
Dated 07-05-16 

Village of Mukwonago 
REGULAR PLAN COMMISSION MEETING 

Notice of Meeting and Agenda 
Tuesday, July 12, 2016 

 
Time:   6:30 p.m.  
Place:  Mukwonago Municipal Building/Board Room, 440 River Crest Court  
 
 
1. Call to Order  

 
2. Roll Call  

 
3. Approval of minutes for the June 14, 2016 regular meeting  

 
4. Public Hearing 

All persons interested in making comments about any of the public hearing items will be heard. Formal petitions 
and written comments regarding any of the public hearing items may be submitted tonight. During the public 
hearing(s), if you wish to be heard, the Plan Commission asks that you begin by stating your name and address, 
speak for no more than three minutes and attempt to avoid duplication. Each person speaking at the public 
hearing must sign the Public Hearing Appearance sign-in sheet before speaking. The sign-in sheet is available 
on the table located at the back of the room.  

 
A. Amendment to the conditional use permit requested by John Theisen, Lighthouse Lubes 

Real Estate LLC, to remove certain conditions from the permit for the property located at 
1160 N. Rochester Street, known as MUKV1962990002 
 

5. Unfinished Business 
 
A. Historic Preservation Commission Review – Construction of a boat shelter at the property 

located at 210 Grand Ave., known as MUKV1976085 
 

6. New Business 
Discussion and Possible Action on the Following Items 

 
A. Recommendation to Village Board concerning conditional use permit requested by John 

Theisen, Lighthouse Lubes Real Estate LLC, to remove certain conditions from the permit 
for the property located at 1160 N. Rochester Street, known as MUKV1962990002 

B. Recommendation to Village Board concerning Site Plan and Architectural Plan Review 
requested by Kevin Sinnett, Instrument Development Corp., for the construction of an 
addition on the property located at 820 Swan Dr., known as MUKV1970987 

C. Recommendation to Village Board concerning Site Plan and Architectural Plan Review 
requested by Warren Hansen, WEH Properties/Edgewood Village, LLC, for the 
construction of apartment buildings on the property located at S92W27800 Edgewood 
Ave., known as MUKV2091998 

D. Status report on the progress of the Steering Committee of the Comprehensive Plan 
Update 

E. Change in date and location for the August meeting 
 

7. Adjournment  
 

It is possible that members of, and possibly a quorum of, members of other governmental bodies of the municipality may be in attendance at 
the above stated meeting to gather information. No action will be taken by any governmental body at the above stated meeting other than the 
governmental body specifically referred to above in this notice. Please note that, upon reasonable notice, efforts will be made to accommodate 
the needs of individuals with disabilities through appropriate aids and services. For additional information or to request this service, contact the 
Clerk’s Office, 440 River Crest Court, (262) 363-6420, Option 4. 
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MINUTES OF THE REGULAR PLAN COMMISSION MEETING 

Tuesday, June 14, 2016 
 
Call to Order  
Chairperson Fred Winchowky called the meeting to order at 6:31 p.m. located in the Board 
Room of the Mukwonago Municipal Building, 440 River Crest Ct. 

 
Roll Call  
Commissioners present: Joe Hankovich 
    Sterling Fairchild 
    John Meiners 

Ken Werner 
    Fred Winchowky 
Commissioner excused:  Mark Penzkover 
    Joe Abruzzo 
 
Also present:   Bruce Kaniewski, Village Planner 

Judith Taubert, Deputy Clerk-Treasurer 
Bob Harley, Building Codes Official 

 
Minutes 
Motion by Hankovich/Werner to approve the April 12, 2016 regular meeting minutes as 
presented carried.  
 
Public Hearing 
Conditional use permit requested by Pamela L. Turner, Pam’s Fine Wines LLC, to allow for the 
installation of outdoor seating at the property located at 100 Main St., Suite 1, known as 
MUKV1976109001 opened at 6:33 p.m. 
 
Pamela L. Turner explained the reason for the conditional use to allow for the installation of 
outdoor seating at the property located at 100 Main St., Suite 1, known as MUKV1976109001 
and submitted 6 letters of support from area businesses and residents to be on file in the 
Clerk’s Office. 
 
John Baker, 247 Fox Street, spoke in favor of the outdoor seating. 
Michael Schell, S91W33856 Cty Road NN, said he supports what Pam is doing for the 
Community.   
Duane Thornton, W338S8983 Cty Hwy E, spoke in favor of the outdoor seating. 
Jim Goetz, 207 Field Street, spoke in favor of what this would do for the downtown area. 
 
Public hearing closed at 6:44 p.m. 
 
New Business 

100 Main St., Suite 1 
Motion by Werner/Fairchild to recommend the Village Board approve the conditional use 
permit application by Pamela Turner of the business Pam’s Fine Wines to allow an outdoor 
seating environment consistent with floor plan submitted to the Village subject to the 
following findings and conditions carried: 
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 Findings: 
 

1. The final construction of such space will not change the character of the neighborhood 
and may augment and amplify the development in the downtown business district 

2. The proposed use is in accordance with the purpose and intent of the B-2, General 
Business Zoning District. 

3. The proposed use is found not to be hazardous, harmful, offensive or adverse to the 
environment or value of the downtown and the Village of Mukwonago. 

4. The proposed use does not change the character of the neighborhood. 
 
Conditions: 
 

1. The outdoor seating area shall be provided and operated in strict conformance with the 
petitioner’s public hearing presentation, and the information submitted on the Request for 
a Conditional Use Application. 

2. The Conditional Use is granted solely to Pamela Lynn Turner, and is not transferrable.  
Nothing in this conditional use shall prohibit another owner to petition the Village for a 
new conditional use should a change in ownership occur.   

3. Use of the outdoor seating and serving of alcohol via the Conditional Use is conditioned 
upon applicant maintaining a valid liquor license from the Village of Mukwonago for 
outdoor service. 

4. Use of the outdoor seating and serving of alcohol via the Conditional Use is limited 
between April 1st and November 15th of each year. 

5. Applicant shall install lighting at the front corners of the enclosure subject to the approval 
of the Mukwonago Police Department and Village of Mukwonago Building Inspection 
and/or Zoning Administrator staff. 

6. The Conditional Use shall be renewed by the Plan Commission and the Village Board 
within one (1) year of approval, with a second one (1) year renewal, and then 
subsequent five (5) year renewals.  Renewal of the conditional use shall be granted if the 
use of the property is found to be operation in accordance with terms of approval of this 
conditional use.   Findings of nonconformance shall be grounds for termination of this 
conditional use. 

7. Use of the outdoor seating and serving of alcohol via the Conditional Use shall at all 
times conform to building codes, fire safety codes and health codes.  The use shall be 
subject to periodic inspections by the Mukwonago Police Department and Village of 
Mukwonago Building Inspection and/or Zoning Administrator staff. 

8. The use of outdoor seating and serving of alcohol shall at all times conform to federal, 
state and local laws. 

9. Within the outdoor seating area, applicant shall provide an adequate amount of trash 
containers and ashtrays, and the area shall be continually serviced to be kept clean at all 
times. 

 
CTH ES and Phantom Woods Rd. 
Motion by Hankovich/Werner to recommend the Village approve the Site Plan and 
Architectural Plan Review for the construction of apartment buildings on the property located 
at CTH ES and Phantom Woods Road known as MUKV2011984 subject to the following 
conditions carried: 
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1. Approval of the plans for the proposed second phase of Premier Woods Multi-Family 
development at the northwest corner of Main Street (STH 83) and Phantom Woods 
Road, for two-8 unit multi-family structures, shall be subject to the package of documents 
and plans submitted by the applicant to the Village of Mukwonago on April 8, 2016 with a 
portion of the plans revised with a submittal dated May 19, 2016.  The plans may be 
further modified to conform to other conditions of approval; the building and floor plans 
may be modified with the approval of the Building Inspector to conform to Building and 
Fire Safety Codes and all plans may be further modified to conform to Village design 
standards.   However, the basic layout of the site as depicted on Sheet 5, Site Plan, shall 
remain unchanged. 

2. All ingress/egress drives and parking areas shown on Sheet 5 shall remain private and 
shall be maintained in a usable and passable condition at all times.   

3. Approval shall be subject to approval of a Storm Water Maintenance Agreement and a 
Developer’s Agreement by the Village Board.   The Developer’s Agreement shall list 
these conditions of approval, a list of all final plans for the project, and responsibilities for 
off-site improvements. 

4. With approval, the Plan Commission and Village Board grant allowance of multiple 
principal buildings on one lot. 

5. Prior to issuance of the first building permit, a landscape plan shall be submitted for the 
approval of the Zoning Administrator and Village Planner. 

6. The property shall be maintained in a clean condition, free of debris at all times.  No junk, 
inoperable or abandoned vehicles, or vehicles undergoing repair shall be kept on the 
property at any time.   No vehicles shall be parked in any area not designated for vehicle 
parking as provided for on Sheet 5.   

7. Only signs allowed by the Village Sign Code, and approved by either the Zoning 
Administrator or Plan Commission, shall be allowed on the property. 

8. Prior to the start of any site construction or issuance of a building permit, whichever 
occurs first, the following shall occur:    
a. The Village Engineer shall approve all site engineering plans and documents, 

including a complete Storm Water Management Plan.   
b. Village Board approval of a Storm Water Maintenance Agreement and a Developer’s 

Agreement (to include a submitted and Village approved Letter of Credit for any off-
site improvements). 

c. Submittal of the signed easements granted to the Village of Mukwonago providing 
access to maintain on-site sanitary sewer and potable water lines and hydrants. 

d. Completion of all approvals listed in Condition No. 3, and all plans shall be consistent 
with the plans listed in Condition No. 1 or as modified and identified in the 
Developer’s Agreement. 

e. Approval of the plans by the Fire Chief, which may include, but are not limited to, the 
internal fire suppression system, external fire department connection location and 
hydrant locations. 

f. Approval of building plans by the Building Inspector after receipt of approval of 
building plans by the State of Wisconsin. 

g. Approval of building plans shall include appropriate locations of the external 
mechanical equipment to be placed hidden from view from neighboring properties.  

9. Prior to temporary occupancy issuance for any building, and if needed prior to final 
occupancy permit, the following shall occur: 
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a. Completion of all site grading and storm water management facilities in accordance 
with approved plans, including landscaping that is a part of the storm water 
management facilities.  

b. Completion of all exterior lighting for the building in accordance with approved plans. 
c. Completion of the building in accordance with approved plans and all applicable 

codes. 
d. Completion of a hard drive and parking surfaces from the exterior public right-of-way 

to the general area surrounding the building, including installation of handicapped 
parking signs and ramp. 

e. Completion of the dumpster enclosure for the building. 
10. Prior to final occupancy permit for any building, which shall be issued not later than 120 

days after any temporary occupancy permit, the following shall occur: 
a. Completion of all items within Condition No. 9. 
b. Completion of paving and striping of the entire parking area, in accordance with 

approved plans. 
c. Installation of all site landscaping. 
d. Completion of all required public improvements as specified in the Developer’s 

Agreement. 
e. Completion of any other municipal code requirement in the interest of the health, 

safety and welfare of the public. 
 
926 Perkins Dr. 
Motion by Werner/Meiners to recommend the Village Board approve the application by GS 
Global to add 14 parking spaces to the north end of their parking lot contingent upon strictly 
following the Site Plan submitted to the Village on June 3, 2016 which includes replacing the 
trees removed for the parking, and subject to the following conditions carried: 
 
1. Site plan approval is subject to the drawing submitted by GS Global. 
2. During the construction, applicant shall adhere to proper erosion control measures. 
3. Applicant shall replace the trees to be removed for the additional parking. 
 
Chapter 64 (Sign Code) amendment 
Motion by Hankovich/Werner to recommend the Village Board approve the amendments 
(marked in red) to Chapter 64 (Sign Code) regarding directional sign standards for industrial 
properties carried.  
 
Steering Committee of the Comprehensive Plan Update 
Village Planner Bruce Kaniewski reported that the Steering Committee of the 
Comprehensive Plan will be sending out/had sent out letters to property owners showing 
key areas that will be discussed and the schedule when these areas will be discussed.      
Tuesday, June 28th, 4:00 p.m. to 6:30 p.m. there will be an Informational open house at the 
Village Hall to show maps to the public to show areas that will be discussed by the Steering 
Committee of the Comprehensive Plan.  Information only.  No action taken.  

 
Historic Preservation Commission 

210 Grand Ave. 
Motion made by Fairchild/Werner to postpone the consideration of Historic Preservation 
Commission approval for the Construction of a boat shelter at the property located at 210 
Grand Ave., known as MUKV1976085.  This will give the applicant 30 days to come back 
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and submit plans that comply to the Buffer Zone of the Historic Preservation.  A variance 
may also be required to construct the boat shelter in the side yard.  Motion carried. 

   
Adjournment  
Meeting adjourned at 7:41 p.m. 
 
Respectfully Submitted, 
 
Judith A. Taubert 
Deputy Clerk-Treasurer 



NOTICE OF PUBLIC HEARING BEFORE THE VILLAGE OF MUKWONAGO PLAN 
COMMISSION TO CONSIDER AN APPLICATION FOR AN AMENDMENT TO THE 

CONDITIONAL USE PERMIT REQUESTED BY JOHN THEISEN, LIGHTHOUSE LUBES 
REAL ESTATE LLC, FOR AN OIL CHANGE FACILITY AND DRIVE-UP WINDOW AT THE 

PROPERTY LOCATED AT 1160 NORTH ROCHESTER STREET 
 
Please take notice that there will be a public hearing before the Plan Commission of the Village 
of Mukwonago in the Board Room of the Village Hall, 440 River Crest Court, Mukwonago, 
Waukesha and Walworth Counties, on Tuesday, July 12, 2016, commencing at 6:30 p.m., to 
consider the following matter(s): 
 
PUBLIC HEARING: Conditional Use Permit – Oil change facility, drive-up window  
TAX KEY/ADDRESS: MUKV1962990002, 1160 N. Rochester Street 
LEGAL DESCRIPTION: LOT 2 CERT SURV 10127 VOL 95/161 REC AS DOC# 3345429 PT 

NW1/4 SEC 23 T5N R18E :: EX PARCEL 6 TRANSPORTATION 
PROJECT PLAT 1330-12-20 :: DOC# 4186160 

OWNER/APPLICANT: John Theisen, Lighthouse Lubes Real Estate LLC 
MATTER:   Applicant seeks an amendment to Village Board Resolution 2015-31 

which granted a Conditional Use Permit for the construction of an oil 
change facility and drive-up window to Lighthouse Lubes Real 
Estate, LLC.   The amendment would remove the requirement of “full 
use of all parking spaces and drive aisles across the entire property” 
shared with Waukesha State Bank while cross access with the bank 
site will remain; and would remove the requirement of a cross access 
easement with the property to the south. 

 
At this time all interested persons will be afforded a hearing.  Information regarding the above 
noticed hearing(s) may be obtained in the Clerk’s Office.   
 
Steven A. Braatz, Jr. 
Village Clerk 
 
Pub:  June 22 and 29, 2016 
 

























 

 

July 5, 2016 

Fred Winchowky, Village President 
Village of Mukwonago 
440 River Crest Court 
Mukwonago, WI 53149 
 
Re:  Theisen Conditional Use Amendment (Lighthouse Lubes) 
 
Dear President Winchowky and Members of the Plan Commission: 
 
On July 21, 2015 the Village Board adopted Resolution 2015-31 approving a Conditional Use for an oil 
change facility and drive-up window for a coffee shop at 1160 N. Rochester Street, between Waukesha 
State Bank and Culver’s Restaurant.   The request is to amend the Conditional Use (specifically 
Conditions #2 and #4 of the resolution).   
 
Within Condition #2, the amendment would remove the requirement of “full use of all parking spaces 
and drive aisles across the entire property” shared with Waukesha State Bank while cross access with 
the bank site will remain.   While the entire Waukesha State Bank and Lighthouse Lubes site remains as 
one lot but separated into individual ownerships via a Condominium Plat, Waukesha State Bank 
objected to sharing parking between uses.     
 
Condition #4 refers to the approved site plan that showed an internal cross access with the Culver’s site. 
Lighthouse Lubes and Culver’s were unable to work out an agreement for cross access.   The 
amendment would eliminate the requirement for cross access. 
 
A footing and foundation permit has been issued to allow construction to proceed.  However, a full 
building permit for above ground building construction will not be issued until this matter has been 
resolved via amendment. 
 
Recommendation 
 
I recommend approval of the requested Conditional Use amendments with the proposed revisions listed 
below.   Because the Lighthouse Lubes site plan provides the required amount of on-site parking spaces, 
shared parking with the bank is not necessary.  However, Village staff remains absolute that a cross 
connection between the parking lots and drives is important for good traffic flow in and around the two 
buildings within the common Condominium Plat, allowing customers of all businesses to travel between 
them without using the adjacent Marsh View Drive.   The planned cross access with the Culver’s site is 
less important because many common customers are not anticipated. 
 
 
 



 

 

Recommended Revisions to Resolution 2015-31: 
 

1. In Condition #2, eliminate the last sentence, but in its place insert the following: 
“In addition, the cross access connection between the subject site and the Waukesha State Bank 
site shall remain as shown on the plans referenced in Condition #3.” 

2. In Condition #4, eliminate the entire paragraph, but in its place insert the following: 
“The cross access connection between the subject site and the site to the south shall not be 
required as shown on the plans referenced in Condition #3.” 

 
I appreciate the opportunity to assist with this application.  Should any questions arise, please feel free 
to contact me. 
 
Sincerely,  
 

 
 
Bruce S. Kaniewski, AICP 
Mukwonago Village Planner 
 
Cc:  John Weidl, Village Administrator (via email) 
  Steve Braatz, Village Clerk (via email) 
  Joe Hankovich, Supervisor of Inspections/Zoning Administrator (via email) 
  Bob Harley, Code Officer (via email) 
         Mark Blum, Village Attorney (via email) 
  Jeff Stien, Fire Chief (via email) 
               Kevin Schmidt, Police Chief (via email) 
               John Theisen, Applicant (via email) 
               Mike Palmisano, Applicant (via email) 
               Keith Van De Laarschot, Waukesha State Bank (via email) 
 

 
 
 
 

 

 

 



 

 

 

 

 

 















RESOLUTION 2015-31 
 

CONDITIONAL USE PERMIT 
FOR THE CONSTRUCTION OF AN OIL CHANGE FACILITY AND DRIVE-UP WINDOW, 

JOHN THEISEN, LIGHTHOUSE LUBES REAL ESTATE LLC, 
MARSH VIEW DRIVE, MUKV1962990002 

  
WHEREAS, pursuant to Section 100-352 of the Zoning Code, an application for a conditional 
use permit has been filed for approval of the construction of an oil change facility and drive-up 
window in the Village of Mukwonago, which application was filed in the office of the Village 
Clerk, Village of Mukwonago, Wisconsin, and 

 
WHEREAS, after proper notice pursuant to the Village of Mukwonago Zoning Code, a public 
hearing was noticed in the official newspaper as a Class II notice, and with notice being mailed 
at least ten (10) days prior to the date of such public hearing to the owners of record of the 
properties situated within 300 feet of the boundaries of the properties affected, a public hearing 
was held on June 14, 2015, and 
 
WHEREAS, these preliminary plans have been reviewed and recommended by the Village 
Plan Commission, and 
 
NOW, THEREFORE, BE IT RESOLVED by the Village Board of the Village of Mukwonago, 
Wisconsin hereby approves the preliminary plans for the construction of an oil change facility 
and drive-up window submitted by John Theisen, Lighthouse Lubes Real Estate LLC, based 
upon the plans submitted to the Village and the public hearing conducted on this matter and for 
the following reasons: 
 

1. Such use and/or structures are in accordance with the purpose and intent of the zoning 
district in which it is located.  

2. Such use and/or structures are found to be not hazardous, offensive or adverse to the 
environment or value of the neighborhood and community.  
 

NOW, THEREFORE, BE IT FURTHER RESOLVED this conditional use permit shall be 
subject to the following conditions: 
 

1. The Conditional Uses for an oil change facility and drive-up window for a coffee 
shop/restaurant shall be granted to Lighthouse Lubes Real Estate, LLC (Applicant) and 
Waukesha State Bank as the property owner. Applicant shall be the developer of the 
project; although after completion of the development in accordance with the provisions 
of Section 100-354 (e) (4) of the Zoning Ordinance as a “conditional use permit in good 
standing,” applicant may transfer ownership.  

2. Prior to the start of any site construction or issuance of any required building permits, 
Waukesha State Bank shall provide the Village of Mukwonago Zoning Administrator 
with a copy of the recorded Condominium Plat, along with any terms and restrictions of 
the plat. Said Condominium Plat shall prohibit any division of the land by a Plat of 
Subdivision or a Certified Survey Map, except with an amendment of this Conditional 
Use approval. In addition, the Condominium Plat shall indicate the full use of all parking 
spaces and drive aisles across the entire property by any user or customer of the 
businesses on the entire property.  

3. Development of the property shall be consistent with the base plans submitted for the 
proposal prepared by Renner Architects, dated June 30, 2015; except no site 
construction or issuance of any required building permits shall occur until all final plans 
receive written approval of the Supervisor of Inspections/Zoning Administrator, Fire 
Chief, Village Planner and Village Engineer, subject to the terms and conditions of Site 



Plan and Architectural Plan approval. The terms and conditions of Site Plan and 
Architectural Plan approval shall be incorporated by reference.  

4. Prior to the start of any site construction or issuance of any required building permits, 
applicant shall submit to the Zoning Administrator a recorded copy of the cross access 
easement with the property owner to the south. Prior to recording, the location of the 
cross access easement shall be approved by the Village Planner, and the cross access 
easement document shall be approved by the Village Attorney.  

5. The interior of the coffee shop/restaurant with approval of the Conditional Use for drive-
thru service shall be constructed with a layout consistent with the floor plan incorporated 
with the submitted plans dated June 30, 2015. Applicant stated intent is to lease the 
subject space to a coffee shop that serves a variety of coffees, other non-alcoholic 
drinks and on-site and off-site prepared breakfast, snack and sandwich type foods in a 
fast food setting. Should applicant lease to a restaurant that does not have a main 
coffee theme, the subject space may be occupied by a restaurant if the restaurant 
maintains the submitted floor plan, maintains the drive-thru window and lane with the 
minimum of six queuing spaces behind the menu board, and does not exceed a 
combination of 81 interior and exterior seats. Should a restaurant propose to locate in 
the subject space that does not meet the criteria just stated, nothing in these terms and 
conditions shall prevent the applicant or assigns to request a new Conditional Use.  

6. Applicant and assigns shall maintain the building at all times consistent with the 
submitted plans, and shall maintain the entire property clear of trash, rubbish and debris 
at all times. Applicant shall place aesthetically looking trash containers throughout the 
site with location and design of the containers subject to the approval of the Zoning 
Administrator. No outdoor display or sales shall be allowed.  

7. A Village maintained water main exists under the site within a 20 foot easement. With 
approval, applicant and property owner acknowledges if the Village should need to 
repair or replace a section or the entire length of the water main, the Village shall not be 
responsible to replace or repair any above ground appurtenance, such as grass, trees 
and shrubs, drive aisle and parking paving, curb and/or gutter, or sidewalks. Applicant 
and/or property owner shall replace or repair appurtenance as soon as weather permits.  

8. With approval, the Plan Commission and Village Board approve allowance of two 
principal buildings on one lot.  

9. With approval, the Plan Commission confirms the proposal conforms to the standards 
for approval of a Conditional Use.  

10. Approval of the Conditional Uses shall be subject to Village Board approval of rezoning 
of the entire subject property from B-3, Community Business District, to B-2, General 
Business District.  

11. All hazardous waste shall be disposed of as required by law.  
 
 
NOW, THEREFORE, BE IT FURTHER RESOLVED the permittee, upon the granting of this 
Conditional Use Permit, shall agree to accept the same in writing. 

 
Passed and dated this 21st day of July 2015. 
 
     VILLAGE OF MUKWONAGO 
  
 
     By:  ____________________________ 
            Fred Winchowky, Village President 
 
 
     Attest: ____________________________ 
      Steven A. Braatz, Jr., Village Clerk 
 



ACCEPTANCE 
 
This conditional use permit is accepted, and permittee agrees to abide by the terms thereof.   
 
     Village of Mukwonago 
 
 
     By:  ____________________________ 
      Owner 
 
 
     Applicant 
 
 
     By:  ____________________________ 
      Agent 
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July 8, 2016 

Fred Winchowky, Village President 
Village of Mukwonago 
440 River Crest Court 
Mukwonago, WI 53149 
 
Re:  Site Plan and Architectural Plan Review/Instrument Development Corporation 
 
Dear President Winchowky and Members of the Plan Commission: 
 
Kevin Sinnett on behalf of the Instrument Development Corporation, 820 Swan Drive, has submitted 
application and plans for site plan and architectural plan approval.   Proposed are north and south 
additions to the existing back shop and office of 10,000 square feet.  The north addition is proposed at 
9,900 square feet and the south addition is 2,500 square feet.  The 6.65 acre site is zoned M-4 
Median/Heavy Industrial District and is located at the northeast corner of Holz Parkway and Swan Drive.  
Please see the good description of the project submitted by the applicant. 
 
During the course of review, Village staff observed that grading commenced for the north addition 
without proper permits.  The site has been “tagged” to stop work and a citation forwarded to the 
applicant.  The site must be stabilized before proceeding with approval and it has been determined a 
storm water management plan must be submitted.  However, Village staff asks for Plan Commission 
feedback to staff comments that can be addressed with updated plans.    
 
On the next page please see the site shown in the middle of an aerial photo.  Overlaid on the photo is a 
known wetland shown in light green.  With the existence of the known wetland, the Wisconsin 
Department of Natural Resources (DNR) will require wetland delineation before they issue a Notice of 
Intent permit.   In addition, the green cross hatch is a designated Isolated Natural Resource Area.   An 
Isolated Natural Resource Area does not necessarily mean total preservation, but a DNR representative 
has informed staff it might be a wetland. 
 
In addition to site stabilization, the need for wetland delineation and a storm water management plan, 
staff has the following comments for Plan Commission direction: 
 

1. Amount of Parking Spaces.   The new parking standards adopted in December 2015 require 3 
spaces per each 1,000 square feet of manufacturing and office space.  A total of 47,000 square 
feet building space with the additions requires 141 spaces, while 93 are shown on the plan.  
However, the parking standards state the following: 

 
“For situations of building additions or a new use occupying an existing building, if utilization of 
building space for production, material storage and warehousing does not necessitate three (3) 
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spaces per 1,000 square feet, with justification provided by the building occupant the  Plan 
Commission may set the minimum parking requirement for production, material storage and 
warehousing space at two (2) spaces per 1,000 square feet, while the minimum parking 
requirement for other building area remains at three (3) spaces per 1,000 square feet.” 
 
Therefore, the Plan Commission may determine that 93 spaces on the site are sufficient. 

 

                                   
 

2. Exterior Design of Additions.   The M-4 design standards include the following: 

“Building materials and color.   

a. Exterior building materials shall convey an impression of durability. Materials such as 
decorative masonry, stone, brick block, aggregate panels and glass are permitted. Dryvit, metal 
and stucco may be used as trim material, not to exceed 25 percent of exterior area. Vinyl and 
aluminum siding are not permitted.  
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b. Exterior building colors shall be nonreflective, subtle, neutral, or earth tone. The use of high 
intensity colors, metallic colors, black, or fluorescent colors shall be prohibited. Building trim 
and architectural accent elements may feature brighter colors, but such colors shall be muted, 
not metallic, not fluorescent, and not specific to particular uses or tenants. Standard corporate 
and trademark colors shall be permitted only on sign face and copy areas.” 

The north addition with painted masonry block, splitface and smooth face block conforms to the 
standard, in my opinion.  Metal panels on the south addition do not conform. 

3. Parking Lot Dimensions.  A fully dimensioned site plan is needed to show that driveways and 
new parking spaces conform to required standards.   To that end, it appears the driveway to the 
back portion of the site must be widened to conform to the following new standard within the 
parking requirements:

“All driveways internal to the site shall be designed for 2-way traffic at a minimum width of 24 
feet, unless Plan Commission approval is received with justification from the applicant for a 20 
foot 2-way traffic driveway or a 16 foot 1-way traffic lane (this does not apply to single-family, 
two-family or multi-family where a driveway directly extends from a public right-of-way to a 
garage for the individual dwelling unit).” 

 
Staff looks forward to your direction.  I any questions arise, please feel free to contact me. 
 
Sincerely, 
 

 
Bruce S. Kaniewski, AICP 
 
Cc:    John Weidl, Village Administrator (via email) 
 Steve Braatz, Jr., Village Clerk (via email) 
 Joe Hankovich, Supervisor of Inspections/Zoning Administrator (via email) 
 Bob Harley, Codes Official (via email) 
 Kurt Peot, P.E., Village Engineer (via email) 
 Kevin Schmidt, Police Chief (via email) 
 Jeff Stien, Fire Chief (via email) 
 Dave Brown, Utilities Superintendent (via email) 
 Ron Bittner, Public Works Director (via email) 
 Mark Blum, Village Attorney (via email) 
 Kevin Sinnett, Applicant (via email) 
 Joe Sinnett, Architect (via email) 
 Matt Gluszcz, COO of IDC (via email) 











Memorandum 
 

Date 06.14.2016 Distribution 

  
To Plan Commission 
 
From Joe Sinnett, AIA 
 
Project  Instrument Development Corp New 

Additions 
Project Number 215003.00 
 
Re Project Summary 
 

 
Instrument Development Corporation is proposing two new additions to provide more space in 
their growing operations in their ultra-precision machining business.  Both additions will occur on 
their back plant.  The first addition will be a new 2,500 SF office addition to provide additional 
office space along with a new corporate conference/training room.  This addition will have a 
steel structure with steel stud framed exterior walls that will be finished with smooth face 
masonry along the base of the building to match the existing building.  Then a corrugated metal 
accent panel will be used on the office as an accent to the all masonry existing building.  At the 
entry and corner of the building a stack bond brick will be used to anchor the corner of the 
building.  The addition to the north of the existing back plant will be a steel framed structure with 
steel girts and a metal panel substrate and finished on the exterior with a masonry block veneer 
to match the existing back plant.   
 
All hours of operation will remain unchanged with the new addition.  Also trash/recycle facilities 
will remain and not increase.  These are currently screened from public view by a wood slat 
fence that is 7’-0” h and other views are screened by a wooded area. 
 
Parking on site will see (23) additional parking stalls added for a total of 93 stalls total on site 
with 80 provisional stall could be provided.  The total provided with provisional stalls equals 173 
stalls and exceeds the 172 required. 
 
 
 
 
 
Joseph A Sinnett, AIA 



NEW OFFICE ADDITION
2,500 SF

F.F. = 814.3'

NEW ASPHALT DRIVE

NEW SHOP ADDITION
9,9000 SF

F.F. = 814.3'
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EXISTING SHOP/OFFICE
10,0000 SF

F.F. = 814.3'

EXISTING SHOP/OFFICE
24,600 SF

F.F. = 811.9'

PARKING REQUIREMENTS:
INDUSTRIAL: 4/1,000
OFFICE: 3/1,000

INDUSTRIAL SF: 29,400 @ 4/1,000 = 117.6 STALLS
       OFFICE SF: 18,000 @ 3/1,000 = 54 STALLS
            TOTAL STALLS REQUIRED = 171.6 STALLS

   40% = 69 STALLS MUST BE PROVIDED

          93 STALLS PROPOSED
          80 STALLS PROVISIONAL
        173 STALLS TOTAL

47 STALLS
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NEW ASPHALT DRIVE
487 SF
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50' - 0
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SANITARY EASEMENT

M-4 ZONING DISTRICT

 - FRONT YARD SETBACK = 25'
w/ 25' OF GREENSPACE

 - SIDE YARD SETBACK = 15'
w/ 15' OF GREENSPACE

 - REAR YARD SETBACK = 35'
w/ 10' OF GREENSPACE

MAX BUILDING HEIGHT = 45'
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REMOVE EXISTING ASPHALT
RETURN TO GREENSPACE

REMOVE EXISTING ASPHALT
NEW LANDSCAPE BED

PROVISIONAL PARKING STALLS
80 STALLS
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820 SWAN DRIVE
MUKWONAGO, WI

IDC PLANT EXPANSION 002 | 06.14.2016

EXISTING BUILDING
PAINTED MASONRY BLOCK BUILDING

SPLITFACE AND SMOOTH FACE

NEW OFFICE ADDITION: METAL PANELS

STACK BOND MASONRY BRICK

EXISTING BUILDING
PAINTED MASONRY BLOCK BUILDING
SPLITFACE AND SMOOTH FACE

NEW SHOP ADDITION
PAINTED MASONRY BLOCK BUILDING
SPLITFACE AND SMOOTH FACE BLOCK
TO MATCH EXISTING BUILDING



DEBURRING

302

SHOP ADDITION

301

PASSIVE LAB

303

WOMEN'S RESTROOM

304

MEN'S RESTROOM

305

BREAK ROOM

220
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MOVE VENDING MACHINE HERE

EXISTING

RESTROOMS

EXISTING

RESTROOMS

820 SWAN DRIVE

MUKWONAGO, WI 53149

IDC - BACK PLANT EXPANSION 003 | 06.14.2016

PLANS



D.O.E. OFFICE

108

CORRIDOR

101

CONFERENCE ROOM

102 OFFICE

104

OFFICE

105

OFFICE

106

ENGINEERING

107

Q.C. OFFICE

202

QUALITY CONTROL

201

SHOP

204

UNISEX RESTROOM

203

D.O.E. SECURE STORAGE

109

STORAGE

103

820 SWAN DRIVE

MUKWONAGO, WI 53149

IDC - BACK PLANT EXPANSION 004 | 06.14.2016

PLANS



NEW OFFICE ADDITION

CMU 1

METAL PANEL 1

BRICK 1 WINDOW 1

RTU

METAL COPING 1

BRICK 1

METAL PANEL 1

CMU 1

CMU 1

CMU 2

CMU 1

CMU 3

CMU 1

CMU 2

EXISTING BUILDINGNEW SHOP ADDITION NEW OFFICE ADDITION

WINDOW 1

METAL COPING 1

RTU RTU

NEW OFFICE ADDITION EXISTING BUILDING NEW SHOP ADDITION

CMU 1

CMU 2

CMU 1

CMU 3

CMU 1

CMU 2

CMU 1

METAL PANEL 1

WINDOW 1
RTU

RTU RTU

METAL COPING 1 METAL COPING 1

NEW SHOP ADDITION EXISTING BUILDING

820 SWAN DRIVE

MUKWONAGO, WI 53149

IDC - BACK PLANT EXPANSION 005 | 06.14.2016

ELEVATIONS

ASSEMBLIES & COMPONENTS
BRICK 1 MODULAR CLAY BRICK MASONRY IN STACK BOND WITH TINTED MORTAR

COLOR; BASIS OF DESIGN IS ENDICOTT'S MANGANESE IRONSPOT VELOUR

CMU 1 12" SPLITFACE CMU, PAINTED LIGHT GRAY

CMU 2 12" 1 SCORE SMOOTHFACE CMU, PAINTED GRAY

CMU 3 12" FLUTED SPLITFACE CMU, PAINTED LIGHT GRAY

METAL COPING 1 PREFINISHED SHEET METAL COPING WITH CONTINUOUS CLEATS ON 3/4"

PRESSURE TREATED PLYWOOD BLOCKING; COLOR: BLACK

METAL PANEL 1 CONCEALED FASTNER FLUSH METAL PANEL; BASIS OF DESIGN: METAL SPAN

DESIGNER SERIES 16" FLUTED PANEL, COLOR: TUNDRA

WINDOW 1 ALUMINUM FRAMED STICK-BUILT THERMALLY BROKEN STOREFRONT

WINDOW, COLOR: BLACK



820 SWAN DRIVE

MUKWONAGO, WI 53149

IDC - BACK PLANT EXPANSION 006 | 06.14.2016

3D EXTERIOR PERSPECTIVES

METAL PANEL 1

CORRUGATED HORIZONTAL

METAL PANEL

BRICK 1

MODULAR BRICK

MANGENES IRON SPOT

CMU 1

CONCRETE BLOCK TO

MATCH EXISTING  BUILDING

LIGHT GRAY

PAINT EXISTING BLOCK

DARK GRAY

PAINT EXISTING DOORS



820 SWAN DRIVE

MUKWONAGO, WI 53149

IDC - BACK PLANT EXPANSION 007 | 06.14.2016

3D EXTERIOR PERSPECTIVES
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July 5, 2016 

Fred Winchowky, Village President 
Village of Mukwonago 
440 River Crest Court 
Mukwonago, WI 53149 
 
Re:  Site Plan and Architectural Plan Review/Edgewood Village Apartments 
 
Dear President Winchowky and Members of the Plan Commission: 
 
Warren Hansen, P.E., of WEH Properties/Edgewood Village, LLC submitted plans for 30 apartment units 
in five (5) buildings for site plan and architectural plan review.   The property is owned by Citizen’s Bank 
of Mukwonago. 
 
Because the preliminary storm water management plan has not been certified by the Village Engineer as 
required by Village Code, the Plan Commission cannot take action.  However, applicant and Village staff 
request Plan Commission comments that can be addressed with updated plans. 
 
The proposed site is 4.44 net acres located on the east side of Edgewood Avenue, with the northern 
edge of the site about 160 feet south of CTH ES (Fox Street).   The site is zoned R-10, Multi-Family 
Residential.   The type of units proposed is a permitted use in R-10.  Overall proposed density of 6.76 
dwelling units per acre meets the standard of the current R-10 district. 
 
The majority of the site is surrounded by lands within the Town of Vernon, but is contiguous along the 
southwest corner to the Fox River View Subdivision.   To the east and south is vacant property owned by 
Craig Hein that once was occupied by the Edgewood Golf Course and Driving Range.   About half of the 
south part of the Hein site is within Village corporate limits.  Circa 2005 the Hein site was subject to a 
development proposal for a mixture of multi-family, two-family and single family dwellings.   About the 
same time on the subject site, which was once occupied by a restaurant building of various names over 
the years, a proposal for multi-family units was submitted when the site was annexed to the Village and 
rezoned to R-10. 
 
The subject site is now vacant except for remnants of the restaurant parking lot.  The site slopes 
downward about 16 feet from northwest to southeast.   On the next page please see a map of the area 
showing topography with the subject site highlighted in a light red color.    
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Proposed Building Design 
 
Each 2-story building will house six dwelling units with two lower units and four upper units.  Each unit 
has individual access from the outside and individual access from an attached two-car garage (although 
two garages in each building are only one car wide but 32 feet deep). 
 
The living area of the two-bedroom, two bath units average 1,287 square feet.   The anticipated monthly 
rent ranges from $1,150 to $1,300. 
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The exterior elevation will be covered by a combination of cultured stone veneer and vinyl lap siding.  I 
recommend adding 2-story stone veneer elements to the side and rear of the buildings to match the 2-
story element proposed for the building front, because four-sided architecture is needed on this site. 
 
Proposed Site Design 
 
The site will be accessed by a boulevard drive with 16+ foot lanes separated by a seven foot wide 
median.  The boulevard private drive will be located in the middle of the Edgewood Avenue frontage.   
When previous and denser projects were proposed, staff requested access via a public street on the 
adjacent Hein property that aligned with Red Fox Run on the opposite side of Edgewood Avenue.  Now 
with the less dense proposal, staff agrees with the ingress/egress point as shown.  However, if a right-of-
way is provided to the south, staff desires approval of this proposal require connection to the right-of-
way for improved emergency access flow on the site.  Likewise, if the 1.37 acre property to the north is 
annexed and redeveloped, a likely scenario is additional apartment buildings with access through the 
subject site. 
 
Beyond the boulevard drive a north-side drive provides access to each building.  All attached garages 
face inward.   The Fire Department asks the applicant provide information to check and potentially 
revise the plan to ensure fire equipment can negotiate the turns on the interior of the boulevard drive. 
 
The new parking standard (adopted December 2015) for multi-family is: 
 
“One (1) garage space per dwelling unit plus 1.2 spaces per dwelling unit that may be garaged or 
outdoor spaces, although at least 0.2 spaces shall be outdoors to provide for guest parking.  The Plan 
Commission may require additional parking pursuant to the design and type of multi-family dwellings.” 
 
The proposed plan exceeds the amount of required garage and outdoor spaces.  On the other hand, the 
proposed plan shows the installation of curb and gutter only within the boulevard drive.   The parking 
standards require the following: 
 
“All vehicle use areas with parking for 20 or more vehicles on a subject property, shall be constructed 
with full concrete and gutter surrounding the vehicle use areas (both driveways and parking areas); 
except the Plan Commission may waive the requirement of curb and gutter if an existing parking lot is 
expanded that does not have curb and gutter.  Gaps in the curbing may occur to facilitate property 
parking lot drainage.” 
 
While the plan shows 69 outside parking spaces, 60 of them are spaces in front of garage doors.  
Therefore, I ask the Plan Commission for direction on this matter.   No curb and gutter assists better 
storm water management, while installation of curb and gutter presents a picture of a quality 
development.  For your information, Premier Woods Phase 2 apartments were recently approved with 
curb and gutter completely surrounding the drive and guest parking spaces.     
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A very minimal landscape plan was submitted.  A formal and more extensive landscape plan is needed 
commensurate with a quality development. 
 
Other Comments 
 
Village Department Heads reviewed the proposal.  In addition to comments within previous sections of 
this report, other comments are as follows: 
 

1. A stop sign exiting the site is needed. 
2. Public sewer and water lines must be extended within the Edgewood Avenue right-of-way equal 

to the site’s north property line, according to long standing Village policy. 
3. Fire hydrant locations must be reviewed prior to final approval of site engineering. 
4. A pre-existing utility easement exists along the north property line, which we understand is an 

abandoned telephone easement.   Staff desires a 30 foot wide utility easement for future 
extension of sewer and water to the east. 

5. The location of the dumpsters should be reconsidered to allow easier access for pick-up and to 
locate the dumpsters away from the likely place for piling plowed snow. 

6. An exterior lighting plan must be submitted. 
 
Summary 
 
The proposal is not yet ready for approval pending a certification of the storm water management plan.  
In the meantime, staff requests Plan Commission feedback on the following points: 
 

1. Adding 2-story stone veneer elements to the side and rear of the buildings to match the 2-story 
element proposed for the building front. 

2. The adequacy of internal vehicle turning movements. 
3. The requirement for full curb and gutter. 
4. The relocation of dumpsters. 
5. Any other comments Commissioner’s may have. 

 
I appreciate the opportunity to assist with the review of this proposal.  Should questions arise, please 
feel free to contact me. 
 
Sincerely, 
 

 
 
Bruce S. Kaniewski, AICP 
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Cc:    John Weidl, Village Administrator (via email) 
 Steve Braatz, Jr., Village Clerk (via email) 
 Joe Hankovich, Supervisor of Inspections/Zoning Administrator (via email) 
 Bob Harley, Codes Official (via email) 
 Kurt Peot, P.E., Village Engineer (via email) 
 Kevin Schmidt, Police Chief (via email) 
 Jeff Stien, Fire Chief (via email) 
 Dave Brown, Utilities Superintendent (via email) 
 Ron Bittner, Public Works Director (via email) 
 Mark Blum, Village Attorney (via email) 
 Warren Hansen, P.E., Applicant (via email) 
 Charlie Miller, Citizens Bank of Mukwonago (via email) 
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General: The project will be developed on an existing 4.80 acre parcel (4.44 acre net) that has an 

existing zoning of R-10 (Multiple-Family Residential) at S92W27800 Edgewood Avenue in the Village of 

Mukwonago.  The property is located between CTH “ES” and Red Fox Run.  The proposed entrance 

drive off Edgewood Avenue will be approximately 430’ south of CTH “ES” and 320’ north of Red Fox 

Run.  See plans for all setbacks and detail.  There are five proposed 6-unit buildings totaling 30 

proposed units.  All units are two-bedroom and have two-car garages attached with individual entries 

to each unit from the exterior and from the interior of each garage.   

Buildings: The five proposed buildings will be matched in color and materials with four sided 

architectural features.  Basically, there will be three types of units in each building with four units on 

the second floor and two on the first floor.  The large living areas range from 1,260 square feet to 

1,310 square feet.  It is anticipated that buildings #1 and #2 would be built in Phase I along with all 

offsite street and utility work and the site mass grading with entrance drive.  Buildings #3, #4 and #5 

would be built in Phase II.  There will be cultured stone, cement board siding and trim or smart board 

siding.  Samples will be presented with color palette demonstrated at the time of the presentation to 

the Village.  These will be upscale units with 9’ ceilings first floor and vaulted ceilings on the second 

floor.  Anticipated rent will range from $1,150 to $1,300 per month. 

Site Plan: The project will have a split boulevard entry with one way 19’ paved drives for each.  

The parking provided includes 60 garage spaces, and 59 exterior parking spaces, yielding up to almost 4 

cars per unit.  The site density is only 6.8 units per acre with a resulting 63.3% green space.  The 

building footprints comprise 15.8% of the site and pavement with walks at 20.9%.  Dumpsters with 

screening walls to match the building are planned on both side of the project.  Public water and sewer 

extensions will be made to serve the site from Red Fox Run along Edgewood Avenue.  Fire protection 

will be provided by sprinkler systems in all units and from hydrants on site.  Fire access is to meet State 

and NFPA requirements are provided with tee turnabouts and access to all parts of the building (150’ 

hose distance).  All utilities will be underground with the exception of possible satellite services.  The 

large open grass areas will allow room to create a tot lot if found needed in the future.  Storm water 

management for both quality and quantity will be provided using the natural terrain.  On the back east 

side, a large biofiltration basin is planned that will normally be dry with rain garden maintenance, free 

low plantings.  It will fully detain the 100-year storm event with a restricted predevelopment release 

rate at a minimum (see Preliminary Storm Water Management Plan). 
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LOCATION AND PURPOSE 
 
The ± 4.4 acre watershed is located within the limits of the Village of Mukwonago, and consists of a 
partially developed grassed parcel with an asphalt paved surface.  The subject property is located 
approximately 215 feet south of the intersection of Edgewood Avenue and County Trunk Highway 
“ES”  (National Avenue) along the east side of Edgewood Avenue.  Refer to Exhibit 1 (Site Location 
Map). One access point is proposed along Edgewood Avenue east into the proposed development.   
 
The purpose of this report is to evaluate the existing 1, 2, 10, and 100-year watershed discharges 
and the proposed 1, 2, 10, and 100-year watershed discharges to support little or no increase in 
proposed downstream discharges.  We accomplished this by analyzing the pre and post-
development conditions onsite using HydroCAD, which utilizes the SCS TR-20 methodology, and 
storing part of the runoff in an biofiltration basin on-site and releasing the water at a rate that would 
not exceed the existing conditions.   
 
In order to evaluate the impact of the proposed site improvements, existing conditions were first 
considered.  The attached Existing and Proposed Drainage Conditions Maps provide a breakdown 
of the drainage sub-catchment areas for the existing and proposed conditions drainage models. The 
HydroCAD Drainage Diagrams, display the setup/routing of the existing and proposed condition 
models.  Based on comparison of the pre- vs. post-development exhibits, it is estimated that there 
will be a net increase in impervious area on-site of approximately 1.06 acres. In order to evaluate 
this, the overall site has been divided into two (2) main sub-catchments, an easterly sub-catchment 
and a westerly sub-catchment. The “analysis point” is the furthest downstream points for runoff 
from any proposed drainage area modifications. This Analysis Points are effectively the easterly 
property line and the southerly property line.  The Analysis Points are shown in the HydroCAD 
diagram as well as on the attached Existing and Proposed Drainage Conditions Maps and are the 
same for both proposed and existing conditions. 
 
EXISTING DRAINAGE CONDITIONS 
 
The entire watershed is ±4.4 acres consisting of the previously developed land and the undeveloped 
portion of the site.  The existing developed portions of the site consist of the paved parking area and 
the undeveloped portions of the site.  The immediately surrounding properties are a mix of residential, 
commercial and undeveloped land.  Drainage Area 1S drains to the easterly property line and 
Drainage Area 2S drains to the southerly property line.  In general the site drains from the center to 
the east and the south eventually draining off-site.   
 
Upon review of the United States Department of Agriculture Natural Resources Conservation Service 
Web Soil Survey (See Exhibit 2), soils located on site are Hochheim loam (HmB2 and HmC2) and 
Matherton silt loam (MmA). Hochheim soils are characterized by the United States Department of 
Agriculture (USDA) as well drained, permeability is moderately low to moderately high in the surface 
layer and subsoil and fall within hydrologic soil group D. Matherton soils are characterized by the 
USDA as somewhat poorly drained, permeability is moderately high to high in the surface layer and 
subsoil and falls within hydrologic soil group B/D.  There are no soils classified as prime, state-
important or unique by USDA. 
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PROPOSED DRAINAGE CONDITIONS 

For the proposed conditions or post-development hydrologic analysis, the storm water model was 
separated into two (2) sub-catchments to appropriately model the proposed improvements and design.  
The project improvements to the site consist of an approximately 30,480 s.f. apartments (5 buildings), 
proposed parking areas, storm sewer piping, a biofiltration basin, and associated site grading.  The 
proposed stormwater management plan includes the biofiltration basin and the minor and major 
stormwater conveyance systems.  The minor conveyance system is a series of swales and pipes routed 
to the proposed basin.  During major events the water will flow through overland flood routes within 
the development.  The overland flow routes convey the stormwater to the biofiltration basin.  The 
overland flow routes will be designed to convey the 100-year storm event for all tributary areas.    In 
order to mitigate the increase in runoff that may be expected from the proposed improvements to the 
site, the biofiltration detention basin was sized in accordance with WDNR guidelines.  See Exhibit 4 
(Proposed Conditions Drainage Area Plan) for location of the sub-catchment areas.   
 
METHOD OF DRAINAGE ANALYSIS 
 
The Existing and Proposed Conditions Stormwater runoff has been analyzed using the HydroCAD 
Stormwater modeling computer program.   
 
Model Sub-catchments have been delineated using Soil Conservation Service methods. Curve 
Numbers based upon the type of development and soil classifications were used to estimate the runoff 
volumes.  The time of concentration for each of the sub-catchments (A Tc=-10.0 min. was assumed 
for the area draining to the basin to be conservative), coupled with the runoff characteristics, were 
used to estimate the peak stormwater runoff for each area.  The 1-year, 2-year, 10-year, and 100-year 
statistical rain events were modeled for both the pre and post-earth removal conditions.  The total 
rainfall per a 24-hour period for the 1, 2, 10 and 100-year statistical rain events are 2.40”, 2.70”, 3.81” 
and 6.18” respectively. The statistical rainfall for the area is considered a MSE3 distribution. Rainfall 
Data for Mukwonago (Waukesha County) was taken from was taken from the NOAA Atlas 14 and 
input into the program.  Refer to Appendices A and B for details.   
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SUMMARY OF RESULTS 
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SITE LOCATION MAP
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APPENDIX A 

EXISTING  
1, 2, 10, AND 100-YEAR  
HYDROCAD MODEL 



1S
2S

AP-1

Easterly Property Line

AP-2

Westerly Property Line

Routing Diagram for 9344_EX
Prepared by Farris, Hansen & Associates,  Printed 5/12/2016

HydroCAD® 10.00-17  s/n 05638  © 2016 HydroCAD Software Solutions LLC

Subcat Reach Pond Link



Edgewood Apartments - Mukwonago, WI
MSE 24-hr 3  1-year Rainfall=2.40"9344_EX

  Printed  5/12/2016Prepared by Farris, Hansen & Associates
Page 2HydroCAD® 10.00-17  s/n 05638  © 2016 HydroCAD Software Solutions LLC

Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=144,229 sf   5.66% Impervious   Runoff Depth>0.82"Subcatchment 1S: 
   Flow Length=386'   Tc=34.6 min   CN=81   Runoff=2.29 cfs  0.226 af

Runoff Area=48,983 sf   28.14% Impervious   Runoff Depth>1.04"Subcatchment 2S: 
   Flow Length=185'   Slope=0.0243 '/'   Tc=23.5 min   CN=85   Runoff=1.26 cfs  0.098 af

   Inflow=2.29 cfs  0.226 afReach AP-1: Easterly Property Line
   Outflow=2.29 cfs  0.226 af

   Inflow=1.26 cfs  0.098 afReach AP-2: Westerly Property Line
   Outflow=1.26 cfs  0.098 af

Total Runoff Area = 4.436 ac   Runoff Volume = 0.324 af   Average Runoff Depth = 0.88"
88.64% Pervious = 3.932 ac     11.36% Impervious = 0.504 ac



Edgewood Apartments - Mukwonago, WI
MSE 24-hr 3  1-year Rainfall=2.40"9344_EX

  Printed  5/12/2016Prepared by Farris, Hansen & Associates
Page 3HydroCAD® 10.00-17  s/n 05638  © 2016 HydroCAD Software Solutions LLC

Summary for Subcatchment 1S: 

Runoff = 2.29 cfs @ 12.52 hrs,  Volume= 0.226 af,  Depth> 0.82"

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

Area (sf) CN Description
8,167 98 Paved parking, HSG D

136,062 80 >75% Grass cover, Good, HSG D
144,229 81 Weighted Average
136,062 94.34% Pervious Area

8,167 5.66% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
34.2 300 0.0250 0.15 Sheet Flow, AB

Grass: Dense   n= 0.240   P2= 2.70"
0.4 86 0.0581 3.88 Shallow Concentrated Flow, BC

Unpaved   Kv= 16.1 fps
34.6 386 Total

Subcatchment 1S: 

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765

Fl
ow

  (
cf

s)

2

1

0

MSE 24-hr 3
1-year Rainfall=2.40"
Runoff Area=144,229 sf
Runoff Volume=0.226 af
Runoff Depth>0.82"
Flow Length=386'
Tc=34.6 min
CN=81

2.29 cfs



Edgewood Apartments - Mukwonago, WI
MSE 24-hr 3  1-year Rainfall=2.40"9344_EX
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Summary for Subcatchment 2S: 

Runoff = 1.26 cfs @ 12.35 hrs,  Volume= 0.098 af,  Depth> 1.04"

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

Area (sf) CN Description
13,784 98 Paved parking, HSG D
35,199 80 >75% Grass cover, Good, HSG D
48,983 85 Weighted Average
35,199 71.86% Pervious Area
13,784 28.14% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
23.5 185 0.0243 0.13 Sheet Flow, AB

Grass: Dense   n= 0.240   P2= 2.70"

Subcatchment 2S: 

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765

Fl
ow

  (
cf

s)

1

0

MSE 24-hr 3
1-year Rainfall=2.40"

Runoff Area=48,983 sf
Runoff Volume=0.098 af

Runoff Depth>1.04"
Flow Length=185'

Slope=0.0243 '/'
Tc=23.5 min

CN=85

1.26 cfs



Edgewood Apartments - Mukwonago, WI
MSE 24-hr 3  1-year Rainfall=2.40"9344_EX
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Summary for Reach AP-1: Easterly Property Line

Inflow Area = 3.311 ac, 5.66% Impervious,  Inflow Depth > 0.82"    for  1-year event
Inflow = 2.29 cfs @ 12.52 hrs,  Volume= 0.226 af
Outflow = 2.29 cfs @ 12.52 hrs,  Volume= 0.226 af,  Atten= 0%,  Lag= 0.0 min

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

Reach AP-1: Easterly Property Line

Inflow
Outflow

Hydrograph

Time  (hours)
201918171615141312111098765

Fl
ow

  (
cf

s)

2

1

0

Inflow Area=3.311 ac
2.29 cfs

2.29 cfs
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Summary for Reach AP-2: Westerly Property Line

Inflow Area = 1.124 ac, 28.14% Impervious,  Inflow Depth > 1.04"    for  1-year event
Inflow = 1.26 cfs @ 12.35 hrs,  Volume= 0.098 af
Outflow = 1.26 cfs @ 12.35 hrs,  Volume= 0.098 af,  Atten= 0%,  Lag= 0.0 min

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

Reach AP-2: Westerly Property Line

Inflow
Outflow

Hydrograph

Time  (hours)
201918171615141312111098765

Fl
ow

  (
cf

s)

1

0

Inflow Area=1.124 ac
1.26 cfs

1.26 cfs
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MSE 24-hr 3  2-year Rainfall=2.70"9344_EX

  Printed  5/12/2016Prepared by Farris, Hansen & Associates
Page 7HydroCAD® 10.00-17  s/n 05638  © 2016 HydroCAD Software Solutions LLC

Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=144,229 sf   5.66% Impervious   Runoff Depth>1.02"Subcatchment 1S: 
   Flow Length=386'   Tc=34.6 min   CN=81   Runoff=2.90 cfs  0.283 af

Runoff Area=48,983 sf   28.14% Impervious   Runoff Depth>1.27"Subcatchment 2S: 
   Flow Length=185'   Slope=0.0243 '/'   Tc=23.5 min   CN=85   Runoff=1.54 cfs  0.119 af

   Inflow=2.90 cfs  0.283 afReach AP-1: Easterly Property Line
   Outflow=2.90 cfs  0.283 af

   Inflow=1.54 cfs  0.119 afReach AP-2: Westerly Property Line
   Outflow=1.54 cfs  0.119 af

Total Runoff Area = 4.436 ac   Runoff Volume = 0.402 af   Average Runoff Depth = 1.09"
88.64% Pervious = 3.932 ac     11.36% Impervious = 0.504 ac
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Summary for Subcatchment 1S: 

Runoff = 2.90 cfs @ 12.51 hrs,  Volume= 0.283 af,  Depth> 1.02"

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

Area (sf) CN Description
8,167 98 Paved parking, HSG D

136,062 80 >75% Grass cover, Good, HSG D
144,229 81 Weighted Average
136,062 94.34% Pervious Area

8,167 5.66% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
34.2 300 0.0250 0.15 Sheet Flow, AB

Grass: Dense   n= 0.240   P2= 2.70"
0.4 86 0.0581 3.88 Shallow Concentrated Flow, BC

Unpaved   Kv= 16.1 fps
34.6 386 Total

Subcatchment 1S: 

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765

Fl
ow

  (
cf

s)

3

2

1

0

MSE 24-hr 3
2-year Rainfall=2.70"
Runoff Area=144,229 sf
Runoff Volume=0.283 af
Runoff Depth>1.02"
Flow Length=386'
Tc=34.6 min
CN=81

2.90 cfs
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Summary for Subcatchment 2S: 

Runoff = 1.54 cfs @ 12.35 hrs,  Volume= 0.119 af,  Depth> 1.27"

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

Area (sf) CN Description
13,784 98 Paved parking, HSG D
35,199 80 >75% Grass cover, Good, HSG D
48,983 85 Weighted Average
35,199 71.86% Pervious Area
13,784 28.14% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
23.5 185 0.0243 0.13 Sheet Flow, AB

Grass: Dense   n= 0.240   P2= 2.70"

Subcatchment 2S: 

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765
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MSE 24-hr 3
2-year Rainfall=2.70"

Runoff Area=48,983 sf
Runoff Volume=0.119 af

Runoff Depth>1.27"
Flow Length=185'

Slope=0.0243 '/'
Tc=23.5 min

CN=85

1.54 cfs
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Summary for Reach AP-1: Easterly Property Line

Inflow Area = 3.311 ac, 5.66% Impervious,  Inflow Depth > 1.02"    for  2-year event
Inflow = 2.90 cfs @ 12.51 hrs,  Volume= 0.283 af
Outflow = 2.90 cfs @ 12.51 hrs,  Volume= 0.283 af,  Atten= 0%,  Lag= 0.0 min

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

Reach AP-1: Easterly Property Line

Inflow
Outflow

Hydrograph

Time  (hours)
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Fl
ow

  (
cf

s)

3

2

1

0
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Summary for Reach AP-2: Westerly Property Line

Inflow Area = 1.124 ac, 28.14% Impervious,  Inflow Depth > 1.27"    for  2-year event
Inflow = 1.54 cfs @ 12.35 hrs,  Volume= 0.119 af
Outflow = 1.54 cfs @ 12.35 hrs,  Volume= 0.119 af,  Atten= 0%,  Lag= 0.0 min

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

Reach AP-2: Westerly Property Line

Inflow
Outflow

Hydrograph

Time  (hours)
201918171615141312111098765
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Inflow Area=1.124 ac
1.54 cfs
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=144,229 sf   5.66% Impervious   Runoff Depth>1.86"Subcatchment 1S: 
   Flow Length=386'   Tc=34.6 min   CN=81   Runoff=5.34 cfs  0.514 af

Runoff Area=48,983 sf   28.14% Impervious   Runoff Depth>2.19"Subcatchment 2S: 
   Flow Length=185'   Slope=0.0243 '/'   Tc=23.5 min   CN=85   Runoff=2.63 cfs  0.205 af

   Inflow=5.34 cfs  0.514 afReach AP-1: Easterly Property Line
   Outflow=5.34 cfs  0.514 af

   Inflow=2.63 cfs  0.205 afReach AP-2: Westerly Property Line
   Outflow=2.63 cfs  0.205 af

Total Runoff Area = 4.436 ac   Runoff Volume = 0.719 af   Average Runoff Depth = 1.95"
88.64% Pervious = 3.932 ac     11.36% Impervious = 0.504 ac
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Summary for Subcatchment 1S: 

Runoff = 5.34 cfs @ 12.50 hrs,  Volume= 0.514 af,  Depth> 1.86"

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

Area (sf) CN Description
8,167 98 Paved parking, HSG D

136,062 80 >75% Grass cover, Good, HSG D
144,229 81 Weighted Average
136,062 94.34% Pervious Area

8,167 5.66% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
34.2 300 0.0250 0.15 Sheet Flow, AB

Grass: Dense   n= 0.240   P2= 2.70"
0.4 86 0.0581 3.88 Shallow Concentrated Flow, BC

Unpaved   Kv= 16.1 fps
34.6 386 Total

Subcatchment 1S: 

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765
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MSE 24-hr 3
10-year Rainfall=3.81"

Runoff Area=144,229 sf
Runoff Volume=0.514 af

Runoff Depth>1.86"
Flow Length=386'

Tc=34.6 min
CN=81

5.34 cfs



Edgewood Apartments - Mukwonago, WI
MSE 24-hr 3  10-year Rainfall=3.81"9344_EX

  Printed  5/12/2016Prepared by Farris, Hansen & Associates
Page 14HydroCAD® 10.00-17  s/n 05638  © 2016 HydroCAD Software Solutions LLC

Summary for Subcatchment 2S: 

Runoff = 2.63 cfs @ 12.34 hrs,  Volume= 0.205 af,  Depth> 2.19"

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

Area (sf) CN Description
13,784 98 Paved parking, HSG D
35,199 80 >75% Grass cover, Good, HSG D
48,983 85 Weighted Average
35,199 71.86% Pervious Area
13,784 28.14% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
23.5 185 0.0243 0.13 Sheet Flow, AB

Grass: Dense   n= 0.240   P2= 2.70"

Subcatchment 2S: 

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765

Fl
ow
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0

MSE 24-hr 3
10-year Rainfall=3.81"
Runoff Area=48,983 sf

Runoff Volume=0.205 af
Runoff Depth>2.19"

Flow Length=185'
Slope=0.0243 '/'

Tc=23.5 min
CN=85

2.63 cfs



Edgewood Apartments - Mukwonago, WI
MSE 24-hr 3  10-year Rainfall=3.81"9344_EX

  Printed  5/12/2016Prepared by Farris, Hansen & Associates
Page 15HydroCAD® 10.00-17  s/n 05638  © 2016 HydroCAD Software Solutions LLC

Summary for Reach AP-1: Easterly Property Line

Inflow Area = 3.311 ac, 5.66% Impervious,  Inflow Depth > 1.86"    for  10-year event
Inflow = 5.34 cfs @ 12.50 hrs,  Volume= 0.514 af
Outflow = 5.34 cfs @ 12.50 hrs,  Volume= 0.514 af,  Atten= 0%,  Lag= 0.0 min

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

Reach AP-1: Easterly Property Line

Inflow
Outflow

Hydrograph

Time  (hours)
201918171615141312111098765
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Inflow Area=3.311 ac
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Summary for Reach AP-2: Westerly Property Line

Inflow Area = 1.124 ac, 28.14% Impervious,  Inflow Depth > 2.19"    for  10-year event
Inflow = 2.63 cfs @ 12.34 hrs,  Volume= 0.205 af
Outflow = 2.63 cfs @ 12.34 hrs,  Volume= 0.205 af,  Atten= 0%,  Lag= 0.0 min

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

Reach AP-2: Westerly Property Line

Inflow
Outflow

Hydrograph

Time  (hours)
201918171615141312111098765
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Inflow Area=1.124 ac
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=144,229 sf   5.66% Impervious   Runoff Depth>3.87"Subcatchment 1S: 
   Flow Length=386'   Tc=34.6 min   CN=81   Runoff=10.98 cfs  1.068 af

Runoff Area=48,983 sf   28.14% Impervious   Runoff Depth>4.30"Subcatchment 2S: 
   Flow Length=185'   Slope=0.0243 '/'   Tc=23.5 min   CN=85   Runoff=5.06 cfs  0.403 af

   Inflow=10.98 cfs  1.068 afReach AP-1: Easterly Property Line
   Outflow=10.98 cfs  1.068 af

   Inflow=5.06 cfs  0.403 afReach AP-2: Westerly Property Line
   Outflow=5.06 cfs  0.403 af

Total Runoff Area = 4.436 ac   Runoff Volume = 1.470 af   Average Runoff Depth = 3.98"
88.64% Pervious = 3.932 ac     11.36% Impervious = 0.504 ac
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Summary for Subcatchment 1S: 

Runoff = 10.98 cfs @ 12.48 hrs,  Volume= 1.068 af,  Depth> 3.87"

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

Area (sf) CN Description
8,167 98 Paved parking, HSG D

136,062 80 >75% Grass cover, Good, HSG D
144,229 81 Weighted Average
136,062 94.34% Pervious Area

8,167 5.66% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
34.2 300 0.0250 0.15 Sheet Flow, AB

Grass: Dense   n= 0.240   P2= 2.70"
0.4 86 0.0581 3.88 Shallow Concentrated Flow, BC

Unpaved   Kv= 16.1 fps
34.6 386 Total

Subcatchment 1S: 

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765
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MSE 24-hr 3
100-year Rainfall=6.18"
Runoff Area=144,229 sf

Runoff Volume=1.068 af
Runoff Depth>3.87"

Flow Length=386'
Tc=34.6 min

CN=81

10.98 cfs
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Summary for Subcatchment 2S: 

Runoff = 5.06 cfs @ 12.34 hrs,  Volume= 0.403 af,  Depth> 4.30"

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

Area (sf) CN Description
13,784 98 Paved parking, HSG D
35,199 80 >75% Grass cover, Good, HSG D
48,983 85 Weighted Average
35,199 71.86% Pervious Area
13,784 28.14% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
23.5 185 0.0243 0.13 Sheet Flow, AB

Grass: Dense   n= 0.240   P2= 2.70"

Subcatchment 2S: 

Runoff

Hydrograph

Time  (hours)
201918171615141312111098765
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MSE 24-hr 3
100-year Rainfall=6.18"
Runoff Area=48,983 sf

Runoff Volume=0.403 af
Runoff Depth>4.30"

Flow Length=185'
Slope=0.0243 '/'

Tc=23.5 min
CN=85

5.06 cfs
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Summary for Reach AP-1: Easterly Property Line

Inflow Area = 3.311 ac, 5.66% Impervious,  Inflow Depth > 3.87"    for  100-year event
Inflow = 10.98 cfs @ 12.48 hrs,  Volume= 1.068 af
Outflow = 10.98 cfs @ 12.48 hrs,  Volume= 1.068 af,  Atten= 0%,  Lag= 0.0 min

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

Reach AP-1: Easterly Property Line
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Inflow Area=3.311 ac
10.98 cfs
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Summary for Reach AP-2: Westerly Property Line

Inflow Area = 1.124 ac, 28.14% Impervious,  Inflow Depth > 4.30"    for  100-year event
Inflow = 5.06 cfs @ 12.34 hrs,  Volume= 0.403 af
Outflow = 5.06 cfs @ 12.34 hrs,  Volume= 0.403 af,  Atten= 0%,  Lag= 0.0 min

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

Reach AP-2: Westerly Property Line
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Inflow Area=1.124 ac
5.06 cfs

5.06 cfs



 

APPENDIX B 

PROPOSED  
1, 2, 10, AND 100-YEAR  
HYDROCAD MODEL 



1S

2S

AP-1

Easterly Property Line

AP-2

Southerly Property Line

2P

Biofiltration Basin

Routing Diagram for 9344_PR
Prepared by Farris, Hansen & Associates,  Printed 6/3/2016
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points x 3
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=144,334 sf   45.18% Impervious   Runoff Depth>1.24"Subcatchment 1S: 
   Tc=10.0 min   CN=88   Runoff=6.51 cfs  0.343 af

Runoff Area=48,878 sf   5.55% Impervious   Runoff Depth>0.82"Subcatchment 2S: 
   Flow Length=256'   Slope=0.0254 '/'   Tc=29.9 min   CN=81   Runoff=0.85 cfs  0.077 af

   Inflow=1.26 cfs  0.342 afReach AP-1: Easterly Property Line
   Outflow=1.26 cfs  0.342 af

   Inflow=0.85 cfs  0.077 afReach AP-2: Southerly Property Line
   Outflow=0.85 cfs  0.077 af

Peak Elev=809.27'  Storage=5,211 cf   Inflow=6.51 cfs  0.343 afPond 2P: Biofiltration Basin
   Outflow=1.26 cfs  0.342 af

Total Runoff Area = 4.436 ac   Runoff Volume = 0.419 af   Average Runoff Depth = 1.13"
64.84% Pervious = 2.876 ac     35.16% Impervious = 1.559 ac
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Summary for Subcatchment 1S: 

Runoff = 6.51 cfs @ 12.18 hrs,  Volume= 0.343 af,  Depth> 1.24"

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

Area (sf) CN Description
29,605 98 Roofs, HSG D
31,569 98 Paved parking, HSG D

* 4,037 98 Concrete Walks, HSG D
79,123 80 >75% Grass cover, Good, HSG D

144,334 88 Weighted Average
79,123 54.82% Pervious Area
65,211 45.18% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, 

Subcatchment 1S: 

Runoff
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Time  (hours)
201918171615141312111098765
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MSE 24-hr 3
1-year Rainfall=2.40"

Runoff Area=144,334 sf
Runoff Volume=0.343 af

Runoff Depth>1.24"
Tc=10.0 min

CN=88

6.51 cfs
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Summary for Subcatchment 2S: 

Runoff = 0.85 cfs @ 12.45 hrs,  Volume= 0.077 af,  Depth> 0.82"

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

Area (sf) CN Description
1,541 98 Paved parking, HSG D

* 1,042 98 Concrete Walks, HSG D
130 98 Roofs, HSG D

46,165 80 >75% Grass cover, Good, HSG D
48,878 81 Weighted Average
46,165 94.45% Pervious Area
2,713 5.55% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
29.9 256 0.0254 0.14 Sheet Flow, 

Grass: Dense   n= 0.240   P2= 2.70"

Subcatchment 2S: 

Runoff

Hydrograph
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MSE 24-hr 3
1-year Rainfall=2.40"

Runoff Area=48,878 sf
Runoff Volume=0.077 af

Runoff Depth>0.82"
Flow Length=256'

Slope=0.0254 '/'
Tc=29.9 min

CN=81

0.85 cfs
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Summary for Reach AP-1: Easterly Property Line

Inflow Area = 3.313 ac, 45.18% Impervious,  Inflow Depth > 1.24"    for  1-year event
Inflow = 1.26 cfs @ 12.58 hrs,  Volume= 0.342 af
Outflow = 1.26 cfs @ 12.58 hrs,  Volume= 0.342 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs / 3

Reach AP-1: Easterly Property Line
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1.26 cfs

1.26 cfs



Edgewood Apartments - Mukwonago, WI
MSE 24-hr 3  1-year Rainfall=2.40"9344_PR

  Printed  6/3/2016Prepared by Farris, Hansen & Associates
Page 6HydroCAD® 10.00-17  s/n 05638  © 2016 HydroCAD Software Solutions LLC

Summary for Reach AP-2: Southerly Property Line

Inflow Area = 1.122 ac, 5.55% Impervious,  Inflow Depth > 0.82"    for  1-year event
Inflow = 0.85 cfs @ 12.45 hrs,  Volume= 0.077 af
Outflow = 0.85 cfs @ 12.45 hrs,  Volume= 0.077 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs / 3

Reach AP-2: Southerly Property Line
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Inflow Area=1.122 ac
0.85 cfs
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Summary for Pond 2P: Biofiltration Basin

Inflow Area = 3.313 ac, 45.18% Impervious,  Inflow Depth > 1.24"    for  1-year event
Inflow = 6.51 cfs @ 12.18 hrs,  Volume= 0.343 af
Outflow = 1.26 cfs @ 12.58 hrs,  Volume= 0.342 af,  Atten= 81%,  Lag= 24.2 min
Primary = 1.26 cfs @ 12.58 hrs,  Volume= 0.342 af

Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 809.27' @ 12.58 hrs   Surf.Area= 7,918 sf   Storage= 5,211 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 32.3 min ( 817.3 - 785.1 )

Volume Invert Avail.Storage Storage Description
#1 808.50' 38,410 cf Bioretention Area (Prismatic) Listed below (Recalc)

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

808.50 5,601 0 0
809.00 7,090 3,173 3,173
810.00 10,139 8,615 11,787
811.00 13,287 11,713 23,500
812.00 16,532 14,910 38,410

Device Routing     Invert Outlet Devices
#1 Primary 807.25' 15.0"  Round Culvert   

L= 40.0'   CPP, mitered to conform to fill,  Ke= 0.700   
Inlet / Outlet Invert= 807.25' / 806.85'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

#2 Device 1 807.25' 6.0" Vert. Orifice/Grate    C= 0.600   
#3 Device 1 810.00' 3.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

2.0' Crest Height   
#4 Primary 811.50' 30.0' long  x 5.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

Primary OutFlow  Max=1.26 cfs @ 12.58 hrs  HW=809.27'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Passes 1.26 cfs of 6.16 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 1.26 cfs @ 6.41 fps)
3=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)

4=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 2P: Biofiltration Basin
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Inflow Area=3.313 ac
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points x 3
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=144,334 sf   45.18% Impervious   Runoff Depth>1.49"Subcatchment 1S: 
   Tc=10.0 min   CN=88   Runoff=7.78 cfs  0.411 af

Runoff Area=48,878 sf   5.55% Impervious   Runoff Depth>1.03"Subcatchment 2S: 
   Flow Length=256'   Slope=0.0254 '/'   Tc=29.9 min   CN=81   Runoff=1.07 cfs  0.096 af

   Inflow=1.32 cfs  0.413 afReach AP-1: Easterly Property Line
   Outflow=1.32 cfs  0.413 af

   Inflow=1.07 cfs  0.096 afReach AP-2: Southerly Property Line
   Outflow=1.07 cfs  0.096 af

Peak Elev=809.46'  Storage=6,769 cf   Inflow=7.78 cfs  0.411 afPond 2P: Biofiltration Basin
   Outflow=1.32 cfs  0.413 af

Total Runoff Area = 4.436 ac   Runoff Volume = 0.507 af   Average Runoff Depth = 1.37"
64.84% Pervious = 2.876 ac     35.16% Impervious = 1.559 ac
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Summary for Subcatchment 1S: 

Runoff = 7.78 cfs @ 12.18 hrs,  Volume= 0.411 af,  Depth> 1.49"

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

Area (sf) CN Description
29,605 98 Roofs, HSG D
31,569 98 Paved parking, HSG D

* 4,037 98 Concrete Walks, HSG D
79,123 80 >75% Grass cover, Good, HSG D

144,334 88 Weighted Average
79,123 54.82% Pervious Area
65,211 45.18% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, 

Subcatchment 1S: 

Runoff
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MSE 24-hr 3
2-year Rainfall=2.70"

Runoff Area=144,334 sf
Runoff Volume=0.411 af

Runoff Depth>1.49"
Tc=10.0 min

CN=88

7.78 cfs
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Summary for Subcatchment 2S: 

Runoff = 1.07 cfs @ 12.44 hrs,  Volume= 0.096 af,  Depth> 1.03"

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

Area (sf) CN Description
1,541 98 Paved parking, HSG D

* 1,042 98 Concrete Walks, HSG D
130 98 Roofs, HSG D

46,165 80 >75% Grass cover, Good, HSG D
48,878 81 Weighted Average
46,165 94.45% Pervious Area
2,713 5.55% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
29.9 256 0.0254 0.14 Sheet Flow, 

Grass: Dense   n= 0.240   P2= 2.70"

Subcatchment 2S: 

Runoff

Hydrograph

Time  (hours)
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MSE 24-hr 3
2-year Rainfall=2.70"

Runoff Area=48,878 sf
Runoff Volume=0.096 af

Runoff Depth>1.03"
Flow Length=256'

Slope=0.0254 '/'
Tc=29.9 min

CN=81

1.07 cfs
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Summary for Reach AP-1: Easterly Property Line

Inflow Area = 3.313 ac, 45.18% Impervious,  Inflow Depth > 1.49"    for  2-year event
Inflow = 1.32 cfs @ 12.61 hrs,  Volume= 0.413 af
Outflow = 1.32 cfs @ 12.61 hrs,  Volume= 0.413 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs / 3

Reach AP-1: Easterly Property Line

Inflow
Outflow

Hydrograph

Time  (hours)
201918171615141312111098765

F
lo

w
  (

cf
s)

1

0

Inflow Area=3.313 ac
1.32 cfs

1.32 cfs



Edgewood Apartments - Mukwonago, WI
MSE 24-hr 3  2-year Rainfall=2.70"9344_PR

  Printed  6/3/2016Prepared by Farris, Hansen & Associates
Page 13HydroCAD® 10.00-17  s/n 05638  © 2016 HydroCAD Software Solutions LLC

Summary for Reach AP-2: Southerly Property Line

Inflow Area = 1.122 ac, 5.55% Impervious,  Inflow Depth > 1.03"    for  2-year event
Inflow = 1.07 cfs @ 12.44 hrs,  Volume= 0.096 af
Outflow = 1.07 cfs @ 12.44 hrs,  Volume= 0.096 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs / 3

Reach AP-2: Southerly Property Line
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Summary for Pond 2P: Biofiltration Basin

Inflow Area = 3.313 ac, 45.18% Impervious,  Inflow Depth > 1.49"    for  2-year event
Inflow = 7.78 cfs @ 12.18 hrs,  Volume= 0.411 af
Outflow = 1.32 cfs @ 12.61 hrs,  Volume= 0.413 af,  Atten= 83%,  Lag= 26.2 min
Primary = 1.32 cfs @ 12.61 hrs,  Volume= 0.413 af

Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 809.46' @ 12.61 hrs   Surf.Area= 8,497 sf   Storage= 6,769 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 42.1 min ( 824.2 - 782.1 )

Volume Invert Avail.Storage Storage Description
#1 808.50' 38,410 cf Bioretention Area (Prismatic) Listed below (Recalc)

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

808.50 5,601 0 0
809.00 7,090 3,173 3,173
810.00 10,139 8,615 11,787
811.00 13,287 11,713 23,500
812.00 16,532 14,910 38,410

Device Routing     Invert Outlet Devices
#1 Primary 807.25' 15.0"  Round Culvert   

L= 40.0'   CPP, mitered to conform to fill,  Ke= 0.700   
Inlet / Outlet Invert= 807.25' / 806.85'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

#2 Device 1 807.25' 6.0" Vert. Orifice/Grate    C= 0.600   
#3 Device 1 810.00' 3.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

2.0' Crest Height   
#4 Primary 811.50' 30.0' long  x 5.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

Primary OutFlow  Max=1.32 cfs @ 12.61 hrs  HW=809.46'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Passes 1.32 cfs of 6.57 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 1.32 cfs @ 6.74 fps)
3=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)

4=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 2P: Biofiltration Basin
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Inflow Area=3.313 ac
Peak Elev=809.46'

Storage=6,769 cf

7.78 cfs

1.32 cfs
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points x 3
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=144,334 sf   45.18% Impervious   Runoff Depth>2.46"Subcatchment 1S: 
   Tc=10.0 min   CN=88   Runoff=12.62 cfs  0.678 af

Runoff Area=48,878 sf   5.55% Impervious   Runoff Depth>1.87"Subcatchment 2S: 
   Flow Length=256'   Slope=0.0254 '/'   Tc=29.9 min   CN=81   Runoff=1.97 cfs  0.174 af

   Inflow=1.88 cfs  0.680 afReach AP-1: Easterly Property Line
   Outflow=1.88 cfs  0.680 af

   Inflow=1.97 cfs  0.174 afReach AP-2: Southerly Property Line
   Outflow=1.97 cfs  0.174 af

Peak Elev=810.11'  Storage=12,902 cf   Inflow=12.62 cfs  0.678 afPond 2P: Biofiltration Basin
   Outflow=1.88 cfs  0.680 af

Total Runoff Area = 4.436 ac   Runoff Volume = 0.853 af   Average Runoff Depth = 2.31"
64.84% Pervious = 2.876 ac     35.16% Impervious = 1.559 ac
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Summary for Subcatchment 1S: 

Runoff = 12.62 cfs @ 12.17 hrs,  Volume= 0.678 af,  Depth> 2.46"

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

Area (sf) CN Description
29,605 98 Roofs, HSG D
31,569 98 Paved parking, HSG D

* 4,037 98 Concrete Walks, HSG D
79,123 80 >75% Grass cover, Good, HSG D

144,334 88 Weighted Average
79,123 54.82% Pervious Area
65,211 45.18% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, 

Subcatchment 1S: 
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MSE 24-hr 3
10-year Rainfall=3.81"

Runoff Area=144,334 sf
Runoff Volume=0.678 af

Runoff Depth>2.46"
Tc=10.0 min

CN=88

12.62 cfs
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Summary for Subcatchment 2S: 

Runoff = 1.97 cfs @ 12.43 hrs,  Volume= 0.174 af,  Depth> 1.87"

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

Area (sf) CN Description
1,541 98 Paved parking, HSG D

* 1,042 98 Concrete Walks, HSG D
130 98 Roofs, HSG D

46,165 80 >75% Grass cover, Good, HSG D
48,878 81 Weighted Average
46,165 94.45% Pervious Area
2,713 5.55% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
29.9 256 0.0254 0.14 Sheet Flow, 

Grass: Dense   n= 0.240   P2= 2.70"

Subcatchment 2S: 

Runoff

Hydrograph
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10-year Rainfall=3.81"
Runoff Area=48,878 sf

Runoff Volume=0.174 af
Runoff Depth>1.87"

Flow Length=256'
Slope=0.0254 '/'

Tc=29.9 min
CN=81

1.97 cfs
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Summary for Reach AP-1: Easterly Property Line

Inflow Area = 3.313 ac, 45.18% Impervious,  Inflow Depth > 2.46"    for  10-year event
Inflow = 1.88 cfs @ 12.64 hrs,  Volume= 0.680 af
Outflow = 1.88 cfs @ 12.64 hrs,  Volume= 0.680 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs / 3

Reach AP-1: Easterly Property Line
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Summary for Reach AP-2: Southerly Property Line

Inflow Area = 1.122 ac, 5.55% Impervious,  Inflow Depth > 1.87"    for  10-year event
Inflow = 1.97 cfs @ 12.43 hrs,  Volume= 0.174 af
Outflow = 1.97 cfs @ 12.43 hrs,  Volume= 0.174 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs / 3

Reach AP-2: Southerly Property Line
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Summary for Pond 2P: Biofiltration Basin

Inflow Area = 3.313 ac, 45.18% Impervious,  Inflow Depth > 2.46"    for  10-year event
Inflow = 12.62 cfs @ 12.17 hrs,  Volume= 0.678 af
Outflow = 1.88 cfs @ 12.64 hrs,  Volume= 0.680 af,  Atten= 85%,  Lag= 28.0 min
Primary = 1.88 cfs @ 12.64 hrs,  Volume= 0.680 af

Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 810.11' @ 12.64 hrs   Surf.Area= 10,479 sf   Storage= 12,902 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 72.4 min ( 846.1 - 773.7 )

Volume Invert Avail.Storage Storage Description
#1 808.50' 38,410 cf Bioretention Area (Prismatic) Listed below (Recalc)

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

808.50 5,601 0 0
809.00 7,090 3,173 3,173
810.00 10,139 8,615 11,787
811.00 13,287 11,713 23,500
812.00 16,532 14,910 38,410

Device Routing     Invert Outlet Devices
#1 Primary 807.25' 15.0"  Round Culvert   

L= 40.0'   CPP, mitered to conform to fill,  Ke= 0.700   
Inlet / Outlet Invert= 807.25' / 806.85'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

#2 Device 1 807.25' 6.0" Vert. Orifice/Grate    C= 0.600   
#3 Device 1 810.00' 3.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

2.0' Crest Height   
#4 Primary 811.50' 30.0' long  x 5.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

Primary OutFlow  Max=1.87 cfs @ 12.64 hrs  HW=810.11'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Passes 1.87 cfs of 7.79 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 1.53 cfs @ 7.78 fps)
3=Sharp-Crested Rectangular Weir  (Weir Controls 0.35 cfs @ 1.08 fps)

4=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)



Edgewood Apartments - Mukwonago, WI
MSE 24-hr 3  10-year Rainfall=3.81"9344_PR

  Printed  6/3/2016Prepared by Farris, Hansen & Associates
Page 22HydroCAD® 10.00-17  s/n 05638  © 2016 HydroCAD Software Solutions LLC

Pond 2P: Biofiltration Basin
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Inflow Area=3.313 ac
Peak Elev=810.11'
Storage=12,902 cf

12.62 cfs
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points x 3
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=144,334 sf   45.18% Impervious   Runoff Depth>4.64"Subcatchment 1S: 
   Tc=10.0 min   CN=88   Runoff=23.00 cfs  1.280 af

Runoff Area=48,878 sf   5.55% Impervious   Runoff Depth>3.87"Subcatchment 2S: 
   Flow Length=256'   Slope=0.0254 '/'   Tc=29.9 min   CN=81   Runoff=4.06 cfs  0.362 af

   Inflow=8.81 cfs  1.280 afReach AP-1: Easterly Property Line
   Outflow=8.81 cfs  1.280 af

   Inflow=4.06 cfs  0.362 afReach AP-2: Southerly Property Line
   Outflow=4.06 cfs  0.362 af

Peak Elev=810.81'  Storage=21,023 cf   Inflow=23.00 cfs  1.280 afPond 2P: Biofiltration Basin
   Outflow=8.81 cfs  1.280 af

Total Runoff Area = 4.436 ac   Runoff Volume = 1.642 af   Average Runoff Depth = 4.44"
64.84% Pervious = 2.876 ac     35.16% Impervious = 1.559 ac
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Summary for Subcatchment 1S: 

Runoff = 23.00 cfs @ 12.17 hrs,  Volume= 1.280 af,  Depth> 4.64"

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

Area (sf) CN Description
29,605 98 Roofs, HSG D
31,569 98 Paved parking, HSG D

* 4,037 98 Concrete Walks, HSG D
79,123 80 >75% Grass cover, Good, HSG D

144,334 88 Weighted Average
79,123 54.82% Pervious Area
65,211 45.18% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
10.0 Direct Entry, 

Subcatchment 1S: 
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Runoff Area=144,334 sf

Runoff Volume=1.280 af
Runoff Depth>4.64"

Tc=10.0 min
CN=88

23.00 cfs
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Summary for Subcatchment 2S: 

Runoff = 4.06 cfs @ 12.42 hrs,  Volume= 0.362 af,  Depth> 3.87"

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

Area (sf) CN Description
1,541 98 Paved parking, HSG D

* 1,042 98 Concrete Walks, HSG D
130 98 Roofs, HSG D

46,165 80 >75% Grass cover, Good, HSG D
48,878 81 Weighted Average
46,165 94.45% Pervious Area
2,713 5.55% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
29.9 256 0.0254 0.14 Sheet Flow, 

Grass: Dense   n= 0.240   P2= 2.70"

Subcatchment 2S: 
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MSE 24-hr 3
100-year Rainfall=6.18"
Runoff Area=48,878 sf

Runoff Volume=0.362 af
Runoff Depth>3.87"

Flow Length=256'
Slope=0.0254 '/'

Tc=29.9 min
CN=81

4.06 cfs
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Summary for Reach AP-1: Easterly Property Line

Inflow Area = 3.313 ac, 45.18% Impervious,  Inflow Depth > 4.64"    for  100-year event
Inflow = 8.81 cfs @ 12.37 hrs,  Volume= 1.280 af
Outflow = 8.81 cfs @ 12.37 hrs,  Volume= 1.280 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs / 3

Reach AP-1: Easterly Property Line

Inflow
Outflow

Hydrograph

Time  (hours)
201918171615141312111098765

F
lo

w
  (

cf
s)

9

8

7

6

5

4

3

2

1

0

Inflow Area=3.313 ac
8.81 cfs
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Summary for Reach AP-2: Southerly Property Line

Inflow Area = 1.122 ac, 5.55% Impervious,  Inflow Depth > 3.87"    for  100-year event
Inflow = 4.06 cfs @ 12.42 hrs,  Volume= 0.362 af
Outflow = 4.06 cfs @ 12.42 hrs,  Volume= 0.362 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs / 3

Reach AP-2: Southerly Property Line
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Summary for Pond 2P: Biofiltration Basin

Inflow Area = 3.313 ac, 45.18% Impervious,  Inflow Depth > 4.64"    for  100-year event
Inflow = 23.00 cfs @ 12.17 hrs,  Volume= 1.280 af
Outflow = 8.81 cfs @ 12.37 hrs,  Volume= 1.280 af,  Atten= 62%,  Lag= 12.0 min
Primary = 8.81 cfs @ 12.37 hrs,  Volume= 1.280 af

Routing by Dyn-Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs / 3
Peak Elev= 810.81' @ 12.37 hrs   Surf.Area= 12,687 sf   Storage= 21,023 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 59.5 min ( 822.3 - 762.8 )

Volume Invert Avail.Storage Storage Description
#1 808.50' 38,410 cf Bioretention Area (Prismatic) Listed below (Recalc)

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

808.50 5,601 0 0
809.00 7,090 3,173 3,173
810.00 10,139 8,615 11,787
811.00 13,287 11,713 23,500
812.00 16,532 14,910 38,410

Device Routing     Invert Outlet Devices
#1 Primary 807.25' 15.0"  Round Culvert   

L= 40.0'   CPP, mitered to conform to fill,  Ke= 0.700   
Inlet / Outlet Invert= 807.25' / 806.85'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.23 sf   

#2 Device 1 807.25' 6.0" Vert. Orifice/Grate    C= 0.600   
#3 Device 1 810.00' 3.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   

2.0' Crest Height   
#4 Primary 811.50' 30.0' long  x 5.0' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60  1.80  2.00  
2.50  3.00  3.50  4.00  4.50  5.00  5.50   
Coef. (English)  2.34  2.50  2.70  2.68  2.68  2.66  2.65  2.65  2.65  
2.65  2.67  2.66  2.68  2.70  2.74  2.79  2.88   

Primary OutFlow  Max=8.75 cfs @ 12.37 hrs  HW=810.80'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Passes 8.75 cfs of 8.92 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 1.72 cfs @ 8.75 fps)
3=Sharp-Crested Rectangular Weir  (Weir Controls 7.03 cfs @ 3.08 fps)

4=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 2P: Biofiltration Basin
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PRELIMINARY OPERATION & MAINTENANCE PLAN 
June 2016 

EDGEWOOD VILLAGE APARTMENTS 
Edgewood Avenue 

Mukwonago, WI 

It is anticipated that the Owner, Edgewood Village Apartments, LLC, will become responsible 
for the operation and maintenance of the stormwater system upon completion of construction.  
Until such time, the contractor will be responsible for operation and maintenance. 

The contractor selected to complete the site work construction will be responsible for the 
operation and maintenance of the temporary erosion control measures during construction and 
the stormwater management system during the construction phase of the project.  Erosion 
control measures shall be installed and maintained as shown on site plans for the project in 
accordance with details shown on the plan.  Erosion control shall be maintained as detailed on 
the site plan. 

The following maintenance and inspection recommendations are taken from WDNR’s Technical 
Standards and shall become part of the operation and maintenance plan for the stormwater 
management system located on the site: 

BIOFILTRATION BASIN 

LONG TERM MAINTENANCE 

 ROUTINE 

1. Mowing 

B. Side slopes, embankments, and emergency spillways that are not rock lined 
which have been planted with turf fescue grasses should be high mowed at least 
twice a year to prevent woody growth and control noxious weeds (if required). 

C. Native fescue grasses should be mowed to a height of 6” during the first year to 
establish density.  After they are densely grown in, no further mowing in 
subsequent growing seasons will be required. 

2. Inspections 

A. Inspections of the basin shall be completed on an annual basis or after significant 
rainfall events. 

B. The inspections should be completed during wet weather conditions to determine 
if the basin is functioning properly. 

C. Inspection priorities shall be as follows: 

1. Inspect the embankments for subsidence, erosion, cracking and tree growth. 

2. Inspect the condition of the emergency spillway and overland flow path. 
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3. Inspect the basin for accumulation of sediment. 

4. Inspect the outlet control structure for clogs, debris and material failures. 

5. Inspect upstream and downstream channels from an erosion perspective. 

6. Inspect any modifications that may have been done to the basin following 
their initial construction. 

7. Inspect the side slopes of the basin for erosion, slumping, cracking or woody 
plant materials. 

D. As-built plans shall accompany the person responsible for the basin inspections. 

E. Documentation of the inspections should be completed and filed. 
  Documentation should include as a minimum: 
    

1. Inspectors name, affiliation and professional credentials if applicable. 

2. Date, time and weather conditions. 

3. Approximate rainfall total over a 24 hour period if applicable. 

4. Existing embankment, outlet and inlet conveyance systems and vegetation 
condition. 

5. Sediment depth at the outlet control structure and at a minimum one other 
location. 

6. Identification of potential structural failures and repair needs. 

7. Other basin conditions such as vegetation growth, algae growth and 
emergency spillway conditions. 

8. Repair recommendations. 

3. Debris and Litter Removal 

A. Debris and litter removal from the basin surface shall be completed at least once 
every three months. 

B. Particular attention should be paid to debris accumulating around the outlet 
structure to prevent potential clogging. 

4. Erosion Control 

A. The basin side slopes, embankments and emergency spillways may suffer from 
periodic slumpage and erosion. 

B. Corrective measures shall include regrading, filling and revegetation of the 
eroded or slumping areas. 
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C. Rip rap at the basin outlet and emergency spillways should be inspected for 
displacement or undermining.  Repairs shall be made upon discovery. 

5. Nuisance Control 

A. Biological control of algae and mosquitoes is preferred over chemical control.  
Consultations with WDNR officials is recommended prior to the introduction of 
any biological control. 

B. Mechanical controls should be used when feasible. 

NON-ROUTING MAINTENANCE 

1. Structural Repairs and Replacement 

A. The outlet of the basin has been constructed utilizing concrete pipe.  The 
estimate life of these structures is over 50 years.  Annual inspection of the 
structures will disclose any potential structural problems.  If structural problems 
appear, repair or replace the outlet. 

2. Sediment Removal 

A. A sediment clean out cycle of 10 to 15 years is recommended.  Sediment 
removal may be necessary prior to 10 years if there is a substantial amount of 
land disturbance occurring within the contributory watershed. Annual inspections 
shall be made to insure that the intended design draw-down times are 
maintained. 

B. Sediment removed from the basin shall be hauled to an upland area, spread and 
stabilized with vegetative material. 

C. It is recommended that the sediment be tested to determine if land filling is 
necessary.  Contact the local DNR prior to sediment sampling and testing to 
insure compliance with State standards and regulations. 

C. Surveyed depths of the basin shall be made immediately following the 
construction of the basin and recorded on the as-built plans.  Annual inspections 
shall include measure downs to determine sediment elevations in relation to the 
as-built elevations. 

RESPONSIBLE PARTY & FINANCIAL FUNDING 

1. The responsible party for the operation, inspection and maintenance of the 
biofiltration basins shall be the Owner. 

2. It is recommended that the Owner establish a perpetual maintenance fund to insure 
that the basins are properly inspected, maintained and repaired. 
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ADDITIONAL CONSIDERATIONS TO IMPROVE BASIN WATER QUALITY AND REDUCE 
MAINTENANCE COSTS 

1. General 

A. Improper disposal of yard wastes will affect the water quality of the biofiltration 
basin and may cause clogging of the outlet structure. 

B. Improper fertilizer and pesticide application will affect the water quality of the 
biofiltration basin and add to algae growth. 

C. Excess lawn watering will affect the water quality of the basin due to increased 
water runoff that may contain fertilizers and pesticides. 

2. Yard Care 

A. It is recommended to consider routine yard care maintenance that is practical 
and environmentally sound. 

B. It is recommended that leaves and yard trimmings be properly disposed of. 

C. It is recommended to control fertilizer applications on lawn and gardens so as not 
to be detrimental to the water quality of the basin. 

D. Lawn and garden pesticides may pollute surface and ground water. 

D. Excess lawn watering will wash pollutants into the biofiltration basin. 

F. Proper turf management will lower the amount of the chemicals that may runoff 
into the biofiltration basin during rain events. 

GRASSED SWALES 

Inspect drainage swales the first few months after construction to make sure that there 
is no rilling or gullying, and that vegetation in the swales is adequate. Vegetation 
damaged by machinery, herbicides, or erosion must be repaired promptly.   

Thereafter, inspect grassed swales regularly at least twice a year for slope integrity, soil 
moisture, vegetative health, soil stability, soil compaction, soil erosion, ponding, and 
sediment accumulation, especially following heavy rains. Fill, compact, and reseed 
damaged areas immediately.  Remove sediment deposits to maintain capacity of 
grassed swale. Avoid use of herbicides that would be harmful to the vegetation or 
pollinating insects in and adjacent to the swale area.   

Regular maintenance tasks include mowing, fertilizing, liming, watering, pruning, 
weeding, and pest control.  Mow swales at least once per year.  Do not cut the grass 
shorter than three to four inches.  Keep grass height under 6 inches to maintain the 
design depth necessary to serve as a conveyance. Do not mow excessively, because it 
may increase the design flow velocity. Remove sediment and debris manually at least 
once per year and properly dispose of all sediment and hydrocarbons in accordance 
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with local, state, and federal guidelines and regulations.  Re-seed periodically to 
maintain the dense growth of grass vegetation.  
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MINUTES OF THE STEERING COMMITTEE OF THE COMPREHENSIVE MASTER PLAN UPDATE 

Thursday, July 7, 2016 

 

Call to order 

Chairperson Tom Karthausser called  the  meeting  to  order  at  6:30  p.m.  located in the Committee Room of 

the Mukwonago Municipal Building, 440 River Crest Court 

 

Roll call 

Committee Members present: Roger Walsh 

     Mary Patz 

     Klaus Heitmann 

     Jason Wamser 

     Suzie Bauer 

     Jean Schultz 

     Tom Karthausser 

     John Meiners  

Fred Winchowky, Village President 

Also present:    Bruce Kaniewski, Planner 

     John Weidl, Village Administrator 

Excused:    April Reszka 

     Joe McAdams 

     Linda Burg 

     Shelly Yergens 

 

Approval of minutes 

Motion made by T. Karthausser to approve the June 16, 2016 meeting minutes; seconded by M. Patz.  Motion 

to approve the minutes carried unanimously. 

 

Public comment 

 R. Roberts from Mukwonago Baptist Church expressed several points:  1)  The zoning of the parcel north of 

the church property which is for sale has undergone zoning changes and he prefers it be zoned residential 

R-3; 2) He would like to purchase said property to serve as a Christian camp;  3) He disagrees with the 

location of the proposed connector road from Stone School to SH83 which would result in the loss of 2 

homes and road construction expense along approximately 2000’ of frontage which is church-owned; 4) 

He suggested an alternative road location further south, closer to Highway L. 

 T. Chude asked a question regarding a structure north of the Village on SH 83.  He was referring to the 

pumping station 
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 J. Roberts indicated he thought the location of the proposed connector road between Stone School to 

SH83 was too far north and would be better suited closer to Highway L, through land that is currently for 

sale 

 A. Dellemann expressed a general concern about perceived overdevelopment and the desire to have 

conservation ownership. 

 

Recap and discussion of June 28, 2016 open house 

 Twelve written comments were submitted generally split between supportive and critical of the planning 

suggestions.  It was felt the open house conversation essentially mirrored discussions that occurred at the 

committee level. 

 As a result of the open house comments, two issues that will require further committee exploration were 

identified and will be addressed at the next committee meeting: 

o A recommendation that height restrictions be included in the plan 

o A plan to address blending senior housing options/land use categories between R-5 and R-10 

 J. Wamser has explored this topic and will present his findings/recommendations at the 

next committee meeting 

 In order to spur increased community participation, an improved communication/notification system will 

be implemented for the next open house 

 

Review, discussion and consideration of planned land use for South/Southeast area of Interstate, generally 

along STH 83 to CTH L 

 B. Kaniewski reviewed the geographic area under discussion and explained the color-key for the map 

 Regarding the proposed connector road between State Highway 83 and Honeywell/Stone School Road, B. 

Kaniewski informed the committee that installation of sewer laterals, the proposed railway spur and 

geological land formations makes placement of the connector road further to the South much more 

difficult and costly 

 Motion to approve map of the South/Southeast area of Interstate made by T. Karthausser.  Seconded by J. 

Meiners.  Motion carried unanimously. 

 

Review, discussion and consideration of planned land use for Southwest area, generally along I-43 between 

CTH ES and Canadian National Railroad Track 

 B. Kaniewski reviewed the geographic area under discussion and explained the color-key for the map.  One 

small parcel along the south side of  CTH ES, tucked between the existing church and the Orchards 

Subdivision has been sold and should be reclassified as medium density single family. 

 Comments from representatives of the Mukwonago Baptist Church reiterated their desire to move the 

proposed connector road further south and to reclassify the land north of the church holdings for a variety 

of reasons. 
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 Motion to approve map of Southwest area, reflecting the reclassification of the small parcel along CTH ES 

was made by J. Schultz.   Seconded by J. Meiners.  Subsequent discussion led to an amended motion 

(below). 

 J. Wamser made an amendment to the existing motion, indicating that the property immediately north of 

the Mukwonago Baptist Church be reclassified with the northern-most land changed to low density multi-

family and the southern part of that parcel (immediately north of church property) changed to R-1.  This 

motion was seconded by R. Walsh.  A vote was taken, with four in favor and five against.  This amended 

motion did not carry and reverted back to the original motion. 

 The original motion to approve map of Southwest area, reflecting the reclassification of the small parcel 

along CTH ES made by J. Schultz and seconded by J. Meiners was put up for vote.    This vote carried and 

the motion passed with five in favor and four against. 

 

Village staff presentation of background information for land use considerations for the North planning area 

generally along STH 83 North of CTH NN.    

Review, discussion and consideration of planned land use for the North planning area generally along STH 

83 North of CTH NN.    

 

 B. Kaniewski reviewed the geographic area under discussion and explained the color-key for the map.  

 J. Weidl shared information from the representative of the Chapman farm asking that a segment of land 

on the east side of that parcel be modified to commercial use.  This is adjacent to the village-owned 

property already designated commercial. 

  Numerous public comments and questions were fielded including: 

o Homeowner concerns about lands adjacent to the marsh and further reduction of private lands in 

the event the State demands more connector roads to STH 83 

o Traffic and safety concerns at the intersection of CTH NN and EE 

o Bielinski’s desire to develop their 2.5 acre parcel just west of the intersection of CTH NN and EE into 

multi-family housing 

 Village staff will draft a map indicating suggested land use designations for this area for consideration at 

the next committee meeting 

 

Village staff presentation of background information for land use considerations for the Northeast planning 

area along CTHNN and CTHES.  

Review, discussion and consideration of planned land use for the Northeast planning area along CTHNN and 

CTHES  

 

 B. Kaniewski reviewed the geographic area under discussion and explained the color-key for the map.  

 B. Kaniewski identified the need to expand area available to the public works department, potentially by 

acquiring approximately ten acres of adjacent land, representing the western edge of property currently 

held by St. James Catholic Church 
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o The St. James land represents approximately 100 acres along the north side of CTH NN and abuts 

the marsh.  The northern edge of this land offers spectacular vistas well suited for larger, executive-

style homes. 

o  C. Marotta, a representative from St. James church indicated their desire to maintain a segment of 

the south and east portion of the parcel, permitting expansion of church parking.  Additional 

church representatives are invited to review their needs/plans and attend the next committee 

meeting. 

 There are 3 small parcels of land immediately south of the St. James property for which it is suggested the 

designation be changed to commercial business. 

 The disposition of property south of the fire station is unknown.  Staff will reach out to the property 

owners to understand their desires. 

 Staff will prepare two versions of land use maps for this North planning area for consideration at the next 

committee meeting. 

 

Public comment 

 C. Hill representing the Kiwanis Club indicated their desire for the parkland known as Kiwanis Park, located 

and the intersection of STH 83 and CTH NN be maintained as parkland in perpetuity. 

 

Review of upcoming meeting schedule  

 Thursday, July 21st:   meeting to be held in downstairs meeting room  

 August 4, 2016 

 

Adjourn 

Motion to adjourn made by T.Karthausser; seconded by J. Meiners.    Motion carried unanimously. 

Meeting adjourned at 9:38 p.m. 

 

Respectfully submitted, 

 

Jean Schultz 

Secretary 
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