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1. Introduction 

This Storm Water Management memo presents the design calculations and considerations for the 
proposed redevelopment located at the corner of Wauwatosa Avenue and Blanchard Street in 
Wauwatosa, WI. The proposed redevelopment encompasses approximately 1.58 acres. The proposed 
project will disturb more than one acre of land but less than two acres.  The project will also result in an 
increase of impervious area over the site by approximately 3509 square feet.  This storm water 
management report serves as a summary of calculations showing the proposed development meets all 
applicable ordinances.

2. Design Criteria 

Wauwatosa, Wisconsin 

Wauwatosa Water Quality  
 Total Suspended Solids. BMPs shall be designed, installed, and maintained to control total 

suspended solids carried in runoff from the post-construction site as follows: 
o For redevelopment, reduce to the maximum extent practicable, the total suspended 

solids load from exposed parking areas and roads by 40%, based on the average annual 
rainfall, as compared to no runoff management controls. 

Wauwatosa Water Quantity and Management of Peak Runoff 
 Stormwater quantity control requirements under the City of Wauwatosa storm water 

management regulations (Chapter 24.13.040) apply to projects that increase impervious area by 
½ acre or more. As the project does not create more than ½-acre of additional impervious surface, 
the City’s storm water quantity requirements do not apply to the project.   

Wisconsin Department of Natural Resources 
 WDNR – Technical Standards (NR151 and NR216) 

DNR Water Quality:  
 For redevelopment, reduce to the maximum extent practicable, the total suspended solids load 

by 40%, based on the average annual rainfall, as compared to no runoff management controls. 

MMSD Quantity:  
 MMSD Chapter 13 storm water management regulations apply to projects that either create more 

than 5,000 square feet of additional impervious surface, creates more than 1/2-acre of additional 
impervious surface or a redevelopment project that disturbs more than 2-acres of land. The 
project will not create more than 1/2-acre of additional impervious surface or disturb more than 
2-acres of land. Therefore, the project is exempt from the MMSD peak flow control requirements. 

 The project will create between 5,000 square feet and ½-acre of additional impervious. As such, 
the MMSD Green Infrastructure requirements apply. For projects that create between 5,000 
square feet and ½-acre of additional impervious surface, green infrastructure must be designed 
and implemented with a detention volume equal to ½-inch multiplied by the net new impervious 
surface area. Green infrastructure includes, but is not limited to, rain gardens, green roofs, 
bioswales, permeable paving, cisterns and rain gardens. The green infrastructure requirement will 
be met using porous pavement to be constructed in the surface parking lot. 
 

 



 

 

 

 

3. Design Analysis 
 Rainfall data used in the hydrologic analysis were obtained from the NOAA Atlas 14 precipitation 

depths, and the appropriate NRCS Wisconsin MSE3 precipitation distribution for 24 hour duration 
(1-yr, 2-yr, 10-yr, and 100-yr storm events). 

1 year 2 year 10 year 100 year 

2.34” 2.64” 3.73” 6.06” 

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

 Time of concentration values were calculated based on the standard TR-55 method. 
 The hydraulic calculations and analysis presented in this report were performed using HydroCad 

Watershed Modeling software which utilizes the methodologies of TR-55 for a hydrograph based 
analysis of watershed conditions.  Hydrographs were developed using a standard MSE-3 24-hour 
hydrograph for the various 24-hr storm events. 

 Sediment reduction characteristics for the proposed water quality facilities were determined 
using WinSLAMM (Version 10.3.4) Source Loading and Management Model. 

4. Existing Condition Analysis 

The project site currently includes an existing residential/commercial building along Harwood Avenue, a 
residential building and garage along Blanchard Street and a public surface parking lot at the north east 
quadrant of Wauwatosa Avenue and Blanchard Street. Approximately 1.36 acres of the disturbed area is 
covered with impervious surface (buildings or pavements).  There are significant grade changes across 
the site with an approximate 37 ft grade difference between the high north end of the site along 
Harwood Avenue and the low southern end of the site along Blanchard Street.  There are several 
existing retaining walls on the project used to accommodate the grade changes.  An existing conditions 
survey is included as Appendix C. 

5. Proposed Developed Conditions Description 

The project site will be redeveloped with a multi-family residential development with below grade 
parking, and roof top terrace for residence to community gather.  A public surface parking is proposed 
that will have access from Harwood Avenue.  The project will disturb the entire site   and will result in 
approximately 1.44 acres of impervious surface which is an increase of 3,509 square feet from existing 
conditions.  The proposed site plan is included in Appendix C.

6. Storm Water Quality Modeling 

NR 151 regulations require that the project employ BMPs to reduce sediment load leaving the site from 
parking and roads by 40% compared to no controls.  
Quality Summary Table 

Total Suspended Solids Loading  

Total TSS prior to controls/treatment  178.3 lbs 

Total TSS After controls/treatment  52.31 lbs 

Total Percent TSS Reduction 70.66% 



 

 

 

 

7. Green Infrastructure 

The project will create 3508 square feet of additional impervious surface.  As such, green infrastructure 
with a detention volume of 146 cubic feet (1093 gallons) is required for the project.  See calculation 
below. 
 
1/2-inch/12 inches / ft X 3508 SF = 146 CF 
92 CF X 7.481 gallons/CF = 1093 gallons 
 
The green infrastructure requirement will be met using two porous pavement areas within the surface 
parking lot.  The northern porous pavement has approximately 1815 square feet, with 12" of stone 
storage. The southern porous pavement has approximately 1341 square feet, with 12" of stone storage. 
Stormwater will infiltrate through the porous pavement and stored in the 12" stone storage layer.  A 6 
inch underdrain will collect the stormwater from the stone storage layer and convey the stormwater 
into a private storm sewer system.  The storm sewer system will connect into the public storm sewer 
system within Blanchard Street. 
 
MMSD volume credit for porous pavement is 3 gallons per square feet of porous pavement.  The 
proposed porous pavement for the project is 3156 square feet.  The redevelopment would provide 9468 
gallons of storage which exceeds the required green infrastructure volume of 1093 gallons. 
 
Therefore, the project meets and exceeds the MMSD and the City of Wauwatosa green infrastructure 
requirements. 

8. Conclusion 

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

  



 

 

Appendix A Calculations - Storm Water Quality (WinSLAMM) 



Junction 3

Junction 2

Junction 1

DS Porous Pavement # 2
DS Porous Pavement # 1

Residential 2Residential 1

Outfall



Data file name:  I:\Mandel\20176 Harlow & Hem Tosa Development Surveying\060 CAD 2024\800_SWMP\040_WinSLAMM\20176 H&H WINSLAMM.mdb
WinSLAMM Version 10.4.1
Rain file name:  N:\000-CAD Resource Library\Software Support Files\WinSLAMM\Vers 10.0.2 Downloaded November 11, 2013\Parameter Files v10\WisReg - Milwaukee WI 1969.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:  01/05/69 Study period ending date:  12/31/69
Start of Winter Season:  12/06 End of Winter Season:  03/28
Date:  04-03-2024 Time:  12:52:14
Site information:  

LU# 1 - Residential:  Residential 1     Total area (ac):  0.161
13 - Paved Parking 1:  0.161 ac.    Connected    PSD File: C:\WinSLAMM Files\NURP.cpz

LU# 2 - Residential:  Residential 2     Total area (ac):  0.125
13 - Paved Parking 1:  0.125 ac.    Connected    PSD File: C:\WinSLAMM Files\NURP.cpz

Control Practice 1:  Porous Pavement CP# 1 (DS) - DS Porous Pavement # 1
Porous pavement area (ac):   0.042 
Inflow hydrograph peak to average flow ratio:   3.8 
Porous pavement thickness (in):   4 
Porous pavement porosity:   0.24 
Aggregate bedding thickness (in):   4 
Aggregate bedding porosity:   0.3 
Aggregate base reservoir thickness (in):   12 
Aggregate base reservoir porosity:   0.4 
Underdrain diameter (in):   6 
Underdrain outlet invert elevation (inches above datum):   0 
Number of underdrains:   1 
Subgrade seepage rate (in/hr):   0.05 
Use random number generation to account for uncertainty in seepage rate:   0 
Subgrade seepage rate COV:   0 
Surface pavement initial infiltration rate (in/hr):   100 
Surface pavement initial infiltration rate (in/hr):   100 
Surface Pavement Percent Solids Removal Upon Cleaning:   50 
Porous pavement surface clogging load (lbs/sf):   0.06 
Porous pavement restorative cleaning frequency:  Semi-annually
TSS concentration reduction percentage through underdrain:   0 
Porous pavement particle size distribution file name:  Not needed - calculated by program

Control Practice 2:  Porous Pavement CP# 2 (DS) - DS Porous Pavement # 2
Porous pavement area (ac):   0.031 
Inflow hydrograph peak to average flow ratio:   3.8 
Porous pavement thickness (in):   4 
Porous pavement porosity:   0.24 
Aggregate bedding thickness (in):   4 
Aggregate bedding porosity:   0.3 
Aggregate base reservoir thickness (in):   12 
Aggregate base reservoir porosity:   0.4 
Underdrain diameter (in):   6 
Underdrain outlet invert elevation (inches above datum):   0 
Number of underdrains:   1 
Subgrade seepage rate (in/hr):   0.05 
Use random number generation to account for uncertainty in seepage rate:   0 
Subgrade seepage rate COV:   0 
Surface pavement initial infiltration rate (in/hr):   100 
Surface pavement initial infiltration rate (in/hr):   100 
Surface Pavement Percent Solids Removal Upon Cleaning:   50 
Porous pavement surface clogging load (lbs/sf):   0.06 
Porous pavement restorative cleaning frequency:  Semi-annually
TSS concentration reduction percentage through underdrain:   0 
Porous pavement particle size distribution file name:  Not needed - calculated by program



SLAMM for Windows Version 10.4.1
(c) Copyright Robert Pitt and John Voorhees 2019, All Rights Reserved

Data file name:  I:\Mandel\20176 Harlow & Hem Tosa Development Surveying\060 CAD 2024\800_SWMP\040_WinSLAMM\20176 H&H WINSLAMM.mdb
WinSLAMM Version 10.4.1
Rain file name:  N:\000-CAD Resource Library\Software Support Files\WinSLAMM\Vers 10.0.2 Downloaded November 11, 2013\Parameter Files v10\WisReg - Milwaukee WI 1969.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:  01/05/69 Study period ending date:  12/31/69
Start of Winter Season:  12/06 End of Winter Season:  03/28
Model Run Start Date:  01/05/69    Model Run End Date:  12/31/69
Date of run:  04-03-2024    Time of run:  12:51:48
Total Area Modeled (acres):  0.286
Years in Model Run:  0.99

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

Reduction (mg/L) (lbs) Reduction

Total of all Land Uses without Controls:         21972           -        130.0        178.3           - 
Outfall Total with Controls:        19365       11.87%        27.54        33.29       81.33%
Annualized Total After Outfall Controls:               19634                                33.76             



 

 

Appendix B Green Infrastructure Detention Volume Calculations 



Green Infrastructure Detention Volume Calculations

[1] New and Redeveloped Impervious Area [4] Proposed Green Infrastructure

Land Type Area Area Proposed Green Infrastructure
acres sq.ft. Porous Pavement (North) 1815 SF

Building 1.006 43828 Porous Pavement (South) 1341 SF
Greenspace 0.143 6229
Impervious 0.436 18992

Porous Pavement (North) 5445 gallons
Porous Pavement (South) 4023 gallons

Existing Impervious 1.362 59322
Proposed Impervious 1.442 62831
New pervious area 0.081 3507

Total Green Infrasture Area 9468 gallons

[2] Required Detention Volume 1093 gallons
[5] Proposed Detention Volume 9468 gallons

Required Detention Volume 1093 gallons
[3] Green Infrastructure Unit Detention Volume

Green Infrastructure [6] Does it meet requirements?
Bioswale 7.5 gal. per sq.ft.
Cistern
Constructed wetlands 8.3 gal. per sq.ft.
Green roof 1 gal. per sq.ft.
Native landscaping 0.4 gal. per sq.ft.
Porous pavement 3 gal. per sq.ft.
Rain garden 4.4 gal. per sq.ft.
Rain barrel
Tree 25 gal. per tree
per MMSD's Chapter 13: Surface Water and Stormwater

Capacity of barrel

Area

YesUnit Detention Volume

Capacity of cistern



 

 

Appendix C Figures 
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GENERAL NOTES:

1. THE UNDERGROUND UTILITY INFORMATION SHOWN ON THIS DRAWING IS
BASED ON FIELD LOCATIONS AND/OR RECORDS FURNISHED BY
MUNICIPALITIES AND UTILITY COMPANIES. THE LOCATION AND ACCURACY OF
WHICH CANNOT BE GUARANTEED.  THERE MAY BE ADDITIONAL
UNDERGROUND UTILITY INSTALLATIONS WITHIN THE PROJECT AREA THAT
ARE NOT SHOWN.

2. VERIFY ACTUAL LOCATIONS AND INVERTS IN THE FIELD.  ANY POTENTIAL
ERRORS, OMISSIONS, OR DISCREPANCIES SHALL BE BROUGHT TO THE
ATTENTION OF THE ENGINEER PRIOR TO PROCEEDING WITH
CONSTRUCTION.

3. DRAWING IS BASED ON FIELD SURVEY COMPLETED BY THE SIGMA GROUP,
INC. ON JUNE 16, 2021.

4. DATUM FOR THE PROJECT SURVEY IS CITY OF WAUWATOSA DATUM.
BENCHMARK FOR THE PROJECT SURVEY IS THE WEST 1/4 CORNER OF
SECTION 22-7-1 CONCRETE MONUMENT ELEV 127.85.

5. CONTRACTOR TO VERIFY EXISTING CONDITIONS, CONTACT ENGINEER
WITH DISCREPANCIES.
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THE UNDERGROUND UTILITY INFORMATION SHOWN ON THIS MAP IS BASED
ON FIELD MARKINGS AND INFORMATION FURNISHED BY UTILITY
COMPANIES AND THE LOCAL MUNICIPALITY.  WHILE THIS INFORMATION IS
BELIEVED TO BE RELIABLE, ITS ACCURACY AND COMPLETENESS CANNOT
BE GUARANTEED.

www.thesigmagroup.com
1300 West Canal Street
Milwaukee, WI  53233
Phone: 414-643-4200
Fax:  414-643-4210
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GENERAL NOTES:

1. THE UNDERGROUND UTILITY INFORMATION SHOWN ON THIS
DRAWING IS BASED ON FIELD LOCATIONS AND/OR RECORDS
FURNISHED BY MUNICIPALITIES AND UTILITY COMPANIES. THE
LOCATION AND ACCURACY OF WHICH CANNOT BE GUARANTEED.
THERE MAY BE ADDITIONAL UNDERGROUND UTILITY INSTALLATIONS
WITHIN THE PROJECT AREA THAT ARE NOT SHOWN.

2. VERIFY ACTUAL LOCATIONS AND INVERTS IN THE FIELD.  ANY
POTENTIAL ERRORS, OMISSIONS, OR DISCREPANCIES SHALL BE
BROUGHT TO THE ATTENTION OF THE ENGINEER PRIOR TO
PROCEEDING WITH CONSTRUCTION.

3. WORK TO BE COMPLETED IS INDICATED IN BOLD TYPE LINES AND
EXISTING CONDITIONS ARE INDICATED BY LIGHT TYPE LINES.

4. ELECTRONIC CIVIL FILES ARE AVAILABLE UPON WRITTEN REQUEST.
DO NOT USE ELECTRONIC CIVIL FILES TO LAYOUT FOUNDATIONS,
COLUMN LINES, LIGHT POLES, OR OTHER NON CIVIL SITE WORK.
REFER TO ARCHITECTURAL DRAWINGS FOR DIMENSIONS OF
BUILDING AND ARCHITECTURAL FEATURES.

5. DIMENSIONS ARE FROM FACE OF CURB OR EDGE OF PAVEMENT.

6. WORK WITHIN THE PUBLIC RIGHT OF WAY, INCLUDING BUT NOT
LIMITED TO DRIVEWAY OPENINGS, SIDEWALK AND RAMPS, PAVING,
AND CURB AND GUTTER SHALL BE COMPLETED PER MUNICIPAL
AND/OR COUNTY REQUIREMENTS AND STANDARDS.

7. EARTHWORK SHALL BE IN ACCORDANCE WITH GEOTECHNICAL
ENGINEER'S RECOMMENDATIONS.

CURB & GUTTER
(ACCEPT)

CURB & GUTTER
(REJECT)

C401
E

C401
E

5" THICK CONCRETE WALK

CONCRETE PAVEMENT

ASPHALT SURFACE

LEGEND:

POROUS PAVEMENT

CITY OF WAUWATOSA ASPHALT SURFACE

C401
A

C401
B

C401
C

C402
E

C401
D

GRAPHIC SCALE
0 20 40

THE UNDERGROUND UTILITY INFORMATION SHOWN ON THIS MAP IS BASED
ON FIELD MARKINGS AND INFORMATION FURNISHED BY UTILITY
COMPANIES AND THE LOCAL MUNICIPALITY.  WHILE THIS INFORMATION IS
BELIEVED TO BE RELIABLE, ITS ACCURACY AND COMPLETENESS CANNOT
BE GUARANTEED.
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1300 West Canal Street
Milwaukee, WI  53233
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SITE INFORMATION

 SITE AREA 69053 1.585 AC

 SITE DISTURBED AREA 71304 1.637 AC

 EXISTING IMPERVIOUS AREA 59322 1.362 AC 85.9 %

 PROPOSED IMPERVIOUS AREA 62831 1.442 AC 91.0 %
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NOTES:

1.  CONSTRUCT MANHOLE IN ACCORDANCE WITH FILE NO. 12 OF THE
STATE STANDARD SPECIFICATIONS FOR SEWER AND WATER.

2.  ADJUST FRAME TO GRADE WITH CONCRETE RINGS OF VARIABLE
THICKNESS.  MAXIMUM RING HEIGHT = 6". MINIMUM RING HEIGHT = 2".
CONCRETE RINGS SHALL BE REINFORCED WITH ONE LINE OF STEEL
CENTERED WITHIN THE RING. WHERE NECESSARY RINGS SHALL BE
GROOVED TO RECEIVE STEP.

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

4.  JOINTS SHALL BE WATERTIGHT AND SHALL BE MADE USING MORTAR,
OR FLEXIBLE RUBBER TYPE GASKETS FOR STORM MANHOLES.

5.  AREA OF CIRCUMFERENTIAL STEEL = 0.12 SQ. INCH PER LINEAL FOOT
MIN.

6.  3" OF BEDDING STONE UNDER BASE.

7.  UNLESS NOTED ON THE PLANS CONTRACTOR IS RESPONSIBLE FOR
ALL MANHOLE SIZING AND SHALL PROVIDE A SHOP DRAWING TO THE
SIGMA GROUP, INC. BEFORE THEY ARE RELEASED FOR PRODUCTION.

PRECAST REINFORCED
CONCRETE ECCENTRIC
CONE STANDARD

CONCRETE
ADJUSTING RINGS

(2 RINGS MIN.)

FINISHED GRADE

CONE-TOP SECTION

TYPE III JOINT
REQUIRED FOR ALL
STORM MANHOLES

1'-4" MIN.

26 1/4"

VARIES 9" MAX.

48" FOR 4'-0" MANHOLE

FLAT-TOP SECTION

MANHOLE STEPS 3/8" DIA.
STEEL REINFORCING

ROD WITH MOLDED
PLASTIC COVER

CONCRETE
ADJUSTING

RINGS

FINISHED GRADE NEENAH R-1733-A
WITH TWO LIFT
HOLES

PRECAST CONCRETE
SOLID BOTTOM

PRECAST
MANHOLE
SECTIONS

1'-4" MIN.
VARIES 9" MAX.

48" MIN.

16"

4"

D

6"

4.5" MIN.

SPACE BETWEEN PIPE AND
PRECAST MANHOLE WALL
 TO BE FILLED WITH BRICK
AND MORTAR INTO PLACE.

CURB INLET LOCATION
SECTION

CURB INLET WITHIN CURB & GUTTER
PLAN

CATCH BASIN
WITHIN LOW POINT OF PAVEMENT AREA

NOTES:
1. ADJUST FRAME TO GRADE WITH CONCRETE RINGS OF VARIABLE

THICKNESS.  MAXIMUM RING HEIGHT = 6".  MINIMUM RING HEIGHT = 2".
CONCRETE RINGS SHALL BE REINFORCED WITH ONE LINE OF STEEL
CENTERED WITHIN THE RING.

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

3. 3" MIN. BEDDING OF STONE UNDER BASE REQUIRED , ADDITIONAL
BEDDING STOME MAY BE REQUIRED ON WET SUB-GRADE.

4. UNLESS NOTED ON THE PLANS CONTRACTOR IS RESPONSIBLE FOR ALL
CATCH BASIN SIZING AND SHALL PROVIDE A SHOP DRAWING TO THE
SIGMA GROUP, INC. BEFORE THEY ARE RELEASED FOR PRODUCTION.

CURB SIDE C.B. FRAME AND GRATE:
REFER TO CASTING TABLE

PAVEMENT / LANDSCAPE
 C.B. FRAME AND GRATE:
REFER TO CASTING TABLE

TOP OF CURB
FLOW LINE OF
GUTTER

VARIES

48" DIA. MIN.

24" SUMP REQUIRED
FOR CATCH BASINS

STORM LEAD

REFER TO CASTING TABLE

FINAL GRADE MINIMUM 2 GRADE RINGS

1/2" MORTAR BACKPLASTER

4" PERFORATED DRAIN
TILE

4" PERFORATED
DRAIN TILE

5" PRECAST

STORM LEAD

STRUCTURE FOOTING
CLASS "D" CONCRETE

VARIES

48" DIA. MIN.

10' MIN. 10' MIN.

24" SUMP REQUIRED
FOR CATCH BASIN

STORM SEWER (SIZE
AND LOCATION

VARIES)

STORM SEWER
(SIZE AND
LOCATION VARIES)

CATCH BASIN
WITHIN PAVEMENT
 AREA

4" PERFORATED
DRAIN TILE

(10' MIN. LENGTH)

PROPOSED CURB
 & GUTTER

STORM SEWER (SIZE &
LOCATION  VARIES)

CATCH BASIN
WITHIN CURB & GUTTER

4" PERFORATED DRAIN TILE
(10' MIN. LENGTH)

DRAIN TILE TO BE INSTALLED UNDER
GUTTER & ASPHALT INTERFACE

4" PERFORATED  DRAIN TILE
(10' MIN. LENGTH)

NOTE:

DRAIN TILE SHALL HAVE TWO (2)
SEGMENTS POSITIONED ALONG THE
GUTTER & ASPHALT INTERFACE.

18" MAX.

4" MIN. 4" MIN.

4" MIN.

1'-4" MIN.

8" MIN.

PROPOSED FINAL GRADE

PAVEMENT. REFER TO
PAVEMENT SECTION DETAIL
FOR DESIGN THICKNESS.

CRUSHED AGGREGATE
BASE COURSE

SUBGRADE

GEOTEXTILE FABRIC TO BE
OVERLAPPED BY 4" MIN.

GEOTEXILE FABRIC TYPE
DF SCHEDULE A

4" DIA. PVC PERFORATED DRAIN
TILE.  SLOPE MIN. 1/8" PER FOOT TO
INLET

1" CLEAR STONE

CATCH BASIN / INLET CASTING TABLE
IF 18" CURB & GUTTER IF 24" CURB & GUTTER IF 30" CURB AND GUTTER

CASTING GRATE CASTING GRATE CASTING GRATE

CURB INLET NEENAH R-3067 A NEENAH R-3067 A NEENAH R-3228H C

AREA INLET NEENAH R-2050 C

PROPOSED CURB
WITH 12" GUTTER

STORM SEWER (SIZE &
LOCATION VARIES)

CATCH BASIN
WITHIN CURB & GUTTER

CONCRETE BUMP OUT TO BE
APPLIED FOR 12" GUTTER PAN

12"

4" NOTES:
1. MINIMUM CONCRETE STRENGTH OF 4,OOO PSI IS RECOMMENDED.  CONCRETE SHOULD BE VIBRATED TO

ELIMINATE AIR POCKETS.
2. EXPANSION AND CONTRACTION CONTROL JOINTS AND REINFORCEMENT ARE RECOMMENDED TO

PROTECT CHANNEL AND CONCRETE SURROUND.
3. THE FINISHED LEVEL OF THE CONCRETE SURROUND MUST BE APPROX. 1/8" ABOVE THE TOPE OF THE

CHANNEL EDGE.
4. CONCRETE BASE THICKNESS SHOULD MATCH SLAB THICKNESS.
5. REFER TO ACO'S LATEST INSTALLATION INSTRUCTION FOR FURTHER DETAILS.
6. GRADE TYPE E-EN SHALL BE USED FOR ADA AREAS.

SEE NOTE 3

EXPANSION JOINT TO
ENGINEER'S DETAILS
SEE NOTE 2

PAVEMENT PER PLAN
1/

8"

8"

8" 8"

12"

TRENCH DRAIN SHALL BE
ACO MODEL S3OOK,
GRATE PART NO. 72263 OR APPROVED EQUAL

4"
4"
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POROUS ASPHALT PAVEMENT
#4 HMA  SINGLE LIFT

BASE LAYER ASTM NO. 57
GEOTEXTILE FABRIC TYPE SAS

AGGREGATE STORAGE ASTM NO.
2 ENSURE A 40% VOID SPACE

GEOGRID OR 20 MIL PVC LINER

SUBGRADE

NOTES:
1. PAVEMENT SURFACE PERCENT VOIDS SHOULD BE LESS THAN 25%.
2. JOINT STONE AND BEDDING COURSE SHALL CONSIST OF ASTM C-33, 8, 9, 89, OR 57 AGGREGATE.
3. AGGREGATE STORAGE RESERVOIR DEPTH SHALL BE A MINIMUM OF 12 INCHES. AGGREGATE

STORAGE RESERVOIR SHALL USE AN OPEN GRADED BASE CONSISTING OF CRUSHED STONE OR
CRUSHED GRAVEL WITH NO GREATER THAN 5% PASSING THE NO. 200 SIEVE.

4. UNDERDRAINS CAN BE LOCATED WITHIN OR BELOW THE AGGREGATE STORAGE RESERVOIR.
UNDERDRAINS (OR EQUIVALENT) ARE REQUIRED IF THE AGGREGATE STORAGE RESERVOIR DRAIN
DOWN TIME WILL EXCEED 72 HOURS. THE SLOPE OF THE SUBGRADE SHALL BE AS FLAT AS POSSIBLE
BE NO GREATER THAN 2%.

5. POROUS PAVEMENT SHALL CONFORM TO THE WDNR TECHNICAL STANDARD # 1008

DRAIN TILE (AS INDICATED ON PLANS)

www.thesigmagroup.com
1300 West Canal Street
Milwaukee, WI  53233
Phone: 414-643-4200
Fax:  414-643-4210
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SCALE:
EXISTING SILVA CELLS DETAILS - FOR INFORMATION ONLYA NTS

SCALE:
PRECAST STORM MANHOLEB NTS

SCALE:
INLET AND CATCH BASINC NTS

SCALE:
PREFABRCATED TRENCH DRAIND NTS SCALE:

POROUS ASPHALT WITH LINERE NTS


