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To: Jess Barley, Kohler Co. 
 
From:  Excel Engineering, Inc. 
 
Date:  January 23, 2015 
           Revised: June 5, 2013 
 
Subject:  Storm Water Management Technical Memorandum– Town of Wilson Golf Course  
 
 
 
In accordance with your request, Excel Engineering has investigated the storm water 
management requirements associated with constructing an 18-hole golf course, club 
house and maintenance facility on Kohler Co. property in the Town of Wilson.  Based 
upon the requirements identified, the proposed project and the physical characteristics of 
the property, we have also developed an engineering strategy to meet those requirements.  
The requirements and strategy are detailed below.   
 
Storm Water Management Requirements – Storm water management must be provided for the 
project which meets or exceeds the requirements of the Town of Wilson (Town), Department of 
Natural Resources (DNR).  Each agency’s regulations are as follows. 
 

• Town of Wilson – The Town’s storm water management code requires post-development 
storm water peak flow reduction, total suspended solids removal and mandates storm 
water infiltration facilities be provided.  Specifically, the Town requires post-
development peak flow rates for the 2, 10 and 100-year storms not exceed their 
corresponding pre-development peak flow rates.  The Town also requires 80% of the total 
suspended solids (TSS) be removed from post-development runoff and that the quantity 
of post-development storm water that is infiltrated exceed 60% of what infiltrated prior to 
development. 

• Department of Natural Resources – Similar to the Town, the DNR has requirements for 
post-development storm water peak flow reduction, total suspended solids removal and 
infiltration. Specifically, the DNR requires post-development peak flow rates for the 1 
and 2-year storms not exceed their corresponding pre-development peak flow rates.  They 
also require 80% of the TSS be removed from post-development runoff and that the 
quantity of post-development storm water that is infiltrated exceed 90% of what 
infiltrated prior to development. 

In addition to the requirements listed above, the following general requirements apply to the 
overall project. 
 

• Impervious surfaces must be kept out of protective areas to the maximum extent 
practicable. 

• Storm water runoff from parking areas and roadways must be treated for TSS removal 
prior to infiltration. 



• Storm water runoff from fueling and maintenance areas is prohibited from being 
infiltrated.  These areas shall have BMP’s designed, installed, and maintained to reduce 
petroleum in the runoff. 

• A separation of five feet must be provided from the bottom of any infiltration device 
collecting storm water from a roadway or parking lot to the seasonal high ground water 
elevation. 

• A separation of one foot must be provided from the bottom of any infiltration device 
collecting storm water from a roof top to the seasonal high ground water elevation. 

Storm Water Management Strategies – As was mentioned above, storm water management 
strategies have been developed to meet the expected regulatory requirements for the project.  The 
strategies proposed are similar to those designed and approved for the Tented Forest project and 
are based upon the site’s sandy soils and high infiltration rates (see Appendix A for infiltration 
testing results from the Tented Forest project and Appendix B for Tented Forest storm water 
approvals).  The bulk of the storm management plan consists of filter strips which treat most 
impervious areas for quality and quantity prior to infiltrating and discharging to any nearby 
surface waters.  For those areas that require more treatment (maintenance building),  biofiltration 
areas and oil/water separators may also be required to treat areas with concentrated flow that 
cannot drain to filter strips.  These are depressed areas with three feet of engineered soil, mulch, 
and wetland type plantings.  All treatment areas are planned to be constructed 5 feet above the 
anticipated high groundwater elevation or achieve 80% TSS removal prior to infiltrating.  See 
Figure 1 for concept drainage plan summary. A geo-technical report is attached as exhibit C. 
 
Golf Course 
The construction of the golf course will require treatment of storm water for all the previously 
listed requirements. All storm water requirements are expected to be met by utilizing the high 
infiltration rate of the site’s sandy soils. The disturbed golf course areas are expected to be 
drained off the main fairways, tee boxes, and greens through the use of swales and natural filter 
strips.  Existing natural depressions are expected to be utilized to help detain and treat runoff.  
See Figure 1A for example. 
 
Drives and Cart Paths 
Drives and cart paths are anticipated to be treated with natural filter strips similar to the Tented 
Forest access roads.  To treat storm runoff from roadways a 12-15 foot wide sheet draining filter 
strip is expected while a 5-10 foot filter strip would be expected for cart paths.  In areas where a 
filter strip is not possible, treatment with swales leading to a biofiltratoin area designed to 
discharge through infiltration.  In this case, depth to groundwater will need to be verified for 
required separation distances.  Drives in close proximity to wetlands would need to utilize a curb 
and gutter system to convey runoff to a sumped catch basin for treatment of storm water.  If 
possible, this runoff would be directed to a dry detention area to treat for quantity control.  See 
Figure 1B for example. 
 
Club House, Parking Lot, and Practice Range 
It is suggested that these areas be treated with natural filter strips, where possible, and the 
majority of the area directed to biofiltration areas.  Runoff will need to be directed to a storm 
treatment area prior to discharging to wetlands.  Use of swales for additional treatment is 
recommended. Depth to groundwater will need to be verified for required separation distances.  
See Figure 1C for example. 
 
 
 



Maintenance Facility 
This area is expected to generate a higher level of runoff volume and sediment loading.  It is 
suggested that this area be treated with natural filter strips, where possible, and the majority of the 
area directed to biofiltration areas.  Runoff will need to be directed to a storm treatment area prior 
to discharging to wetlands.  Additional measures will be required to treat oil/grease from this area 
prior to infiltration.  Biofiltration and filtered, sumped catch basins would be expected. Depth to 
groundwater will need to be verified for required separation distances. See Figure 1D for 
example. 
 
 
POST CONSTRUCTION OPERATION AND MAINTENANCE 
 
See Figure 2 for typical best management practices. 
 
The owner of the property affected shall inspect and maintain the following stormwater 
management systems frequently, especially after heavy rainfalls, but at least on an annual basis 
unless otherwise specified. 
 
STORMWATER 
FACILITY 

TYPE OF ACTION 

1.  Lawn and Landscaped 
Areas 

All lawn areas shall be kept clear of any materials that block the flow 
of stormwater.  Rills and small gullies shall immediately be filled and 
reestablished with native vegetation. 

2.  Swales All swales showing signs of erosion, scour, or channelization shall be 
repaired, reinforced, and revegetated immediately.  All swales shall 
be repaired to the original plan requirements.   

3.  Filter Strips 
(Existing Soils) 
 

The area directly over the infiltration areas draining impervious areas 
shall be inspected for any type of settling or clogging that may take 
place.  Any failed areas showing signs of degradation shall be 
restored to the original plan requirements. 

4. Biofiltration Basin During the first 2-3 months of establishment, the garden will require, 
at a minimum, watering on a weekly basis depending on weather.  
Visual inspections of the garden shall be performed annually at a 
minimum.  Maintenance shall be required when standing water 
occurs 3 days after a rain event.  Maintenance shall consist of the 
removal of sediment, and a 2 foot undercut.  Replace the undercut 
material with 1/3 topsoil, 1/3 compost, and 1/3 sand.  Restoration of 
plant material shall be by plugging 1 native perennial per square foot, 
not by seeding.  In the spring of each growing year, dead vegetation 
shall be removed to allow for new growth.  At least 2 times during 
the growing season, the garden should be weeded and additional 
hardwood mulch shall be added as needed to assist in weed 
suppression. 

5.  Catch Basin/Curb 
Inlet Grates 
 

The grate openings to these structures must be cleared of any 
clogging or the blocking of stormwater flow from getting into the 
stormwater conveyance system of any kind. 

6.  Catch Basin/Curb 
Inlet Sumps 

Sumps shall visually be inspected every 3 months.  Siltation shall be 
removed and disposed of offsite when the sump depth is within 3” of 
the outlet pipe invert elevation.  The removal of siltation should 
occur a minimum of once per year. 

7.  Oil/Grease Filter 
Insert 

Maintenance shall be in accordance with the manufacturer’s 
guidelines, which at a minimum shall be 3 inspections per year, 3 



cleanings per year, and 1 filter replacement per year.  More 
specifically, debris shall be removed and the filter medium shall be 
replaced any time the filter medium appears to be 50% coated with 
oil and grease. 

8.  Record of 
Maintenance 

The operation and maintenance plan shall remain onsite and be 
available for inspection when requested by Town of Wilson or 
WDNR.  When requested, the owner shall make available for 
inspection all maintenance records to the department or agent for the 
life of the system. 

 
 
 
Conclusion – The storm water management strategies proposed are expected to meet the 
regulatory requirements for the project.  They are similar to those designed and approved for the 
Tented Forest project which utilized the site’s sandy soils and high infiltration rates.  It is 
expected that these concepts will be used during design of the golf course. Typical Erosion 
Control Speculations are included in Appendix D. 
 
 
Attachments: 
Appendix A: Infiltration Testing Results 
Appendix B: Tented Forest Storm Water Permit Approvals 
Appendix C: Geo-Technical Report 
Appendix D: Erosion Control Specifications 
Figure 1: Overall Report 
Figure 1A: Typical Golf Hole Drainage 
Figure 1B: Typical Road Drainage 
Figure 1C: Clubhouse/Parking Lot Drainage 
Figure 1D: Maintenance Facility  
Figure 2: Typical Best Management Practices 
Figure 3A: Storm Water Management Map 1 
Figure 3B: Storm Water Management Map 2 
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Tented Forest Storm Water Permit Approvals 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 









 
 

Appendix C 
Geo-Technical Report 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 











































































 
 

Appendix D 
Erosion Control Specifications 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Eosion Control Specifications 
 

31 30 00 EROSION CONTROL/STORMWATER MANAGEMENT 
 

A. THE DESIGN ENGINEER SHALL PREPARE A SITE SPECIFIC EROSION CONTROL AND A 
STORMWATER MANAGEMENT PLAN PURSUANT TO NR 216.46 AND NR 216.47.  THE DESIGN 
ENGINEER SHALL ALSO FILE A CONSTRUCTION NOTICE OF INTENT WITH THE WISCONSIN 
DEPARTMENT OF NATURAL RESOURCES PURSUANT TO NR 216.43 OR TO AN AUTHORIZED 
LOCAL PROGRAM PURSUANT TO NR 216.415 TO OBTAIN COVERAGE UNDER THE GENERAL 
WPDES STORM WATER PERMIT.   

 
B. THE CONTRACTOR SHALL KEEP THE NOTICE OF INTENT PERMIT, APPROVED EROSION CONTROL 

AND STORMWATER MANAGEMENT PLANS, AND PLAN AMENDMENTS ON THE CONSTRUCTION 
SITE AT ALL TIMES UNTIL PERMIT COVERAGE IS TERMINATED. 

 
C. THE CONTRACTOR IS RESPONSIBLE FOR OBTAINING ALL LOCAL EROSION CONTROL PERMITS. 

 
D. THE CONTRACTOR SHALL BE RESPONSIBLE FOR MEETING THE MONITORING, MAINTENANCE, 

AND REPORTING REQUIREMENTS OF NR 216.48.  INSPECTIONS OF IMPLEMENTED EROSION AND 
SEDIMENT CONTROL BEST MANAGEMENT PRACTICES MUST AT A MINIMUM BE INSPECTED 
EVERY 7 DAYS AND WITHIN 24 HOURS AFTER A PRECIPITATION EVENT OF 0.5" OR MORE.  A 
PRECIPITATION EVENT MAY BE CONSIDERED TO BE THE TOTAL AMOUNT OF PRECIPITATION 
RECORDED IN ANY CONTINUOUS 24-HOUR PERIOD.  THE CONTRACTOR SHALL REPAIR OR 
REPLACE EROSION AND SEDIMENT CONTROL AS NECESSARY WITHIN 24 HOURS OF AN 
INSPECTION OR AFTER A DEPARTMENT NOTIFICATION WHERE REPAIR OR REPLACEMENT IS 
REQUESTED.   

 
E. THE CONTRACTOR SHALL MAINTAIN, AT THE CONSTRUCTION SITE, WEEKLY WRITTEN REPORTS 

OF ALL INSPECTIONS CONDUCTED.  WISCONSIN DNR CONSTRUCTION SITE INSPECTION REPORT 
FORM 3400-187 SHALL BE USED.  WEEKLY INSPECTION REPORTS SHALL INCLUDE ALL OF THE 
FOLLOWING: 
1. THE DATE, TIME, AND EXACT LOCATION OF THE CONSTRUCTION SITE INSPECTION. 
2. THE NAME OF THE INDIVIDUAL WHO PERFORMED THE INSPECTION. 
3. AN ASSESSMENT OF THE CONDITION OF THE EROSION AND SEDIMENT CONTROLS. 
4. A DESCRIPTION OF ANY EROSION AND SEDIMENT CONTROL IMPLEMENTATION AND 

MAINTENANCE PERFORMED. 
5. A DESCRIPTION OF THE PRESENT PHASE OF LAND DISTURBING CONSTRUCTION ACTIVITY AT 

THE CONSTRUCTION SITE. 
 

F. EROSION AND SEDIMENT CONTROL IMPLEMENTED DURING CONSTRUCTION SHALL STRICTLY 
COMPLY WITH THE GUIDELINES AND REQUIREMENTS SET FORTH IN WISCONSIN 
ADMINISTRATIVE CODE (W.A.C.) NR 151, THE STATE OF WISCONSIN DEPARTMENT OF NATURAL 
RESOURCES RUNOFF MANAGEMENT PERFORMANCE STANDARDS.  TECHNICAL STANDARDS 
PUBLISHED BY THE WISCONSIN DNR SHALL ALSO BE UTILIZED TO IMPLEMENT THE REQUIRED 
PERFORMANCE STANDARDS.  THE METHODS AND TYPES OF EROSION CONTROL WILL BE 
DEPENDENT ON THE LOCATION AND TYPE OF WORK INVOLVED.  ALL SEDIMENT CONTROL 



MEASURES SHALL BE ADJUSTED TO MEET FIELD CONDITIONS AT THE TIME OF CONSTRUCTION, 
AND INSTALLED PRIOR TO ANY GRADING OR DISTURBANCE OF EXISTING SURFACE MATERIAL.  
BELOW IS A LIST OF EROSION AND SEDIMENT CONTROL BEST MANAGEMENT PRACTICES TO 
ACHIEVE THE PERFORMANCE STANDARDS REQUIRED.   
 
1. SILT FENCE SHALL BE PLACED ON SITE AT LOCATIONS SHOWN ON THE EROSION CONTROL 

PLAN.  SILT FENCE SHALL ALSO BE PROVIDED AROUND THE PERIMETER OF ALL SOIL 
STOCKPILES.  FOLLOW PROCEDURES FOUND IN WISCONSIN DNR TECHNICAL STANDARD 
1056. 

 
2. DITCH CHECKS SHALL BE PROVIDED TO REDUCE THE VELOCITY OF WATER FLOWING IN 

DITCH BOTTOMS.  PLACE AT LOCATIONS SHOWN ON THE EROSION CONTROL PLAN.  
FOLLOW PROCEDURES FOUND IN WISCONSIN DNR TECHNICAL STANDARD 1062  

 
3. STONE TRACKING PADS SHALL BE PLACED AT ALL CONSTRUCTION SITE ENTRANCES AND 

SHALL BE INSTALLED PRIOR TO ANY TRAFFIC LEAVING THE CONSTRUCTION SITE.  SEE THE 
EROSION CONTROL PLAN FOR LOCATIONS.  THE AGGREGATE USED SHALL BE 3 TO 6 INCH 
CLEAR OR WASHED STONE, AND SHALL BE PLACED IN A LAYER AT LEAST 12 INCHES THICK.  
THE STONE SHALL BE UNDERLAIN WITH A WISDOT TYPE R GEOTEXTILE FABRIC.  THE 
TRACKING PAD SHALL BE THE FULL WIDTH OF THE EGRESS POINT, AND SHALL BE A 
MINIMUM OF 50 FEET LONG.  SURFACE WATER MUST BE PREVENTED FROM PASSING 
THROUGH THE TRACKING PAD.  FOLLOW PROCEDURES FOUND IN WISCONSIN DNR 
TECHNICAL STANDARD 1057.  

 
4. STORM DRAIN INLET PROTECTION SHALL BE PROVIDED FOR ALL NEW AND DOWNSTREAM 

STORM CATCH BASINS AND CURB INLETS.  TYPE B OR C PROTECTION SHOULD BE PROVIDED 
AND SHALL BE IN CONFORMANCE WITH WISCONSIN DNR TECHNICAL STANDARD 1060.  

 
5. DUST CONTROL MEASURES SHALL BE PROVIDED TO REDUCE OR PREVENT THE SURFACE 

AND AIR TRANSPORT OF DUST DURING CONSTRUCTION.  CONTROL MEASURES INCLUDE 
APPLYING MULCH AND ESTABLISHING VEGETATION, WATER SPRAYING, SURFACE 
ROUGHENING, APPLYING POLYMERS, SPRAY-ON TACKIFIERS, CHLORIDES, AND BARRIERS.  
SOME SITES MAY REQUIRE AN APPROACH THAT UTILIZES A COMBINATION OF MEASURES 
FOR DUST CONTROL. FOLLOW PROCEDURES FOUND IN WISCONSIN DNR TECHNICAL 
STANDARD 1068.  

 
6. THE USE, STORAGE, AND DISPOSAL OF CHEMICALS, CEMENT, AND OTHER COMPOUNDS 

AND MATERIALS USED ON SITE SHALL BE MANAGED DURING THE CONSTRUCTION PERIOD 
TO PREVENT THEIR TRANSPORT BY RUNOFF INTO WATERS OF THE STATE. 

 
7. CONTRACTOR SHALL PROVIDE AN OPEN AGGREGATE CONCRETE TRUCK WASHOUT AREA ON 

SITE.  CONTRACTOR TO ENSURE THAT CONCRETE WASHOUT SHALL BE CONTAINED TO THIS 
DESIGNATED AREA AND NOT BE ALLOWED TO RUN INTO STORM INLETS OR INTO THE 
OVERLAND STORMWATER DRAINAGE SYSTEM.  WASHOUT AREA SHALL BE REMOVED UPON 
COMPLETION OF CONSTRUCTION. 

 
8. TEMPORARY SITE RESTORATION SHALL TAKE PLACE IN DISTURBED AREAS THAT WILL NOT 



BE BROUGHT TO FINAL GRADE OR ON WHICH LAND DISTURBING ACTIVITIES WILL NOT BE 
PERFORMED FOR A PERIOD GREATER THAN 14 DAYS AND REQUIRES VEGETATIVE COVER 
FOR LESS THAN ONE YEAR.  THIS TEMPORARY SITE RESTORATION REQUIREMENT ALSO 
APPLIES TO SOIL STOCKPILES.  PERMANENT RESTORATION APPLIES TO AREAS WHERE 
PERENNIAL VEGETATIVE COVER IS NEEDED TO PERMANENTLY STABILIZE AREAS OF EXPOSED 
SOIL.  PERMANENT STABILIZATION SHALL OCCUR WITHIN 3 WORKING DAYS OF FINAL 
GRADING.  TOPSOIL, SEED, AND MULCH SHALL BE IN GENERAL CONFORMANCE WITH 
TECHNICAL STANDARDS 1058 AND 1059 AND SHALL MEET THE SPECIFICATIONS FOUND IN 
THE LANDSCAPING AND SITE STABILIZATION SECTION OF THIS CONSTRUCTION DOCUMENT. 
ANY SOIL EROSION THAT OCCURS AFTER FINAL GRADING AND/OR FINAL STABILIZATION 
MUST BE REPAIRED AND THE STABILIZATION WORK REDONE. 

 
9. IF SITE DEWATERING IS REQUIRED TO REMOVE SEDIMENT FROM CONSTRUCTION SITE 

STORMWATER PRIOR TO DISCHARGING OFF-SITE OR TO WATERS OF THE STATE, FOLLOW 
PROCEDURES FOUND IN TECHNICAL STANDARD 1061. 

 
10. ALL OFF-SITE SEDIMENT DEPOSITS OCCURRING AS A RESULT OF CONSTRUCTION WORK OR 

A STORM EVENT SHALL BE CLEANED UP BY THE END OF EACH WORKING DAY.  FLUSHING 
SHALL NOT BE ALLOWED. 

 
G. EROSION CONTROL MEASURES SHALL NOT BE REMOVED UNTIL THE AREA(S) SERVED HAVE 

ESTABLISHED VEGETATIVE COVER. 
 
H. ONCE THE CONSTRUCTION SITE HAS BEEN FULLY STABILIZED AND TEMPORARY EROSION 

CONTROL BEST MANAGEMENT PRACTICES HAVE BEEN REMOVED, THE CONTRACTOR SHALL FILE 
A CONSTRUCTION NOTICE OF TERMINATION WITH THE WISCONSIN DEPARTMENT OF NATURAL 
RESOURCES. 
 

I. AT THE COMPLETION OF THE PROJECT, THE CONTRACTOR SHALL GIVE THE OWNER COPIES OF 
THE EROSION CONTROL AND STORM WATER MANAGEMENT PLANS, AMENDMENTS TO PLANS, 
SUPPORTING PLAN DATA, AND CONSTRUCTION SITE EROSION CONTROL INSPECTION REPORTS. 
THE OWNER SHALL RETAIN THESE FOR A PERIOD OF 3 YEARS FROM THE DATE OF TERMINATING 
COVERAGE UNDER WPDES GENERAL PERMIT. 

 
J. ALL POST CONSTRUCTION STORMWATER MANAGEMENT BEST MANAGEMENT PRACTICES 

SHALL BE CONSTRUCTED BEFORE THE SITE HAS UNDERGONE FINAL STABILIZATION.  
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