
Village of Mukwonago
Notice of Meeting and Agenda

PLAN COMMISSION MEETING
Tuesday, March 10, 2020

Time: 6:30 pm
Place: Mukwonago Municipal Building, Board Room, 440 River Crest Ct
  
1. Call to Order
  
2. Roll Call
  
3. Approval of Minutes
   
 3.1 Approval of Minutes from February 11, 2020 regular meeting
 20200211 PlanCommissionMinutesdraft
  
4. New Business 

Discussion and Possible Action on the Following Items
   
 4.1 Recommendation to the Village Board to approve Resolution 2020-03 of a Planned

Unit Development (PUD) Request and associated Site Plan and Architectural
Review as a Conditional Use for a proposed 20 unit Residential Care Assisted
Living Facility at 210 McDivitt Ln (Birchrock Properties LLC, Owner/Applicant);
Parcel MUKV 2012-215-002.  Updated Architectural Plans were to be reviewed by
Plan Commission, per Direction from Village Board.

 Staff Report
 Arch Plans Elev 20200220
 (2020-02-06) Civil
 2020-02-06 Applicant SWMP submittal approved by Village ENGR
 RESOLUTION 2020-03 Birchrock Properties 210 McDivitt - SPAR
   
 4.2 Recommendation to the Village Board to approve Resolution 2020-13 on Certified

Survey Map for creation of two roadways, two commercial lots and one lot for multi-
family residential development as part of approved Planned Unit Development
project known as Maple Centre. (Family Ventures of Mukwonago, LLC,
Owner/Applicant); Parcel MUKV 2013-999-008.

 Staff Summary CSM Maple Centre PUD EX C Roadways
 EX C CSM FINAL 2-22-2020
 Aerial Map CSM Roadways
 Zoning Map CSM Roadways.pdf
 RESOLUTION 2020-13 VOM E Wolf Run CSM Resolution
   
 4.3 Recommendation to the Village Board to approve Resolution 2020-12 on Certified

Survey Map for creation of one lot to be utilized as stormwater management
detention basin for benefit multi-family residential development and given to adjacent
property as part of approved Planned Unit Development project known as Maple
Centre. (Village of Mukwonago, Owner/Applicant); Parcel MUKV 2013-995-002.
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https://legistarweb-production.s3.amazonaws.com/uploads/attachment/pdf/546866/20200211_PlanCommissionMinutesdraft.pdf
https://legistarweb-production.s3.amazonaws.com/uploads/attachment/pdf/547871/Staff_Report_-_210_McDivitt_Ln_PUD_Amdt_SPAR_20200310_PC.pdf
https://legistarweb-production.s3.amazonaws.com/uploads/attachment/pdf/548696/Arch_Plans_Elev_20200220_reduced.pdf
https://legistarweb-production.s3.amazonaws.com/uploads/attachment/pdf/548699/_2020-02-06__Civil_reduced.pdf
https://legistarweb-production.s3.amazonaws.com/uploads/attachment/pdf/548701/2020-02-06_Applicant_SWMP_submittal_approved_by_Village_ENGR_reduced.pdf
https://legistarweb-production.s3.amazonaws.com/uploads/attachment/pdf/547889/RESOLUTION_2020-03_Birchrock_Properties_210_McDivitt_-_SPAR.pdf
https://legistarweb-production.s3.amazonaws.com/uploads/attachment/pdf/545671/PC_Staff_Summ_CSM_Maple_Centre_PUD_EX_C_Roadways_20200303.pdf
https://legistarweb-production.s3.amazonaws.com/uploads/attachment/pdf/545672/EX_C_CSM_FINAL_2-22-2020.pdf
https://legistarweb-production.s3.amazonaws.com/uploads/attachment/pdf/545674/Aerial_Map_CSM_Roadways.pdf
https://legistarweb-production.s3.amazonaws.com/uploads/attachment/pdf/545675/Zoning_Map_CSM_Roadways.pdf
https://legistarweb-production.s3.amazonaws.com/uploads/attachment/pdf/546857/RESOLUTION_2020-13_VOM_E_Wolf_Run_CSM_Resolution.pdf


 Staff Summary CSM Maple Centre PUD EX D Village Land swap
 CSM EX D 20200304 stamped FINAL
 Village CSM one lot EX D Aerial
 Village CSM one lot EX D Zoning
 RESOLUTION 2020-12 VOM E Wolf Run CSM Resolution
   
 4.4 Announcement regarding Plan Commission Workshop offered by UW-Madison

Extension Waukesha County on Thursday, April 30, 2020 at 6:30pm on plan
commission and public engagement.

 Plan Commission Workshop 2020
  
5. Adjournment
 

 

It is possible that 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, 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
Municipal Clerk’s Office, (262) 363-6420.
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https://legistarweb-production.s3.amazonaws.com/uploads/attachment/pdf/545679/PC_Staff_Summ_CSM_Maple_Centre_PUD_EX_D_Village_Land_swap.pdf
https://legistarweb-production.s3.amazonaws.com/uploads/attachment/pdf/546321/CSM_EX_D_20200304_stamped_FINAL.pdf
https://legistarweb-production.s3.amazonaws.com/uploads/attachment/pdf/545683/Village_CSM_one_lot_EX_D_Aerial.pdf
https://legistarweb-production.s3.amazonaws.com/uploads/attachment/pdf/545684/Village_CSM_one_lot_EX_D_Zoning.pdf
https://legistarweb-production.s3.amazonaws.com/uploads/attachment/pdf/546846/RESOLUTION_2020-12_VOM_E_Wolf_Run_CSM_Resolution.pdf
https://legistarweb-production.s3.amazonaws.com/uploads/attachment/pdf/546789/Plan_Commission_Workshop_2020.pdf
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MINUTES OF THE PLAN COMMISSION MEETING 
Tuesday, February 11, 2020 

 
 

Call to Order  
Chairman Winchowky called the meeting to order at 5:30 p.m. located in the Board Room of the 
Mukwonago Municipal Building, 440 River Crest Ct. 

 
Roll Call  
Commissioners present:    Fred Winchowky, Chairman 

Jim Decker 
    Robert Harley 
    John Meiners 
    Jason Wamser  
     
Commissioners excused: Joe Abruzzo 
 
Also present:   Ben Kohout, Planner/Zoning Administrator 
    Mark Blum, Village Attorney 
    Linda Gourdoux, Deputy Clerk/Treasurer 
 
Minutes 
 Motion made by Decker/Meiners to approve the minutes of the January 14, 2020 regular 
meeting, carried. 
 
New Business 
        
Recommendation to Village Board fon Ordinance Amendment to provide 5G Small Cell 
Wireless provisions to accommodate future applications of equipment within right of way 
and on public and private properties. 

Kohout gave background of project 
Blum gave overview of project 
Motion by Decker/Wamser for Approval of Ordinance Amendment to provide 5G Small 

Cell Wireless provisions to accommodate future applications of equipment within right of way 
and on public and private properties, carried. 

 
Recommend to the Village Board of a Planned Unit Development (PUD) request and 
associated Site Plan and Architectural Review as a Conditional Use for a Proposed 20-
unit Residential Care Assisted Living Facility at 210 McDivitt Ln (Birchrock Properties 
LLC, Owner/Applicant); Parcel MUKV 2012-215-002. 
 Kohout gave overview of project 
 Keifer, Owner, gave overview of project 
 Roberts, JSD Professional Services, Engineer, gave overview of project 
 Golden, Plunkett Raysich Architect, gave overview of project 
 Motion by Meiners/Decker Recommend to the Village Board of a Planned Unit 
Development (PUD) request and associated Site Plan and Architectural Review as a 
Conditional Use for a Proposed 20-unit Residential Care Assisted Living Facility at 210 
McDivitt Ln (Birchrock Properties LLC, Owner/Applicant); Parcel MUKV 2012-215-002, with the 
following conditions, carried 
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1. Entry gable ends will be accented with brick or brick veneer matching the existing 
building. 

2. For the R-10 Zoning standards, the rear yard building setback shall be permitted to 
be amended from the required 40 feet to the shown 24.4 feet, on the provided plan 
set from the applicant and on file with the Zoning Administrator at Village Hall. 

3. For the Parking lot standards, the setback of the edge of parking surface area shall 
be permitted to be amended from the required 20 feet to the shown 15 feet with 
landscaping between the surface area shall be permitted to be amended from the 
required 20 feet to the shown 15 feet with landscaping between the surface and the 
roadway, as shown on the provided plan set from the applicant and on file with the 
Zoning Administrator at Village Hall. 

4. For the impervious coverage standards, the total amount of impervious coverage 
shall be permitted to be amended from the required 40% to the proposed 
percentage of 51%, as calculated and shown on the plans submitted by the 
applicants dated December 12, 2019 to accommodate the desire for parking on the 
site. 

5. Site Plan and Architectural Review approval for the new single story 20-unit RCAC 
structure and associated parking lot, building additions, storm water pond, shall be 
subject to all plans and information submitted for the application by the applicant, 
Castle Senior Living, and dated December 12, 2019, with all plans and information 
on file in the office of the Zoning Administrator.  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 Zoning Administrator and Supervisor of Inspections 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 and design of the 
site shall remain unchanged. 

6. Approval shall be valid for one (1) year from date of approval by the Village Board 
and will be unique to the applicant and this proposal only. 

7. Prior to the start of any site construction or issuance of a building permit, whichever 
occurs first, the following shall occur: 
a. All final site development plans shall be consistent with the plans noted in 

Condition No 6 and all calculations verified or as modified. 
b. Approval of the site construction and building plans by the Fire Chief, which may 

include, but are not limited to, Knox box and notification requirements, internal 
fire suppression, external fire department connection location and hydrant 
locations. 

c. Approval of building plans by the Building inspector after receipt of approval of 
building plans by the State of Wisconsin. 

d. The Village Engineer, the Utilities Director and the Public Works Director shall 
approve all updated and revised site engineering and utility plans and 
documents, including a complete Erosion Control Plan, and Stormwater 
Management Plan.  Items specified in the letter from the Village Engineer dated 
January 6, 2020 shall be satisfied with the consent of the Village Engineer prior 
to permit issuance. 

e. The Village Board shall approve a Stormwater Maintenance Agreement. 
f. Approval of building plans shall include appropriate locations of the external 

mechanical equipment (if applicable) to be placed hidden from view from 
neighboring properties, as approved by the Zoning Administrator. 
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g. Approval of dumpster construction plan specifications showing block construction 
and shielded metal gates to ensure the Zoning standards are met, as approved 
by the Zoning Administrator. 

h. A pre-construction meeting shall occur with Village Staff to ensure all applicable 
items mentioned above have been remedied. 

8. Prior to temporary occupancy issuance, and if needed prior to final occupancy 
permit, the following shall occur: 
a. Completion of all site grading in accordance with submitted and approved plans. 
b. Completion of the storm water management basin for the overall development. 
c. Completion of the building and additions in accordance with approved plans and 

all applicable codes. 
d. Completion of paving of driveways and parking lots, including parking signage, 

space pavement markings and all other pavement markings. 
9. Prior to final occupancy permit, which shall be issued no later than 120 days after 

any temporary occupancy permit, the following shall occur: 
a. Completion of all items required in Condition No 8. 
b. Installation of all Zoning Administrator approved site landscaping as shown on 

approved plans. 
 
Recommend to the Village Board on Site Plan Amendment for ProHealth Care Hospital 
and new Propane Tank located on East side of facility at 240 Maple Ave. (Waukesha 
Memorial Hospital Inc. Owner/Applicant); Parcel MUKV 2016-993-002. 
 Kohout gave overview of project 
 Fisco, GRAEF Civil Engineer, gave overview of project 

Motion by Decker/Wamser Recommend to the Village Board on Site Plan Amendment 
for ProHealth Care Hospital and new Propane Tank located on East side of facility at 240 
Maple Ave. (Waukesha Memorial Hospital Inc. Owner/Applicant); Parcel MUKV 2016-993-002, 
with the following conditions, carried 

1. Prior to the start of any site construction or issuance of a building permit, whichever 
occurs first, the following shall occur: 
a. Approval of landscaping plan by Village Planner addressing concerns over 

providing landscaping and plantings sufficient enough to satisfy Code Section 
100-156.j.5.c (B-5 zoning standards). 

b. Approval of building plans by the Building Inspector addressing a need for 
installation of bollards and/or fencing, deemed sufficient enough by the Building 
Inspector to prevent a vehicle from crashing into the above ground tank, after 
receipt of approval of building plans by the State of Wisconsin. 

c. The Village Engineer, the Utilities Director and the Public Works Director shall 
approve all updated and revised site engineering and utility plans and 
documents, including a complete Erosion Control Plan, and Stormwater 
Management Plan.  Items specified in the letter from the Village Engineer dated 
January 21, 2020 shall be satisfied with the consent of the Village Engineer prior 
to permit issuance. 

 

Recommend to the Village Board on an Ordinance amending Section 100-14 
regarding accepting of electronic applications in lieu of paper applications. 
 Kohout gave background of project 

Motion by Harley/Decker for Approval on an Ordinance amending Section 100-14 
regarding accepting of electronic applications in lieu of paper applications, carried 
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Adjournment  
Meeting adjourned at 6:48 p.m. 
 
Respectfully Submitted, 
Linda Gourdoux 
Deputy Clerk/Treasurer 
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Office of the Village Planner 

 

440 River Crest Court, Mukwonago, Wisconsin 53149  -Tel. (262) 363-6420x2111-Fax (262) 363-6425 -planner@villageofmukwonago.com   
 

 

www.villageofmukwonago.com 
 

March 3, 2020 
 
Fred Winchowky, Plan Commission Chair, 
Plan Commission 
 
Re:   Birchrock Retirement Home Planned Unit Development Amendment as Conditional Use and associated
 Site Plan and Architectural Review and final consideration of architectural elevation 
 210 McDivitt Lane; MUKV2012215002 
 
This item remanded back to the March 10, 2020 Plan Commission meeting following being tabled by the Village 
Board on February 19, so as to see an elevation rendering showing the brick style and placement.  The applicant 
is submitting for review and recommendation a brick placement that is similar to the existing condition and is a 
tan/beige color and be placed on the gable ends of the structure and on small bands on the lower extremities in 
other select locations as shown on the plans.  The white smart siding look and white aluminum siding will also be 
proposed to mimic the existing structure so the addition will match. 
 
This item was before the Plan Commission at the December 17, 2020, Plan Commission meeting and the Plan 
Commission decided to continue the public hearing to the February 11, 2020 Plan Commission meeting so the 
issue of the proposed structure addition, dumpster enclosure and parking surface area proposed to be within 20 
feet of the wetland setback could be heard by the Board of Zoning Appeals (BZA) at the January 30, 2020 meeting.  
During the January 30, 2020 meeting, the BZA approved the setback requests to the distances shown on the 
December 12, 2019 Plan Set.  A subsequent revised plan set was delivered on February 7 in electronic form to 
Village Hall and shared and reviewed by Village Staff.  This plan set reflects changes requested by Staff on the 
December 12 plans.    The review and comments below are based on the plan set delivered on February 7 to 
Village Staff for review, and was not submitted in time for formal review by the Plan Commission on February 11. 
 
The exact layout of the structure, the footprint, setbacks, and parking lot surface area and lighting will not change.  
What may change are the below ground details through Public Services, regarding water/sewer connections and 
anything else that may come up during final review of plan set dated February 6, 2020.  The Plan Commission 
reviewed the plan set dated December 12, 2019 and recommended approval with the conditions included in the 
resolution of approval.  These conditions have been modified to reflect the February 6, 2020 plan set.  On February 
13, the Village Attorney has suggested language included and reflected in the proposed resolution of approval, in 
the form of conditions. 
 
Kristofer Kiefer, of Castle Senior Living, has applied for a Planned Unit Development (PUD) Amendment as a 
Conditional Use and associated Site Plan and Architectural Review to place a single story 20 unit Community Based 
Residence Facility (CBRF) addition onto the existing 20 unit residential care facility designed to house those which 
require an assisted living environment.  The proposed location is to the East of the existing structure and existing 
parking lot.  The structure is designed to be connected via a walkway to the existing structure, which would meet 
Fire Department and Building Code standards.  
 
The property is 2.3 acres in size.  The site is zoned R-10, Multiple Family Residence District, with current Planned 
Unit Development (PUD) Overlay.  This district allows applicants to propose some minor modifications with 
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respect to the bulk requirements of zoning standards, including, but not limited to yard setbacks, lot coverage, 
etc. through a PUD amendment process and application.  However, the PUD standards do not permit for deviation 
from Wetland setback standards.   
 
Proposal 
 
This item was considered at the September 10 Plan Commission meeting as a Concept Review process and the 
item was recommended to be approved. 
 
The site plan, being presented by the applicant, shows the existing parking surface area being removed, and a new 
parking lot being situated along the southern portion of the property.  The new single story structure is being 
positioned to the East of the existing structure and being connected with a walkway.  There is also a proposed 
new walkway at the terminus and north end of the existing structure, to connect the hallways with a corridor.  
The property is to be serviced via available water main and sanitary sewer service from the South, in McDivitt 
Lane.  There is also a proposed pervious driveway to provide for fire truck pulling in and capability to be serviced 
from the East, along with a dumpster enclosure proposed immediately adjacent to said driveway. 
 
Architectural Review 
 
The Zoning standards for R-10 call for brick or other hardy construction materials.  Following discussion at the Plan 
Commission meeting on February 11, the applicant was directed to match in the addition proposed, the 
placement, color and materials of the existing structure.  This is reflected in the conditions of approval in the 
proposed resolution. 
 
Zoning Review 
 
Zoning review considered Sections 100-110, R-10 standards; 100-601, Site Plan; 100-402, Parking Lot 
Requirements; 100-53, Planned Unit Development Requirements; and other applicable Code sections. 
 
Wetland Setback:  Staff reviewed the proposed connector on the existing structure, on the West side of the 
development.  This proposed new corridor encroaches within the Village required 20 foot setback requirement of 
a delineated wetland, as well as the proposed pervious paving surface and dumpster enclosure along the 
northeast side of the property.  Per Village Ordinance, all new structures and/or additions within this area are to 
be considered by the Village Board of Zoning Appeals.  The BZA heard the case during the January 30, 2020 meeting 
and approved the requests for setback variances.  Therefore, the matter is considered completed and staff is 
recommending approval of setbacks with relation to the wetlands. 
 
Trees:  Per Section 34, a tree removal policy must be observed for site clearing and the Village calls out a need to 
retain up to 60 percent of all trees identified as at least 8 inches in diameter.  Staff has reviewed the February 6, 
2020 plans and have determined all trees required to meet this criteria have been met. 
 
Impervious Coverage:  The amount of area covered by this request, inclusive of additional proposed paving and 
additional roof area brings the impervious area to the proposed 41,790 s.f., as stated on the plans, which is 41% 
of the site.  However, this number includes the wetlands area and Staff has requested the applicant demonstrate 
that this number takes into account the Village required inclusion of wetland areas of a rate of 50%.  The applicant 
is requesting the impervious coverage be allowed to be increased to the proposed 51% of the coverage, to provide 
for the necessary parking lot and building footprints for the facility.  The Code permits the request may be called 
out as a PUD amendment and the applicant is seeking from the Plan Commission an allowance up to 51% of the 
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site to be impervious, to accommodate the parking requirements and proposed building footprint.  This is 
reflected in item number four (4.) below. 
 
Stormwater Management:  The proposed stormwater management plan is satisfactory, pending final comments 
documents requested by the Village Engineer in a letter dated January 6, 2020 and resubmitted for final review 
and approval.  These comments are minor and as of the writing of this staff summary, should be easily corrected 
by the applicant’s engineer prior to any Village permit issuance and possibly prior to the February 11, 2020 Plan 
Commission meeting.  The site is able to meet the Village’s Ordinance, and Should the Planning Commission and 
Village Board choose to approve the documents, staff recommends that approvals be made subject to addressing 
items from the Village Engineer comment letter Dated January 6, 2020.  Staff understands the applicants were 
waiting on the final decision of the Board of Appeals determination on January 30, prior to making any corrections. 
 
Lighting:  Applicant has supplied light fixture proposal which are capable of meeting all requirements pertaining 
to shielding from adjacent property owners and onto the Village streets.  Staff finds the fixtures acceptable. 
 
Landscaping:  The resulting 27 parking stalls requires 15 s.f. per stall, or 405 s.f. of landscaping to be proposed 
within the parking surface area.  There is 180 s.f. plus an additional 550 s.f. of landscaping proposed between the 
structure and the parking surface area.  Pursuant to the guidelines in section 100-402(f)6., the proposed 
landscaping is acceptable. 
 
Parking Lot:  Staff finds the proposed parking is compliant with standards requiring one space for every three beds 
plus one space for each employee.  There are 40 beds and 27 spaces provided.   This equates to 14 spaces required 
for the occupants and 11 spaces for employees.  Staff finds the stalls provided meet the code requirements.  Staff 
also has confirmed the applicant has provided for a cross hatch area by the front entrance that would permit for 
a three point turn for a typical Village ambulance response call.  There is a pervious paving along the northern 
edge of the property, in the form of an additional curb cut, which shall provide for a fire truck to pull in to provide 
for full response to the sides of the structures.  This area is recommended by staff to be snow plowed in the winter 
months and manicured to the point of being usable year round. 
 
The proposed new dumpster enclosure will need to meet Zoning design standards, which shall include utilizing 
block walls as this would match the proposed building façade (Village Code requirement).  The current plans show 
a dumpster fenced in area, but lacks any detail.  Staff will require this to be submitted and approved prior to 
building permit issuance. 
 
There is a need to supply more detailed utility and stormwater and erosion control plans, to be reviewed and 
approved by the Village Engineer and Utilities offices prior to start of construction. 
 
Recommendation for PUD Amendment as Conditional Use and Associated Site Plan and Architectural Review 
 
Staff is recommending approval with the conditions listed below.  The site plan conforms to R-10 setbacks and 
parking requirements with the following specified modifications to the R-10 zoning district and parking lot setback 
standards:   
 

1. Entry gable ends will be accented with brick or brick veneer matching the existing building. 
2. For the R-10 Zoning standards, the rear yard building setback shall be permitted to be amended from the 

required 40 feet to the shown 24.4 feet, on the provided plan set from the applicant and on file with the 
Zoning Administrator at Village Hall. 

9



3. For the Parking Lot standards, the setback of the edge of parking surface area shall be permitted to be 
amended from the required 20 feet to the shown 15 feet with landscaping between the surface and the 
roadway, as shown on the provided plan set from the applicant and on file with the Zoning Administrator 
at Village Hall. 

4. For the impervious coverage standards, the total amount of impervious coverage shall be permitted to be 
amended from the required 40% to the proposed percentage of 51%, as calculated and shown on the 
plans submitted by the applicants dated February 6, 2020 to accommodate the desire for parking on the 
site. 

5. Site Plan and Architectural Review approval for the new single story 20 unit CBRF structure and associated 
parking lot, building additions, storm water pond, shall be subject to all plans and information submitted 
for the application by the applicant, Castle Senior Living, and dated February 6, 2020, with all plans and 
information on file in the office of the Zoning Administrator.  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 Zoning Administrator and Supervisor of Inspections 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 
and design of the site shall remain unchanged. 

6. Approval shall be valid for one (1) year from date of approval by the Village Board and will be unique to 
the applicant and this proposal only. 

7. Prior to the start of any site construction or issuance of a building permit, whichever occurs first, the 
following shall occur:    

a. All final site development plans shall be consistent with the plans noted in Condition No. 5 and all 
calculations verified or as modified. 

b. Approval of the site construction and building plans by the Fire Chief, which may include, but are 
not limited to, Knox box and notification requirements, internal fire suppression, external fire 
department connection location and hydrant locations.   

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

d. The Village Engineer, the Utilities Director and the Public Works Director have reviewed and 
approved plans relating to stormwater management plan and associated infrastructure on plan 
set dated February 6, 2020.   Items specified in the letter from the Village Engineer dated February 
12, 2020 shall be satisfied with the consent of the Village Engineer prior to permit issuance. 

e. The Village Board shall approve a Stormwater Maintenance Agreement. 
f. Approval of building plans shall include appropriate locations of the external mechanical 

equipment (if applicable) to be placed hidden from view from neighboring properties, as 
approved by the Zoning Administrator.  

g. Approval of dumpster construction plan specifications showing block construction and shielded 
metal gates to ensure the Zoning standards are met, as approved by the Zoning Administrator. 

h. A pre-construction meeting shall occur with Village Staff to ensure all applicable items mentioned 
above have been remedied. 

8. Prior to temporary occupancy issuance, and if needed prior to final occupancy permit, the following shall 
occur: 

a.    Completion of all site grading in accordance with submitted and approved plans. 
b.    Completion of the storm water management basin for the overall development.  
c.    Completion of the building and additions in accordance with approved plans and all applicable 
codes.   
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d.    Completion of paving of driveways and parking lots, including parking signage, space pavement 
markings and all other pavement markings.  

9. Prior to final occupancy permit, which shall be issued no later than 120 days after any temporary   
occupancy permit, the following shall occur: 

       a.    Completion of all items required in Condition No. 8.  
b.    Installation of all Zoning Administrator approved site landscaping as shown on approved plans. 
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Memorandum
To: Peter W. Gesch, P.E. 

From: David S. Roberts, P.E. 

Re: 210 McDivitt Lane CBRF Addition 

JSD Project #: 19-9231 

Date: 02/06/2020 

cc: 

Mr. Ben Kohout, Village Planner 
John Weidl, Village of Mukwonago 
Diana Dkystra, Village of Mukwonago 
Bob Harley, Village of Mukwonago 
Mark G. Blum, Village of Mukwonago 
Dave Brown, Village of Mukwonago 
Ron Bittner, Village of Mukwonago 
Chief Jeff Stien, Village of Mukwonago 
Chief Kevin Schmidt, Village of Mukwonago 
Jerad J. Wegner, P.E., Ruekert & Mielke, Inc. 
Kris Kiefer, RN, Castle Senior Living 

We have reviewed your comments dated January 6, 2020, our subsequent conversations and have revised 
the attached Improvement Plans and Storm Water Management Report for 210 McDivitt Lane Birchrock 
Addition within the Village of Mukwonago. The original text of the memo is shown in regular text and our 
responses are shown in blue:

General Comments
1. In Section 6.0 “Conclusion” of the SWMP, please correct the second to last sentence to be “Village of 

Mukwonago” and not “City of Pewaukee”. 
Section 6.0 has been revised as requested. 

2. Please submit a SWMP that is sealed and signed by a Professional Engineer licensed to practice in the 
State of Wisconsin. This will be needed prior to the SWMP going before the Village Board for approval. 
A copy of the SWMP signed and sealed by a Professional Engineer licensed to practice in the State of 
Wisconsin has been included with this submittal. 

3. Please extract the Storm Water Maintenance Agreement (SWMA) from Appendix 7 of the SWMP. The 
document can remain in the SWMP, but a separate file will be needed to go before the Village Board for 
approval.
As requested, the Storm Water Maintenance Agreement (SWMA) has been extracted as a separate file 
and included as part of this submittal.

4. Please fill in the blank in paragraph 3 of the SWMA. 
The SWMA has been revised to follow the Village’s standard format 

5. On the signature page of the SWMA, the “This document was drafted by:” section should be updated. 
While Attorney Blum drafted the template, he did not draft the SWMA for this development. 
The document drafted by section of the SWMA has been updated with my contact information. 

27



6. Please correct the paragraph in Exhibit D of the SWMA to read, “Village of Mukwonago” instead of “City of 
Mukwonago”. The paragraph also seems to reference the wrong Exhibit. Please review and revisit this 
paragraph for revisions.   
The paragraph in Exhibit D has been revised as requested. 

7. The design summary is lacking pertinent design details. Attached to this letter is an example of a typical 
design summary section that is acceptable to the Village. The design summary should include things like 
drainage basin characteristics, pond data, rainfall intensities and design storms, storm sewer sizing, and 
other pertinent data/results that went into designing the storm water features on-site. The design 
summary also needs to include a water quality summary that includes both TSS and Phosphorus 
reduction results. 
The design summary section of the SWMA has been revised as requested.
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BIRCHROCK CASTLE ADDITION 02/06/20
JSD Project No.: 19 9231

Page 1

1.0 INTRODUCTION

The proposed CBRF addition will be located along the north side of McDivitt Lane and the west
side of Mukwonago Drive in the Village of Mukwonago, Waukesha County, Wisconsin. The site
is positioned in the Northwest 1/4 of the Southeast 1/4 of Section 35, Township 5 North, Range
18 East. The site is generally bounded by wetlands to the north and west and roads to the south
and east. A location map illustrating the project site has been included in Appendix 1.

This Stormwater Management Plan has been created to address runoff rate control, water
quality treatment, and infiltration requirements for the proposed CBRF Property.

This stormwater management system has been designed in accordance with Village of
Mukwonago Code (Section 34 110 and Section 34 111). The stormwater for the project was
designed as a “new development” site with an increase of 19,400 square feet of impervious area.
A bio retention basin will be built in the southwest corner of the site with the outlet being
discharged into the wetlands. 430 linear feet of storm sewer will be installed to route the
stormwater into the bio basin

The proposed expansion consists of demolishing the existing parking lot east of the existing
building. A 15,770 sq.ft. building addition will be constructed with new surface lots and
driveways.

The proposed storm water management system has been designed to maintain or reduce the
peak 1 yr, 2 yr, 10 year and 100 year runoff rates discharging from the existing stormwater pond
at the southeast corner of the site. Please refer to Section 3.0 and Section 5.0 for design criteria
and additional details of the stormwater facilities.

2.0 EXISTINGCONDITIONS

The site consists of the existing Castle Senior Living building, associated parking lot and sidewalk,
a shed, and mowed and maintained open land. The existing topography flows from the south to
the north of the site into the existing wetland. See Appendix 3 for an Existing Conditions
Hydrology Exhibit.

In addition, multiple soil types have been identified on site using soils data obtained from the
United States Department of Agriculture – Natural Resources Conservation Service Web Soil
Survey. A soil locationmap illustrating the various soils has been included inAppendix 2. A listing
of the soil map units and descriptions is shown in Table 1 below.

Table 1 – Soil Types
Map Symbol Map Unit Name Hydrologic Soil Group

Sm Sebewa silt loam, 1 2% slopes B/D
Ph Pella silt loam, 0 2% slopes B/D
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3.0 DESIGNCRITERIA

3.1Village ofMukwonago
Village of Mukwonago Municipal Code Divison 4 – Stormwater Management and Erosion
Control (Sec. 34 110 and Sec. 34 111)

3.2WisconsinDepartmentofNatural Resources
WDNR – Technical Standards (NR151 and NR216)

Water Quantity: Village of Mukwonago ordinance requires that the Stormwater management
practices reduce the peak post development 100 year discharge rate to the peak pre
development 10 year discharge rate and also the peak post development 10 year discharge rate
to the peak pre development 2 year discharge rate. As part of this project we are seeking an
exemption to allow the northerly side of the proposed addition to drain to splash blocks then
overland into the existing wetland complex to the north. Refer to Section 5.1 for a description
of the on site water quantity measures.

Water Quality: Village of Mukwonago and the WDNR requires for a redevelopment, storm water
discharges shall be treated to remove a minimum of 40% of the total suspended solids load,
based on an average annual rainfall for a redevelopment and 80% for new developments. Please
refer to Section 5.2 for a description of the on site water quality measures.

Infiltration: Village of Mukwonago states according to Sec. 34 110(d)(3)(f)2, sites are exempt
“The village determines that it would impracticable to modify existing soil conditions based on
soil profile evaluations extending five feet below the proposed bottom of the infiltration system.
Note: USDA soil textures of sandy clay loam, clay loam, silty clay loam, sandy clay, silty clay or
clay are generally considerable unsuitable for infiltration and would require replacement or
modification. “

NR 151.124(4)(c)2: Infiltration practices located in the following areas may be credited toward
meeting the requirement under the following conditions, but the decision to infiltrate under
these conditions is optional:

Where the least permeable soil horizon to 5 feet below the proposed bottom of the
infiltration system using the U.S. department of agriculture method of soils analysis is one of
the following: sandy clay loam, clay loam, silty clay loam, sandy clay, silty clay, or clay.

Please refer to Section 5.3 for a description of the on site infiltration measures.

4.0 ANALYSIS

HydroCAD® Stormwater Modeling System (Version 10.00) software has been used to analyze
stormwater characteristics for the CBRF project. HydroCAD® uses the accepted TR 55
methodology for determining peak runoff rates and runoff discharge volumes. Curve numbers
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for proposed ground cover have been selected using the standard values specified in TR 55 for a
type “B” soil. Rainfall depths utilized in the HydroCAD® model were based on the rainfall depths
specified in NOAA Atlas 14 with the MSE 3 rainfall intensity curve. Results of the modeling have
been included in Appendix 3 and Appendix 4. The corresponding rainfall depths are shown
below in Table 2.

Table 2 – Rainfall Depths
Storm Event Rainfall Depth

1 year 2.40”
2 year 2.70”
10 year 3.81”
100 year 6.18”

The sediment reduction and infiltration volume characteristics of the proposed stormwater
management facilities have been analyzed using WinSLAMM® (Version 10.3.3) Source Loading
and Management Model. Peak release rates from the proposed stormwater devices were based
on the results of the HydroCAD® modeling. WinSLAMM® input and output data have been
included in Appendix 5.

5.0 DESIGN

The proposed building expansion will encompass approximately 1.3 acres. The proposed
expansion will be located within the 50 foot protective area of the wetland as defined by Village
Ordinance Section 34 110(d)(4)a.4. The development will include installation of private utilities,
construction of the building expansion with associated parking, and construction of a bio
filtration basin. The storm water runoff from the new impervious areas will be conveyed to the
bio filtration basin via proposed storm sewers. The bio filtration basin has been designed to
reduce the peak discharge and to also meet the standard for TSS removal. Therefore the site
meets the protective area exemption defined in Village Ordinance Section 34 110(d)(4)c.3

Drainage Area 1S represents 0.91acres encompassing the building roof, parking lot, and
landscape areas that will drain to the bio filtration basin (1P).

Bio filtration basin 1P will control peak runoff release and total suspended solids, and outlet to
the existing wetlands on site. In the event the outlet structure becomes clogged or otherwise
inoperable, storm water will discharge by an overflow weir into the wetlands.

The remaining sub catchments, Drainage Areas 2S, 3S & 4S, represents 0.39 acres. Runoff from
these areas will discharge from the site undetained but has still been included in the total runoff
calculations.

A Proposed Conditions Hydrology Exhibit illustrating the drainage areas has been included in
Appendix 4. Please refer to Appendix 6 for additional details of the storm water wet pond and
outlet structures.
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5.1RunoffRate andVolumeControl
The proposed stormwater biofiltration basin has been designed to meet the peak runoff release
rates in accordance with the Village of Mukwonago ordinance for the 1 year 2 year, 10 year, and
100 year storm events to the maximum extent practicable.

Village of Mukwonago ordinance requires that the Stormwater management practices reduce
the peak post development 100 year discharge rate to the peak pre development 10 year
discharge rate and also the peak post development 10 year discharge rate to the peak pre
development 2 year discharge rate. As part of this project, we are seeking an exemption to allow
the northerly side of the proposed addition to drain to splash blocks then overland into the
existing wetland complex to the north undetained. In order to capture this area and route it
through the proposed biofiltration basin located in the southwest corner of the site, amechanical
system, a series of pipes and a pump and crock, would need to be employed since the existing
grade, which was purposely maintained to protect the existing wetland complex, will not allow
for the north side of the roof system to tie into the proposed drainage system via gravity. Table
3 summarizes the existing release rates for the developed compared to the proposed peak
release rates determined using HydroCAD®. Please refer to Appendix 3 and Appendix 4 for
additional details of the existing and proposed peak runoff rate calculations.

Table 3 – Peak Release Rates
Existing Release Rate

(cfs)
Proposed Release Rate

(cfs)
1 year 0.63 0.61
2 year 0.96 0.77
10 year 2.46 1.42
100 year 6.44 3.57

Table 5 and Table 6 present the proposed drainage area and storm water management facility
characteristics, respectively.

Table 5 – Proposed Drainage Area Hydrologic Characteristics
Drainage Area

(HydroCAD® Node)
Area
(Acres)

Curve
Number

Peak Runoff Rate (cfs)
1 year 2 year 10 year 100 year

1S 0.91 82 1.51 1.87 3.32 6.58
2S 0.33 79 0.47 0.60 1.11 2.28
3S 0.04 73 0.03 0.04 0.09 0.21
4S 0.02 93 0.05 0.06 0.08 0.14
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Table 6 – Proposed StormWater Management Facility Characteristics
Stormwater Management Facility 1 year 2 year 10 year 100 year

1P

Peak Inflow (cfs) 1.51 1.87 3.32 6.58
Peak Outflow (cfs) 0.11 0.13 0.60 1.52
Peak Water Surface Elevation 813.13 813.33 813.75 814.76
Spillway Elevation 814.80
Top of Berm Elevation 815.80

5.2WaterQuality – Total SuspendedSolids Treatment
Water quality for the Mukwonago CBRF Expansion will be achieved through the settling of
suspended solids in the proposed bio filtration basin. The bio filtration basin has been designed
in accordance with the parameters set forth inWDNR Technical Standard 1004. Because the site
has both redevelopment and new development areas a composite reduction rate of 72.8% was
determined by weighing the reduction rates by area.

Type of Area Area (sqft) Removal rate
Redevelopment 10,203 40%

New development 46,417 80%
Total 56,620 72.8%

Calculation of overall TSS reduction for the site has been determined based on the difference
between the total mass of solids generated under the “without controls” and “after controls”
conditions using WinSLAMM® software. Table 7 summarizes the TSS reduction as calculated
using WinSLAMM®. Refer to Appendix 5 for input and output data used in the water quality and
infiltration models.

Table 7 – Total Suspended Solids Loading
Without Controls

(lbs)
After Controls

(lbs)
Percent

Reduction
296.3 70.75 76.12%

5.3 Infiltration
As shown in the test boring logs in the Geotechnical Engineering Exploration and Analysis in
Appendix 2, the presence of silty clay or clay in all of the soil borings makes the site exempt from
infiltration requirements.

5.4 StormSewer
Storm sewer will be constructed within the proposed site to convey storm water to the basin.
The storm sewers have been sized to collect runoff from building roofs and pavement. All private
storm sewers have been designed in accordance with the rational method and have been sized
to accommodate runoff from the 100 year storm event. Complete storm sewer design
computations have been included in Appendix 6.
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6.0 CONCLUSION

The stormwater management facilities for the Mukwonago CBRF Expansion have been designed
to meet or exceed Village of Mukwonago ordinance and WDNR Technical Standards NR151 and
NR216. The post development stormwater peak runoff release rates have been reduced below
the Village ofMukwonago’s allowable peak release rates to themaximum extent practicable. The
stormwater facilities will provide an overall TSS reduction of 76.12%.

(Appendices Follow)
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GEOTECHNICAL ENGINEERING EXPLORATION AND ANALYSIS

PROPOSED CBRF ADDITION
210 MCDIVITT LANE

MUKWONAGO, WISCONSIN
GILES PROJECT NO. 1G-1911002

1.0 SCOPE OF SERVICES

This report provides the results of the Geotechnical Engineering Exploration and Analysis that 
Giles Engineering Associates, Inc. (“Giles”) conducted for the proposed addition. The 
Geotechnical Engineering Exploration and Analysis included a Geotechnical Subsurface 
Exploration Program, Geotechnical Laboratory Services, and Geotechnical Engineering 
Services.  The scope of each service area was narrow and limited, as directed by our client, and 
based on our understanding and assumptions about the proposed project.  Service areas are 
briefly described later.  

Geotechnical-related recommendations are provided in this report for design and construction of 
the foundations and ground-bearing floors of the proposed addition.  Recommendations are 
also provided for the proposed pavement areas. Site preparation recommendations are given, 
but are only preliminary, as the means and methods of site preparation will depend on factors 
that were unknown when this report was prepared.  Those factors include, but are not limited to, 
the weather before and during construction, subsurface conditions that are exposed during 
construction, and final details of the proposed project.  Environmental-related consulting 
services were beyond Giles’ scope for this project.

2.0 SITE DESCRIPTION

The subject site located on the northwest corner of Mukwonago Drive and McDivitt Lane in 
Mukwonago, Wisconsin.  The site location is shown on the Test Boring Location Plan, enclosed
as Figure 1 in Appendix A.  When the recent Geotechnical Subsurface Exploration Program 
(discussed later) was performed, the site consisted of an asphalt parking lot in the west portion
and landscaped grass areas on the remaining portions of the site. A shed was also located in 
the northern area of the site. The addition will abut to the existing building west of the site.  It is 
understood that the previous building does not contain basements or other below-grade areas.  
Topographically, the site generally sloped downward to the north and west of the site.
Elevations were between approximately El. 814 and El. 821; those elevations are referenced to 
the topographic contours on the Work – 01- Arch Site Plan (Sheet A075), Dated September 25, 
2019, prepared by Plunkett Raysich Architects, LLP.

3.0 PROJECT DESCRIPTION

Proposed Addition

A single-story addition is planned to be constructed at the site, as shown on the Test Boring 
Location Plan.  Pavement areas and parking lots are planned to be south of the addition 
building.  It is understood that the building is planned to be a wood-framed structure that will be 

49



Geotechnical Engineering Exploration and Analysis
Proposed CFBR Addition
Mukwonago, Wisconsin
Giles Project No. 1G-1911002
Page 2

GILES ENGINEERING ASSOCIATES, INC.

supported by interior columns and perimeter bearing walls.  Maximum foundation loads were 
not provided, but are assumed to be 3,000 pounds per lineal foot (plf) from bearing walls and 
60,000 pounds from columns.  The at-grade floors are planned to be ground-bearing concrete 
slabs.  The maximum floor load was not provided, but is assumed to be 100 pounds per square 
foot for each building.

Based on the floor elevations on the Work – 01- Arch Site Plan, it is understood that the first 
floor of the proposed addition will be at El. 817.52 and will match the existing finish floor 
elevation of the door sill at the adjoining building.  Proposed ground grades at the perimeter of 
the building are near the first-floor elevation.  Based on the existing and proposed topography,
the building areas will need to be raised (filled) a maximum of about 3½ feet, exclusive of any 
additional cutting necessary for proper site preparation.  

Proposed Pavement Area

Pavement areas will be south of the addition, as shown on the Test Boring Location Plan.  It is 
assumed that the pavement areas will be paved with asphalt-concrete, except that Portland 
cement pavement will be in high stress areas.  Since Giles was not provided with traffic 
information, the pavement recommendations provided later are based on arbitrarily assumed 
traffic conditions. The Work – 01- Arch Site Plan shows that pavement (surface) grades within 
the pavement areas will be between about El. 815 and El. 821.  Based on the existing 
topography and the proposed pavement elevations, it is expected that the pavement areas will 
be raised a maximum of 3 feet and cut a maximum of 3½ feet.

4.0 GEOTECHNICAL SUBSURFACE EXPLORATION PROGRAM

The purpose of the Geotechnical Subsurface Exploration Program was to explore subsurface 
conditions by conducting eight geotechnical test borings at the site. Test Boring 1 through 6
were performed within the approximate footprint of the addition area and were drilled to the 
planned ±16-foot exploration depth. Test Boring 7 and 8 were performed in the proposed 
parking lot and were drilled to the planned ±6-foot exploration depth. Auger Refusal was 
encountered at Test Boring 2 at 2-feet below grade due to concrete rubble.  Test Boring 2A was 
drilled 3-feet south of Test Boring 2 to continue subsurface exploration within the area. Test 
boring locations were positioned on-site from the apparent property lines and other site features, 
and by estimating right angles.  Approximate locations of the test borings are shown on the Test 
Boring Location Plan.

Samples were collected from each test boring, at certain depths, using the Standard Penetration 
Test (SPT), conducted with the drill rig.  A brief description of the SPT is given in Appendix B,
along with descriptions of other field procedures.  Immediately after sampling, select portions of 
the SPT samples were placed in containers that were labeled at the site for identification. 
Retained samples were transported to Giles’ geotechnical laboratory.  A Standard Penetration 
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Resistance value (N-value) was determined from each SPT.  N-values are reported on the Test 
Boring Logs (in Appendix A), which are records of the test borings. 

Ground elevations at the test boring locations were estimated using topographic contours on the 
Work – 01- Arch Site Plan.  Test boring elevations are considered accurate within approximately 
one contour interval (about 1 foot).

The boreholes were backfilled upon completion; however, settlement and/or expansion of 
backfill material will likely occur, possibly creating a hazard that can lead to a threat of injury to 
people and animals.  Borehole areas should, therefore, be carefully and routinely monitored by 
the property owner or others; settlement and/or expansion of backfill materials should be 
repaired immediately.  Giles will not monitor or repair boreholes. 

5.0 GEOTECHNICAL LABORATORY SERVICES

The retained samples were classified using the descriptive terms and particle-size criteria 
shown on the General Notes in Appendix D, and by using the Unified Soil Classification System 
(ASTM D 2488) as a general guide.  The classifications are shown on the Test Boring Logs,
along with horizontal lines that show estimated depths of material change.  Field-related 
information pertaining to the test borings is also shown on the Test Boring Logs.  For simplicity 
and abbreviation, terms and symbols are used on the Test Boring Logs; the terms and symbols 
are defined on the General Notes.

Unconfined compression (without controlled strain), calibrated penetrometer resistance and 
moisture content tests were performed on select cohesive soil samples to evaluate their general 
engineering properties. Because SPT samples were used, results of the unconfined 
compression and calibrated penetrometer tests are considered to be approximate and were 
used as supplemental information. A Loss-on-Ignition (LOI) test was performed on a sample of 
cohesive (clayey) soil from Test Boring 2 to evaluate its organic content.  Test results are on the 
Test Boring Logs.  Laboratory procedures are briefly described in Appendix C.

6.0 MATERIAL CONDITIONS

Because material sampling at the test borings was discontinuous, it was necessary for Giles to 
estimate conditions between sample intervals.  Estimated conditions at the test borings are
briefly discussed in this section and are described in more detail on the Test Boring Logs.  The 
conclusions and recommendations in this report are based on the estimated conditions.

6.1. Surface Material

Topsoil, classified as fill, was at the ground surface of the test borings, except at Test Borings 1
and 5, where asphalt-concrete pavement with an aggregate base-course was present.  The 
topsoil generally consisted of silty clay with estimated trace to little amounts organic matter, 
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between ±12 and ±15 inches thick.  Asphalt-concrete pavement was about 4 inches thick, and 
the aggregate base-course material beneath the asphalt pavement was about 7 inches thick at 
Test Borings 1 and 5.

6.2. Fill and Possible Fill Material

Material classified as fill was below the surface material at the test borings, and was identified to 
about 4 to 6½ feet below-grade. Possible fill was below the fill material at Test Borings 2, 5, 6, 
and 8 to approximately 6½ to 9 feet below grade, except Test Boring 8 was terminated within 
the possible fill material at 6 feet. The fill and possible fill materials generally consisted lean
clay, clayey sand, and silty sand. Concrete rubble was below the surface material at Test 
Boring 2 and extended to about 4½ feet below grade.  Additionally, gravel with cobbles, 
boulders and/or concrete rubble was encountered between ±2 and ±4 feet at Test Boring 5.  
The fill materials strength characteristics ranged between low to moderate.  Lean clay that was 
between about 6½ and 9½ feet below-ground at the test borings included an estimated trace 
amount of organic matter, based on LOI testing and visual-manual classification.

6.3. Native Soil

Native soil was below the materials described above. In general, native soil consisted of lean 
clay with an estimated little amount of sand.  The native soil typically exhibited a very stiff to 
hard comparative consistency, based on laboratory testing.

7.0 GROUNDWATER CONDITIONS

Water was encountered at about 9½ feet at Test Boring 2 during drilling.  Water was not 
encountered at the other test borings during drilling.  Additionally, mottled soil colorations were 
typically observed within the soils encountered in the test borings at depths ranging between 
±6½ and ±9 feet.  

Based on the colorations and moisture conditions of the retained soil samples and the water
encountered at Test Boring 2, it is estimated that, at the time of our field services, the 
groundwater table within the test borings were at about 6½ to 9½ feet below ground surface.
Furthermore, the site appears to be subject to shallower perched-groundwater conditions, 
where groundwater perches above the water table. Groundwater conditions will likely fluctuate 
and could be shallower at certain times.

Giles’ estimate of the groundwater conditions at the site is only an approximation based on the 
free water encountered within the test borings, and the colors and moisture conditions of the 
retained soil samples.  Groundwater conditions could differ from the conditions described above 
and the water table could be higher or lower than estimated.  A more precise estimate of the 
groundwater conditions could be determined by installing (and monitoring) observation wells at 
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the site.  Giles could install and monitor observation wells after receiving authorization to 
conduct those additional services. 

8.0 CONCLUSIONS AND RECOMMENDATIONS

8.1. Seismic Design Considerations

A soil Site Class C is recommended for seismic design.  By definition, Site Class is based on 
the average properties of subsurface materials to 100 feet below-ground.  Since 100-foot test 
borings were not requested or authorized, it was necessary to estimate the Site Class based on 
the test borings, presumed area geology, and the International Building Code.

8.2. Building Foundation Recommendations

A spread-footing foundation is recommended for the proposed addition; however, existing fill is 
unsuitable for direct or indirect support of foundations.  All footings must be directly supported 
by suitable-bearing native soil, and/or by new engineered fill or lean-concrete backfill (both 
discussed below) placed on suitable-bearing native soil.   The foundations are recommended to 
be designed using a 4,000 pound per square foot (psf) maximum, net, allowable soil bearing 
capacity.  For geotechnical considerations, strip footing pads are recommended to be at least 
16 inches wide and isolated column pads are recommended to be at least 24 inches wide, 
regardless of the calculated foundation-bearing stress.  Also, from a geotechnical perspective, 
foundation walls could be built of cast-in-place concrete or concrete masonry units.  It is 
recommended and assumed that a structural engineer will provide specific foundation details, 
including footing dimensions, reinforcing, etc.

It is understood that the local building code requires a minimum 48-inch foundation depth for 
frost protection.  Footings for perimeter walls are, therefore, recommended to be at least 48 
inches below the adjacent exterior grade, or to a depth required by the governing building code.  
From a geotechnical perspective, interior footings could be directly below the ground-bearing 
floor slabs, since it is assumed that the apartment buildings will be heated, and soil beneath the 
buildings will not freeze. Estimated foundation-bearing elevations for perimeter and interior 
footings are assumed to be at ±El. 813 and ±El. 815.5, respectively.

The following table shows the estimated depths of suitable bearing native soil at the test borings
within the addition area.  The actual depth/elevation of suitable native soil must be determined 
by a geotechnical engineer at the time of construction through careful monitoring and on-site 
testing at both the foundation bearing grade and an adequate depth below.  Between the test 
borings, suitable native soil might be at variable and deeper depths/elevations than shown on
the following table.  

53



Geotechnical Engineering Exploration and Analysis
Proposed CFBR Addition
Mukwonago, Wisconsin
Giles Project No. 1G-1911002
Page 6

GILES ENGINEERING ASSOCIATES, INC.

TABLE 1
ESTIMATED DEPTH/ELEVATION OF SUITABLE NATIVE SOIL (a)

Test Boring Depth Below Current Surface (b) Elevation (c)
1 ±6½ feet ±El. 807.5
2 ±9½ feet ±El. 805.8
3 ±6½ feet ±El. 809.8
4 ±9 feet ±El.808.3
5 ±6½ to ±9 feet ±El.805.8 to ±El. 808.3
6 ±6½ feet ±El. 810.3

(a) For direct foundation support and/or for placement of engineered fill or lean-concrete backfill; based on a 
4,000 psf maximum, net, allowable soil bearing capacity.

(b) Referenced to the existing site grades during drilling.
(c) Referenced to topographic contours on the Work – 01- Arch Site Plan.

Based on the estimated foundation-bearing elevations, and the estimated depths/elevations of 
suitable native soil shown on the table above, over-excavation of unsuitable soil should be 
expected to develop suitable foundation support, especially for interior footings.  Because of the 
expected over-excavation, evaluation and approval of foundation support soil by a geotechnical 
engineer on a full-time basis during construction is critical.  If foundation support soil is not 
approved by a geotechnical engineer during construction, unsuitable materials (beneath 
foundation areas) might not be identified and the buildings could settle excessively, possibly 
resulting in structural damage.  

Foundation excavations are recommended to be excavated with a smooth-edge backhoe 
bucket to develop a relatively undisturbed bearing grade.  A toothed bucket will likely disturb 
foundation-bearing soil more than a smooth-edge bucket, thereby making soil at the excavation 
base more susceptible to saturation and instability, especially during adverse weather.  It is 
critical that contractors protect foundation support soil and foundation construction materials 
(concrete, reinforcing, etc.).  In addition, engineered fill is recommended to be placed and 
compacted in benched excavations along foundation walls immediately after the foundation 
walls are capable of supporting lateral pressures from backfill, compaction, and compaction 
equipment.  

Foundation Support Soil Requirements

As described above, existing fill is unsuitable for direct or indirect support of foundations.  All 
footings must be directly supported by suitable-bearing native soil, and/or by new engineered fill 
or lean-concrete backfill (both discussed below) placed on suitable-bearing native soil. For the 
recommended 4,000 psf bearing capacity, the unconfined compressive strength of native 
cohesive (clayey) foundation support-soil is recommended to be at least 2.0 tons per square 
foot (tsf).  For native non-cohesive (granular) soil, a minimum N-value (determined by the SPT 
and correlated from other tests) of 14 is recommended.  It is further recommended that the 
strength characteristics of native soil within the foundation influence zones (determined by a 
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geotechnical engineer during construction) meet or exceed the recommended values, unless 
Giles approves lesser values.  Engineered fill within foundation influence zones is 
recommended to be placed and compacted in accordance with this report, including the 
enclosed Guide Specifications. 

Due to the existing fill, evaluation of foundation-support soil by a geotechnical engineer 
during construction is critical. The purpose of the recommended evaluation is: (1) to confirm 
that the foundations will be properly supported by suitable native soil, (2) to determine over-
excavation depths and locations, and (3) to confirm that the subsurface conditions are similar 
to those described on the Test Boring Logs.  If another firm performs the recommended 
support-soil evaluation, Giles must be notified if the composition or strength characteristics of 
support soil differs from those shown on the Test Boring Logs, thereby allowing us the 
opportunity to revise this report, if needed. Without evaluation and approval of foundation-
support soil by a geotechnical engineer, the proposed building could be improperly supported.

Unsuitable materials beneath foundation areas could be replaced with engineered fill consisting 
of properly compacted well-graded aggregate.  Aggregate fill is recommended to consist of 
dense-graded crushed stone that meets the gradation requirements of dense-graded base (1¼-
inch) in Section 305 of the Wisconsin Department of Transportation Standard Specifications 
(2019).  Aggregate with other gradation characteristics could possibly be used, but should be 
approved by a geotechnical engineer before the material is placed.  If engineered fill is used as 
backfill, lateral over-excavation of unsuitable materials will also be required, in addition to the 
required vertical over-excavation.  The overall width of lateral over-excavation will depend on 
the vertical over-excavation depth.  For estimating purposes, the minimum lateral over-
excavation could be determined by extending an imaginary line outward and downward at a 
ratio of 1(horizontal):2(vertical) from the bottom edges of a footing pad, but the actual lateral 
extents of over-excavation are recommended to be approved by a geotechnical engineer during 
construction.  

Lean Portland cement concrete (minimum 28-day compressive strength of 500 psi) could also 
be used to replace unsuitable materials beneath foundation areas.  Where lean concrete is used 
as backfill, footing construction must not begin until the lean concrete has gained sufficient 
strength.  Also, over-excavations that are filled with lean concrete are recommended to be at 
least as wide (on all sides) as the footing pad that will be supported by the concrete, and 
excavation sidewalls are recommended to be plumb and parallel.  To help control sloughing and 
caving, lean-concrete backfill is recommended to be placed immediately after excavation.  This 
trench-and-pour method requires close communication and scheduling between the general 
contractor, foundation contractor, concrete supply company, and geotechnical engineer.  With a 
trench-and-pour method, a geotechnical engineer must observe excavations as they are made.  
Full-time observation by a geotechnical engineer is, therefore, recommended.
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Existing Building Considerations

Precautions must be taken to protect the existing building during construction and to ensure
that excavations do not undermine or otherwise compromise the existing building, or other
existing site improvements. If a void develops below existing footings or floor slabs, a
geotechnical engineer should immediately observe the conditions and provide repair
recommendations. In general, voids should be immediately filled with a concrete dry-pack, or
a non-shrink, expansive sand-and-cement slurry should be injected into the void, under
appropriate pressure, to redevelop contact between the foundation and supporting soils.

Near the existing building, it is recommended that foundations for the addition bear at the
same elevation as the adjacent (existing) foundations, assuming that the required 48-inch
embedment depth will be met, where required. If the new and existing footings will bear at
different elevations, a structural engineer should evaluate the stresses to be imposed on the
lower foundation, and confirm that the structural integrity of the existing building and addition
will be maintained. Control joints should separate the existing building and the addition, since
some differential movement is expected to occur at these junctures. Excavations must not be
performed within the zone of influence (determined by a geotechnical engineer) of an
existing footing; otherwise, existing footings could be undermined, possibly causing significant
(and catastrophic) damage.

Where new foundations are perpendicular to the existing foundation, it may be necessary to
cantilever new foundations a certain distance away from the outside face of the existing
building to help reduce potential settlement of the existing building due to overlapping stress
from the new construction. When the existing and proposed foundation systems and depths
can be confirmed, Giles should be contacted to evaluate whether our recommendations
need to be updated. Care must be taken to protect the existing building during construction of
the addition. The existing building should be underpinned and braced, where needed. Extra
care should be exercised not to undermine existing footings during removal of unsuitable 
materials and during construction of the new footings.

It is assumed that the proposed addition will be a self-supporting structure, and that no 
structural load will be imposed on the existing building due to the addition. If load is added to the 
existing building, it will likely undergo some settlement. The amount and location of settlement 
will partly depend on the magnitude and location of the load increase. Differential settlement 
should be expected between the existing building and the addition, even if additional load is not 
imposed on the existing building.

Estimated Foundation Settlement

The post-construction total and differential settlements of a spread-footing foundation designed 
and constructed based on this report are estimated to be less than about 1 inch and ½ inch, 
respectively.  The post-construction angular distortion is estimated to be less than about 0.002 

56



Geotechnical Engineering Exploration and Analysis
Proposed CFBR Addition
Mukwonago, Wisconsin
Giles Project No. 1G-1911002
Page 9

GILES ENGINEERING ASSOCIATES, INC.

inch per inch across a distance of 20 feet or more.  Estimated settlements assume that the site 
will be prepared in accordance with this report and that foundation support materials will be 
thoroughly tested and approved by a qualified geotechnical engineer during construction.

8.3. At-Grade Floor Slab Recommendations

With proper subgrade preparation, existing soil (including existing fill) is expected to be suitable 
to support at-grade floor slabs for the building addition; new engineered fill that is placed on 
suitable-bearing existing soil is also expected to be suitable.  However, subgrade improvement 
(such as over-excavation and/or mechanical modification) might be necessary to develop proper 
slab support in some areas, considering the existing fill. Additionally, removal of nested rubble 
may also be necessary for proper floor slab subgrade preparation. Consequently, all at-grade 
floor areas are recommended to be thoroughly evaluated (and approved) by a geotechnical 
engineer immediately before fill placement (if any) and before floor construction.  Without a 
thorough evaluation of floor slab support materials, at-grade floor slabs might be improperly 
supported, which could lead to excessive settlement.

From a geotechnical perspective, at-grade floor slabs area recommended to be at least 4 inches 
thick; that thickness assumes that the 28-day compressive strength of concrete will be at least 
3,500 pounds per square inch (psi).  Assuming proper site preparation, at-grade floor slabs may 
be designed using a Modulus of Subgrade Reaction (Kv1) value of 90 pounds per square inch 
per inch (psi/in).  It is recommended and assumed that a structural engineer will design/specify 
the floor slab thicknesses, reinforcing, joint details, and other parameters.  

A minimum 4-inch-thick base course is recommended to be below the at-grade floor slabs to 
serve as a capillary break and for support considerations.  It is recommended that the base 
course consist of free-draining aggregate that has been tested and approved by a geotechnical 
engineer.  Depending on aggregate gradation, geotextile might need to be below the base 
course to serve as a separator.  The need for geotextile should be determined during 
construction with the assistance of a geotechnical engineer.  

A minimum 10-mil vapor retarder is recommended to be directly above or below the base 
course throughout all at-grade floor areas.  The location (above or below the base course) of the 
vapor retarder should be specified by the project structural engineer or architect.  Abutting vapor 
retarder sheets are recommended to be overlapped and taped, and must extend to all 
foundation walls.  Vapor retarders are recommended to be in accordance with ASTM E 1745, 
entitled Standard Specification for Plastic Water Vapor Retarders Used in Contact with Soil or 
Granular Fill under Concrete Slabs, or other relevant documents.  If the base course has sharp, 
angular aggregate, protecting the retarder with geotextile (or by other means) is recommended. 

Due to the frost-susceptible site soil, areas of the at-grade floor slabs (such as near exterior 
doors and entrance/exit vestibules) will be susceptible to freeze-thaw related movement.  
Installation of insulation (or other protective measures against freeze-thaw movement) should 
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be considered for these areas.  Ground grades are recommended to be sloped away from the 
hotel building and sidewalks to reduce water infiltration and potential freeze-thaw problems.

Estimated Floor Slab Settlement

The post-construction total and differential settlements of an isolated floor slab constructed in 
accordance with this report are estimated to be less than about ½ inch and inch, respectively, 
over a distance of about 20 feet.  Settlement estimates are based on the assumption that floor 
slab support materials will be evaluated and approved by a geotechnical engineer during and 
immediately before floor slab construction.

8.4. Pavement Recommendations

Giles was not given traffic information for pavement design; therefore, recommendations for 
light-duty pavement are provided below and are based on an arbitrarily assumed traffic 
condition consisting of five 18-kip Equivalent Single Axle Loads (ESALs) per day. The 
recommended pavement sections are only intended for use in light-duty areas subject to 
passenger vehicles with infrequent traffic from heavier vehicles due to occasional deliveries and 
due to weekly removal of refuse and recyclables.  The recommended pavement sections 
assume no increase in traffic volume and no changes in vehicle type or traffic pattern.  Also, it is 
assumed that the ESALs noted above will be in one direction for each lane.

It is critical that the project owner, developer, civil engineer, and other design professionals 
involved with the project confirm that the ESALs noted above are appropriate for the expected 
traffic conditions, vehicle types, and axle loadings.  If requested, Giles can provide supplemental 
pavement recommendations based upon other traffic conditions, vehicle types, and axle loads. 
The recommended pavement sections could underperform or fail prematurely if the design 
ESALs are exceeded. 

It is expected that pavement support materials will consist of various materials including existing 
fill, native soil, and newly placed engineered fill (used to raise grades). Generally, site soil at the 
expected pavement subgrade consists of sand and gravel with silty clay, clayey sand and 
gravel, sandy gravel, and lean clay. Because lean clay has lower support characteristics (when 
compared with the other soil), the recommended pavement sections were developed based on 
a lean clay subgrade with an assumed field CBR value of 4 and a subgrade modulus (K) value 
of 90 psi/in.  Engineered fill that is placed in proposed pavement areas is recommended to have 
a field CBR value and a subgrade modulus (K) value at least equivalent to the design values.  
Fill is recommended to be placed and compacted per this report.  

Asphalt-Concrete Pavement

The following table shows the recommended thicknesses for asphalt-concrete pavement with an 
aggregate base-course.  State specifications are also included in the table.  The recommended 
pavement section is based on the traffic condition described above.
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TABLE 3
RECOMMENDED HMA PAVEMENT SECTION

Materials Pavement Thickness Wisconsin DOT Standard 
Specifications

Hot-Mix Asphalt
Surface Course 1.5 inches Section 460

Hot-Mix Asphalt
Binder Course 2.5 inches Section 460

Dense-Graded Aggregate
Base Course 9.0 inches Section 305, 

1¼-inch Crushed Stone

Portland Cement Concrete

Portland cement concrete pavement is recommended in high-stress areas, such as the lot 
entrance/exit aprons, at the refuse/recyclables enclosure, and in areas where trucks will turn or 
will be parked.  Concrete pavement is recommended to be at least 6 inches thick, and is 
recommended to be underlain by a minimum 4-inch-thick aggregate base-course. It is 
recommended that concrete pavement have load-transfer reinforcement, where appropriate.  
Control-joint spacing should be determined in accordance with the current ACI code.  Expansion 
joints should be provided where pavement abuts fixed objects, such as the buildings and light 
poles. It is recommended and assumed that a civil engineer will provide specific 
recommendations for concrete pavement, including reinforcing details and control-joint spacing.  
The 28-day compressive strength of concrete is recommended to be at least 4,000 psi and the 
concrete should be properly air-entrained.  Materials and construction procedures for concrete 
pavement and the aggregate base are recommended to be in accordance with Wisconsin DOT 
specifications.

General Pavement Considerations

The pavement recommendations assume that the pavement subgrade will be prepared 
according to this report, the base course will be properly drained, and a geotechnical engineer 
will observe and test pavement construction.  Pavement was designed based on AASHTO 
design parameters for a twenty-year design period, but the actual service life may be much less, 
especially considering that the pavement subgrade is expected to consist of silty clay and lean 
clay, which are relatively poor subgrade materials. Also, because of the existing fill, additional
pavement maintenance should be expected.  Local codes may require specific testing to 
determine soil support characteristics and/or minimum pavement section thickness might be 
required.
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8.5. Site Preparation Recommendations                                                                                             

This section deals with site preparation, including preparation including preparation of the floor 
slab, pavement, and engineered fill areas.  The means and methods of site preparation will 
greatly depend on the weather conditions before and during construction, the subsurface 
conditions that are exposed during earthwork operations, and the final details of the proposed 
development.  Therefore, only generalized site preparation recommendations are given.

In addition to being general, the following site preparation recommendations are abbreviated;
the Guide Specifications in Appendix D gives further recommendations.  The Guide 
Specifications should be read along with this section.  Also, the Guide Specifications are 
recommended to be used as an aid to develop the project specifications.

Clearing and Removal

Existing pavement, surface vegetation, trees and bushes (including root-balls), topsoil with 
adverse organic content, and otherwise unsuitable bearing materials are recommended to be 
removed from the proposed building areas, pavement areas, and other structural areas. 
Clearing, grubbing and stripping should extend at least several feet beyond proposed 
development areas, where feasible.

As described earlier, concrete rubble was within Test Boring 2 and 2A, in the planned building 
addition area. Cobbles, boulders and/or concrete rubble were also between ±2 and ±4 feet at 
Test Boring 5. Due to the rubble encountered in the test borings, which could be nested, 
removal of rubble may be necessary.  Any nested rubble from former filling is recommended to 
be removed to at least several feet beyond the proposed building areas.

Proof-Rolling and Fill Placement

After the recommended clearing and removal, and once the site is cut (lowered) as needed, the 
exposed subgrade is recommended to be proof-rolled with a fully-loaded, tandem-axle dump 
truck (or other suitable construction equipment) to locate unstable soil based on subgrade 
deflection caused by the wheel loads of the proof-roll equipment. All development areas are 
recommended to be proof-rolled. And, where feasible, proof-rolling should extend at least
several feet beyond the development areas. It is recommended that a geotechnical engineer 
observe proof-roll operations and evaluate subgrade stability based on those observations. 
Areas that are not accessible to proof-roll equipment are recommended to be evaluated (and 
approved) by a geotechnical engineer using appropriate means and methods.

Soil that yields excessively or ruts during proof-rolling, or shows other signs of instability, is 
recommended to be replaced with engineered fill.  As an option to replacement, unsuitable soil 
could be scarified to a sufficient depth (likely 6 to 12 inches, or more), moisture-conditioned 
(uniformly moistened or dried), and compacted to the required in-place density. Unsuitable soil 
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could also be mechanically modified with coarse aggregate and/or geosynthetics (geogrids, 
geotextiles, etc.).  It is recommended that soil improvement recommendations be provided by a 
geotechnical engineer based on the conditions during construction.  Due to the existing fill, 
subgrade improvements are expected to be necessary.

The site is recommended to be raised, where necessary, to the planned finished grade with 
engineered fill immediately after the subgrade is confirmed to be stable and suitable to support 
the proposed site improvements.  Engineered fill is recommended to be placed in uniform, 
relatively thin layers (lifts).  And each layer of engineered fill is recommended to be compacted 
to at least 95 percent of the fill material’s maximum dry density determined from the Standard 
Proctor compaction test (ASTM D698).  As an exception, the in-place dry density of engineered 
fill within one foot of the pavement subgrade is recommended to be compacted to at least 100 
percent of the fill’s maximum dry density.  The water content of fill material is recommended to 
be uniform and within a narrow range of the optimum moisture content, also determined by the 
Standard Proctor compaction test.  Item Nos. 4 and 5 of the Guide Specifications give move 
information pertaining to selection and compaction of engineered fill. 

Engineered fill that does not meet the density and water content requirements is recommended 
to be scarified to a sufficient depth (likely 8 to 12 inches, or more), moisture-conditioned, and 
compacted to the required density.  A subsequent lift of fill should only be placed after a 
geotechnical engineer confirms that the previous lift was properly placed and compacted.  
Subgrade soil might need to be recompacted immediately before construction, since equipment 
traffic and adverse weather may reduce soil stability.

Use of Site Soil as Engineered Fill

Site soil that does not contain adverse organic content or other deleterious materials, as noted 
in the Guide Specifications, could be used as engineered fill.  However, site soil that is used as 
engineered fill will likely need to be moisture conditioned (uniformly moistened or dried).  If 
construction is during adverse weather (discussed in the following section), drying site soil will 
likely not be feasible.  In that case, aggregate fill (or other fill material with a low water-
sensitivity) will likely need to be imported to the site. Additional recommendations regarding fill 
selection, placement, and compaction are given in the Guide Specifications.

8.6. Generalized Construction Considerations

Adverse Weather

Site soil is moisture sensitive and will become unstable when exposed to adverse weather such 
as rain, snow, and freezing temperatures.  It might be necessary to remove or stabilize the 
upper 6 to 12 inches (or more) of soil that becomes unstable due to adverse weather, which 
commonly occurs during late fall, winter, and early spring.  At least some over-excavation and/or 
stabilization of unstable soil should be expected if construction is during or after adverse 
weather.  Because site preparation depends on weather, bids for site preparation, and other 
earthwork activities, should consider the time of year that construction will be conducted.  
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In an effort to protect soil from adverse weather, the site surface is recommended to be 
smoothly graded and contoured during construction to divert surface water away from 
construction areas.  Contoured subgrades are recommended to be rolled with a smooth-drum 
compactor, before precipitation, to “seal” the surface.  Furthermore, construction traffic should 
be restricted to certain aggregate-covered areas in an effort to reduce traffic-related soil 
disturbance.  Foundation, floor slab, and pavement construction should begin immediately after 
suitable support is confirmed.  

Construction Dewatering

Excavations are expected to be at or above the water table; however, some dewatering might 
be necessary due to perched groundwater or precipitation. Water that accumulates in 
construction areas is recommended to be removed along with unstable soil as soon as possible.
Filtered sump pumps, drawing water from sump pits excavated in the bottom of construction 
trenches, will likely be adequate to remove water that collects in shallow excavations.  
Excavated sump pits should be fully-lined with geotextile and filled with open-graded, free-
draining aggregate.

Excavation Stability

Excavations are recommended to be made in accordance with current OSHA excavation and 
trench safety standards, and other applicable requirements.  Sides of excavations might need to 
be sloped, benched, and/or braced to develop and maintain a safe work environment.  
Temporary shoring must be designed according to applicable regulatory requirements.  
Contractors are responsible for excavation safety.  

Existing Utilities

All existing utilities should be identified and located, and any planned to be reused should be 
relocated outside the building areas.  Utilities that are not reused should be capped-off and 
removed in accordance with pertinent regulations.  Excavations for utilities that are also in the 
influence zone of new construction are recommended to be backfilled with engineered fill placed 
under engineering controlled conditions.  Underground utilities that are to be reused or 
abandoned in-place should be evaluated by a qualified plumbing contractor and utility backfill 
should be evaluated by a qualified geotechnical engineer.  Grading operations must be done 
carefully so that existing utilities are not damaged or disturbed.  Utility invert elevations, depths 
and sizes should be checked relative to the proposed construction.

Questionable Materials

Questionable materials, where encountered, are recommended to be evaluated by a
geotechnical engineer to determine if removal and replacement with engineered fill is
necessary. Disposal of materials should be in accordance with local, state and federal
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regulations for the material type.  This report might need to be revised if subsurface 
conditions differ from those shown on the Test Boring Logs.

8.7. Recommended Construction Materials Testing Services

This report was prepared assuming that a geotechnical engineer will perform Construction 
Materials Testing (“CMT”) services during construction of the proposed development. It might 
be necessary for Giles to provide supplemental geotechnical recommendations based on the 
results of CMT services and specific details of the project not known at this time.

9.0 BASIS OF REPORT

This report is strictly based on the project description given earlier in this report.  Giles must be 
notified if any parts of the project description or our assumptions about the proposed project are 
not accurate so that this report can be amended, if needed.  This report is based on the
assumption that the facility will be designed and constructed according to the codes that govern 
construction at the site.  

The conclusions and recommendations in this report are based on estimated subsurface 
conditions as shown on the Test Boring Logs and the Records of Subsurface Exploration.  Giles 
must be notified if the subsurface conditions that are encountered during construction of the 
proposed development differ from those shown on the Test Boring Logs and Records of 
Subsurface Exploration because this report will likely need to be revised.  General comments 
and limitations of this report are given in the appendix.

The conclusions and recommendations presented in this report have been promulgated in 
accordance with generally accepted professional engineering practices in the field of 
geotechnical engineering.  No other warranty is either expressed or implied.

© Giles Engineering Associates, Inc. 2019

1G-1911002/19Proj04/Geo/ajg

63



APPENDIX A 

FIGURES AND TEST BORING LOGS 

The Test Boring Location Plan contained herein was prepared based upon information supplied 
by Giles’ client, or others, along with Giles’ field measurements and observations. The diagram is 
presented for conceptual purposes only and is intended to assist the reader in report 
interpretation. 

The Test Boring Logs and related information enclosed herein depict the subsurface (soil and 
water) conditions encountered at the specific boring locations on the date that the exploration was 
performed. Subsurface conditions may differ between boring locations and within areas of the site 
that were not explored with test borings. The subsurface conditions may also change at the boring 
locations over the passage of time.  
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APPENDIX B 

FIELD PROCEDURES 

The field operations were conducted in general accordance with the procedures recommended 
by the American Society for Testing and Materials (ASTM) designation D 
420 entitled “Standard Guide for Sampling Rock and Rock” and/or other relevant specifications.
Soil samples were preserved and transported to Giles’ laboratory in general accordance with the 
procedures recommended by ASTM designation D 4220 entitled “Standard Practice for 
Preserving and Transporting Soil Samples.” Brief descriptions of the sampling, testing and field 
procedures commonly performed by Giles are provided herein.
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GENERAL FIELD PROCEDURES

Test Boring Elevations

The ground surface elevations reported on the Test Boring Logs are referenced to the 
assumed benchmark shown on the Boring Location Plan (Figure 1). Unless otherwise 
noted, the elevations were determined with a conventional hand-level and are accurate 
to within about 1 foot. 

Test Boring Locations

The test borings were located on-site based on the existing site features and/or apparent 
property lines. Dimensions illustrating the approximate boring locations are reported on 
the Boring Location Plan (Figure 1). 

Water Level Measurement

The water levels reported on the Test Boring Logs represent the depth of “free” water 
encountered during drilling and/or after the drilling tools were removed from the 
borehole. Water levels measured within a granular (sand and gravel) soil profile are 
typically indicative of the water table elevation. It is usually not possible to accurately 
identify the water table elevation with cohesive (clayey) soils, since the rate of seepage 
is slow. The water table elevation within cohesive soils must therefore be determined 
over a period of time with groundwater observation wells. 

It must be recognized that the water table may fluctuate seasonally and during periods of 
heavy precipitation. Depending on the subsurface conditions, water may also become 
perched above the water table, especially during wet periods. 

Borehole Backfilling Procedures

Each borehole was backfilled upon completion of the field operations. If potential 
contamination was encountered, and/or if required by state or local regulations, 
boreholes were backfilled with an “impervious” material (such as bentonite slurry). 
Borings that penetrated pavements, sidewalks, etc. were “capped” with Portland Cement 
concrete, asphaltic concrete, or a similar surface material. It must, however, be 
recognized that the backfill material may settle, and the surface cap may subside, over a 
period of time. Further backfilling and/or re-surfacing by Giles’ client or the property 
owner may be required.  
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FIELD SAMPLING AND TESTING PROCEDURES

Auger Sampling (AU)

Soil samples are removed from the auger flights as an auger is withdrawn above the 
ground surface. Such samples are used to determine general soil types and identify 
approximate soil stratifications. Auger samples are highly disturbed and are therefore not 
typically used for geotechnical strength testing. 

Split-Barrel Sampling (SS) – (ASTM D-1586)

A split-barrel sampler with a 2-inch outside diameter is driven into the subsoil with a 140-
pound hammer free-falling a vertical distance of 30 inches. The summation of hammer-
blows required to drive the sampler the final 12-inches of an 18-inch sample interval is 
defined as the “Standard Penetration Resistance” or N-value is an index of the relative 
density of granular soils and the comparative consistency of cohesive soils. A soil 
sample is collected from each SPT interval. 

Shelby Tube Sampling (ST) – (ASTM D-1587)

A relatively undisturbed soil sample is collected by hydraulically advancing a thin-walled 
Shelby Tube sampler into a soil mass. Shelby Tubes have a sharp cutting edge and are 
commonly 2 to 5 inches in diameter. 

Bulk Sample (BS)

A relatively large volume of soils is collected with a shovel or other manually-operated 
tool. The sample is typically transported to Giles’  materials laboratory in a sealed bag or 
bucket.

Dynamic Cone Penetration Test (DC) – (ASTM STP 399)

This test is conducted by driving a 1.5-inch-diameter cone into the subsoil using a 15-
pound steel ring (hammer), free-falling a vertical distance of 20 inches. The number of 
hammer-blows required to drive the cone 1¾ inches is an indication of the soil strength 
and density, and is defined as “N”. The Dynamic Cone Penetration test is commonly 
conducted in hand auger borings, test pits and within excavated trenches.  

- Continued - 
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Ring-Lined Barrel Sampling – (ASTM D 3550)

In this procedure, a ring-lined barrel sampler is used to collect soil samples for 
classification and laboratory testing. This method provides samples that fit directly into 
laboratory test instruments without additional handling/disturbance. 

Sampling and Testing Procedures

The field testing and sampling operations were conducted in general accordance with 
the procedures recommended by the American Society for Testing and Materials 
(ASTM) and/or other relevant specifications. Results of the field testing (i.e. N-values) 
are reported on the Test Boring Logs. Explanations of the terms and symbols shown on 
the logs are provided on the appendix enclosure entitled “General Notes”.  
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APPENDIX C 

LABORATORY TESTING AND CLASSIFICATION 

The laboratory testing was conducted under the supervision of a geotechnical engineer in 
accordance with the procedures recommended by the American Society for Testing and Materials 
(ASTM) and/or other relevant specifications. Brief descriptions of laboratory tests commonly 
performed by Giles are provided herein. 

78



GILES ENGINEERING ASSOCIATES, INC.

LABORATORY TESTING AND CLASSIFICATION

Photoionization Detector (PID)

In this procedure, soil samples are “scanned” in Giles’ analytical laboratory using a 
Photoionization Detector (PID). The instrument is equipped with an 11.7 eV lamp 
calibrated to a Benzene Standard and is capable of detecting a minute concentration of 
certain Volatile Organic Compound (VOC) vapors, such as those commonly associated 
with petroleum products and some solvents. Results of the PID analysis are expressed 
in HNu (manufacturer’s) units rather than actual concentration. 

Moisture Content (w) (ASTM D 2216)

Moisture content is defined as the ratio of the weight of water contained within a soil 
sample to the weight of the dry solids within the sample. Moisture content is expressed 
as a percentage. 

Unconfined Compressive Strength (qu) (ASTM D 2166)

An axial load is applied at a uniform rate to a cylindrical soil sample. The unconfined 
compressive strength is the maximum stress obtained or the stress when 15% axial 
strain is reached, whichever occurs first.  

Calibrated Penetrometer Resistance (qp)

The small, cylindrical tip of a hand-held penetrometer is pressed into a soil sample to a 
prescribed depth to measure the soils capacity to resist penetration. This test is used to 
evaluate unconfined compressive strength. 

Vane-Shear Strength (qs)

The blades of a vane are inserted into the flat surface of a soil sample and the vane is 
rotated until failure occurs. The maximum shear resistance measured immediately prior 
to failure is taken as the vane-shear strength. 

Loss-on-Ignition (ASTM D 2974; Method C)

The Loss-on-Ignition (L.O.I.) test is used to determine the organic content of a soil 
sample. The procedure is conducted by heating a dry soil sample to 440°C in order to 
burn-off or “ash” organic matter present within the sample. The L.O.I. value is the ratio of 
the weight loss due to ignition compared to the initial weight of the dry sample. L.O.I. is 
expressed as a percentage.  
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Particle Size Distribution (ASTB D 421, D 422, and D 1140)

This test is performed to determine the distribution of specific particle sizes (diameters) 
within a soil sample. The distribution of coarse-grained soil particles (sand and gravel) is 
determined from a “sieve analysis,” which is conducted by passing the sample through a 
series of nested sieves. The distribution of fine-grained soil particles (silt and clay) is 
determined from a “hydrometer analysis” which is based on the sedimentation of 
particles suspended in water.  

Consolidation Test (ASTM D 2435)

In this procedure, a series of cumulative vertical loads are applied to a small, laterally 
confined soil sample. During each load increment, vertical compression (consolidation) 
of the sample is measured over a period of time. Results of this test are used to estimate 
settlement and time rate of settlement.

Classification of Samples

Each soil sample was visually-manually classified, based on texture and plasticity, in 
general accordance with the Unified Soil Classification System (ASTM D-2488-75). The 
classifications are reported on the Test Boring Logs. 

Laboratory Testing

The laboratory testing operations were conducted in general accordance with the 
procedures recommended by the American Society for Testing and Materials (ASTM) 
and/or other relevant specifications. Results of the laboratory tests are provided on the 
Test Boring Logs or other appendix enclosures. Explanation of the terms and symbols 
used on the logs is provided on the appendix enclosure entitled “General Notes.” 
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California Bearing Ratio (CBR) Test ASTM D-1833

The CBR test is used for evaluation of a soil subgrade for pavement design. The test 
consists of measuring the force required for a 3-square-inch cylindrical piston to 
penetrate 0.1 or 0.2 inch into a compacted soil sample. The result is expressed as a 
percent of force required to penetrate a standard compacted crushed stone. 

Unless a CBR test has been specifically requested by the client, the CBR is estimated 
from published charts, based on soil classification and strength characteristics. A typical 
correlation chart is below.  
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GENERAL INFORMATION
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GENERAL COMMENTS

The soil samples obtained during the subsurface exploration will be retained for a period 
of thirty days. If no instructions are received, they will be disposed of at that time. 

This report has been prepared exclusively for the client in order to aid in the evaluation 
of this property and to assist the architects and engineers in the design and preparation 
of the project plans and specifications. Copies of this report may be provided to 
contractor(s), with contract documents, to disclose information relative to this project. 
The report, however, has not been prepared to serve as the plans and specifications for 
actual construction without the appropriate interpretation by the project architect, 
structural engineer, and/or civil engineer. Reproduction and distribution of this report 
must be authorized by the client and Giles.

This report has been based on assumed conditions/characteristics of the proposed 
development where specific information was not available. It is recommended that the 
architect, civil engineer and structural engineer along with any other design 
professionals involved in this project carefully review these assumptions to ensure they 
are consistent with the actual planned development. When discrepancies exist, they 
should be brought to our attention to ensure they do not affect the conclusions and 
recommendations provided herein. The project plans and specifications may also be 
submitted to Giles for review to ensure that the geotechnical related conclusions and 
recommendations provided herein have been correctly interpreted.  

The analysis of this site was based on a subsoil profile interpolated from a limited 
subsurface exploration. If the actual conditions encountered during construction vary 
from those indicated by the borings, Giles must be contacted immediately to determine if 
the conditions alter the recommendations contained herein. 

The conclusions and recommendations presented in this report have been promulgated 
in accordance with generally accepted professional engineering practices in the field of 
geotechnical engineering. No other warranty is either expressed or implied. 
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GUIDE SPECIFICATIONS FOR SUBGRADE AND GRADE PREPARATION 
FOR FILL, FOUNDATION, FLOOR SLAB AND PAVEMENT SUPPORT; 
AND SELECTION, PLACEMENT AND COMPACTION OF FILL SOILS 

USING STANDARD PROCTOR PROCEDURES

1. Construction monitoring and testing of subgrades and grades for fill, foundation, floor slab and pavement; and fill   selection,
placement and compaction shall be performed by an experienced soils engineer and/or his representatives. 

2. All compaction fill, subgrades and grades shall be (a) underlain by suitable bearing material; (b) free of all organic, frozen, or other 
deleterious material, and (c) observed, tested and approved by qualified engineering personnel representing an experienced soils
engineer. Preparation of subgrades after stripping vegetation, organic or other unsuitable materials shall consist of (a) proof-rolling to 
detect soil, wet yielding soils or other unstable materials that must be undercut, (b) scarifying top 6 to 8 inches, (c) moisture 
conditioning the soils as required, and (d) recompaction to same minimum in-situ density required for similar materials indicated 
under Item 5. Note: compaction requirements for pavement subgrade are higher than other areas. Weather and construction 
equipment may damage compacted fill surface and reworking and retesting may be necessary to assure proper performance.  

3. In overexcavation and fill areas, the compacted fill must extend (a) a minimum 1 foot lateral distance beyond the exterior edge of the 
foundation at bearing grade or pavement subgrade and down to compacted fill subgrade on a maximum 0.5(H):1(V) slope, (b) 1 foot
above footing grade outside the building, and (c) to floor subgrade inside the building.  Fill shall be placed and compacted on a 
5(H):1(V) slope or must be stepped or benched as required to flatten if not specifically approved by qualified personnel under the
direction of an experienced soil engineer. 

4. The compacted fill materials shall be free of deleterious, organic, or frozen matter, shall contain no chemicals that may result in the 
material being classified as “contaminated”, and shall be low-expansive with a maximum Liquid Limit (ASTM D-423) and Plasticity
Index (ASTM D-424) of 30 and 15, respectively, unless specifically tested and found to have low expansive properties and approved
by an experienced soils engineer.  The top 12 inches of compacted fill should have a maximum 3-inch-particle diameter and all 
underlying compacted fill a maximum 6-inch-diameter unless specifically approved by an experienced soils engineer.  All fill 
materials must be tested and approved under the direction of an experienced soils engineer prior to placement.  If the fill is to provide 
non-frost susceptible characteristics, it must be classified as a clean GW, GP, SW or SP per the Unified Soil Classification System 
(ASTM D-2487). 

5. For structural fill depths less than 20 feet, the density of the structural compacted fill and scarified subgrade and grades shall not be 
less than 95 percent of the maximum dry density as determined by Standard Proctor (ASTM-698) with the exception of the top 12 
inches of pavement subgrade which shall have a minimum in-situ density of 100 percent of maximum dry density, or 5 percent higher
than underlying fill materials.  Where the structural fill depth is greater than 20 feet, the portions below 20 feet should have a 
minimum in-place density of 100 percent of its maximum dry density of 5 percent greater than the top 20 feet. The moisture content 
of cohesive soil shall not vary by more than -1 to +3 percent and granular soil ±3 percent of the optimum when placed and compacted
or recompacted, unless specifically recommended/approved by the soils engineer monitoring the placement and compaction.  
Cohesive soils with moderate to high expansion potentials (PI>15) should, however, be placed, compacted and maintained prior to
construction at a moisture content 3±1 percent above optimum moisture content to limit further heave.  The fill shall be placed in 
layers with a maximum loose thickness of 8 inches for foundations and 10 inches for floor slabs and pavement, unless specifically
approved by the soils engineer taking into consideration the type of materials and compaction equipment being used.  The 
compaction equipment should consist of suitable mechanical equipment specifically designed for soil compaction.  Bulldozers or 
similar tracked vehicles are typically not suitable for compaction. 

6. Excavation, filling, subgrade and grade preparation shall be performed in a manner and sequence that will provide drainage at all 
times and proper control of erosion.  Precipitation, springs and seepage water encountered shall be pumped or drained to provide a 
suitable working platform.  Springs or water seepage encountered during grading/foundation construction must be called to the soil 
engineer’s attention immediately for possible construction procedure revision or inclusion of an underdrain system. 

7. Non-structural fill adjacent to structural fill should typically be placed in unison to provide lateral support.  Backfill along walls must 
be placed and compacted with care to ensure excessive unbalanced lateral pressures do not develop.  The type of fill material placed 
adjacent to below-grade walls (i.e. basement walls and retaining walls) must be properly tested and approved by an experienced soils 
engineer with consideration for the lateral pressure used in the wall design. 

8. Whenever, in the opinion of the soils engineer or the Owner’s Representatives, an unstable condition is being created either by
cutting or filling, the work shall not proceed into that area until an appropriate geotechnical exploration and analysis has been
performed and the grading plan revised, if found necessary. 
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                         GILES ENGINEERING ASSOCIATES, INC. 

 

GENERAL NOTES 
SAMPLE IDENTIFICATION 
All samples are visually classified in general accordance with the Unified Soil Classification System (ASTM D-2487-75 or D-2488-75) 
 
DESCRIPTIVE TERM (% BY DRY WEIGHT)  PARTICLE SIZE (DIAMETER) 
Trace:   1-10%    Boulders: 8 inch and larger 
Little:   11-20%    Cobbles:  3 inch to 8 inch 
Some:   21-35%    Gravel:  coarse - ¾ to 3 inch 
And/Adjective  36-50%      fine – No. 4 (4.76 mm) to ¾ inch 
       Sand:  coarse – No. 4 (4.76 mm) to No. 10 (2.0 mm) 
         medium – No. 10 (2.0 mm) to No. 40 (0.42 mm) 
         fine – No. 40 (0.42 mm) to No. 200 (0.074 mm) 
       Silt:  No. 200 (0.074 mm) and smaller (non-plastic) 
       Clay:  No 200 (0.074 mm) and smaller (plastic) 
 
SOIL PROPERTY SYMBOLS    DRILLING AND SAMPLING SYMBOLS 
Dd: Dry Density (pcf)     SS: Split-Spoon 
LL: Liquid Limit, percent    ST: Shelby Tube – 3 inch O.D. (except where noted) 
PL: Plastic Limit, percent    CS: 3 inch O.D. California Ring Sampler 
PI: Plasticity Index (LL-PL)    DC: Dynamic Cone Penetrometer per ASTM 
LOI: Loss on Ignition, percent     Special Technical Publication No. 399 
Gs: Specific Gravity     AU: Auger Sample 
K: Coefficient of Permeability    DB: Diamond Bit 
w: Moisture content, percent    CB: Carbide Bit 
qp: Calibrated Penetrometer Resistance, tsf   WS: Wash Sample 
qs: Vane-Shear Strength, tsf    RB: Rock-Roller Bit 
qu: Unconfined Compressive Strength, tsf   BS: Bulk Sample 
qc: Static Cone Penetrometer Resistance   Note: Depth intervals for sampling shown on Record of 
 (correlated to Unconfined Compressive Strength, tsf)  Subsurface Exploration are not indicative of sample 
PID: Results of vapor analysis conducted on representative  recovery, but position where sampling initiated 
 samples utilizing a Photoionization Detector calibrated 
 to a benzene standard.  Results expressed in HNU-Units.  (BDL=Below Detection Limit) 
N: Penetration Resistance per 12 inch interval, or fraction thereof, for a standard 2 inch O.D. (1  inch I.D.) split spoon sampler driven 

with a 140 pound weight free-falling 30 inches.  Performed in general accordance with Standard Penetration Test Specifications (ASTM D-
1586).  N in blows per foot equals sum of N-Values where plus sign (+) is shown. 

Nc: Penetration Resistance per 1¾ inches of Dynamic Cone Penetrometer.  Approximately equivalent to Standard Penetration Test  
N-Value in blows per foot. 

Nr: Penetration Resistance per 12 inch interval, or fraction thereof, for California Ring Sampler driven with a 140 pound weight free-falling 30 
inches per ASTM D-3550.  Not equivalent to Standard Penetration Test N-Value. 

 
SOIL STRENGTH CHARACTERISTICS 

 
COHESIVE (CLAYEY) SOILS     NON-COHESIVE (GRANULAR) SOILS 

      UNCONFINED 
COMPARATIVE BLOWS PER  COMPRESSIVE  RELATIVE BLOWS PER 
CONSISTENCY FOOT (N)  STRENGTH (TSF)  DENSITY FOOT (N) 
 
Very Soft   0 - 2   0 - 0.25    Very Loose 0 - 4 
Soft   3 - 4   0.25 - 0.50   Loose  5 - 10 
Medium Stiff  5 – 8   0.50 - 1.00   Firm  11 - 30 
Stiff   9 – 15   1.00 - 2.00   Dense  31 - 50 
Very Stiff  16 – 30   2.00 - 4.00   Very Dense 51+ 
Hard   31+   4.00+ 
 
     DEGREE OF 
DEGREE OF    EXPANSIVE 
PLASTICITY  PI  POTENTIAL       PI 
 
None to Slight  0 - 4  Low        0 - 15 
Slight   5 - 10  Medium        15 - 25 
Medium   11 - 30  High        25+ 
High to Very High  31+ 
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BIRCHROCK CASTLE ADDITION

APPENDIX 3 
EXISTING SITE HYDROLOGY 

 Existing Conditions Hydrology Exhibit 
 Existing Conditions HydroCAD Output 
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BIRCHROCK CASTLE ADDITION

APPENDIX 4 
PROPOSED SITE HYDROLOGY 

 Proposed Conditions Hydrology Exhibit 
 Proposed Conditions HydroCAD Output 
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1S

DETAINED

2S

UNDETAINED NE

3S

UNDETAINED SOUTH

4S

UNDETAINED NW

1P

BIO BASIN

O

OUTLET

Routing Diagram for 19-9231 Mukwonago RCAC
Prepared by Microsoft,  Printed 2/7/2020

HydroCAD® 10.00-25  s/n 02918  © 2019 HydroCAD Software Solutions LLC

Subcat Reach Pond Link
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19-9231 Mukwonago RCAC
  Printed  2/7/2020Prepared by Microsoft

Page 2HydroCAD® 10.00-25  s/n 02918  © 2019 HydroCAD Software Solutions LLC

Area Listing (selected nodes)

Area
(acres)

CN Description
(subcatchment-numbers)

0.592 61 >75% Grass cover, Good, HSG B  (1S, 2S, 3S, 4S)
0.041 98 DRIVEWAY  (1S, 2S)
0.260 98 PARKING  (1S)
0.011 98 ROOF  (4S)
0.151 98 Roof  (2S)
0.034 98 SIDEWALK  (1S, 2S, 3S, 4S)
0.211 98 Unconnected roofs, HSG C  (1S)
1.300 81 TOTAL AREA
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19-9231 Mukwonago RCAC
  Printed  2/7/2020Prepared by Microsoft

Page 3HydroCAD® 10.00-25  s/n 02918  © 2019 HydroCAD Software Solutions LLC

Soil Listing (selected nodes)

Area
(acres)

Soil
Group

Subcatchment
Numbers

0.000 HSG A
0.592 HSG B 1S, 2S, 3S, 4S
0.211 HSG C 1S
0.000 HSG D
0.497 Other 1S, 2S, 3S, 4S
1.300 TOTAL AREA
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19-9231 Mukwonago RCAC
  Printed  2/7/2020Prepared by Microsoft

Page 4HydroCAD® 10.00-25  s/n 02918  © 2019 HydroCAD Software Solutions LLC

Ground Covers (selected nodes)

HSG-A
(acres)

HSG-B
(acres)

HSG-C
(acres)

HSG-D
(acres)

Other
(acres)

Total
(acres)

Ground
Cover

Subcatchment
Numbers

0.000 0.592 0.000 0.000 0.000 0.592 >75% Grass cover, Good 1S, 2S, 
3S, 4S

0.000 0.000 0.000 0.000 0.041 0.041 DRIVEWAY 1S, 2S
0.000 0.000 0.000 0.000 0.260 0.260 PARKING 1S
0.000 0.000 0.000 0.000 0.011 0.011 ROOF 4S
0.000 0.000 0.000 0.000 0.151 0.151 Roof 2S
0.000 0.000 0.000 0.000 0.034 0.034 SIDEWALK 1S, 2S, 

3S, 4S
0.000 0.000 0.211 0.000 0.000 0.211 Unconnected roofs 1S
0.000 0.592 0.211 0.000 0.497 1.300 TOTAL AREA
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19-9231 Mukwonago RCAC
  Printed  2/7/2020Prepared by Microsoft

Page 5HydroCAD® 10.00-25  s/n 02918  © 2019 HydroCAD Software Solutions LLC

Pipe Listing (selected nodes)

Line# Node
Number

In-Invert
(feet)

Out-Invert
(feet)

Length
(feet)

Slope
(ft/ft)

n Diam/Width
(inches)

Height
(inches)

Inside-Fill
(inches)

1 1P 811.00 810.83 41.4 0.0041 0.010 8.0 0.0 0.0
2 1P 811.43 811.00 86.0 0.0050 0.100 6.0 0.0 0.0
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MSE 24-hr 3  1 Year Rainfall=2.40"19-9231 Mukwonago RCAC
  Printed  2/7/2020Prepared by Microsoft

Page 6HydroCAD® 10.00-25  s/n 02918  © 2019 HydroCAD Software Solutions LLC

Time span=0.00-48.00 hrs, dt=0.05 hrs, 961 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=39,775 sf   56.49% Impervious   Runoff Depth=0.92"Subcatchment 1S: DETAINED
   Tc=6.0 min   CN=82   Runoff=1.51 cfs  0.070 af

Runoff Area=14,560 sf   49.79% Impervious   Runoff Depth=0.79"Subcatchment 2S: UNDETAINED NE
   Tc=6.0 min   CN=79   Runoff=0.47 cfs  0.022 af

Runoff Area=1,570 sf   32.17% Impervious   Runoff Depth=0.51"Subcatchment 3S: UNDETAINED SOUTH
   Tc=6.0 min   CN=73   Runoff=0.03 cfs  0.002 af

Runoff Area=715 sf   86.71% Impervious   Runoff Depth=1.69"Subcatchment 4S: UNDETAINED NW
   Tc=6.0 min   CN=93   Runoff=0.05 cfs  0.002 af

Peak Elev=813.13'  Storage=1,619 cf   Inflow=1.51 cfs  0.070 afPond 1P: BIO BASIN
   Discarded=0.01 cfs  0.017 af   Primary=0.10 cfs  0.053 af   Secondary=0.00 cfs  0.000 af   Outflow=0.11 cfs  0.070 af

   Inflow=0.61 cfs  0.079 afLink O: OUTLET
   Primary=0.61 cfs  0.079 af

Total Runoff Area = 1.300 ac   Runoff Volume = 0.096 af   Average Runoff Depth = 0.89"
45.52% Pervious = 0.592 ac     54.48% Impervious = 0.708 ac
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MSE 24-hr 3  1 Year Rainfall=2.40"19-9231 Mukwonago RCAC
  Printed  2/7/2020Prepared by Microsoft

Page 7HydroCAD® 10.00-25  s/n 02918  © 2019 HydroCAD Software Solutions LLC

Summary for Subcatchment 1S: DETAINED

Runoff = 1.51 cfs @ 12.14 hrs,  Volume= 0.070 af,  Depth= 0.92"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
MSE 24-hr 3  1 Year Rainfall=2.40"

Area (sf) CN Description
* 1,710 98 DRIVEWAY

14,750 61 >75% Grass cover, Good, HSG B
9,210 98 Unconnected roofs, HSG C

* 11,310 98 PARKING
* 240 98 SIDEWALK

2,555 61 >75% Grass cover, Good, HSG B
39,775 82 Weighted Average
17,305 43.51% Pervious Area
22,470 56.49% Impervious Area

9,210 40.99% Unconnected

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

6.0 Direct Entry, 

Subcatchment 1S: DETAINED

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

Fl
ow

  (
cf

s)

1

0

MSE 24-hr 3
1 Year Rainfall=2.40"

Runoff Area=39,775 sf
Runoff Volume=0.070 af

Runoff Depth=0.92"
Tc=6.0 min

CN=82

1.51 cfs
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MSE 24-hr 3  1 Year Rainfall=2.40"19-9231 Mukwonago RCAC
  Printed  2/7/2020Prepared by Microsoft

Page 8HydroCAD® 10.00-25  s/n 02918  © 2019 HydroCAD Software Solutions LLC

Summary for Subcatchment 2S: UNDETAINED NE

Runoff = 0.47 cfs @ 12.14 hrs,  Volume= 0.022 af,  Depth= 0.79"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
MSE 24-hr 3  1 Year Rainfall=2.40"

Area (sf) CN Description
5,975 61 >75% Grass cover, Good, HSG B

* 80 98 DRIVEWAY
* 610 98 SIDEWALK

1,335 61 >75% Grass cover, Good, HSG B
* 6,560 98 Roof

14,560 79 Weighted Average
7,310 50.21% Pervious Area
7,250 49.79% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 2S: UNDETAINED NE

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

Fl
ow

  (
cf

s)

0.52
0.5

0.48
0.46
0.44
0.42

0.4
0.38
0.36
0.34
0.32

0.3
0.28
0.26
0.24
0.22

0.2
0.18
0.16
0.14
0.12

0.1
0.08
0.06
0.04
0.02

0

MSE 24-hr 3
1 Year Rainfall=2.40"

Runoff Area=14,560 sf
Runoff Volume=0.022 af

Runoff Depth=0.79"
Tc=6.0 min

CN=79

0.47 cfs
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MSE 24-hr 3  1 Year Rainfall=2.40"19-9231 Mukwonago RCAC
  Printed  2/7/2020Prepared by Microsoft

Page 9HydroCAD® 10.00-25  s/n 02918  © 2019 HydroCAD Software Solutions LLC

Summary for Subcatchment 3S: UNDETAINED SOUTH

Runoff = 0.03 cfs @ 12.15 hrs,  Volume= 0.002 af,  Depth= 0.51"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
MSE 24-hr 3  1 Year Rainfall=2.40"

Area (sf) CN Description
1,065 61 >75% Grass cover, Good, HSG B

* 505 98 SIDEWALK
1,570 73 Weighted Average
1,065 67.83% Pervious Area

505 32.17% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 3S: UNDETAINED SOUTH

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

Fl
ow

  (
cf

s)

0.032

0.03

0.028

0.026

0.024

0.022

0.02

0.018

0.016

0.014

0.012

0.01

0.008

0.006

0.004

0.002

0

MSE 24-hr 3
1 Year Rainfall=2.40"
Runoff Area=1,570 sf

Runoff Volume=0.002 af
Runoff Depth=0.51"

Tc=6.0 min
CN=73

0.03 cfs
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MSE 24-hr 3  1 Year Rainfall=2.40"19-9231 Mukwonago RCAC
  Printed  2/7/2020Prepared by Microsoft

Page 10HydroCAD® 10.00-25  s/n 02918  © 2019 HydroCAD Software Solutions LLC

Summary for Subcatchment 4S: UNDETAINED NW

Runoff = 0.05 cfs @ 12.13 hrs,  Volume= 0.002 af,  Depth= 1.69"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
MSE 24-hr 3  1 Year Rainfall=2.40"

Area (sf) CN Description
95 61 >75% Grass cover, Good, HSG B

* 490 98 ROOF
* 130 98 SIDEWALK

715 93 Weighted Average
95 13.29% Pervious Area

620 86.71% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 4S: UNDETAINED NW

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

Fl
ow

  (
cf

s)

0.05

0.045

0.04

0.035

0.03

0.025

0.02

0.015

0.01

0.005

0

MSE 24-hr 3
1 Year Rainfall=2.40"

Runoff Area=715 sf
Runoff Volume=0.002 af

Runoff Depth=1.69"
Tc=6.0 min

CN=93

0.05 cfs
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MSE 24-hr 3  1 Year Rainfall=2.40"19-9231 Mukwonago RCAC
  Printed  2/7/2020Prepared by Microsoft

Page 11HydroCAD® 10.00-25  s/n 02918  © 2019 HydroCAD Software Solutions LLC

Summary for Pond 1P: BIO BASIN

Inflow Area = 0.913 ac, 56.49% Impervious,  Inflow Depth = 0.92"    for  1 Year event
Inflow = 1.51 cfs @ 12.14 hrs,  Volume= 0.070 af
Outflow = 0.11 cfs @ 13.31 hrs,  Volume= 0.070 af,  Atten= 93%,  Lag= 70.3 min
Discarded = 0.01 cfs @ 13.31 hrs,  Volume= 0.017 af
Primary = 0.10 cfs @ 13.31 hrs,  Volume= 0.053 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Peak Elev= 813.13' @ 13.31 hrs   Surf.Area= 2,381 sf   Storage= 1,619 cf

Plug-Flow detention time= 257.7 min calculated for 0.070 af (100% of inflow)
Center-of-Mass det. time= 257.6 min ( 1,078.2 - 820.7 )

Volume Invert Avail.Storage Storage Description
#1 811.00' 9,377 cf Custom Stage Data (Irregular) Listed below (Recalc)

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

811.00 2,289 225.0 0.0 0 0 2,289
811.50 2,289 225.0 33.0 378 378 2,402
812.00 2,289 225.0 27.0 309 687 2,514
813.00 2,289 225.0 27.0 618 1,305 2,739
814.00 3,017 248.0 100.0 2,645 3,949 3,636
815.00 3,824 272.0 100.0 3,413 7,362 4,663
815.50 4,239 281.0 100.0 2,015 9,377 5,083

Device Routing     Invert Outlet Devices
#1 Discarded 811.00' 0.150 in/hr Exfiltration over Horizontal area

Conductivity to Groundwater Elevation = 20.00'   
#2 Primary 811.00' 8.0"  Round Culvert

L= 41.4'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 811.00' / 810.83'   S= 0.0041 '/'   Cc= 0.900   
n= 0.010  PVC, smooth interior,  Flow Area= 0.35 sf   

#3 Device 2 811.43' 6.0"  Round Culvert
L= 86.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 811.43' / 811.00'   S= 0.0050 '/'   Cc= 0.900   
n= 0.100,  Flow Area= 0.20 sf   

#4 Device 3 811.00' 3.600 in/hr Exfiltration over Surface area
Conductivity to Groundwater Elevation = 800.00'   

#5 Device 2 813.25' 6.0" Vert. Orifice/Grate  C= 0.600
#6 Device 2 814.70' 24.0" Horiz. Orifice/Grate  C= 0.600

Limited to weir flow at low heads   
#7 Secondary 814.80' 20.0' long  x 10.0' breadth Broad-Crested Rectangular Weir

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   
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MSE 24-hr 3  1 Year Rainfall=2.40"19-9231 Mukwonago RCAC
  Printed  2/7/2020Prepared by Microsoft

Page 12HydroCAD® 10.00-25  s/n 02918  © 2019 HydroCAD Software Solutions LLC

Discarded OutFlow  Max=0.01 cfs @ 13.31 hrs  HW=813.13'   (Free Discharge)
1=Exfiltration  ( Controls 0.01 cfs)

Primary OutFlow  Max=0.10 cfs @ 13.31 hrs  HW=813.13'   (Free Discharge)
2=Culvert  (Passes 0.10 cfs of 1.78 cfs potential flow)

3=Culvert  (Barrel Controls 0.10 cfs @ 0.51 fps)
4=Exfiltration  (Passes 0.10 cfs of 0.24 cfs potential flow)

5=Orifice/Grate  ( Controls 0.00 cfs)
6=Orifice/Grate  ( Controls 0.00 cfs)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=811.00'   (Free Discharge)
7=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)

Pond 1P: BIO BASIN

Inflow
Outflow
Discarded
Primary
Secondary

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

Fl
ow

  (
cf

s) 1

0

Inflow Area=0.913 ac
Peak Elev=813.13'
Storage=1,619 cf

1.51 cfs

0.11 cfs

0.01 cfs0.10 cfs

0.00 cfs
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MSE 24-hr 3  1 Year Rainfall=2.40"19-9231 Mukwonago RCAC
  Printed  2/7/2020Prepared by Microsoft

Page 13HydroCAD® 10.00-25  s/n 02918  © 2019 HydroCAD Software Solutions LLC

Summary for Link O: OUTLET

Inflow Area = 1.300 ac, 54.48% Impervious,  Inflow Depth = 0.72"    for  1 Year event
Inflow = 0.61 cfs @ 12.14 hrs,  Volume= 0.079 af
Primary = 0.61 cfs @ 12.14 hrs,  Volume= 0.079 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs

Link O: OUTLET

Inflow
Primary

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

Fl
ow

  (
cf

s)

0.65

0.6

0.55

0.5

0.45

0.4

0.35

0.3

0.25

0.2

0.15

0.1

0.05

0

Inflow Area=1.300 ac
0.61 cfs

0.61 cfs
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MSE 24-hr 3  2 Year Rainfall=2.70"19-9231 Mukwonago RCAC
  Printed  2/7/2020Prepared by Microsoft

Page 14HydroCAD® 10.00-25  s/n 02918  © 2019 HydroCAD Software Solutions LLC

Time span=0.00-48.00 hrs, dt=0.05 hrs, 961 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=39,775 sf   56.49% Impervious   Runoff Depth=1.14"Subcatchment 1S: DETAINED
   Tc=6.0 min   CN=82   Runoff=1.87 cfs  0.087 af

Runoff Area=14,560 sf   49.79% Impervious   Runoff Depth=1.00"Subcatchment 2S: UNDETAINED NE
   Tc=6.0 min   CN=79   Runoff=0.60 cfs  0.028 af

Runoff Area=1,570 sf   32.17% Impervious   Runoff Depth=0.67"Subcatchment 3S: UNDETAINED SOUTH
   Tc=6.0 min   CN=73   Runoff=0.04 cfs  0.002 af

Runoff Area=715 sf   86.71% Impervious   Runoff Depth=1.98"Subcatchment 4S: UNDETAINED NW
   Tc=6.0 min   CN=93   Runoff=0.06 cfs  0.003 af

Peak Elev=813.33'  Storage=2,089 cf   Inflow=1.87 cfs  0.087 afPond 1P: BIO BASIN
   Discarded=0.01 cfs  0.018 af   Primary=0.13 cfs  0.069 af   Secondary=0.00 cfs  0.000 af   Outflow=0.13 cfs  0.087 af

   Inflow=0.77 cfs  0.101 afLink O: OUTLET
   Primary=0.77 cfs  0.101 af

Total Runoff Area = 1.300 ac   Runoff Volume = 0.119 af   Average Runoff Depth = 1.10"
45.52% Pervious = 0.592 ac     54.48% Impervious = 0.708 ac

118



MSE 24-hr 3  2 Year Rainfall=2.70"19-9231 Mukwonago RCAC
  Printed  2/7/2020Prepared by Microsoft

Page 15HydroCAD® 10.00-25  s/n 02918  © 2019 HydroCAD Software Solutions LLC

Summary for Subcatchment 1S: DETAINED

Runoff = 1.87 cfs @ 12.14 hrs,  Volume= 0.087 af,  Depth= 1.14"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
MSE 24-hr 3  2 Year Rainfall=2.70"

Area (sf) CN Description
* 1,710 98 DRIVEWAY

14,750 61 >75% Grass cover, Good, HSG B
9,210 98 Unconnected roofs, HSG C

* 11,310 98 PARKING
* 240 98 SIDEWALK

2,555 61 >75% Grass cover, Good, HSG B
39,775 82 Weighted Average
17,305 43.51% Pervious Area
22,470 56.49% Impervious Area

9,210 40.99% Unconnected

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

6.0 Direct Entry, 

Subcatchment 1S: DETAINED

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

Fl
ow

  (
cf

s)

2

1

0

MSE 24-hr 3
2 Year Rainfall=2.70"

Runoff Area=39,775 sf
Runoff Volume=0.087 af

Runoff Depth=1.14"
Tc=6.0 min

CN=82

1.87 cfs
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Summary for Subcatchment 2S: UNDETAINED NE

Runoff = 0.60 cfs @ 12.14 hrs,  Volume= 0.028 af,  Depth= 1.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
MSE 24-hr 3  2 Year Rainfall=2.70"

Area (sf) CN Description
5,975 61 >75% Grass cover, Good, HSG B

* 80 98 DRIVEWAY
* 610 98 SIDEWALK

1,335 61 >75% Grass cover, Good, HSG B
* 6,560 98 Roof

14,560 79 Weighted Average
7,310 50.21% Pervious Area
7,250 49.79% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 2S: UNDETAINED NE

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

Fl
ow

  (
cf

s)

0.65

0.6

0.55

0.5

0.45

0.4

0.35

0.3

0.25

0.2

0.15

0.1

0.05

0

MSE 24-hr 3
2 Year Rainfall=2.70"

Runoff Area=14,560 sf
Runoff Volume=0.028 af

Runoff Depth=1.00"
Tc=6.0 min

CN=79

0.60 cfs
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Summary for Subcatchment 3S: UNDETAINED SOUTH

Runoff = 0.04 cfs @ 12.14 hrs,  Volume= 0.002 af,  Depth= 0.67"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
MSE 24-hr 3  2 Year Rainfall=2.70"

Area (sf) CN Description
1,065 61 >75% Grass cover, Good, HSG B

* 505 98 SIDEWALK
1,570 73 Weighted Average
1,065 67.83% Pervious Area

505 32.17% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 3S: UNDETAINED SOUTH

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

Fl
ow

  (
cf

s)

0.046
0.044
0.042

0.04
0.038
0.036
0.034
0.032

0.03
0.028
0.026
0.024
0.022

0.02
0.018
0.016
0.014
0.012

0.01
0.008
0.006
0.004
0.002

0

MSE 24-hr 3
2 Year Rainfall=2.70"
Runoff Area=1,570 sf

Runoff Volume=0.002 af
Runoff Depth=0.67"

Tc=6.0 min
CN=73

0.04 cfs
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Summary for Subcatchment 4S: UNDETAINED NW

Runoff = 0.06 cfs @ 12.13 hrs,  Volume= 0.003 af,  Depth= 1.98"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
MSE 24-hr 3  2 Year Rainfall=2.70"

Area (sf) CN Description
95 61 >75% Grass cover, Good, HSG B

* 490 98 ROOF
* 130 98 SIDEWALK

715 93 Weighted Average
95 13.29% Pervious Area

620 86.71% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 4S: UNDETAINED NW

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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ow
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s)
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0.045

0.04

0.035

0.03

0.025

0.02

0.015

0.01

0.005

0

MSE 24-hr 3
2 Year Rainfall=2.70"

Runoff Area=715 sf
Runoff Volume=0.003 af

Runoff Depth=1.98"
Tc=6.0 min

CN=93

0.06 cfs
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Summary for Pond 1P: BIO BASIN

Inflow Area = 0.913 ac, 56.49% Impervious,  Inflow Depth = 1.14"    for  2 Year event
Inflow = 1.87 cfs @ 12.14 hrs,  Volume= 0.087 af
Outflow = 0.13 cfs @ 13.28 hrs,  Volume= 0.087 af,  Atten= 93%,  Lag= 68.5 min
Discarded = 0.01 cfs @ 13.28 hrs,  Volume= 0.018 af
Primary = 0.13 cfs @ 13.28 hrs,  Volume= 0.069 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Peak Elev= 813.33' @ 13.28 hrs   Surf.Area= 2,516 sf   Storage= 2,089 cf

Plug-Flow detention time= 263.2 min calculated for 0.087 af (100% of inflow)
Center-of-Mass det. time= 263.0 min ( 1,079.0 - 816.0 )

Volume Invert Avail.Storage Storage Description
#1 811.00' 9,377 cf Custom Stage Data (Irregular) Listed below (Recalc)

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

811.00 2,289 225.0 0.0 0 0 2,289
811.50 2,289 225.0 33.0 378 378 2,402
812.00 2,289 225.0 27.0 309 687 2,514
813.00 2,289 225.0 27.0 618 1,305 2,739
814.00 3,017 248.0 100.0 2,645 3,949 3,636
815.00 3,824 272.0 100.0 3,413 7,362 4,663
815.50 4,239 281.0 100.0 2,015 9,377 5,083

Device Routing     Invert Outlet Devices
#1 Discarded 811.00' 0.150 in/hr Exfiltration over Horizontal area

Conductivity to Groundwater Elevation = 20.00'   
#2 Primary 811.00' 8.0"  Round Culvert

L= 41.4'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 811.00' / 810.83'   S= 0.0041 '/'   Cc= 0.900   
n= 0.010  PVC, smooth interior,  Flow Area= 0.35 sf   

#3 Device 2 811.43' 6.0"  Round Culvert
L= 86.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 811.43' / 811.00'   S= 0.0050 '/'   Cc= 0.900   
n= 0.100,  Flow Area= 0.20 sf   

#4 Device 3 811.00' 3.600 in/hr Exfiltration over Surface area
Conductivity to Groundwater Elevation = 800.00'   

#5 Device 2 813.25' 6.0" Vert. Orifice/Grate  C= 0.600
#6 Device 2 814.70' 24.0" Horiz. Orifice/Grate  C= 0.600

Limited to weir flow at low heads   
#7 Secondary 814.80' 20.0' long  x 10.0' breadth Broad-Crested Rectangular Weir

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   
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Discarded OutFlow  Max=0.01 cfs @ 13.28 hrs  HW=813.33'   (Free Discharge)
1=Exfiltration  ( Controls 0.01 cfs)

Primary OutFlow  Max=0.12 cfs @ 13.28 hrs  HW=813.33'   (Free Discharge)
2=Culvert  (Passes 0.12 cfs of 1.87 cfs potential flow)

3=Culvert  (Barrel Controls 0.11 cfs @ 0.54 fps)
4=Exfiltration  (Passes 0.11 cfs of 0.25 cfs potential flow)

5=Orifice/Grate  (Orifice Controls 0.02 cfs @ 0.94 fps)
6=Orifice/Grate  ( Controls 0.00 cfs)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=811.00'   (Free Discharge)
7=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)

Pond 1P: BIO BASIN

Inflow
Outflow
Discarded
Primary
Secondary

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

Fl
ow

  (
cf

s)

2

1

0

Inflow Area=0.913 ac
Peak Elev=813.33'
Storage=2,089 cf

1.87 cfs

0.13 cfs

0.01 cfs0.13 cfs

0.00 cfs
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Summary for Link O: OUTLET

Inflow Area = 1.300 ac, 54.48% Impervious,  Inflow Depth = 0.94"    for  2 Year event
Inflow = 0.77 cfs @ 12.14 hrs,  Volume= 0.101 af
Primary = 0.77 cfs @ 12.14 hrs,  Volume= 0.101 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs

Link O: OUTLET

Inflow
Primary

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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Inflow Area=1.300 ac
0.77 cfs

0.77 cfs
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Time span=0.00-48.00 hrs, dt=0.05 hrs, 961 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=39,775 sf   56.49% Impervious   Runoff Depth=2.03"Subcatchment 1S: DETAINED
   Tc=6.0 min   CN=82   Runoff=3.32 cfs  0.155 af

Runoff Area=14,560 sf   49.79% Impervious   Runoff Depth=1.84"Subcatchment 2S: UNDETAINED NE
   Tc=6.0 min   CN=79   Runoff=1.11 cfs  0.051 af

Runoff Area=1,570 sf   32.17% Impervious   Runoff Depth=1.39"Subcatchment 3S: UNDETAINED SOUTH
   Tc=6.0 min   CN=73   Runoff=0.09 cfs  0.004 af

Runoff Area=715 sf   86.71% Impervious   Runoff Depth=3.04"Subcatchment 4S: UNDETAINED NW
   Tc=6.0 min   CN=93   Runoff=0.08 cfs  0.004 af

Peak Elev=813.75'  Storage=3,230 cf   Inflow=3.32 cfs  0.155 afPond 1P: BIO BASIN
   Discarded=0.01 cfs  0.019 af   Primary=0.59 cfs  0.135 af   Secondary=0.00 cfs  0.000 af   Outflow=0.60 cfs  0.155 af

   Inflow=1.42 cfs  0.195 afLink O: OUTLET
   Primary=1.42 cfs  0.195 af

Total Runoff Area = 1.300 ac   Runoff Volume = 0.214 af   Average Runoff Depth = 1.98"
45.52% Pervious = 0.592 ac     54.48% Impervious = 0.708 ac
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Summary for Subcatchment 1S: DETAINED

Runoff = 3.32 cfs @ 12.13 hrs,  Volume= 0.155 af,  Depth= 2.03"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
MSE 24-hr 3  10 Year Rainfall=3.81"

Area (sf) CN Description
* 1,710 98 DRIVEWAY

14,750 61 >75% Grass cover, Good, HSG B
9,210 98 Unconnected roofs, HSG C

* 11,310 98 PARKING
* 240 98 SIDEWALK

2,555 61 >75% Grass cover, Good, HSG B
39,775 82 Weighted Average
17,305 43.51% Pervious Area
22,470 56.49% Impervious Area

9,210 40.99% Unconnected

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

6.0 Direct Entry, 

Subcatchment 1S: DETAINED

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

Fl
ow
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1

0

MSE 24-hr 3
10 Year Rainfall=3.81"
Runoff Area=39,775 sf

Runoff Volume=0.155 af
Runoff Depth=2.03"

Tc=6.0 min
CN=82

3.32 cfs
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Summary for Subcatchment 2S: UNDETAINED NE

Runoff = 1.11 cfs @ 12.13 hrs,  Volume= 0.051 af,  Depth= 1.84"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
MSE 24-hr 3  10 Year Rainfall=3.81"

Area (sf) CN Description
5,975 61 >75% Grass cover, Good, HSG B

* 80 98 DRIVEWAY
* 610 98 SIDEWALK

1,335 61 >75% Grass cover, Good, HSG B
* 6,560 98 Roof

14,560 79 Weighted Average
7,310 50.21% Pervious Area
7,250 49.79% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 2S: UNDETAINED NE

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420

Fl
ow
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cf

s)

1

0

MSE 24-hr 3
10 Year Rainfall=3.81"
Runoff Area=14,560 sf

Runoff Volume=0.051 af
Runoff Depth=1.84"

Tc=6.0 min
CN=79

1.11 cfs
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Summary for Subcatchment 3S: UNDETAINED SOUTH

Runoff = 0.09 cfs @ 12.14 hrs,  Volume= 0.004 af,  Depth= 1.39"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
MSE 24-hr 3  10 Year Rainfall=3.81"

Area (sf) CN Description
1,065 61 >75% Grass cover, Good, HSG B

* 505 98 SIDEWALK
1,570 73 Weighted Average
1,065 67.83% Pervious Area

505 32.17% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 3S: UNDETAINED SOUTH

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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MSE 24-hr 3
10 Year Rainfall=3.81"
Runoff Area=1,570 sf

Runoff Volume=0.004 af
Runoff Depth=1.39"

Tc=6.0 min
CN=73

0.09 cfs
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Summary for Subcatchment 4S: UNDETAINED NW

Runoff = 0.08 cfs @ 12.13 hrs,  Volume= 0.004 af,  Depth= 3.04"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
MSE 24-hr 3  10 Year Rainfall=3.81"

Area (sf) CN Description
95 61 >75% Grass cover, Good, HSG B

* 490 98 ROOF
* 130 98 SIDEWALK

715 93 Weighted Average
95 13.29% Pervious Area

620 86.71% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 4S: UNDETAINED NW

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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MSE 24-hr 3
10 Year Rainfall=3.81"

Runoff Area=715 sf
Runoff Volume=0.004 af

Runoff Depth=3.04"
Tc=6.0 min

CN=93

0.08 cfs
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Summary for Pond 1P: BIO BASIN

Inflow Area = 0.913 ac, 56.49% Impervious,  Inflow Depth = 2.03"    for  10 Year event
Inflow = 3.32 cfs @ 12.13 hrs,  Volume= 0.155 af
Outflow = 0.60 cfs @ 12.48 hrs,  Volume= 0.155 af,  Atten= 82%,  Lag= 20.6 min
Discarded = 0.01 cfs @ 12.48 hrs,  Volume= 0.019 af
Primary = 0.59 cfs @ 12.48 hrs,  Volume= 0.135 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Peak Elev= 813.75' @ 12.48 hrs   Surf.Area= 2,828 sf   Storage= 3,230 cf

Plug-Flow detention time= 194.4 min calculated for 0.155 af (100% of inflow)
Center-of-Mass det. time= 194.2 min ( 998.3 - 804.1 )

Volume Invert Avail.Storage Storage Description
#1 811.00' 9,377 cf Custom Stage Data (Irregular) Listed below (Recalc)

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

811.00 2,289 225.0 0.0 0 0 2,289
811.50 2,289 225.0 33.0 378 378 2,402
812.00 2,289 225.0 27.0 309 687 2,514
813.00 2,289 225.0 27.0 618 1,305 2,739
814.00 3,017 248.0 100.0 2,645 3,949 3,636
815.00 3,824 272.0 100.0 3,413 7,362 4,663
815.50 4,239 281.0 100.0 2,015 9,377 5,083

Device Routing     Invert Outlet Devices
#1 Discarded 811.00' 0.150 in/hr Exfiltration over Horizontal area

Conductivity to Groundwater Elevation = 20.00'   
#2 Primary 811.00' 8.0"  Round Culvert

L= 41.4'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 811.00' / 810.83'   S= 0.0041 '/'   Cc= 0.900   
n= 0.010  PVC, smooth interior,  Flow Area= 0.35 sf   

#3 Device 2 811.43' 6.0"  Round Culvert
L= 86.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 811.43' / 811.00'   S= 0.0050 '/'   Cc= 0.900   
n= 0.100,  Flow Area= 0.20 sf   

#4 Device 3 811.00' 3.600 in/hr Exfiltration over Surface area
Conductivity to Groundwater Elevation = 800.00'   

#5 Device 2 813.25' 6.0" Vert. Orifice/Grate  C= 0.600
#6 Device 2 814.70' 24.0" Horiz. Orifice/Grate  C= 0.600

Limited to weir flow at low heads   
#7 Secondary 814.80' 20.0' long  x 10.0' breadth Broad-Crested Rectangular Weir

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   
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Discarded OutFlow  Max=0.01 cfs @ 12.48 hrs  HW=813.75'   (Free Discharge)
1=Exfiltration  ( Controls 0.01 cfs)

Primary OutFlow  Max=0.59 cfs @ 12.48 hrs  HW=813.75'   (Free Discharge)
2=Culvert  (Passes 0.59 cfs of 2.06 cfs potential flow)

3=Culvert  (Barrel Controls 0.12 cfs @ 0.60 fps)
4=Exfiltration  (Passes 0.12 cfs of 0.28 cfs potential flow)

5=Orifice/Grate  (Orifice Controls 0.48 cfs @ 2.42 fps)
6=Orifice/Grate  ( Controls 0.00 cfs)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=811.00'   (Free Discharge)
7=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)

Pond 1P: BIO BASIN

Inflow
Outflow
Discarded
Primary
Secondary

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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Inflow Area=0.913 ac
Peak Elev=813.75'
Storage=3,230 cf

3.32 cfs

0.60 cfs

0.01 cfs

0.59 cfs

0.00 cfs
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Summary for Link O: OUTLET

Inflow Area = 1.300 ac, 54.48% Impervious,  Inflow Depth = 1.80"    for  10 Year event
Inflow = 1.42 cfs @ 12.15 hrs,  Volume= 0.195 af
Primary = 1.42 cfs @ 12.15 hrs,  Volume= 0.195 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs

Link O: OUTLET

Inflow
Primary

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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Inflow Area=1.300 ac
1.42 cfs

1.42 cfs
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Time span=0.00-48.00 hrs, dt=0.05 hrs, 961 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=39,775 sf   56.49% Impervious   Runoff Depth=4.14"Subcatchment 1S: DETAINED
   Tc=6.0 min   CN=82   Runoff=6.58 cfs  0.315 af

Runoff Area=14,560 sf   49.79% Impervious   Runoff Depth=3.88"Subcatchment 2S: UNDETAINED NE
   Tc=6.0 min   CN=79   Runoff=2.28 cfs  0.108 af

Runoff Area=1,570 sf   32.17% Impervious   Runoff Depth=3.23"Subcatchment 3S: UNDETAINED SOUTH
   Tc=6.0 min   CN=73   Runoff=0.21 cfs  0.010 af

Runoff Area=715 sf   86.71% Impervious   Runoff Depth=5.37"Subcatchment 4S: UNDETAINED NW
   Tc=6.0 min   CN=93   Runoff=0.14 cfs  0.007 af

Peak Elev=814.76'  Storage=6,462 cf   Inflow=6.58 cfs  0.315 afPond 1P: BIO BASIN
   Discarded=0.01 cfs  0.022 af   Primary=1.51 cfs  0.293 af   Secondary=0.00 cfs  0.000 af   Outflow=1.52 cfs  0.315 af

   Inflow=3.57 cfs  0.418 afLink O: OUTLET
   Primary=3.57 cfs  0.418 af

Total Runoff Area = 1.300 ac   Runoff Volume = 0.440 af   Average Runoff Depth = 4.07"
45.52% Pervious = 0.592 ac     54.48% Impervious = 0.708 ac
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Summary for Subcatchment 1S: DETAINED

Runoff = 6.58 cfs @ 12.13 hrs,  Volume= 0.315 af,  Depth= 4.14"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
MSE 24-hr 3  100 Year Rainfall=6.18"

Area (sf) CN Description
* 1,710 98 DRIVEWAY

14,750 61 >75% Grass cover, Good, HSG B
9,210 98 Unconnected roofs, HSG C

* 11,310 98 PARKING
* 240 98 SIDEWALK

2,555 61 >75% Grass cover, Good, HSG B
39,775 82 Weighted Average
17,305 43.51% Pervious Area
22,470 56.49% Impervious Area

9,210 40.99% Unconnected

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

6.0 Direct Entry, 

Subcatchment 1S: DETAINED

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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MSE 24-hr 3
100 Year Rainfall=6.18"
Runoff Area=39,775 sf

Runoff Volume=0.315 af
Runoff Depth=4.14"

Tc=6.0 min
CN=82

6.58 cfs
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Summary for Subcatchment 2S: UNDETAINED NE

Runoff = 2.28 cfs @ 12.13 hrs,  Volume= 0.108 af,  Depth= 3.88"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
MSE 24-hr 3  100 Year Rainfall=6.18"

Area (sf) CN Description
5,975 61 >75% Grass cover, Good, HSG B

* 80 98 DRIVEWAY
* 610 98 SIDEWALK

1,335 61 >75% Grass cover, Good, HSG B
* 6,560 98 Roof

14,560 79 Weighted Average
7,310 50.21% Pervious Area
7,250 49.79% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 2S: UNDETAINED NE

Runoff

Hydrograph

Time  (hours)
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MSE 24-hr 3
100 Year Rainfall=6.18"
Runoff Area=14,560 sf

Runoff Volume=0.108 af
Runoff Depth=3.88"

Tc=6.0 min
CN=79

2.28 cfs
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Summary for Subcatchment 3S: UNDETAINED SOUTH

Runoff = 0.21 cfs @ 12.13 hrs,  Volume= 0.010 af,  Depth= 3.23"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
MSE 24-hr 3  100 Year Rainfall=6.18"

Area (sf) CN Description
1,065 61 >75% Grass cover, Good, HSG B

* 505 98 SIDEWALK
1,570 73 Weighted Average
1,065 67.83% Pervious Area

505 32.17% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 3S: UNDETAINED SOUTH

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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MSE 24-hr 3
100 Year Rainfall=6.18"

Runoff Area=1,570 sf
Runoff Volume=0.010 af

Runoff Depth=3.23"
Tc=6.0 min

CN=73

0.21 cfs

137



MSE 24-hr 3  100 Year Rainfall=6.18"19-9231 Mukwonago RCAC
  Printed  2/7/2020Prepared by Microsoft

Page 34HydroCAD® 10.00-25  s/n 02918  © 2019 HydroCAD Software Solutions LLC

Summary for Subcatchment 4S: UNDETAINED NW

Runoff = 0.14 cfs @ 12.13 hrs,  Volume= 0.007 af,  Depth= 5.37"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
MSE 24-hr 3  100 Year Rainfall=6.18"

Area (sf) CN Description
95 61 >75% Grass cover, Good, HSG B

* 490 98 ROOF
* 130 98 SIDEWALK

715 93 Weighted Average
95 13.29% Pervious Area

620 86.71% Impervious Area

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

6.0 Direct Entry, 

Subcatchment 4S: UNDETAINED NW

Runoff

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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MSE 24-hr 3
100 Year Rainfall=6.18"

Runoff Area=715 sf
Runoff Volume=0.007 af

Runoff Depth=5.37"
Tc=6.0 min

CN=93

0.14 cfs
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Summary for Pond 1P: BIO BASIN

Inflow Area = 0.913 ac, 56.49% Impervious,  Inflow Depth = 4.14"    for  100 Year event
Inflow = 6.58 cfs @ 12.13 hrs,  Volume= 0.315 af
Outflow = 1.52 cfs @ 12.39 hrs,  Volume= 0.315 af,  Atten= 77%,  Lag= 15.4 min
Discarded = 0.01 cfs @ 12.39 hrs,  Volume= 0.022 af
Primary = 1.51 cfs @ 12.39 hrs,  Volume= 0.293 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Peak Elev= 814.76' @ 12.39 hrs   Surf.Area= 3,620 sf   Storage= 6,462 cf

Plug-Flow detention time= 143.5 min calculated for 0.315 af (100% of inflow)
Center-of-Mass det. time= 144.5 min ( 934.3 - 789.9 )

Volume Invert Avail.Storage Storage Description
#1 811.00' 9,377 cf Custom Stage Data (Irregular) Listed below (Recalc)

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

811.00 2,289 225.0 0.0 0 0 2,289
811.50 2,289 225.0 33.0 378 378 2,402
812.00 2,289 225.0 27.0 309 687 2,514
813.00 2,289 225.0 27.0 618 1,305 2,739
814.00 3,017 248.0 100.0 2,645 3,949 3,636
815.00 3,824 272.0 100.0 3,413 7,362 4,663
815.50 4,239 281.0 100.0 2,015 9,377 5,083

Device Routing     Invert Outlet Devices
#1 Discarded 811.00' 0.150 in/hr Exfiltration over Horizontal area

Conductivity to Groundwater Elevation = 20.00'   
#2 Primary 811.00' 8.0"  Round Culvert

L= 41.4'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 811.00' / 810.83'   S= 0.0041 '/'   Cc= 0.900   
n= 0.010  PVC, smooth interior,  Flow Area= 0.35 sf   

#3 Device 2 811.43' 6.0"  Round Culvert
L= 86.0'   CPP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 811.43' / 811.00'   S= 0.0050 '/'   Cc= 0.900   
n= 0.100,  Flow Area= 0.20 sf   

#4 Device 3 811.00' 3.600 in/hr Exfiltration over Surface area
Conductivity to Groundwater Elevation = 800.00'   

#5 Device 2 813.25' 6.0" Vert. Orifice/Grate  C= 0.600
#6 Device 2 814.70' 24.0" Horiz. Orifice/Grate  C= 0.600

Limited to weir flow at low heads   
#7 Secondary 814.80' 20.0' long  x 10.0' breadth Broad-Crested Rectangular Weir

Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   
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Discarded OutFlow  Max=0.01 cfs @ 12.39 hrs  HW=814.76'   (Free Discharge)
1=Exfiltration  ( Controls 0.01 cfs)

Primary OutFlow  Max=1.48 cfs @ 12.39 hrs  HW=814.76'   (Free Discharge)
2=Culvert  (Passes 1.48 cfs of 2.46 cfs potential flow)

3=Culvert  (Barrel Controls 0.14 cfs @ 0.72 fps)
4=Exfiltration  (Passes 0.14 cfs of 0.37 cfs potential flow)

5=Orifice/Grate  (Orifice Controls 1.06 cfs @ 5.40 fps)
6=Orifice/Grate  (Weir Controls 0.28 cfs @ 0.78 fps)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=811.00'   (Free Discharge)
7=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)

Pond 1P: BIO BASIN

Inflow
Outflow
Discarded
Primary
Secondary

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086420
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Inflow Area=0.913 ac
Peak Elev=814.76'
Storage=6,462 cf

6.58 cfs

1.52 cfs

0.01 cfs

1.51 cfs

0.00 cfs

140



MSE 24-hr 3  100 Year Rainfall=6.18"19-9231 Mukwonago RCAC
  Printed  2/7/2020Prepared by Microsoft

Page 37HydroCAD® 10.00-25  s/n 02918  © 2019 HydroCAD Software Solutions LLC

Summary for Link O: OUTLET

Inflow Area = 1.300 ac, 54.48% Impervious,  Inflow Depth = 3.86"    for  100 Year event
Inflow = 3.57 cfs @ 12.14 hrs,  Volume= 0.418 af
Primary = 3.57 cfs @ 12.14 hrs,  Volume= 0.418 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs

Link O: OUTLET

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=1.300 ac
3.57 cfs

3.57 cfs
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APPENDIX 5 
Water Quality Calculations 

 Post-Development Input Summary 
 Post-Development Output Summary 
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19-9231Castle Senior Living - InputData.txt
Data file name:  R:\2019\19-9231 Mukwonago RCAC (Mukwonago, WI)\04 Civil\SWMP\Modeling\Winslamm\19-9231Castle Senior Living.mdb
WinSLAMM Version 10.4.1
Rain file name:  C:\WinSLAMM Files\Rain Files\WisReg - Milwaukee WI 1969.RAN
Particulate Solids Concentration file name:  C:\WinSLAMM Files\v10.1 WI_AVG01.pscx
Runoff Coefficient file name:  C:\WinSLAMM Files\WI_SL06 Dec06.rsvx
Residential Street Delivery file name:  C:\WinSLAMM Files\WI_Res and Other Urban Dec06.std
Institutional Street Delivery file name:  C:\WinSLAMM Files\WI_Com Inst Indust Dec06.std
Commercial Street Delivery file name:  C:\WinSLAMM Files\WI_Com Inst Indust Dec06.std
Industrial Street Delivery file name:  C:\WinSLAMM Files\WI_Com Inst Indust Dec06.std
Other Urban Street Delivery file name:  C:\WinSLAMM Files\WI_Res and Other Urban Dec06.std
Freeway Street Delivery file name:  C:\WinSLAMM Files\Freeway Dec06.std
Apply Street Delivery Files to Adjust the After Event Load Street Dirt Mass Balance:  False
Pollutant Relative Concentration file name:  C:\WinSLAMM Files\WI_GEO03.ppdx
Source Area PSD and Peak to Average Flow Ratio File:  C:\WinSLAMM Files\NURP Source Area PSD Files.csv
Cost Data file name:
Seed for random number generator:  -42 
Study period starting date:  03/28/69       Study period ending date:  12/06/69
Date:  02-06-2020                           Time:  13:59:21
Site information:

LU# 1 - Commercial:  Detained     Total area (ac):  0.913
     1 - Roofs 1:  0.211 ac.    Pitched    Connected    Source Area PSD File: C:\WinSLAMM Files\NURP.cpz
     13 - Paved Parking 1:  0.260 ac.    Connected    Source Area PSD File: C:\WinSLAMM Files\NURP.cpz
     25 - Driveways 1:  0.039 ac.    Connected    Source Area PSD File: C:\WinSLAMM Files\NURP.cpz
     31 - Sidewalks 1:  0.006 ac.    Connected    Source Area PSD File: C:\WinSLAMM Files\NURP.cpz
     51 - Small Landscaped Areas 1:  0.397 ac.    Normal Silty    Source Area PSD File: C:\WinSLAMM Files\NURP.cpz

LU# 2 - Commercial:  Undetained South     Total area (ac):  0.036
     25 - Driveways 1:  0.012 ac.    Connected    Source Area PSD File: C:\WinSLAMM Files\NURP.cpz
     51 - Small Landscaped Areas 1:  0.024 ac.    Normal Silty    Source Area PSD File: C:\WinSLAMM Files\NURP.cpz

LU# 3 - Commercial:  Undetained NE     Total area (ac):  0.335
     1 - Roofs 1:  0.151 ac.    Pitched    Disconnected Normal Silty    Source Area PSD File: C:\WinSLAMM Files\NURP.cpz
     25 - Driveways 1:  0.002 ac.    Connected    Source Area PSD File: C:\WinSLAMM Files\NURP.cpz
     31 - Sidewalks 1:  0.014 ac.    Connected    Source Area PSD File: C:\WinSLAMM Files\NURP.cpz
     52 - Small Landscaped Areas 2:  0.168 ac.    Normal Silty    Source Area PSD File: C:\WinSLAMM Files\NURP.cpz

LU# 4 - Commercial:  Undetained NW     Total area (ac):  0.016
     1 - Roofs 1:  0.011 ac.    Flat    Disconnected    Normal Silty    Source Area PSD File: C:\WinSLAMM Files\NURP.cpz
     31 - Sidewalks 1:  0.003 ac.    Disconnected    Normal Silty    Source Area PSD File: C:\WinSLAMM Files\NURP.cpz
     51 - Small Landscaped Areas 1:  0.002 ac.    Normal Silty    Source Area PSD File: C:\WinSLAMM Files\NURP.cpz

      Control Practice 1:  Biofilter CP# 1 (DS) - DS Biofilters # 1
         1.  Top area (square feet) =  4239 
         2.  Bottom aea (square feet) =  2399 
         3.  Depth (ft):   4.8 
         4.  Biofilter width (ft) - for Cost Purposes Only:   23 
         5.  Infiltration rate (in/hr) =  0.02 
         6.  Random infiltration rate generation?  No
         7.  Infiltration rate fraction (side):   1 
         8.  Infiltration rate fraction (bottom):   1 
         9.  Depth of biofilter that is rock filled (ft) 0.5 
         10.  Porosity of rock filled volume =  0.33 
         11.  Engineered soil infiltration rate:   3.6 
         12.  Engineered soil depth (ft) =  1.5 
         13.  Engineered soil porosity =  0.27 
         14. Percent solids reduction due to flow through engineered soil =  80 
         15. Biofilter peak to average flow ratio =  3.8 
         16. Number of biofiltration control devices =  1 
         17. Particle size distribution file:  Not needed - calculated by program
         18. Initial water surface elevation (ft):   0 
         Soil Data                        Soil Type Fraction in Eng. Soil
             User-Defined Soil Type         1.000
         Biofilter Outlet/Discharge Characteristics:
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             Outlet type:  Broad Crested Weir
                     1.  Weir crest length (ft):   20 
                     2.  Weir crest width (ft):   10 
                     3.  Height of datum to bottom of weir opening:   3.8 
             Outlet type:  Vertical Stand Pipe
                     1.  Stand pipe diameter (ft):   2 
                     2.  Stand pipe height above datum (ft):   3.7 
             Outlet type:  Surface Discharge Pipe
                     1.  Surface discharge pipe outlet diameter (ft):   0.5 
                     2.  Pipe invert elevation above datum (ft):   2.25 
                     3.  Number of surface pipe outlets:   1 
             Outlet type:  Drain Tile/Underdrain
                     1.  Underdrain outlet diameter (ft):   0.5 
                     2.  Invert elevation above datum (ft):   0 
                     3.  Number of underdrain outlets:   1 

      Control Practice 2:  Filter Strip CP# 1 (DS) - DS Filter Strips # 1
         Total drainage area (acres)= 0.335
         Fraction of drainage area served by filter strips (ac) = 1.00
         Total filter strip width (ft) = 150.0
         Effective flow length (ft) = 15
         Infiltration rate (in/hr)= 0.020
         Typical longitudinal slope (ft.H/ft.V) = 0.015
         Typical grass height (in) = 6.0
         Swale retardance factor = C
         Use stochastic analysis to determine infiltration rate: False
         Infiltration rate coeficient of variation (COV) = 0.00
         Particle size distribution file name: Not needed - calculated by program
         Surface Clogging Load (lbs/sf) = 3.50

      Control Practice 3:  Catchbasin Cleaning CP# 1 (DS) - DS Catchbasins # 2
         1.  Fraction of area served by catchbasins = 1.00
         2.  Number of catchbasins =  1 
         3.  Average sump depth below catchbasin outlet invert (feet) =  2 
         4.  Depth of sediment in catchbasin sump at beginning of study period (ft) =  0 
         5.  Typical outlet pipe diameter (ft) =  0.67 
         6.  Typical outlet pipe Mannings n =  0.01 
         7.  Typical outlet pipe slope (ft/ft) =  0.016 
         8.  Typical catchbasin sump surface area (square feet) =  7.1 
         9.  Total catchbasin depth (feet) =  5 
         10.  Inflow hydrograph peak to average flow ratio =  3.8 
         11.  Leakage rate through sump bottom (in/hr) =  0 
         12.  Catchbasin Critical Particle Size File Name:
         13.  Catchbasin cleaning frequency:  Once every two years
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SLAMM for Windows Version 10.4.1

(c) Copyright Robert Pitt and John Voorhees 2019 All Rights Reserved

Data file name:  R:\2019\19-9231 Mukwonago RCAC (Mukwonago WI)\04 Civil\SWMP\Modeling\Winslamm\19-9231Castle Senior Living.mdb

Data file description:

Rain file name:  C:\WinSLAMM Files\Rain Files\WisReg - Milwaukee WI 1969.RAN

Particulate Solids Concentration file name:  C:\WinSLAMM Files\v10.1 WI_AVG01.pscx

Runoff Coefficient file name:  C:\WinSLAMM Files\WI_SL06 Dec06.rsvx

Pollutant Relative Concentration file name:  C:\WinSLAMM Files\WI_GEO03.ppdx

Residential Street Delivery file name:  C:\WinSLAMM Files\WI_Res and Other Urban Dec06.std

Institutional Street Delivery file name:  C:\WinSLAMM Files\WI_Com Inst Indust Dec06.std

Commercial Street Delivery file name:  C:\WinSLAMM Files\WI_Com Inst Indust Dec06.std

Industrial Street Delivery file name:  C:\WinSLAMM Files\WI_Com Inst Indust Dec06.std

Other Urban Street Delivery file name:  C:\WinSLAMM Files\WI_Res and Other Urban Dec06.std

Freeway Street Delivery file name:  C:\WinSLAMM Files\Freeway Dec06.std

Apply Street Delivery Files to Adjust the After Event Load Street Dirt Mass Balance:  False

Source Area PSD and Peak to Average Flow Ratio File:  C:\WinSLAMM Files\NURP Source Area PSD Files.csv

Cost Data file name:

Seed for random number generator:  -42 

Model Run Start Date:  03/28/69    Model Run End Date:  12/06/69

Date of run:  02-06-2020    Time of run:  13:50:22

Total Area Modeled (acres):  1.300

Years in Model Run:  0.67

Runoff Percent Particulate Particulate Percent

Volume Runoff Solids Solids Particulate

(cu ft) Volume Conc. Yield Solids

Reduction (mg/L) (lbs) Reduction

Total of all Land Uses without Controls: 49989           - 94.95 296.3           - 

Outfall Total with Controls:  46173 7.63% 24.54 70.75 76.12%

Annualized Total After Outfall Controls:  69355                         106.3             

 Concentration Concentration Pollutant Yield Pollutant Yield Pollutant Yield Percent 

Pollutant  No Controls With Controls Conc. Units No Controls  With Controls Units Reduction

Particulate Solids 94.95 24.54 mg/L 296.3 70.75 lbs 76.12%

Particulate Phosphorus 0.2519 0.06706 mg/L 0.7862 0.1933 lbs 75.41%
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APPENDIX 6 
Design Details 

 Proposed Erosion Control Plan 
 Proposed Grading & Utility Plan 
 Proposed Bioretention Basin Detail 
 Storm Sewer Sizing Calculations 
 Anti-Seep Collar Design 

147



148



LO
T 

2
C

S
M

 7
90

1

M
cD

IV
IT

T 
LA

NE

---
---

---
---

---
---

---
--

(6
0'

 W
ID

E)

MUKWONAGO DR. --------------------------- (60' WIDE)

C
5.

0

G
R

A
D

IN
G

 A
N

D
 U

TI
LI

TY
PL

A
N

To
ll 

Fr
ee

 (8
00

) 2
42

-8
51

1

C
A

P

D
SR

C
R

EA
TE

 T
H

E 
VI

SI
O

N

PL
A

N
 M

O
D

IF
IC

A
TI

O
N

S:

#
D

es
cr

ip
tio

n:
D

at
e:

TE
LL

 T
HE

 S
TO

RY

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 JS
D

 P
R

O
JE

C
T 

N
O

:

SH
EE

T 
N

U
M

B
ER

:

SH
EE

T 
TI

TL
E:

D
es

ig
n/

D
ra

w
n:

A
pp

ro
ve

d:

C
LI

EN
T:

PR
O

JE
C

T:

THESE PLANS AND DESIGNS ARE COPYRIGHT PROTECTED AND MAY NOT BE USED IN WHOLE OR IN PART WITHOUT THE WRITTEN CONSENT OF JSD PROFESSIONAL SERVICES, INC.

C
LI

EN
T 

A
D

D
R

ES
S:

PR
O

JE
C

T 
LO

C
A

TI
O

N
:

File: R:\2019\19-9231 Mukwonago RCAC (Mukwonago, WI)\DWG\Civil\Civil Sheets\19-9231 C5 - Grading and Utility Plan.dwg  Layout: 5.0 Grading Plan  User: cpeterson  Plotted: Feb 06, 2020 - 4:35pm  Xref's:

M
IL

W
A

U
K

EE
 R

EG
IO

N
A

L 
O

FF
IC

E
W

23
8 

N
16

10
 B

U
S

S
E

 R
O

A
D

, S
U

IT
E

 1
00

W
A

U
K

E
S

H
A

, W
IS

C
O

N
S

IN
 5

31
88

P.
 2

62
.5

13
.0

66
6

19
-9

23
1

W
A

U
K

ES
H

A
 C

O
U

N
TY

, W
IS

C
O

N
SI

N
VI

LL
A

G
E 

O
F 

M
U

K
W

O
N

A
G

O

A
D

D
IT

IO
N

B
IR

C
H

R
O

C
K

 C
A

ST
LE

 

M
U

K
W

O
N

A
G

O
, W

I 5
31

49
21

0 
M

cD
IV

IT
T 

LA
N

E

D
at

e:
11

/0
6/

20
19

LE
G

EN
D

G
R

A
D

IN
G

 A
N

D
 S

EE
D

IN
G

 N
O

TE
S

“
”

“
”

“
”

U
TI

LI
TY

 N
O

TE
S

G
EN

ER
A

L 
N

O
TE

S

R
ev

is
ed

 p
er

 V
ill

ag
e 

C
om

m
en

ts
12

/1
2/

20
19

R
ev

. p
er

 V
ill

. &
 W

D
N

R
 C

om
m

en
ts

02
/0

6/
20

20

149



C
6.

2

D
ET

A
IL

S

C
A

P

D
SR

C
R

EA
TE

 T
H

E 
VI

SI
O

N

PL
A

N
 M

O
D

IF
IC

A
TI

O
N

S:

#
D

es
cr

ip
tio

n:
D

at
e:

TE
LL

 T
HE

 S
TO

RY

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 JS
D

 P
R

O
JE

C
T 

N
O

:

SH
EE

T 
N

U
M

B
ER

:

SH
EE

T 
TI

TL
E:

D
es

ig
n/

D
ra

w
n:

A
pp

ro
ve

d:

C
LI

EN
T:

PR
O

JE
C

T:

THESE PLANS AND DESIGNS ARE COPYRIGHT PROTECTED AND MAY NOT BE USED IN WHOLE OR IN PART WITHOUT THE WRITTEN CONSENT OF JSD PROFESSIONAL SERVICES, INC.

C
LI

EN
T 

A
D

D
R

ES
S:

PR
O

JE
C

T 
LO

C
A

TI
O

N
:

File: R:\2019\19-9231 Mukwonago RCAC (Mukwonago, WI)\DWG\Civil\Civil Sheets\19-9231 C6 - Details.dwg  Layout: C6.2 Details  User: cpeterson  Plotted: Feb 06, 2020 - 4:42pm  Xref's:

M
IL

W
A

U
K

EE
 R

EG
IO

N
A

L 
O

FF
IC

E
W

23
8 

N
16

10
 B

U
S

S
E

 R
O

A
D

, S
U

IT
E

 1
00

W
A

U
K

E
S

H
A

, W
IS

C
O

N
S

IN
 5

31
88

P.
 2

62
.5

13
.0

66
6

19
-9

23
1

W
A

U
K

ES
H

A
 C

O
U

N
TY

, W
IS

C
O

N
SI

N
VI

LL
A

G
E 

O
F 

M
U

K
W

O
N

A
G

O

A
D

D
IT

IO
N

B
IR

C
H

R
O

C
K

 C
A

ST
LE

 

M
U

K
W

O
N

A
G

O
, W

I 5
31

49
21

0 
M

cD
IV

IT
T 

LA
N

E

D
at

e:
11

/0
6/

20
19

ST
O

R
M

 M
A

N
H

O
LE

ST
O

R
M

 &
 S

A
N

IT
A

R
Y 

SE
W

ER
B

ED
D

IN
G

W
A

TE
R

M
A

IN
 B

ED
D

IN
G

G
A

TE
 V

A
LV

E 
B

O
X 

SE
TT

IN
G

FR
O

N
T 

VI
EW

SI
D

E 
VI

EW

D
O

W
N

SP
O

U
T

RE
V

E
70

01
-1

10
-3

97
DW

G 
NO

.
1 O

F 
1

SH
EE

T
1:

40
SC

AL
E

DW
G 

SI
ZE

A

31
30

 V
ER

ON
A 

AV
E

BU
FO

RD
, G

A 
30

51
8

PH
N 

(7
70

) 9
32

-2
44

3
FA

X 
(7

70
) 9

32
-2

49
0

ww
w.

ny
lo

pl
as

t-u
s.c

om

DR
AI

N 
BA

SI
N 

W
IT

H 
DO

ME
 G

RA
TE

QU
IC

K 
SP

EC
 IN

ST
AL

LA
TI

ON
 D

ET
AI

L

TI
TL

E
PR

OJ
EC

T 
NO

./N
AM

E

MA
TE

RI
AL

DA
TE

RE
VI

SE
D 

BY

03
-2

5-
10

DA
TE

EB
C

DR
AW

N 
BY

06
-1

2-
18

NM
H

8"
 - 

36
"

2'-
0"

 S
UM

P
4"

 M
IN

 O
N 

8"
 - 

24
"

6"
 M

IN
 O

N 
30

" &
 36

"

MI
NI

MU
M 

PI
PE

 B
UR

IA
L

DE
PT

H 
PE

R 
PI

PE
MA

NU
FA

CT
UR

ER
RE

CO
MM

EN
DA

TI
ON

(M
IN

. M
AN

UF
AC

TU
RI

NG
RE

Q.
 S

AM
E 

AS
 M

IN
. S

UM
P)

(3
)  

VA
RI

AB
LE

 IN
VE

RT
 H

EI
GH

TS
AV

AI
LA

BL
E 

(A
CC

OR
DI

NG
 T

O
PL

AN
S/

TA
KE

 O
FF

)

TH
E 

BA
CK

FI
LL

 M
AT

ER
IA

L S
HA

LL
 B

E 
CR

US
HE

D 
ST

ON
E 

OR
 O

TH
ER

GR
AN

UL
AR

 M
AT

ER
IA

L M
EE

TI
NG

 T
HE

 R
EQ

UI
RE

ME
NT

S 
OF

 C
LA

SS
 I,

CL
AS

S 
II, 

OR
 C

LA
SS

 III
 M

AT
ER

IA
L A

S 
DE

FI
NE

D 
IN

 A
ST

M 
D2

32
1.

BE
DD

IN
G 

& 
BA

CK
FI

LL
 F

OR
 S

UR
FA

CE
 D

RA
IN

AG
E 

IN
LE

TS
 S

HA
LL

 B
E

PL
AC

ED
 &

 C
OM

PA
CT

ED
 U

NI
FO

RM
LY

 IN
 A

CC
OR

DA
NC

E 
W

IT
H 

AS
TM

 D
23

21
.

W
AT

ER
TI

GH
T 

JO
IN

T
(C

OR
RU

GA
TE

D 
HD

PE
 S

HO
W

N)

NY
LO

PL
AS

T 
DR

AI
N 

BA
SI

N 
W

IT
H 

DO
ME

 G
RA

TE

1  
-  

8"
 - 

30
" D

OM
E 

GR
AT

ES
 S

HA
LL

 B
E 

DU
CT

ILE
 IR

ON
 P

ER
 A

ST
M 

A5
36

    
   G

RA
DE

 70
-5

0-
05

.
2  

-  
8"

 &
 10

" D
OM

E 
GR

AT
ES

 F
IT

 O
NT

O 
TH

E 
DR

AI
N 

BA
SI

NS
 W

IT
H 

TH
E 

US
E

    
   O

F 
A 

PV
C 

BO
DY

 T
OP

.  S
EE

 D
RA

W
IN

G 
NO

. 7
00

1-
11

0-
04

5.
3  

-  
DR

AI
N 

BA
SI

N 
TO

 B
E 

CU
ST

OM
 M

AN
UF

AC
TU

RE
D 

AC
CO

RD
IN

G 
TO

 P
LA

N
    

   D
ET

AI
LS

.  R
IS

ER
S 

AR
E 

NE
ED

ED
 F

OR
 B

AS
IN

S 
OV

ER
 84

" D
UE

 T
O 

SH
IP

PI
NG

    
   R

ES
TR

IC
TI

ON
S.

  S
EE

 D
RA

W
IN

G 
NO

. 7
00

1-
11

0-
06

5.
4  

-  
DR

AI
NA

GE
 C

ON
NE

CT
IO

N 
ST

UB
 JO

IN
T 

TI
GH

TN
ES

S 
SH

AL
L C

ON
FO

RM
 T

O
    

   A
ST

M 
D3

21
2 F

OR
 C

OR
RU

GA
TE

D 
HD

PE
 (A

DS
 N

-1
2/H

AN
CO

R 
DU

AL
 W

AL
L)

,
    

   N
-1

2 H
P,

 &
 P

VC
 S

EW
ER

 (4
" -

 36
").

5  
-  

AD
AP

TE
RS

 C
AN

 B
E 

MO
UN

TE
D 

ON
 A

NY
 A

NG
LE

 0°
 T

O 
36

0°
.  T

O 
DE

TE
RM

IN
E

    
   M

IN
IM

UM
 A

NG
LE

 B
ET

W
EE

N 
AD

AP
TE

RS
 S

EE
 D

RA
W

IN
G 

NO
. 7

00
1-

11
0-

01
2.

6  
-  

8"
 - 

30
" D

OM
E 

GR
AT

ES
 H

AV
E 

NO
 LO

AD
 R

AT
IN

G.

(1
, 2

)  
IN

TE
GR

AT
ED

 D
UC

TI
LE

 IR
ON

GR
AT

E 
TO

 M
AT

CH
 B

AS
IN

 O
.D

.

TH
IS

 P
RI

NT
 D

IS
CL

OS
ES

 S
UB

JE
CT

 M
AT

TE
R 

IN
 W

HI
CH

NY
LO

PL
AS

T 
HA

S 
PR

OP
RI

ET
AR

Y 
RI

GH
TS

.  T
HE

 R
EC

EI
PT

OR
 P

OS
SE

SS
IO

N 
OF

 T
HI

S 
PR

IN
T 

DO
ES

 N
OT

 C
ON

FE
R,

TR
AN

SF
ER

, O
R 

LIC
EN

SE
 T

HE
 U

SE
 O

F 
TH

E 
DE

SI
GN

 O
R

TE
CH

NI
CA

L I
NF

OR
MA

TI
ON

 S
HO

W
N 

HE
RE

IN
RE

PR
OD

UC
TI

ON
 O

F 
TH

IS
 P

RI
NT

 O
R 

AN
Y 

IN
FO

RM
AT

IO
N

CO
NT

AI
NE

D 
HE

RE
IN

, O
R 

MA
NU

FA
CT

UR
E 

OF
 A

NY
AR

TI
CL

E 
HE

RE
FR

OM
, F

OR
 T

HE
 D

IS
CL

OS
UR

E 
TO

 O
TH

ER
S

IS
 F

OR
BI

DD
EN

, E
XC

EP
T 

BY
 S

PE
CI

FI
C 

W
RI

TT
EN

PE
RM

IS
SI

ON
 F

RO
M 

NY
LO

PL
AS

T.

®

©
20

13
 N

YL
OP

LA
ST

(4
)  

VA
RI

OU
S 

TY
PE

S 
OF

 IN
LE

T 
& 

OU
TL

ET
 A

DA
PT

ER
S

AV
AI

LA
BL

E:
  4

" -
 36

" F
OR

 C
OR

RU
GA

TE
D 

HD
PE

(A
DS

 N
-1

2/H
AN

CO
R 

DU
AL

 W
AL

L, 
AD

S/
HA

NC
OR

SI
NG

LE
 W

AL
L)

, N
-1

2 H
P,

 P
VC

 S
EW

ER
 (E

X:
 S

DR
 35

),
PV

C 
DW

V 
(E

X:
  S

CH
 40

), 
PV

C 
C9

00
/C

90
5,

CO
RR

UG
AT

ED
 &

 R
IB

BE
D 

PV
C

(5
)  

AD
AP

TE
R 

AN
GL

ES
 V

AR
IA

BL
E

0°
 - 

36
0°

 A
CC

OR
DI

NG
 T

O 
PL

AN
S

4'
 C

A
TC

H
 B

A
SI

N
 (C

U
R

B
 IN

LE
T)

FI
EL

D
 D

R
A

IN
C

A
TC

H
 B

A
SI

N
/IN

LE
T

U
N

D
ER

D
R

A
IN

ST
O

R
M

W
A

TE
R

 B
IO

 B
A

SI
N

 D
ET

A
IL

N
O

TE
: B

A
SI

N
 O

U
TL

ET
 S

H
O

W
N

 F
O

R
G

R
A

PH
IC

A
L 

PU
R

PO
SE

S 
(S

EE
 S

H
EE

T
C

3.
0 

FO
R

 P
LA

N
 V

IE
W

 L
O

C
A

TI
O

N
)

G
U

M
 R

U
B

B
ER

 A
N

TI
-S

EE
P 

C
O

LL
A

R

SA
N

IT
A

R
Y 

SE
W

ER
 C

LE
A

N
O

U
T

SA
N

IT
A

R
Y 

SE
W

ER
M

A
N

H
O

LE
R

ev
. p

er
 V

ill
. &

 W
D

N
R

 C
om

m
en

ts
02

/0
6/

20
20

150



IRN Date:

Notes:
0.67 ft

0.0041 ft/ft
814.95
811.00

3.00

Ls  - Length of Discharge Pipe in Saturated Zone

y - Headwater Acting on Discharge Pipe

z -

0.0041
(0.25 - 0.0410)

                  30"x30"
                  One Collar

Performed By:

100yr Pond Water Surface Elev. =

10/24/2019

Ls  =

SOUTH BIORETENTION

Discharge Pipe Slope = 

Ls  = (814.95  - 811.00) 28.11 ft

Discharge Pipe Diameter = 

1 +(3.00 + 4)

Pond Discharge Pipe Elev. =

Embankment Side Slope

Embankment Side Slope (H:1) =

Anti-Seep Collar Design
Project: MUKWONAGO CBRF
Project Location: MUKWONAGO, WI
JSD Project # : 19-9231

PipeSlope
PipeSlopezyLs

25.0
1)4(

MADISON REGIONAL OFFICE
161 Horizon Drive, Suite 101
Verona, Wisconsin 53593
Ph: (608) 848-5060   Fax: (608) 848-2255

MILWAUKEE REGIONAL OFFICE
W238 N1610 Busse Rd., Ste 100
Waukesha, Wisconsin 53188
Ph: (262) 513-0666 Fax: (262) 513-1232
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BIRCHROCK CASTLE ADDITION

APPENDIX 7 
Operation and Maintenance Plan 
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Birchrock Castle Addition 
Storm Water Maintenance Agreement 

Village of Mukwonago, County of Waukesha, WI 

       , as “Owner” of the property described in Exhibit A, in accordance 
with Chapter 34 of the Village of Mukwonago Municipal Code, agrees to install and 
maintain storm water management practices on the subject property in accordance with 
approved plans and Storm Water Permit conditions. The Owner further agrees to the 
terms stated in this document to ensure that the storm water management practices 
continue serving the intended functions in perpetuity. This Agreement includes the 
following exhibits: 

Exhibit A: Legal Description of the real estate for which this Agreement applies (“Property”). 
Exhibit B: Location Map - shows an accurate location of each storm water management 
practice affected by this Agreement.  
Exhibit C: Maintenance Plan - prescribes those activities that must be carried out to maintain 
compliance with this Agreement.  
Exhibit D: Design Summary - contains a summary of key Engineering calculations and other 
data used to design the storm water management practices. 
Exhibit E: As-built survey (to be recorded as an addendum) - shows a detailed “as-built” cross 
section and plan view of the storm water management practices. 
Exhibit F: Engineering/Construction Verification (to be recorded as an addendum) - provides 
verification from a Professional Engineer that the design and construction of the storm water 
management practices complies with all applicable technical standards and the Village’s 
requirements.

NOTE:  After construction verification has been accepted by the Village of Mukwonago, 
for all planned storm water management practices, an addendum(s) to this agreement 
shall be recorded by the Village showing construction details and construction 
verification.  The addendum(s) may contain several additional exhibits, as described 
below.

Through this Agreement, the Owner hereby subjects the Property to the following covenants, conditions 
and restrictions:  

1. Upon execution of this Agreement, the Village shall record the Agreement at the Waukesha 
County or Walworth County Register of Deeds, as applicable. The recording of this Agreement 
shall be a condition for the issuance of a Storm Water Permit. An addendum to this Agreement 
shall be recorded upon project completion which shall include submittal of Exhibit E and Exhibit F 
in an acceptable form to the Village. The recording of Amendment #1 including Exhibit E and 
Exhibit F shall be a condition for the issuance of an occupancy permit.  

2. The Owner shall construct, maintain and if necessary reconstruct the storm water management 
practices so as to maintain their compliance with applicable governmental, statutes, ordinances or 
rules.  The Owner shall be responsible for the routine and extraordinary maintenance and repair 
of the storm water management practices identified in Exhibit B in accordance with the 
maintenance plan contained in Exhibit C. 

3. The Owner shall, at their own cost inspect the storm water best management practices on an 
annual basis and maintain records of annual inspections and maintenance performed.  Records 

153



shall be made available to the Village upon request within 30 days of written notice. Annual 
inspections shall be performed as detailed in Exhibit C Maintenance Plan of the storm water 
maintenance agreement and shall be performed to determine if the facility is functioning within the 
design parameters. Commencing in 2020 - and every five years thereafter the Owner shall, at 
their own cost, have a certification inspection of the storm water management practices 
conducted by a professional engineer, who shall then file a report with the Village of Mukwonago 
no later than December 31st of the same year.  Upon written notification by Village of Mukwonago 
or its designee the Owner shall, at their own cost and within a reasonable time period determined 
by the Village of Mukwonago, have an inspection of the storm water management practices 
conducted by a professional engineer, who shall then file a report with the Village of Mukwonago.  
The Owner shall thereafter timely complete any maintenance or repair work recommended in any 
of the above reports.  The Owner shall be liable for the failure to undertake any maintenance or 
repairs.  

4. In addition, and independent of the requirements under paragraph 2 above, the Village of 
Mukwonago, or its designee, is authorized but not required to access the property as necessary 
to conduct inspections of the storm water management BMP’s to ascertain compliance with the 
terms and intent of this Agreement and the activities prescribed in Exhibit C.  The Village of 
Mukwonago may require work to be done which differs from the report(s) described in paragraph 
3 above, if the Village of Mukwonago reasonably concludes that such work is necessary and 
consistent with the intent of this agreement and /or with Chapter 34 of the Village Code of 
Ordinances.  Upon notification by the Village of Mukwonago of required maintenance or repairs, 
the Owner shall complete the specified maintenance or repairs within a reasonable time frame, as 
determined by the Village of Mukwonago.  

5. If the Owner does not complete an inspection under 3 above or complete the required 
maintenance or repairs under 2 above within the specified time period, the Village of Mukwonago 
is authorized, but not required, to perform the specified inspections, maintenance or repairs.  In 
the case of an emergency situation, as determined by the Village of Mukwonago, no notice shall 
be required prior to the Village of Mukwonago performing emergency maintenance or repairs.   

The cost of inspections or measures undertaken by the Village pursuant to this agreement shall 
be first paid from the proceeds of any surety maintained to secure the performance by the 
Owner/Developer of its obligations under this agreement and the conditions of the use, site and 
architectural approval.  In the event that the costs of said measures shall exceed the value of the 
surety or the surety has expired or been terminated, then in that event the cost of said measures 
shall be assessed as a special charge for current services pursuant to Wis Stat Sec. 66.0627. 
Any such assessment which is not paid within 60 days after billing shall be deemed a delinquent 
special charge and shall become a lien upon the parcel against which such charge has been 
assessed.  Such delinquent charges shall be extended upon the current or next tax roll as a 
delinquent tax against the parcels for which payment has not been received by the Village and all 
proceedings in relation to the collection, return and sale of property for delinquent real estate 
taxes shall apply to such special charges.  The Developer hereby consents to the levy of such 
charge and waives notice and the right to hearing.  

6. This Agreement shall run with the property and be binding upon all heirs, successors and 
assigns.  After the Village records this document, the Village of Mukwonago shall have the sole 
authority to modify this agreement contingent upon the Village of Mukwonago providing a 30 day 
written notice to the current Owner. Any modifications shall conform to the minimum requirements 
of Chapter 34 (or its successor) and be written so as to ensure the long-term maintenance of the 
storm water BMP’s.    

7. The Owner/Developer agrees to pledge a surety in a form acceptable to the Village of 
Mukwonago to secure performance of the obligations arising from the construction and 
maintenance of the storm water BMPs provided for under this Agreement in the amount of 120% 
of the actual cost of the storm water BMPs.  Said surety shall remain in effect for a period of three 
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(3) years from the date of the execution of this Agreement or until drawn upon in full by the Village 
or one year (1) from the date of the certification of the storm water improvements whichever 
occurs first.   Release of the surety prior to the deadlines stated herein shall be governed by 
Mukwonago Village code section 34-108(c) as amended  

8. This Agreement shall be governed and construed in accordance with the laws of the State of 
Wisconsin. 

Dated this ____ day of __________________, 202____  

Owner:  

__________________________________________  
Authorized Representative of      

__________________________________________  
(Printed Name of Authorized Representative)  

State of Wisconsin:  
County of Waukesha  

Personally came before me this ____ day of _________________, 202____, the above named  
___________ ________________, as the authorized Representative of _____________________ 
___________________for the purpose of signing this document, to me known to be the person who 
executed the foregoing instrument and acknowledged the same.  

____________________________________  
[Name]  

Notary Public, Waukesha County, WI  
 My commission expires: _____________  

 Accepted by the Village of Mukwonago this ____ day of ______________, 202__.  

_____________________  
Fred Winchowky, Village President  

______________________  
Diana Dykstra, Village Clerk  

This document was drafted by:  
David Roberts, P.E. 
JSD Professional Services, Inc. 
Milwaukee Regional Office 
W238 N1610 Busse Road, Suite 100 
Waukesha, WI 53188 
Telephone: 262-513-0666 
Email: david.roberts@jsdinc.com
   155



Exhibit A – Legal Description

The following description and reduced copy map identifies the land parcel(s) affected by 
this Agreement. For a larger scale view of the referenced document, contact the 
Waukesha County Register of Deeds office.

Project Identifier: Mukwonago CBRF building  

Date of Recording:  11/6/95

Map Produced By:  Gary Schaefer

Legal Description:  Lot 2 of Certified Survey Map No. 7901, recorded on December 22. 
1995 in Volume 68 of Certified Survey Maps on Pages 140 to 146, as Document 
No. 2089198, being  a redivision of Outlet 1, Mukwonago Estates East, being a 
resubdivision of Lots 43 and 44, 56 to 61 inclusive, 78 to 82 inclusive, 103 and 104, 
157 to 200 inclusive, Outlet 1, Part of outlot 2, and all of Outlots 3, 4, 7 and 8 in 
"Mukwonago Estates”, being a subdivision of part of the Northwest l /4 of the 
Southeast I1/4 of Section 35, Township 5 North, Range l8 East, in the Village of 
Mukwonago, County of Waukesha, State of Wisconsin. 
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Exhibit B - Location Map
Storm Water Management Practices Covered by this 

Agreement

The storm water management practices covered by this Agreement are depicted in the reduced 
copy of the construction plans, as shown below. The practices include the Biofiltration Basin, 
filter strip, catch basins and storm sewer system.

All of the noted storm water management practices are located in Lot 2 of CSM 7901, as noted 
in Exhibit A.

Subdivision Name:  N/A

Storm water Practices:  Biofiltration Basin, Filter Strip, Catch Basin and Storm Sewer 
System

Location of Practices:  The Biofiltration Basin is located in the SW corner of site, the catch 
basin and storm sewer are located within the parking lot and landscape areas in front 
of the building and the filter strip is between the back of the building and the wetland.

Owners: Castle Senior Living

Biofiltration
Basin

Storm Pipes

Filter Strip
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Exhibit C
Maintenance Plan 

This exhibit explains the basic function of each of the storm water practices listed in Exhibit B and 
prescribes the maintenance requirements to remain compliant with this Agreement. The 
maintenance activities listed below are aimed to ensure these practices continue serving their 
intended functions in perpetuity. The list of activities is not all inclusive, but rather indicates the 
minimum type of maintenance that can be expected for this particular site. Access to the storm 
water practices for maintenance vehicles is shown in Exhibit B. Any failure of a storm water 
practice that is caused by a lack of maintenance will subject the Responsible Party to 
enforcement of the provisions of this Agreement by the Village of Mukwonago. 

BIOFILTRATION BASIN 
OPERATIONS AND MAINTENANCE

I. ROUTINE  MAINTENANCE 
A. Inspection

1. Performance of the bioretention should be inspected monthly 
and after every major storm event, following the initial 
construction to evaluate if the basin is draining within the design 
time limits.
a. Water plants should be watered as necessary the first 

year to establish plants.
2. If performance does not meet the design goals, complete 

repairs to the facility to meet the design requirements.
3. Following the initial year of monthly inspections, quarterly 

inspections of the facility should be made. Inspect the facility 
for:
a. Differential settlement 
b. Cracking
c. Erosion
d. Leakage
e. Tree and woody plant growth on the embankments 

and plant health
f. Condition of the inlets and outlets and level spreaders
g. Sediment  accumulation 
h. Vigor and density of vegetation on the floor of the 

basin and buffer strips
i. pH testing of the soil
j. Observation wells and/or under drains

B. Mowing – Native Vegetation
1. During establishment of vegetation, the first mowing shall occur 

once it reaches a height of 10 to 12 inches.
2. Control woody plant invasion by mowing once a year. The 

vegetation height shall be 5 to 6 inches after mowing.
3. Mow once per year in the fall after November 1st.
4. Remove trash and debris at the time of mowing.

C. Erosion Control
1. Inspect quarterly for erosion. Inspection after major storm 

events for erosion problems is also recommended if practical
2. Repair all eroded areas immediately. Temporary erosion 

controls may be necessary to facilitate repairs.
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D. Tilling
1. If the basin is located on marginally permeable soils, annual or 

semi- annual tilling may be needed to maintain infiltration
capacity.

2. Tilled areas should be immediately re-vegetated to prevent erosion.

E. Pre-Treatment Systems 
1. Maintenance of the pre-treatment system should include 

sediment removal, oil and grease skimming, and grass filter 
strip maintenance.

2. Inspect the structural elements of the pre-treatment system and 
repair if needed.

F. Mulch
1. Re-mulch void areas as needed.
2. Add additional mulch once per year.

II. NON-ROUTINE  MAINTENANCE 

A. Structural  Maintenance 
1. Inspect pipe systems quarterly.
2. Remove and replace pipe systems that have eroded or rusted.
3. Earthen structures should be inspected annually. Erosion 

should be repaired immediately upon discovery.

B. Restoration of Infiltration Capacity
1. Over time the original infiltration capacity of the basin will 

be diminished.
2. Deep tilling can be done to restore the infiltration capacity of the 

basin. The basin will be drained and the soils dried to a depth of 8 
inches.

3. The top 2 to 3 inches of topsoil, chisel plowing, and adding topsoil 
and compost can be done.

4. The basin must be restored with native plantings.

C. Watering
1. Water plants need to be watered as necessary during the first 

growing season.
2. After the first growing season, water as necessary during dry periods.

STORM SEWER SYSTEM 
OPERATIONS AND MAINTENANCE

I. INSPECTION
A. Frequency

a. Inspect catch basins, inlets and manholes at least once per year.
b. Inspect storm sewer end sections at least twice per year and after 

major rainfall events.

B. Inspection
a. Catch Basins, Inlets and Manholes

i. Inspect for sediment deposition in the bottom of structures.
ii. Check frames and lids for cracks and wear such as rocking lids 
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or lids moved by traffic and for shifted frames.
iii. Check chimneys for cracked mortar, cracked lift rings and spalling.
iv. Check for leaks at joints.
v. Check surrounding areas for pollutants such as leaks from 

dumpsters, minor spills and oil dumping.
b. Storm Sewer End sections

i. Observe for obstructions, accumulation of sediment and 
trash, undermining and joint separation.

ii. Inspect end treatment for settlement, scour and displaced armoring.

II. STANDARD  MAINTENANCE 
A. Catch Basins, Inlets and Manholes

a. Repair any deterioration threatening structural integrity immediately.
b. Replace worn or cracked frames and lids. Frames that have shifted 

should be re-centered and re-set on the structure.
c. Repair any spalled or cracked mortar. Cracked rings should be 

repaired or replaced.
d. Repair leaking joints.
e. Clean manhole and storm inlet inverts of deposited material. Catch 

basins should be cleaned before the sump is 40 percent full or 
every 2-years, whichever comes first.

f. Remove potential sources of contamination away from catch basins, 
inlets and manholes.

B. Storm Sewer End sections
a. End sections should be free flowing; trash, debris and obstructions 

should be removed to prevent backups.
b. End sections which have separated from the storm sewer pipe shall be 

reset on firm bedding and reconnected to the existing storm sewer 
pipe. Restrain joints if necessary.

c. Scour areas shall be repaired immediately. Replace missing soil with 
clean fill and replace/install end treatment. Missing armoring will 
require additional stone, typically one class larger.

d. Excessive material deposited at the storm sewer outfall is indicative 
of: a disturbed area upstream draining to the system or a potential 
failure of a system component. Disturbed areas draining to the system 
should be stabilized immediately or diverted to drain to a BMP. 
Potential system failures require non-standard  maintenance. 

III. NON-STANDARD  MAINTENANCE 
A. Non-standard maintenance includes inspection, repair or replacement 

of buried structures.
a. Televising of buried structures (pipes) should occur when excessive 

material is found within the system or at an outfall with no apparent 
source area visible at the surface, or the system experiences frequent 
backups.

b. Follow the recommendations for the repair and/or replacement of 
system components televised by a firm specializing in this work.

FILTER STRIP  
OPERATIONS AND MAINTENANCE

I. ROUTINE  MAINTENANCE 
A. Inspection

1. Vegetative buffers shall at a minimum be inspected weekly and 
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within 24 hours after every precipitation event that produces 0.5 
inches of rain or more during a 24-hour period.

2. Vegetative buffers shall be inspected for proper distribution of 
flows, sediment accumulation and signs of rill formation. 

B. Mowing
1. A stand of dense vegetation shall be maintained to a height of 3 – 

12 inches.

C. Erosion Control
1. If the vegetative buffer becomes silt covered, contains rills, or is 

otherwise rendered ineffective, other perimeter sediment control 
measures shall be installed. Eroded areas shall be repaired and 
stabilized.

2. Repairs shall be completed as soon as possible with 
consideration to site conditions. 
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Exhibit D – Design Summary 

The proposed development is 15,7770 sq.ft  building expansion with a new parking lot.  The proposed 
development has been designed to capture the storm water drainage from the parking lot and for the south 
half of the roof and routed to a bio-retention basin.  Below is a summary of the release rates and water quality. 

Site Release Rate Summary 

The Table below summarizes the storm water release rates associated with the development.   

Existing Release Rate
(cfs)

Proposed Release Rate
(cfs)

1 year 0.63 0.61
2 year 0.96 0.77
10 year 2.46 1.42
100 year 6.44 3.57

* Note:  Total peak runoff rates are based on the addition of the peak discharge 
rates from the associated hydrographs at the peak time for the site; due to 
varying peak times, the total discharge rates are not a direct summation of the 
peak rates for each.  Refer to the attached watershed summary for additional 
information.

Water Quality Summary 

The Table below summarizes the water quality associated with the development.   

Pollutant Yield
Without Controls

(lbs)

Pollutant Yield
After Controls

(lbs)

Percent
Reduction

Particulate
Solids 296.3 70.75 76.12%

Particulate
Phosphorus 0.7862 0.1933 75.41%
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Exhibit D
Data Summary Sheet for Bio Basin

Design Element Design Data
Site assessment data: (see attached maps)
Contributing drainage area to basin (Subcatchment 1S) 1.065 acres
Distance to nearest private well (including off site wells) >100 feet
Distance to municipal well (including off site wells) >1200 feet
Wellhead protection area involved? No
Ground slope at site of proposed basin Approx. = 9.0 11.0%
Any buried or overhead utilities in the area? No
Proposed outfall conveyance system/discharge (w/distances) 41’ – 8” HDPE to Wetland
Any downstream roads or other structures? (describe) No
Floodplain, shoreland or wetlands? Existing wetland complex to the North
Soil investigation data (see attached map & soil logs):
Number of soil investigations completed 0
Do elevations of test holes extend 3 ft. below proposed bottom? N/A
Average soil texture at basin bottom elevation (USDA) Compacted native soil
Design infiltration rate at basin bottom and method of analysis 0.15 – Based on infiltration rate for Soil type
Measured infiltration rate following construction
Distance from basin bottom to bedrock 10+ feet
Distance from basin bottom to seasonal water table
General basin design data (see attached detailed drawings):
Basin bottom surface area 0.053 acre
Effective infiltration area 0.053 acre
2% of development area (1.3 acres) 0.026 acre
Basin bottom elevation 813.00
Top of berm elevation (after settling) and width 815.80 / 6 ft. minimum
Basin storage below outlet 0
10% of 2 yr 24 hr post development runoff volume 0.0066 ac ft
Time to completely infiltrate stored water through engineered fill. 26 hours (100 yr storm event)
Sediment forebay size & depth N/A – no forebay for bio basin
Sediment storage depth & design maintenance N/A – no permanent pool depth

Design Basin Inflow, Outflow & Storage Data
(see attached hydrographs and detail drawings)

Inflow Peak Maximum
Outflow Rate

Max. Water
Elevation

Storage Volume at
Max. Elev.

Outflow Control
Structures*

1.51 cfs
(Post 1 yr./24 hr. peak) 0.11 cfs 813.13 1,619 c.f. #3 and #5

1.87 cfs
(Post 2 yr./24 hr. peak) 0.13 cfs 813.33 2,089 c.f. #3 and #5

3.32 cfs
(Post 10 yr./24 hr. peak) 0.60 cfs 813.75 3,230 c.f. #3 and #5

6.58 cfs
(Post 100 yr./24 hr. peak) 1.52 cfs 814.76 6,462 c.f. #3, #5 and #6

* The controlling elements are summarized below (See attached detail drawing of Biofiltration Basin):
#3 = Underdrain
#5 = 6” Orifice @ elev. 813.25
#6 = 24” Grate @ elev. 814.70

164



B
io

fil
tr

at
io

n 
D

et
ai

l

165



Village of Mukwonago, Walworth and Waukesha Counties, State of Wisconsin 

RESOLUTION 2020-03 
 

CONDITIONAL USE PERMIT 
TO APPROVE A SITE PLAN AND ARCHITECTURAL REVIEW AS A CONDITIONAL USE 
FOR PLANNED UNIT OVERLAY DISTRICT (PUD) FOR BIRCHROCK PROPERTIES, LLC; 

210 MCDIVITT LN; PARCEL MUKV 2012-215-002; BIRCHROCK PROPERTIES, LLC; 
APPLICANT 

 
WHEREAS, pursuant to Section 100-53 of the Zoning Code, an application for a  Conditional 
Use Permit has been filed to approve a site plan and architectural review as a conditional use 
for planned unit overlay district (PUD) for property located at 210 McDivitt Ln; Parcel MUKV 
2012-215-002; Birchrock Properties, LLC; Applicant, and 
 
WHEREAS, the existing parking surface area being removed, and a new parking lot being 
situated along the southern portion of the property.  The new single story structure is being 
positioned to the East of the existing structure and being connected with a walkway.  There is 
also a proposed new walkway at the terminus and north end of the existing structure, to connect 
the hallways with a corridor; and  
 
WHEREAS, applicant submitted application and plans to take existing parking surface area 
being removed, and a new parking lot being situated along the southern portion of the property.  
The new single story structure is being positioned to the East of the existing structure and being 
connected with a walkway.  There is also a proposed new walkway at the terminus and north 
end of the existing structure, to connect the hallways with a corridor; and  
 
WHEREAS, Section 100-53 allows modifications to certain standards of the Zoning Code and 
other Municipal Code requirements as a Planned Unit Development Overlay approved as a 
Conditional Use; and 
 
WHEREAS, Section 100-53 requires with submittal of a request for modifications as a Planned 
Unit Development that a General Development Plan be approved prior to submittal of final and 
detailed development construction plans; 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 250 feet of the boundaries of the properties affected, a public hearing 
was conducted by the Village Plan Commission on December 10, 2019; and 
 
WHEREAS, the Board of Building and Zoning Appeals, on January 30, 2020, approved the 
following: 

a. Variance of 18.2 feet to allow a proposed pervious concrete drive to be 1.8 feet from 
the mapped wetland. 

b. Variance of 17.5 feet to allow a proposed concrete pad to house a dumpster enclosure 
to be 2.5 feet from the mapped wetland. 

c. Variance of 6.7 feet to allow a proposed building addition to be 13.3 feet from the 
mapped wetland, instead of the required 20-foot setback from a mapped an delineated 
wetland, pursuant to Section 100-283(f)(1)a. of the Village of Mukwonago Municipal 
Code. 
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Village of Mukwonago, Walworth and Waukesha Counties, State of Wisconsin 

WHEREAS, the request for site plan and architectural review as a conditional use for planned 
unit overlay district (PUD) or property located at 210 McDivitt Ln; Parcel MUKV 2012-215-002; 
Birchrock Properties, LLC as submitted has been reviewed and recommended by the Village 
Plan Commission on March 10, 2020. 
 
NOW, THEREFORE, BE IT RESOLVED by the Village Board of the Village of Mukwonago, 
Wisconsin hereby approves the Conditional Use Permit to approve a site plan and architectural 
review as a conditional use for planned unit overlay district (PUD) or property located at 210 
McDivitt Ln; Parcel MUKV 2012-215-002; Birchrock Properties, LLC; Applicant, subject to the 
following conditions: 
 

 
1. Entry gable ends will be accented with brick or brick veneer matching the existing building. 
2. For the R-10 Zoning standards, the rear yard building setback shall be permitted to be 

amended from the required 40 feet to the shown 24.4 feet, on the provided pan set from the 
applicant and on file with the Zoning Administrator at Village Hall 

3. For the Parking Lot standards, the setback of the edge of parking surface area shall be 
permitted to be amended from the required 20 feet to the shown 15 feet with landscaping 
between the surface and the roadway, as shown on the provided plan set from the applicant 
and on file with the Zoning Administrator at Village Hall. 

4. For the impervious coverage standards, the total amount of impervious coverage shall be 
permitted to be amended from the required 40% to the proposed percentage of 52%, as 
calculated and shown on the plans submitted by the applicants dated December 12, 2019 to 
accommodate the desire for parking on the site. 

5. Site Plan and Architectural Review approval for the new single story 20 unit RCAC structure 
and associated parking lot, building additions, storm water pond, shall be subject to all plans 
and information submitted for the application by the applicant, Castle Senior Living, and 
dated February 6, 2020, with all plans and information on file in the office of the Zoning 
Administrator.  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 Zoning Administrator 
and Supervisor of Inspections to conform to the Building and Fire Safety Codes and all 
plans may be further modified to conform to Village design standards.  However, the basic 
layout and design of the site shall remain unchanged. 

6. Approval shall be valid for one (1) year from date of approval by the Village Board and will 
be unique to the applicant and this proposal only. 

7. Prior to the start of any site construction or issuance of a building permit, whichever occurs 
first, the following shall occur: 
a. All final site development plans shall be consistent with the plans noted in Condition No 5 
    and all calculations verified or as modified. 
b. Approval of the site construction and building plans by the Fire Chief, which may include, 

but are not limited to, Knox box and notification requirements, internal fire suppression, 
external fire department connection location and hydrant locations. 

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

d. The Village Engineer, the Utilities Director and the Public Works Director shall approve all 
updated revised site engineering and utility plans and documents, including a complete 
Erosion Control Plan, and Stormwater Management Plan.  Items specified in the letter 
from the Village Engineer dated January 6, 2020 shall be satisfied with the consent of the 
Village Engineer prior to permit issuance. 

e. The issuance of this permit is contingent upon the approval of a storm water 
management plan and storm water maintenance agreement by the Village Board. 

f. Approval of building plans shall include appropriate locations of the external mechanical 
equipment (if applicable) to be placed hidden from view from neighboring properties, as 
approved by the Zoning Administrator. 
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g. Approval of dumpster construction plan specification showing block construction and 
shielded metal gates to ensure the Zoning standards are met, as approved by the Zoning 
Administrator. 

h. A pre-construction meeting shall occur with Village Staff to ensure all applicable items 
mentioned above have been remedied. 

8. Prior to temporary occupancy issuance, and if needed prior to final occupancy permit, the 
following shall occur: 
a. Completion of all site grading in accordance with submitted and approved plans. 
b. Completion of the storm water management basin for the overall development. 
c. Completion of the building and additions in accordance with approved plans and all 

applicable codes. 
d. Completion of paving of driveways and parking lots, including parking signage, space 

pavement markings and all other pavement markings. 
9. Prior to final occupancy permit, which shall be issued no later than 120 days after any 

temporary occupancy permit, the following shall occur: 
a. Completion of all items required in Condition No 7. 
b. Installation of all Zoning Administrator approved site landscaping as shown on approved 

plans. 
 
 

NOW, THEREFORE, BE IT RESOLVED subject to the following: 
 

1. This permit shall become effective upon the execution and recording by the owners 
and operators of the Premises of an acceptance hereof in such form as to 
constitute an effective covenant that shall run with the land subject to the 
provisions contained herein.  Said permit shall be recorded with the Register of 
Deeds. 

2. This permit shall be void unless, pursuant to the building and Zoning Codes of the 
Village, the approved use is commenced or the building permit is obtained within 
twelve (12) months of the date of Planning Commission approval noted above. 

3. This grant is subject to amendment and termination in accordance with the 
provisions of the Zoning Code of the Village 

4. Construction and operation of the use granted shall be in strict conformity to the 
approved site, building, and operations plans filed in connection with the Petition 
for this permit, and exhibited hereto. 

5. Any of the conditions of this permit which would normally be the responsibility of 
tenants of the premises shall be made a part of their lease by the Owner, which 
lease shall contain provisions for posting of the pertinent conditions to notify 
employees thereof. 

6. This grant shall automatically be null and void if this use is discontinued for a 
period of twelve (12) months. 

7. Failure to allow reasonable and routine inspections of the property constitutes 
grounds for revocation of the Conditional Use permit. 

8. Upon recording of this grant, any/all other use approvals related to this property 
including for instance but not necessarily limited to, conditional uses. Uses by right, 
concept plans, and similar, shall immediately and permanently become null and 
void. 
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Passed and dated this 18th day of March 2020. 
 
     VILLAGE OF MUKWONAGO 
 
  
     By:  ____________________________ 
            Fred Winchowky, Village President 
 
 
 
     Attest: ____________________________ 
      Diana A Dykstra, Village Clerk 
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Office of the Village Planner 

 

 440 River Crest Court, Mukwonago, Wisconsin 53149 Tel.(262) 363-6420x2111 –Fax (262) 363-6425 –planner@villageofmukwonago.com  

 

 

www.villageofmukwonago.com 

 

Date:        March 3, 2020 
 
To:            Village of Mukwonago Plan Commission 
 
From:        Ben Kohout, AICP; Village Planner  
 
Subject:    Family Ventures of Mukwonago, LLC (Maple Centre PUD) Three Lot CSM for 80 foot wide public road 
extension and 100 foot wide public road extension on Parcel No. MUKV2013999008 
 
Meeting:  March 10, 2020 Plan Commission meeting 

 
Property location:  East side of E. Wolf Run, approximately 600 feet east of E. Wolf Run, and approximately 
2,400 feet (1/2 mile) north of Maple Avenue. 

 
Current zoning:  B-5, Business District with Business Mixed Use (BMX) Overlay District 

 
General description:  The proposed CSM is part of the requirements and obligations of the Village to provide 
for access to the site, as well as provisions for utilities, from E. Wolf Run and northerly to adjoining property.  
The resulting roadway and utility access is part of the agreed upon terms of development and will be an 
exhibit (Exhibit C) in the Developer’s agreement as part of this development (approved in 2019 as part of 
Maple Centre PUD approval). 
 
The resulting CSM will create three lots, with Lots 1 and 2 to be future Commercial usage, and Lot 3 to be 
future apartments and other associated amenities, as approved with the Planned Unit Development from 
2019. 

 
Staff has reviewed this CSM and has no concerns with this request. 

 
Recommendation 

 
Approval.   
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Print Date: 3/3/2020

DISCLAIMER: The Village of Mukwonago does not guarantee the accuracy 
of the material contained here in and is not responsible for any misuse or 
misrepresentation of this information or its derivatives.

SCALE: 1" = '
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VILLAGE OF MUKWONAGO

440 River Crest Court

PO Box 206

Mukwonago, WI 53149

262-363-6420

6,000.00
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Print Date: 3/3/2020

DISCLAIMER: The Village of Mukwonago does not guarantee the accuracy 
of the material contained here in and is not responsible for any misuse or 
misrepresentation of this information or its derivatives.
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Village of Mukwonago, Walworth and Waukesha Counties, State of Wisconsin

RESOLUTION 2020-13

RESOLUTION APPROVING A CERTIFIED SURVEY MAP 
VILLAGE OF MUKWONAGO, APPLICANT

WHEREAS, pursuant to Article IV of the Land Division Ordinance, an application for a 3-Lot 
Certified Survey Map for the vacant property located along the East side of E Wolf Run, 
approximately 600 feet east of E Wolf Run, and approximately 2,400 feet (1/2 mile) north of 
Maple Avenue, in the Village of Mukwonago, was filed in the office of the Village Clerk, Village 
of Mukwonago, Wisconsin, and

WHEREAS, the application was submitted by the Village of Mukwonago, will create three lots, 
with Lots 1 and 2 to be future Commercial usage, and Lot 3 to be future apartments and other 
associated amenities, and

WHEREAS, the Certified Survey Map has been reviewed and recommended by the Village Plan 
Commission.

NOW, THEREFORE, BE IT RESOLVED by the Village Board of the Village of Mukwonago, 
Wisconsin hereby approves the 2-Lot Certified Survey Map dated March 18, 2020 prepared by 
Chris Ruetten, Public Land Surveyor.

NOW, THEREFORE, BE IT FURTHER RESOLVED the applicant, upon the approval of this 
Certified Survey Map, shall agree to accept the same in writing.

Passed and dated this 18th day of March 2020.

VILLAGE OF MUKWONAGO

By: ____________________________
      Fred Winchowky, Village President

Attest: ____________________________
Diana Dykstra, Village Clerk
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Office of the Village Planner 

 

 440 River Crest Court, Mukwonago, Wisconsin 53149 Tel.(262) 363-6420x2111 –Fax (262) 363-6425 –planner@villageofmukwonago.com  
 

 

www.villageofmukwonago.com 
 

Date:        March 3, 2020 
 
To:            Village of Mukwonago Plan Commission 
 
From:        Ben Kohout, AICP; Village Planner  
 
Subject:    Village of Mukwonago Property One lot CSM 
 
Meeting:  March 10, 2020 Plan Commission meeting 

 
Property location:  East side of E. Wolf Run, at terminus of existing E. Wolf run (SE side). 

 
Current zoning:  B-5, Business District  

 
General description:  The proposed CSM is part of the requirements and obligations of the Village to provide 
for water main and sanitary sewer main extensions and property for stormwater detention area to adjoining 
property to the East and to provide this property to the adjoining property owner.  This property transaction 
was a part of agreed upon terms of development and will be an exhibit (Exhibit D) in the Developer’s 
agreement as part of this development (approved in 2019 as part of Maple Centre PUD approval). 
 
The resulting CSM will create two lots, with the proposed “Lot 1” to be given to the adjoining land owner to 
the east.  The remaining southern balance of land will be retained by the Village of Mukwonago. 

 
Staff has reviewed this CSM and has no concerns with this request. 

 
Recommendation 

 
Approval.   
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Print Date: 3/3/2020

DISCLAIMER: The Village of Mukwonago does not guarantee the accuracy 
of the material contained here in and is not responsible for any misuse or 
misrepresentation of this information or its derivatives.
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Village of Mukwonago, Walworth and Waukesha Counties, State of Wisconsin

RESOLUTION 2020-12

RESOLUTION APPROVING A CERTIFIED SURVEY MAP 
VILLAGE OF MUKWONAGO, APPLICANT

WHEREAS, pursuant to Article IV of the Land Division Ordinance, an application for a 2-Lot 
Certified Survey Map for the vacant property located along the East side of E Wolf Run, at 
terminus of existing E Wolf Run (SE side), in the Village of Mukwonago, was filed in the office of 
the Village Clerk, Village of Mukwonago, Wisconsin, and

WHEREAS, the application was submitted by the Village of Mukwonago, with the proposed “Lot 
1” to be given to the adjoining land owner to the east.  The remaining southern balance of land 
will be retained by the Village of Mukwonago, and

WHEREAS, the Certified Survey Map has been reviewed and recommended by the Village Plan 
Commission.

NOW, THEREFORE, BE IT RESOLVED by the Village Board of the Village of Mukwonago, 
Wisconsin hereby approves the 2-Lot Certified Survey Map dated March 18, 2020 prepared by 
Chris Ruetten, Public Land Surveyor.

NOW, THEREFORE, BE IT FURTHER RESOLVED the applicant, upon the approval of this 
Certified Survey Map, shall agree to accept the same in writing.

Passed and dated this 18th day of March 2020.

VILLAGE OF MUKWONAGO

By: ____________________________
      Fred Winchowky, Village President

Attest: ____________________________
Diana Dykstra, Village Clerk
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Public Engagement: 

 Going Beyond the  

     Usual Participants 

 Evaluating Public 

    Input in a Digital Age  

 

Who Should Attend 

Plan commission members, 

planners, zoning administrators, 

elected officials and anyone else 

who has an interest in gaining 

new skills regarding public 

engagement.  

 

Benefits of 

Participation 

Have you considered using Social 

Media to reach your constituents 

or to increase public 

engagement?  

Through two presentations  

participants will learn about 

surveys, strategies and use of 

Social Media platforms to 

increase public engagement.  

This workshop can help bridge 

the knowledge/experience gap 

and increase confidence for those 

who will make decisions affecting 

their community for years to 

come.   

 

     

An EEO/AA employer, University of Wisconsin-Madison 

Extension provides equal opportunities in employment and 

programming, including Title VI, IX and ADA requirements. 

Please make requests for reasonable accommodations to 

ensure equal access to educational programs as early as 

possible preceding the scheduled program, service or 

activity. 

Workshop Location 

Genesee Town Hall 

S43 W31391 Hwy. 83 

Genesee Depot, WI  

April 30, 2020 

6:30-8:30 pm 

Genesee Town Hall 
 

A Plan Commission  

Workshop Offered by   

UW-Madison Extension 

Waukesha County  

Enhance Your  

Plan Commission Skills 
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Plan Commission Workshop 
 

April 30, 2020 — 6:30-8:30 PM — Genesee Town Hall 

Agenda Overview  

 

Welcome and Agenda Review 

Presentations:  
 

Kristin Runge will lead a discussion on the promise and peril of social media for 
stakeholder engagement.  We'll look at strategies for engaging or disengaging with 
residents and stakeholders in online forums such as Facebook, Twitter and NextDoor, 
and how those social media sites can be used as platforms for moving users into 
broader engagements and issue-based surveys.  

 Presenter: Kristin Runge, Communications Researcher, Economic Development 
Administration University  Center, UW-Madison 
 

Kevin Muhs will share The Southeastern Wisconsin Regional Planning Commission’s 

(SEWRPC) experience with using social media to engage with the public, the lessons 

they’ve learned, and how they’d like to improve and grow.  

 Presenter: Kevin Muhs, Executive Director of the Southeastern Wisconsin Regional 

Planning Commission   

Wrap Up and Evaluation 
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Workshop is $40. Registration is required. Space is limited. No Refunds. 

Contact Ann Wied at 262-548-7788 or ann.wied@wisc.edu   

for more information.  
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