0" Vert. Orifice/Grate    C= 0.600   

Primary OutFlow  Max=0.47 cfs @ 12.45 hrs  HW=713.09'  TW=0.00'   (Dynamic Tailwater)
1=Orifice/Grate  (Orifice Controls 0.47 cfs @ 1.99 fps)
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Pond MH: Manhole
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Summary for Link PRO: Proposed Outlet

Inflow Area = 1.961 ac, 58.34% Impervious,  Inflow Depth > 0.71"    for  2-Year event
Inflow = 0.59 cfs @ 12.21 hrs,  Volume= 0.116 af
Primary = 0.59 cfs @ 12.21 hrs,  Volume= 0.116 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Link PRO: Proposed Outlet
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-Q

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

Runoff Area=15,339 sf   75.60% Impervious   Runoff Depth>3.33"Subcatchment P0: West Catch
   Tc=6.0 min   CN=WQ   Runoff=1.56 cfs  0.098 af

Runoff Area=9,557 sf   22.14% Impervious   Runoff Depth>1.67"Subcatchment P1: Center Catch
   Tc=6.0 min   CN=WQ   Runoff=0.50 cfs  0.030 af

Runoff Area=49,096 sf   64.63% Impervious   Runoff Depth>2.99"Subcatchment P2: East Catch
   Tc=6.0 min   CN=WQ   Runoff=4.51 cfs  0.280 af

Runoff Area=11,423 sf   38.42% Impervious   Runoff Depth>2.17"Subcatchment P3: South Catch
   Tc=6.0 min   CN=WQ   Runoff=0.77 cfs  0.047 af

Peak Elev=713.94'  Storage=1,170 cf   Inflow=1.56 cfs  0.098 afPond A: Basin A
   Discarded=0.07 cfs  0.059 af   Primary=0.97 cfs  0.039 af   Tertiary=0.00 cfs  0.000 af   Outflow=1.03 cfs  0.098 af

Peak Elev=713.94'  Storage=4,566 cf   Inflow=3.55 cfs  0.333 afPond B: Basin B
   Discarded=0.08 cfs  0.076 af   Primary=0.81 cfs  0.211 af   Secondary=0.00 cfs  0.000 af   Outflow=0.89 cfs  0.287 af

Peak Elev=713.97'  Storage=3,151 cf   Inflow=4.51 cfs  0.280 afPond C: Basin C
   Discarded=0.00 cfs  0.005 af   Primary=2.08 cfs  0.264 af   Secondary=0.00 cfs  0.000 af   Tertiary=0.00 cfs  0.000 af   Outflow=2.08 cfs  0.269 af

Peak Elev=713.21'  Storage=8 cf   Inflow=0.81 cfs  0.211 afPond MH: Manhole
   Outflow=0.81 cfs  0.211 af

   Inflow=1.38 cfs  0.258 afLink PRO: Proposed Outlet
   Primary=1.38 cfs  0.258 af

Total Runoff Area = 1.961 ac   Runoff Volume = 0.456 af   Average Runoff Depth = 2.79"
41.66% Pervious = 0.817 ac     58.34% Impervious = 1.144 ac
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Summary for Subcatchment P0: West Catch

Runoff = 1.56 cfs @ 12.13 hrs,  Volume= 0.098 af,  Depth> 3.33"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
MSE 24-hr 4  10-Year Rainfall=4.32"

Area (sf) CN Description
0 98 Roofs, HSG B

11,080 98 Paved parking, HSG B
140 98 Unconnected pavement, HSG B

3,743 61 >75% Grass cover, Good, HSG B
376 98 Water Surface, HSG B

15,339 Weighted Average
3,743 24.40% Pervious Area

11,596 75.60% Impervious Area
140 1.21% Unconnected

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

6.0 Direct Entry, 

Subcatchment P0: West Catch
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Summary for Subcatchment P1: Center Catch

Runoff = 0.50 cfs @ 12.14 hrs,  Volume= 0.030 af,  Depth> 1.67"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
MSE 24-hr 4  10-Year Rainfall=4.32"

Area (sf) CN Description
0 98 Roofs, HSG B

1,034 98 Paved parking, HSG B
290 98 Unconnected pavement, HSG B

7,441 61 >75% Grass cover, Good, HSG B
792 98 Water Surface, HSG B

9,557 Weighted Average
7,441 77.86% Pervious Area
2,116 22.14% Impervious Area

290 13.71% Unconnected

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

6.0 Direct Entry, 

Subcatchment P1: Center Catch
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Summary for Subcatchment P2: East Catch

Runoff = 4.51 cfs @ 12.13 hrs,  Volume= 0.280 af,  Depth> 2.99"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
MSE 24-hr 4  10-Year Rainfall=4.32"

Area (sf) CN Description
15,992 98 Roofs, HSG B
14,149 98 Paved parking, HSG B

104 98 Unconnected pavement, HSG B
17,366 61 >75% Grass cover, Good, HSG B
1,485 98 Water Surface, HSG B

49,096 Weighted Average
17,366 35.37% Pervious Area
31,730 64.63% Impervious Area

104 0.33% Unconnected

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

6.0 Direct Entry, 

Subcatchment P2: East Catch
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Summary for Subcatchment P3: South Catch

Runoff = 0.77 cfs @ 12.13 hrs,  Volume= 0.047 af,  Depth> 2.17"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
MSE 24-hr 4  10-Year Rainfall=4.32"

Area (sf) CN Description
2,900 98 Paved parking, HSG B
7,034 61 >75% Grass cover, Good, HSG B
1,489 98 Unconnected pavement, HSG B

11,423 Weighted Average
7,034 61.58% Pervious Area
4,389 38.42% Impervious Area
1,489 33.93% Unconnected

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

6.0 Direct Entry, 

Subcatchment P3: South Catch
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Summary for Pond A: Basin A

[87] Warning: Oscillations may require smaller dt or Finer Routing (severity=18)

Inflow Area = 0.352 ac, 75.60% Impervious,  Inflow Depth > 3.33"    for  10-Year event
Inflow = 1.56 cfs @ 12.13 hrs,  Volume= 0.098 af
Outflow = 1.03 cfs @ 12.13 hrs,  Volume= 0.098 af,  Atten= 34%,  Lag= 0.0 min
Discarded = 0.07 cfs @ 12.59 hrs,  Volume= 0.059 af
Primary = 0.97 cfs @ 12.13 hrs,  Volume= 0.039 af
Tertiary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 713.94' @ 12.59 hrs   Surf.Area= 860 sf   Storage= 1,170 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 72.7 min ( 829.4 - 756.6 )

Volume Invert Avail.Storage Storage Description
#1 712.00' 4,058 cf Custom Stage Data (Irregular) Listed below (Recalc)

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

712.00 376 111.0 0 0 376
714.00 877 139.0 1,218 1,218 987
715.00 2,457 287.0 1,601 2,819 6,008
715.50 2,500 300.0 1,239 4,058 6,633

Device Routing     Invert Outlet Devices
#1 Discarded 712.00' 3.600 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 0.00'   
#2 Tertiary 715.00' 10.0' long  x 6.0' 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)  2.37  2.51  2.70  2.68  2.68  2.67  2.65  2.65  2.65  
2.65  2.66  2.66  2.67  2.69  2.72  2.76  2.83   

#3 Primary 712.75' 15.0"  Round Culvert   
L= 45.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 712.75' / 712.50'   S= 0.0056 '/'   Cc= 0.900   
n= 0.010  PVC, smooth interior,  Flow Area= 1.23 sf   

Discarded OutFlow  Max=0.07 cfs @ 12.59 hrs  HW=713.94'   (Free Discharge)
1=Exfiltration  ( Controls 0.07 cfs)

Primary OutFlow  Max=0.00 cfs @ 12.13 hrs  HW=713.38'  TW=713.43'   (Dynamic Tailwater)
3=Culvert  ( Controls 0.00 cfs)

Tertiary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=712.00'  TW=0.00'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond A: Basin A
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Summary for Pond B: Basin B

[87] Warning: Oscillations may require smaller dt or Finer Routing (severity=26)
[80] Warning: Exceeded Pond A by 0.18' @ 19.05 hrs (0.00 cfs 0.034 af) 
[80] Warning: Exceeded Pond C by 0.01' @ 12.20 hrs (0.42 cfs 0.003 af) 

Inflow Area = 1.699 ac, 61.41% Impervious,  Inflow Depth > 2.35"    for  10-Year event
Inflow = 3.55 cfs @ 12.13 hrs,  Volume= 0.333 af
Outflow = 0.89 cfs @ 12.54 hrs,  Volume= 0.287 af,  Atten= 75%,  Lag= 24.7 min
Discarded = 0.08 cfs @ 12.54 hrs,  Volume= 0.076 af
Primary = 0.81 cfs @ 12.54 hrs,  Volume= 0.211 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 713.94' @ 12.54 hrs   Surf.Area= 2,143 sf   Storage= 4,566 cf
Flood Elev= 715.25'   Surf.Area= 2,874 sf   Storage= 7,831 cf

Plug-Flow detention time= 124.9 min calculated for 0.286 af (86% of inflow)
Center-of-Mass det. time= 69.1 min ( 889.5 - 820.4 )

Volume Invert Avail.Storage Storage Description
#1 710.50' 10,160 cf Custom Stage Data (Irregular) Listed below (Recalc)

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

710.50 617 172.0 0 0 617
711.00 792 180.0 351 351 858
712.00 1,167 194.0 973 1,325 1,314
712.50 1,460 246.0 655 1,980 3,139
716.00 3,342 291.0 8,179 10,160 5,279

Device Routing     Invert Outlet Devices
#1 Discarded 710.50' 1.630 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 0.00'   
#2 Primary 712.50' 6.0" Vert. Orifice/Grate    C= 0.600   
#3 Secondary 715.00' 36.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   

Discarded OutFlow  Max=0.08 cfs @ 12.54 hrs  HW=713.94'   (Free Discharge)
1=Exfiltration  ( Controls 0.08 cfs)

Primary OutFlow  Max=0.81 cfs @ 12.54 hrs  HW=713.94'  TW=713.21'   (Dynamic Tailwater)
2=Orifice/Grate  (Orifice Controls 0.81 cfs @ 4.13 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=710.50'  TW=712.00'   (Dynamic Tailwater)
3=Orifice/Grate  ( Controls 0.00 cfs)
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Pond B: Basin B
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Summary for Pond C: Basin C

[87] Warning: Oscillations may require smaller dt or Finer Routing (severity=19)

Inflow Area = 1.127 ac, 64.63% Impervious,  Inflow Depth > 2.99"    for  10-Year event
Inflow = 4.51 cfs @ 12.13 hrs,  Volume= 0.280 af
Outflow = 2.08 cfs @ 12.12 hrs,  Volume= 0.269 af,  Atten= 54%,  Lag= 0.0 min
Discarded = 0.00 cfs @ 12.55 hrs,  Volume= 0.005 af
Primary = 2.08 cfs @ 12.12 hrs,  Volume= 0.264 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Tertiary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 713.97' @ 12.55 hrs   Surf.Area= 2,189 sf   Storage= 3,151 cf

Plug-Flow detention time= 90.9 min calculated for 0.269 af (96% of inflow)
Center-of-Mass det. time= 67.7 min ( 829.3 - 761.6 )

Volume Invert Avail.Storage Storage Description
#1 712.25' 8,517 cf Custom Stage Data (Irregular) Listed below (Recalc)

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

712.25 1,485 200.0 0 0 1,485
712.50 1,586 203.0 384 384 1,594
715.50 2,917 241.0 6,654 7,038 3,092
716.00 3,000 250.0 1,479 8,517 3,465

Device Routing     Invert Outlet Devices
#1 Discarded 712.25' 0.070 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 0.00'   
#2 Primary 712.50' 12.0" Vert. Orifice/Grate    C= 0.600   
#3 Secondary 715.00' 36.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#4 Tertiary 715.50' 10.0' 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  2.92  2.97  3.07  3.32   

Discarded OutFlow  Max=0.00 cfs @ 12.55 hrs  HW=713.97'   (Free Discharge)
1=Exfiltration  ( Controls 0.00 cfs)

Primary OutFlow  Max=0.85 cfs @ 12.12 hrs  HW=713.45'  TW=713.40'   (Dynamic Tailwater)
2=Orifice/Grate  (Orifice Controls 0.85 cfs @ 1.10 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=712.25'  TW=712.00'   (Dynamic Tailwater)
3=Orifice/Grate  ( Controls 0.00 cfs)

Tertiary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=712.25'  TW=0.00'   (Dynamic Tailwater)
4=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond C: Basin C
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Summary for Pond MH: Manhole

[90] Warning: Qout>Qin may require smaller dt or Finer Routing
[80] Warning: Exceeded Pond B by 0.21' @ 22.40 hrs (0.25 cfs 0.094 af) 

Inflow Area = 1.699 ac, 61.41% Impervious,  Inflow Depth = 1.49"    for  10-Year event
Inflow = 0.81 cfs @ 12.54 hrs,  Volume= 0.211 af
Outflow = 0.81 cfs @ 12.55 hrs,  Volume= 0.211 af,  Atten= 0%,  Lag= 0.5 min
Primary = 0.81 cfs @ 12.55 hrs,  Volume= 0.211 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 713.21' @ 12.55 hrs   Surf.Area= 7 sf   Storage= 8 cf
Flood Elev= 715.00'   Surf.Area= 7 sf   Storage= 21 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 0.3 min ( 857.8 - 857.6 )

Volume Invert Avail.Storage Storage Description
#1 712.00' 616 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

712.00 7 0 0
800.00 7 616 616

Device Routing     Invert Outlet Devices
#1 Primary 712.75' 12.0" Vert. Orifice/Grate    C= 0.600   

Primary OutFlow  Max=0.81 cfs @ 12.55 hrs  HW=713.21'  TW=0.00'   (Dynamic Tailwater)
1=Orifice/Grate  (Orifice Controls 0.81 cfs @ 2.31 fps)
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Pond MH: Manhole
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Summary for Link PRO: Proposed Outlet

Inflow Area = 1.961 ac, 58.34% Impervious,  Inflow Depth > 1.58"    for  10-Year event
Inflow = 1.38 cfs @ 12.15 hrs,  Volume= 0.258 af
Primary = 1.38 cfs @ 12.15 hrs,  Volume= 0.258 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Link PRO: Proposed Outlet
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-Q

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

Runoff Area=15,339 sf   75.60% Impervious   Runoff Depth>4.27"Subcatchment P0: West Catch
   Tc=6.0 min   CN=WQ   Runoff=2.01 cfs  0.125 af

Runoff Area=9,557 sf   22.14% Impervious   Runoff Depth>2.38"Subcatchment P1: Center Catch
   Tc=6.0 min   CN=WQ   Runoff=0.74 cfs  0.043 af

Runoff Area=49,096 sf   64.63% Impervious   Runoff Depth>3.88"Subcatchment P2: East Catch
   Tc=6.0 min   CN=WQ   Runoff=5.89 cfs  0.364 af

Runoff Area=11,423 sf   38.42% Impervious   Runoff Depth>2.95"Subcatchment P3: South Catch
   Tc=6.0 min   CN=WQ   Runoff=1.07 cfs  0.065 af

Peak Elev=714.41'  Storage=1,687 cf   Inflow=2.01 cfs  0.125 afPond A: Basin A
   Discarded=0.12 cfs  0.073 af   Primary=1.12 cfs  0.053 af   Tertiary=0.00 cfs  0.000 af   Outflow=1.19 cfs  0.125 af

Peak Elev=714.41'  Storage=5,623 cf   Inflow=4.02 cfs  0.443 afPond B: Basin B
   Discarded=0.09 cfs  0.083 af   Primary=1.01 cfs  0.312 af   Secondary=0.00 cfs  0.000 af   Outflow=1.10 cfs  0.394 af

Peak Elev=714.46'  Storage=4,274 cf   Inflow=5.89 cfs  0.364 afPond C: Basin C
   Discarded=0.00 cfs  0.005 af   Primary=2.19 cfs  0.346 af   Secondary=0.00 cfs  0.000 af   Tertiary=0.00 cfs  0.000 af   Outflow=2.19 cfs  0.352 af

Peak Elev=713.28'  Storage=9 cf   Inflow=1.01 cfs  0.312 afPond MH: Manhole
   Outflow=1.03 cfs  0.312 af

   Inflow=1.85 cfs  0.376 afLink PRO: Proposed Outlet
   Primary=1.85 cfs  0.376 af

Total Runoff Area = 1.961 ac   Runoff Volume = 0.598 af   Average Runoff Depth = 3.66"
41.66% Pervious = 0.817 ac     58.34% Impervious = 1.144 ac
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Summary for Subcatchment P0: West Catch

Runoff = 2.01 cfs @ 12.13 hrs,  Volume= 0.125 af,  Depth> 4.27"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
MSE 24-hr 4  25-Year Rainfall=5.37"

Area (sf) CN Description
0 98 Roofs, HSG B

11,080 98 Paved parking, HSG B
140 98 Unconnected pavement, HSG B

3,743 61 >75% Grass cover, Good, HSG B
376 98 Water Surface, HSG B

15,339 Weighted Average
3,743 24.40% Pervious Area

11,596 75.60% Impervious Area
140 1.21% Unconnected

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

6.0 Direct Entry, 

Subcatchment P0: West Catch
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Tc=6.0 min
CN=WQ

2.01 cfs
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Summary for Subcatchment P1: Center Catch

Runoff = 0.74 cfs @ 12.13 hrs,  Volume= 0.043 af,  Depth> 2.38"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
MSE 24-hr 4  25-Year Rainfall=5.37"

Area (sf) CN Description
0 98 Roofs, HSG B

1,034 98 Paved parking, HSG B
290 98 Unconnected pavement, HSG B

7,441 61 >75% Grass cover, Good, HSG B
792 98 Water Surface, HSG B

9,557 Weighted Average
7,441 77.86% Pervious Area
2,116 22.14% Impervious Area

290 13.71% Unconnected

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

6.0 Direct Entry, 

Subcatchment P1: Center Catch
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Summary for Subcatchment P2: East Catch

Runoff = 5.89 cfs @ 12.13 hrs,  Volume= 0.364 af,  Depth> 3.88"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
MSE 24-hr 4  25-Year Rainfall=5.37"

Area (sf) CN Description
15,992 98 Roofs, HSG B
14,149 98 Paved parking, HSG B

104 98 Unconnected pavement, HSG B
17,366 61 >75% Grass cover, Good, HSG B
1,485 98 Water Surface, HSG B

49,096 Weighted Average
17,366 35.37% Pervious Area
31,730 64.63% Impervious Area

104 0.33% Unconnected

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

6.0 Direct Entry, 

Subcatchment P2: East Catch
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5.89 cfs
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Summary for Subcatchment P3: South Catch

Runoff = 1.07 cfs @ 12.13 hrs,  Volume= 0.065 af,  Depth> 2.95"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
MSE 24-hr 4  25-Year Rainfall=5.37"

Area (sf) CN Description
2,900 98 Paved parking, HSG B
7,034 61 >75% Grass cover, Good, HSG B
1,489 98 Unconnected pavement, HSG B

11,423 Weighted Average
7,034 61.58% Pervious Area
4,389 38.42% Impervious Area
1,489 33.93% Unconnected

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

6.0 Direct Entry, 

Subcatchment P3: South Catch
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Runoff Volume=0.065 af
Runoff Depth>2.95"
Tc=6.0 min
CN=WQ

1.07 cfs
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Summary for Pond A: Basin A

[87] Warning: Oscillations may require smaller dt or Finer Routing (severity=7)

Inflow Area = 0.352 ac, 75.60% Impervious,  Inflow Depth > 4.27"    for  25-Year event
Inflow = 2.01 cfs @ 12.13 hrs,  Volume= 0.125 af
Outflow = 1.19 cfs @ 12.13 hrs,  Volume= 0.125 af,  Atten= 41%,  Lag= 0.0 min
Discarded = 0.12 cfs @ 12.61 hrs,  Volume= 0.073 af
Primary = 1.12 cfs @ 12.13 hrs,  Volume= 0.053 af
Tertiary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 714.41' @ 12.61 hrs   Surf.Area= 1,430 sf   Storage= 1,687 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 80.4 min ( 834.9 - 754.5 )

Volume Invert Avail.Storage Storage Description
#1 712.00' 4,058 cf Custom Stage Data (Irregular) Listed below (Recalc)

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

712.00 376 111.0 0 0 376
714.00 877 139.0 1,218 1,218 987
715.00 2,457 287.0 1,601 2,819 6,008
715.50 2,500 300.0 1,239 4,058 6,633

Device Routing     Invert Outlet Devices
#1 Discarded 712.00' 3.600 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 0.00'   
#2 Tertiary 715.00' 10.0' long  x 6.0' 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)  2.37  2.51  2.70  2.68  2.68  2.67  2.65  2.65  2.65  
2.65  2.66  2.66  2.67  2.69  2.72  2.76  2.83   

#3 Primary 712.75' 15.0"  Round Culvert   
L= 45.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 712.75' / 712.50'   S= 0.0056 '/'   Cc= 0.900   
n= 0.010  PVC, smooth interior,  Flow Area= 1.23 sf   

Discarded OutFlow  Max=0.12 cfs @ 12.61 hrs  HW=714.41'   (Free Discharge)
1=Exfiltration  ( Controls 0.12 cfs)

Primary OutFlow  Max=0.00 cfs @ 12.13 hrs  HW=713.68'  TW=713.84'   (Dynamic Tailwater)
3=Culvert  ( Controls 0.00 cfs)

Tertiary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=712.00'  TW=0.00'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond A: Basin A
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Summary for Pond B: Basin B

[87] Warning: Oscillations may require smaller dt or Finer Routing (severity=24)
[80] Warning: Exceeded Pond A by 0.20' @ 20.50 hrs (0.00 cfs 0.054 af) 

Inflow Area = 1.699 ac, 61.41% Impervious,  Inflow Depth > 3.13"    for  25-Year event
Inflow = 4.02 cfs @ 12.14 hrs,  Volume= 0.443 af
Outflow = 1.10 cfs @ 12.50 hrs,  Volume= 0.394 af,  Atten= 73%,  Lag= 21.8 min
Discarded = 0.09 cfs @ 12.56 hrs,  Volume= 0.083 af
Primary = 1.01 cfs @ 12.50 hrs,  Volume= 0.312 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 714.41' @ 12.56 hrs   Surf.Area= 2,392 sf   Storage= 5,623 cf
Flood Elev= 715.25'   Surf.Area= 2,874 sf   Storage= 7,831 cf

Plug-Flow detention time= 113.5 min calculated for 0.393 af (89% of inflow)
Center-of-Mass det. time= 67.0 min ( 888.7 - 821.7 )

Volume Invert Avail.Storage Storage Description
#1 710.50' 10,160 cf Custom Stage Data (Irregular) Listed below (Recalc)

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

710.50 617 172.0 0 0 617
711.00 792 180.0 351 351 858
712.00 1,167 194.0 973 1,325 1,314
712.50 1,460 246.0 655 1,980 3,139
716.00 3,342 291.0 8,179 10,160 5,279

Device Routing     Invert Outlet Devices
#1 Discarded 710.50' 1.630 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 0.00'   
#2 Primary 712.50' 6.0" Vert. Orifice/Grate    C= 0.600   
#3 Secondary 715.00' 36.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   

Discarded OutFlow  Max=0.09 cfs @ 12.56 hrs  HW=714.41'   (Free Discharge)
1=Exfiltration  ( Controls 0.09 cfs)

Primary OutFlow  Max=1.01 cfs @ 12.50 hrs  HW=714.41'  TW=713.28'   (Dynamic Tailwater)
2=Orifice/Grate  (Orifice Controls 1.01 cfs @ 5.13 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=710.50'  TW=712.00'   (Dynamic Tailwater)
3=Orifice/Grate  ( Controls 0.00 cfs)
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Pond B: Basin B
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Summary for Pond C: Basin C

[87] Warning: Oscillations may require smaller dt or Finer Routing (severity=21)

Inflow Area = 1.127 ac, 64.63% Impervious,  Inflow Depth > 3.88"    for  25-Year event
Inflow = 5.89 cfs @ 12.13 hrs,  Volume= 0.364 af
Outflow = 2.19 cfs @ 12.15 hrs,  Volume= 0.352 af,  Atten= 63%,  Lag= 1.5 min
Discarded = 0.00 cfs @ 12.54 hrs,  Volume= 0.005 af
Primary = 2.19 cfs @ 12.15 hrs,  Volume= 0.346 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Tertiary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 714.46' @ 12.54 hrs   Surf.Area= 2,410 sf   Storage= 4,274 cf

Plug-Flow detention time= 89.0 min calculated for 0.351 af (96% of inflow)
Center-of-Mass det. time= 69.1 min ( 829.2 - 760.1 )

Volume Invert Avail.Storage Storage Description
#1 712.25' 8,517 cf Custom Stage Data (Irregular) Listed below (Recalc)

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

712.25 1,485 200.0 0 0 1,485
712.50 1,586 203.0 384 384 1,594
715.50 2,917 241.0 6,654 7,038 3,092
716.00 3,000 250.0 1,479 8,517 3,465

Device Routing     Invert Outlet Devices
#1 Discarded 712.25' 0.070 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 0.00'   
#2 Primary 712.50' 12.0" Vert. Orifice/Grate    C= 0.600   
#3 Secondary 715.00' 36.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#4 Tertiary 715.50' 10.0' 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  2.92  2.97  3.07  3.32   

Discarded OutFlow  Max=0.00 cfs @ 12.54 hrs  HW=714.46'   (Free Discharge)
1=Exfiltration  ( Controls 0.00 cfs)

Primary OutFlow  Max=1.08 cfs @ 12.15 hrs  HW=714.05'  TW=713.96'   (Dynamic Tailwater)
2=Orifice/Grate  (Orifice Controls 1.08 cfs @ 1.37 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=712.25'  TW=712.00'   (Dynamic Tailwater)
3=Orifice/Grate  ( Controls 0.00 cfs)

Tertiary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=712.25'  TW=0.00'   (Dynamic Tailwater)
4=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond C: Basin C
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Summary for Pond MH: Manhole

[90] Warning: Qout>Qin may require smaller dt or Finer Routing
[87] Warning: Oscillations may require smaller dt or Finer Routing (severity=8)
[80] Warning: Exceeded Pond B by 0.22' @ 23.60 hrs (0.25 cfs 0.088 af) 

Inflow Area = 1.699 ac, 61.41% Impervious,  Inflow Depth = 2.20"    for  25-Year event
Inflow = 1.01 cfs @ 12.50 hrs,  Volume= 0.312 af
Outflow = 1.03 cfs @ 12.50 hrs,  Volume= 0.312 af,  Atten= 0%,  Lag= 0.1 min
Primary = 1.03 cfs @ 12.50 hrs,  Volume= 0.312 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 713.28' @ 12.50 hrs   Surf.Area= 7 sf   Storage= 9 cf
Flood Elev= 715.00'   Surf.Area= 7 sf   Storage= 21 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 0.3 min ( 871.3 - 871.0 )

Volume Invert Avail.Storage Storage Description
#1 712.00' 616 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

712.00 7 0 0
800.00 7 616 616

Device Routing     Invert Outlet Devices
#1 Primary 712.75' 12.0" Vert. Orifice/Grate    C= 0.600   

Primary OutFlow  Max=1.03 cfs @ 12.50 hrs  HW=713.27'  TW=0.00'   (Dynamic Tailwater)
1=Orifice/Grate  (Orifice Controls 1.03 cfs @ 2.47 fps)
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Pond MH: Manhole
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Summary for Link PRO: Proposed Outlet

Inflow Area = 1.961 ac, 58.34% Impervious,  Inflow Depth > 2.30"    for  25-Year event
Inflow = 1.85 cfs @ 12.14 hrs,  Volume= 0.376 af
Primary = 1.85 cfs @ 12.14 hrs,  Volume= 0.376 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Link PRO: Proposed Outlet
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-Q

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

Runoff Area=15,339 sf   75.60% Impervious   Runoff Depth>6.06"Subcatchment P0: West Catch
   Tc=6.0 min   CN=WQ   Runoff=2.85 cfs  0.178 af

Runoff Area=9,557 sf   22.14% Impervious   Runoff Depth>3.84"Subcatchment P1: Center Catch
   Tc=6.0 min   CN=WQ   Runoff=1.23 cfs  0.070 af

Runoff Area=49,096 sf   64.63% Impervious   Runoff Depth>5.60"Subcatchment P2: East Catch
   Tc=6.0 min   CN=WQ   Runoff=8.54 cfs  0.526 af

Runoff Area=11,423 sf   38.42% Impervious   Runoff Depth>4.52"Subcatchment P3: South Catch
   Tc=6.0 min   CN=WQ   Runoff=1.67 cfs  0.099 af

Peak Elev=714.96'  Storage=2,717 cf   Inflow=2.85 cfs  0.178 afPond A: Basin A
   Discarded=0.20 cfs  0.099 af   Primary=1.24 cfs  0.077 af   Tertiary=0.00 cfs  0.000 af   Outflow=1.32 cfs  0.176 af

Peak Elev=715.04'  Storage=7,235 cf   Inflow=5.17 cfs  0.616 afPond B: Basin B
   Discarded=0.10 cfs  0.094 af   Primary=1.20 cfs  0.469 af   Secondary=0.23 cfs  0.003 af   Outflow=1.47 cfs  0.566 af

Peak Elev=715.14'  Storage=6,026 cf   Inflow=8.54 cfs  0.526 afPond C: Basin C
   Discarded=0.00 cfs  0.006 af   Primary=2.86 cfs  0.469 af   Secondary=1.64 cfs  0.036 af   Tertiary=0.00 cfs  0.000 af   Outflow=3.91 cfs  0.511 af

Peak Elev=713.79'  Storage=13 cf   Inflow=2.76 cfs  0.508 afPond MH: Manhole
   Outflow=2.78 cfs  0.508 af

   Inflow=3.49 cfs  0.607 afLink PRO: Proposed Outlet
   Primary=3.49 cfs  0.607 af

Total Runoff Area = 1.961 ac   Runoff Volume = 0.873 af   Average Runoff Depth = 5.34"
41.66% Pervious = 0.817 ac     58.34% Impervious = 1.144 ac
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Summary for Subcatchment P0: West Catch

Runoff = 2.85 cfs @ 12.13 hrs,  Volume= 0.178 af,  Depth> 6.06"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
MSE 24-hr 4  100-Year Rainfall=7.31"

Area (sf) CN Description
0 98 Roofs, HSG B

11,080 98 Paved parking, HSG B
140 98 Unconnected pavement, HSG B

3,743 61 >75% Grass cover, Good, HSG B
376 98 Water Surface, HSG B

15,339 Weighted Average
3,743 24.40% Pervious Area

11,596 75.60% Impervious Area
140 1.21% Unconnected

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

6.0 Direct Entry, 

Subcatchment P0: West Catch
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Summary for Subcatchment P1: Center Catch

Runoff = 1.23 cfs @ 12.13 hrs,  Volume= 0.070 af,  Depth> 3.84"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
MSE 24-hr 4  100-Year Rainfall=7.31"

Area (sf) CN Description
0 98 Roofs, HSG B

1,034 98 Paved parking, HSG B
290 98 Unconnected pavement, HSG B

7,441 61 >75% Grass cover, Good, HSG B
792 98 Water Surface, HSG B

9,557 Weighted Average
7,441 77.86% Pervious Area
2,116 22.14% Impervious Area

290 13.71% Unconnected

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

6.0 Direct Entry, 

Subcatchment P1: Center Catch
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Summary for Subcatchment P2: East Catch

Runoff = 8.54 cfs @ 12.13 hrs,  Volume= 0.526 af,  Depth> 5.60"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
MSE 24-hr 4  100-Year Rainfall=7.31"

Area (sf) CN Description
15,992 98 Roofs, HSG B
14,149 98 Paved parking, HSG B

104 98 Unconnected pavement, HSG B
17,366 61 >75% Grass cover, Good, HSG B
1,485 98 Water Surface, HSG B

49,096 Weighted Average
17,366 35.37% Pervious Area
31,730 64.63% Impervious Area

104 0.33% Unconnected

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

6.0 Direct Entry, 

Subcatchment P2: East Catch
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Summary for Subcatchment P3: South Catch

Runoff = 1.67 cfs @ 12.13 hrs,  Volume= 0.099 af,  Depth> 4.52"

Runoff by SCS TR-20 method, UH=SCS, Weighted-Q, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
MSE 24-hr 4  100-Year Rainfall=7.31"

Area (sf) CN Description
2,900 98 Paved parking, HSG B
7,034 61 >75% Grass cover, Good, HSG B
1,489 98 Unconnected pavement, HSG B

11,423 Weighted Average
7,034 61.58% Pervious Area
4,389 38.42% Impervious Area
1,489 33.93% Unconnected

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

6.0 Direct Entry, 

Subcatchment P3: South Catch
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Summary for Pond A: Basin A

[87] Warning: Oscillations may require smaller dt or Finer Routing (severity=5)

Inflow Area = 0.352 ac, 75.60% Impervious,  Inflow Depth > 6.06"    for  100-Year event
Inflow = 2.85 cfs @ 12.13 hrs,  Volume= 0.178 af
Outflow = 1.32 cfs @ 12.10 hrs,  Volume= 0.176 af,  Atten= 54%,  Lag= 0.0 min
Discarded = 0.20 cfs @ 12.72 hrs,  Volume= 0.099 af
Primary = 1.24 cfs @ 12.10 hrs,  Volume= 0.077 af
Tertiary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 714.96' @ 12.72 hrs   Surf.Area= 2,375 sf   Storage= 2,717 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 83.1 min ( 834.9 - 751.9 )

Volume Invert Avail.Storage Storage Description
#1 712.00' 4,058 cf Custom Stage Data (Irregular) Listed below (Recalc)

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

712.00 376 111.0 0 0 376
714.00 877 139.0 1,218 1,218 987
715.00 2,457 287.0 1,601 2,819 6,008
715.50 2,500 300.0 1,239 4,058 6,633

Device Routing     Invert Outlet Devices
#1 Discarded 712.00' 3.600 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 0.00'   
#2 Tertiary 715.00' 10.0' long  x 6.0' 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)  2.37  2.51  2.70  2.68  2.68  2.67  2.65  2.65  2.65  
2.65  2.66  2.66  2.67  2.69  2.72  2.76  2.83   

#3 Primary 712.75' 15.0"  Round Culvert   
L= 45.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 712.75' / 712.50'   S= 0.0056 '/'   Cc= 0.900   
n= 0.010  PVC, smooth interior,  Flow Area= 1.23 sf   

Discarded OutFlow  Max=0.20 cfs @ 12.72 hrs  HW=714.96'   (Free Discharge)
1=Exfiltration  ( Controls 0.20 cfs)

Primary OutFlow  Max=0.00 cfs @ 12.10 hrs  HW=714.07'  TW=714.26'   (Dynamic Tailwater)
3=Culvert  ( Controls 0.00 cfs)

Tertiary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=712.00'  TW=0.00'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond A: Basin A
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Summary for Pond B: Basin B

[87] Warning: Oscillations may require smaller dt or Finer Routing (severity=23)
[80] Warning: Exceeded Pond A by 0.25' @ 12.20 hrs (2.35 cfs 0.119 af) 
[80] Warning: Exceeded Pond C by 0.01' @ 11.90 hrs (0.34 cfs 0.003 af) 

Inflow Area = 1.699 ac, 61.41% Impervious,  Inflow Depth > 4.35"    for  100-Year event
Inflow = 5.17 cfs @ 12.13 hrs,  Volume= 0.616 af
Outflow = 1.47 cfs @ 12.37 hrs,  Volume= 0.566 af,  Atten= 72%,  Lag= 14.7 min
Discarded = 0.10 cfs @ 12.38 hrs,  Volume= 0.094 af
Primary = 1.20 cfs @ 12.85 hrs,  Volume= 0.469 af
Secondary = 0.23 cfs @ 12.38 hrs,  Volume= 0.003 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 715.04' @ 12.38 hrs   Surf.Area= 2,748 sf   Storage= 7,235 cf
Flood Elev= 715.25'   Surf.Area= 2,874 sf   Storage= 7,831 cf

Plug-Flow detention time= 106.6 min calculated for 0.565 af (92% of inflow)
Center-of-Mass det. time= 69.1 min ( 895.0 - 825.9 )

Volume Invert Avail.Storage Storage Description
#1 710.50' 10,160 cf Custom Stage Data (Irregular) Listed below (Recalc)

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

710.50 617 172.0 0 0 617
711.00 792 180.0 351 351 858
712.00 1,167 194.0 973 1,325 1,314
712.50 1,460 246.0 655 1,980 3,139
716.00 3,342 291.0 8,179 10,160 5,279

Device Routing     Invert Outlet Devices
#1 Discarded 710.50' 1.630 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 0.00'   
#2 Primary 712.50' 6.0" Vert. Orifice/Grate    C= 0.600   
#3 Secondary 715.00' 36.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   

Discarded OutFlow  Max=0.10 cfs @ 12.38 hrs  HW=715.04'   (Free Discharge)
1=Exfiltration  ( Controls 0.10 cfs)

Primary OutFlow  Max=1.20 cfs @ 12.85 hrs  HW=714.93'  TW=713.32'   (Dynamic Tailwater)
2=Orifice/Grate  (Orifice Controls 1.20 cfs @ 6.11 fps)

Secondary OutFlow  Max=0.22 cfs @ 12.38 hrs  HW=715.04'  TW=713.64'   (Dynamic Tailwater)
3=Orifice/Grate  (Weir Controls 0.22 cfs @ 0.63 fps)
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Pond B: Basin B
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Summary for Pond C: Basin C

[87] Warning: Oscillations may require smaller dt or Finer Routing (severity=17)

Inflow Area = 1.127 ac, 64.63% Impervious,  Inflow Depth > 5.60"    for  100-Year event
Inflow = 8.54 cfs @ 12.13 hrs,  Volume= 0.526 af
Outflow = 3.91 cfs @ 12.24 hrs,  Volume= 0.511 af,  Atten= 54%,  Lag= 6.8 min
Discarded = 0.00 cfs @ 12.26 hrs,  Volume= 0.006 af
Primary = 2.86 cfs @ 12.16 hrs,  Volume= 0.469 af
Secondary = 1.64 cfs @ 12.26 hrs,  Volume= 0.036 af
Tertiary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 715.14' @ 12.26 hrs   Surf.Area= 2,737 sf   Storage= 6,026 cf

Plug-Flow detention time= 84.7 min calculated for 0.510 af (97% of inflow)
Center-of-Mass det. time= 68.1 min ( 826.0 - 757.9 )

Volume Invert Avail.Storage Storage Description
#1 712.25' 8,517 cf Custom Stage Data (Irregular) Listed below (Recalc)

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

712.25 1,485 200.0 0 0 1,485
712.50 1,586 203.0 384 384 1,594
715.50 2,917 241.0 6,654 7,038 3,092
716.00 3,000 250.0 1,479 8,517 3,465

Device Routing     Invert Outlet Devices
#1 Discarded 712.25' 0.070 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 0.00'   
#2 Primary 712.50' 12.0" Vert. Orifice/Grate    C= 0.600   
#3 Secondary 715.00' 36.0" Horiz. Orifice/Grate    C= 0.600   

Limited to weir flow at low heads   
#4 Tertiary 715.50' 10.0' 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  2.92  2.97  3.07  3.32   

Discarded OutFlow  Max=0.00 cfs @ 12.26 hrs  HW=715.13'   (Free Discharge)
1=Exfiltration  ( Controls 0.00 cfs)

Primary OutFlow  Max=2.02 cfs @ 12.16 hrs  HW=714.90'  TW=714.62'   (Dynamic Tailwater)
2=Orifice/Grate  (Orifice Controls 2.02 cfs @ 2.57 fps)

Secondary OutFlow  Max=1.53 cfs @ 12.26 hrs  HW=715.14'  TW=713.74'   (Dynamic Tailwater)
3=Orifice/Grate  (Weir Controls 1.53 cfs @ 1.20 fps)

Tertiary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=712.25'  TW=0.00'   (Dynamic Tailwater)
4=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond C: Basin C

Inflow
Outflow
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Primary
Secondary
Tertiary

Hydrograph

Time  (hours)
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Inflow Area=1.127 ac
Peak Elev=715.14'
Storage=6,026 cf
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0.00 cfs
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Summary for Pond MH: Manhole

[90] Warning: Qout>Qin may require smaller dt or Finer Routing
[80] Warning: Exceeded Pond B by 0.19' @ 23.90 hrs (0.30 cfs 0.070 af) 

Inflow Area = 1.699 ac, 61.41% Impervious,  Inflow Depth > 3.59"    for  100-Year event
Inflow = 2.76 cfs @ 12.26 hrs,  Volume= 0.508 af
Outflow = 2.78 cfs @ 12.26 hrs,  Volume= 0.508 af,  Atten= 0%,  Lag= 0.0 min
Primary = 2.78 cfs @ 12.26 hrs,  Volume= 0.508 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 713.79' @ 12.26 hrs   Surf.Area= 7 sf   Storage= 13 cf
Flood Elev= 715.00'   Surf.Area= 7 sf   Storage= 21 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 0.1 min ( 878.7 - 878.6 )

Volume Invert Avail.Storage Storage Description
#1 712.00' 616 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

712.00 7 0 0
800.00 7 616 616

Device Routing     Invert Outlet Devices
#1 Primary 712.75' 12.0" Vert. Orifice/Grate    C= 0.600   

Primary OutFlow  Max=2.68 cfs @ 12.26 hrs  HW=713.75'  TW=0.00'   (Dynamic Tailwater)
1=Orifice/Grate  (Orifice Controls 2.68 cfs @ 3.41 fps)
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Pond MH: Manhole
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Summary for Link PRO: Proposed Outlet

Inflow Area = 1.961 ac, 58.34% Impervious,  Inflow Depth > 3.71"    for  100-Year event
Inflow = 3.49 cfs @ 12.25 hrs,  Volume= 0.607 af
Primary = 3.49 cfs @ 12.25 hrs,  Volume= 0.607 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Link PRO: Proposed Outlet
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Appendix D
WINSLAMM MODELING RESULTS

INFILTRATION CALCULATIONS

Del’s Service Center
North Kinney Coulee Road

La Crosse, WI



Junction 4 Junction 3Junction 2

Junction 1

BASIN A BASIN C

BASIN B

P3 SOUTH

P0 WEST
P2 EAST

P1 CENTER

Outfall



Data file name:  S:\Projects\BD5010 Borton Const - Dels Service Center Site Design\Stormwater-NOI\WinSLAMM\Borton WinSLAMM 5.0.mdb
WinSLAMM Version 10.5.0
Rain file name:  C:\WinSLAMM Files\Rain Files\WisReg - Madison WI 1981.RAN
Particulate Solids Concentration file name:  C:\WinSLAMM Files\v10.1 WI_AVG01.pscx
Runoff Coefficient file name:  C:\WinSLAMM Files\WI_SL06 Dec06.rsvx
Residential Street Delivery file name:  C:\WinSLAMM Files\WI_Res and Other Urban Dec06.std
Institutional Street Delivery file name:  C:\WinSLAMM Files\WI_Com Inst Indust Dec06.std
Commercial Street Delivery file name:  C:\WinSLAMM Files\WI_Com Inst Indust Dec06.std
Industrial Street Delivery file name:  C:\WinSLAMM Files\WI_Com Inst Indust Dec06.std
Other Urban Street Delivery file name:  C:\WinSLAMM Files\WI_Res and Other Urban Dec06.std
Freeway Street Delivery file name:  C:\WinSLAMM Files\Freeway Dec06.std
Apply Street Delivery Files to Adjust the After Event Load Street Dirt Mass Balance:  False
Pollutant Relative Concentration file name:  C:\WinSLAMM Files\WI_GEO03.ppdx
Source Area PSD and Peak to Average Flow Ratio File:  C:\WinSLAMM Files\NURP Source Area PSD Files.csv
Cost Data file name:  
Seed for random number generator:  -42 
Study period starting date:  01/01/81 Study period ending date:  12/31/81
Start of Winter Season:  12/02 End of Winter Season:  03/12
Date:  12-18-2025 Time:  13:37:24
Site information:  

LU# 1 - Commercial:  P1 CENTER     Total area (ac):  0.220
13 - Paved Parking 1:  0.024 ac.    Connected    PSD File: C:\WinSLAMM Files\NURP.cpz    Source Area PSD File: C:\WinSLAMM Files\NURP.cpz
31 - Sidewalks 1:  0.007 ac.    Connected    PSD File: C:\WinSLAMM Files\NURP.cpz    Source Area PSD File: C:\WinSLAMM Files\NURP.cpz
45 - Large Landscaped Areas 1:  0.171 ac.    Normal Sandy    PSD File: C:\WinSLAMM Files\NURP.cpz    Source Area PSD File: C:\WinSLAMM Files\NURP.cpz
70 - Water Body Areas:  0.018 ac.    PSD File:     Source Area PSD File: 

LU# 2 - Commercial:  P2 EAST     Total area (ac):  1.127
1 - Roofs 1:  0.367 ac.    Pitched    Connected    PSD File: C:\WinSLAMM Files\NURP.cpz    Source Area PSD File: C:\WinSLAMM Files\NURP.cpz
13 - Paved Parking 1:  0.325 ac.    Connected    PSD File: C:\WinSLAMM Files\NURP.cpz    Source Area PSD File: C:\WinSLAMM Files\NURP.cpz
31 - Sidewalks 1:  0.002 ac.    Connected    PSD File: C:\WinSLAMM Files\NURP.cpz    Source Area PSD File: C:\WinSLAMM Files\NURP.cpz
45 - Large Landscaped Areas 1:  0.399 ac.    Normal Sandy    PSD File: C:\WinSLAMM Files\NURP.cpz    Source Area PSD File: C:\WinSLAMM Files\NURP.cpz
70 - Water Body Areas:  0.034 ac.    PSD File:     Source Area PSD File: 

LU# 3 - Commercial:  P0 WEST     Total area (ac):  0.352
13 - Paved Parking 1:  0.254 ac.    Connected    PSD File: C:\WinSLAMM Files\NURP.cpz    Source Area PSD File: C:\WinSLAMM Files\NURP.cpz
31 - Sidewalks 1:  0.003 ac.    Connected    PSD File: C:\WinSLAMM Files\NURP.cpz    Source Area PSD File: C:\WinSLAMM Files\NURP.cpz
45 - Large Landscaped Areas 1:  0.086 ac.    Normal Sandy    PSD File: C:\WinSLAMM Files\NURP.cpz    Source Area PSD File: C:\WinSLAMM Files\NURP.cpz
70 - Water Body Areas:  0.009 ac.    PSD File:     Source Area PSD File: 

LU# 4 - Commercial:  P3 SOUTH     Total area (ac):  0.262
25 - Driveways 1:  0.067 ac.    Connected    PSD File: C:\WinSLAMM Files\NURP.cpz    Source Area PSD File: C:\WinSLAMM Files\NURP.cpz
31 - Sidewalks 1:  0.034 ac.    Connected    PSD File: C:\WinSLAMM Files\NURP.cpz    Source Area PSD File: C:\WinSLAMM Files\NURP.cpz
45 - Large Landscaped Areas 1:  0.161 ac.    Normal Sandy    PSD File: C:\WinSLAMM Files\NURP.cpz    Source Area PSD File: C:\WinSLAMM Files\NURP.cpz



Control Practice 1:  Biofilter CP# 1 (DS) - BASIN B
1.  Top area (square feet) =  3342 
2.  Bottom aea (square feet) =  617 
3.  Depth (ft):   9.5 
4.  Biofilter width (ft) - for Cost Purposes Only:   10 
5.  Infiltration rate (in/hr) =  1.63 
6.  Random infiltration rate generation?  No
7.  Infiltration rate fraction (side):   0.001 
8.  Infiltration rate fraction (bottom):   1 
9.  Depth of biofilter that is rock filled (ft) 0 
10.  Porosity of rock filled volume =  0 
11.  Engineered soil infiltration rate:   3.6 
12.  Engineered soil depth (ft) =  3 
13.  Engineered soil porosity =  0.27 
14. Percent solids reduction due to flow through engineered soil =  80 
15. Biofilter peak to average flow ratio =  3.8 
16. Number of biofiltration control devices =  1 
17. Particle size distribution file:  Not needed - calculated by program
18. Initial water surface elevation (ft):   0 

     Soil Data                        Soil Type Fraction in Eng. Soil
User-Defined Media Type 1.000

Biofilter Outlet/Discharge Characteristics:
Outlet type:  Broad Crested Weir

1.  Weir crest length (ft):   10 
2.  Weir crest width (ft):   3 
3.  Height of datum to bottom of weir opening:   9.49 

Outlet type:  Vertical Stand Pipe
1.  Stand pipe diameter (ft):   36 
2.  Stand pipe height above datum (ft):   7.5 

Outlet type:  Surface Discharge Pipe
1.  Surface discharge pipe outlet diameter (ft):   0.5 
2.  Pipe invert elevation above datum (ft):   5 
3.  Number of surface pipe outlets:   1 

Outlet type:  Evapotranspiration
Month        Month     Evapotranspiration       Evaporation
Number                          (in/day)                    (in/day)

 1 January  .  .
 2 February  .  .
 3 March  .  .
 4 April  .1  .
 5 May  .14  .
 6 June  .15  .
 7 July  .15  .
 8 August  .09  .
 9 September  .07  .
 10 October  .03  .
 11 November  .  .
 12 December  .  .

1.  Saturated Soil Moisture Content:   0.27 
2.  Soil Field Moisture Capacity (% of Soil Dry Weight):   0.368 
3.  Permanent Wilting Point (% of Soil Dry Weight):   0.07 
4.  Supplemental Irrigation Used= False
4a.  Fraction of available capacity when irrigation starts =  0 
4b.  Fraction of available capacity when irrigation stops =  0 
5a.  First area of biofilter that is vegetated (fraction):   0.9 
5b.  Second area of biofilter that is vegetated (fraction):   0.1 
5c.  Third area of biofilter that is vegetated (fraction):   0 
5d.  Fourth area of biofilter that is vegetated (fraction):   0 
6a.  First plant type:   7 
6b.  Second plant type:   4 
6c.  Third plant type:   0 
6d.  Fourth plant type:   0 
7a.  First root depth (ft):   6 
7b.  Second root depth (ft):   1 
7c.  Third root depth (ft):   0 
7d.  Fourth root depth (ft):   0 
8a.  First ET adjustment factor for actual crop (decimal):   0.5 
8b.  Second ET adjustment factor for actual crop (decimal):   0.65 
8c.  Third ET adjustment factor for actual crop (decimal):   0 
8e.  Fourth ET adjustment factor for actual crop (decimal):   0 



Control Practice 2:  Biofilter CP# 2 (DS) - BASIN C
1.  Top area (square feet) =  3000 
2.  Bottom aea (square feet) =  1485 
3.  Depth (ft):   6.75 
4.  Biofilter width (ft) - for Cost Purposes Only:   10 
5.  Infiltration rate (in/hr) =  0.07 
6.  Random infiltration rate generation?  No
7.  Infiltration rate fraction (side):   0.001 
8.  Infiltration rate fraction (bottom):   1 
9.  Depth of biofilter that is rock filled (ft) 0 
10.  Porosity of rock filled volume =  0 
11.  Engineered soil infiltration rate:   3.6 
12.  Engineered soil depth (ft) =  3 
13.  Engineered soil porosity =  0.27 
14. Percent solids reduction due to flow through engineered soil =  80 
15. Biofilter peak to average flow ratio =  3.8 
16. Number of biofiltration control devices =  1 
17. Particle size distribution file:  Not needed - calculated by program
18. Initial water surface elevation (ft):   0 

     Soil Data                        Soil Type Fraction in Eng. Soil
User-Defined Media Type 1.000

Biofilter Outlet/Discharge Characteristics:
Outlet type:  Broad Crested Weir

1.  Weir crest length (ft):   10 
2.  Weir crest width (ft):   3 
3.  Height of datum to bottom of weir opening:   6.25 

Outlet type:  Vertical Stand Pipe
1.  Stand pipe diameter (ft):   36 
2.  Stand pipe height above datum (ft):   5.75 

Outlet type:  Surface Discharge Pipe
1.  Surface discharge pipe outlet diameter (ft):   1 
2.  Pipe invert elevation above datum (ft):   3.25 
3.  Number of surface pipe outlets:   1 

Outlet type:  Evapotranspiration
Month        Month     Evapotranspiration       Evaporation
Number                          (in/day)                    (in/day)

 1 January  .  .
 2 February  .  .
 3 March  .  .
 4 April  .1  .
 5 May  .14  .
 6 June  .15  .
 7 July  .15  .
 8 August  .09  .
 9 September  .07  .
 10 October  .03  .
 11 November  .  .
 12 December  .  .

1.  Saturated Soil Moisture Content:   0.27 
2.  Soil Field Moisture Capacity (% of Soil Dry Weight):   0.368 
3.  Permanent Wilting Point (% of Soil Dry Weight):   0.07 
4.  Supplemental Irrigation Used= False
4a.  Fraction of available capacity when irrigation starts =  0 
4b.  Fraction of available capacity when irrigation stops =  0 
5a.  First area of biofilter that is vegetated (fraction):   0.9 
5b.  Second area of biofilter that is vegetated (fraction):   0.1 
5c.  Third area of biofilter that is vegetated (fraction):   0 
5d.  Fourth area of biofilter that is vegetated (fraction):   0 
6a.  First plant type:   7 
6b.  Second plant type:   4 
6c.  Third plant type:   0 
6d.  Fourth plant type:   0 
7a.  First root depth (ft):   6 
7b.  Second root depth (ft):   1 
7c.  Third root depth (ft):   0 
7d.  Fourth root depth (ft):   0 
8a.  First ET adjustment factor for actual crop (decimal):   0.5 
8b.  Second ET adjustment factor for actual crop (decimal):   0.65 
8c.  Third ET adjustment factor for actual crop (decimal):   0 
8e.  Fourth ET adjustment factor for actual crop (decimal):   0 



Control Practice 3:  Biofilter CP# 3 (DS) - BASIN A
1.  Top area (square feet) =  2500 
2.  Bottom aea (square feet) =  376 
3.  Depth (ft):   6.5 
4.  Biofilter width (ft) - for Cost Purposes Only:   10 
5.  Infiltration rate (in/hr) =  3.6 
6.  Random infiltration rate generation?  No
7.  Infiltration rate fraction (side):   0.001 
8.  Infiltration rate fraction (bottom):   1 
9.  Depth of biofilter that is rock filled (ft) 0 
10.  Porosity of rock filled volume =  0 
11.  Engineered soil infiltration rate:   3.6 
12.  Engineered soil depth (ft) =  3 
13.  Engineered soil porosity =  0.27 
14. Percent solids reduction due to flow through engineered soil =  80 
15. Biofilter peak to average flow ratio =  3.8 
16. Number of biofiltration control devices =  1 
17. Particle size distribution file:  Not needed - calculated by program
18. Initial water surface elevation (ft):   0 

     Soil Data                        Soil Type Fraction in Eng. Soil
User-Defined Media Type 1.000

Biofilter Outlet/Discharge Characteristics:
Outlet type:  Broad Crested Weir

1.  Weir crest length (ft):   10 
2.  Weir crest width (ft):   3 
3.  Height of datum to bottom of weir opening:   6 

Outlet type:  Surface Discharge Pipe
1.  Surface discharge pipe outlet diameter (ft):   1.25 
2.  Pipe invert elevation above datum (ft):   3.75 
3.  Number of surface pipe outlets:   1 

Outlet type:  Evapotranspiration
Month        Month     Evapotranspiration       Evaporation
Number                          (in/day)                    (in/day)

 1 January  .  .
 2 February  .  .
 3 March  .  .
 4 April  .1  .
 5 May  .14  .
 6 June  .15  .
 7 July  .15  .
 8 August  .09  .
 9 September  .07  .
 10 October  .03  .
 11 November  .  .
 12 December  .  .

1.  Saturated Soil Moisture Content:   0.27 
2.  Soil Field Moisture Capacity (% of Soil Dry Weight):   0.368 
3.  Permanent Wilting Point (% of Soil Dry Weight):   0.07 
4.  Supplemental Irrigation Used= False
4a.  Fraction of available capacity when irrigation starts =  0 
4b.  Fraction of available capacity when irrigation stops =  0 
5a.  First area of biofilter that is vegetated (fraction):   0.9 
5b.  Second area of biofilter that is vegetated (fraction):   0.1 
5c.  Third area of biofilter that is vegetated (fraction):   0 
5d.  Fourth area of biofilter that is vegetated (fraction):   0 
6a.  First plant type:   7 
6b.  Second plant type:   4 
6c.  Third plant type:   0 
6d.  Fourth plant type:   0 
7a.  First root depth (ft):   6 
7b.  Second root depth (ft):   1 
7c.  Third root depth (ft):   0 
7d.  Fourth root depth (ft):   0 
8a.  First ET adjustment factor for actual crop (decimal):   0.5 
8b.  Second ET adjustment factor for actual crop (decimal):   0.65 
8c.  Third ET adjustment factor for actual crop (decimal):   0 
8e.  Fourth ET adjustment factor for actual crop (decimal):   0 



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

Data file name:  S:\Projects\BD5010 Borton Const - Dels Service Center Site Design\Stormwater-NOI\WinSLAMM\Borton WinSLAMM 5.0.mdb
WinSLAMM Version 10.5.0
Rain file name:  C:\WinSLAMM Files\Rain Files\WisReg - Madison WI 1981.RAN
Particulate Solids Concentration file name:  C:\WinSLAMM Files\v10.1 WI_AVG01.pscx
Runoff Coefficient file name:  C:\WinSLAMM Files\WI_SL06 Dec06.rsvx
Pollutant Relative Concentration file name:  C:\WinSLAMM Files\WI_GEO03.ppdx
Residential Street Delivery file name:  C:\WinSLAMM Files\WI_Res and Other Urban Dec06.std
Institutional Street Delivery file name:  C:\WinSLAMM Files\WI_Com Inst Indust Dec06.std
Commercial Street Delivery file name:  C:\WinSLAMM Files\WI_Com Inst Indust Dec06.std
Industrial Street Delivery file name:  C:\WinSLAMM Files\WI_Com Inst Indust Dec06.std
Other Urban Street Delivery file name:  C:\WinSLAMM Files\WI_Res and Other Urban Dec06.std
Freeway Street Delivery file name:  C:\WinSLAMM Files\Freeway Dec06.std
Apply Street Delivery Files to Adjust the After Event Load Street Dirt Mass Balance:  False
Source Area PSD and Peak to Average Flow Ratio File:  C:\WinSLAMM Files\NURP Source Area PSD Files.csv
Cost Data file name:  
Seed for random number generator:  -42 
Study period starting date:  01/01/81 Study period ending date:  12/31/81
Start of Winter Season:  12/02 End of Winter Season:  03/12
Model Run Start Date:  01/01/81    Model Run End Date:  12/31/81
Date of run:  12-18-2025    Time of run:  13:32:02
Total Area Modeled (acres):  1.961
Years in Model Run:  1.00

Runoff Percent Particulate Particulate Percent
Volume Runoff Solids Solids Particulate
(cu ft) Volume Conc. Yield Solids

Reduction (mg/L) (lbs) Reduction

Total of all Land Uses without Controls:         96766           -        86.30        521.4           - 
Outfall Total with Controls:        14366       85.15%        107.1        96.09       81.57%
Annualized Total After Outfall Controls:               14406                                96.36             

 
Biofilter # 1 is expected to clog in  9.68 years..  Percent Solids Reduction due to Engineered Media = 80
Biofilter # 2:  Never.  Percent Solids Reduction due to Engineered Media = 80
Biofilter # 3 is expected to clog in  5.3 years..  Percent Solids Reduction due to Engineered Media = 80



Area of Site = 1.96 Acres

The average annual rainfall = 28.81 inches

Rainfall  Volume= 205082 Cubic Feet

From WINSLAMM output summary:

Pre-development runoff volume = 2,812 Cubic Feet

Pre-development stay on volume = 202,270 Cubic Feet

14406 Cubic Feet

190,676 Cubic Feet

94.3%Stay on Percentage Achieved=

INFILTRATION CALCULATIONS

Post Development runoff Volume = 

Post Development stay on Volume = 

DNR Requires post development infiltration volume to equal at least 60% of the 

pre-development infiltration volume, based on average annual rainfall for this site.



Appendix E
UNIVERSAL SOIL LOSS CALCULATIONS

Dels Service Center
North Kinney Coulee Road

La Crosse, WI
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PROPOSED BUILDING
FFE:716.50

BIORETENTION
BASIN C

17-10575-62
HICKORY POINT HOLDINGS LLC

4003 KINNEY COULEE RD

17-10687-260
DEBOER FAMILY LIVING TRUST

2946 LUOYANG AVE

INLET PROTECTION
INLET PROTECTION

INLET PROTECTION

INLET PROTECTION

BIORETENTION
BASIN B

BIORETENTION
BASIN A

SILT FENCE

SILT FENCE

TRACKING PAD

SOIL / MATERIAL STOCKPILE
SILT FENCE

CONCRETE CLEAN OUT
RELOCATE AS NEEDED
 AND DISPOSE OFFSITE

BASINS MAY BE EXCAVATED FIRST
 DURING CONSTRUCTION FUNCTION
 AS TEMPORARY SEDIMENT BASIN

USLE STEP 1
85' @ 2.0%
3/01/26 - 4/01/26

USLE STEP 2
10' @ 5.0%
4/01/26 - 11/01/26

ANTICIPATED CONSTRUCTION SEQUENCE
(All dates provided are estimates. Actual construction timelines and sequencing will
be determined by the contractor based on site conditions, scheduling, and
coordination with project stakeholders.)

1. Install temporary Erosion Control BMP's including silt fence, tracking pad, and
check ditch check at locations indicated on plans. (March 1 ,2026)
2. Break ground, strip and stockpile topsoil, rough grade site including
foundation, swales, and pond.  (March 2, 2026 - April 1, 2026). Pond locations to be
used as temporary sediment basin. Temporarily stabilize stockpiles and disturbed
areas once at grade.
3. Building construction. (April 2026 - October 2026)
4. Final grading for driveway, walking path, foundation construction. Final Grade
Site. Stabilize all finished grade areas with topsoil, seed (WisDOT 40 2lbs/1000SF),
fertilizer and straw mulch (90lbs/1000 SF).  Install culvert checks, ditch checks, and
emat as shown. (April 1, 2026 - July 20, 2026)
5. Pond Construction and install culverts. (August 2026)
6. Permanently stabilize all areas with topsoil, seed (WisDOT 40 2lbs/1000SF),
fertilizer and straw mulch (90lbs/1000 SF).  and repair any previously stabilized
areas as needed.  (September 1, 2026).
7. Remove all temporary erosion control measures once vegetation is
established. (November 1, 2026)

DITCH CHECK

DITCH CHECK

EMAT ALL SLOPES
4:1 OR GREATER

EMAT ALL SLOPES
4:1 OR GREATER

EMAT ALL SLOPES
4:1 OR GREATER

15' 30'0'



YEAR 1

Developer:

Project:

Date:

County: Version 2.1

Activity                         

(1)

Begin 

Date         

(2)

End Date 

(3)

Period 

% R     

(4)

Annual R 

Factor 

(5)

Sub Soil Texture 

(6)

Soil 

Erodibility K 

Factor   (7)

Slope 

(%)       

(8)

Slope 

Length  

(ft)         

(9)

LS 

Factor 

(10)

Land Cover 

C Factor     

(11)

Soil loss A 

(tons/acre) 

(12)

SDF   

(13)

Sediment Control 

Practice             

(14)

Sediment 

Discharge 

(t/ac) (15)

 

03/01/26 04/01/26 2.1% 160 0.43 3.0% 85 0.28 1.00 0.4 0.998 0.3

04/01/26 09/01/26 76.4% 160 Silt Loam 0.43 10.0% 10 0.44 1.00 22.9 0.716 3.3

09/01/26 11/01/26 16.6% 160 Silt Loam 0.43 10.0% 10 0.44 0.10 0.5 0.716 0.1

11/01/26 ----- ----- ----- ------- ----- 10.0% 10 0.44 ------ ----- 0.000 0.0

----- ----- ----- ------- ----- 10.0% 0 ----- ----- ----- 0.000 0.0

----- ----- ----- ------- ----- 0.0% 0 ----- ----- ----- 0.000 0.0

 

TOTAL 23.8 TOTAL 3.6

Notes:

% Reduction 

Required
NONE

See Help Page for further descriptions of variables and items in drop-down boxes.

The last land disturbing activity on each sheet must be 'End'.  This is either 12 months from the start of construction or final stabilization.

For periods of construction  that exceed 12 months, please demonstrate that 5 tons/acre/year is not exceeded in any given 12 month period.

Recommended Permanent Seeding Dates:

4/15-6/1 and 8/1-8/21 Turf, introduced grasses and legumes Designed By: TTN

Thaw-6/30 Native Grasses, forbs, and legumes Date 12/18/2025

 

NOTE:  THIS TOOL ONLY ADDRESSED SOIL EROSION DUE TO 

SHEET FLOW.  MEASURES TO CONTROL CHANNEL EROSION MAY 

ALSO BE REQUIRED TO MEET SEDIMENT DISCHARGE 

REQUIREMENTS.

Soil Loss & Sediment Discharge Calculation Tool
for use on Construction Sites in the State of Wisconsin

12/18/25

WDNR Version 2.1 (12-05-2024)

Borton Construction

Del's Service Center - La Crosse

Bare Ground

Bare Ground

Seed with Mulch or Er

End

Silt Loam

La Crosse

Ditch Check Sedi

Sediment Basin

Sediment Basin

Sediment Basin

S:\Projects\BD5010 Borton Const - Dels Service Center Site Design\Stormwater-NOI\USLE\BD5010 Borton - USLE 1 2.0



Appendix F
MAINTENANCE AGREEMENT

Dels Service Center
North Kinney Coulee Road

La Crosse, WI



 

 

 

 

 

DECLARATION OF CONDITIONS, COVENANTS AND RESTRICTIONS 

FOR MAINTENANCE OF STORMWATER MANAGEMENT MEASURES 

 

 

RECITALS: 

 

A. COULEE REGION OCCUPANCY LLC, ATTN: Sarah Delagrave 

 is the owner of DEL’S SERVICE CENTER,  

 more particularly described on Exhibit A attached hereto (“Property”).  

 

B. Owner desires to construct buildings and/or parking facilities on the Property in 

accordance with certain plans and specifications approved by the City.   

 

C. The City requires Owner to record this Declaration regarding maintenance of 

stormwater management measures to be located on the Property.  Owner agrees 

to maintain the stormwater management measures and to grant to the City the 

rights set forth below.      

 

NOW, THEREFORE, in consideration of the declarations herein and other good and 

valuable consideration, the receipt and sufficiency of which are hereby acknowledged, 

the owner agrees as follows: 

 

1. Maintenance.  Owner and its successors and assigns shall be responsible to 

repair and maintain the stormwater management measures located on the 

Property in good condition and in working order and such that the measures 

comply with the approved plans on file with the City Engineer.  Said 

maintenance shall be at the Owner’s sole cost and expense.  Owner will conduct 

such maintenance or repair work in accordance with all applicable laws, codes, 

regulations, and similar requirements, and pursuant to the Maintenance 

Provisions attached hereto as Exhibit B.   

 

2. Easement to City.  If Owner fails to maintain the stormwater management measures as required in Section 1, then City shall 

have the right, after providing Owner with written notice of the maintenance issue (“Maintenance Notice”) and thirty (30) 

days to comply with the City’s maintenance request, to enter the Property in order to conduct the maintenance specified in 

the Maintenance Notice.  City will conduct such maintenance work in accordance with all applicable laws, codes, 

regulations, and similar requirements and will not unreasonably interfere with Owner’s use of the Property.  All costs and 

expenses incurred by the City in conducting such maintenance may be charged to the owner of the Property by placing the 

amount on the tax roll for the Property as a special charge in accordance with Section 66.0627, Wis. Stats.   

 

3. Term/Termination.  The term of this Agreement shall commence on the date that this Agreement is filed of record with the 

Register of Deeds Office for La Crosse County, Wisconsin, and except as otherwise herein specifically provided, shall 

continue in perpetuity.  Notwithstanding the foregoing, this Agreement may be terminated by recording with the Register of 

Deeds Office for La Crosse County, Wisconsin, a written instrument of termination signed by the City and all of the then-

owners of the Property.   

 

4. Miscellaneous.   

 

(a) Notices.  Any notice, request or demand required or permitted under this Agreement shall be in writing and shall 

be deemed given when personally served or three (3) days after the same has been deposited with the United States 

Post Office, registered or certified mail, return receipt requested, postage prepaid and addressed as follows: 

 

If to Owner:  Sarah Delagrave     

   221 Main Street     

   Onalaska WI 54650    

         

         

 

 

If to City:  City of La Crosse 

   Engineering Department 

   400 La Crosse Street 

   La Crosse, WI 54601 

Attention:  City Engineer 

 

Any party may change its address for the receipt of notice by written notice to the other. 

 

(b) Governing Law.  This Agreement shall be governed and construed in accordance with the laws of the State of 

Wisconsin. 

 

(c) Amendments or Further Agreements to be in Writing.  This Agreement may not be modified in whole or in part 

unless such agreement is in writing and signed by all parties bound hereby.   

 

(d) Covenants Running with the Land.  All of the easements, restrictions, covenants and agreements set forth in this 

Agreement are intended to be and shall be construed as covenants running with the land, binding upon, inuring to 

the benefit of, and enforceable by the parties hereto and their respective successors and assigns.   

 

(e) Partial Invalidity.  If any provisions, or portions thereof, of this Agreement or the application thereof to any person 

or circumstance shall, to any extent, be invalid or unenforceable, the remainder of this Agreement, or the 

application of such provision, or portion thereof, to any other persons or circumstances shall not be affected thereby 

and each provision of this Agreement shall be valid and enforceable to the fullest extent permitted by law. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
This space is reserved for recording data 

Return to: 

 

City of La Crosse 

Engineering Department 

400 La Crosse Street 

La Crosse, Wisconsin 54601 

Tax Parcel No. 17-10575-063                                       



 

 

 

 

 

 

 

IN WITNESS WHEREOF, we have hereunto set our hands and seals this _______ day of ______________, 20______. 

 

___________________________________________  _____________________________________________ 

 

STATE OF WISCONSIN) 

COUNTY OF LA CROSSE    )  SS 

 

 

Personally came before me this _________ day of _______________, 20______, the above named 

____________________________________________, to me known to be the person(s) who executed the foregoing instrument and 

acknowledged the same. 

 

 

 

___________________________________________ 

NOTARY PUBLIC 

 

My Commission Expires:______________________ 

 

 

Drafted by: City of La Crosse 

Engineering Department 

400 La Crosse Street 

La Crosse, Wisconsin 54601 
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EXHIBIT A 

Legal Description 

 

 

Legal Description of Property: 

 

CERTIFIED SURVEY MAP NO. 28 VOL 9 LOT 1 DOC NO. 1244006 & PRT NE-SW BEG NE COR LOT 

26 LACROSSE INTERNATIONAL BUSINESS PARK S69D51M22SE 53.43FT TO N COR LOT 1 CSM NO. 

158 VOL 8 S0D29M4SE 10.27FT S59D54M33SW 459.30FT ALG W LN LOT 1 CSM NO. 28 VOL 9 TO W 

R/W I-90 N69D51M 22SW ALG R/W 65.05FT TO SELY COR LOT 26 LACROSSE INTERNATIONAL 

BUSINESS PARK N59D54M33SE 471.81FT TO POB 

 

Tax Parcel Numbers:  

17-10575-063 
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EXHIBIT B 

Stormwater Management Maintenance Measures 

 

 

Stormwater Management Measures Included in this Agreement (as shown on the attached Construction 

Plan Set hereby made a part of Exhibit C): 

 

• Culvert Pipes & Storm Sewer 

• Bioretention Basin 

• Swales 

 

Specific Maintenance Requirements: 

 

Short Term Maintenance (during construction and/or restoration): 

• The building construction contractor at the owner's expense or as agreed by the owner and contractor 

shall perform inspection of all facilities during construction and until site stabilization. 

• Inspections during construction shall be weekly and/or after a rainfall event of 0.5" or more. 

• Repairs necessary to restore the facility to design performance will be made within 48 hours of the 

inspection. 

• Deficiencies include, but are not limited to, rill erosion, sediment deposition in the infiltration pond or 

behind perimeter control, and deposition of sediment on the tracking pad. 

• Tracking on the public right-of-way shall be inspected regularly during days that construction traffic is 

leaving the construction site.  Any excessive sediment tracked onto the public right-of-way shall be 

scraped immediately.  Thorough sweeping, with appropriate equipment that physically picks up and 

removes the sediment (vs. pushing it to other locations within the public right-of-way) shall be 

conducted at the end of each working day during construction activities. 

 

Long Term Maintenance: 

• Inspector qualifications for Long Term Maintenance:  Inspectors under this item shall maintain a current 

Registered Professional Engineer License in the State of Wisconsin or possess an alternate certification 

approved by the City of La Crosse. 

• All stormwater provisions constructed as part of this project are permanent in location and function over 

time. The constructed stormwater provisions shall not be removed or significantly altered without 

written permission from the City of La Crosse. 
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CULVERT PIPES & STORM SEWER 

 

• Visual inspection of components shall be performed and debris removed from pipes, structures, and 

culverts 

• Repair inlet/outlet areas that are damaged or show signs or erosion. 

• Rip-rap shall be replaced as necessary. 

• Repairs must restore the component to the specifications of the original plan. 

 

BIORETENTION BASINS 

 

• At a minimum, all components of the basin, including inlets, outlets, riprap, and sediment depth, shall be 

inspected annually.  

• Embankments shall be kept clear of woody vegetation. 

• To maximize filtration, mowing in buffer areas around stormwater detention basins should be 

minimized. If occasional mowing is necessary, the mowing height is recommended to be no shorter than 

6 inches. Applications of fertilizer, herbicide, pesticide or other chemicals are discouraged unless an 

approved chemical application plan is on file with the City of La Crosse. 

• Excavation is prohibited below the original design depth unless geotechnical analysis is completed in 

accordance with DNR’s guidance. 

• Repairs must restore the component to the specifications of the original plan. 

 

SWALES 

• Inspect swales annually to detect signs of bare ground / soil erosion. swales that show signs of erosion 

shall be restored. If erosion is persistent, erosion control matting may be helpful in establishing 

vegetation. 

• Inspect swales for signs of standing water or sediment buildup. Re-grade the ditch as necessary to 

maintain proper stormwater conveyance. 

• Repairs must restore the component to the specifications of the original plan. 
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EXHIBIT C 

Construction Plan Set 

 

Insert Construction Plan Set 

 



Appendix G
GEOTECHNICAL EXPLORATION REPORT

Dels Service Center
North Kinney Coulee Road

La Crosse, WI
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