
August 2, 2023 
 
Women’s Leadership Center 
 
Compatibility Report (18.0821.G (2): 
 
Our proposed use of the property (Indoor Institutional – Intensive, 18.0308B and Residential 
Garage or Shed, 18.0315I) is consistent with the P & I zoning (Principal Land Uses Permitted by 
CUP and Accessory Uses Permitted by Right) and the Village’s recently adopted 
Comprehensive Land Use Plan.  Our property has been designated with P & I land use for 
many years.  If the Women’s Leadership Center project was building 20,000sf or less, the CUP 
requirement would not apply.  To achieve the Women’s Leadership Center program, we 
propose to build 24,894sf.  The minor incremental difference in FAR (.053 to .068) will have a 
negligible impact on the surrounding neighborhood and the additional building area will not 
appreciably impact the site. 
 
The project design respects the environmental corridor designation with impervious coverage of 
19% (buildings and paving).  We have tagged and surveyed 808 existing trees and propose to 
only remove 20% (does not include invasive and dead trees).  The storm water control system 
is focused on water quality and infiltration that meets the regulatory requirements.   
 
Our design team has carefully crafted a project, with site design and architecture, that respects 
the property by softly integrating the Women’s Leadership Center program and related 
infrastructure, so it feels “at home” and connected to the uniqueness of the site.  The placement 
of the three principal buildings and one accessory building on the site exceed the required 
setbacks from the property lines and Geneva Lake.  The same is true for all vehicular paving.  
The design (mass, height and form) of the buildings is respectful of the natural character of the 
property and the surrounding area.  The design and construction of the project is pursuing a 
LEED Gold designation. 
 
The site layout, grading, storm water and utilities have been designed to harmonize and 
complement the site’s natural land forms and minimize tree removal.  The overall vision for the 
property is to encourage meeting attendees and staff to enjoy and explore the site at all times of 
the year.  Most of the parking is located near Constance Blvd with an appropriate setback for 
landscape screening.  Key landforms (Oak Savannah Knoll and Woodland Clearing) are 
preserved and enhanced to support low impact activities that meeting attendees can enjoy.  
 
The development density (.068 FAR) of the Women’s Leadership Center use is low to modest.    
Our traffic generation is low, with trips for attendees mostly happening by shuttling from local 
hotels or George Williams College using passenger vans (12-15 persons). 
 
The property has wonderful topography and hundreds of existing trees.  Throughout its previous 
ownership, maintenance and stewardship of the plant communities has been lacking or non-
existent.  Over the past 100 years or more, invasive woody and herbaceous plants have taken 
over the site.  During the past year, the Women’s Leadership Center took the first steps to 
reverse the decades of neglect by removing about 90 invasive trees and a majority of the 
invasive understory.    Our goal is to restore the entire property to a high-quality southeast 
Wisconsin woodland.  The plant list will primarily focus on native material (woody and 
herbaceous).   
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The Women’s Leadership Center believes our project will enhance the desired character of 
Williams Bay.  Our use is consistent with the existing zoning, the Comprehensive Land Use 
Plan and will support the local economy.  The low-density development is being designed to 
complement and harmonize with the wooded site and the varied topography.  We have sited our 
buildings to respect our neighbors and will restore the woodland site so that it will be a positive 
example in Williams Bay which also reflects the aspirations and heritage of the Kishwauketoe 
Nature Conservancy. 
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Women’s Leadership Center 
Conditional Use Permit Narrative: 18.1207.D(2) 
 

The not-for-profit Women’s Leadership Center at Williams Bay is a multidisciplinary hub where 

leaders from various fields will gather to learn, innovate, exchange ideas, and challenge existing 

paradigms to create new possibilities. The Center will primarily serve women leaders at the 

forefront of public and private enterprise, global supply chain, engineering and technology, 

infrastructure and design, and space and astrophysics. Once established, the Women’s 

Leadership Center will serve as a platform for these leaders to engage in transformative 

conversations and meaningful collaborations which will have the opportunity to change the 

world. 

The Woman’s Leadership Center will be located on an 8.6-acre site on the shores of Geneva 

Lake more particularly described as follows: 

Lot 1 of Certified Survey Map No. 4998, recorded December 20, 2021, as 
Document No. 1053121, and being part of Block A and part of Block C of 
Assessor's Subdivision, being a part of the SE. 1/4 of the SW. 1/4 of Section 1 
and the NE. 1/4 of the NW. 1/4 of Section 12, T.01N., R.16E., Village of Williams 
Bay, Walworth County, Wisconsin. 

Part of Tax Key No. WAS 00001A 

The Center is contiguous to George Williams College of Aurora University and Yerkes 

Observatory and will be immersed in the site’s natural beauty and rich history. Due to its close 

proximity to these two learning institutions, the Center is grounded in opportunity for cross-

collaboration. The Women’s Leadership Center team has also planned a restoration of the site 

with native vegetation to further pronounce the historical value and visual allure of the grounds. 

The Center, which will feature three unique buildings named The Lodge (13,150 SF), The 

Council (8,104 SF), and The Cabin (3,640 SF), will provide opportunities for various forms of 

programming including: summits, focused retreats, seminars, and roundtable discussions.  The 

combined total conditioned space of the Center’s buildings is 24,894 square feet.  A small 

maintenance shed, located adjacent to the required on-site parking, is also being planned.   

The three primary buildings, The Lodge, The Council and The Cabin are strategically organized 

to respect neighboring properties such that distinct programming can occur in each while still 

maintaining a harmonious relationship between the three spaces, the lake, and the surrounding 

natural environment.  The Lodge and The Council, in particular, are designed to support a 

variety of meeting and gathering functions, catering to a range of group sizes and program 



August 3, 2023 

durations. The Cabin will have private accommodations for up to three guest artists or lecturers 

concurrently, to support on-site programming. The Center’s campus is designed to be active 

year-round, hosting a range of activities from an engaging day-long board retreat for 15-20 

attendees to a five day-long leadership summit for 60-80 attendees.  Attendees will be provided 

overnight accommodations at either George Williams College or several of the local boutique 

hotels in the area and will be shuttled to the Center for activities.  The general location of the 

three primary buildings and the maintenance shed is depicted on the site plan submitted with 

the Center’s conditional use permit application.   

The design of the Women’s Leadership Center has been a highly resourced and skillful meeting 

of minds to execute. Two and a half years in the planning, the Women’s Leadership Center is a 

combined effort of the award-winning architecture firm, Studio Gang Architects, the landscape 

design studio, OLIN, contractor Pepper Construction, arts management consultants AMS 

Planning & Research, and owner Ann Drake, and her knowledgeable team of advisors and staff. 

The Center, a cultural incubator by design, aspires to immerse itself into and enhance the vitality 

of arts, science, and culture already present in Williams Bay and the surrounding communities. 



Village of Williams Bay Zoning Ordinance  

 

 
Section 18.0400:  
Density and Intensity Standards 132 Adopted: November 7, 2011 

B. Natural Resources Site Evaluation Worksheet: This worksheet is intended to determine which areas of a 
site may be considered natural areas requiring protection and preservation, and which areas are most 
suited for development. 

Figure 18.0404: Natural Resources Site Evaluation Worksheet 

Step 1: Determine the Gross Site Area (GSA) of the Site  

A. Total site area as determined by site survey. ____acres

B. Sum up areas located within proposed street rights-of-way and within the proposed boundaries of 
public facilities designated in the Village’s Comprehensive Plan and/or required for dedication per 
subdivision regulations. 

____acres

C. Sum up land that, although part of the same parcel, is not contiguous to or is not accessible from 
the road network proposed to serve the project 

____acres

D. Sum up land that is proposed for a different development option or a different zoning district ____acres

E. Sum up areas covered by navigable waters (lakes & streams) ____acres

F. Add up Rows B through E ____acres

G. Subtract Row F from Row A (Row F – Row A) = Gross Site Area (GSA) ____acres

Step 2: Determine the Required Resource Protection Area (RPA) of the Site:  

H. Portion of gross site area containing floodways ____acres

I. Portion of gross site area containing floodplain areas ____acres

J. Portion of gross site area containing floodfringes ____acres

K. Portion of gross site area containing wetlands ____acres

L. Portion of gross site area containing lakeshores ____acres

M. Portion of gross site area containing woodlands 
 

____acres

N. Portion of gross site area containing steep slopes 
 

____acres

O. Add up Rows H through N = Required Resource Protection Area (RPA) 
 

____acres

Step 3: Determine the Net Developable Area (NDA) of the Site:  

P. Subtract Row O from Row G (Row G [GSA] – Row O [RPA]) = Net Developable Area (NDA) 
 

____acres

Q. Multiply Row P by the Maximum Gross Intensity or Density allowable in the zoning district to 
calculate Maximum development potential for the site. 

 
____acres
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M E M O R A N D U M 

To:  Bonnie Schaeffer, Village of Williams Bay Zoning Administrator 

From: Michael Slavney, FAICP, Vandewalle & Associates 

Re: Application of Natural Resources Site Evaluation, Zoning Ordinance Section 18.0404 

Date: August 5, 2021 

This memo responds to your request for an explanation as to how the Natural Resources Site 

Evaluation Worksheet (NRSEW) is to be used in determining the development potential of a large 

vacant site in Williams Bay. 

In a nutshell, the NRSEW is intended to be used as a tool to ensure that the implications of the 

Natural Resources Overlay Zoning Districts is understood. It is not a regulatory tool in and of itself. 

Specifically, the Purpose Statement for the NRSEW 18.0404.A describes the use of the overlay 

zoning districts to protect natural resource areas that are sensitive to disruption caused by 

development and other land use activities. Although the use of overlay zoning districts for 

floodplains and wetlands is universal in Wisconsin and throughout the country, Williams Bay is one 

of only a few communities in the state that protects upland natural resources such as mature 

woodlands and steep slopes with overlay zoning. 

The worksheet itself is designed to ensure that all protected natural resource areas are mapped as the 

first step in considering development and preservation options for a parcel. Specifically, 18.0404.B 

states “This worksheet is intended to determine which areas of a site may be considered natural 

areas requiring protection and preservation, and which areas are most suited for development.” The 

use of the word “may” in this section is intentional, and was meant to convey that the worksheet 

itself is not a regulatory instrument.  

The detailed provisions for determining development potential are found in Section 18.0405. 

Subsection A.(4) states: 

(4) The effect of protected natural resources on the development potential of the subject property 

should be evaluated. A Natural Resources Site Evaluation worksheet (see Figure 18.0404 above) 

should be completed for the site. All resources listed should be identified on the subject property, 

and the total area of the property (in acres) covered by those resources, (resource protection 

areas (RPA)) should be determined, as should the gross site area (GSA) and the net developable 

area (NDA) of the subject property. 

Using the detailed environmental mapping sources cited in the Zoning Ordinance, it is clear that the 

subject property on the south side of Constance Boulevard is almost completely covered by 

Woodlands. The Selective Cutting land use in Section 18.0307.D (described on page 97) is permitted 

in every zoning district, and allows up to 30% of the combined woodland area on a site to be 

removed. When a Site Plan is prepared for Village Review, it must show the boundaries of a 

Development Pad that contains all areas of site disturbance including all areas of tree cutting, 

clearing, and grading. This Development Pad may not contain more than 30% of the combined 

woodland area on the parcel. For woodland removal over 30% and conditional use permit for Clear 

Cutting (Section 18.307.E) would be required. The review criteria for Clear Cutting is stringent. 

Please let me know if you have any additional questions. 



August 3, 2023 

Planning Request Application - Statements 

Statement of proposed use of property, with pertinent facts regarding the size of the area 
involved, extent of development, type of operation, etc. 

The Women’s Leadership Center property is 8.63 acres.  The density of the development is 
quite low at .068 FAR.  The placement of the three principal buildings and one accessory 
building on the site exceed the required setbacks from the property lines and Geneva Lake. 
The same is true for all vehicular paving.   

The Council and Lodge buildings are where the meetings and dining will take place and these 
are located on the western portion of the site adjacent to George Williams College.  The Cabin 
building is located on the eastern portion of the site adjacent to the residential zoning.  The 
maximum meeting planned for either the Council or Lodge is 80 people (excluding staff and 3rd 
party food service).  This 80-person group would occupy both buildings and the site during the 
day’s activities.  The Cabin would provide overnight accommodations for up to 3 presenters or 
lecturers or artists, for a period of 1 day to 2 weeks.  There will be 3-6 Women’s Leadership 
Center staff with office space at the Council building.  The meeting sizes will range from 10-80 
people, meetings will cover 1-5 days, with 1-3 meetings per week and operations covering 48 
weeks a year.  The goal is to provide 50-80 meetings a year.   

Onsite parking is provided (in accordance with Village regulations) to support visitors and staff, 
and there is one loading area on the east side of the Lodge.  The design and construction of the 
project is pursuing a LEED Gold designation.   

Statement showing the compatibility of the proposed zoning district and/or use to the 
Village Comprehensive Plan. 

Our proposed use of the property (Indoor Institutional – Intensive, 18.0308B and Residential 
Garage or Shed, 18.0315I) is consistent with the P & I zoning (Principal Land Uses Permitted by 
CUP and Accessory Uses Permitted by Right) and the Village’s recently adopted 
Comprehensive Land Use Plan.  Our property has been designated with P & I land use for 
many years.  The adjacent properties to the north and west have P & I zoning, to the south is 
Geneva Lake and to the east is R-2 residential zoning.  The design respects the environmental 
corridor designation with impervious coverage of 19% (buildings and paving).   

We have tagged and surveyed 808 existing trees and propose to only remove 20% (does not 
include invasive and dead trees).  The topography and trees are assets to the proposed 
development and to the character of Williams Bay.  Our design team has carefully crafted a 
project, with site design and architecture, that respects the property by softly integrating the 
Women’s Leadership Center program and related infrastructure, so it feels “at home” and 
connected to the uniqueness of the site. 

If the Women’s Leadership Center project was building 20,000sf or less, the CUP requirement 
would not apply.  To achieve the Women’s Leadership Center program, we propose to build 
24,894sf.  The minor incremental difference in FAR (.053 to .068) will have a negligible impact 
on the surrounding neighborhood and the additional building area will not appreciably impact the 
site. 
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Statement showing compatibility of the proposed zoning district and/or use with the 
adjacent properties and neighborhoods. 
 
The design (mass, height and form) of the buildings is respectful of the natural character of the 
property and the surrounding area.  Their locations on the site were selected to appreciate 
views of Geneva Lake and the beauty of the site itself.  The exterior materials will harmonize 
and connect the buildings to the primary colors and textures of the property along with the 
surrounding area.  Each building has incorporated windows that promote views and connect the 
visitors to the site.  The technical design of the glass supports minimizing bird strikes.   
 
The site layout, grading, storm water and utilities have been designed to harmonize and 
complement the site’s natural land forms and minimize tree removal.  The overall vision for the 
property is to encourage meeting attendees and staff to enjoy and explore the site at all times of 
the year.  Key landforms (Oak Savannah Knoll and Woodland Clearing) are preserved and 
enhanced to support low impact activities that meeting attendees can enjoy.  The property has 
wonderful topography and hundreds of existing trees.  The landscape planting design will 
address the zoning requirements to screen the parking from Constance Blvd, provide a buffer 
planting along the eastern property line for the residential zoning and replace 1 for 1 any trees 
removed as part of developing the property.  Our goal is to restore the entire property to a high-
quality southeast Wisconsin woodland.  The plant list will primarily focus on native material 
(woody and herbaceous). 
 
The Women’s Leadership Center believes our project will enhance the desired character of 
Williams Bay.  The low-density development is being designed to complement and harmonize 
with the wooded site and the varied topography.  We have sited our buildings to respect our 
neighbors and will restore the site so that it will be a positive example in Williams Bay which 
also reflects the aspirations and heritage of the Kishwauketoe Nature Conservancy. 
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Planning Request Application 
 Village of Williams Bay

250 Williams Street  PO Box 580  Williams Bay, WI 53191 
www.vi.williamsbay.wi.gov 

Phone: 262-245-2700 

Request: 
Please check all that apply. 

 Site Plan [§18.1206] - $200.00 plus $.04/sf floor area 
 Conditional Use Permit (CUP) [§18.1207] - $500.00 
 Certificate of Compliance [§18.1211] - $200.00  
 Temporary Use Permit [§18.1208] - $200.00  
 Preliminary Plat - $200.00 plus $20.00 per lot 
 Certified Survey Map (CSM) - $200.00 plus $20.00 per lot 
 Final Plat - $100.00 plus $10.00 per lot 
 Planned Development Overlay (PDO) [§18.0709] - $500.00 
 Planned Development Amendment - $500.00 
 Zoning Text or Map Amendment [§18.1204] - $500.00 
 Project Concept Review - $200.00 
 Land Use Plan Amendment - $500.00 
 Interpretation [§18.1216] - $200.00 
 Appeal [§18.1217] - $500.00 
 Other: ____________________  Fee: ________ 

Physical Address of Site: 

Tax Parcel Number: 

Project or Development Name:  _________________________________________ 

Applicant 
________________________________________________________ 

____________________ 

eMail: 
Phone: ______ _______________________________________

Owner of Site 
________________________________________________________ 

___________________ 

eMail: 
Phone: _______ ______________________________________

Legal Representative 
Name:    ________________________________________________________ 
Mailing Address: ____________________________________________________ 

________________________________________________________ 
eMail: ________________________________________________________ 
Phone: ________________________________________________________

Architect, Engineer, Contractor 
Name:    ________________________________________________________ 
Mailing Address: ____________________________________________________ 

Date application was received: 

Fee Paid: 

X
X

Women's Leadership Center

Constance Woods, LLC

______354 Seymour Court, Elkhorn, WI 53121_________________ 
______lblackbourn@godfreylaw.com_______________________ 

Constance Woods, LLCName:    
Mailing Address: ___c/o Lisle W. Blackbourn, Godfrey, Leibsle, Blackbourn & Howarth, S.C.

_______354 Seymour Court, Elkhorn, WI 53121________________ 
______lblackbourn@godfreylaw.com_________________________ 

Lisle W. Blackbourn
354 Seymour Court
Elkhorn, WI 53121
lblackbourn@godfreylaw.com

262-741-1515

Studio Gang Architects c/o Chris Bennett
1520 W. Division St.

Name:    
Mailing Address: __c/o Lisle W. Blackbourn, Godfrey, Leibsle, Blackbourn & Howarth, S.C.

327 Constance Boulevard, Williams Bay, WI 53191_(pending approval) 

___ ___WA499800001__________________________ 

__262-______741-1515____

__262-______741-1515____





September 13, 2023  

Women’s Leadership Center  

 

390-0821 Group Development and Large Development Standards. Summary of paragraph 6 and 8 per 

Village Administrator comment dated 9.13.23 

CHAPTER (6)  

Overall building design. The building exterior shall complement other buildings in the vicinity, and shall be 

of a design determined appropriate by the Plan Commission: 

(a)  

The building shall employ varying setbacks, heights, roof treatments, doorways, window 

openings, and other structural or decorative elements to reduce apparent size and scale of the 

building.  

Response: All buildings (Lodge, Council, Cabin) employ varying design elements noted in 390-0821 

(6a) 

(b)  

A minimum of 20% of the structure's facades that are visible from a public street shall employ 

actual protrusions or recesses with a depth of at least six feet. No uninterrupted facade shall 

extend more than 100 feet. 

Response: All buildings (Lodge, Council, Cabin) employ varying design elements noted in 390-0821 

(6b). No uninterrupted façade extends more than 100’ 

(c)  

A minimum of 20% of all of the combined linear roof eave or parapet lines of the structure shall 

employ differences in height, with such differences being six feet or more as measured eave to 

eave or parapet to parapet. 

Response: The combined linear roof eaves of the buildings employ more than 20% of varying 

heights noted in 390-0821 (6c)  

(d)  

Roofs with particular slopes may be required by the Village to complement existing buildings or 

otherwise establish a particular aesthetic objective. 

Response: The Village has not issued any such requirement.   

 

 

https://ecode360.com/34302610#34302610
https://ecode360.com/34302611#34302611
https://ecode360.com/34302612#34302612
https://ecode360.com/34302613#34302613
https://ecode360.com/34302614#34302614


 

(e)  

Ground-floor facades that face public streets shall have arcades (a series of outdoor spaces 

located under a roof or overhang and supported by columns or arches), display windows, entry 

areas, awnings, or other such features along no less than 60% of their horizontal length. The 

integration of windows into building design is required, and shall be transparent, clear glass (not 

tinted) between three to eight feet above the walkway along any facades facing a public street. 

The use of blinds shall be acceptable where there is a desire for opacity. 

Response: NA 

(f)  

Building facades shall include a repeating pattern that includes no fewer than three of the 

following elements: color change; texture change; material modular change; and expression of 

architectural or structural bay through a change in plane no less than 24 inches in width, such as 

an offset, reveal, or projecting rib. At least one of these elements shall repeat horizontally. All 

elements shall repeat at intervals of no more than 30 feet, either horizontally or vertically. 

Response: All building deploy repeating façade designed material patterns that change with 

offsets, reveals, heights, depths, proportions, and no pattern repeats more than 30 feet in height 

horizontal or vertical 

(g)  

Landscaped berm. For development exceeding 20,000 square feet in total gross floor area, and 

where the subject property abuts an area zoned or planned for residential or institutional use, a 

minimum six-foot-high berm shall be provided. The berm shall be planted with a double row of 

white, green, or blue spruce plantings, or similar species and varieties approved by the Village, 

spaced 15 feet on center. 

Response: The site has hundreds of existing trees.  The eastern portion of the site where the buffer 

would be created, is densely covered with numerous mature trees.  Building an earth berm would 

damage these existing trees.   The current landscape design has added more trees and shrubs to 

the buffer area and the landscape point value exceeds the Village requirements, see sheet L-901.   

 

 

 

 

 

https://ecode360.com/34302615#34302615
https://ecode360.com/34302616#34302616
https://ecode360.com/34302617#34302617


 

CHAPTER (8)  
In general, existing natural features shall be integrated into the site design as a site and community 
amenity. Each development shall intentionally incorporate into site and building design elements that 
contribute to the long-term environmental sustainability of the development and the Village. Each 
development shall provide at least 1/2 of the following sustainability features: 

(a)  

Reuse an existing, previously developed building and/or site. 

Response: NA 

(b)  

Utilize one or more rain gardens or bioswales, as described in the Village of Williams Bay 

Landscaping Guidelines, to capture and manage stormwater. 

Response: Numerous features as requested have been incorporated into the site design.  See C-

500 Grading & Erosion Control Plan in the submitted documents  

(c)  

Incorporate stormwater management facilities that are designed to appear as natural features 

that can serve as attractive focal points for the development. 

Response: Numerous features as requested have been incorporated into the site design.  See C-

500 Grading & Erosion Control Plan in the submitted documents and L-901 Planting Plan: Tree and 

Groundcovers  

(d)  

Install native/naturalized landscaping that minimizes requirements for irrigation/watering and 

provides natural habitat. 

Response: Almost the entire site is being restored with native vegetation. See L-901 Planting Plan: 

Tree and Groundcovers  

(e)  

Deliberately design/retrofit the primary building with energy efficient systems, such as lighting, 

refrigeration, and HVAC systems. 

Response: NA 

(f)  

Utilize paving and/or roof materials with a solar reflectance index of at least 29 for a minimum of 

50% of the combined pavement and roof area on the site. 

Response: The buildings are targeting LEED Gold and employ various roof types with high 

reflectivity including high reflective roof materials, green roofs, and gravel ballast roofs.  

 

https://ecode360.com/34302620#34302620
https://ecode360.com/34302621#34302621
https://ecode360.com/34302622#34302622
https://ecode360.com/34302623#34302623
https://ecode360.com/34302624#34302624
https://ecode360.com/34302625#34302625


(g)  

Recycle a minimum of 75% of the waste generated during building/site construction. 

Response:  This will be part of the contractors construction management plan.   

(h)  

Utilize a minimum of 25% recycled materials for building construction. 

Response: The buildings are targeting LEED Gold and employ various types of recycled content for 

structural materials and finish materials.  

(i)  

Utilize a minimum of 50% regional materials for building construction (extracted, harvested, or 

recovered, and manufacturing from within 500 miles of the development site). 

Response: The buildings will look to locally source materials to greatest extent possible as part of 

LEED certification.  

(j)  

Purchase a minimum of 50% of the development's energy from renewable sources, such as wind 

or solar. 

Response: This will be reviewed with the WLC group 

(k)  

Integrate solar, geothermal, wind, or other on-site energy generation into the site and/or building 

design. 

Response: The buildings take advantage of passive cooling, operable windows, and take 

advantage of natural shading from the tree canopy in the summer months.  

(l)  

Install a green roof or rooftop garden. 

Response: The buildings will employ various roof types with high reflective roof materials, green 

roofs, and gravel ballast roofs. The Lodge and Cabin buildings will have rooftop terraces for small 

group gatherings.  

(m)  

Install systems that allow for the capture and later use of rainwater to water landscaping and for 

other permitted functions. 

Response: Rainwater capture from roofs is currently under review with the WLC and design team. 

 
 
 
 

https://ecode360.com/34302626#34302626
https://ecode360.com/34302627#34302627
https://ecode360.com/34302628#34302628
https://ecode360.com/34302629#34302629
https://ecode360.com/34302630#34302630
https://ecode360.com/34302631#34302631
https://ecode360.com/34302632#34302632


(n)  

Two additional sustainability features not listed above but approved by the Plan Commission to 

meet the Village's sustainability objectives, not including any feature already required by another 

section of this chapter. 

Response: The structures of the buildings are utilizing timber construction where applicable which 

has a high embodied carbon. Additionally, low carbon concrete and steel with high recycled 

content are part of the design and engineering specifications.  

 

 

https://ecode360.com/34302633#34302633


September 15, 2023 
 
Women’s Leadership Center 
 
Large Development Questionnaire, 18.0821B 
 
Applicant Name: Constance Woods, LLC 
Applicant Address: 354 Seymour Court 
         Elkhorn, WI 53121 
Applicant Phone Number: 262-741-1515 
Property Owner: Constance Woods, LLC 
Developer: Women’s Leadership Center 
Contractor: Pepper Construction 
Engineer: Ruekert – Mielke 
Architect: Studio Gang 
Planner: Studio Gang 
Landscape Architect: OLIN Studio 
Lighting Representative: Pritchard Peck 
 
Total Site Area: 8.63 acres 
Environmental Corridor Components -  
Surface Water: 0 
Wetlands: 0 
100 year Flood Plain: 0 
Steep Slopes (equal to or greater than 12%): 4.34 ac 
Upland Woodlands: 8.63 ac (includes steep slope areas) 
 
 
Williams Bay Comprehensive Land Use Plan: 
Our proposed use of the property (Indoor Institutional – Intensive, 18.0308B and Residential 
Garage or Shed, 18.0315I) is consistent with the P & I zoning (Principal Land Uses Permitted by 
CUP and Accessory Uses Permitted by Right) and the Village’s recently adopted 
Comprehensive Land Use Plan.  Our property has been designated with P & I land use for 
many years.  If the Women’s Leadership Center project was building 20,000sf or less, the CUP 
requirement would not apply.  To achieve the Women’s Leadership Center program, we 
propose to build 24,894sf.  The minor incremental difference in FAR (.053 to .068) will have a 
negligible impact on the surrounding neighborhood and the additional building area will not 
appreciably impact the site. 
 
Future Land Use Plan: 
The proposed use is compatible with the plan. 
 
Transportation: 
The development density (.068 FAR) of the Women’s Leadership Center use is low to modest.  
Adjacent land uses to the north and west have higher occupancy and more parking.  Our 
access point on Constance Blvd will only have one driveway.  There is a future on street bike 
route planned for Constance Blvd.  When this happens, there would be the opportunity for our 
site path system to be extended to the right of way.  Our traffic generation is low, with trips for 
attendees mostly happening by shuttling from local hotels or George Williams College using 
passenger vans (12-15 persons). 
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Utilities and Community Facilities: 
The density of our use (.068 FAR) is very low for the P & I zoning district.  We will connect to the 
existing Village water and sewer lines, and have planned to upgrade the water main to 8” (from 
6”).  The site design includes storm water basins to address all requirements.  Our low density 
(max. group is 80) will not burden existing public or private infrastructure. 
 
Community Character: 
The design of the Women’s Leadership Center project will enhance the desired character of 
Williams Bay.  Our use is consistent with the existing zoning, the Comprehensive Land Use 
Plan and will support the local economy.  The low-density development is being designed to 
complement and harmonize with the wooded site and the varied topography.  We have sited our 
buildings to respect our neighbors and will restore the woodland site so that it will be a positive 
example in Williams Bay which also reflects the aspirations and heritage of the Kishwauketoe 
Nature Conservancy. 
 
Agricultural Resources: 
The location and small size of the property and its existing woodland condition will not have any 
negative effects on other existing agricultural lands.  The soil on our site is rated as the least 
productive class (Class IV-VIII) per the Soil Suitability for Agriculture map in the Comprehensive 
Land Use Plan. 
 
Natural Resources: 
Our project embraces the goals and objectives identified in the Comprehensive Land Use Plan.  
The topography and trees are assets to the proposed development and to the character of 
Williams Bay.  The design team has carefully crafted a project, with site design and architecture, 
that respects the property by softly integrating the Women’s Leadership Center program and 
related infrastructure, so it feels “at home” and connected to the uniqueness of the site.  The 
design respects the environmental corridor designation with impervious coverage of 19% 
(buildings and paving).  We have tagged and surveyed 808 existing trees and propose to only 
remove 23% or 186 trees (does not include invasive and dead trees).  The Village ordinance 
allows up to 30% of the trees to be removed.  The planting design has included 209 new trees 
in sizes that meet and exceed Village requirements.   
 
The site layout, grading, storm water and utilities have been designed to harmonize and 
complement the site’s natural land forms and minimize tree removal.  The overall vision for the 
property is to encourage meeting attendees and staff to enjoy and explore the site at all times of 
the year.  The storm water control system is focused on water quality and infiltration that meets 
the regulatory requirements.  Key landforms (Oak Savannah Knoll and Woodland Clearing) are 
preserved and enhanced to support low impact activities that meeting attendees can enjoy.   
The landscape planting design has a primary goal to restore the entire property to a high-quality 
southeast Wisconsin woodland.  The plant list will primarily focus on native material (woody and 
herbaceous). 
 
Economic Development: 
The Women’s Leadership Center meeting attendees will stay in local hotels or George Williams 
College. Attendees will come from all 50 states and abroad.  The Women’s Leadership Center 
intends to use various local food service vendors to provide attendee meals and florists for table 
decorations and related items.  It will also hire local companies to provide ongoing maintenance 
services for any owned vehicles, our buildings, grounds and pier. 

Peter
Highlight
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Other Provisions of the Comprehensive Plan: 
Cultural Resources – As proposed, the Women’s Leadership Center project respects and 
supports the goals and objectives outlined in the Comprehensive Land Use Plan.  Our location 
adjacent to George Williams College and Yerkes Future Foundation, expands the footprint of 
the long history that each of these organizations have in Williams Bay. This has been detailed in 
the response paragraphs within this questionnaire and other submitted narratives. 
 
Williams Bay Park and Open Space Plan: 
The Women’s Leadership Center will continue to allow access and maintain the Lake Shore 
Path.  The location of the property is not adjacent or near any other public recreation features or 
facilities. 
 
Williams Bay Intergovernmental Agreements: 
The Women’s Leadership Center project and use are consistent with all aspects of the Village’s 
Comprehensive Plan.  To the extent other governmental bodies have relied on this plan for their 
own planning and agreements, the Women’s Leadership Center project will not hinder the 
orderly progress and implementation of existing or future agreements. 
 
State and County Land Use, Transportation and Park Plans: 
The Women’s Leadership Center is not aware of any regional plans where our use and low-
density development approach would be in conflict with these documents. 
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STORM WATER MANAGEMENT REPORT

PROJECT DESCRIPTION

The Women’s Leadership Center is located in the Village of Williams Bay, Walworth County, Wisconsin. 
The project site is located on the northern side of Geneva Lake, to the south of Constance Boulevard.  
The site and it’s storm water facilities will be owned and operated by Constance Woods LLC. The total 
project area that will contribute to the facilities is approximately 3.46 acres with the total disturbed area 
from construction being approximately 3.32 acres.  For the purpose of evaluating storm water runoff the 
site has been divided into one existing drainage basin as shown on the existing conditions map, Exhibit 1. 
The property is currently undeveloped and is covered predominantly in woodlands., which drains to the 
south to Geneva Lake. Under the developed conditions the site will contain three proposed buildings, 
associated parking, driveways and a wide range of paths. The proposed storm water facilities for this site 
including three bio-infiltration basins, and an ADS underground system. The developed site was modeled 
with 10 drainage basins as shown on the proposed conditions map, Exhibit 2. The proposed BMPs are 
designed to meeting regulatory requirements by the controlling agencies for Quantity and Quality.

REQUIREMENTS

The erosion control measures and storm water management system for the proposed site will meet the 
following standards as required by Village of Williams Bay, Wisconsin Administrative Code NR 151, and 
WDNR Technical Standards.

Soil Loss

Soil erosion is calculated using the Universal Soil Loss Equation (USLE) and the project is required to 
reduce the soil losses to a maximum of 5.0 tons/acre, and provide erosion control measures to reduce 
any soil loss in excess of this amount.

Storm Water Quantity

Best Management Practices (BMP’s) will be employed to reduce to the maximum extent practicable, post 
construction runoff to pre-developed conditions based on an average annual rainfall, as compared to no 
runoff management controls as required and shown in Table 1 below:

Table 1: Storm Water Quantity Regulations

WDNR Village of Williams Bay

Post Construction Pre-Development Post Construction Pre-Development

1-yr - 1-yr -

2-yr 2-yr 2-yr 2-yr

10-yr - 10-yr 10-yr

50-yr - 50-yr -

100-yr - 100-yr 100-yr
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Storm Water Quality

Best Management Practices (BMP’s) will be employed to reduce to the maximum extent practicable, the 
total suspended solids load and the total suspended phosphorus load by based on an average annual 
rainfall, as compared to no runoff management controls as required and shown in Table 2 below. 

Table 2: Storm Water Quality Regulations

 WDNR Village of Williams Bay

New Development 80% TSS Reduction 0% Phosphorus 80% TSS Reduction 0% Phosphorus

Infiltration

Infiltration requirements are governed by Wisconsin Administrative Code NR 15. Due to infiltration rates 
being less than 0.6 in/hr (0.5 in/hr), the site is exempt from infiltration requirements.

EXISTING CONDITONS

Existing Soils Conditions

Existing soils on the site are predominantly Miami Loam. The NRCS soil map and a Geotechnical Report 
for the project site are included in Appendix A.

Existing Wetlands and Waterways

WDNR Wetland Indicator Soil Map is attached in Appendix B.  No indicator soils or other typical wetland 
indicators were identified on the site so a wetland delineation was not completed. 

Existing Drainage Basins

The one existing basins is shown on the Existing Conditions Map, Exhibit 1 and are summarized below. 
Please note, the worst case scenario Tc of 5 min was used.

Existing Basin Total Area Composite CN Tc Outfall Location

Existing 3.46 AC 65 5 min Geneva Lake



Storm Water Management Report

3
09/11/23

~r:\clients data\6201-10000 womens leadership center\womens leadership center\swmr\women's leadership swmr.docx~

PROPOSED PROJECT

Proposed Storm Water Basins

The 10 proposed basins are shown on the Proposed Conditions Map, Exhibit 2 and are summarized 
below. Please note, the worst case scenario Tc of 5 min was used for all drainage basins.

Proposed 
Basin

Total Area CN Tc BMPs 100-YR Event 
Contained

A-1 0.52 AC 85 5 min BMP A Yes

A-2 0.05 AC 65 5 min BMP A Yes

From Off Site 0.26 AC 65 5 min BMP A Yes

B-1 0.38 AC 87 5 min BMP B Yes

B-2 0.02 AC 65 5 min BMP B Yes

C-1 0.59 AC 92 5 min ADS 
System

Yes

C-2 0.28 AC 65 5 min ADS 
System

Yes

D-1 0.21 AC 93 5 min BMP D Yes

D-2 0.06 AC 65 5 min BMP D Yes

Undetained 1.09 AC 77 5 min - No

Surface Water Conveyance

In order to provide adequate drainage to proposed BMPs, surface drainage, including sheeting drainage,  
proposed swales, curb and gutter, along with a storm sewer system was designed as can be seen in 
Exhibit 3.  Detailed calculations are included in Appendix C. 

Bio - Infiltration Basin Construction

Bio - Infiltration basins will be constructed in Basins A, B and C.

The infiltration basins will be constructed with a maximum 3:1 side slope.. The site has been graded to 
provide overland flow in large rain events. See Construction Details in Exhibit 4 for more information.
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Erosion Control

Erosion control measures will be installed prior to initial construction.  Regular inspections will be 
conducted to ensure that the erosion control measures are maintained throughout the construction 
process. Erosion control measures shall remain in place until restoration is completed and 90 percent 
growth has been achieved. The full erosion control plan is shown on Exhibit 3 and includes proposed 
sequencing of construction activities.

POST-CONSTRUCTION PERFORMANCE

Soil Loss

The WDNR’s Soil Loss & Sediment Discharge Calculation Tool WDNR Version 2.0 was utilized to verify 
that soil loss was reduced to less than the maximum of 5.0 tons/acre. The worst case scenario was 
determined to be south of the northernmost parking lot and is shown on Appendix D.  By utilizing a 
tracking pad, silt fence, inlet protection, rip-rap, erosion matting and the bio-infiltration basins as sediment 
traps, the soil loss was able to be reduced to 2.0 tons/acre.
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Storm Water Quantity

Hydrology for the site was modeled using HydroCAD 10.20-3c. Under the developed condition the site 
will consist primarily of rooftops, paved areas and landscaped areas. Curve numbers were determined for 
each basin by proposed land use. A summary of the results is shown in Table 4.

Table 3: Drainage Basins Summary

Basin Roof 
(Ac, 

CN=)

Pond 
Surface 

(ac, 
CN=)

Drive/Walk 
(Ac, CN=)

Landscape 
(Ac, CN=)

% 
Impervious

Total 
(Ac)

Composite 
CN

Time of 
Concentration 

(Tc)

Outfall 
Location/BMP

A-1 - 0.05, 
98

0.26,  
98

0.21,   
65

61.5 0.52 85 5 min BMP A

A-2 - - - 0.05,   
65

0.00 0.05 65 5 min BMP A

From Off 
Site

- - - 0.26,    
65

0.00 0.26 65 5 min BMP A

B-1 - 0.05,  
98

0.20,  
98

0.13,   
65

65.8 0.38 87 5 min BMP B

B-2 - - - 0.02,   
65

0.00 0.02 65 5 min BMP B

C-1 0.21, 
98

- 0.28,  
98

0.10,   
65

83.0 0.59 92 5 min ADS 
System

C-2 - - - 0.28,   
65

0.00 0.28 65 5 min ADS 
System

D-1 - 0.04,  
98

0.14,  
98

0.03,   
65

85.7 0.21 93 5 min BMP D

D-2 - - - 0.06,   
65

0.00 0.06 65 5 min BMP D

Undetained 0.21, 
98

- 0.17,  
98

0.71,   
65

34.9 1.09 77 5 min -

TOTAL 0.42 0.14 1.05 1.85 46.5 3.46

The installation of BMPs will reduce the preak flow of the water released from the site relative to the 
existing conditions.  A summary of the results is shown on the next page in Tables 4 and 5, 
demonstrating that the post-construction peak flows meet regulatory requirements to the maximum extent 
practical. Note, Basin A is routed to Basin B, so Basin A’s outflow is not shown in the Table 4.
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Table 4: Storm Water Quantity Summary

2 – yr 
Existing

2 -yr 
Proposed

10 – yr 
Existing

10 -yr 
Proposed

100 – 
yr 

Existing

100 -yr 
Proposed

BASIN (cfs)

No 
BMP
(cfs)

BMP
(cfs) (cfs)

No 
BMP
(cfs)

BMP
(cfs) (cfs)

No 
BMP
(cfs)

BMP
(cfs)

A 1.67 0.44 3.08 1.15 5.97 2.39

B 1.54 0.46 2.47 1.02 5.65 5.12

C 2.38 0.54 3.89 1.67 6.93 4.68

D 0.82 0.28 1.30 0.40 2.22 0.54

Undetained

2.39

2.82 2.02

6.83

3.93 3.93

17.5

7.87 7.87

TOTAL 2.39 9.23 3.00 6.83 14.7 5.44 17.5 28.6 17.6

Table 5: Storm Water BMP Summary

BMP Elevations Rain Event Maximum Elevations

BMP Discharge Weir Top of Bank 2-Yr 10-Yr 100-yr

A 925.00 - 929.50 927.23 928.07 928.99

B 922.41 - 927.75 925.75 926.06 926.29

ADS 
Sytem

915.25 919.75 - 916.99 917.77 918.81

D 919.91 - 924.25 922.06 922.51 923.22

Complete water quantity calculations and results are presented in Appendix E. 
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Storm Water Quality

WinSLAMM version 10.5 was used to evaluate the developed condition.

The proposed BMPs for this site will be sufficient to meet the requirements for suspended solids reduction 
for the site. A summary of the results is shown in Table 6. Please note, Basins A-2, B-2, C-2, D-2 and 
From Off Site are all undisturbed areas and were routed to be removed as the calculations do not need to 
take into account these basins. Note, Basin A is routed to Basin B, so Basin B’s TSS generated = Basin 
B’s TSS generated + Basin A’s TSS released. This also causes the total addition to not add up, the 
correct total is shown. 

Table 6: Storm Water Quality Summary

Basin TSS Generated TSS Released Reduction %

A 184.3 17.4 90.55

B 137.6 + 17.4 = 155 14.11 90.9

C 225.1 20.4 90.9

D 86.9 4.34 95.0

Undetained 86.6 86.6 0

Total 733.3 125.5 82.9

Complete water quality calculations and results are provided in Appendix F.

SUMMARY

Through the installation of storm water facilities and erosion control measures, this site will meet all the 
requirements of the Village of Williams Bay, and the Wisconsin Department of Natural Resources. Post-
construction performance standards including soil loss, stormwater quality, and infiltration have been 
addressed through the construction of onsite BMPs. With Stormwater quantity being reduced to the 
maximum extent practical. 
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Exhibit 2 – Proposed Conditions Map

Exhibit 3 – Erosion Control Plan

Exhibit 4 – Construction Details
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Exhibit 1 – Existing Conditions Map
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Exhibit 2 – Proposed Conditions Map
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Exhibit 3 – Erosion Control Plan
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C-500

GRADING & EROSION
CONTROL PLAN

NOTES:

1. TOTAL CSM COMBINED SITE AREA: 8.21 ACRES.

2. ESTIMATED AREA OF DISTURBANCE: 3.32 ACRES.

3. 100% OF PROJECT AREA IS IDENTIFIED AS MIAMI LOAM
PER NATIONAL RESOURCES CONSERVATION SERVICE
WEB SOIL SURVEY.

4. MAINTAIN EXISTING VEGETATION IN STREET RIGHT OF
WAY.

5. THE SWALES SHALL BE STABILIZED WITHIN 14 DAYS OF
BEING GRADED.

6. INSPECT ALL BMPS WITHIN TWENTY-FOUR (24) HOURS
AFTER EACH RAIN OF 0.5 INCHES OR MORE AND AT LEAST
ONCE A WEEK.  MAKE NEEDED REPAIRS, INSTALL
ADDITIONAL BMPS AS NECESSARY, AND DOCUMENT THE
FINDINGS OF THE INSPECTION ON AN EROSION CONTROL
LOG KEPT ON SITE WITH THE DATE OF INSPECTION, THE
NAME OF THE PERSON CONDUCTING THE INSPECTION, A
DESCRIPTION OF THE REPAIR NEEDED, AND
DOCUMENTATION OF THE COMPLETED REPAIRS.

CONSTRUCTION SEQUENCE

1. INSTALL AND MAINTAIN EROSION AND SEDIMENT
CONTROL MEASURES PRIOR TO ANY LAND DISTURBING
ACTIVITIES, AS SHOWN ON DRAWINGS AND DIRECTED BY
ENGINEER.

2. CLEAR AND GRUB VEGETATION AS SHOWN ON DRAWINGS
OR AS DIRECTED BY ENGINEER.

3. STRIP TOPSOIL AND STOCKPILE IN LOCATION AS SHOWN
ON DRAWINGS AND AS DIRECTED BY OWNER.  INSTALL
PERIMETER SILT FENCE AROUND DOWN SLOPE SIDE OF
STOCKPILE.  STABILIZE STOCKPILE IMMEDIATELY UPON
LAYUP.

4. INSTALL, ADJUST AND MAINTAIN ALL TEMPORARY
EROSION AND SEDIMENT CONTROL MEASURES
NECESSARY FOR EACH ACTIVE STAGE. MAINTAIN
MEASURES AT THE END OF EACH DAY.

5. STAGE CONSTRUCTION BY WORK LOCATION.
SUBSEQUENT STEPS MAY BE COMPLETED IN ALTERNATE
SEQUENCE DEPENDING UPON CONTRACTOR
OPERATIONS.

6. COMPLETE ROUGH GRADING.

7. INSTALL UNDERGROUND SANITARY SEWER, WATER
DISTRIBUTION, AND STORM SEWER UTILITIES.

8. INSTALL STRUCTURE.

9. PREPARE PAVEMENT SUBGRADE.

10. INSTALL NEW PAVEMENT AND BASE LAYERS.

11. INSTALL PAVEMENT MARKINGS.

12. INSTALL LAWN LANDSCAPING.

13. AREAS PLANNED TO BE INACTIVE FOR 7 DAYS OR LONGER
SHALL BE TEMPORARILY STABILIZED FOLLOWING DNR
TECHNICAL STANDARD 1059 SEEDING. THESE AREAS
SHALL BE STABILIZED WITHIN 7 DAYS OF BEING INACTIVE.

14. AREAS BROUGHT TO FINAL GRADE SHALL BE
PERMANENTLY STABILIZED WITHIN 7 DAYS.

15. COMPLETE FINAL RESTORATIONS INCLUDING BUT NOT
LIMITED TO: TOPSOIL, TURF GRASS SEED, AND CLASS I
TYPE B URBAN EROSION MATTING FOR ALL LAWN
RESTORATION AND TOPSOIL, TURF GRASS SEED, AND
CLASS II TYPE B EROSION MATTING FOR THE DRAINAGE
SWALES AND SLOPES OF 4:1 OR MORE.

16. REMOVE TEMPORARY EROSION CONTROL DEVICES
AFTER 80% GROWTH DENSITY HAS OCCURRED IN 100%
OF RESTORATION AREAS. CONTRACTOR SHALL OBTAIN
OWNER AND ENGINEER APPROVAL PRIOR TO REMOVING
THE MEASURE(S).  RESTORE DISTURBED AREAS AROUND
REMOVED DEVICES AND CLEAN SITE.

PROPOSED SILT FENCE

PROPOSED INLET PROTECTION TYPE BB

PROPOSED TRACKING PAD

EROSION CONTROL

PROPOSED RIP RAP

300 60

SCALE IN FEET

2010

8/4/2023
2 9/8/2023DESIGN DEVELOPMENT

VILLAGE ZONING
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MIN 12" OF 3" TO 6" CLEAR
OR WASHED STONE

VARIES (SEE DRAWING)

EXISTING
GRADE

PAD MAY BE POSITIONED AS PERMANENT
DRIVEWAY SUBBASE IF PLACED ON MINERAL
SOIL AND IT MEETS BEARING & COMPACTION
REQUIREMENTS BEFORE BASE PLACEMENT.

DOT TYPE R GEOTEXTILE
FABRIC ON SATURATED
SUBGRADE

NO SCALE
TRACKING PAD
EC-GNL-03 1

18
"

7"

6"

CONCRETE CURB
2" RAD

FINISH PAVEMENT
GRADE

CRUSHED BASE

4" TOPSOIL, SEED & MULCH

GRANULAR BACKFILL

NO SCALE
BARRIER CURB DETAIL
PV-CURB-06 12

10" BASE COURSE

1 1/2" ASPHALTIC PAVEMENT
SURFACE COURSE

2 1/2" ASPHALTIC PAVEMENT
BINDER COURSE

SUBSOIL

NO SCALE
PAVEMENT CROSS SECTION
PV-SECT-07 12

6" WIDE YELLOW
PAINTED LINES

SOLID YELLOW PAINT

4'-0"

2'-0" 2'-0"

8'
-6

"

4'
-0

"
4'

-6
"

1'-8"

3'
-6

"

3'-0"

NO SCALE
PAINTED PAVEMENT SYMBOLS
PV-MARK-01 1

VAN
ACCESSIBLE

THIS SPACE

RESERVED
PARKING

9"

1'-2"

3"

5'-0"

4'-0"

3" DIA GALVANIZED
STEEL POST ANCHORED

IN CONCRETE

8 GA. METAL SIGN
WIDOT STANDARD

NO SCALE
HANDICAP PARKING SIGN
PV-SIGN-01 1

SECTION B-B

GEOTEXTILE FABRIC
(TYPE R REQ'D)

18" MIN.

MEDIUM RIPRAP PER
WIS. D.O.T. SPECS

6'

1'

10' NOTE: LENGTH MAY
BE INCREASED PER
DIRECTION OF THE
ENGINEER.

STORM SEWER,
CULVERT, OR

SURFACE DRAIN

BB

NO SCALE
MEDIUM RANDOM RIP-RAP TREATMENT

CONCRETE

18"

11
 1

/2
"

1"

7 
3/

8"

9 
1/

2"

3 1/2" R

NO SCALE

SEMI-MOUNTABLE
18" CURB & GUTTER
PV-CURB-12 8

CONCRETE

18"

11
 1

/2
"

1"

7 
3/

8"

6 
3/

8"

3 1/2" R

NO SCALE

SEMI-MOUNTABLE
18" REJECT CURB & GUTTER
PV-CURB-12A 8

BIOFILTER A
Cgdt-Infiltration Basin   10

1' GRAVEL FILL LAYER

2' ENGINEERED FILL

3' IE = 926.50
3:1

3:1

8" PVC OUTLET
PIPE

IE = 925.00

NOTES:
ENGINEERED FILL SPECIFICATION - 70% SAND, 30% COMPOST
1. SAND COMPONENT CONFORMING TO EITHER:

a. USDA COARSE SAND (.02-.04 INCHES)
b. ASTM C33 (FINE AGGREGATE CONCRETE SAND)
c. STATE SPECIFICATION 501.2.5.3.4

2.  COMPOST COMPONENT CONFORMING TO:
a. WDNR TECHNICAL SPECIFICATION S100

GRAVEL FILL LAYER SPECIFICATION:
1. GRAVEL SHALL MEET COARSE AGGREGATE #2 OF STATE

SPECIFICATION 501.2.5
2. GRAVEL SHALL BE DOUBLE WASHED PRIOR TO INSTALLATION

4" PERFORATED HDPE
UNDERDRAIN
IE = 925.00

IE = 929.50

IE = 923.50

IE = 924.50

36" OUTLET STRUCTURE
SEE OUTLET DETAIL
RIM = 928.00

BIOFILTER D
Cgdt-Infiltration Basin   10

1' GRAVEL FILL LAYER

2' ENGINEERED FILL

3' IE = 922.25

3:1

3:1

8" PVC OUTLET
PIPE

IE = 919.91

NOTES:
ENGINEERED FILL SPECIFICATION - 70% SAND, 30% COMPOST
1. SAND COMPONENT CONFORMING TO EITHER:

a. USDA COARSE SAND (.02-.04 INCHES)
b. ASTM C33 (FINE AGGREGATE CONCRETE SAND)
c. STATE SPECIFICATION 501.2.5.3.4

2.  COMPOST COMPONENT CONFORMING TO:
a. WDNR TECHNICAL SPECIFICATION S100

GRAVEL FILL LAYER SPECIFICATION:
1. GRAVEL SHALL MEET COARSE AGGREGATE #2 OF STATE

SPECIFICATION 501.2.5
2. GRAVEL SHALL BE DOUBLE WASHED PRIOR TO INSTALLATION

4" PERFORATED HDPE
UNDERDRAIN
IE = 919.91

IE = 924.25

IE = 919.25

IE = 920.25

36" OUTLET STRUCTURE
SEE OUTLET DETAIL
RIM = 924.00

BIOFILTER B
Cgdt-Infiltration Basin   10

1' GRAVEL FILL LAYER

2' ENGINEERED FILL

3' IE = 924.75
3:1

3:1

8" PVC OUTLET
PIPE

IE = 922.41

NOTES:
ENGINEERED FILL SPECIFICATION - 70% SAND, 30% COMPOST
1. SAND COMPONENT CONFORMING TO EITHER:

a. USDA COARSE SAND (.02-.04 INCHES)
b. ASTM C33 (FINE AGGREGATE CONCRETE SAND)
c. STATE SPECIFICATION 501.2.5.3.4

2.  COMPOST COMPONENT CONFORMING TO:
a. WDNR TECHNICAL SPECIFICATION S100

GRAVEL FILL LAYER SPECIFICATION:
1. GRAVEL SHALL MEET COARSE AGGREGATE #2 OF STATE

SPECIFICATION 501.2.5
2. GRAVEL SHALL BE DOUBLE WASHED PRIOR TO INSTALLATION

4" PERFORATED HDPE
UNDERDRAIN
IE = 922.41

IE = 927.75

IE = 921.75

IE = 922.75

36" OUTLET STRUCTURE
SEE OUTLET DETAIL
RIM = 926.00

BIOFILTER A
CONCRETE OUTFALL STRUCTURE

36"

8" PVC

PLANSECTION

RIM
IE=928.00

36"

CONE OR RISER STYLE TRASH RACK
(HAALA INDUSTRIES, CONTECH
STORMAX, OR APPROVED EQUIVALENT).

CONCRETE FLOOR

4" OF 3/4" AGGREGATE6"

8" PVC OUTLET PIPE
IE= 925.00

12
"

4" PERFORATED HDPE
UNDERDRAIN
IE= 925.00

4" HDPE
UNDERDRAIN

BIOFILTER D
CONCRETE OUTFALL STRUCTURE

36"

6" PVC

PLANSECTION

RIM
IE=924.00

36"

CONE OR RISER STYLE TRASH RACK
(HAALA INDUSTRIES, CONTECH
STORMAX, OR APPROVED EQUIVALENT).

CONCRETE FLOOR

4" OF 3/4" AGGREGATE6"

6" PVC OUTLET PIPE
IE= 919.91

12
"

4" PERFORATED HDPE
UNDERDRAIN
IE= 919.91

4" HDPE
UNDERDRAIN

BIOFILTER B
CONCRETE OUTFALL STRUCTURE

36"

12" HDPE

PLANSECTION

RIM
IE=926.00

36"

CONE OR RISER STYLE TRASH RACK
(HAALA INDUSTRIES, CONTECH
STORMAX, OR APPROVED EQUIVALENT).

CONCRETE FLOOR

4" OF 3/4" AGGREGATE6"

12" HDPE OUTLET PIPE
IE= 921.41

12
"

4" PERFORATED HDPE
UNDERDRAIN
IE= 921.41

4" HDPE
UNDERDRAIN
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FURTHER INFORMATION
FOR SEWER AND WATER CONSTRUCTION IN WISCONSIN" FOR
REFER TO FILE NO. 38 OF THE "STANDARD SPECIFICATIONS
NOTE :

VALVE HYDRANT

HYDRANT (FACTORY RED)

VARIES VARIES (2'-6" MIN.)

HYDRANT

6" DIA.

VALVE BOX

1/2 CU. YD. OF
CRUSHED STONE

HARDWOOD
BLOCKING

HYDRANT
ANCHOR TEE

VALVE W/ VALVE
BOX ADAPTOR

6" DIA. HYDRANT LEAD
HARDWOOD
BLOCKING (TYP)

CONCRETE
BUTTRESS

HYDRANT
LEAD

CONCRETE
BUTTRESS

ANCHOR TO TEE

HYDRANT SETTING DETAIL

POLYETHYLENE WRAP

18"-24"

SPRING MOUNTED, 5 FOOT
HYDRANT MARKER

MEGA-LUG

MEGA-LUG

3/4" CONDUIT

DETECTOR WIRE

DETECTOR WIRE
LOCATION BOX

2x 8 WOOD
BLOCKING 18" LONG

ANCHOR TEE

06-C

18" EXPOSED WIRE
IN BOX

TRACER WIRE TAPED TO
MAIN AND HYDRANT LEAD

2'-6"

HARDWOOD
BLOCKING

FINISH GRADE

1'
-0

"

LOCATOR BOX
(AT EACH HYDRANT)
MARKED "WATER" ON LID

DETECTOR WIRE
TAPED TO MAIN

MAIN

3/4" SCH 40
PVC CONDUIT

VALVE BOX
TOP SECTION

6" TO 8"

24" MIN COIL
(EACH WIRE)

WARNING TAPE
OVER MAIN CL

2x 8 WOOD
BLOCKING 18" LONG

6"
 M

IN NOTCH WOOD
BLOCKING
FOR CONDUIT

DETECTOR WIRE
AND LOCATION BOX

WOOD BLOCKING
INCASE VALVE IN
POLYETHYLENE

WRAP

POLYETHYLENE
WRAP

TRACER WIRE

WOOD BLOCKING

POLYETHYLENE WRAP

PROVIDE EXTENSIONS
AS NECESSARY

VALVE BOX
(2 PIECE)

COVERS

BE
D

D
IN

G
M

AT
ER

IA
L

BA
C

KF
IL

L

18
"

STANDARD GATE VALVE
BOX SETTING
WT-WV-02 24

VALVE W/ VALVE
BOX ADAPTOR

PIPE SEAL (SEE SPEC)

UNLESS
OTHERWISE
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REQ'D BY
PIPE SIZE

48" DIA5" FOR 48" DIA
6" FOR 60" DIA
7" FOR 72" DIA

PRECAST CONCRETE
MANHOLE SECTIONS

STEPS
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27" DIA
MIN

8" MIN

ECCENTRIC REDUCING CONE
SEE NOTE 2

6" MIN
12" MAX
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INVERT EL- REF PLANS
PIPE SIZE VARIES

BITUMINOUS OR
PLASTIC CEMENT
SEALANT

MANHOLE CASTING
(1020 EAST JORDAN
FRAME AND COVER OR
EQUAL) RIM EL- REF
PLANS

TRAFFIC-RATED CASTING:
REFER TO SPECIFICATIONS.

SANITARY MANHOLE LIDS SHALL BE SELF
SEALING WITH CONCEALED PICK HOLES.

RESILIENT JOINT
GASKET MATERIAL
@ EACH JOINT
SEE NOTE 5

BENCH SLOPE TO BE 2"/FT

CONCRETE PRECAST RISER
ADJUSTMENT RINGS SEE NOTE 1

PRECAST INTEGRAL BASE

6" MINIMUM STONE CUSHION REQUIRED
UNDER BASE.  REFER TO TABLE 32 IN
"STANDARD SPECIFICATIONS FOR SEWER
AND WATER CONSTRUCTION IN WI"

Wrap Exterior Joints
(Mac Wrap or equal)

INSTALL EXTERNAL
CHIMMNEY SEAL

AS SPECIFIED

NOTES:
1. ADJUST FRAME TO GRADE WITH A MINIMUM OF TWO (2) 2" TO 4" THK PRECAST CONCRETE RISER RINGS.

2. TOP CONE SECTION SHALL BE USED ON 48" DIA MANHOLES, UNLESS MINIMUM HEIGHT CONDITIONS REQUIRE A
FLAT TOP REDUCING SLAB. REDUCING SLAB MAY BE USED ON MANHOLES 60" IN DIA OR LARGER.

3. CONCRETE FOR CAST-IN-PLACE BASE SECTIONS SHALL HAVE A MINIMUM 28 DAY COMPRESSIVE STRENGTH OF
3000 PSI. THE MINIMUM CEMENT CONTENT SHALL BE 51/2 BAGS PER CUBIC YARD OF CONCRETE. REINFORCING
STEEL SHALL MEET THE REQUIREMENTS OF ASTM A615 GRADE 60.

4. JOINTS SHALL BE WATERTIGHT AND SHALL BE MADE USING BUTYL RUBBER GASKETS AND SEALED EXTERNALLY
USING MACWRAP OR APPROVED EQUAL.

5. CONCRETE BLOCK OR BRICK MANHOLES NOT ALLOWED.

SANITARY MANHOLE DETAIL TYPE 1
Cgdt-Manhole Type 1   64

BENCH AT 1" ABOVE CROWN
OF EFFLUENT PIPE

BASE SLAB

3'-6" I.D.
MANHOLE

PRECAST REINFORCED
CONCRETE FLAT TOP SLAB

#4 BARS AT
4" O.C.

22" x 30"
OPENING

STORM
PIPE

TYPICAL PLAN VIEW
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N

 P
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S

D
EP

TH
 A

S 
SH

O
W

N

CATCH BASIN
PRECAST REINFORCED CONCRETE

SECTION

BASE SLAB
CONCRETE

PRECAST SHIMS
BRICK OR

FOR TYPE.)
(SEE PLANS & SPECS
FRAME & GRATE
CATCH BASIN

STORM PIPE

6 x 6 - W2.9 x W2.9
WELDED WIRE FABRIC

SLOPE = 1.0%
BENCH

4" MIN.

6"
6"

DIA.
3'-6" PRECAST MANHOLE

SECTIONS

SEE DETAIL "A"

MORTAR

FILL WITH
MORTAR

DETAIL "A"

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

DETAILED DRAWINGS FOR PROPOSED ALTERNATE DESIGNS FOR UNDERGROUND DRAINAGE STRUCTURES
SHALL BE SUBMITTED TO THE ENGINEER FOR APPROVAL PROVIDING THAT SUCH ALTERNATE DESIGNS
MAKE PROVISIONS FOR EQUIVALENT CAPACITY AND STRENGTH.

ALL PRECAST INLET UNITS SHALL CONFORM TO THE PERTINENT REQUIREMENTS OF "AASHTO
DESIGNATION M 199".

PRECAST REINFORCED BASES SHALL BE PLACED ON A BED OF MATERIAL AT LEAST 6" IN DEPTH,
WHICH MEETS THE REQUIREMENTS FOR GRANULAR BACKFILL.  THIS BEDDING SHALL BE COMPACTED AND
PROVIDE UNIFORM SUPPORT FOR THE ENTIRE AREA OF THE BASE.

PRECAST REINFORCED CONCRETE FLAT SLAB TOPS MAY BE USED ON THE STRUCTURES. THE TOPS
SHALL BE INSTALLED ON A BED OF MORTAR.

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

PRECAST REINFORCED CONCRETE RISERS SHALL BE PLACED WITH TONGUE DOWN.

GENERAL NOTES:

CATCH BASIN DETAILS

Lr
MIN

Lr
MIN

RUN RUN

b

L
L

LOWER

L
UPPER

L L

ALL JOINTS WITHIN "L" OF
FITTING MUST BE RESTRAINED

HORIZONTAL BEND

VERTICAL OFFSET

TEE

DEAD END

NOTE:
LENGTHS L, Lr, AND b TO
BE SPECIFIED BY DESIGNER

L

REDUCER

JOINT RESTRAINT DETAIL
WT-BR-03 4

TABLE 1
Retaining Gland Restraint - Minimum Distances

Refer to File No. 47A Standard Specifications for Sewer & Water Construction in Wisconsin

Horizontal Bends Joint Restraint Length (L) in Feet

Material Size
Angle

(degrees) Length (for each side)

PVC 8" 11-1/4 3

PVC 8" 22-1/2 5

PVC 8" 45 11

PVC 6" 11-1/4 2

PVC 6" 22-1/2 4

PVC 6" 45 8

PVC 8" 90 25

PVC 6" 90 19

Dead End Joint Restraint Length (L) in Feet

Material Size Length

PVC 8" 60

PVC 6" 45

Tess & Crosses Joint Restraint Length (L) in Feet

Material Size Main (Lr) Branch (b)

PVC 8" x 8" 5 17

PVC 8" x 6" 5 37

PVC 6" x 6" 5 24

Reducer Joint Restraint Length (L) in Feet

Material Size Length

PVC 8" x 6" 25

Vertical Offset Joint Restraint Length (L) in Feet

Material Size
Angle

(degrees) Upper Lower

PVC 8" 11-1/4 12 4

PVC 8" 22-1/2 6 2

PVC 8" 45 25 7

PVC 6" 11-1/4 9 3

PVC 6" 22-1/2 5 2

PVC 6" 45 19 5

Notes:

1)  All joints within Length "L" of fitting must be restrained.

2)  Restraint lengths calculating using EBBA iron restrained length calucator, Version 5.

3)  Assumes:  ML Soils - inorganic silts, very fine sands, rock flour, silty or clay fine sands (backfilled using native soil).

4)  Assumes:  Trench Type 3

5)  Assumes:  Depth of Bury to be 5 feet of cover.

6)  Assumes:  Test Pressure of 150.
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Professional Service Industries, Inc.  
821 Corporate Court, Waukesha, WI 53189  

Phone: (262) 521-2125  
Fax: (262) 521-2471 

 
 
April 27, 2023 
 
Blue Stem Design 
503 S. 16th Street 
St. Charles, IL 

Attn: Mr. Peter Vargulich, RLA 
 President 

Re: Subsurface Exploration and Evaluation 
Women’s Leadership Center 
Constance Boulevard 
William’s Bay, WI 
PSI Project No. 00523167 

 
Dear Mr. Vargulich: 
 
The subsurface exploration and evaluation for the referenced project has been 
completed. An electronic copy of the report is being provided via email. Paper copies can 
be issued upon request. After you have had the opportunity of reading the report, please 
call at any time with any questions or comments you may have. Professional Service 
Industries, Inc. (PSI), an Intertek Company, appreciates the opportunity to be of service 
on this project, and looks forward to continuing as your geotechnical consultant during 
the design and construction phases, as well as your upcoming projects. 
 
Sincerely, 
 
PROFESSIONAL SERVICE INDUSTRIES, INC. 
 
 
 

   
     
Caige Tubic    James M. Becco, P.E.  
Staff Geologist Regional Vice President 
Geotechnical Services 

The above Professional Engineering Seal and signature is an electronic reproduction of the original seal and 
signature. Original hard copies can be provided upon request. This electronic reproduction shall not be 
construed as an original or certified document. 



 

 
 
 

 

 

 
 
 

PRELIMINARY 
SUBSURFACE EXPLORATION 

AND EVALUATION 

 

 
 

For the: 
 

Women’s Leadership Center 
Constance Boulevard 

William’s Bay, WI 
 

 
 
 
 
 

  
 

 

Prepared by: 
 

Professional Service Industries, Inc.  
821 Corporate Court, Waukesha, WI 53189  

Phone: (262) 521-2125 
Fax: (262) 521-2471 

 
 
 

 

  
April 27, 2023  

  
PSI Project No. 00523167  

 

James M. Becco, P.E. 
Regional Vice President 
 

Caige Tubic 
Staff Geologist 
Geotechnical Services 

The above Professional Engineering 
Seal and signature is an electronic 
reproduction of the original seal and 
signature. Original hard copies can be 
provided upon request. This electronic 
reproduction shall not be construed as 
an original or certified document. 



 

www.intertek.com/building 

TABLE OF CONTENTS 

INTRODUCTION ................................................................................................................................. 1 
General....................................................................................................................................... 1 
Purpose ...................................................................................................................................... 1 
Scope ........................................................................................................................................ 1 
Authorization .............................................................................................................................. 1 

SITE AND PROJECT DESCRIPTION ................................................................................................. 1 
Site Features .............................................................................................................................. 1 
Project Description ..................................................................................................................... 2 

EXPLORATION AND LABORATORY PROCEDURES ...................................................................... 3 
Scope Summary ......................................................................................................................... 3 
Field Exploration ......................................................................................................................... 3 
Laboratory Physical Testing ........................................................................................................ 4 

DESCRIPTION OF SUBSURFACE CONDITIONS .............................................................................. 4 
General....................................................................................................................................... 4 
Soil Conditions............................................................................................................................ 4 
Groundwater Observations ......................................................................................................... 5 

CONSIDERATIONS AND RECOMMENDATIONS .............................................................................. 6 
General Development Considerations ........................................................................................ 6 
Site Preparation .......................................................................................................................... 6 
Foundation Evaluation ................................................................................................................ 8 
Floor Slab and Pavement Subgrades ......................................................................................... 9 
General Helical Pier Foundation Recommendations ................................................................. 10 
Exterior/Unheated Area Slabs .................................................................................................. 11 
Utility Construction .................................................................................................................... 11 

CONSTRUCTION CONSIDERATIONS ............................................................................................. 13 
Groundwater Control ................................................................................................................ 13 
Excavations and Site Drainage ................................................................................................. 14 
Seismic Design Considerations ................................................................................................ 15 

PAVEMENT DESIGN ........................................................................................................................ 15 
STORMWATER MANAGEMENT AREA CONSIDERATIONS .......................................................... 16 
GENERAL COMMENTS.................................................................................................................... 18 
 
 
APPENDIX (in order of appearance) 

• Figure 1 – Boring Location Plan 
• Soil Boring Logs 
• General Notes 
• USDA Classification Charts 
• Soil Evaluations – Storm Form 

 



PSI Project No. 00523167 
Women’s Leadership Center 

William’s Bay, WI 
Page 1 

 

www.intertek.com/building 
 

INTRODUCTION 

General 

This report presents the results of the subsurface exploration for the proposed Women’s 
Leadership Center located in William’s Bay, Wisconsin. The work was performed for Blue Stem 
Design at the request of Mr. Peter Vargulich. 
 
Purpose  

The purpose of this study was to evaluate the subsurface conditions at specific boring locations 
on the site, and to establish parameters for use by the design engineers and architects in 
preparing the foundation, floor slab, pavement, and stormwater management designs for the 
proposed project. 
 
Scope 

The scope of services included a site reconnaissance, the subsurface exploration, a 
determination of soil characteristics by field and laboratory testing, and an evaluation and 
analysis of the data obtained. The scope of the field work, including the number, depth, and 
locations of the borings was determined by the client in consultation with PSI. A global stability 
evaluation was not requested or performed but may be necessary based on the proposed 
construction and existing site slopes. 
 
Authorization 

The description of services and authorization to perform this subsurface exploration and 
evaluation were in the form of signed acceptance copy of PSI Proposal No. 394335-R1, dated 
March 10, 2023. The general conditions for the performance of the work were referenced in the 
proposal. This report has been prepared on behalf of, and exclusively for the use of Blue Stem 
Design. The information contained in this report may not be relied upon by any other parties 
without the express written consent of PSI, and acceptance by such parties of PSI’s General 
Conditions. 
 
 
SITE AND PROJECT DESCRIPTION 

Site Features 

The project site is an approximately 8.7-acre parcel of land in Williams Bay,Wisconsin. The site 
currently consists of vacant, wooded land. The site is bordered on the north by Constance 
Boulevard and Geneva Lake on the south, Outina Street to the east, and George Williams 
College of Aurora University to the west. Aerial photos between the years 2002 and 2022 were 
reviewed on Google Earth. The photos generally indicate the site to be similar in overall 
appearance to that described above. However, some of the photos are grainy and it is difficult 
to discern details. The topography of the site was typically higher in elevation to the north of the 
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site, and is generally rolling in nature. Near Geneva Lake, there is a steeper slope to the south. 
The boring elevations range from EL. 905 to EL. 930 with an elevation difference of about 25 
feet.   
 
Project Description 

Based on information and plans provided by the client, it is understood that the proposed project 
will consist of the development of three buildings, associated paved drives and parking areas, 
stormwater management areas, and an elevated boardwalk. The buildings include The Lodge, 
The Council and The Cabin. The Lodge building is planned to be a three-story building (two 
stories above grade) and to have a total footage of 13,000 square feet. It will include an elevator 
and a basement within the central and eastern portions of the building. The Council building is 
planned to be a one-story building with a planned square footage of 8,500 square feet. The 
Cabin building is planned to be a two-story building and to have a total footage of 3,300 square 
feet. No basements were planned for The Council or The Cabin structures. It is understood that 
the boardwalk is to be an elevated wooden structure supported by helical piers. Further design 
details were not provided for the boardwalk, or stormwater basins. 
 
Based upon information provided by the client, the structures will have maximum design column 
loads of 45 kips and maximum design wall loads of 2.5 kips per lineal foot. The structures are 
anticipated to be supported by conventional spread footings. The boardwalk is planned to be 
supported by helical piers.  
 
The following chart depicts the planned floor elevations and square footage at each of the 
buildings. 
 

Planned Finished Floor Elevations by Building 

Building Type 
 Planned Finished Floor 

Elevations 
Square Footage (FT2) 

The Lodge 
Lower Level – EL. 913.5 
First Floor – EL. 925.5 

Upper Level – EL. 937.5 
13,000 

The Council First Floor - EL. 926.5 8,500  

The Cabin 
First Floor – EL. 922.0 

Second Floor – EL. 932.0 
3,300  

 
The planned first floor elevation of The Council structure is EL. 926.5.  On the basis of the 
surface elevations at BS-5 and BS-6, which were performed in this area, fills of up to about 1.5 
feet are estimated to be necessary.  The planned first and basement floor elevations of The 
Lodge structure are EL. 925.5 and EL. 913.5.  On the basis of the surface elevation at BS-1 
(EL. 920), BS-2 (EL. 921), and BS-3 (EL. 924), which were performed within this area, fills of 
up to about 5.5 feet are estimated to be necessary to establish surface grades, and cuts of up 
to about 11.5 feet are estimated to be required in the basement area.  The existing surface 
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elevation at BS-4, within the footprint of The Cabin building, was EL. 921.  On the basis of the 
planned first floor elevation (EL. 922), nominal fills of about 1 foot are estimated to be 
necessary.  However, some variation in the depths of cuts and fills is likely.  
 
When any additional information becomes available, and/or if finished floor elevations or other 
details vary or change from those stated above, PSI must be informed so that any necessary 
re-evaluation or revisions to this report can be made. 
 
 
EXPLORATION AND LABORATORY PROCEDURES 

Scope Summary 

The field and laboratory data utilized in the evaluation of the subsurface materials was obtained 
by drilling exploratory test borings, securing soil samples by the split-spoon sampling method, 
and subjecting the samples to standard laboratory testing.  
 
Field Exploration 

Ten (10) soil borings (BS-1 through BS-6, and BC-7 through BC-10) were performed for this 
project in areas of buildings, the boardwalk, and pavements to a planned depth of 5 to 20 feet 
below existing grades. Six (6) (BC-1 through BC-6) soil test borings were planned to be 
performed in the areas of the proposed stormwater management basins to a depth of about 15 
feet below the existing surface. However, auger refusal on probable cobbles and/or boulders; 
or possible cobbles, boulders, or bedrock was experienced at depths of about 7 feet, 7.5 feet, 
and 5.5 feet (EL. 917, EL. 912.5, EL. 919.5) at BC-3, BS-1, and BS-6, respectively. Borings 
BC-3 and BS-6 were offset about 65 feet and 5 feet, respectively, from their initial locations and 
were able to be completed to their planned depth. The number, depth, and locations of the 
borings were determined by the client. The borings were located in the field by the drill crew by 
utilizing a consumer grade GPS device. They are estimated to be accurate to within several 
feet. The surface elevations shown on the logs were estimated by interpolation of a 1-foot 
contour map of the property, provided by the client. The elevations are estimated to be accurate 
to within about 1 foot. 
 
The soil test borings were performed with a truck mounted rotary drilling rig utilizing continuous 
flight hollow stem augers to advance the holes. Representative samples were obtained by the 
Standard Penetration Test (SPT) method using split-spoon sampling procedures in general 
accordance with ASTM D-1586 procedures. Samples were generally collected at 2.5-foot 
intervals to 10 feet, and then at 5-foot intervals thereafter to the end of the borings. As an 
exception, samples were obtained at 2-foot intervals at the borings performed within the 
proposed stormwater management areas. The standard penetration value (N) is defined as the 
number of blows of a 140-pound hammer, falling thirty (30) inches, required to advance the 
split-spoon sampler one (1) foot into the soil. The sampler is lowered to the bottom of the drill 
hole and the number of blows recorded for each of the three (3) successive increments of six 
(6) inches penetration. The “N” value is obtained by adding the second and third incremental 
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numbers. The SPT provides a means of estimating the relative density of granular soils and 
comparative consistency of cohesive soils, thereby providing a method of evaluating the 
relative strength and compressibility characteristics of the subsoils. 
 
The SPT soil samples were transferred into clean glass jars immediately after retrieval and 
returned to the laboratory upon completion of the field operations. Samples will be discarded 
unless other instructions are received. The soil samples were visually classified in general 
accordance with the Unified Soil Classification System (ASTM D- 2488-75). The soil samples 
obtained from proposed stormwater management area borings were visually classified in 
general accordance with USDA textural soil classification procedures. A description of the 
subsurface conditions encountered at each boring location is shown on the enclosed Soil 
Boring Logs. After completion of the borings, the auger holes were backfilled to the ground 
surface with bentonite chips.  
 
A copy of the Soil Boring Logs and Boring Location Plan (Figure 1) are enclosed in the 
Appendix. The soil stratification shown on the logs represents the approximate soil conditions 
in the actual boring locations at the time of the exploration. The terms and symbols used on the 
logs are described in the General Notes found in the Appendix. 
 
Laboratory Physical Testing 

Soil samples obtained from the exploration were visually classified in the laboratory, and 
subjected to testing, which included moisture content determinations. The laboratory testing 
was performed in general accordance with the respective ASTM methods, as applicable, and 
the results are shown on the boring logs in the Appendix. 
 
 
DESCRIPTION OF SUBSURFACE CONDITIONS 

General 

A description of the subsurface conditions encountered at the test boring locations is shown on 
the Soil Boring Logs. The lines of demarcation shown on the logs represent an approximate 
boundary between the various soil classifications. It must be recognized that the soil 
descriptions are considered representative estimates for the specific test hole location, but 
those variations may occur between and beyond the sampling intervals and boring locations. 
Soil depths, topsoil, and layer thicknesses, and demarcation lines utilized for preconstruction 
planning should not be expected to yield exact and final quantities. A summary of the major soil 
profile components is described in the following paragraphs.  
 
Soil Conditions 

Building, Pavement and Boardwalk Borings (BC-7 through BC-10, BS-1 through BS-6) - USCS 
Classification 
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The surface materials at the borings were about 3 to 7 inches of silty clay, silty sand and silt, 
classified as topsoil. The exception was BC-10 which had topsoil to a depth of about 3 feet 
below grade (EL. 902). Beneath the surface materials was brown lean clay to depths of about 
3.5 to 6 feet (EL. 917.5 to EL. 919) underlain by brown to red silty sand and gravel to the 
termination of the borings. The natural granular soils were in a medium dense to extremely 
dense condition with N-values ranging from about 11 blows per foot (bpf) to 95 blows per 9 
inches. The natural cohesive soils were in a stiff to hard condition with unconfined compressive 
strengths ranging from 1.7 to 6.2 tons per square foot (tsf). 
 
Auger refusal was experienced at BS-1 and BS-6, at depths of about 7.5 and 5.5 feet (EL. 917.5 
to EL.919), respectively on probable cobbles and/or boulders. Additionally, BS-1 was 
terminated at 7.5 feet (EL. 912.5) due to auger refusal on possible cobbles, boulders, or 
bedrock. BS-6 was offset about 5 feet to the south after the initial refusal.  
 
Stormwater Management Area (BC-1 through BC-6) - USDA Classification 
 
The surface materials encountered at the borings consisted of about 3 to 7 inches of silt loam, 
classified as topsoil. Beneath the surface materials was silty clay loam, sand and gravel, loamy 
sand and gravel, sand and loamy sand to the termination of the boring. The relative density of 
the natural granular soil was soft to very hard, with N-values between 12 blows per foot and 97 
blows per 8 inches. The natural cohesive soils were in a soft to very stiff condition with 
unconfined compressive strengths ranging from 0.4 to 3.5 tons per square foot (tsf). 
 
Auger refusal was experienced at BC-3, at a depth of about 7 feet (EL. 917) on probable 
cobbles and/or boulders. BC-3 was offset about 65 feet to the northeast after the initial refusal 
and due to an elevation difference from the initial boring of about 4 feet, it was extended to 
about 19 feet from the planned 15 feet. 
 
The foregoing discussion of soil conditions on this site represents a generalized soil profile as 
determined at the test boring locations. A more detailed description and supporting data for 
each test location can be found on the individual soil boring logs 
 
Groundwater Observations 

Groundwater observations were made during the drilling operations, and in the open boreholes 
upon completion. No groundwater was encountered during auger advancement or upon 
completion of the borings and removal of the augers. 
 
It must be recognized that groundwater levels fluctuate with time due to variations in seasonal 
precipitation, lateral drainage conditions, and soil permeability characteristics. Longer term 
monitoring would be required to further evaluate groundwater levels on this site. 
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CONSIDERATIONS AND RECOMMENDATIONS 

General Development Considerations 

In view of the subsurface conditions encountered in the test borings, together with the structural 
loading criteria and development grades anticipated, conventional spread footings can be used 
for support of the proposed buildings and helical piers can be used for the boardwalk.  
 
It should be noted that auger refusal on probable cobbles and/or boulders; or possible cobbles, 
boulders, or bedrock was experienced at depths of about 7 feet, 7.5 feet, and 5.5 feet (EL. 917, 
EL. 912.5, EL. 919.5) at BC-3, BS-1, and BS-6, respectively.  Additionally, dense to extremely 
dense granular soils were encountered in several of the borings.  Substantial difficulty 
digging/drilling and longer excavation/installation times should be expected with increasing 
depth.  Refusal or near refusal conditions may be experienced.   
 
The floor slabs and pavements can be supported by the existing soils following proper 
preparation, which will include the removal of soft, unstable or unsuitable zones. Some 
instability and the need for undercutting may occur.  
 
A discussion of the foundation design parameters, as well as the support conditions for the floor 
slab and pavement areas, is included in the following sections. 
 
Site Preparation 

The presence of organic topsoil and vegetation in the subgrade can adversely affect the 
serviceability of structural fills, foundations, floor slabs, pavements, and other structures placed 
upon them. Approximately 3 to 7 inches of topsoil was present on the surface of the site at the 
boring locations, the exception being BC-10 where about 3 feet (EL. 902) of topsoil was present. 
However, some variation should be anticipated. All topsoil, vegetation, trees, roots and other 
organic matter must be stripped from the areas of footings, floor slabs, pavements, sidewalks, 
and other structures.  
 
After stripping the topsoil and cutting high areas of the site to the planned finished grade, and 
prior to the placement of new fill which may be placed to raise grades, the subgrade must be 
thoroughly proofrolled to detect unstable, yielding soils. This should consist of overlapping 
passes in a perpendicular grid pattern, with a fully-loaded tandem-axle dump truck, or other 
equipment of similar size and weight suitable for the surface conditions. Proofrolling should be 
performed in consultation with the geotechnical engineer at the time of construction. Some 
difficulty with subgrade preparation may be experienced, especially in wet or cold weather, or 
during thawing conditions. Additionally, instability can become more severe in silty and clayey 
materials, which are considered to be moderately to highly moisture sensitive. It is generally 
recommended that earthwork be carried out during relatively warm, dry weather. Any soft, wet, 
or otherwise unstable zones which cannot be improved by scarification and aeration, must be 
removed and replaced with compacted structural fill, such as clean crushed stone, possibly in 
conjunction with the use of a geotextile fabric. Lime, lime kiln dust, fly ash, or Portland cement 
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modification are additional remedial measures which can be considered for clayey and some 
silty soils. However, this must only be performed at the direction and under the supervision of 
the geotechnical engineer. A proper mix design must be performed prior to the performance of 
any modification. Substantial construction delays and difficulty with subgrade stabilization may 
be experienced during periods of wet and/or cool weather. Consideration should be given to 
installing construction roads to reduce disturbance to the sensitive subgrade soils. 
 
Every effort must be made to keep excavations dry. If construction proceeds during wet 
weather, some additional over excavation may be necessary. If weather permits, the soil could 
be dried and recompacted. A crushed stone working mat, possibly in conjunction with a 
geotextile fabric, may also be feasible to help stabilize subgrades. Site grading runoff should 
be directed to catch basins, so that the potential for the softening of the foundation subgrade 
soils is reduced. 
 
Where the removal of unsuitable bearing material is performed beneath the proposed 
footings/slab, the excavation must extend laterally beyond the perimeter of the foundation/slab 
for a distance at least equal to the thickness of the fill below the footing bottom. This general 
guideline also applies to instances where a raised structural fill pad is constructed to achieve a 
bearing elevation greater than existing grades. The influence zone of footing stresses can be 
represented as an imaginary 45 line extending downward and outward from the footing bottom. 
All fill placed within this zone after cutting to firm soil must be properly engineered, from the 
bottom of the cut, up to the floor slab subgrade elevation. 
 
Where site grades are raised in excess of 2 feet, the first lift of new fill must be placed so as to 
extend a minimum lateral distance of 5 feet beyond the planned top building pad dimension (for 
fills less than 5 feet in thickness), or for a distance equal to at least 1 foot laterally beyond the 
top pad dimension for every foot of fill thickness (for fills greater than 5 feet in depth). 
Subsequent lifts can then be placed on an approximate 1H:1V slope back up to the planned 
top perimeter dimension of the pad. 
 
When a firm and stable subgrade is established, low areas may be raised to planned grades 
with properly compacted structural fill. Any new fill should be a clean granular soil or a low-
plasticity cohesive soil. If fine-grained soils, such as those with high silt or clay content are 
used, they should generally be placed over large open areas, where conditions are more 
favorable for the proper placement and compaction of such materials. It must be recognized 
that high silt or clay content materials are difficult to compact when placed at moisture contents 
beyond a few percent of the optimum moisture content. In addition, the near surface soils on 
this site are generally considered to be moisture sensitive; therefore, some difficulty with 
subgrade preparation should be expected, especially if they become wet during construction. 
Fill must be placed in layers of not more than nine (9) inches in thickness, at moisture contents 
at or near optimum, and be compacted to a minimum density of 95 percent of the maximum dry 
density as determined by ASTM designation D-698 (Standard Proctor). At least portions of the 
on-site soils beneath the topsoil and above the groundwater can be used as new fill to raise 
grades, generally over large open areas, which are more favorable for proper placement of 
fine-grained soils. However, substantial moisture conditioning may be required. Silt, clay and 
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wet granular soils are not suitable for reuse as compacted fill in trenches, or adjacent to 
foundation stem walls or retaining walls.  
 
Proper moisture control is essential to reduce the amount of compactive effort necessary to 
achieve the desired densities. This is especially true of clayey soils, where scarification and 
aeration may be required to achieve near-optimum moisture levels prior to compaction. A 
sheepsfoot roller is generally required for compaction of clayey soils, whereas a vibratory 
smooth drum roller is preferred for granular material. Small hand-operated compactors should 
be used in confined areas; granular fills are generally more readily compacted to the required 
densities in such applications. 
 
It is recommended that well-graded granular soils be utilized as backfill in new utility trenches 
and alongside below grade walls to reduce the potential for consolidation and settlement of the 
fill. All fill soils must be placed and compacted under engineering-controlled conditions, to 
provide suitable support for overlaying structures and roadways. Additional guidance can be 
provided at the time of construction in the selection process for grade-raising fill and trench 
backfill. 
 
The selection of fill materials for various applications should be done in consultation with the 
soils engineer. Similarly, the evaluation of the subgrade and placement and compaction of fill 
for structural applications should be monitored and tested by a qualified representative of the 
soils engineer. 
 
Foundation Evaluation 

The Lodge building may be supported by a conventional spread foundation, bearing on suitable 
naturally occurring soils or within structural fill, prepared as discussed in a previous section. 
Based upon the planned finished first floor elevation of EL. 925.5, interior and exterior footings 
will bear at about EL. 924 and EL. 921.5, respectively. In the area of the basement footings 
(EL. 913.5) are estimated to bear at about EL. 911.5. Dense to extremely dense granular soils 
and stiff to very stiff cohesive soils were generally encountered within BS-1, BS-2 and BS-3 at 
these approximate elevations. In the area of the Lodge, conventional spread footings bearing 
upon suitable natural soils, or upon compacted structural fill (or lean mix concrete), may be 
designed for a net allowable soil pressure of 3,000 psf. 
 
The Council building may be supported by a conventional spread foundation system, bearing 
on suitable naturally occurring soils or within structural fill, prepared as discussed in a previous 
section. Based upon the planned finished floor elevation of EL. 926.5, interior and exterior 
footings will bear at about EL. 925 and EL. 922.5, respectively. Medium dense granular soils 
and stiff cohesive soils were generally encountered within BS-5 and BS-6 at these approximate 
elevations. In the area of the Council, conventional spread footings bearing upon suitable 
natural soils, or upon compacted structural fill (or lean mix concrete), may be designed for a 
net allowable soil pressure of 3,000 psf. 
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The Cabin building may be supported by conventional spread foundation, bearing on suitable 
naturally occurring soils or within structural fill, prepared as discussed in a previous section. 
Based upon the planned finished floor elevation of EL. 922, interior and exterior footings will 
bear at about EL. 920.5 and EL. 918, respectively. Medium granular and stiff cohesive soils 
were generally encountered within BS-4 at these approximate elevations. In the area of the 
Cabin building, conventional spread footings bearing upon suitable natural soils, or upon 
compacted structural fill (or lean mix concrete), may be designed for a net allowable soil 
pressure of 3,000 psf. Some undercutting of soft, loose, or lower strength soils may be 
necessary to utilize these bearing pressures in at least isolated areas. 
 
The suitability of the existing soils for support of the proposed foundation must be determined 
by testing by a qualified geotechnical engineer during construction, utilizing static cone 
penetrometer tests or dynamic cone penetrometer tests for cohesive and granular soils, 
respectively. Soft, loose, or otherwise unsuitable materials, not disclosed by the borings, may 
be encountered in the foundation excavations at the bearing elevation. If unsuitable existing 
soil is present, it must be removed throughout a zone extending one foot laterally for each two 
feet removed below the foundation, on either side of the planned footing. The over-excavated 
area must be backfilled with structural compacted fill.  
 
It is recommended that the footings supporting individual columns have a minimum dimension of 
24 inches, and continuous footings have a minimum width of 18 inches, even if the maximum 
recommended allowable bearing pressure is not fully utilized. In order to minimize the effects of 
any slight differential movement that may occur due to variations in the character of the supporting 
soils and any variations in seasonal moisture contents, it is recommended that all foundations be 
suitably reinforced to make them as rigid as needed. 
 
In general, the performance of the foundation system on this site is dependent on the various 
factors discussed herein. The excavation, preparation, and concreting of foundations should be 
monitored and tested by a representative of the soils engineer. 
 
Floor Slab and Pavement Subgrades 

Prior to constructing the floor slabs or pavements, and prior to the placement of any fill used to 
raise grades, the exposed subgrade must be prepared utilizing the proofrolling procedures 
described previously. In areas that exhibit soft, yielding or unstable soil conditions, the following 
remedial measures are recommended to provide a stable subgrade. It is recommended that 
the proofcompacting and proofrolling operations be monitored by a representative of the 
geotechnical engineer to ensure that a firm, suitable subgrade is present prior to placement of 
new fills, or to construction of floor slabs and pavements. Extensive removal and replacement 
of fill may be necessary. 
 
Localized wet, soft or unstable areas can be undercut to such depths determined necessary in 
the field to reach stable material, and the area backfilled with imported crushed stone, such as 
the 1¼-inch gradation specified in Section 305 of the WisDOT Standard Specifications, placed 
and compacted as recommended in the Site Preparation section of this report. If relatively thick 
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zones or areas of extensive yielding are observed, and they cannot be stabilized by normal 
discing, aeration and recompaction procedures, undercutting and replacement with crushed 
stone and geotextile fabric (if needed) may also be required in these areas.  
 
The floor slabs may be designed utilizing an estimated modulus of subgrade reaction of 125 
pci based on the presence of suitable soils, prepared as discussed in this report. However, this 
is based on common range values obtained from 1 ft. x 1 ft. plate load tests on specific soil 
types. Depending on how the slab load is applied, the value may need to be modified for larger 
areas using the following: 
 
Modulus of Subgrade Reaction  ks = ( ) for cohesive soil  

  ks = k ( )2   for cohesionless soil   

where:  ks = coefficient of vertical subgrade reaction for loaded area 
k = coefficient of vertical subgrade reaction for a 1x1 foot square area 

 B = width of area loaded, in feet 
 
The final design and detailing should be performed by a qualified structural engineer based on 
the intended slab use, loading conditions and anticipated subgrade conditions. 
 
A granular mat, which can be designed as a drainage layer, should be provided below the floor 
slab. This must be a minimum of six (6) inches in thickness and properly compacted. In moisture 
sensitive areas, a vapor retarder may be placed beneath the floor slab or base course, however, 
it is recommended that the architect be consulted in this regard. The proper use of a vapor 
retarder may not completely prevent moisture beneath or on top of slabs. If the base course 
contains sharp particles, a cushion layer of sand approximately 2 inches in thickness may be 
required to provide protection from puncture.  
 
The floor slabs should be suitably reinforced to make them as rigid as necessary and proper 
joints provided at the junction of slabs and the foundation system so that a small amount of 
independent movement can occur without causing damage. Large floor areas must be provided 
with joints at frequent intervals (maximum spacing of 30 times the slab thickness, per ACI) to 
compensate for concrete volume changes (shrinkage). It is recommended that appropriate 
construction methods and curing procedures be used to minimize shrinkage and curling of the 
floor slabs. 
 
General Helical Pier Foundation Recommendations 

Helical piers are small diameter square or round shaft sections, including single or multiple 
helical shaped bearing plates, screwed into the ground with the application of torque to the 
design depth with the addition of extension shafts. The helical bearing plates are typically 6 to 
14 inches in diameter and are spaced at about 3 times the plate diameter apart to avoid 
overlapping stresses from adjacent plates. Helical piers are used to resist axial compressive 
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and tensile forces, and to a much lesser degree, lateral forces. The tensile and compression 
capacity of the piers is developed from the bearing of the individual plates on the soils.  
 
Helical pier foundations are design/build systems that must be designed and installed by a 
qualified contractor. Dependent upon the final design, bearing depths and helix diameters, 
additional deeper borings may be necessary (dependent upon the design requirement 
determined by the pier designer/installer).  
 
It should be noted that auger refusal on probable cobbles and/or boulders; or possible cobbles, 
boulders, or bedrock was experienced at depths of about 7 feet, 7.5 feet, and 5.5 feet (EL. 917, 
EL. 912.5, EL. 919.5) at BC-3, BS-1, and BS-6, respectively.  Additionally, dense to extremely 
dense granular soils were encountered in several of the borings.  Substantial difficulty drilling 
and longer installation times should be expected with increasing depth.  Refusal or near refusal 
conditions may be experienced.   
 
It is recommended that installation of piers be monitored and documented by a representative 
of the geotechnical engineer. 
 
Exterior/Unheated Area Slabs 

Entry slabs, sidewalks, aprons, and other slabs in exterior or unheated areas may bear upon 
silty or clayey soils. Such materials can be highly frost susceptible and poorly drained. Slabs 
placed directly upon such soils are subject to heaving and subsequent settlement due to 
freeze/thaw cycles. This can result in cracking, misalignment, and other related effects 
(especially at joints). It is recommended that consideration be given to limited undercutting of 
the frost susceptible materials to a depth of 1 to 2 feet below the slab, and replacement with 
well graded, properly placed and compacted granular soils. A properly designed underdrain 
system connected to the municipal sewer (if permissible) or directed to on-site stormwater 
management areas should also be incorporated to reduce the potential effects of freeze/thaw 
cycles. 
 
Utility Construction  

In general, the on-site soils can be used for support of utility lines. However, some undercutting 
of unstable or otherwise unsuitable soils may be necessary. In addition, the placement of 
crushed stone or other suitable granular backfill may be necessary to establish a stable working 
mat and/or bearing subgrade. Substantial difficulty with the stability of utility trenches should be 
expected due to the presence of granular soils across the site, especially in the presence of 
water. The use of shoring, bracing, or trench boxes will be required. Utility construction should 
be performed in accordance with “The Standard Specifications for Sewer and Water Line 
Construction” for the State of Wisconsin. 
  
It is recommended that well graded granular soils such as those specified in Tables 37 and 39 
of the Standard Specification for Sewer and Water Construction be utilized as backfill in utility 
trenches to reduce the potential for consolidation and settlement of the backfill. All fill soils must 
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be properly placed and compacted under engineering controlled conditions to provide suitable 
support for overlaying structures and roadways. Silty and clayey soils, organic soils, and wet 
granular materials are not recommended for use as backfill within utility trenches due to the 
substantial difficulty of obtaining proper compaction in confined areas.  
 
As with all excavation work, all open cut trenches must be properly shored and braced as 
required by applicable federal and state OSHA codes, and as necessary to protect life and 
property. 
 
Below Grade Walls  
 
It is recommended that any walls be backfilled for a lateral distance of 3 to 4 feet with a well-
graded, free-draining granular material such as crushed stone. Silt and clay soils, wet granular 
materials, and organic soils are not suitable for use as backfill. Substantial importing of suitable 
granular soils may be necessary. Proper drainage systems are recommended to be 
incorporated into the wall designs. The selection of backfill material should be made in 
consultation with the geotechnical engineer. The backfill materials should be placed in lifts not 
exceeding 12 inches in thickness and be compacted to at least 95 percent of the maximum dry 
density as determined by ASTM designation D-698. The walls must be reinforced, and suitable 
joints should be placed at appropriate intervals. The designs must include all surcharge 
loads.  Additionally, it is cautioned that the amount of movement required to activate full passive 
resistance can often be excessive. Therefore, the inclusion of passive resistance in design 
must be carefully considered by the structural engineer.  
 
The following design parameters (Rankine) are based on the walls being backfilled to planned 
finished grade with well graded, free draining granular compacted fill, extending at an angle of 
at least 30° from vertical, away from the toe of the wall.  They are based upon level backfill, 
and are exclusive of any surface surcharge loads, which must be considered in the design.  A 
sample of the material planned for use in backfilling must be provided to PSI prior to 
construction in order to verify the design values are appropriate for the specific material. 
 
Angle of Internal Friction of Backfill            32°  
Coefficient of At-Rest Earth Pressure Behind Wall (Ko)     0.47 
Coefficient of Active Earth Pressure Behind Wall (Ka)      0.31 
Coefficient of Passive Earth Pressure at Toe of Wall (Kp)     3.25 
Unit Weight of Backfill                 130 pcf  
Equivalent Fluid Pressure At-Rest Condition            60 psf/ft  
Equivalent Fluid Pressure Active Condition            40 psf/ft  
 
Resulting Equivalent Fluid Pressure 
  
 At-Rest Condition - Drained Condition              60 psf/ft 
 At-Rest Condition - Undrained Condition             95 psf/ft  
 Active Condition - Drained Condition                        40 psf/ft 
 Active Condition - Undrained Condition                        85 psf/ft 
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The coefficient of friction between the concrete and the clay is 0.3 and for concrete and sand it 
is 0.4. For the ease of design, it is recommended that a coefficient of friction of 0.35 be used 
throughout.  
 
It is recommended that an underdrain system and drainage course be placed beneath the floor 
slab and that a drain tile system be placed alongside the basement foundation to prevent 
excessive lateral pressure on the walls. The drainage system must be connected to a sump for 
drainage and be properly discharged in accordance with all state and local discharge 
requirements.  Drain tile should have a minimum diameter of four (4) inches and should be 
wrapped with an appropriate filter fabric.  Drainage pipes should be surrounded by clean gravel 
and extend up to the near ground surface in window well areas.  At least six (6) inches of clean 
¾ inch stone should be utilized for the free draining layer beneath the floor areas. 
 
The below grade walls must be backfilled for a lateral distance of 3 to 4 feet with a well-graded, 
free draining granular material.  This should be placed in lifts not exceeding 12 inches in 
thickness and be compacted to at least 95 percent of the Standard Proctor density.  Based 
upon the use of a clean, crushed stone fill, and a drained condition, an equivalent fluid pressure 
of 65 psf may be used as the horizontal component of earth pressure at rest. However, when 
a proposed fill material has been selected, a representative sample must be submitted to PSI 
for testing to verify the above value is associated recommendations.  Silt and clay soils, organic 
soils, and wet granular materials are not suitable for use as backfill alongside basement walls. 
It must be recognized that the above value is exclusive of traffic and other surcharge loads near 
the walls, which must be factored into the design.   
 
CONSTRUCTION CONSIDERATIONS 

Groundwater Control 

Groundwater observations were made during the drilling operations, and in the open boreholes 
upon completion. No groundwater was encountered at any of the borings during drilling or upon 
completion of drilling and removal of the augers.  
 
Because no groundwater was encountered in the foundation, utility, and stormwater basin 
boreholes during the exploration, no major difficulties are expected during typical shallow 
pavement construction. A gravity drainage system and a filtered sump pump or other 
conventional dewatering procedures should be adequate to control low volume perched water 
if encountered. However, for deeper excavations, or for large volume perched zones, prolonged 
dewatering with a series of sumps or well points and high capacity sump pumps, or other more 
comprehensive means may be necessary to facilitate construction.  Additionally, it should be 
noted that higher groundwater levels may be encountered encroaching upon Geneva Lake. 
 
While no groundwater was encountered at the time the borings were drilled, seasonal variations 
in precipitation, site drainage conditions, soil permeability, and other factors can cause 
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groundwater to be present in the upper soils at other times of the year, including during 
construction. 
 
Excavations and Site Drainage 

Sloping, shoring or bracing of the excavation sidewalls will be necessary. Excavating may be 
difficult due to the instability of vertical slopes, and will therefore require a flattening of trench 
sides, or some other means of protection, to facilitate construction and to protect life and 
property. The degree of excavation instability problems is dependent upon the depth and length 
of time that excavations remain open, excavation bank slopes, water levels and the 
effectiveness of any dewatering systems. However, severe instability can be expected within 
granular or soft cohesive soils, especially encroaching upon and extending below the 
groundwater or perched zones. All excavation work must be performed in accordance with 
OSHA and local building code requirements.  
 
All excavations must be performed with caution and utilize methods which will prevent 
undermining or destabilization of slopes, buildings, utilities, pavements, sidewalks or other 
structures. The use of a properly designed shoring and bracing, sheet piling, or underpinning 
system must be utilized as necessary to adequately protect existing buildings, utilities, 
pavements, and other structures. This must be performed by an experienced specialty 
contractor. Additionally, extreme care must be used during the installation of any bracing 
system, especially those using driven or vibratory methods, in order to avoid damaging existing 
buildings, utilities, and other structures. Consideration should be given to the performance of 
video and/or photographic documentation of the condition of nearby buildings, utilities, and 
other structures prior to installation. 
 
Auger refusal on probable cobbles and/or boulders; or possible cobbles, boulders, or bedrock 
was experienced at depths of about 7 feet, 7.5 feet, and 5.5 feet (EL. 917, EL. 912.5, EL. 919.5) 
at BC-3, BS-1, and BS-6, respectively. Additionally, dense to extremely dense granular soils 
were encountered in several of the borings. Substantial difficulty digging/drilling and longer 
excavation/installation times should be expected with increasing depth (including during the 
installation of any necessary bracing systems and stormwater basins).  Refusal or near refusal 
conditions may be experienced.  Excavations and helical pier installations will encroach upon 
and/or extend below the refusal depths in at least some areas, including the area of the planned 
The Lodge basement. Therefore, additional subsurface exploration with backhoe test pits is 
recommended as part of design planning to further evaluate refusal depths, and the type and 
excavatability of the materials. Specialized removal techniques, such as ripping and/or blasting, 
may be required to establish the planned elevations for the proposed structure or to establish 
the invert elevations for utilities. If blasting is performed, it is recommended that a specialty 
contractor be utilized to perform the blasting operations. Blasting can cause noise and vibration 
disturbance to neighboring structures, and must be performed using extreme caution.  
Consideration should be given to the performance of video and/or photographic documentation 
of the condition of nearby buildings, utilities, and other structures prior to any blasting.  
Following the blasting, the exposed subgrade must be observed by the geotechnical engineer 
to ensure that disturbance of the overburden is not excessive and that the blasted rock is 
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sufficiently stable for piping, foundation or other support. It is possible that the blasting will result 
in several feet or more of “overblast”, where larger sized rock requiring removal, will be present 
in the bottom of excavations. The larger rock must be removed and replaced with suitable 
granular fill, or must be crushed to suitable size for re-use.  Proper placement and compaction 
will be necessary. 
 
It is mandated that excavations, whether they be for utility trenches, basement excavations or 
footing excavations, be constructed in accordance with current Occupational Safety and Health 
Administration (OSHA) guidelines to protect workers and others during construction. PSI 
recommends that these regulations be strictly enforced; otherwise, workers could be in danger 
and the owner(s) and the contractor(s) could be liable for substantial penalties. The contractor 
is solely responsible for designing and constructing stable, temporary excavations and should 
shore, slope, or bench the sides of the excavations as required to maintain stability of both the 
excavation sides and bottom. The contractor’s “responsible person”, as defined in 29 CFR Part 
1926, should evaluate the soil exposed in the excavations as part of the contractor’s safety 
procedures. In no case should slope height, slope inclination, or excavation depth, including 
utility trench excavation depth, exceed those specified in local, state, and federal safety 
regulations. PSI is providing this information solely as a service to our client. PSI does not 
assume responsibility for construction site safety or the contractor’s or other parties’ compliance 
with local, state, and federal safety or other regulations. 
 
Since the subgrade soils are generally sensitive to moisture, every effort should be made to 
provide adequate drainage across the site during construction, and to prevent ponding of runoff 
on the subgrade. These soils are also subject to erosion caused by runoff, and erosion control 
measures should be implemented where needed or required by local ordinances. 
 
Seismic Design Considerations 

The soils encountered in the borings are considered to meet the criteria for Site Class D in 
accordance with 1613.2.5.2 of the International Building Code-2018 (which directs to the 
simplified design procedure outlined in ASCE 7 – Minimum Design Loads and Associated 
Criteria for Buildings and Other Structures). 
 
 
PAVEMENT DESIGN 

Pavements for this project are understood to consist of driveways and private areas, which are 
estimated to be primarily subjected to light passenger vehicle traffic, and occasional delivery 
trucks, and garage trucks. 
 
The subgrade soils encountered at the borings consisted predominantly of natural lean clay 
with an estimated visual classification of A-6 by the AASHTO soil classification method. They 
are generally rated as poor for pavement subgrade support due to relatively high frost 
susceptibility, poor drainage characteristics, and relatively high susceptibility to strength loss 
when exposed to free water. Provided that the subgrade soils are prepared as outlined in the 
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Site Preparation section of this report the in-place subgrade soils and any new structural fill can 
be used for standard flexible or rigid pavement construction. 
 
Evaluation of the visual soil classification has been made in estimating pertinent subgrade 
design coefficients as described in the Wisconsin Soils Manual for Pavement Design. Based 
on the soils encountered, and with proper subgrade preparation and drainage, the following 
pavement subgrade design parameters are recommended for the pavement section design. 
However, if soils with support characteristics different from the silty clay materials are 
encountered or are used to raise grades in new pavement areas, revised coefficients will need 
to be provided. 
 

PAVEMENT SUBGRADE DESIGN COEFFICIENTS 
AASHTO Soil Classification A-6 
Design Frost Index F-3 
Design Group Index 14 
Soil Support Value 3.8 
Estimated Subgrade Modulus (k) 125 pci 

 
 
The subject site is located in an area that experiences annual freezing cycles and the subgrade 
soils encountered have been classified as highly susceptible to frost action when free water is 
present.  In order to reduce the potential for frost action, it will be necessary to control surface 
runoff and water seepage, because complete removal and replacement of the frost susceptible 
subgrade soils is not considered economically feasible.  It is recommended that underdrains 
be placed within the subgrade, just below the granular base, to help reduce the potential for 
trapping water within the aggregate base layer.  Sufficient drain tiles extending radially outward 
an adequate distance from each interior catch basin must be installed.  In addition, drain tiles 
should extend along curb lines, up the slope from curb inlets.  The drain tile should be directly 
connected to the storm sewer manholes or catch basins (if permissible by local municipal or 
other applicable code).  The drain tile should consist of perforated PVC pipe of adequate 
diameter placed beneath the base layer, extending a sufficient distance into the subgrade.  The 
pipe should be surrounded by appropriately sized clean stone, with the pipe and stone being 
wrapped with a geotextile filter fabric to reduce the potential for soils to migrating into and 
obstruct the pipe.  It is also recommended that roof drains be connected to the stormwater 
collection system to minimize the potential for this water to enter the base and subgrade. 
 
 
STORMWATER MANAGEMENT AREA CONSIDERATIONS 

As requested by the client, borings BC-1 through BC-6 were performed in the area of the 
proposed stormwater management areas. The subgrade soils encountered at these locations 
have been visually classified in general accordance with the USDA textural soil classification 
system. They generally consisted of silty clay loam, loamy sand, sand, loamy sand and gravel, 
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and gravel, sand and loamy sand to the termination depth of 15 feet below existing grade. 
Groundwater was not encountered during operations or upon removal of the augers. 
 
With regard to the above soil and groundwater conditions encountered at the borings, NR 
151.124(4)(c)1 and 2 – Infiltration rate exemptions indicates that infiltration practices located in 
an area where the infiltration rate of the soil encountered in the area of the infiltration system is 
less than 0.6 inches per hour using a scientifically credible field test method; or an area where 
the least permeable soil horizon to 5 feet below the proposed bottom of the infiltration system 
using the USDA method of soils analysis consists of silty clay loam, sand and gravel, sand and 
loamy sand may be credited toward meeting the requirements, but the decision to infiltrate 
under these conditions is optional. In addition, NR 151.124(4)(b)1 – Separation distances 
indicates that infiltration practices shall be located so that the characteristics of the soil and the 
separation distance between the bottom of the infiltration system and the elevation of seasonal 
high groundwater or the top of bedrock are in accordance with the following Table (reproduced 
from NR 151.124):  
 

Table 3. Separation Distances and Soil Characteristics 

Source Area Separation Distance Soil Characteristics 

Industrial, Commercial, Institutional Parking 
Lots and Roads 

5 feet or more Filtering Layer* 

Residential Arterial Roads 5 feet or more Filtering Layer* 

Roofs Draining to Surface Infiltration Practices 1 foot or more 
Native or Engineered Soil with 

Particles Finer than Coarse Sand 

Roofs Draining to Surface Infiltration Practices Not Applicable Not Applicable 

All Other Impervious Source Areas 3 feet or more Filtering Layer* 

*Defined in NR 151.002(14r) as a “soil that has at least a 3-foot deep layer with at least 20 percent fines; or at least a 5-foot deep layer 
with at least 10 percent fines; or an engineered soil with an equivalent level of protection as determined by the regulatory authority for 
the site.” 

 
The information shown above is a selected excerpt from NR151 that is intended only as general 
guidance for considering stormwater management in conjunction with the encountered 
subsurface conditions at the borings. Basin design must be performed by a qualified and 
experienced firm. In addition, the entirety of Chapter NR151 of the Wisconsin Administrative 
Code, the Site Evaluation for Stormwater Infiltration (1002) document, and other applicable 
references; along with appropriate state, local or other municipal requirements must be 
consulted as part of site-specific stormwater design. 
 
Stormwater management basins are not recommended to be placed in close proximity to 
basements or other below grade walls and structures. Proper and careful consideration of soils 
and subsurface conditions must be given during site and design planning, and extreme care 
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must be exercised during construction. Lateral migration of water may result in substantially 
increased sump pump activity and can quickly overcome the ability of such pumps to maintain 
a desirable water level, resulting in significant flooding. The potential for such conditions to 
occur can greatly increase when basement floors are below the elevation of basin bottoms 
and/or when basins are placed in close proximity to structures (strongly not recommended). In 
addition, the presence of granular or other generally permeable soils, which is typically 
necessary in the areas of structures for utility backfill, alongside basement walls, or within other 
development excavations/trenches can act as extensive migration channels to rapidly carry 
large volumes of water from basins and into nearby basements. Building codes or municipal 
regulations may require that basement floor elevations be a specified distance above the water 
level of nearby basins or other stormwater features. It is therefore recommended that the design 
engineer (or other appropriate representative) review applicable municipal or other regulatory 
requirements and verify the design normal and design high water elevations of stormwater 
basins/features with respect to planned basement slab elevations.  
 
 
GENERAL COMMENTS 

This subsurface exploration and evaluation has been prepared to aid in the evaluation of the 
subject site for general site development. The recommendations presented herein are based 
on the available soil information and the design information provided. Any changes in the design 
information or building locations should be brought to the attention of PSI to determine if 
modifications in the recommendations are required. The final design plans and specifications 
should also be reviewed by PSI to determine that the recommendations presented herein have 
been interpreted and implemented as intended. 
 
The widely spaced soil borings performed for this preliminary exploration and site evaluation 
are considered suitable for preliminary planning and design purposes. Additional exploration 
and evaluation should be performed within the proposed building footprints. The conditions 
encountered by the additional explorations may warrant an alteration of the preliminary 
foundation and soil bearing design recommendations presented in this report. Specific 
foundation and floor slab recommendations can then be provided. 
 
This geotechnical study has been conducted in a manner consistent with that level of care 
ordinarily exercised by members of the profession currently practicing in the same locality under 
similar conditions. The findings, recommendations and opinions contained herein have been 
promulgated in accordance with generally accepted practice in the fields of foundation 
engineering, soils mechanics, and engineering geology. No other representations expressed 
or implied, and no warranty or guarantee is included or intended in this report. 
 
It is recommended that the earthwork and foundation operations be monitored by the soil 
engineer, to test and evaluate the subgrade stability, bearing capacities, and the selection, 
placement and compaction of controlled fills. The Wisconsin DOT Standard Specifications for 
Highway and Structure Construction can also serve as a guide in implementing the subgrade 
preparation and other earthwork operations.  
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LONGITUDE:

LOCATION: 259 Constance Blvd

Not Obsvd
Not Obsvd

W
at

er
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Professional Service Industries, Inc.
821 Corporate Court, Suite 100
Waukesha, WI  53189
Telephone:  (262) 521-2125 Williams Bay, WI
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DATE STARTED: 3/29/23

BENCHMARK: N/A

The stratification lines represent approximate boundaries.  The transition may be gradual. Sheet  1  of  1

DRILL COMPANY: PSI, Inc.

STATION: N/A OFFSET: N/A

LOGGED BY: AW
DRILL RIG: Marooka D-50 ATV - Rig #395

REVIEWED BY:
EFFICIENCY N/A
HAMMER TYPE: Automatic BORING LOCATION:

0

5

DATE COMPLETED: 3/29/23 BORING  BC-7

ELEVATION: 929 ft

COMPLETION DEPTH 5.0 ft

N/A
DRILLING METHOD: Hollow Stem Auger
SAMPLING METHOD: 2-in SS

REMARKS:
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Topsoil, Dark Brown Silty Clay, Trace Gravel,
Very Moist (5"± Thick)
Brown Lean Clay With Gravel and Sand, Very
Moist

End of Boring at 5'

3-2-1
N=3

3-3-5
N=8
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DATE STARTED: 3/29/23

BENCHMARK: N/A

The stratification lines represent approximate boundaries.  The transition may be gradual. Sheet  1  of  1

DRILL COMPANY: PSI, Inc.

STATION: N/A OFFSET: N/A

LOGGED BY: AW
DRILL RIG: Marooka D-50 ATV - Rig #395

REVIEWED BY:
EFFICIENCY N/A
HAMMER TYPE: Automatic BORING LOCATION:

0

5

DATE COMPLETED: 3/29/23 BORING  BC-8

ELEVATION: 929 ft

COMPLETION DEPTH 5.0 ft

N/A
DRILLING METHOD: Hollow Stem Auger
SAMPLING METHOD: 2-in SS

REMARKS:
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Qr = 2.9 tsf

Topsoil, Dark Brown Silty Clay, With Gravel and
Sand, Very Moist (3"± Thick)
Brown Lean Clay, With Sand and Gravel, Very
Moist

End of Boring at 5'

Cave-In at 2.5'

4-6-7
N=13

3-4-6
N=10
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Waukesha, WI  53189
Telephone:  (262) 521-2125 Williams Bay, WI
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DATE STARTED: 3/30/23

BENCHMARK: N/A

The stratification lines represent approximate boundaries.  The transition may be gradual. Sheet  1  of  1

DRILL COMPANY: PSI, Inc.

STATION: N/A OFFSET: N/A

LOGGED BY: AW
DRILL RIG: Marooka D-50 ATV - Rig #395

REVIEWED BY:
EFFICIENCY N/A
HAMMER TYPE: Automatic BORING LOCATION:

0

5

DATE COMPLETED: 3/30/23 BORING  BC-9

ELEVATION: 925 ft

COMPLETION DEPTH 5.0 ft

N/A
DRILLING METHOD: Hollow Stem Auger
SAMPLING METHOD: 2-in SS
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Topsoil, Dark Brown Silty Sand and Gravel,
Moist

Brown Lean Clay and Gravel, Very Moist

Brown Sand and Gravel, Moist to Damp

End of Boring at 15'

50/6"

11-7-5
N=12

7-8-15
N=23

10-8-12
N=20

7-14-16
N=30
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PROJECT: Proposed Women's Leadership Center
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Waukesha, WI  53189
Telephone:  (262) 521-2125 Williams Bay, WI
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DATE STARTED: 3/30/23

BENCHMARK: N/A

The stratification lines represent approximate boundaries.  The transition may be gradual. Sheet  1  of  1

DRILL COMPANY: PSI, Inc.

STATION: N/A OFFSET: N/A

LOGGED BY: AW
DRILL RIG: Marooka D-50 ATV - Rig #395

REVIEWED BY:
EFFICIENCY N/A
HAMMER TYPE: Automatic BORING LOCATION:

0
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DATE COMPLETED: 3/30/23 BORING  BC-10

ELEVATION: 905 ft

COMPLETION DEPTH 15.0 ft

N/A
DRILLING METHOD: Hollow Stem Auger
SAMPLING METHOD: 2-in SS
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Topsoil, Dark Brown Silty Sand and Clay, Trace
Gravel, Moist (5"± Thick)
Brown to Red Sand and Gravel, Moist

End of Boring at 7.5' Due to Auger Refusal on
Possible Cobbles, Boulders, or Bedrock

8-12-10
N=22

13-17-31
N=48

12-10-45
N=55
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Professional Service Industries, Inc.
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Waukesha, WI  53189
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DATE STARTED: 3/30/23

BENCHMARK: N/A

The stratification lines represent approximate boundaries.  The transition may be gradual. Sheet  1  of  1

DRILL COMPANY: PSI, Inc.

STATION: N/A OFFSET: N/A

LOGGED BY: AW
DRILL RIG: Marooka D-50 ATV - Rig #395

REVIEWED BY:
EFFICIENCY N/A
HAMMER TYPE: Automatic BORING LOCATION:

0

5

DATE COMPLETED: 3/30/23 BORING  BS-1

ELEVATION: 920 ft

COMPLETION DEPTH 6.0 ft

N/A
DRILLING METHOD: Hollow Stem Auger
SAMPLING METHOD: 2-in SS

REMARKS:
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Topsoil, Dark Brown Silty Sand and Clay, Moist
(7"± Thick)
Brown Lean Clay, Trace Sand and Gravel, Moist

Brown Silty Sand and Gravel, Very Moist

Brown Sand and Gravel, Moist to Damp

End of Boring at 20'

Cave-In at 6'

2-5-5
N=10

8-13-7
N=20

14-4-8
N=12

7-14-16
N=30

8-16-15
N=31

11-11-15
N=26
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PROJECT: Proposed Women's Leadership Center
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Professional Service Industries, Inc.
821 Corporate Court, Suite 100
Waukesha, WI  53189
Telephone:  (262) 521-2125 Williams Bay, WI
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DATE STARTED: 3/30/23

BENCHMARK: N/A

The stratification lines represent approximate boundaries.  The transition may be gradual. Sheet  1  of  1

DRILL COMPANY: PSI, Inc.

STATION: N/A OFFSET: N/A

LOGGED BY: AW
DRILL RIG: Marooka D-50 ATV - Rig #395

REVIEWED BY:
EFFICIENCY N/A
HAMMER TYPE: Automatic BORING LOCATION:

0
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DATE COMPLETED: 3/30/23 BORING  BS-2

ELEVATION: 921 ft

COMPLETION DEPTH 20.0 ft

N/A
DRILLING METHOD: Hollow Stem Auger
SAMPLING METHOD: 2-in SS

REMARKS:
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Topsoil, Dark Brown Silty Sand and Trace
Gravel, Moist (6"± Thick)
Brown Lean Clay, Trace Sand and Gravel, Moist

Brown Silty Sand, With Gravel, Very Moist

Brown Silty Sand and Gravel, Moist to Damp

End of Boring at 20'

Cave-In at 6.5'

6-12-18
N=30

2-4-13
N=17

11-4-8
N=12

8-16-22
N=38

95/9"

50/4"
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PROJECT: Proposed Women's Leadership Center
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LATITUDE:
LONGITUDE:

LOCATION: 259 Constance Blvd
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DRILLER: DT

Professional Service Industries, Inc.
821 Corporate Court, Suite 100
Waukesha, WI  53189
Telephone:  (262) 521-2125 Williams Bay, WI
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DATE STARTED: 3/30/23

BENCHMARK: N/A

The stratification lines represent approximate boundaries.  The transition may be gradual. Sheet  1  of  1

DRILL COMPANY: PSI, Inc.

STATION: N/A OFFSET: N/A

LOGGED BY: AW
DRILL RIG: Marooka D-50 ATV - Rig #395

REVIEWED BY:
EFFICIENCY N/A
HAMMER TYPE: Automatic BORING LOCATION:
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DATE COMPLETED: 3/30/23 BORING  BS-3

ELEVATION: 924 ft

COMPLETION DEPTH 20.0 ft

N/A
DRILLING METHOD: Hollow Stem Auger
SAMPLING METHOD: 2-in SS
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Topsoil, Dark Brown Silt and Sand With Gravel,
Moist (5"± Thick)
Brown Lean Clay, With Trace Sand and Gravel,
Moist

Brown Silty Sand and Gravel, Moist to Very
Moist

Brown Sand and Gravel, Damp

End of Boring at 15'

Cave-In at 7'

4-5-7
N=12

4-8-7
N=15

3-5-6
N=11

6-6-7
N=13

7-12-21
N=33

PROJECT NO.: 00523167
PROJECT: Proposed Women's Leadership Center
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Professional Service Industries, Inc.
821 Corporate Court, Suite 100
Waukesha, WI  53189
Telephone:  (262) 521-2125 Williams Bay, WI
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DATE STARTED: 3/30/23

BENCHMARK: N/A

The stratification lines represent approximate boundaries.  The transition may be gradual. Sheet  1  of  1

DRILL COMPANY: PSI, Inc.

STATION: N/A OFFSET: N/A

LOGGED BY: AW
DRILL RIG: Marooka D-50 ATV - Rig #395

REVIEWED BY:
EFFICIENCY N/A
HAMMER TYPE: Automatic BORING LOCATION:

0
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10

15

DATE COMPLETED: 3/30/23 BORING  BS-4

ELEVATION: 921 ft

COMPLETION DEPTH 15.0 ft

N/A
DRILLING METHOD: Hollow Stem Auger
SAMPLING METHOD: 2-in SS

REMARKS:
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Qr = 1.7 tsf

Topsoil, Dark Brown Silty Sand, With Clay, Wet
(6"± Thick)
Brown Lean Clay, With Sand and Gravel, Moist

Brown Sand and Gravel, Moist to Damp

End of Boring at 15'

Cave-In at 7'

4-4-5
N=9

9-10-11
N=21

21-21-25
N=46

49-35-24
N=59

42-37-29
N=66
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PROJECT: Proposed Women's Leadership Center
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Professional Service Industries, Inc.
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DATE STARTED: 3/30/23

BENCHMARK: N/A

The stratification lines represent approximate boundaries.  The transition may be gradual. Sheet  1  of  1

DRILL COMPANY: PSI, Inc.

STATION: N/A OFFSET: N/A

LOGGED BY: AW
DRILL RIG: Marooka D-50 ATV - Rig #395

REVIEWED BY:
EFFICIENCY N/A
HAMMER TYPE: Automatic BORING LOCATION:
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DATE COMPLETED: 3/30/23 BORING  BS-5

ELEVATION: 925 ft

COMPLETION DEPTH 15.0 ft

N/A
DRILLING METHOD: Hollow Stem Auger
SAMPLING METHOD: 2-in SS
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Qr = 3.5 tsf

Qr = 2.4 tsf

Topsoil, Dark Brown Silty Sand, Trace Gravel,
Moist (5"± Thick)
Brown Lean Clay, Trace Gravel and Sand, Moist

Brown Sand and Gravel, Moist

Brown Lean Clay With Gravel and Sand, Very
Moist

End of Boring at 15'

Auger Refusal at 5.5' on Probable 
Cobbles and/or Boulders

Offset 5' South

Cave-In at 5.5'

5-6-6
N=12

3-3-3
N=6

35-27-14
N=41

15-12-11
N=23

23-38-21
N=59
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PROJECT: Proposed Women's Leadership Center
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DATE STARTED: 3/30/23

BENCHMARK: N/A

The stratification lines represent approximate boundaries.  The transition may be gradual. Sheet  1  of  1

DRILL COMPANY: PSI, Inc.

STATION: N/A OFFSET: N/A

LOGGED BY: AW
DRILL RIG: Marooka D-50 ATV - Rig #395
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EFFICIENCY N/A
HAMMER TYPE: Automatic BORING LOCATION:
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ELEVATION: 925 ft

COMPLETION DEPTH 15.0 ft

N/A
DRILLING METHOD: Hollow Stem Auger
SAMPLING METHOD: 2-in SS
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GENERAL NOTES

SAMPLE IDENTIFICATION

Page 1 of 2

The Unified Soil Classification System (USCS), AASHTO 1988 and ASTM designations D2487 and D-2488 are
used to identify the encountered materials unless otherwise noted.  Coarse-grained soils are defined as having
more than 50% of their dry weight retained on a #200 sieve (0.075mm); they are described as: boulders,
cobbles, gravel or sand.  Fine-grained soils have less than 50% of their dry weight retained on a #200 sieve;
they are defined as silts or clay depending on their Atterberg Limit attributes.  Major constituents may be added
as modifiers and minor constituents may be added according to the relative proportions based on grain size.

Description
Flat:

Elongated:
Flat & Elongated:

Description
Angular:

Subangular:

Subrounded:

Rounded:

                          Criteria                             
Particles with width/thickness ratio > 3
Particles with length/width ratio > 3
Particles meet criteria for both flat and
elongated

Descriptive Term
Trace:
With:

Modifier:

             Size Range             
Over 300 mm (>12 in.)
75 mm to 300 mm (3 in. to 12 in.)
19 mm to 75 mm (¾ in. to 3 in.)
4.75 mm to 19 mm (No.4 to ¾ in.)
2 mm to 4.75 mm (No.10 to No.4)
0.42 mm to 2 mm (No.40 to No.10)
0.075 mm to 0.42 mm (No. 200 to No.40)
0.005 mm to 0.075 mm
<0.005 mm

     Component     
Boulders:
Cobbles:

Coarse-Grained Gravel:
Fine-Grained Gravel:

Coarse-Grained Sand:
Medium-Grained Sand:

Fine-Grained Sand:
Silt:

Clay:

ANGULARITY OF COARSE-GRAINED PARTICLESRELATIVE DENSITY OF COARSE-GRAINED SOILS
N - Blows/foot

0 - 4
4 - 10

10 - 30
30 - 50
50 - 80

80+

Relative Density

Very Loose
Loose

Medium Dense
Dense

Very Dense
Extremely Dense

RELATIVE PROPORTIONS OF FINES
% Dry Weight

< 5%
5% to 12%

>12%

Standard "N" penetration: Blows per foot of a 140 pound hammer falling 30 inches on a 2-inch O.D.
Split-Spoon.
A "N" penetration value corrected to an equivalent 60% hammer energy transfer efficiency (ETR)
Unconfined compressive strength, TSF
Pocket penetrometer value, unconfined compressive strength, TSF
Moisture/water content, %
Liquid Limit, %
Plastic Limit, %
Plasticity Index = (LL-PL),%
Dry unit weight, pcf
Apparent groundwater level at time noted

                       Criteria                       
Particles have sharp edges and relatively plane
sides with unpolished surfaces
Particles are similar to angular description, but have
rounded edges
Particles have nearly plane sides, but have
well-rounded corners and edges
Particles have smoothly curved sides and no edges

N:

N60:
Qu:
Qp:

w%:
LL:
PL:
PI:

DD:
,   ,

GRAIN-SIZE TERMINOLOGY PARTICLE SHAPE

SOIL PROPERTY SYMBOLS

Shelby Tube - 3" O.D., except where noted.
Rock Core
Texas Cone
Bulk Sample
Pressuremeter
Cone Penetrometer Testing with
Pore-Pressure Readings

DRILLING AND SAMPLING SYMBOLS

Solid Flight Auger - typically 4" diameter
flights, except where noted.
Hollow Stem Auger - typically 3¼" or 4¼ I.D.
openings, except where noted.
Mud Rotary - Uses a rotary head with
Bentonite or Polymer Slurry
Diamond Bit Core Sampler
Hand Auger
Power Auger -  Handheld motorized auger

Split-Spoon - 1 3/8" I.D., 2" O.D., except
where noted.

SFA:

HSA:

M.R.:

R.C.:
H.A.:
P.A.:

SS:

ST:
RC:
TC:
BS:
PM:

CPT-U:



GENERAL NOTES

QU - TSF N - Blows/foot Consistency

0 - 2
2 - 4
4 - 8

8 - 15
15 - 30
30 - 50

50+

                       Criteria                       
Absence of moisture, dusty, dry to the touch
Damp but no visible water
Visible free water, usually soil is below water table

RELATIVE PROPORTIONS OF SAND AND GRAVEL
      % Dry Weight      
< 15%
15% to 30%
>30%

Descriptive Term
Trace:
With:

Modifier:

0 - 0.25
0.25 - 0.50
0.50 - 1.00
1.00 - 2.00
2.00 - 4.00
4.00 - 8.00

8.00+

MOISTURE CONDITION DESCRIPTIONCONSISTENCY OF FINE-GRAINED SOILS

Description
Blocky:

Lensed:
Layer:
Seam:

Parting:

Description
Stratified:

Laminated:

Fissured:

Slickensided:

STRUCTURE DESCRIPTION

QU - TSF

Extremely Soft
Very Soft

Soft
Medium Hard

Moderately Hard
Hard

Very Hard

SCALE OF RELATIVE ROCK HARDNESS ROCK BEDDING THICKNESSES
Consistency

                            Criteria                            
Alternating layers of varying material or color with
layers at least ¼-inch (6 mm) thick
Alternating layers of varying material or color with
layers less than ¼-inch (6 mm) thick
Breaks along definite planes of fracture with little
resistance to fracturing
Fracture planes appear polished or glossy,
sometimes striated

                            Criteria                            
Greater than 3-foot (>1.0 m)
1-foot to 3-foot (0.3 m to 1.0 m)
4-inch to 1-foot (0.1 m to 0.3 m)
1¼-inch to 4-inch (30 mm to 100 mm)
½-inch to 1¼-inch (10 mm to 30 mm)
1/8-inch to ½-inch (3 mm to 10 mm)
1/8-inch or less "paper thin" (<3 mm)

Description
Dry:

Moist:
Wet:

Description
Very Thick Bedded

Thick Bedded
Medium Bedded

Thin Bedded
Very Thin Bedded
Thickly Laminated
Thinly Laminated

2.5 - 10
10 - 50

50 - 250
250 - 525

525 - 1,050
1,050 - 2,600

>2,600

(Continued)

     Component     
Very Coarse Grained

Coarse Grained
Medium Grained

Fine Grained
Very Fine Grained

GRAIN-SIZED TERMINOLOGY
(Typically Sedimentary Rock)

ROCK VOIDS
Voids

Pit
Vug

Cavity
Cave

          Void Diameter          
<6 mm (<0.25 in)
6 mm to 50 mm (0.25 in to 2 in)
50 mm to 600 mm (2 in to 24 in)
>600 mm (>24 in)

ROCK QUALITY DESCRIPTION
RQD Value

90 -100
75 - 90
50 - 75
25 -50

Less than 25

         Size Range         
>4.76 mm
2.0 mm - 4.76 mm
0.42 mm - 2.0 mm
0.075 mm - 0.42 mm
<0.075 mm

Rock generally fresh, joints stained and discoloration
extends into rock up to 25 mm (1 in), open joints may
contain clay, core rings under hammer impact.

Rock mass is decomposed 50% or less, significant
portions of the rock show discoloration and
weathering effects, cores cannot be broken by hand
or scraped by knife.

Rock mass is more than 50% decomposed, complete
discoloration of rock fabric, core may be extremely
broken and gives clunk sound when struck by
hammer, may be shaved with a knife.

Rock Mass Description
Excellent

Good
Fair
Poor

Very Poor

DEGREE OF WEATHERING
Slightly Weathered:

Weathered:

Highly Weathered:

                            Criteria                            
Cohesive soil that can be broken down into small
angular lumps which resist further breakdown
Inclusion of small pockets of different soils
Inclusion greater than 3 inches thick (75 mm)
Inclusion 1/8-inch to 3 inches (3 to 75 mm) thick
extending through the sample
Inclusion less than 1/8-inch (3 mm) thick

Very Soft
Soft

Firm (Medium Stiff)
Stiff

Very Stiff
Hard

Very Hard

Page 2 of 2



OH

CH

MH

OL

CL

ML

SC

SM

SP

COARSE
GRAINED

SOILS

SW

TYPICAL
DESCRIPTIONS

WELL-GRADED GRAVELS, GRAVEL -
SAND MIXTURES, LITTLE OR NO
FINES

POORLY-GRADED GRAVELS,
GRAVEL - SAND MIXTURES, LITTLE
OR NO FINES

SILTY GRAVELS, GRAVEL - SAND -
SILT MIXTURES

LETTERGRAPH
SYMBOLSMAJOR DIVISIONS

SOIL CLASSIFICATION CHART

PT

GC

GM

GP

GW

CLAYEY GRAVELS, GRAVEL - SAND -
CLAY MIXTURES

WELL-GRADED SANDS, GRAVELLY
SANDS, LITTLE OR NO FINES

POORLY-GRADED SANDS,
GRAVELLY SAND, LITTLE OR NO
FINES

SILTY SANDS, SAND - SILT
MIXTURES

CLAYEY SANDS, SAND - CLAY
MIXTURES

INORGANIC SILTS AND VERY FINE
SANDS, ROCK FLOUR, SILTY OR
CLAYEY FINE SANDS OR CLAYEY
SILTS WITH SLIGHT PLASTICITY

INORGANIC CLAYS OF LOW TO
MEDIUM PLASTICITY, GRAVELLY
CLAYS, SANDY CLAYS, SILTY
CLAYS, LEAN CLAYS

ORGANIC SILTS AND ORGANIC
SILTY CLAYS OF LOW PLASTICITY

INORGANIC SILTS, MICACEOUS OR
DIATOMACEOUS FINE SAND OR
SILTY SOILS

INORGANIC CLAYS OF HIGH
PLASTICITY

ORGANIC CLAYS OF MEDIUM TO
HIGH PLASTICITY, ORGANIC SILTS

PEAT, HUMUS, SWAMP SOILS WITH
HIGH ORGANIC CONTENTS

CLEAN
GRAVELS

GRAVELS WITH
FINES

CLEAN SANDS

(LITTLE OR NO FINES)

SANDS WITH
FINES

LIQUID LIMIT
LESS THAN 50

LIQUID LIMIT
GREATER THAN 50

HIGHLY ORGANIC SOILS

GRAVEL
AND

GRAVELLY
SOILS

(APPRECIABLE
AMOUNT OF FINES)

(APPRECIABLE
AMOUNT OF FINES)

(LITTLE OR NO FINES)

FINE
GRAINED

SOILS

SAND
AND

SANDY
SOILS

SILTS
AND

CLAYS

SILTS
AND

CLAYS

MORE THAN 50%
OF MATERIAL IS
LARGER THAN
NO. 200 SIEVE

SIZE

MORE THAN 50%
OF MATERIAL IS
SMALLER THAN
NO. 200 SIEVE

SIZE

MORE THAN 50%
OF COARSE
FRACTION

PASSING ON NO.
4 SIEVE

MORE THAN 50%
OF COARSE
FRACTION

RETAINED ON NO.
4 SIEVE

NOTE:  DUAL SYMBOLS ARE USED TO INDICATE BORDERLINE SOIL CLASSIFICATIONS









SOIL EVALUATION - STORM Page 1 of 2

  In accordance with SPS 382.365 & 385, Wis. Adm. Code and WDNR Standard 1002

 County

Dane
 Parcel I.D.

Please print all information.  Reviewed by:

Date:

 Lot #  Block #  Subd. Name or CSM#

WI

 Hydraulic Application Test Method: Soil Moisture

Date of Borings: March 30, 2023

   Morphological Evaluation

USDA-NRCS WETS Value: 14
   Double Ring Infiltrometer    Dry =1;

   Normal = 2;

   Other (specify)   Wet = 3.

 Boring BC-1
 Pit Ground surface elevation ±       930 Elevation of limiting factor: 

0-5 <15
5-60 <15

60-108 <15
108-132 >15
132-180 <15

 Boring BC-2
 Pit Ground surface elevation ±       923 Elevation of limiting factor: 1

0-7 <15
7-84 <15

84-108 <15
108-180 >15

SBD-10793 (R.01/17)

2

s 0 m mfr 3.6
3
4

0 m mfr

5 10YR 3/3 s 0 m mfr 3.6

10YR 5/4
10YR 1/1 s

% Rock 
Frag.

3.6
sicl 1 f abk

CST/PSS/Geologist Number

262 521 2125

G-229
Telephone Number

Wis. Dept. of Safety and Professional Services 
Division of Industry Services

 Govt. Lot

Texture

Address
821 Corporate Court, Waukesha, WI 53189 4/1/2023

Depth     
in.

CST/PSS Name (Please Print)

1

Signature

2

Inches/Hr.
% Fines

mfr 3.6
10YR 5/4

1

Dominant Color 
Munsell

Structure                
Gr. Sz. Sh.

 Obs. #

Horizon Redox Description             
Qu. Sz. Cont. Color

Structure                
Gr. Sz. Sh.

Depth     
in.

% Fines
Inches/Hr.

% Rock 
Frag.

Hydraulic App. Rate

Consistence Hydraulic App. Rate

1 f abk mfi
s 0 m

Redox Description             
Qu. Sz. Cont. Color

Texture

   Irrigation                  Bioretention trench            Trench(es)

Dominant Color 
Munsell

Patrick J. Patterson

1

 Obs. #

sicl

 Property Location: William's Bay, WI
Personal information you provide may be used for secondary purposes [Privacy Law, s. 15.04 (1) (m)].

 Property Owner's Mailing Address

Zip CodeState City

Attach complete site plan on paper not less that 8 1/2 x 11 inches in size. Plan must 
include, but not limited to: vertical and horizontal reference point (BM), direction and 
percent slope, scale or dimensions, north arrow, and BM referenced to nearest 
road.

   Infiltration trench      SDS (> 15' wide)            Other __________

 Property Owner

  City           Village      Town                   Nearest Road

William's Bay

Drainage area ___________________ sq. ft.   acres

Phone Number

Constance BLVD.

BoundaryConsistence

Optional:

Test Site Suitable for (check all that apply)

   Rain Garden            Grassed swale                   Reuse

Horizon

William's Bay

Boundary

Date Evaluation Conducted

10YR 2/2

10YR 5/4

mfi 0.04

2
3
4

10YR 4/4 0.04
10YR 3/4

1.63

10YR 4/3 sil 0 cr mfr 0.13

sil 0 cr mfr 0.13

ls 0 m mfr
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 Boring BC-3
 Pit Ground surface elevation ±       924 Elevation of limiting factor: 

0-8 <15
8-36 <15
36-84 <15
84-156 >15
156-228 <15

 Boring BC-4
 Pit Ground surface elevation ±       926 Elevation of limiting factor: 

0-3 <15
3-84 <15

84-180 <15

 Boring BC-5
 Pit Ground surface elevation ±      929 Elevation of limiting factor

0-5 <15
5-60 <15
60-84 <15
84-132 <15
132-180 <15

 Boring BC-6
 Pit Ground surface elevation ±      921 Elevation of limiting factor

0-6 <15
6-60 <15

60-108 <15
108-132 <15
132-180 <15

5 10YR 5/4 s 0 m mfr 0.5

mfr 0.5

10YR 4/5

5 10YR 6/6 s
mfr

s 0 m
1.63

mfr

Texture Structure                
Gr. Sz. Sh.

mfr 1.63

Boundary % Rock 
Frag.

Hydraulic App. Rate

Hydraulic App. Rate

Texture

0 m

6  Obs. #

4 10YR 5/8

Texture

1

Dominant Color 
Munsell

10YR 2/2

Inches/Hr.

% Fines

0.04

0.13
1.63

3  Obs. #

3

Hydraulic App. Rate

Inches/Hr.

BoundaryStructure                
Gr. Sz. Sh.

0.5

Redox Description             
Qu. Sz. Cont. Color

Consistence % Fines% Rock 
Frag.

Horizon Depth     
in.

Redox Description             
Qu. Sz. Cont. Color

Structure                
Gr. Sz. Sh.

4  Obs. #

Horizon Depth     
in.

Horizon Depth     
in.

Dominant Color 
Munsell

Redox Description             
Qu. Sz. Cont. Color

Comments:

Boundary % Rock 
Frag. Inches/Hr.

% Fines

Hydraulic App. Rate

Inches/Hr.

% FinesBoundaryConsistence % Rock 
Frag.

mfr

0.5

5  Obs. #

Horizon Depth     
in.

Consistence

0.04
0.13

0 m

Texture

ls

sil

s

0.5
4

10YR 4/5

1 10YR 3/2

3

sicl 1 f abk mfi
3

0 m
10YR 6/6 ls 0 m

0.13
2 10YR 4/4

sil
0.04

0 cr

mfr

mfr

Structure                
Gr. Sz. Sh.

Consistence

1

Dominant Color 
Munsell

Redox Description             
Qu. Sz. Cont. Color

10YR 3/2
mfi2 10YR 4/4 sicl 1 f abk

0 cr

mfr

sil

0.13

Dominant Color 
Munsell

10YR 6/4 s 0 m mfr

0 cr mfr 0.13

1 10YR 2/2 sil 0 cr
2 10YR 5/4 sicl 1 f abk mfi

4 10YR 4/4 sil 0 m mfr
5 10YR 5/4 ls 0 m mfr

2
3

10YR 4/4
10YR 5/4

sicl 1 f abk mfi 0.04
grs 0 m mfr 3.6
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APPENDIX B:  WDNR Wetland Indicator Soil Map
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APPENDIX C:  Storm Sewer Sizing Rational Method Worksheet



Area Method Worksheet for Storm Sewer Design
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ft Acres Yr Acres Acres Acres GPM GPM GPM in. ft/ft

5.5 923.63 923.47 0.200 10 0.200 0.000 0.000 335.08 0.00 335.08 6 PVC 0.0300

72.7 923.47 921.29 0.145 10 0.000 0.008 0.137 68.10 335.08 403.18 8 PVC 0.0300

59.6 921.29 919.50 0.296 10 0.000 0.195 0.101 303.66 403.18 706.84 8 PVC 0.0300

16.9 920.86 920.19 0.159 10 0.000 0.058 0.101 120.04 0.00 120.04 8 PVC 0.0400

48.1 920.19 918.26 0.078 10 0.000 0.046 0.032 75.06 120.04 195.10 8 PVC 0.0400

34.1 918.26 916.90 0.058 10 0.013 0.024 0.021 62.74 195.10 257.84 8 PVC 0.0400

27.5 916.90 915.25 0.075 10 0.000 0.046 0.029 73.67 964.69 1038.35 8 PVC 0.0600

58.5 922.90 922.50 0.180 10 0.000 0.121 0.059 186.89 0.00 186.89 8 PVC 0.0068

7.7 915.25 915.22 875.00 0.00 875.00 12 HDPE 0.0032

47.6 915.22 915.01 0.00 1085.95 1085.95 12 HDPE 0.0046

101.4 915.01 914.60 1085.95 1085.95 12 HDPE 0.0040

54.2 925.00 924.75 8 PVC 0.0046

36.7 922.41 922.00 12 HDPE 0.0112

36.9 919.91 919.00 210.95 0.00 210.95 6 PVC 0.0247

82.2 928.93 924.00 17" X 23" BOX RCP 0.0600

MH 4 END SECTION 2 1195.16

1281.88

1281.88

MH 2

1281.88INLET 4 MH 1

END SECTION 8

467.73

Assumptions: 

1) Peak flow of stormwater was calculated using the 'Area method' as described in SPS 382.36(5)(a)1.

2) When calculating stormwater peak flow, the drainage area to each pipe run was divided by the described divisors in SPS 382.36(5)(a)1. For roofs the divisor is 26 sf/gpm. For paved or graveled 

ground surfaces the divisor is 32.5 sf/gpm. For lawns, parks, and similar land surfaces the divisor is 104 sf/gpm.  

5) Pipe Capacity flowing flow was calculated using Manning's Equation

6) Manning's n-value = 0.011 for PVC and HDPE pipe                                                                                                                                                                                                                    

END SECTION 1 528.53

INLET 2

INLET 3

INLET 3

INLET 4

INLET 5

MH 4

1068.98

1281.66

434.71

1999.88

BIOFILTER D OUTFALL

EXISTING CULVERT

END SECTION 6

MH 1
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GPM

ADS SYSTEM 1569.98

ADS SYSTEM

MH 2

BIOFILTER A OUTFALL

BIOFILTER B OUTFALL

MH 4

END SECTION 4

Women's Leadership Center Last Updated: 

Structures Design Information Pipe Information

8/3/2023

INLET 1 MH 1 1110.14

INLET 1MH 3 1110.14

ROOF DRAIN MH 3 515.48



10001

935.164
DTRE /65

10002

926.210
DTRE /91

10003

934.651
DTRE /96

10004

933.877
DTRE /9710005

939.118
DTRE /98

10006

932.378
DTRE /100

10007

932.663
DTRE /99

10008

932.663
DTRE /101

10009

926.751
DTRE /104

10010

922.890
DTRE /111

10011

920.505
DTRE /113

10012

919.302
DTRE /114

10013

918.168
DTRE /115

10014

920.836
DTRE /123

10015

924.680
DTRE /124

10016

927.753
DTRE /81

10017

927.161
DTRE /80

10018

928.179
DTRE /131

10019

930.186
DTRE /78

10020

930.515
DTRE /82

10021

929.491
DTRE /83 10022

927.378
DTRE /86

10023

925.228
DTRE /128

10024

926.495
DTRE /130

10025

928.099
DTRE /136

10026

930.205
DTRE /138 10027

928.435
DTRE /137

10028

935.135
DTRE /140

10029

934.407
DTRE /201

10030

929.985
DTRE /144

10031

930.895
DTRE /145

10032

930.895
DTRE /146

10033

930.895
DTRE /147

10034

929.560
DTRE /148

10035

923.917
DTRE /170

10036

919.984
DTRE /172

10037

924.140
DTRE /187

10038

928.018
DTRE /189

10039

929.246
DTRE /191

10040

932.126
DTRE /192

10041

931.351
DTRE /194

10042

931.966
DTRE /198

10043

930.368
DTRE /197

10044

934.527
DTRE /203

10045

915.583
DTRE /175

10046

913.122
DTRE /176

10047

915.150
DTRE /173

10048

913.742
DTRE /178

10049

915.415
DTRE /179

10050

912.530
DTRE /180

10051

927.971
DTRE /162

10052

927.280
DTRE /163

10053

926.359
DTRE /164

10054

924.623
DTRE /161

10055

923.494
DTRE /16010056

926.015
DTRE /159

10057

926.363
DTRE /158

10058

924.782
DTRE /157

10059

926.467
DTRE /156

10060

925.454
DTRE /155

10061

924.783
DTRE /154

10062

936.428
DTRE /208

10063

932.906
DTRE /211

10064

934.022
DTRE /214

10065

933.429
DTRE /215

10066

933.019
DTRE /216

10067

932.204
DTRE /221

10068

928.708
DTRE /220

10069

914.434
DTRE /236

10070

914.159
DTRE /238

10071

914.045
DTRE /237

10072

923.939
DTRE /248

10073

928.915
DTRE /263

10074

930.698
DTRE /270

10075

931.803
DTRE /269

10076

932.465
DTRE /268

10077

932.574
DTRE /267

10078

928.198
DTRE /272

10079

927.737
DTRE /273

10080

926.969
DTRE /276

10081

925.505
DTRE /280

10082

925.724
DTRE /292

10083

931.446
DTRE /288

10084

927.589
DTRE /297

10085

923.283
DTRE /300

10086

924.962
DTRE /313

10087

926.807
DTRE /311

10088

925.149
DTRE /305

10089

925.784
DTRE /306

10090

926.956
DTRE /307

10091

925.268
DTRE /308

10092

923.874
DTRE /309

10093

919.539
DTRE /335

10094

917.515
DTRE /334

10095

917.195
DTRE /33810096

918.307
DTRE /337

10097

920.861
DTRE /336

10098

917.277
DTRE /333

10099

919.312
DTRE /332

10100

920.540
DTRE /331

10101

914.225
DTRE /325

10102

918.432
DTRE /323

10103

922.661
DTRE /318

10104

912.545
DTRE /339

10105

909.999
DTRE /348

10106

910.177
DTRE /347

10107

909.600
DTRE /351

10108

909.574
DTRE /352

10109

915.834
DTRE /358

10110

920.282
DTRE /357

10111

916.852
DTRE /356

10112

921.494
DTRE /361

10113

920.945
DTRE /362

10114

922.709
DTRE /363

10115

913.895
DTRE /364

10116

910.266
DTRE /369

10117

907.582
DTRE /372

10118

915.606
DTRE /370

10119

928.179
DTRE /371

10120

918.249
DTRE /384

10121

917.524
DTRE /386

10122

923.815
DTRE /398 10123

923.545
DTRE /401

10124

921.626
DTRE /406

10125

926.256
DTRE /416

10126

926.032
DTRE /417

10127

923.736
DTRE /423

10128

924.486
DTRE /43310129

924.232
DTRE /434

10130

924.294
DTRE /435

10131

920.548
DTRE /439

10132

920.819
DTRE /440

10133

921.451
DTRE /441

10134

921.015
DTRE /450

10135

919.358
DTRE /449

10136

916.630
DTRE /461

10137

922.764
DTRE /468

10138

923.139
DTRE /471

10139

923.359
DTRE /48710140

923.738
DTRE /488

10141

922.767
DTRE /493

10142

921.282
DTRE /494

10143

920.591
DTRE /497

10144

919.475
DTRE /496

10145

920.711
DTRE /508

10146

910.259
DTRE /509

10147

895.131
DTRE /514

10148

884.362
DTRE /693

10149

892.300
DTRE /521

10150

915.592
DTRE /525

10151

916.332
DTRE /524
10152

916.332
DTRE /523

10153

911.243
DTRE /526

10154

911.243
DTRE /527

10155

907.105
DTRE /52910156

902.076
DTRE /530

10157

906.543
DTRE /531

10158

900.815
DTRE /534

10159

901.544
DTRE /533

10160

914.868
DTRE /549

10161

913.895
DTRE /548

10162

916.072
DTRE /546

10163

921.393
DTRE /559

10164

914.030
DTRE /564

10165

920.456
DTRE /569

10166

918.753
DTRE /573

10167

919.651
DTRE /572

10168

913.119
DTRE /586

10169

919.178
DTRE /585

10170

913.271
DTRE /601

10171

913.596
DTRE /602

10172

913.865
DTRE /603

10173

915.143
DTRE /591

10174

912.183
DTRE /592

10175

912.070
DTRE /593

10176

911.177
DTRE /594

10177

909.551
DTRE /60910178

911.792
DTRE /614

10179

910.351
DTRE /628

10180

912.349
DTRE /629

10181

904.379
DTRE /640

10182

899.590
DTRE /644

10183

905.136
DTRE /641

10184

903.992
DTRE /64210185

904.225
DTRE /649

10186

893.546
DTRE /653

10187

903.758
DTRE /659

10188

906.374
DTRE /662

10189

906.558
DTRE /668

10190

896.751
DTRE /679

10191

888.868
DTRE /676

10192

898.465
DTRE /680

10193

887.836
DTRE /687

10194

887.277
DTRE /691

10195

896.940
DTRE /684

10196

881.471
DTRE /696

10197

892.364
DTRE /698

10198

879.405
DTRE /705

10199

882.446
DTRE /709

10200

875.604
DTRE /712

10201

870.715
DTRE /727

10202

870.957
DTRE /729

10203

877.179
DTRE /73610204

877.455
DTRE /737

10205

876.723
DTRE /738

10206

884.849
DTRE /740

10207

890.488
DTRE /752

10208

891.254
DTRE /753

10209

886.723
DTRE /755

10210

894.190
DTRE /754

10211

892.860
DTRE /761

10212

876.563
DTRE /766

10213

884.601
DTRE /774

10214

893.045
DTRE /776

10215

889.747
DTRE /777

10216

887.042
DTRE /787

10217

880.604
DTRE /783

10218

875.108
DTRE /791

10219

874.894
DTRE /792

10220

873.501
DTRE /807

10221

871.339
DTRE /808

10222

876.881
DTRE /806

10223

893.454
DTRE /797

10224

896.380
DTRE /798

10225

887.920
DTRE /795

10226

883.658
DTRE /794

10227

898.925
DTRE /80310228

901.626
DTRE /802

10229

932.349
DTRE /64

10230

937.236
DTRE /61

10231

930.439
DTRE /58

10232

933.548
DTRE /57

10233

943.985
DTRE /45

10234

941.879
DTRE /4410235

943.247
DTRE /38

10236

943.776
DTRE /33

10237

946.522
DTRE /34

10238

947.870
DTRE /35

10239

949.871
DTRE /37

10240

949.901
DTRE /36

10241

946.611
DTRE /3110242

945.802
DTRE /32

10243

948.014
DTRE /30

10244

945.856
DTRE /29

10245

946.809
DTRE /28

10246

947.150
DTRE /24

10247

947.377
DTRE /23

10248

947.970
DTRE /25

10249

948.081
DTRE /26

10250

948.109
DTRE /27

10251

948.071
DTRE /2110252

947.909
DTRE /22

10253

947.922
DTRE /20

10254

949.757
DTRE /14

10255

951.293
DTRE /13

10256

951.783
DTRE /12

10257

946.143
DTRE /9

10258

943.483
DTRE /16

10259

945.421
DTRE /17

10260

945.169
DTRE /18

10261

944.943
DTRE /19

10262

950.876
DTRE /10

10263

949.781
DTRE /510264

949.326
DTRE /4

10265

947.304
DTRE /710266

948.489
DTRE /6

10267

946.889
DTRE /8

10268

950.273
DTRE /1

10269

950.464
DTRE /210270

951.214
DTRE /310271

951.097
DTRE /11
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17 X 23 CULVERT

CONSTANCE
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TEAM E-IA LLC
TAX KEY: WA403800003

AURORA UNIVERSITY
TAX KEY: WWUP 00011
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ASPHALTIC PAVEMENT

10' EASEMENT FOR SEWER MAIN
PER VOLUME 282 OF DEEDS PAGE
485 RECORDED OCTOBER 7, 1941

10' EASEMENT FOR SEWER MAIN
PER VOLUME 282 OF DEEDS PAGE
485 RECORDED OCTOBER 7, 1941

10' AT&T EASEMENT PER
DOCUMENT NUMBER 1053120

10' AT&T EASEMENT PER
DOCUMENT NUMBER 1053120

CO

ABANDON EXISTING
6" WATER MAIN

???"

GENEVA  LAKE

300 60

SCALE IN FEET

2010

PROPOSED 4" GAS SERVICE
(APPROXIMATE LOCATION)

48.1' 8" PVC 2.00%

34.1' 8" PVC 4.00%

27.5' 8" PVC 6.00%

72.7' 8" PVC 3.00%

47.6' 12" HDPE 0.46%

7.7' 12" HDPE 0.32%

36.9' 6" PVC 2.47%

58.5' 8" PVC 0.68%

54.2' 8" PVC 0.46%
36.7' 12" HDPE 1.12%

82.2' 17" X 23" HERCP 6.00%

16.9' 8" PVC 2.00%

CONSTANCE WOODS LLC
TAX KEY: WA499800001

PROPOSED DRAINAGE
SWALE

101.4' 12" HDPE 0.40%

5.5' 6" PVC 3.00%

EXISTING OUTFALL SIZE
TO BE REVIEWED

ORDINARY HIGH WATER
MARK = 865.30

COUNCIL
FFE = 926.5

LODGE
FFE = 925.5

913.0 LL

CABIN
FFE = 922.5

PROPOSED DRAINAGE
SWALE

BIOFILTER A

BIOFILTER D

BIOFILTER B

EXIST SAN MH 163
RIM 870.97
867.40  8" SW
867.28  10" N

EXIST SAN MH 162
RIM 870.80
867.11  10" S
867.11  10" E

EXIST SAN MH 161
RIM 873.76
867.04  10" W
867.03  10" E

EXIST SAN MH 160
RIM 876.84

866.23  10" W
866.19  10" E

18" STO SWR
INV. 941.29

18" STO SWR
INV. 940.25

17" X 23" CULVERT
INV. 929.40

17" X 23" CULVERT
INV. 928.94

PROP 36" X 24" INLET 4
RIM 923.25
918.26  8" NE
918.26  8" NW

PROP 48" MH 1
RIM 924.00

916.90  8" SE
919.50  8" NW

916.90  8" E

CONNECTION TO ADS
UNDERGROUND SYSTEM
INV. 915.25

PROP 36" X 24" INLET 1
GRATE 925.00
921.29  8" NW
921.29  8" SE

ROOF DRAIN
INV. 923.63

END SECTION 2
INV. 914.60

PROPOSED 48" MH 3
RIM 925.22
915.23  12" SW
915.23  12" SE

ADS SYSTEM DISCHARGE
INV. 915.25

36" OUTLET STRUCTURE
INV. 919.91
INV. 919.91

PROP 36" X 24" INLET 5
GRATE 925.12

922.90  8" E

END SECTION 1
INV. 922.50

36" OUTFALL STRUCTURE
INV. 925.00
INV. 925.00

END SECTION 4
INV. 924.75

36" OUTLET STRUCTURE
RIM 926.00
INV. 922.41
INV. 922.41

END SECTION 6
INV. 922.00

END SECTION 8
INV. 924.00

PROP 36" X 24" INLET 2
GRATE 922.53
919.56  8" SW

PROP 36" X 24" INLET 3
GRATE 922.43
919.22  8" SW
919.22  8" NE

PROP 48" MH 4
GRATE 921.89
919.00  6" NE
915.01  12" NW
915.01  12" S

PROP 36" MH 3
RIM 925.70

923.47  8" SE
923.47  6" NW

INLET 1 BASIN

INLET 5 BASIN

INLET 2 BASIN

INLET 3 BASIN

INLET 4 BASIN

MH 1 BASIN

ROOF DRAIN BASIN

MH 3 BASIN

C-700

PROPOSED SUBSURFACE
UTILITY PLAN

DRAWING NUMBER:
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DRAWN: DATE:
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APPENDIX D:  Soil Loss Calculations



YEAR 1

Developer:

Project:

Date:

County:
Version 1.0

Activity                         

(1)

Begin 

Date         

(2)

End Date 

(3)

Period 

% R     

(4)

Annual R 

Factor (5)

Sub Soil Texture 

(6)

Soil 

Erodibility K 

Factor   (7)

Slope 

(%)       

(8)

Slope 

Length  

(ft)         

(9)

LS 

Factor 

(10)

Land Cover 

C Factor     

(11)

Soil loss A 

(tons/acre) 

(12)

SDF   

(13)

Sediment Control 

Practice             

(14)

Sediment 

Discharge 

(t/ac) (15)

 

04/15/24 05/15/24 8.2% 140 0.43 19.5% 10 1.28 1.00 6.3 0.483 0.6

05/15/24 04/14/25 91.6% 140 Silt Loam 0.43 19.5% 10 1.28 0.20 14.1 0.483 1.4

04/14/25 ----- ----- ----- ------- ----- 19.5% 10 1.28 ------ ----- 0.000 0.0

----- ----- ----- ------- ----- 19.5% 10 1.28 ----- ----- 0.000 0.0

----- ----- ----- ------- ----- 19.5% 0 ----- ----- ----- 0.000 0.0

----- ----- ----- ------- ----- 0.0% 0 ----- ----- ----- 0.000 0.0

 

TOTAL 20.4 TOTAL 2.0

Notes:

% Reduction 

Required
NONE

See Help Page for further descriptions of variables and items in drop-down boxes.

The last land disturbing activity on each sheet must be 'End'.  This is either 12 months from the start of construction or final stabilization.

For periods of construction  that exceed 12 months, please demonstrate that 5 tons/acre/year is not exceeded in any given 12 month period.

Recommended Permanent Seeding Dates:

4/1-5/15 and 8/7-8/29 Turf, introduced grasses and legumes Designed By: VVR

Thaw-6/30 Native Grasses, forbs, and legumes Date 8/3/2023

 

NOTE:  THIS TOOL ONLY ADDRESSED SOIL EROSION DUE TO 

SHEET FLOW.  MEASURES TO CONTROL CHANNEL EROSION MAY 

ALSO BE REQUIRED TO MEET SEDIMENT DISCHARGE 

REQUIREMENTS.

Soil Loss & Sediment Discharge Calculation Tool
for use on Construction Sites in the State of Wisconsin

08/03/23

WDNR Version 2.0 (06-29-2017)

Women's Leadership Center

Bare Ground

Mulch or Erosion Mat

End

Silt Loam

Walworth

Sediment Basin

Sediment Basin

R:\CLIENTS DATA\6201-10000 Womens Leadership Center\Womens Leadership Center\SWMR\Women's Leadership USLE Model



YEAR 2

Developer:

Project:

Date:

County: Walworth Version 1.0

Activity                         

(1)

Begin 

Date         

(2)

End Date 

(3)

Period 

% R     

(4)

Annual R 

Factor (5)

Sub Soil Texture 

(6)

Soil 

Erodibility 

K Factor   

(7)

Slope 

(%)       

(8)

Slope 

Length  

(ft)         

(9)

LS 

Factor 

(10)

Land 

Cover C 

Factor     

(11)

Soil loss A 

(tons/acre) 

(12)

SDF   

(13)

Sediment Control 

Practice             

(14)

Sediment 

Discharge 

(t/ac) (15)

 

04/14/25 06/30/25 33.0% 140 0.43 19.5% 10 1.28 0.20 5.1 0.483 0.5

06/30/25 ----- ----- ----- ------- ----- 19.5% 10 1.28 ------ ----- 0.000 0.0

----- ----- ----- ------- ----- 19.5% 10 1.28 ----- ----- 0.000 0.0

----- ----- ----- ------- ----- 19.5% 10 1.28 ----- ----- 0.000 0.0

----- ----- ----- ------- ----- 19.5% 0 ----- ----- ----- 0.000 0.0

----- ----- ----- ------- ----- 0.0% 0 ----- ----- ----- 0.000 0.0

 

TOTAL 5.1 TOTAL 0.5

Notes:

% Reduction 

Required
NONE

See Help Page for further descriptions of variables and items in drop-down boxes.

The last land disturbing activity on each sheet must be 'End'.  This is either 12 months from the start of construction or final stabilization.

For periods of construction that exceed 12 months, please demonstrate that 5 tons/acre/year is not exceeded in any given 12 month period.

Recommended Permanent Seeding Dates:

4/1-5/15 and 8/7-8/29 Turf, introduced grasses and legumes Designed By: VVR

Thaw-6/30 Native Grasses, forbs, and legumes Date 8/3/2023

Soil Loss & Sediment Discharge Calculation Tool
for use on Construction Sites in the State of Wisconsin

WDNR Version 2.0 (06-29-2017)

Women's Leadership Center

8/3/2023

 

NOTE:  THIS TOOL ONLY ADDRESSED SOIL EROSION DUE TO 

SHEET FLOW.  MEASURES TO CONTROL CHANNEL EROSION 

MAY ALSO BE REQUIRED TO MEET SEDIMENT DISCHARGE 

REQUIREMENTS.

Mulch or Erosion Mat

End

Silt Loam Sediment Basin

R:\CLIENTS DATA\6201-10000 Womens Leadership Center\Womens Leadership Center\SWMR\Women's Leadership USLE Model



WZ

IR

IP

IP

IR

IR

WZ

IR

IR

IR

T

IR

IR

GUY

GUY
GUY

GUY
GUYTGUY

HAND HOLE

PK

PK

SN

SN

SN

SN

CP
14

CP
15

10
"

8"

10" SAN SWR

10" SAN SWR

10" SAN SWR

EXIST SAN MH 163
RIM 870.97
867.40  8" SW
867.28  10" N

EXIST SAN MH 162
RIM 870.80
867.11  10" S
867.11  10" E

EXIST SAN MH 161
RIM 873.76
867.04  10" W
867.03  10" E

EXIST SAN MH 160
RIM 876.84

866.23  10" W
866.19  10" E

8"
 P

VC

18" STO SW
R

17 X 23 CULVERT
CONSTANCE

BLV
D

TEAM E-IA LLC
TAX KEY: WA403800003

CONSTANCE WOODS LLC
TAX KEY: WA499800001

AURORA UNIVERSITY
TAX KEY: WWUP 00011

PROPERTY LINE

SECTION LINE

SECTION LINE

10
' A

T&
T 

EA
SE

M
EN

T 
PE

R
D

O
C

U
M

EN
T 

N
U

M
BE

R
 1

05
31

20

EASEMENT FOR WATER MAIN
PER VOLUME 240 OF DEEDS

PAGE 94 RECORDED MAY 11, 1935

PROPERTY LINE

PROPERTY LINE

PROPERTY LINE

ASPHALTIC PAVEMENT

10' EASEMENT FOR SEWER MAIN
PER VOLUME 282 OF DEEDS PAGE
485 RECORDED OCTOBER 7, 1941

10' EASEMENT FOR SEWER MAIN
PER VOLUME 282 OF DEEDS PAGE
485 RECORDED OCTOBER 7, 1941

10' AT&T EASEMENT PER
DOCUMENT NUMBER 1053120

10' AT&T EASEMENT PER
DOCUMENT NUMBER 1053120

8"

8"

8"

8"

8"

8"

GENEVA  LAKE

???"

8"

15"

12"

PROPOSED INLET
PROTECTION TYPE B
(TYP)

PROPOSED 50'x 20'
TRACKING PAD

(TYP)

PROPOSED RIP RAP
(TYP)

6"

6"

8"

6" 6"

6"

8"

12"
6"

6"

8"

8"

COUNCIL
FFE = 926.5

LODGE
FFE = 925.5

913.0 LL

CABIN
FFE = 922.5

PROPOSED
SHED

BIOFILTER A

CO

PROPOSED DRAINAGE SWALE

PROPOSED DRAINAGE SWALE

B

B

B

B

B

B

B

92
4

875

88
0

885

890

895

90
0

872

873

87
3

873

874

876

87
7

878

87
9

88
1

882

88
3

88
4

886
88788

8

889

891

892

893

894

896

897

898

89
9

91
0

915

911

91
291

391
4

91
6

92
0

92
5

930

918

91
9

92
1

92
2

923

92
4

926927

928

92
9

931932

930

935

926

927

928

929

931

932

933

934

905

910

915

920

906
907
908
909

911
912

913

914

916

917

91
8

91
9

921

92
2

923

890

895

900

880

870869

895

900

905

910

915

920

896
897

898
899

901

902
903

904

906

907
908

909

911

912

913
914

916
917

918
919

921

922

923

924

945

950

944

946
947948

949

94
2

94
4

940

938

936

934

934

936

936

934

932

930

928

926

922

920

918

90
5

91
0

91
5

920

925

930

935

940

945

902

903

904

90
6

90
7

90
8

90
9

91
1

91
2

91
3

91
4

916

917
918
919

921
922
923

92
4

926
927

928929

931
932933
934
936937938939
941
942
943
944

946

91
2

91
3

91
4

91
5

91
6

91
7

91
8

91
9

92
0 92

1

92592
49

23
92

2

926 924

925

92
6

92
2

923 92
4

92
5

92
5

910 911
912 913 914 915

916
917

91
8

91
9

925

92
4

924

92
5

92
1

92
2

92
3

92
4

92
4

92
4

92
3

92
7

92
8 92

9
93

0

92
5 92

6
92

7

92
8

92
8

92
7

92
6

92
5

92
4

92
3

92
2

92
1

92
0

933

932
931

930
929

928
927

926

932 931

930

929

928

92
6

92
5

92
7

928

930
931

932

928

929

927

932

931

930

91
5

91
3

91
4

916
917

918
919

920

92
1

92
4

923
922

921
919918

917916 915914

913

BIOFILTER D

BIOFILTER B

PROPOSED RETAINING WALL

PROPOSED STONE
STEPS/RETAINING WALLS

PROPOSED STONE
STEPS

PROPOSED SILT FENCE
(TYP)

NOTE: ALL DISTURBED AREAS TO HAVE
CLASS "I" EROSION CONTROL MATTING
UNLESS OTHERWISE NOTED - FOLLOW
WDNR TECHNICAL STANDARD 1052

PROPOSED REJECT CURB
(TYP)

DRAWING NUMBER:

SHEET TITLE:

SCALE:CHECKED:

DRAWN: DATE:

PROJECT NO. :

CONSULTANTS:

GENERAL NOTES
1.

2.

THE DRAWINGS, SPECIFICATIONS AND OTHER DOCUMENTS
PREPARED BY THE ARCHITECTS FOR THIS PROJECT ARE
INSTRUMENTS OF THE ARCHITECT'S SERVICE FOR USE SOLELY
WITH RESPECT TO THIS PROJECT AND UNLESS OTHERWISE
PROVIDED THE ARCHITECT SHALL BE DEEMED THE AUTHOR OF
THESE DOCUMENTS AND SHALL RETAIN ALL COMMON LAW,
STATUTORY AND OTHER RESERVED RIGHTS, INCLUDING THE
COPYRIGHT. REPRODUCTION IS PROHIBITED. COPYRIGHT 2023.
STUDIO GANG.

CONTRACTORS AND SUBCONTRACTORS SHALL VERIFY ALL
FIGURED DIMENSIONS AND CONDITIONS AT THE JOBSITE AND
NOTIFY THE ARCHITECT OF ANY DIMENSIONAL ERRORS,
OMISSIONS OR DISCREPANCIES BEFORE BEGINNING OR
FABRICATION OF ANY WORK. DO NOT SCALE THESE DRAWINGS.

ARCHITECT:

1520 W. DIVISION STREET
CHICAGO, IL 60642

Tel      773.384.1212

© 2023 STUDIO GANG
12345

A

B

C

D

678

E

F

91011

G

H

J

NOT FOR

CONSTRUCTION

NO. DATEISSUED FOR

Thornton Tomasetti
ASSOCIATE ARCHITECTS
330 N Wabash Ave
Suite 1500
CHICAGO, IL 60611

T      312.596.2208

12

SEAL:

KEY PLAN:

K

Data Based +
SUSTAINABILITY CONSULTANT
303 W Erie St
Suite 510
CHICAGO, IL 60642

T      312.915.0557

db | HMS
MECHANICAL, ELECTRICAL,
PLUMBING, AND FIRE PROTECTION
303 W Erie St
Suite 510
CHICAGO, IL 60642

T      312.915.0557

OLIN STUDIO
LANDSCAPE ARCHITECT
1617 John F. Kennedy Boulevard
Suite 1900
Philadelphia, PA 19103

T      215.440.0030

RUEKERT MIELKE
CIVIL ENGINEER
W233 N2080 Ridgeview Parkway
Waukesha, WI  53188 T      262.542.5733

PRITCHARD PECK
LIGHTING DESIGN
389 Clementina St.
San Francisco, CA 94103 T      415.323.5540

APPLIED ECOLOGICAL SERVICES
ECOLOGY
17921 Smith Road
Broadhead, WI 53520 T      608.897.8641

THRESHOLD ACOUSTICS
ACOUSTICS AND AV
141 W Jackson Blvd
Suite 2080
Chicago, IL 60604

T      608.897.8641

WOMEN'S
LEADERSHIP
CENTER
259 Constance Blvd
Williams Bay, WI 53191

VVR

GGD 08/04/2023

1 8/4/2023VILLAGE ZONING

C-500

GRADING & EROSION
CONTROL PLAN

NOTES:

1. TOTAL CSM COMBINED SITE AREA: 8.21 ACRES.

2. ESTIMATED AREA OF DISTURBANCE: 3.32 ACRES.

3. 100% OF PROJECT AREA IS IDENTIFIED AS MIAMI LOAM
PER NATIONAL RESOURCES CONSERVATION SERVICE
WEB SOIL SURVEY.

4. MAINTAIN EXISTING VEGETATION IN STREET RIGHT OF
WAY.

5. THE SWALES SHALL BE STABILIZED WITHIN 14 DAYS OF
BEING GRADED.

6. INSPECT ALL BMPS WITHIN TWENTY-FOUR (24) HOURS
AFTER EACH RAIN OF 0.5 INCHES OR MORE AND AT LEAST
ONCE A WEEK.  MAKE NEEDED REPAIRS, INSTALL
ADDITIONAL BMPS AS NECESSARY, AND DOCUMENT THE
FINDINGS OF THE INSPECTION ON AN EROSION CONTROL
LOG KEPT ON SITE WITH THE DATE OF INSPECTION, THE
NAME OF THE PERSON CONDUCTING THE INSPECTION, A
DESCRIPTION OF THE REPAIR NEEDED, AND
DOCUMENTATION OF THE COMPLETED REPAIRS.

CONSTRUCTION SEQUENCE

1. INSTALL AND MAINTAIN EROSION AND SEDIMENT
CONTROL MEASURES PRIOR TO ANY LAND DISTURBING
ACTIVITIES, AS SHOWN ON DRAWINGS AND DIRECTED BY
ENGINEER.

2. CLEAR AND GRUB VEGETATION AS SHOWN ON DRAWINGS
OR AS DIRECTED BY ENGINEER.

3. STRIP TOPSOIL AND STOCKPILE IN LOCATION AS SHOWN
ON DRAWINGS AND AS DIRECTED BY OWNER.  INSTALL
PERIMETER SILT FENCE AROUND DOWN SLOPE SIDE OF
STOCKPILE.  STABILIZE STOCKPILE IMMEDIATELY UPON
LAYUP.

4. INSTALL, ADJUST AND MAINTAIN ALL TEMPORARY
EROSION AND SEDIMENT CONTROL MEASURES
NECESSARY FOR EACH ACTIVE STAGE. MAINTAIN
MEASURES AT THE END OF EACH DAY.

5. STAGE CONSTRUCTION BY WORK LOCATION.
SUBSEQUENT STEPS MAY BE COMPLETED IN ALTERNATE
SEQUENCE DEPENDING UPON CONTRACTOR
OPERATIONS.

6. COMPLETE ROUGH GRADING.

7. INSTALL UNDERGROUND SANITARY SEWER, WATER
DISTRIBUTION, AND STORM SEWER UTILITIES.

8. INSTALL STRUCTURE.

9. PREPARE PAVEMENT SUBGRADE.

10. INSTALL NEW PAVEMENT AND BASE LAYERS.

11. INSTALL PAVEMENT MARKINGS.

12. INSTALL LAWN LANDSCAPING.

13. AREAS PLANNED TO BE INACTIVE FOR 7 DAYS OR LONGER
SHALL BE TEMPORARILY STABILIZED FOLLOWING DNR
TECHNICAL STANDARD 1059 SEEDING. THESE AREAS
SHALL BE STABILIZED WITHIN 7 DAYS OF BEING INACTIVE.

14. AREAS BROUGHT TO FINAL GRADE SHALL BE
PERMANENTLY STABILIZED WITHIN 7 DAYS.

15. COMPLETE FINAL RESTORATIONS INCLUDING BUT NOT
LIMITED TO: TOPSOIL, TURF GRASS SEED, AND CLASS I
TYPE B URBAN EROSION MATTING FOR ALL LAWN
RESTORATION AND TOPSOIL, TURF GRASS SEED, AND
CLASS II TYPE B EROSION MATTING FOR THE DRAINAGE
SWALES AND SLOPES OF 4:1 OR MORE.

16. REMOVE TEMPORARY EROSION CONTROL DEVICES
AFTER 80% GROWTH DENSITY HAS OCCURRED IN 100%
OF RESTORATION AREAS. CONTRACTOR SHALL OBTAIN
OWNER AND ENGINEER APPROVAL PRIOR TO REMOVING
THE MEASURE(S).  RESTORE DISTURBED AREAS AROUND
REMOVED DEVICES AND CLEAN SITE.
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APPENDIX E:  Storm Water Quantity – Hydrograph Calculations
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Subcat Reach Pond Link
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Rainfall Events Listing

Event# Event

Name

Storm Type Curve Mode Duration

(hours)

B/B Depth

(inches)

AMC

1 2-yr MSE 24-hr 3 Default 24.00 1 2.82 2

2 10-yr MSE 24-hr 3 Default 24.00 1 4.02 2

3 100-yr MSE 24-hr 3 Default 24.00 1 6.30 2



Womens Leadership Hydrology
  Printed  9/11/2023Prepared by Ruekert & Mielke, Inc

Page 3HydroCAD® 10.20-3c  s/n 07651  © 2023 HydroCAD Software Solutions LLC

Area Listing (all nodes)

Area

(acres)

CN Description

(subcatchment-numbers)

0.110 65 Natural Paths  (34S)

1.065 98 Pave  (19S, 23S, 26S, 28S, 34S)

0.136 98 Pond Surface  (19S, 23S, 28S)

0.416 98 Roof  (26S, 34S)

0.056 65 Undistrubed Woodland  (29S)

0.607 65 Undisturbed Woodland  (20S, 22S, 24S, 27S)

4.524 65 Woodland  (19S, 23S, 26S, 28S, 34S, 36S)

6.914 73 TOTAL AREA
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Pipe Listing (all nodes)

Line# Node

Number

In-Invert

(feet)

Out-Invert

(feet)

Length

(feet)

Slope

(ft/ft)

n Width

(inches)

Diam/Height

(inches)

Inside-Fill

(inches)

Node

Name

1 21P 926.00 925.75 54.2 0.0046 0.011 0.0 8.0 0.0

2 22P 915.25 914.75 156.7 0.0032 0.011 0.0 12.0 0.0

3 25P 923.97 923.56 36.7 0.0112 0.011 0.0 12.0 0.0

4 33P 921.47 920.56 36.9 0.0247 0.011 0.0 6.0 0.0



MSE 24-hr 3  2-yr Rainfall=2.82"Womens Leadership Hydrology
  Printed  9/11/2023Prepared by Ruekert & Mielke, Inc

Page 5HydroCAD® 10.20-3c  s/n 07651  © 2023 HydroCAD Software Solutions LLC

Time span=0.00-72.00 hrs, dt=0.01 hrs, 7201 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=0.521 ac   59.88% Impervious   Runoff Depth=1.44"Subcatchment 19S: Basin A-1
   Tc=5.0 min   CN=85   Runoff=1.47 cfs  0.062 af

Runoff Area=0.047 ac   0.00% Impervious   Runoff Depth=0.43"Subcatchment 20S: BASIN A-2
   Tc=5.0 min   CN=65   Runoff=0.03 cfs  0.002 af

Runoff Area=0.261 ac   0.00% Impervious   Runoff Depth=0.43"Subcatchment 22S: From Off Site
   Tc=5.0 min   CN=65   Runoff=0.18 cfs  0.009 af

Runoff Area=0.382 ac   66.75% Impervious   Runoff Depth=1.58"Subcatchment 23S: Basin B-1
   Tc=5.0 min   CN=87   Runoff=1.17 cfs  0.050 af

Runoff Area=0.020 ac   0.00% Impervious   Runoff Depth=0.43"Subcatchment 24S: Basin B-2
   Tc=5.0 min   CN=65   Runoff=0.01 cfs  0.001 af

Runoff Area=0.590 ac   83.22% Impervious   Runoff Depth=1.99"Subcatchment 26S: Basin C-1
   Tc=5.0 min   CN=92   Runoff=2.19 cfs  0.098 af

Runoff Area=0.279 ac   0.00% Impervious   Runoff Depth=0.43"Subcatchment 27S: Basin C-2
   Tc=5.0 min   CN=65   Runoff=0.19 cfs  0.010 af

Runoff Area=0.205 ac   85.85% Impervious   Runoff Depth=2.08"Subcatchment 28S: Basin D-1
   Tc=5.0 min   CN=93   Runoff=0.79 cfs  0.036 af

Runoff Area=0.056 ac   0.00% Impervious   Runoff Depth=0.43"Subcatchment 29S: Basin D-2
   Tc=5.0 min   CN=65   Runoff=0.04 cfs  0.002 af

Runoff Area=1.093 ac   35.04% Impervious   Runoff Depth=0.95"Subcatchment 34S: Undetained
   Tc=5.0 min   CN=77   Runoff=2.02 cfs  0.086 af

Runoff Area=3.460 ac   0.00% Impervious   Runoff Depth=0.43"Subcatchment 36S: Existing
   Tc=5.0 min   CN=65   Runoff=2.39 cfs  0.123 af

   Inflow=3.00 cfs  0.293 afReach 38R: Post-Develpment
   Outflow=3.00 cfs  0.293 af

Peak Elev=927.23'  Storage=0.026 af   Inflow=1.67 cfs  0.073 afPond 21P: Biofilter A
   Discarded=0.01 cfs  0.014 af   Primary=0.43 cfs  0.059 af   Outflow=0.44 cfs  0.073 af

Peak Elev=916.99'  Storage=1,508 cf   Inflow=2.38 cfs  0.108 afPond 22P: Post-Development ADS System
   Discarded=0.02 cfs  0.019 af   Primary=0.53 cfs  0.089 af   Outflow=0.54 cfs  0.108 af

Peak Elev=925.27'  Storage=0.032 af   Inflow=1.54 cfs  0.110 afPond 25P: Biofilter B
   Discarded=0.01 cfs  0.016 af   Primary=0.45 cfs  0.094 af   Outflow=0.46 cfs  0.110 af

Peak Elev=922.06'  Storage=0.014 af   Inflow=0.82 cfs  0.038 afPond 33P: Biofilter D
   Discarded=0.01 cfs  0.013 af   Primary=0.27 cfs  0.024 af   Outflow=0.28 cfs  0.038 af
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Total Runoff Area = 6.914 ac   Runoff Volume = 0.479 af   Average Runoff Depth = 0.83"
76.61% Pervious = 5.297 ac     23.39% Impervious = 1.617 ac
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Summary for Subcatchment 19S: Basin A-1

Runoff = 1.47 cfs @ 12.13 hrs,  Volume= 0.062 af,  Depth= 1.44"
     Routed to Pond 21P : Biofilter A

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
MSE 24-hr 3  2-yr Rainfall=2.82"

Area (ac) CN Description

* 0.265 98 Pave
* 0.209 65 Woodland
* 0.047 98 Pond Surface

0.521 85 Weighted Average
0.209 40.12% Pervious Area
0.312 59.88% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 19S: Basin A-1

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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MSE 24-hr 3

2-yr Rainfall=2.82"

Runoff Area=0.521 ac

Runoff Volume=0.062 af

Runoff Depth=1.44"

Tc=5.0 min

CN=85

1.47 cfs
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Hydrograph for Subcatchment 19S: Basin A-1

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
1.00 0.01 0.00 0.00
2.00 0.03 0.00 0.00
3.00 0.05 0.00 0.00
4.00 0.07 0.00 0.00
5.00 0.11 0.00 0.00
6.00 0.14 0.00 0.00
7.00 0.19 0.00 0.00
8.00 0.24 0.00 0.00
9.00 0.29 0.00 0.00

10.00 0.39 0.00 0.00
11.00 0.54 0.02 0.02
12.00 1.31 0.33 0.62
13.00 2.28 1.00 0.11
14.00 2.43 1.12 0.04
15.00 2.53 1.20 0.04
16.00 2.58 1.25 0.02
17.00 2.63 1.29 0.02
18.00 2.68 1.32 0.02
19.00 2.71 1.35 0.02
20.00 2.75 1.38 0.01
21.00 2.77 1.40 0.01
22.00 2.79 1.42 0.01
23.00 2.81 1.43 0.01
24.00 2.82 1.44 0.00
25.00 2.82 1.44 0.00
26.00 2.82 1.44 0.00
27.00 2.82 1.44 0.00
28.00 2.82 1.44 0.00
29.00 2.82 1.44 0.00
30.00 2.82 1.44 0.00
31.00 2.82 1.44 0.00
32.00 2.82 1.44 0.00
33.00 2.82 1.44 0.00
34.00 2.82 1.44 0.00
35.00 2.82 1.44 0.00
36.00 2.82 1.44 0.00
37.00 2.82 1.44 0.00
38.00 2.82 1.44 0.00
39.00 2.82 1.44 0.00
40.00 2.82 1.44 0.00
41.00 2.82 1.44 0.00
42.00 2.82 1.44 0.00
43.00 2.82 1.44 0.00
44.00 2.82 1.44 0.00
45.00 2.82 1.44 0.00
46.00 2.82 1.44 0.00
47.00 2.82 1.44 0.00
48.00 2.82 1.44 0.00
49.00 2.82 1.44 0.00
50.00 2.82 1.44 0.00
51.00 2.82 1.44 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

52.00 2.82 1.44 0.00
53.00 2.82 1.44 0.00
54.00 2.82 1.44 0.00
55.00 2.82 1.44 0.00
56.00 2.82 1.44 0.00
57.00 2.82 1.44 0.00
58.00 2.82 1.44 0.00
59.00 2.82 1.44 0.00
60.00 2.82 1.44 0.00
61.00 2.82 1.44 0.00
62.00 2.82 1.44 0.00
63.00 2.82 1.44 0.00
64.00 2.82 1.44 0.00
65.00 2.82 1.44 0.00
66.00 2.82 1.44 0.00
67.00 2.82 1.44 0.00
68.00 2.82 1.44 0.00
69.00 2.82 1.44 0.00
70.00 2.82 1.44 0.00
71.00 2.82 1.44 0.00
72.00 2.82 1.44 0.00
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Summary for Subcatchment 20S: BASIN A-2

Runoff = 0.03 cfs @ 12.14 hrs,  Volume= 0.002 af,  Depth= 0.43"
     Routed to Pond 21P : Biofilter A

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
MSE 24-hr 3  2-yr Rainfall=2.82"

Area (ac) CN Description

* 0.047 65 Undisturbed Woodland

0.047 100.00% Pervious Area

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

5.0 Direct Entry, 

Subcatchment 20S: BASIN A-2

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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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-yr Rainfall=2.82"

Runoff Area=0.047 ac

Runoff Volume=0.002 af

Runoff Depth=0.43"

Tc=5.0 min

CN=65

0.03 cfs
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Hydrograph for Subcatchment 20S: BASIN A-2

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
1.00 0.01 0.00 0.00
2.00 0.03 0.00 0.00
3.00 0.05 0.00 0.00
4.00 0.07 0.00 0.00
5.00 0.11 0.00 0.00
6.00 0.14 0.00 0.00
7.00 0.19 0.00 0.00
8.00 0.24 0.00 0.00
9.00 0.29 0.00 0.00

10.00 0.39 0.00 0.00
11.00 0.54 0.00 0.00
12.00 1.31 0.01 0.00
13.00 2.28 0.22 0.00
14.00 2.43 0.27 0.00
15.00 2.53 0.31 0.00
16.00 2.58 0.33 0.00
17.00 2.63 0.35 0.00
18.00 2.68 0.37 0.00
19.00 2.71 0.38 0.00
20.00 2.75 0.40 0.00
21.00 2.77 0.41 0.00
22.00 2.79 0.42 0.00
23.00 2.81 0.42 0.00
24.00 2.82 0.43 0.00
25.00 2.82 0.43 0.00
26.00 2.82 0.43 0.00
27.00 2.82 0.43 0.00
28.00 2.82 0.43 0.00
29.00 2.82 0.43 0.00
30.00 2.82 0.43 0.00
31.00 2.82 0.43 0.00
32.00 2.82 0.43 0.00
33.00 2.82 0.43 0.00
34.00 2.82 0.43 0.00
35.00 2.82 0.43 0.00
36.00 2.82 0.43 0.00
37.00 2.82 0.43 0.00
38.00 2.82 0.43 0.00
39.00 2.82 0.43 0.00
40.00 2.82 0.43 0.00
41.00 2.82 0.43 0.00
42.00 2.82 0.43 0.00
43.00 2.82 0.43 0.00
44.00 2.82 0.43 0.00
45.00 2.82 0.43 0.00
46.00 2.82 0.43 0.00
47.00 2.82 0.43 0.00
48.00 2.82 0.43 0.00
49.00 2.82 0.43 0.00
50.00 2.82 0.43 0.00
51.00 2.82 0.43 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

52.00 2.82 0.43 0.00
53.00 2.82 0.43 0.00
54.00 2.82 0.43 0.00
55.00 2.82 0.43 0.00
56.00 2.82 0.43 0.00
57.00 2.82 0.43 0.00
58.00 2.82 0.43 0.00
59.00 2.82 0.43 0.00
60.00 2.82 0.43 0.00
61.00 2.82 0.43 0.00
62.00 2.82 0.43 0.00
63.00 2.82 0.43 0.00
64.00 2.82 0.43 0.00
65.00 2.82 0.43 0.00
66.00 2.82 0.43 0.00
67.00 2.82 0.43 0.00
68.00 2.82 0.43 0.00
69.00 2.82 0.43 0.00
70.00 2.82 0.43 0.00
71.00 2.82 0.43 0.00
72.00 2.82 0.43 0.00
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Summary for Subcatchment 22S: From Off Site

Runoff = 0.18 cfs @ 12.14 hrs,  Volume= 0.009 af,  Depth= 0.43"
     Routed to Pond 21P : Biofilter A

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
MSE 24-hr 3  2-yr Rainfall=2.82"

Area (ac) CN Description

* 0.261 65 Undisturbed Woodland

0.261 100.00% Pervious Area

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

5.0 Direct Entry, 

Subcatchment 22S: From Off Site

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

0.2

0.19

0.18

0.17

0.16

0.15

0.14

0.13

0.12

0.11

0.1

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0

MSE 24-hr 3

2-yr Rainfall=2.82"

Runoff Area=0.261 ac

Runoff Volume=0.009 af

Runoff Depth=0.43"

Tc=5.0 min

CN=65

0.18 cfs
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Hydrograph for Subcatchment 22S: From Off Site

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
1.00 0.01 0.00 0.00
2.00 0.03 0.00 0.00
3.00 0.05 0.00 0.00
4.00 0.07 0.00 0.00
5.00 0.11 0.00 0.00
6.00 0.14 0.00 0.00
7.00 0.19 0.00 0.00
8.00 0.24 0.00 0.00
9.00 0.29 0.00 0.00

10.00 0.39 0.00 0.00
11.00 0.54 0.00 0.00
12.00 1.31 0.01 0.01
13.00 2.28 0.22 0.02
14.00 2.43 0.27 0.01
15.00 2.53 0.31 0.01
16.00 2.58 0.33 0.01
17.00 2.63 0.35 0.00
18.00 2.68 0.37 0.00
19.00 2.71 0.38 0.00
20.00 2.75 0.40 0.00
21.00 2.77 0.41 0.00
22.00 2.79 0.42 0.00
23.00 2.81 0.42 0.00
24.00 2.82 0.43 0.00
25.00 2.82 0.43 0.00
26.00 2.82 0.43 0.00
27.00 2.82 0.43 0.00
28.00 2.82 0.43 0.00
29.00 2.82 0.43 0.00
30.00 2.82 0.43 0.00
31.00 2.82 0.43 0.00
32.00 2.82 0.43 0.00
33.00 2.82 0.43 0.00
34.00 2.82 0.43 0.00
35.00 2.82 0.43 0.00
36.00 2.82 0.43 0.00
37.00 2.82 0.43 0.00
38.00 2.82 0.43 0.00
39.00 2.82 0.43 0.00
40.00 2.82 0.43 0.00
41.00 2.82 0.43 0.00
42.00 2.82 0.43 0.00
43.00 2.82 0.43 0.00
44.00 2.82 0.43 0.00
45.00 2.82 0.43 0.00
46.00 2.82 0.43 0.00
47.00 2.82 0.43 0.00
48.00 2.82 0.43 0.00
49.00 2.82 0.43 0.00
50.00 2.82 0.43 0.00
51.00 2.82 0.43 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

52.00 2.82 0.43 0.00
53.00 2.82 0.43 0.00
54.00 2.82 0.43 0.00
55.00 2.82 0.43 0.00
56.00 2.82 0.43 0.00
57.00 2.82 0.43 0.00
58.00 2.82 0.43 0.00
59.00 2.82 0.43 0.00
60.00 2.82 0.43 0.00
61.00 2.82 0.43 0.00
62.00 2.82 0.43 0.00
63.00 2.82 0.43 0.00
64.00 2.82 0.43 0.00
65.00 2.82 0.43 0.00
66.00 2.82 0.43 0.00
67.00 2.82 0.43 0.00
68.00 2.82 0.43 0.00
69.00 2.82 0.43 0.00
70.00 2.82 0.43 0.00
71.00 2.82 0.43 0.00
72.00 2.82 0.43 0.00
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Summary for Subcatchment 23S: Basin B-1

Runoff = 1.17 cfs @ 12.13 hrs,  Volume= 0.050 af,  Depth= 1.58"
     Routed to Pond 25P : Biofilter B

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
MSE 24-hr 3  2-yr Rainfall=2.82"

Area (ac) CN Description

* 0.205 98 Pave
* 0.127 65 Woodland
* 0.050 98 Pond Surface

0.382 87 Weighted Average
0.127 33.25% Pervious Area
0.255 66.75% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 23S: Basin B-1

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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1

0

MSE 24-hr 3

2-yr Rainfall=2.82"

Runoff Area=0.382 ac

Runoff Volume=0.050 af

Runoff Depth=1.58"

Tc=5.0 min

CN=87

1.17 cfs
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Hydrograph for Subcatchment 23S: Basin B-1

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
1.00 0.01 0.00 0.00
2.00 0.03 0.00 0.00
3.00 0.05 0.00 0.00
4.00 0.07 0.00 0.00
5.00 0.11 0.00 0.00
6.00 0.14 0.00 0.00
7.00 0.19 0.00 0.00
8.00 0.24 0.00 0.00
9.00 0.29 0.00 0.00

10.00 0.39 0.00 0.00
11.00 0.54 0.03 0.02
12.00 1.31 0.41 0.52
13.00 2.28 1.13 0.09
14.00 2.43 1.25 0.03
15.00 2.53 1.34 0.03
16.00 2.58 1.38 0.02
17.00 2.63 1.42 0.02
18.00 2.68 1.46 0.01
19.00 2.71 1.49 0.01
20.00 2.75 1.52 0.01
21.00 2.77 1.54 0.01
22.00 2.79 1.56 0.01
23.00 2.81 1.57 0.00
24.00 2.82 1.58 0.00
25.00 2.82 1.58 0.00
26.00 2.82 1.58 0.00
27.00 2.82 1.58 0.00
28.00 2.82 1.58 0.00
29.00 2.82 1.58 0.00
30.00 2.82 1.58 0.00
31.00 2.82 1.58 0.00
32.00 2.82 1.58 0.00
33.00 2.82 1.58 0.00
34.00 2.82 1.58 0.00
35.00 2.82 1.58 0.00
36.00 2.82 1.58 0.00
37.00 2.82 1.58 0.00
38.00 2.82 1.58 0.00
39.00 2.82 1.58 0.00
40.00 2.82 1.58 0.00
41.00 2.82 1.58 0.00
42.00 2.82 1.58 0.00
43.00 2.82 1.58 0.00
44.00 2.82 1.58 0.00
45.00 2.82 1.58 0.00
46.00 2.82 1.58 0.00
47.00 2.82 1.58 0.00
48.00 2.82 1.58 0.00
49.00 2.82 1.58 0.00
50.00 2.82 1.58 0.00
51.00 2.82 1.58 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

52.00 2.82 1.58 0.00
53.00 2.82 1.58 0.00
54.00 2.82 1.58 0.00
55.00 2.82 1.58 0.00
56.00 2.82 1.58 0.00
57.00 2.82 1.58 0.00
58.00 2.82 1.58 0.00
59.00 2.82 1.58 0.00
60.00 2.82 1.58 0.00
61.00 2.82 1.58 0.00
62.00 2.82 1.58 0.00
63.00 2.82 1.58 0.00
64.00 2.82 1.58 0.00
65.00 2.82 1.58 0.00
66.00 2.82 1.58 0.00
67.00 2.82 1.58 0.00
68.00 2.82 1.58 0.00
69.00 2.82 1.58 0.00
70.00 2.82 1.58 0.00
71.00 2.82 1.58 0.00
72.00 2.82 1.58 0.00
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Summary for Subcatchment 24S: Basin B-2

Runoff = 0.01 cfs @ 12.14 hrs,  Volume= 0.001 af,  Depth= 0.43"
     Routed to Pond 25P : Biofilter B

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
MSE 24-hr 3  2-yr Rainfall=2.82"

Area (ac) CN Description

* 0.020 65 Undisturbed Woodland

0.020 100.00% Pervious Area

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

5.0 Direct Entry, 

Subcatchment 24S: Basin B-2

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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0.015

0.014

0.013

0.012

0.011

0.01

0.009

0.008

0.007

0.006

0.005

0.004

0.003

0.002

0.001

0

MSE 24-hr 3

2-yr Rainfall=2.82"

Runoff Area=0.020 ac

Runoff Volume=0.001 af

Runoff Depth=0.43"

Tc=5.0 min

CN=65

0.01 cfs
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Hydrograph for Subcatchment 24S: Basin B-2

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
1.00 0.01 0.00 0.00
2.00 0.03 0.00 0.00
3.00 0.05 0.00 0.00
4.00 0.07 0.00 0.00
5.00 0.11 0.00 0.00
6.00 0.14 0.00 0.00
7.00 0.19 0.00 0.00
8.00 0.24 0.00 0.00
9.00 0.29 0.00 0.00

10.00 0.39 0.00 0.00
11.00 0.54 0.00 0.00
12.00 1.31 0.01 0.00
13.00 2.28 0.22 0.00
14.00 2.43 0.27 0.00
15.00 2.53 0.31 0.00
16.00 2.58 0.33 0.00
17.00 2.63 0.35 0.00
18.00 2.68 0.37 0.00
19.00 2.71 0.38 0.00
20.00 2.75 0.40 0.00
21.00 2.77 0.41 0.00
22.00 2.79 0.42 0.00
23.00 2.81 0.42 0.00
24.00 2.82 0.43 0.00
25.00 2.82 0.43 0.00
26.00 2.82 0.43 0.00
27.00 2.82 0.43 0.00
28.00 2.82 0.43 0.00
29.00 2.82 0.43 0.00
30.00 2.82 0.43 0.00
31.00 2.82 0.43 0.00
32.00 2.82 0.43 0.00
33.00 2.82 0.43 0.00
34.00 2.82 0.43 0.00
35.00 2.82 0.43 0.00
36.00 2.82 0.43 0.00
37.00 2.82 0.43 0.00
38.00 2.82 0.43 0.00
39.00 2.82 0.43 0.00
40.00 2.82 0.43 0.00
41.00 2.82 0.43 0.00
42.00 2.82 0.43 0.00
43.00 2.82 0.43 0.00
44.00 2.82 0.43 0.00
45.00 2.82 0.43 0.00
46.00 2.82 0.43 0.00
47.00 2.82 0.43 0.00
48.00 2.82 0.43 0.00
49.00 2.82 0.43 0.00
50.00 2.82 0.43 0.00
51.00 2.82 0.43 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

52.00 2.82 0.43 0.00
53.00 2.82 0.43 0.00
54.00 2.82 0.43 0.00
55.00 2.82 0.43 0.00
56.00 2.82 0.43 0.00
57.00 2.82 0.43 0.00
58.00 2.82 0.43 0.00
59.00 2.82 0.43 0.00
60.00 2.82 0.43 0.00
61.00 2.82 0.43 0.00
62.00 2.82 0.43 0.00
63.00 2.82 0.43 0.00
64.00 2.82 0.43 0.00
65.00 2.82 0.43 0.00
66.00 2.82 0.43 0.00
67.00 2.82 0.43 0.00
68.00 2.82 0.43 0.00
69.00 2.82 0.43 0.00
70.00 2.82 0.43 0.00
71.00 2.82 0.43 0.00
72.00 2.82 0.43 0.00
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Summary for Subcatchment 26S: Basin C-1

Runoff = 2.19 cfs @ 12.12 hrs,  Volume= 0.098 af,  Depth= 1.99"
     Routed to Pond 22P : Post-Development ADS System

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
MSE 24-hr 3  2-yr Rainfall=2.82"

Area (ac) CN Description

* 0.285 98 Pave
* 0.099 65 Woodland
* 0.206 98 Roof

0.590 92 Weighted Average
0.099 16.78% Pervious Area
0.491 83.22% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 26S: Basin C-1

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

2

1

0

MSE 24-hr 3

2-yr Rainfall=2.82"

Runoff Area=0.590 ac

Runoff Volume=0.098 af

Runoff Depth=1.99"

Tc=5.0 min

CN=92

2.19 cfs
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Hydrograph for Subcatchment 26S: Basin C-1

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
1.00 0.01 0.00 0.00
2.00 0.03 0.00 0.00
3.00 0.05 0.00 0.00
4.00 0.07 0.00 0.00
5.00 0.11 0.00 0.00
6.00 0.14 0.00 0.00
7.00 0.19 0.00 0.00
8.00 0.24 0.00 0.00
9.00 0.29 0.01 0.01

10.00 0.39 0.04 0.02
11.00 0.54 0.11 0.07
12.00 1.31 0.64 1.05
13.00 2.28 1.49 0.15
14.00 2.43 1.63 0.06
15.00 2.53 1.72 0.05
16.00 2.58 1.77 0.03
17.00 2.63 1.82 0.03
18.00 2.68 1.86 0.02
19.00 2.71 1.89 0.02
20.00 2.75 1.92 0.02
21.00 2.77 1.95 0.01
22.00 2.79 1.97 0.01
23.00 2.81 1.98 0.01
24.00 2.82 1.99 0.00
25.00 2.82 1.99 0.00
26.00 2.82 1.99 0.00
27.00 2.82 1.99 0.00
28.00 2.82 1.99 0.00
29.00 2.82 1.99 0.00
30.00 2.82 1.99 0.00
31.00 2.82 1.99 0.00
32.00 2.82 1.99 0.00
33.00 2.82 1.99 0.00
34.00 2.82 1.99 0.00
35.00 2.82 1.99 0.00
36.00 2.82 1.99 0.00
37.00 2.82 1.99 0.00
38.00 2.82 1.99 0.00
39.00 2.82 1.99 0.00
40.00 2.82 1.99 0.00
41.00 2.82 1.99 0.00
42.00 2.82 1.99 0.00
43.00 2.82 1.99 0.00
44.00 2.82 1.99 0.00
45.00 2.82 1.99 0.00
46.00 2.82 1.99 0.00
47.00 2.82 1.99 0.00
48.00 2.82 1.99 0.00
49.00 2.82 1.99 0.00
50.00 2.82 1.99 0.00
51.00 2.82 1.99 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

52.00 2.82 1.99 0.00
53.00 2.82 1.99 0.00
54.00 2.82 1.99 0.00
55.00 2.82 1.99 0.00
56.00 2.82 1.99 0.00
57.00 2.82 1.99 0.00
58.00 2.82 1.99 0.00
59.00 2.82 1.99 0.00
60.00 2.82 1.99 0.00
61.00 2.82 1.99 0.00
62.00 2.82 1.99 0.00
63.00 2.82 1.99 0.00
64.00 2.82 1.99 0.00
65.00 2.82 1.99 0.00
66.00 2.82 1.99 0.00
67.00 2.82 1.99 0.00
68.00 2.82 1.99 0.00
69.00 2.82 1.99 0.00
70.00 2.82 1.99 0.00
71.00 2.82 1.99 0.00
72.00 2.82 1.99 0.00
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Summary for Subcatchment 27S: Basin C-2

Runoff = 0.19 cfs @ 12.14 hrs,  Volume= 0.010 af,  Depth= 0.43"
     Routed to Pond 22P : Post-Development ADS System

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
MSE 24-hr 3  2-yr Rainfall=2.82"

Area (ac) CN Description

* 0.279 65 Undisturbed Woodland

0.279 100.00% Pervious Area

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

5.0 Direct Entry, 

Subcatchment 27S: Basin C-2

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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0.21

0.2

0.19

0.18

0.17
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0.15

0.14

0.13
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0.1

0.09
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0.05

0.04

0.03

0.02

0.01

0

MSE 24-hr 3

2-yr Rainfall=2.82"

Runoff Area=0.279 ac

Runoff Volume=0.010 af

Runoff Depth=0.43"

Tc=5.0 min

CN=65

0.19 cfs
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Hydrograph for Subcatchment 27S: Basin C-2

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
1.00 0.01 0.00 0.00
2.00 0.03 0.00 0.00
3.00 0.05 0.00 0.00
4.00 0.07 0.00 0.00
5.00 0.11 0.00 0.00
6.00 0.14 0.00 0.00
7.00 0.19 0.00 0.00
8.00 0.24 0.00 0.00
9.00 0.29 0.00 0.00

10.00 0.39 0.00 0.00
11.00 0.54 0.00 0.00
12.00 1.31 0.01 0.01
13.00 2.28 0.22 0.03
14.00 2.43 0.27 0.01
15.00 2.53 0.31 0.01
16.00 2.58 0.33 0.01
17.00 2.63 0.35 0.01
18.00 2.68 0.37 0.00
19.00 2.71 0.38 0.00
20.00 2.75 0.40 0.00
21.00 2.77 0.41 0.00
22.00 2.79 0.42 0.00
23.00 2.81 0.42 0.00
24.00 2.82 0.43 0.00
25.00 2.82 0.43 0.00
26.00 2.82 0.43 0.00
27.00 2.82 0.43 0.00
28.00 2.82 0.43 0.00
29.00 2.82 0.43 0.00
30.00 2.82 0.43 0.00
31.00 2.82 0.43 0.00
32.00 2.82 0.43 0.00
33.00 2.82 0.43 0.00
34.00 2.82 0.43 0.00
35.00 2.82 0.43 0.00
36.00 2.82 0.43 0.00
37.00 2.82 0.43 0.00
38.00 2.82 0.43 0.00
39.00 2.82 0.43 0.00
40.00 2.82 0.43 0.00
41.00 2.82 0.43 0.00
42.00 2.82 0.43 0.00
43.00 2.82 0.43 0.00
44.00 2.82 0.43 0.00
45.00 2.82 0.43 0.00
46.00 2.82 0.43 0.00
47.00 2.82 0.43 0.00
48.00 2.82 0.43 0.00
49.00 2.82 0.43 0.00
50.00 2.82 0.43 0.00
51.00 2.82 0.43 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

52.00 2.82 0.43 0.00
53.00 2.82 0.43 0.00
54.00 2.82 0.43 0.00
55.00 2.82 0.43 0.00
56.00 2.82 0.43 0.00
57.00 2.82 0.43 0.00
58.00 2.82 0.43 0.00
59.00 2.82 0.43 0.00
60.00 2.82 0.43 0.00
61.00 2.82 0.43 0.00
62.00 2.82 0.43 0.00
63.00 2.82 0.43 0.00
64.00 2.82 0.43 0.00
65.00 2.82 0.43 0.00
66.00 2.82 0.43 0.00
67.00 2.82 0.43 0.00
68.00 2.82 0.43 0.00
69.00 2.82 0.43 0.00
70.00 2.82 0.43 0.00
71.00 2.82 0.43 0.00
72.00 2.82 0.43 0.00
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Summary for Subcatchment 28S: Basin D-1

Runoff = 0.79 cfs @ 12.12 hrs,  Volume= 0.036 af,  Depth= 2.08"
     Routed to Pond 33P : Biofilter D

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
MSE 24-hr 3  2-yr Rainfall=2.82"

Area (ac) CN Description

* 0.137 98 Pave
* 0.029 65 Woodland
* 0.039 98 Pond Surface

0.205 93 Weighted Average
0.029 14.15% Pervious Area
0.176 85.85% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 28S: Basin D-1

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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MSE 24-hr 3

2-yr Rainfall=2.82"

Runoff Area=0.205 ac

Runoff Volume=0.036 af

Runoff Depth=2.08"

Tc=5.0 min

CN=93

0.79 cfs
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Hydrograph for Subcatchment 28S: Basin D-1

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
1.00 0.01 0.00 0.00
2.00 0.03 0.00 0.00
3.00 0.05 0.00 0.00
4.00 0.07 0.00 0.00
5.00 0.11 0.00 0.00
6.00 0.14 0.00 0.00
7.00 0.19 0.00 0.00
8.00 0.24 0.01 0.00
9.00 0.29 0.02 0.00

10.00 0.39 0.06 0.01
11.00 0.54 0.13 0.03
12.00 1.31 0.70 0.38
13.00 2.28 1.57 0.05
14.00 2.43 1.72 0.02
15.00 2.53 1.81 0.02
16.00 2.58 1.86 0.01
17.00 2.63 1.90 0.01
18.00 2.68 1.95 0.01
19.00 2.71 1.98 0.01
20.00 2.75 2.01 0.01
21.00 2.77 2.04 0.00
22.00 2.79 2.06 0.00
23.00 2.81 2.07 0.00
24.00 2.82 2.08 0.00
25.00 2.82 2.08 0.00
26.00 2.82 2.08 0.00
27.00 2.82 2.08 0.00
28.00 2.82 2.08 0.00
29.00 2.82 2.08 0.00
30.00 2.82 2.08 0.00
31.00 2.82 2.08 0.00
32.00 2.82 2.08 0.00
33.00 2.82 2.08 0.00
34.00 2.82 2.08 0.00
35.00 2.82 2.08 0.00
36.00 2.82 2.08 0.00
37.00 2.82 2.08 0.00
38.00 2.82 2.08 0.00
39.00 2.82 2.08 0.00
40.00 2.82 2.08 0.00
41.00 2.82 2.08 0.00
42.00 2.82 2.08 0.00
43.00 2.82 2.08 0.00
44.00 2.82 2.08 0.00
45.00 2.82 2.08 0.00
46.00 2.82 2.08 0.00
47.00 2.82 2.08 0.00
48.00 2.82 2.08 0.00
49.00 2.82 2.08 0.00
50.00 2.82 2.08 0.00
51.00 2.82 2.08 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

52.00 2.82 2.08 0.00
53.00 2.82 2.08 0.00
54.00 2.82 2.08 0.00
55.00 2.82 2.08 0.00
56.00 2.82 2.08 0.00
57.00 2.82 2.08 0.00
58.00 2.82 2.08 0.00
59.00 2.82 2.08 0.00
60.00 2.82 2.08 0.00
61.00 2.82 2.08 0.00
62.00 2.82 2.08 0.00
63.00 2.82 2.08 0.00
64.00 2.82 2.08 0.00
65.00 2.82 2.08 0.00
66.00 2.82 2.08 0.00
67.00 2.82 2.08 0.00
68.00 2.82 2.08 0.00
69.00 2.82 2.08 0.00
70.00 2.82 2.08 0.00
71.00 2.82 2.08 0.00
72.00 2.82 2.08 0.00
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Summary for Subcatchment 29S: Basin D-2

Runoff = 0.04 cfs @ 12.14 hrs,  Volume= 0.002 af,  Depth= 0.43"
     Routed to Pond 33P : Biofilter D

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
MSE 24-hr 3  2-yr Rainfall=2.82"

Area (ac) CN Description

* 0.056 65 Undistrubed Woodland

0.056 100.00% Pervious Area

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

5.0 Direct Entry, 

Subcatchment 29S: Basin D-2

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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0.026
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MSE 24-hr 3

2-yr Rainfall=2.82"

Runoff Area=0.056 ac

Runoff Volume=0.002 af

Runoff Depth=0.43"

Tc=5.0 min

CN=65

0.04 cfs
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Hydrograph for Subcatchment 29S: Basin D-2

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
1.00 0.01 0.00 0.00
2.00 0.03 0.00 0.00
3.00 0.05 0.00 0.00
4.00 0.07 0.00 0.00
5.00 0.11 0.00 0.00
6.00 0.14 0.00 0.00
7.00 0.19 0.00 0.00
8.00 0.24 0.00 0.00
9.00 0.29 0.00 0.00

10.00 0.39 0.00 0.00
11.00 0.54 0.00 0.00
12.00 1.31 0.01 0.00
13.00 2.28 0.22 0.01
14.00 2.43 0.27 0.00
15.00 2.53 0.31 0.00
16.00 2.58 0.33 0.00
17.00 2.63 0.35 0.00
18.00 2.68 0.37 0.00
19.00 2.71 0.38 0.00
20.00 2.75 0.40 0.00
21.00 2.77 0.41 0.00
22.00 2.79 0.42 0.00
23.00 2.81 0.42 0.00
24.00 2.82 0.43 0.00
25.00 2.82 0.43 0.00
26.00 2.82 0.43 0.00
27.00 2.82 0.43 0.00
28.00 2.82 0.43 0.00
29.00 2.82 0.43 0.00
30.00 2.82 0.43 0.00
31.00 2.82 0.43 0.00
32.00 2.82 0.43 0.00
33.00 2.82 0.43 0.00
34.00 2.82 0.43 0.00
35.00 2.82 0.43 0.00
36.00 2.82 0.43 0.00
37.00 2.82 0.43 0.00
38.00 2.82 0.43 0.00
39.00 2.82 0.43 0.00
40.00 2.82 0.43 0.00
41.00 2.82 0.43 0.00
42.00 2.82 0.43 0.00
43.00 2.82 0.43 0.00
44.00 2.82 0.43 0.00
45.00 2.82 0.43 0.00
46.00 2.82 0.43 0.00
47.00 2.82 0.43 0.00
48.00 2.82 0.43 0.00
49.00 2.82 0.43 0.00
50.00 2.82 0.43 0.00
51.00 2.82 0.43 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

52.00 2.82 0.43 0.00
53.00 2.82 0.43 0.00
54.00 2.82 0.43 0.00
55.00 2.82 0.43 0.00
56.00 2.82 0.43 0.00
57.00 2.82 0.43 0.00
58.00 2.82 0.43 0.00
59.00 2.82 0.43 0.00
60.00 2.82 0.43 0.00
61.00 2.82 0.43 0.00
62.00 2.82 0.43 0.00
63.00 2.82 0.43 0.00
64.00 2.82 0.43 0.00
65.00 2.82 0.43 0.00
66.00 2.82 0.43 0.00
67.00 2.82 0.43 0.00
68.00 2.82 0.43 0.00
69.00 2.82 0.43 0.00
70.00 2.82 0.43 0.00
71.00 2.82 0.43 0.00
72.00 2.82 0.43 0.00
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Summary for Subcatchment 34S: Undetained

Runoff = 2.02 cfs @ 12.13 hrs,  Volume= 0.086 af,  Depth= 0.95"
     Routed to Reach 38R : Post-Develpment

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
MSE 24-hr 3  2-yr Rainfall=2.82"

Area (ac) CN Description

* 0.210 98 Roof
* 0.173 98 Pave
* 0.600 65 Woodland
* 0.110 65 Natural Paths

1.093 77 Weighted Average
0.710 64.96% Pervious Area
0.383 35.04% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 34S: Undetained

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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MSE 24-hr 3

2-yr Rainfall=2.82"

Runoff Area=1.093 ac

Runoff Volume=0.086 af

Runoff Depth=0.95"

Tc=5.0 min

CN=77

2.02 cfs



MSE 24-hr 3  2-yr Rainfall=2.82"Womens Leadership Hydrology
  Printed  9/11/2023Prepared by Ruekert & Mielke, Inc

Page 26HydroCAD® 10.20-3c  s/n 07651  © 2023 HydroCAD Software Solutions LLC

Hydrograph for Subcatchment 34S: Undetained

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
1.00 0.01 0.00 0.00
2.00 0.03 0.00 0.00
3.00 0.05 0.00 0.00
4.00 0.07 0.00 0.00
5.00 0.11 0.00 0.00
6.00 0.14 0.00 0.00
7.00 0.19 0.00 0.00
8.00 0.24 0.00 0.00
9.00 0.29 0.00 0.00

10.00 0.39 0.00 0.00
11.00 0.54 0.00 0.00
12.00 1.31 0.14 0.70
13.00 2.28 0.60 0.18
14.00 2.43 0.70 0.07
15.00 2.53 0.76 0.06
16.00 2.58 0.79 0.04
17.00 2.63 0.82 0.03
18.00 2.68 0.85 0.03
19.00 2.71 0.88 0.03
20.00 2.75 0.90 0.02
21.00 2.77 0.92 0.02
22.00 2.79 0.93 0.01
23.00 2.81 0.94 0.01
24.00 2.82 0.95 0.01
25.00 2.82 0.95 0.00
26.00 2.82 0.95 0.00
27.00 2.82 0.95 0.00
28.00 2.82 0.95 0.00
29.00 2.82 0.95 0.00
30.00 2.82 0.95 0.00
31.00 2.82 0.95 0.00
32.00 2.82 0.95 0.00
33.00 2.82 0.95 0.00
34.00 2.82 0.95 0.00
35.00 2.82 0.95 0.00
36.00 2.82 0.95 0.00
37.00 2.82 0.95 0.00
38.00 2.82 0.95 0.00
39.00 2.82 0.95 0.00
40.00 2.82 0.95 0.00
41.00 2.82 0.95 0.00
42.00 2.82 0.95 0.00
43.00 2.82 0.95 0.00
44.00 2.82 0.95 0.00
45.00 2.82 0.95 0.00
46.00 2.82 0.95 0.00
47.00 2.82 0.95 0.00
48.00 2.82 0.95 0.00
49.00 2.82 0.95 0.00
50.00 2.82 0.95 0.00
51.00 2.82 0.95 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

52.00 2.82 0.95 0.00
53.00 2.82 0.95 0.00
54.00 2.82 0.95 0.00
55.00 2.82 0.95 0.00
56.00 2.82 0.95 0.00
57.00 2.82 0.95 0.00
58.00 2.82 0.95 0.00
59.00 2.82 0.95 0.00
60.00 2.82 0.95 0.00
61.00 2.82 0.95 0.00
62.00 2.82 0.95 0.00
63.00 2.82 0.95 0.00
64.00 2.82 0.95 0.00
65.00 2.82 0.95 0.00
66.00 2.82 0.95 0.00
67.00 2.82 0.95 0.00
68.00 2.82 0.95 0.00
69.00 2.82 0.95 0.00
70.00 2.82 0.95 0.00
71.00 2.82 0.95 0.00
72.00 2.82 0.95 0.00



MSE 24-hr 3  2-yr Rainfall=2.82"Womens Leadership Hydrology
  Printed  9/11/2023Prepared by Ruekert & Mielke, Inc

Page 27HydroCAD® 10.20-3c  s/n 07651  © 2023 HydroCAD Software Solutions LLC

Summary for Subcatchment 36S: Existing

Runoff = 2.39 cfs @ 12.14 hrs,  Volume= 0.123 af,  Depth= 0.43"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
MSE 24-hr 3  2-yr Rainfall=2.82"

Area (ac) CN Description

* 3.460 65 Woodland

3.460 100.00% Pervious Area

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

5.0 Direct Entry, 

Subcatchment 36S: Existing

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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MSE 24-hr 3

2-yr Rainfall=2.82"

Runoff Area=3.460 ac

Runoff Volume=0.123 af

Runoff Depth=0.43"

Tc=5.0 min

CN=65

2.39 cfs



MSE 24-hr 3  2-yr Rainfall=2.82"Womens Leadership Hydrology
  Printed  9/11/2023Prepared by Ruekert & Mielke, Inc

Page 28HydroCAD® 10.20-3c  s/n 07651  © 2023 HydroCAD Software Solutions LLC

Hydrograph for Subcatchment 36S: Existing

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
1.00 0.01 0.00 0.00
2.00 0.03 0.00 0.00
3.00 0.05 0.00 0.00
4.00 0.07 0.00 0.00
5.00 0.11 0.00 0.00
6.00 0.14 0.00 0.00
7.00 0.19 0.00 0.00
8.00 0.24 0.00 0.00
9.00 0.29 0.00 0.00

10.00 0.39 0.00 0.00
11.00 0.54 0.00 0.00
12.00 1.31 0.01 0.18
13.00 2.28 0.22 0.31
14.00 2.43 0.27 0.13
15.00 2.53 0.31 0.12
16.00 2.58 0.33 0.07
17.00 2.63 0.35 0.06
18.00 2.68 0.37 0.06
19.00 2.71 0.38 0.05
20.00 2.75 0.40 0.04
21.00 2.77 0.41 0.04
22.00 2.79 0.42 0.03
23.00 2.81 0.42 0.02
24.00 2.82 0.43 0.01
25.00 2.82 0.43 0.00
26.00 2.82 0.43 0.00
27.00 2.82 0.43 0.00
28.00 2.82 0.43 0.00
29.00 2.82 0.43 0.00
30.00 2.82 0.43 0.00
31.00 2.82 0.43 0.00
32.00 2.82 0.43 0.00
33.00 2.82 0.43 0.00
34.00 2.82 0.43 0.00
35.00 2.82 0.43 0.00
36.00 2.82 0.43 0.00
37.00 2.82 0.43 0.00
38.00 2.82 0.43 0.00
39.00 2.82 0.43 0.00
40.00 2.82 0.43 0.00
41.00 2.82 0.43 0.00
42.00 2.82 0.43 0.00
43.00 2.82 0.43 0.00
44.00 2.82 0.43 0.00
45.00 2.82 0.43 0.00
46.00 2.82 0.43 0.00
47.00 2.82 0.43 0.00
48.00 2.82 0.43 0.00
49.00 2.82 0.43 0.00
50.00 2.82 0.43 0.00
51.00 2.82 0.43 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

52.00 2.82 0.43 0.00
53.00 2.82 0.43 0.00
54.00 2.82 0.43 0.00
55.00 2.82 0.43 0.00
56.00 2.82 0.43 0.00
57.00 2.82 0.43 0.00
58.00 2.82 0.43 0.00
59.00 2.82 0.43 0.00
60.00 2.82 0.43 0.00
61.00 2.82 0.43 0.00
62.00 2.82 0.43 0.00
63.00 2.82 0.43 0.00
64.00 2.82 0.43 0.00
65.00 2.82 0.43 0.00
66.00 2.82 0.43 0.00
67.00 2.82 0.43 0.00
68.00 2.82 0.43 0.00
69.00 2.82 0.43 0.00
70.00 2.82 0.43 0.00
71.00 2.82 0.43 0.00
72.00 2.82 0.43 0.00
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Summary for Reach 38R: Post-Develpment

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 3.454 ac, 46.82% Impervious,  Inflow Depth = 1.02"    for  2-yr event
Inflow = 3.00 cfs @ 12.13 hrs,  Volume= 0.293 af
Outflow = 3.00 cfs @ 12.13 hrs,  Volume= 0.293 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Reach 38R: Post-Develpment

Inflow
Outflow

Hydrograph

Time  (hours)
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Hydrograph for Reach 38R: Post-Develpment

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Outflow
(cfs)

0.00 0.00 0.00
1.00 0.00 0.00
2.00 0.00 0.00
3.00 0.00 0.00
4.00 0.00 0.00
5.00 0.00 0.00
6.00 0.00 0.00
7.00 0.00 0.00
8.00 0.00 0.00
9.00 0.00 0.00

10.00 0.00 0.00
11.00 0.03 0.03
12.00 1.15 1.15
13.00 1.16 1.16
14.00 0.52 0.52
15.00 0.22 0.22
16.00 0.10 0.10
17.00 0.08 0.08
18.00 0.07 0.07
19.00 0.06 0.06
20.00 0.04 0.04
21.00 0.03 0.03
22.00 0.02 0.02
23.00 0.01 0.01
24.00 0.01 0.01
25.00 0.00 0.00
26.00 0.00 0.00
27.00 0.00 0.00
28.00 0.00 0.00
29.00 0.00 0.00
30.00 0.00 0.00
31.00 0.00 0.00
32.00 0.00 0.00
33.00 0.00 0.00
34.00 0.00 0.00
35.00 0.00 0.00
36.00 0.00 0.00
37.00 0.00 0.00
38.00 0.00 0.00
39.00 0.00 0.00
40.00 0.00 0.00
41.00 0.00 0.00
42.00 0.00 0.00
43.00 0.00 0.00
44.00 0.00 0.00
45.00 0.00 0.00
46.00 0.00 0.00
47.00 0.00 0.00
48.00 0.00 0.00
49.00 0.00 0.00
50.00 0.00 0.00
51.00 0.00 0.00

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Outflow
(cfs)

52.00 0.00 0.00
53.00 0.00 0.00
54.00 0.00 0.00
55.00 0.00 0.00
56.00 0.00 0.00
57.00 0.00 0.00
58.00 0.00 0.00
59.00 0.00 0.00
60.00 0.00 0.00
61.00 0.00 0.00
62.00 0.00 0.00
63.00 0.00 0.00
64.00 0.00 0.00
65.00 0.00 0.00
66.00 0.00 0.00
67.00 0.00 0.00
68.00 0.00 0.00
69.00 0.00 0.00
70.00 0.00 0.00
71.00 0.00 0.00
72.00 0.00 0.00
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Summary for Pond 21P: Biofilter A

Inflow Area = 0.829 ac, 37.64% Impervious,  Inflow Depth = 1.06"    for  2-yr event
Inflow = 1.67 cfs @ 12.13 hrs,  Volume= 0.073 af
Outflow = 0.44 cfs @ 12.34 hrs,  Volume= 0.073 af,  Atten= 73%,  Lag= 12.6 min
Discarded = 0.01 cfs @ 12.34 hrs,  Volume= 0.014 af
Primary = 0.43 cfs @ 12.34 hrs,  Volume= 0.059 af
     Routed to Pond 25P : Biofilter B

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 927.23' @ 12.34 hrs   Surf.Area= 0.021 ac   Storage= 0.026 af

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 124.3 min ( 938.5 - 814.3 )

Volume Invert Avail.Storage Storage Description

#1 925.50' 0.103 af Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (acres) (acre-feet) (acre-feet)

925.50 0.013 0.000 0.000
926.50 0.013 0.013 0.013
929.50 0.047 0.090 0.103

Device Routing     Invert Outlet Devices

#1 Primary 926.00' 8.0"  Round Culvert   L= 54.2'   Ke= 0.500   
Inlet / Outlet Invert= 926.00' / 925.75'   S= 0.0046 '/'   Cc= 0.900   
n= 0.011,  Flow Area= 0.35 sf   

#2 Discarded 925.50' 0.500 in/hr Exfiltration over Surface area   
#3 Device 1 926.00' 4.0" Vert. Underdrain    C= 0.600   Limited to weir flow at low heads   
#4 Device 1 928.00' 36.0" Horiz. Riser    C= 0.600   Limited to weir flow at low heads   

Discarded OutFlow  Max=0.01 cfs @ 12.34 hrs  HW=927.23'   (Free Discharge)
2=Exfiltration  (Exfiltration Controls 0.01 cfs)

Primary OutFlow  Max=0.43 cfs @ 12.34 hrs  HW=927.23'  TW=925.09'   (Dynamic Tailwater)
1=Culvert  (Passes 0.43 cfs of 1.34 cfs potential flow)

3=Underdrain  (Orifice Controls 0.43 cfs @ 4.97 fps)
4=Riser  ( Controls 0.00 cfs)
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Pond 21P: Biofilter A

Inflow
Outflow
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Hydrograph

Time  (hours)
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Hydrograph for Pond 21P: Biofilter A

Time
(hours)

Inflow
(cfs)

Storage
(acre-feet)

Elevation
(feet)

Outflow
(cfs)

Discarded
(cfs)

Primary
(cfs)

0.00 0.00 0.000 925.50 0.00 0.00 0.00
2.00 0.00 0.000 925.50 0.00 0.00 0.00
4.00 0.00 0.000 925.50 0.00 0.00 0.00
6.00 0.00 0.000 925.50 0.00 0.00 0.00
8.00 0.00 0.000 925.50 0.00 0.00 0.00

10.00 0.00 0.000 925.50 0.00 0.00 0.00
12.00 0.64 0.009 926.19 0.08 0.01 0.08
14.00 0.05 0.009 926.17 0.07 0.01 0.06
16.00 0.03 0.008 926.10 0.03 0.01 0.02
18.00 0.02 0.008 926.08 0.02 0.01 0.02
20.00 0.02 0.007 926.07 0.02 0.01 0.01
22.00 0.01 0.007 926.05 0.01 0.01 0.01
24.00 0.00 0.007 926.02 0.01 0.01 0.00
26.00 0.00 0.006 925.94 0.01 0.01 0.00
28.00 0.00 0.005 925.85 0.01 0.01 0.00
30.00 0.00 0.004 925.77 0.01 0.01 0.00
32.00 0.00 0.002 925.69 0.01 0.01 0.00
34.00 0.00 0.001 925.60 0.01 0.01 0.00
36.00 0.00 0.000 925.52 0.01 0.01 0.00
38.00 0.00 0.000 925.50 0.00 0.00 0.00
40.00 0.00 0.000 925.50 0.00 0.00 0.00
42.00 0.00 0.000 925.50 0.00 0.00 0.00
44.00 0.00 0.000 925.50 0.00 0.00 0.00
46.00 0.00 0.000 925.50 0.00 0.00 0.00
48.00 0.00 0.000 925.50 0.00 0.00 0.00
50.00 0.00 0.000 925.50 0.00 0.00 0.00
52.00 0.00 0.000 925.50 0.00 0.00 0.00
54.00 0.00 0.000 925.50 0.00 0.00 0.00
56.00 0.00 0.000 925.50 0.00 0.00 0.00
58.00 0.00 0.000 925.50 0.00 0.00 0.00
60.00 0.00 0.000 925.50 0.00 0.00 0.00
62.00 0.00 0.000 925.50 0.00 0.00 0.00
64.00 0.00 0.000 925.50 0.00 0.00 0.00
66.00 0.00 0.000 925.50 0.00 0.00 0.00
68.00 0.00 0.000 925.50 0.00 0.00 0.00
70.00 0.00 0.000 925.50 0.00 0.00 0.00
72.00 0.00 0.000 925.50 0.00 0.00 0.00
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Summary for Pond 22P: Post-Development ADS System

Inflow Area = 0.869 ac, 56.50% Impervious,  Inflow Depth = 1.49"    for  2-yr event
Inflow = 2.38 cfs @ 12.12 hrs,  Volume= 0.108 af
Outflow = 0.54 cfs @ 12.35 hrs,  Volume= 0.108 af,  Atten= 77%,  Lag= 13.8 min
Discarded = 0.02 cfs @ 10.80 hrs,  Volume= 0.019 af
Primary = 0.53 cfs @ 12.35 hrs,  Volume= 0.089 af
     Routed to Reach 38R : Post-Develpment

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 916.99' @ 12.35 hrs   Surf.Area= 1,375 sf   Storage= 1,508 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 28.8 min ( 821.0 - 792.2 )

Volume Invert Avail.Storage Storage Description

#1A 915.25' 2,382 cf 19.42'W x 70.79'L x 6.75'H Field A
9,278 cf Overall - 3,324 cf Embedded = 5,954 cf  x 40.0% Voids

#2A 916.00' 3,324 cf ADS_StormTech MC-7200 +Cap  x 18  Inside #1
Effective Size= 91.2"W x 60.0"H => 26.68 sf x 6.59'L = 175.9 cf
Overall Size= 100.0"W x 60.0"H x 6.95'L with 0.36' Overlap
18 Chambers in 2 Rows
Cap Storage= 39.5 cf x 2 x 2 rows = 158.0 cf

5,706 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices

#1 Primary 915.25' 12.0"  Round Culvert   
L= 156.7'   CMP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 915.25' / 914.75'   S= 0.0032 '/'   Cc= 0.900   
n= 0.011,  Flow Area= 0.79 sf   

#2 Device 1 915.25' 4.0" Vert. Orifice    C= 0.600   Limited to weir flow at low heads   
#3 Device 1 919.75' 3.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   
#4 Discarded 915.25' 0.500 in/hr Exfiltration over Surface area   
#5 Device 1 917.25' 12.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   

Discarded OutFlow  Max=0.02 cfs @ 10.80 hrs  HW=915.32'   (Free Discharge)
4=Exfiltration  (Exfiltration Controls 0.02 cfs)

Primary OutFlow  Max=0.53 cfs @ 12.35 hrs  HW=916.99'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Passes 0.53 cfs of 3.13 cfs potential flow)

2=Orifice  (Orifice Controls 0.53 cfs @ 6.04 fps)
3=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)
5=Orifice/Grate  ( Controls 0.00 cfs)
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Pond 22P: Post-Development ADS System - Chamber Wizard Field A

Chamber Model = ADS_StormTech MC-7200 +Cap (ADS StormTech® MC-7200 with cap volume)

Effective Size= 91.2"W x 60.0"H => 26.68 sf x 6.59'L = 175.9 cf
Overall Size= 100.0"W x 60.0"H x 6.95'L with 0.36' Overlap
Cap Storage= 39.5 cf x 2 x 2 rows = 158.0 cf

100.0" Wide + 9.0" Spacing = 109.0" C-C Row Spacing

9 Chambers/Row x 6.59' Long +2.73' Cap Length x 2 = 64.79' Row Length +36.0" End Stone x 2 = 70.79' 
Base Length
2 Rows x 100.0" Wide + 9.0" Spacing x 1 + 12.0" Side Stone x 2 = 19.42' Base Width
9.0" Stone Base + 60.0" Chamber Height + 12.0" Stone Cover = 6.75' Field Height

18 Chambers x 175.9 cf + 39.5 cf Cap Volume x 2 x 2 Rows = 3,323.8 cf Chamber Storage

9,278.1 cf Field - 3,323.8 cf Chambers = 5,954.4 cf Stone x 40.0% Voids = 2,381.7 cf Stone Storage

Chamber Storage + Stone Storage = 5,705.5 cf = 0.131 af
Overall Storage Efficiency = 61.5%
Overall System Size = 70.79' x 19.42' x 6.75'

18 Chambers @ $ 1,200.00 /ea = $ 21,600.00
343.6 cy Field Excavation @ $ 1.00 /cy = $ 343.63
220.5 cy Stone @ $ 30.00 /cy = $ 6,615.97
Total Cost = $ 28,559.60
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Pond 22P: Post-Development ADS System
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Hydrograph for Pond 22P: Post-Development ADS System

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Outflow
(cfs)

Discarded
(cfs)

Primary
(cfs)

0.00 0.00 0 915.25 0.00 0.00 0.00
2.00 0.00 0 915.25 0.00 0.00 0.00
4.00 0.00 0 915.25 0.00 0.00 0.00
6.00 0.00 0 915.25 0.00 0.00 0.00
8.00 0.00 0 915.25 0.00 0.00 0.00

10.00 0.02 5 915.26 0.02 0.02 0.00
12.00 1.07 436 916.02 0.34 0.02 0.33
14.00 0.07 153 915.53 0.16 0.02 0.14
16.00 0.03 52 915.34 0.04 0.02 0.02
18.00 0.03 40 915.32 0.03 0.02 0.01
20.00 0.02 28 915.30 0.02 0.02 0.01
22.00 0.01 9 915.27 0.02 0.02 0.00
24.00 0.01 0 915.25 0.00 0.00 0.00
26.00 0.00 0 915.25 0.00 0.00 0.00
28.00 0.00 0 915.25 0.00 0.00 0.00
30.00 0.00 0 915.25 0.00 0.00 0.00
32.00 0.00 0 915.25 0.00 0.00 0.00
34.00 0.00 0 915.25 0.00 0.00 0.00
36.00 0.00 0 915.25 0.00 0.00 0.00
38.00 0.00 0 915.25 0.00 0.00 0.00
40.00 0.00 0 915.25 0.00 0.00 0.00
42.00 0.00 0 915.25 0.00 0.00 0.00
44.00 0.00 0 915.25 0.00 0.00 0.00
46.00 0.00 0 915.25 0.00 0.00 0.00
48.00 0.00 0 915.25 0.00 0.00 0.00
50.00 0.00 0 915.25 0.00 0.00 0.00
52.00 0.00 0 915.25 0.00 0.00 0.00
54.00 0.00 0 915.25 0.00 0.00 0.00
56.00 0.00 0 915.25 0.00 0.00 0.00
58.00 0.00 0 915.25 0.00 0.00 0.00
60.00 0.00 0 915.25 0.00 0.00 0.00
62.00 0.00 0 915.25 0.00 0.00 0.00
64.00 0.00 0 915.25 0.00 0.00 0.00
66.00 0.00 0 915.25 0.00 0.00 0.00
68.00 0.00 0 915.25 0.00 0.00 0.00
70.00 0.00 0 915.25 0.00 0.00 0.00
72.00 0.00 0 915.25 0.00 0.00 0.00
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Summary for Pond 25P: Biofilter B

Inflow Area = 1.231 ac, 46.06% Impervious,  Inflow Depth = 1.07"    for  2-yr event
Inflow = 1.54 cfs @ 12.13 hrs,  Volume= 0.110 af
Outflow = 0.46 cfs @ 12.80 hrs,  Volume= 0.110 af,  Atten= 70%,  Lag= 40.1 min
Discarded = 0.01 cfs @ 12.80 hrs,  Volume= 0.016 af
Primary = 0.45 cfs @ 12.80 hrs,  Volume= 0.094 af
     Routed to Reach 38R : Post-Develpment

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 925.27' @ 12.80 hrs   Surf.Area= 0.026 ac   Storage= 0.032 af

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 72.5 min ( 887.6 - 815.1 )

Volume Invert Avail.Storage Storage Description

#1 923.75' 0.132 af Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (acres) (acre-feet) (acre-feet)

923.75 0.020 0.000 0.000
924.75 0.020 0.020 0.020
927.75 0.055 0.112 0.132

Device Routing     Invert Outlet Devices

#1 Discarded 923.75' 0.500 in/hr Exfiltration over Surface area   
#2 Primary 923.97' 12.0"  Round Culvert   L= 36.7'   Ke= 0.500   

Inlet / Outlet Invert= 923.97' / 923.56'   S= 0.0112 '/'   Cc= 0.900   
n= 0.011,  Flow Area= 0.79 sf   

#3 Device 2 923.97' 4.0" Vert. Underdrain    C= 0.600   Limited to weir flow at low heads   
#4 Device 2 926.00' 36.0" Horiz. Riser    C= 0.600   Limited to weir flow at low heads   

Discarded OutFlow  Max=0.01 cfs @ 12.80 hrs  HW=925.27'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.01 cfs)

Primary OutFlow  Max=0.45 cfs @ 12.80 hrs  HW=925.27'  TW=0.00'   (Dynamic Tailwater)
2=Culvert  (Passes 0.45 cfs of 3.37 cfs potential flow)

3=Underdrain  (Orifice Controls 0.45 cfs @ 5.12 fps)
4=Riser  ( Controls 0.00 cfs)
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Pond 25P: Biofilter B
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Hydrograph for Pond 25P: Biofilter B

Time
(hours)

Inflow
(cfs)

Storage
(acre-feet)

Elevation
(feet)

Outflow
(cfs)

Discarded
(cfs)

Primary
(cfs)

0.00 0.00 0.000 923.75 0.00 0.00 0.00
2.00 0.00 0.000 923.75 0.00 0.00 0.00
4.00 0.00 0.000 923.75 0.00 0.00 0.00
6.00 0.00 0.000 923.75 0.00 0.00 0.00
8.00 0.00 0.000 923.75 0.00 0.00 0.00

10.00 0.00 0.000 923.75 0.00 0.00 0.00
12.00 0.60 0.008 924.13 0.07 0.01 0.06
14.00 0.10 0.017 924.60 0.29 0.01 0.28
16.00 0.04 0.007 924.10 0.05 0.01 0.04
18.00 0.03 0.006 924.07 0.03 0.01 0.02
20.00 0.02 0.006 924.05 0.02 0.01 0.01
22.00 0.01 0.005 924.02 0.02 0.01 0.01
24.00 0.00 0.005 923.98 0.01 0.01 0.00
26.00 0.00 0.003 923.90 0.01 0.01 0.00
28.00 0.00 0.001 923.81 0.01 0.01 0.00
30.00 0.00 0.000 923.75 0.00 0.00 0.00
32.00 0.00 0.000 923.75 0.00 0.00 0.00
34.00 0.00 0.000 923.75 0.00 0.00 0.00
36.00 0.00 0.000 923.75 0.00 0.00 0.00
38.00 0.00 0.000 923.75 0.00 0.00 0.00
40.00 0.00 0.000 923.75 0.00 0.00 0.00
42.00 0.00 0.000 923.75 0.00 0.00 0.00
44.00 0.00 0.000 923.75 0.00 0.00 0.00
46.00 0.00 0.000 923.75 0.00 0.00 0.00
48.00 0.00 0.000 923.75 0.00 0.00 0.00
50.00 0.00 0.000 923.75 0.00 0.00 0.00
52.00 0.00 0.000 923.75 0.00 0.00 0.00
54.00 0.00 0.000 923.75 0.00 0.00 0.00
56.00 0.00 0.000 923.75 0.00 0.00 0.00
58.00 0.00 0.000 923.75 0.00 0.00 0.00
60.00 0.00 0.000 923.75 0.00 0.00 0.00
62.00 0.00 0.000 923.75 0.00 0.00 0.00
64.00 0.00 0.000 923.75 0.00 0.00 0.00
66.00 0.00 0.000 923.75 0.00 0.00 0.00
68.00 0.00 0.000 923.75 0.00 0.00 0.00
70.00 0.00 0.000 923.75 0.00 0.00 0.00
72.00 0.00 0.000 923.75 0.00 0.00 0.00
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Summary for Pond 33P: Biofilter D

Inflow Area = 0.261 ac, 67.43% Impervious,  Inflow Depth = 1.73"    for  2-yr event
Inflow = 0.82 cfs @ 12.12 hrs,  Volume= 0.038 af
Outflow = 0.28 cfs @ 12.25 hrs,  Volume= 0.038 af,  Atten= 66%,  Lag= 7.6 min
Discarded = 0.01 cfs @ 11.01 hrs,  Volume= 0.013 af
Primary = 0.27 cfs @ 12.25 hrs,  Volume= 0.024 af
     Routed to Reach 38R : Post-Develpment

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 922.06' @ 12.25 hrs   Surf.Area= 0.017 ac   Storage= 0.014 af

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 102.0 min ( 887.6 - 785.6 )

Volume Invert Avail.Storage Storage Description

#1 921.25' 0.073 af Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (acres) (acre-feet) (acre-feet)

921.25 0.017 0.000 0.000
922.25 0.017 0.017 0.017
924.25 0.039 0.056 0.073

Device Routing     Invert Outlet Devices

#1 Discarded 921.25' 0.500 in/hr Exfiltration over Surface area   
#2 Primary 921.47' 6.0"  Round Culvert   L= 36.9'   Ke= 0.500   

Inlet / Outlet Invert= 921.47' / 920.56'   S= 0.0247 '/'   Cc= 0.900   
n= 0.011,  Flow Area= 0.20 sf   

#3 Device 2 921.47' 4.0" Vert. Underdrain    C= 0.600   Limited to weir flow at low heads   
#4 Device 2 924.00' 36.0" Horiz. Riser    C= 0.600   Limited to weir flow at low heads   

Discarded OutFlow  Max=0.01 cfs @ 11.01 hrs  HW=921.28'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.01 cfs)

Primary OutFlow  Max=0.27 cfs @ 12.25 hrs  HW=922.06'  TW=0.00'   (Dynamic Tailwater)
2=Culvert  (Passes 0.27 cfs of 0.55 cfs potential flow)

3=Underdrain  (Orifice Controls 0.27 cfs @ 3.15 fps)
4=Riser  ( Controls 0.00 cfs)
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Pond 33P: Biofilter D

Inflow
Outflow
Discarded
Primary

Hydrograph

Time  (hours)
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Inflow Area=0.261 ac

Peak Elev=922.06'

Storage=0.014 af

0.82 cfs

0.28 cfs

0.01 cfs

0.27 cfs
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Hydrograph for Pond 33P: Biofilter D

Time
(hours)

Inflow
(cfs)

Storage
(acre-feet)

Elevation
(feet)

Outflow
(cfs)

Discarded
(cfs)

Primary
(cfs)

0.00 0.00 0.000 921.25 0.00 0.00 0.00
2.00 0.00 0.000 921.25 0.00 0.00 0.00
4.00 0.00 0.000 921.25 0.00 0.00 0.00
6.00 0.00 0.000 921.25 0.00 0.00 0.00
8.00 0.00 0.000 921.25 0.00 0.00 0.00

10.00 0.01 0.000 921.25 0.01 0.01 0.00
12.00 0.39 0.007 921.64 0.07 0.01 0.07
14.00 0.02 0.005 921.57 0.03 0.01 0.02
16.00 0.01 0.005 921.52 0.01 0.01 0.01
18.00 0.01 0.004 921.50 0.01 0.01 0.00
20.00 0.01 0.004 921.48 0.01 0.01 0.00
22.00 0.00 0.003 921.45 0.01 0.01 0.00
24.00 0.00 0.002 921.39 0.01 0.01 0.00
26.00 0.00 0.001 921.31 0.01 0.01 0.00
28.00 0.00 0.000 921.25 0.00 0.00 0.00
30.00 0.00 0.000 921.25 0.00 0.00 0.00
32.00 0.00 0.000 921.25 0.00 0.00 0.00
34.00 0.00 0.000 921.25 0.00 0.00 0.00
36.00 0.00 0.000 921.25 0.00 0.00 0.00
38.00 0.00 0.000 921.25 0.00 0.00 0.00
40.00 0.00 0.000 921.25 0.00 0.00 0.00
42.00 0.00 0.000 921.25 0.00 0.00 0.00
44.00 0.00 0.000 921.25 0.00 0.00 0.00
46.00 0.00 0.000 921.25 0.00 0.00 0.00
48.00 0.00 0.000 921.25 0.00 0.00 0.00
50.00 0.00 0.000 921.25 0.00 0.00 0.00
52.00 0.00 0.000 921.25 0.00 0.00 0.00
54.00 0.00 0.000 921.25 0.00 0.00 0.00
56.00 0.00 0.000 921.25 0.00 0.00 0.00
58.00 0.00 0.000 921.25 0.00 0.00 0.00
60.00 0.00 0.000 921.25 0.00 0.00 0.00
62.00 0.00 0.000 921.25 0.00 0.00 0.00
64.00 0.00 0.000 921.25 0.00 0.00 0.00
66.00 0.00 0.000 921.25 0.00 0.00 0.00
68.00 0.00 0.000 921.25 0.00 0.00 0.00
70.00 0.00 0.000 921.25 0.00 0.00 0.00
72.00 0.00 0.000 921.25 0.00 0.00 0.00
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Time span=0.00-72.00 hrs, dt=0.01 hrs, 7201 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=0.521 ac   59.88% Impervious   Runoff Depth=2.48"Subcatchment 19S: Basin A-1
   Tc=5.0 min   CN=85   Runoff=2.47 cfs  0.107 af

Runoff Area=0.047 ac   0.00% Impervious   Runoff Depth=1.04"Subcatchment 20S: BASIN A-2
   Tc=5.0 min   CN=65   Runoff=0.09 cfs  0.004 af

Runoff Area=0.261 ac   0.00% Impervious   Runoff Depth=1.04"Subcatchment 22S: From Off Site
   Tc=5.0 min   CN=65   Runoff=0.52 cfs  0.023 af

Runoff Area=0.382 ac   66.75% Impervious   Runoff Depth=2.66"Subcatchment 23S: Basin B-1
   Tc=5.0 min   CN=87   Runoff=1.92 cfs  0.085 af

Runoff Area=0.020 ac   0.00% Impervious   Runoff Depth=1.04"Subcatchment 24S: Basin B-2
   Tc=5.0 min   CN=65   Runoff=0.04 cfs  0.002 af

Runoff Area=0.590 ac   83.22% Impervious   Runoff Depth=3.14"Subcatchment 26S: Basin C-1
   Tc=5.0 min   CN=92   Runoff=3.35 cfs  0.154 af

Runoff Area=0.279 ac   0.00% Impervious   Runoff Depth=1.04"Subcatchment 27S: Basin C-2
   Tc=5.0 min   CN=65   Runoff=0.55 cfs  0.024 af

Runoff Area=0.205 ac   85.85% Impervious   Runoff Depth=3.24"Subcatchment 28S: Basin D-1
   Tc=5.0 min   CN=93   Runoff=1.19 cfs  0.055 af

Runoff Area=0.056 ac   0.00% Impervious   Runoff Depth=1.04"Subcatchment 29S: Basin D-2
   Tc=5.0 min   CN=65   Runoff=0.11 cfs  0.005 af

Runoff Area=1.093 ac   35.04% Impervious   Runoff Depth=1.83"Subcatchment 34S: Undetained
   Tc=5.0 min   CN=77   Runoff=3.93 cfs  0.166 af

Runoff Area=3.460 ac   0.00% Impervious   Runoff Depth=1.04"Subcatchment 36S: Existing
   Tc=5.0 min   CN=65   Runoff=6.83 cfs  0.300 af

   Inflow=5.44 cfs  0.553 afReach 38R: Post-Develpment
   Outflow=5.44 cfs  0.553 af

Peak Elev=928.07'  Storage=0.047 af   Inflow=3.08 cfs  0.134 afPond 21P: Biofilter A
   Discarded=0.02 cfs  0.016 af   Primary=1.13 cfs  0.118 af   Outflow=1.15 cfs  0.134 af

Peak Elev=917.77'  Storage=2,342 cf   Inflow=3.89 cfs  0.178 afPond 22P: Post-Development ADS System
   Discarded=0.02 cfs  0.022 af   Primary=1.66 cfs  0.156 af   Outflow=1.67 cfs  0.178 af

Peak Elev=926.06'  Storage=0.056 af   Inflow=2.47 cfs  0.204 afPond 25P: Biofilter B
   Discarded=0.02 cfs  0.019 af   Primary=1.00 cfs  0.185 af   Outflow=1.02 cfs  0.204 af

Peak Elev=922.51'  Storage=0.022 af   Inflow=1.30 cfs  0.060 afPond 33P: Biofilter D
   Discarded=0.01 cfs  0.015 af   Primary=0.39 cfs  0.045 af   Outflow=0.40 cfs  0.060 af
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Total Runoff Area = 6.914 ac   Runoff Volume = 0.925 af   Average Runoff Depth = 1.61"
76.61% Pervious = 5.297 ac     23.39% Impervious = 1.617 ac
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Summary for Subcatchment 19S: Basin A-1

Runoff = 2.47 cfs @ 12.12 hrs,  Volume= 0.107 af,  Depth= 2.48"
     Routed to Pond 21P : Biofilter A

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
MSE 24-hr 3  10-yr Rainfall=4.02"

Area (ac) CN Description

* 0.265 98 Pave
* 0.209 65 Woodland
* 0.047 98 Pond Surface

0.521 85 Weighted Average
0.209 40.12% Pervious Area
0.312 59.88% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 19S: Basin A-1

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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MSE 24-hr 3

10-yr Rainfall=4.02"

Runoff Area=0.521 ac

Runoff Volume=0.107 af

Runoff Depth=2.48"

Tc=5.0 min

CN=85

2.47 cfs
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Hydrograph for Subcatchment 19S: Basin A-1

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
1.00 0.01 0.00 0.00
2.00 0.04 0.00 0.00
3.00 0.07 0.00 0.00
4.00 0.10 0.00 0.00
5.00 0.15 0.00 0.00
6.00 0.20 0.00 0.00
7.00 0.27 0.00 0.00
8.00 0.34 0.00 0.00
9.00 0.41 0.00 0.00

10.00 0.55 0.02 0.01
11.00 0.77 0.08 0.06
12.00 1.86 0.69 1.13
13.00 3.25 1.80 0.18
14.00 3.47 1.99 0.07
15.00 3.61 2.11 0.06
16.00 3.68 2.18 0.03
17.00 3.75 2.24 0.03
18.00 3.82 2.29 0.03
19.00 3.87 2.34 0.02
20.00 3.92 2.38 0.02
21.00 3.95 2.42 0.02
22.00 3.98 2.44 0.01
23.00 4.01 2.46 0.01
24.00 4.02 2.48 0.01
25.00 4.02 2.48 0.00
26.00 4.02 2.48 0.00
27.00 4.02 2.48 0.00
28.00 4.02 2.48 0.00
29.00 4.02 2.48 0.00
30.00 4.02 2.48 0.00
31.00 4.02 2.48 0.00
32.00 4.02 2.48 0.00
33.00 4.02 2.48 0.00
34.00 4.02 2.48 0.00
35.00 4.02 2.48 0.00
36.00 4.02 2.48 0.00
37.00 4.02 2.48 0.00
38.00 4.02 2.48 0.00
39.00 4.02 2.48 0.00
40.00 4.02 2.48 0.00
41.00 4.02 2.48 0.00
42.00 4.02 2.48 0.00
43.00 4.02 2.48 0.00
44.00 4.02 2.48 0.00
45.00 4.02 2.48 0.00
46.00 4.02 2.48 0.00
47.00 4.02 2.48 0.00
48.00 4.02 2.48 0.00
49.00 4.02 2.48 0.00
50.00 4.02 2.48 0.00
51.00 4.02 2.48 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

52.00 4.02 2.48 0.00
53.00 4.02 2.48 0.00
54.00 4.02 2.48 0.00
55.00 4.02 2.48 0.00
56.00 4.02 2.48 0.00
57.00 4.02 2.48 0.00
58.00 4.02 2.48 0.00
59.00 4.02 2.48 0.00
60.00 4.02 2.48 0.00
61.00 4.02 2.48 0.00
62.00 4.02 2.48 0.00
63.00 4.02 2.48 0.00
64.00 4.02 2.48 0.00
65.00 4.02 2.48 0.00
66.00 4.02 2.48 0.00
67.00 4.02 2.48 0.00
68.00 4.02 2.48 0.00
69.00 4.02 2.48 0.00
70.00 4.02 2.48 0.00
71.00 4.02 2.48 0.00
72.00 4.02 2.48 0.00
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Summary for Subcatchment 20S: BASIN A-2

Runoff = 0.09 cfs @ 12.13 hrs,  Volume= 0.004 af,  Depth= 1.04"
     Routed to Pond 21P : Biofilter A

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
MSE 24-hr 3  10-yr Rainfall=4.02"

Area (ac) CN Description

* 0.047 65 Undisturbed Woodland

0.047 100.00% Pervious Area

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

5.0 Direct Entry, 

Subcatchment 20S: BASIN A-2

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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MSE 24-hr 3

10-yr Rainfall=4.02"

Runoff Area=0.047 ac

Runoff Volume=0.004 af

Runoff Depth=1.04"

Tc=5.0 min

CN=65

0.09 cfs
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Hydrograph for Subcatchment 20S: BASIN A-2

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
1.00 0.01 0.00 0.00
2.00 0.04 0.00 0.00
3.00 0.07 0.00 0.00
4.00 0.10 0.00 0.00
5.00 0.15 0.00 0.00
6.00 0.20 0.00 0.00
7.00 0.27 0.00 0.00
8.00 0.34 0.00 0.00
9.00 0.41 0.00 0.00

10.00 0.55 0.00 0.00
11.00 0.77 0.00 0.00
12.00 1.86 0.10 0.03
13.00 3.25 0.62 0.01
14.00 3.47 0.74 0.00
15.00 3.61 0.81 0.00
16.00 3.68 0.85 0.00
17.00 3.75 0.89 0.00
18.00 3.82 0.92 0.00
19.00 3.87 0.95 0.00
20.00 3.92 0.98 0.00
21.00 3.95 1.00 0.00
22.00 3.98 1.02 0.00
23.00 4.01 1.03 0.00
24.00 4.02 1.04 0.00
25.00 4.02 1.04 0.00
26.00 4.02 1.04 0.00
27.00 4.02 1.04 0.00
28.00 4.02 1.04 0.00
29.00 4.02 1.04 0.00
30.00 4.02 1.04 0.00
31.00 4.02 1.04 0.00
32.00 4.02 1.04 0.00
33.00 4.02 1.04 0.00
34.00 4.02 1.04 0.00
35.00 4.02 1.04 0.00
36.00 4.02 1.04 0.00
37.00 4.02 1.04 0.00
38.00 4.02 1.04 0.00
39.00 4.02 1.04 0.00
40.00 4.02 1.04 0.00
41.00 4.02 1.04 0.00
42.00 4.02 1.04 0.00
43.00 4.02 1.04 0.00
44.00 4.02 1.04 0.00
45.00 4.02 1.04 0.00
46.00 4.02 1.04 0.00
47.00 4.02 1.04 0.00
48.00 4.02 1.04 0.00
49.00 4.02 1.04 0.00
50.00 4.02 1.04 0.00
51.00 4.02 1.04 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

52.00 4.02 1.04 0.00
53.00 4.02 1.04 0.00
54.00 4.02 1.04 0.00
55.00 4.02 1.04 0.00
56.00 4.02 1.04 0.00
57.00 4.02 1.04 0.00
58.00 4.02 1.04 0.00
59.00 4.02 1.04 0.00
60.00 4.02 1.04 0.00
61.00 4.02 1.04 0.00
62.00 4.02 1.04 0.00
63.00 4.02 1.04 0.00
64.00 4.02 1.04 0.00
65.00 4.02 1.04 0.00
66.00 4.02 1.04 0.00
67.00 4.02 1.04 0.00
68.00 4.02 1.04 0.00
69.00 4.02 1.04 0.00
70.00 4.02 1.04 0.00
71.00 4.02 1.04 0.00
72.00 4.02 1.04 0.00
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Summary for Subcatchment 22S: From Off Site

Runoff = 0.52 cfs @ 12.13 hrs,  Volume= 0.023 af,  Depth= 1.04"
     Routed to Pond 21P : Biofilter A

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
MSE 24-hr 3  10-yr Rainfall=4.02"

Area (ac) CN Description

* 0.261 65 Undisturbed Woodland

0.261 100.00% Pervious Area

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

5.0 Direct Entry, 

Subcatchment 22S: From Off Site

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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MSE 24-hr 3

10-yr Rainfall=4.02"

Runoff Area=0.261 ac

Runoff Volume=0.023 af

Runoff Depth=1.04"

Tc=5.0 min

CN=65

0.52 cfs
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Hydrograph for Subcatchment 22S: From Off Site

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
1.00 0.01 0.00 0.00
2.00 0.04 0.00 0.00
3.00 0.07 0.00 0.00
4.00 0.10 0.00 0.00
5.00 0.15 0.00 0.00
6.00 0.20 0.00 0.00
7.00 0.27 0.00 0.00
8.00 0.34 0.00 0.00
9.00 0.41 0.00 0.00

10.00 0.55 0.00 0.00
11.00 0.77 0.00 0.00
12.00 1.86 0.10 0.15
13.00 3.25 0.62 0.05
14.00 3.47 0.74 0.02
15.00 3.61 0.81 0.02
16.00 3.68 0.85 0.01
17.00 3.75 0.89 0.01
18.00 3.82 0.92 0.01
19.00 3.87 0.95 0.01
20.00 3.92 0.98 0.01
21.00 3.95 1.00 0.01
22.00 3.98 1.02 0.00
23.00 4.01 1.03 0.00
24.00 4.02 1.04 0.00
25.00 4.02 1.04 0.00
26.00 4.02 1.04 0.00
27.00 4.02 1.04 0.00
28.00 4.02 1.04 0.00
29.00 4.02 1.04 0.00
30.00 4.02 1.04 0.00
31.00 4.02 1.04 0.00
32.00 4.02 1.04 0.00
33.00 4.02 1.04 0.00
34.00 4.02 1.04 0.00
35.00 4.02 1.04 0.00
36.00 4.02 1.04 0.00
37.00 4.02 1.04 0.00
38.00 4.02 1.04 0.00
39.00 4.02 1.04 0.00
40.00 4.02 1.04 0.00
41.00 4.02 1.04 0.00
42.00 4.02 1.04 0.00
43.00 4.02 1.04 0.00
44.00 4.02 1.04 0.00
45.00 4.02 1.04 0.00
46.00 4.02 1.04 0.00
47.00 4.02 1.04 0.00
48.00 4.02 1.04 0.00
49.00 4.02 1.04 0.00
50.00 4.02 1.04 0.00
51.00 4.02 1.04 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

52.00 4.02 1.04 0.00
53.00 4.02 1.04 0.00
54.00 4.02 1.04 0.00
55.00 4.02 1.04 0.00
56.00 4.02 1.04 0.00
57.00 4.02 1.04 0.00
58.00 4.02 1.04 0.00
59.00 4.02 1.04 0.00
60.00 4.02 1.04 0.00
61.00 4.02 1.04 0.00
62.00 4.02 1.04 0.00
63.00 4.02 1.04 0.00
64.00 4.02 1.04 0.00
65.00 4.02 1.04 0.00
66.00 4.02 1.04 0.00
67.00 4.02 1.04 0.00
68.00 4.02 1.04 0.00
69.00 4.02 1.04 0.00
70.00 4.02 1.04 0.00
71.00 4.02 1.04 0.00
72.00 4.02 1.04 0.00
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Summary for Subcatchment 23S: Basin B-1

Runoff = 1.92 cfs @ 12.12 hrs,  Volume= 0.085 af,  Depth= 2.66"
     Routed to Pond 25P : Biofilter B

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
MSE 24-hr 3  10-yr Rainfall=4.02"

Area (ac) CN Description

* 0.205 98 Pave
* 0.127 65 Woodland
* 0.050 98 Pond Surface

0.382 87 Weighted Average
0.127 33.25% Pervious Area
0.255 66.75% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 23S: Basin B-1

Runoff

Hydrograph

Time  (hours)
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MSE 24-hr 3

10-yr Rainfall=4.02"

Runoff Area=0.382 ac

Runoff Volume=0.085 af

Runoff Depth=2.66"

Tc=5.0 min

CN=87

1.92 cfs
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Hydrograph for Subcatchment 23S: Basin B-1

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
1.00 0.01 0.00 0.00
2.00 0.04 0.00 0.00
3.00 0.07 0.00 0.00
4.00 0.10 0.00 0.00
5.00 0.15 0.00 0.00
6.00 0.20 0.00 0.00
7.00 0.27 0.00 0.00
8.00 0.34 0.00 0.00
9.00 0.41 0.01 0.00

10.00 0.55 0.04 0.01
11.00 0.77 0.11 0.05
12.00 1.86 0.80 0.90
13.00 3.25 1.95 0.13
14.00 3.47 2.15 0.05
15.00 3.61 2.28 0.05
16.00 3.68 2.35 0.03
17.00 3.75 2.41 0.02
18.00 3.82 2.47 0.02
19.00 3.87 2.52 0.02
20.00 3.92 2.56 0.02
21.00 3.95 2.59 0.01
22.00 3.98 2.62 0.01
23.00 4.01 2.64 0.01
24.00 4.02 2.66 0.00
25.00 4.02 2.66 0.00
26.00 4.02 2.66 0.00
27.00 4.02 2.66 0.00
28.00 4.02 2.66 0.00
29.00 4.02 2.66 0.00
30.00 4.02 2.66 0.00
31.00 4.02 2.66 0.00
32.00 4.02 2.66 0.00
33.00 4.02 2.66 0.00
34.00 4.02 2.66 0.00
35.00 4.02 2.66 0.00
36.00 4.02 2.66 0.00
37.00 4.02 2.66 0.00
38.00 4.02 2.66 0.00
39.00 4.02 2.66 0.00
40.00 4.02 2.66 0.00
41.00 4.02 2.66 0.00
42.00 4.02 2.66 0.00
43.00 4.02 2.66 0.00
44.00 4.02 2.66 0.00
45.00 4.02 2.66 0.00
46.00 4.02 2.66 0.00
47.00 4.02 2.66 0.00
48.00 4.02 2.66 0.00
49.00 4.02 2.66 0.00
50.00 4.02 2.66 0.00
51.00 4.02 2.66 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

52.00 4.02 2.66 0.00
53.00 4.02 2.66 0.00
54.00 4.02 2.66 0.00
55.00 4.02 2.66 0.00
56.00 4.02 2.66 0.00
57.00 4.02 2.66 0.00
58.00 4.02 2.66 0.00
59.00 4.02 2.66 0.00
60.00 4.02 2.66 0.00
61.00 4.02 2.66 0.00
62.00 4.02 2.66 0.00
63.00 4.02 2.66 0.00
64.00 4.02 2.66 0.00
65.00 4.02 2.66 0.00
66.00 4.02 2.66 0.00
67.00 4.02 2.66 0.00
68.00 4.02 2.66 0.00
69.00 4.02 2.66 0.00
70.00 4.02 2.66 0.00
71.00 4.02 2.66 0.00
72.00 4.02 2.66 0.00



MSE 24-hr 3  10-yr Rainfall=4.02"Womens Leadership Hydrology
  Printed  9/11/2023Prepared by Ruekert & Mielke, Inc

Page 54HydroCAD® 10.20-3c  s/n 07651  © 2023 HydroCAD Software Solutions LLC

Summary for Subcatchment 24S: Basin B-2

Runoff = 0.04 cfs @ 12.13 hrs,  Volume= 0.002 af,  Depth= 1.04"
     Routed to Pond 25P : Biofilter B

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
MSE 24-hr 3  10-yr Rainfall=4.02"

Area (ac) CN Description

* 0.020 65 Undisturbed Woodland

0.020 100.00% Pervious Area

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

5.0 Direct Entry, 

Subcatchment 24S: Basin B-2

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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0.034
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0.026
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MSE 24-hr 3

10-yr Rainfall=4.02"

Runoff Area=0.020 ac

Runoff Volume=0.002 af

Runoff Depth=1.04"

Tc=5.0 min

CN=65

0.04 cfs
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Hydrograph for Subcatchment 24S: Basin B-2

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
1.00 0.01 0.00 0.00
2.00 0.04 0.00 0.00
3.00 0.07 0.00 0.00
4.00 0.10 0.00 0.00
5.00 0.15 0.00 0.00
6.00 0.20 0.00 0.00
7.00 0.27 0.00 0.00
8.00 0.34 0.00 0.00
9.00 0.41 0.00 0.00

10.00 0.55 0.00 0.00
11.00 0.77 0.00 0.00
12.00 1.86 0.10 0.01
13.00 3.25 0.62 0.00
14.00 3.47 0.74 0.00
15.00 3.61 0.81 0.00
16.00 3.68 0.85 0.00
17.00 3.75 0.89 0.00
18.00 3.82 0.92 0.00
19.00 3.87 0.95 0.00
20.00 3.92 0.98 0.00
21.00 3.95 1.00 0.00
22.00 3.98 1.02 0.00
23.00 4.01 1.03 0.00
24.00 4.02 1.04 0.00
25.00 4.02 1.04 0.00
26.00 4.02 1.04 0.00
27.00 4.02 1.04 0.00
28.00 4.02 1.04 0.00
29.00 4.02 1.04 0.00
30.00 4.02 1.04 0.00
31.00 4.02 1.04 0.00
32.00 4.02 1.04 0.00
33.00 4.02 1.04 0.00
34.00 4.02 1.04 0.00
35.00 4.02 1.04 0.00
36.00 4.02 1.04 0.00
37.00 4.02 1.04 0.00
38.00 4.02 1.04 0.00
39.00 4.02 1.04 0.00
40.00 4.02 1.04 0.00
41.00 4.02 1.04 0.00
42.00 4.02 1.04 0.00
43.00 4.02 1.04 0.00
44.00 4.02 1.04 0.00
45.00 4.02 1.04 0.00
46.00 4.02 1.04 0.00
47.00 4.02 1.04 0.00
48.00 4.02 1.04 0.00
49.00 4.02 1.04 0.00
50.00 4.02 1.04 0.00
51.00 4.02 1.04 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

52.00 4.02 1.04 0.00
53.00 4.02 1.04 0.00
54.00 4.02 1.04 0.00
55.00 4.02 1.04 0.00
56.00 4.02 1.04 0.00
57.00 4.02 1.04 0.00
58.00 4.02 1.04 0.00
59.00 4.02 1.04 0.00
60.00 4.02 1.04 0.00
61.00 4.02 1.04 0.00
62.00 4.02 1.04 0.00
63.00 4.02 1.04 0.00
64.00 4.02 1.04 0.00
65.00 4.02 1.04 0.00
66.00 4.02 1.04 0.00
67.00 4.02 1.04 0.00
68.00 4.02 1.04 0.00
69.00 4.02 1.04 0.00
70.00 4.02 1.04 0.00
71.00 4.02 1.04 0.00
72.00 4.02 1.04 0.00
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Summary for Subcatchment 26S: Basin C-1

Runoff = 3.35 cfs @ 12.12 hrs,  Volume= 0.154 af,  Depth= 3.14"
     Routed to Pond 22P : Post-Development ADS System

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
MSE 24-hr 3  10-yr Rainfall=4.02"

Area (ac) CN Description

* 0.285 98 Pave
* 0.099 65 Woodland
* 0.206 98 Roof

0.590 92 Weighted Average
0.099 16.78% Pervious Area
0.491 83.22% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 26S: Basin C-1

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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MSE 24-hr 3

10-yr Rainfall=4.02"

Runoff Area=0.590 ac

Runoff Volume=0.154 af

Runoff Depth=3.14"

Tc=5.0 min

CN=92

3.35 cfs
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Hydrograph for Subcatchment 26S: Basin C-1

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
1.00 0.01 0.00 0.00
2.00 0.04 0.00 0.00
3.00 0.07 0.00 0.00
4.00 0.10 0.00 0.00
5.00 0.15 0.00 0.00
6.00 0.20 0.00 0.00
7.00 0.27 0.01 0.01
8.00 0.34 0.03 0.01
9.00 0.41 0.05 0.02

10.00 0.55 0.11 0.04
11.00 0.77 0.25 0.13
12.00 1.86 1.11 1.67
13.00 3.25 2.39 0.22
14.00 3.47 2.61 0.08
15.00 3.61 2.74 0.07
16.00 3.68 2.81 0.04
17.00 3.75 2.88 0.04
18.00 3.82 2.94 0.03
19.00 3.87 2.99 0.03
20.00 3.92 3.04 0.02
21.00 3.95 3.07 0.02
22.00 3.98 3.10 0.02
23.00 4.01 3.12 0.01
24.00 4.02 3.14 0.01
25.00 4.02 3.14 0.00
26.00 4.02 3.14 0.00
27.00 4.02 3.14 0.00
28.00 4.02 3.14 0.00
29.00 4.02 3.14 0.00
30.00 4.02 3.14 0.00
31.00 4.02 3.14 0.00
32.00 4.02 3.14 0.00
33.00 4.02 3.14 0.00
34.00 4.02 3.14 0.00
35.00 4.02 3.14 0.00
36.00 4.02 3.14 0.00
37.00 4.02 3.14 0.00
38.00 4.02 3.14 0.00
39.00 4.02 3.14 0.00
40.00 4.02 3.14 0.00
41.00 4.02 3.14 0.00
42.00 4.02 3.14 0.00
43.00 4.02 3.14 0.00
44.00 4.02 3.14 0.00
45.00 4.02 3.14 0.00
46.00 4.02 3.14 0.00
47.00 4.02 3.14 0.00
48.00 4.02 3.14 0.00
49.00 4.02 3.14 0.00
50.00 4.02 3.14 0.00
51.00 4.02 3.14 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

52.00 4.02 3.14 0.00
53.00 4.02 3.14 0.00
54.00 4.02 3.14 0.00
55.00 4.02 3.14 0.00
56.00 4.02 3.14 0.00
57.00 4.02 3.14 0.00
58.00 4.02 3.14 0.00
59.00 4.02 3.14 0.00
60.00 4.02 3.14 0.00
61.00 4.02 3.14 0.00
62.00 4.02 3.14 0.00
63.00 4.02 3.14 0.00
64.00 4.02 3.14 0.00
65.00 4.02 3.14 0.00
66.00 4.02 3.14 0.00
67.00 4.02 3.14 0.00
68.00 4.02 3.14 0.00
69.00 4.02 3.14 0.00
70.00 4.02 3.14 0.00
71.00 4.02 3.14 0.00
72.00 4.02 3.14 0.00
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Summary for Subcatchment 27S: Basin C-2

Runoff = 0.55 cfs @ 12.13 hrs,  Volume= 0.024 af,  Depth= 1.04"
     Routed to Pond 22P : Post-Development ADS System

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
MSE 24-hr 3  10-yr Rainfall=4.02"

Area (ac) CN Description

* 0.279 65 Undisturbed Woodland

0.279 100.00% Pervious Area

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

5.0 Direct Entry, 

Subcatchment 27S: Basin C-2

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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MSE 24-hr 3

10-yr Rainfall=4.02"

Runoff Area=0.279 ac

Runoff Volume=0.024 af

Runoff Depth=1.04"

Tc=5.0 min

CN=65

0.55 cfs
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Hydrograph for Subcatchment 27S: Basin C-2

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
1.00 0.01 0.00 0.00
2.00 0.04 0.00 0.00
3.00 0.07 0.00 0.00
4.00 0.10 0.00 0.00
5.00 0.15 0.00 0.00
6.00 0.20 0.00 0.00
7.00 0.27 0.00 0.00
8.00 0.34 0.00 0.00
9.00 0.41 0.00 0.00

10.00 0.55 0.00 0.00
11.00 0.77 0.00 0.00
12.00 1.86 0.10 0.16
13.00 3.25 0.62 0.05
14.00 3.47 0.74 0.02
15.00 3.61 0.81 0.02
16.00 3.68 0.85 0.01
17.00 3.75 0.89 0.01
18.00 3.82 0.92 0.01
19.00 3.87 0.95 0.01
20.00 3.92 0.98 0.01
21.00 3.95 1.00 0.01
22.00 3.98 1.02 0.00
23.00 4.01 1.03 0.00
24.00 4.02 1.04 0.00
25.00 4.02 1.04 0.00
26.00 4.02 1.04 0.00
27.00 4.02 1.04 0.00
28.00 4.02 1.04 0.00
29.00 4.02 1.04 0.00
30.00 4.02 1.04 0.00
31.00 4.02 1.04 0.00
32.00 4.02 1.04 0.00
33.00 4.02 1.04 0.00
34.00 4.02 1.04 0.00
35.00 4.02 1.04 0.00
36.00 4.02 1.04 0.00
37.00 4.02 1.04 0.00
38.00 4.02 1.04 0.00
39.00 4.02 1.04 0.00
40.00 4.02 1.04 0.00
41.00 4.02 1.04 0.00
42.00 4.02 1.04 0.00
43.00 4.02 1.04 0.00
44.00 4.02 1.04 0.00
45.00 4.02 1.04 0.00
46.00 4.02 1.04 0.00
47.00 4.02 1.04 0.00
48.00 4.02 1.04 0.00
49.00 4.02 1.04 0.00
50.00 4.02 1.04 0.00
51.00 4.02 1.04 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

52.00 4.02 1.04 0.00
53.00 4.02 1.04 0.00
54.00 4.02 1.04 0.00
55.00 4.02 1.04 0.00
56.00 4.02 1.04 0.00
57.00 4.02 1.04 0.00
58.00 4.02 1.04 0.00
59.00 4.02 1.04 0.00
60.00 4.02 1.04 0.00
61.00 4.02 1.04 0.00
62.00 4.02 1.04 0.00
63.00 4.02 1.04 0.00
64.00 4.02 1.04 0.00
65.00 4.02 1.04 0.00
66.00 4.02 1.04 0.00
67.00 4.02 1.04 0.00
68.00 4.02 1.04 0.00
69.00 4.02 1.04 0.00
70.00 4.02 1.04 0.00
71.00 4.02 1.04 0.00
72.00 4.02 1.04 0.00
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Summary for Subcatchment 28S: Basin D-1

Runoff = 1.19 cfs @ 12.12 hrs,  Volume= 0.055 af,  Depth= 3.24"
     Routed to Pond 33P : Biofilter D

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
MSE 24-hr 3  10-yr Rainfall=4.02"

Area (ac) CN Description

* 0.137 98 Pave
* 0.029 65 Woodland
* 0.039 98 Pond Surface

0.205 93 Weighted Average
0.029 14.15% Pervious Area
0.176 85.85% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 28S: Basin D-1

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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MSE 24-hr 3

10-yr Rainfall=4.02"

Runoff Area=0.205 ac

Runoff Volume=0.055 af

Runoff Depth=3.24"

Tc=5.0 min

CN=93

1.19 cfs
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Hydrograph for Subcatchment 28S: Basin D-1

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
1.00 0.01 0.00 0.00
2.00 0.04 0.00 0.00
3.00 0.07 0.00 0.00
4.00 0.10 0.00 0.00
5.00 0.15 0.00 0.00
6.00 0.20 0.00 0.00
7.00 0.27 0.02 0.00
8.00 0.34 0.04 0.01
9.00 0.41 0.07 0.01

10.00 0.55 0.14 0.02
11.00 0.77 0.28 0.05
12.00 1.86 1.19 0.60
13.00 3.25 2.49 0.08
14.00 3.47 2.70 0.03
15.00 3.61 2.84 0.03
16.00 3.68 2.91 0.01
17.00 3.75 2.98 0.01
18.00 3.82 3.04 0.01
19.00 3.87 3.09 0.01
20.00 3.92 3.14 0.01
21.00 3.95 3.17 0.01
22.00 3.98 3.20 0.01
23.00 4.01 3.23 0.00
24.00 4.02 3.24 0.00
25.00 4.02 3.24 0.00
26.00 4.02 3.24 0.00
27.00 4.02 3.24 0.00
28.00 4.02 3.24 0.00
29.00 4.02 3.24 0.00
30.00 4.02 3.24 0.00
31.00 4.02 3.24 0.00
32.00 4.02 3.24 0.00
33.00 4.02 3.24 0.00
34.00 4.02 3.24 0.00
35.00 4.02 3.24 0.00
36.00 4.02 3.24 0.00
37.00 4.02 3.24 0.00
38.00 4.02 3.24 0.00
39.00 4.02 3.24 0.00
40.00 4.02 3.24 0.00
41.00 4.02 3.24 0.00
42.00 4.02 3.24 0.00
43.00 4.02 3.24 0.00
44.00 4.02 3.24 0.00
45.00 4.02 3.24 0.00
46.00 4.02 3.24 0.00
47.00 4.02 3.24 0.00
48.00 4.02 3.24 0.00
49.00 4.02 3.24 0.00
50.00 4.02 3.24 0.00
51.00 4.02 3.24 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

52.00 4.02 3.24 0.00
53.00 4.02 3.24 0.00
54.00 4.02 3.24 0.00
55.00 4.02 3.24 0.00
56.00 4.02 3.24 0.00
57.00 4.02 3.24 0.00
58.00 4.02 3.24 0.00
59.00 4.02 3.24 0.00
60.00 4.02 3.24 0.00
61.00 4.02 3.24 0.00
62.00 4.02 3.24 0.00
63.00 4.02 3.24 0.00
64.00 4.02 3.24 0.00
65.00 4.02 3.24 0.00
66.00 4.02 3.24 0.00
67.00 4.02 3.24 0.00
68.00 4.02 3.24 0.00
69.00 4.02 3.24 0.00
70.00 4.02 3.24 0.00
71.00 4.02 3.24 0.00
72.00 4.02 3.24 0.00
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Summary for Subcatchment 29S: Basin D-2

Runoff = 0.11 cfs @ 12.13 hrs,  Volume= 0.005 af,  Depth= 1.04"
     Routed to Pond 33P : Biofilter D

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
MSE 24-hr 3  10-yr Rainfall=4.02"

Area (ac) CN Description

* 0.056 65 Undistrubed Woodland

0.056 100.00% Pervious Area

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

5.0 Direct Entry, 

Subcatchment 29S: Basin D-2

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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0.05
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MSE 24-hr 3

10-yr Rainfall=4.02"

Runoff Area=0.056 ac

Runoff Volume=0.005 af

Runoff Depth=1.04"

Tc=5.0 min

CN=65

0.11 cfs
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Hydrograph for Subcatchment 29S: Basin D-2

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
1.00 0.01 0.00 0.00
2.00 0.04 0.00 0.00
3.00 0.07 0.00 0.00
4.00 0.10 0.00 0.00
5.00 0.15 0.00 0.00
6.00 0.20 0.00 0.00
7.00 0.27 0.00 0.00
8.00 0.34 0.00 0.00
9.00 0.41 0.00 0.00

10.00 0.55 0.00 0.00
11.00 0.77 0.00 0.00
12.00 1.86 0.10 0.03
13.00 3.25 0.62 0.01
14.00 3.47 0.74 0.00
15.00 3.61 0.81 0.00
16.00 3.68 0.85 0.00
17.00 3.75 0.89 0.00
18.00 3.82 0.92 0.00
19.00 3.87 0.95 0.00
20.00 3.92 0.98 0.00
21.00 3.95 1.00 0.00
22.00 3.98 1.02 0.00
23.00 4.01 1.03 0.00
24.00 4.02 1.04 0.00
25.00 4.02 1.04 0.00
26.00 4.02 1.04 0.00
27.00 4.02 1.04 0.00
28.00 4.02 1.04 0.00
29.00 4.02 1.04 0.00
30.00 4.02 1.04 0.00
31.00 4.02 1.04 0.00
32.00 4.02 1.04 0.00
33.00 4.02 1.04 0.00
34.00 4.02 1.04 0.00
35.00 4.02 1.04 0.00
36.00 4.02 1.04 0.00
37.00 4.02 1.04 0.00
38.00 4.02 1.04 0.00
39.00 4.02 1.04 0.00
40.00 4.02 1.04 0.00
41.00 4.02 1.04 0.00
42.00 4.02 1.04 0.00
43.00 4.02 1.04 0.00
44.00 4.02 1.04 0.00
45.00 4.02 1.04 0.00
46.00 4.02 1.04 0.00
47.00 4.02 1.04 0.00
48.00 4.02 1.04 0.00
49.00 4.02 1.04 0.00
50.00 4.02 1.04 0.00
51.00 4.02 1.04 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

52.00 4.02 1.04 0.00
53.00 4.02 1.04 0.00
54.00 4.02 1.04 0.00
55.00 4.02 1.04 0.00
56.00 4.02 1.04 0.00
57.00 4.02 1.04 0.00
58.00 4.02 1.04 0.00
59.00 4.02 1.04 0.00
60.00 4.02 1.04 0.00
61.00 4.02 1.04 0.00
62.00 4.02 1.04 0.00
63.00 4.02 1.04 0.00
64.00 4.02 1.04 0.00
65.00 4.02 1.04 0.00
66.00 4.02 1.04 0.00
67.00 4.02 1.04 0.00
68.00 4.02 1.04 0.00
69.00 4.02 1.04 0.00
70.00 4.02 1.04 0.00
71.00 4.02 1.04 0.00
72.00 4.02 1.04 0.00
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Summary for Subcatchment 34S: Undetained

Runoff = 3.93 cfs @ 12.13 hrs,  Volume= 0.166 af,  Depth= 1.83"
     Routed to Reach 38R : Post-Develpment

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
MSE 24-hr 3  10-yr Rainfall=4.02"

Area (ac) CN Description

* 0.210 98 Roof
* 0.173 98 Pave
* 0.600 65 Woodland
* 0.110 65 Natural Paths

1.093 77 Weighted Average
0.710 64.96% Pervious Area
0.383 35.04% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 34S: Undetained

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

F
lo

w
  

(c
fs

)

4

3

2

1

0

MSE 24-hr 3

10-yr Rainfall=4.02"

Runoff Area=1.093 ac

Runoff Volume=0.166 af

Runoff Depth=1.83"

Tc=5.0 min

CN=77

3.93 cfs
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Hydrograph for Subcatchment 34S: Undetained

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
1.00 0.01 0.00 0.00
2.00 0.04 0.00 0.00
3.00 0.07 0.00 0.00
4.00 0.10 0.00 0.00
5.00 0.15 0.00 0.00
6.00 0.20 0.00 0.00
7.00 0.27 0.00 0.00
8.00 0.34 0.00 0.00
9.00 0.41 0.00 0.00

10.00 0.55 0.00 0.00
11.00 0.77 0.01 0.04
12.00 1.86 0.38 1.59
13.00 3.25 1.24 0.31
14.00 3.47 1.41 0.12
15.00 3.61 1.51 0.11
16.00 3.68 1.57 0.06
17.00 3.75 1.62 0.06
18.00 3.82 1.67 0.05
19.00 3.87 1.71 0.04
20.00 3.92 1.75 0.04
21.00 3.95 1.78 0.03
22.00 3.98 1.80 0.02
23.00 4.01 1.82 0.02
24.00 4.02 1.83 0.01
25.00 4.02 1.83 0.00
26.00 4.02 1.83 0.00
27.00 4.02 1.83 0.00
28.00 4.02 1.83 0.00
29.00 4.02 1.83 0.00
30.00 4.02 1.83 0.00
31.00 4.02 1.83 0.00
32.00 4.02 1.83 0.00
33.00 4.02 1.83 0.00
34.00 4.02 1.83 0.00
35.00 4.02 1.83 0.00
36.00 4.02 1.83 0.00
37.00 4.02 1.83 0.00
38.00 4.02 1.83 0.00
39.00 4.02 1.83 0.00
40.00 4.02 1.83 0.00
41.00 4.02 1.83 0.00
42.00 4.02 1.83 0.00
43.00 4.02 1.83 0.00
44.00 4.02 1.83 0.00
45.00 4.02 1.83 0.00
46.00 4.02 1.83 0.00
47.00 4.02 1.83 0.00
48.00 4.02 1.83 0.00
49.00 4.02 1.83 0.00
50.00 4.02 1.83 0.00
51.00 4.02 1.83 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

52.00 4.02 1.83 0.00
53.00 4.02 1.83 0.00
54.00 4.02 1.83 0.00
55.00 4.02 1.83 0.00
56.00 4.02 1.83 0.00
57.00 4.02 1.83 0.00
58.00 4.02 1.83 0.00
59.00 4.02 1.83 0.00
60.00 4.02 1.83 0.00
61.00 4.02 1.83 0.00
62.00 4.02 1.83 0.00
63.00 4.02 1.83 0.00
64.00 4.02 1.83 0.00
65.00 4.02 1.83 0.00
66.00 4.02 1.83 0.00
67.00 4.02 1.83 0.00
68.00 4.02 1.83 0.00
69.00 4.02 1.83 0.00
70.00 4.02 1.83 0.00
71.00 4.02 1.83 0.00
72.00 4.02 1.83 0.00
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Summary for Subcatchment 36S: Existing

Runoff = 6.83 cfs @ 12.13 hrs,  Volume= 0.300 af,  Depth= 1.04"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
MSE 24-hr 3  10-yr Rainfall=4.02"

Area (ac) CN Description

* 3.460 65 Woodland

3.460 100.00% Pervious Area

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

5.0 Direct Entry, 

Subcatchment 36S: Existing

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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MSE 24-hr 3

10-yr Rainfall=4.02"

Runoff Area=3.460 ac

Runoff Volume=0.300 af

Runoff Depth=1.04"

Tc=5.0 min

CN=65

6.83 cfs
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Hydrograph for Subcatchment 36S: Existing

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
1.00 0.01 0.00 0.00
2.00 0.04 0.00 0.00
3.00 0.07 0.00 0.00
4.00 0.10 0.00 0.00
5.00 0.15 0.00 0.00
6.00 0.20 0.00 0.00
7.00 0.27 0.00 0.00
8.00 0.34 0.00 0.00
9.00 0.41 0.00 0.00

10.00 0.55 0.00 0.00
11.00 0.77 0.00 0.00
12.00 1.86 0.10 1.96
13.00 3.25 0.62 0.66
14.00 3.47 0.74 0.27
15.00 3.61 0.81 0.24
16.00 3.68 0.85 0.14
17.00 3.75 0.89 0.13
18.00 3.82 0.92 0.11
19.00 3.87 0.95 0.10
20.00 3.92 0.98 0.09
21.00 3.95 1.00 0.07
22.00 3.98 1.02 0.05
23.00 4.01 1.03 0.04
24.00 4.02 1.04 0.02
25.00 4.02 1.04 0.00
26.00 4.02 1.04 0.00
27.00 4.02 1.04 0.00
28.00 4.02 1.04 0.00
29.00 4.02 1.04 0.00
30.00 4.02 1.04 0.00
31.00 4.02 1.04 0.00
32.00 4.02 1.04 0.00
33.00 4.02 1.04 0.00
34.00 4.02 1.04 0.00
35.00 4.02 1.04 0.00
36.00 4.02 1.04 0.00
37.00 4.02 1.04 0.00
38.00 4.02 1.04 0.00
39.00 4.02 1.04 0.00
40.00 4.02 1.04 0.00
41.00 4.02 1.04 0.00
42.00 4.02 1.04 0.00
43.00 4.02 1.04 0.00
44.00 4.02 1.04 0.00
45.00 4.02 1.04 0.00
46.00 4.02 1.04 0.00
47.00 4.02 1.04 0.00
48.00 4.02 1.04 0.00
49.00 4.02 1.04 0.00
50.00 4.02 1.04 0.00
51.00 4.02 1.04 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

52.00 4.02 1.04 0.00
53.00 4.02 1.04 0.00
54.00 4.02 1.04 0.00
55.00 4.02 1.04 0.00
56.00 4.02 1.04 0.00
57.00 4.02 1.04 0.00
58.00 4.02 1.04 0.00
59.00 4.02 1.04 0.00
60.00 4.02 1.04 0.00
61.00 4.02 1.04 0.00
62.00 4.02 1.04 0.00
63.00 4.02 1.04 0.00
64.00 4.02 1.04 0.00
65.00 4.02 1.04 0.00
66.00 4.02 1.04 0.00
67.00 4.02 1.04 0.00
68.00 4.02 1.04 0.00
69.00 4.02 1.04 0.00
70.00 4.02 1.04 0.00
71.00 4.02 1.04 0.00
72.00 4.02 1.04 0.00
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Summary for Reach 38R: Post-Develpment

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 3.454 ac, 46.82% Impervious,  Inflow Depth = 1.92"    for  10-yr event
Inflow = 5.44 cfs @ 12.14 hrs,  Volume= 0.553 af
Outflow = 5.44 cfs @ 12.14 hrs,  Volume= 0.553 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Reach 38R: Post-Develpment

Inflow
Outflow

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Inflow Area=3.454 ac

5.44 cfs5.44 cfs
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Hydrograph for Reach 38R: Post-Develpment

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Outflow
(cfs)

0.00 0.00 0.00
1.00 0.00 0.00
2.00 0.00 0.00
3.00 0.00 0.00
4.00 0.00 0.00
5.00 0.00 0.00
6.00 0.00 0.00
7.00 0.00 0.00
8.00 0.00 0.00
9.00 0.00 0.00

10.00 0.02 0.02
11.00 0.12 0.12
12.00 2.49 2.49
13.00 1.71 1.71
14.00 1.04 1.04
15.00 0.58 0.58
16.00 0.23 0.23
17.00 0.16 0.16
18.00 0.13 0.13
19.00 0.11 0.11
20.00 0.09 0.09
21.00 0.07 0.07
22.00 0.05 0.05
23.00 0.03 0.03
24.00 0.01 0.01
25.00 0.00 0.00
26.00 0.00 0.00
27.00 0.00 0.00
28.00 0.00 0.00
29.00 0.00 0.00
30.00 0.00 0.00
31.00 0.00 0.00
32.00 0.00 0.00
33.00 0.00 0.00
34.00 0.00 0.00
35.00 0.00 0.00
36.00 0.00 0.00
37.00 0.00 0.00
38.00 0.00 0.00
39.00 0.00 0.00
40.00 0.00 0.00
41.00 0.00 0.00
42.00 0.00 0.00
43.00 0.00 0.00
44.00 0.00 0.00
45.00 0.00 0.00
46.00 0.00 0.00
47.00 0.00 0.00
48.00 0.00 0.00
49.00 0.00 0.00
50.00 0.00 0.00
51.00 0.00 0.00

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Outflow
(cfs)

52.00 0.00 0.00
53.00 0.00 0.00
54.00 0.00 0.00
55.00 0.00 0.00
56.00 0.00 0.00
57.00 0.00 0.00
58.00 0.00 0.00
59.00 0.00 0.00
60.00 0.00 0.00
61.00 0.00 0.00
62.00 0.00 0.00
63.00 0.00 0.00
64.00 0.00 0.00
65.00 0.00 0.00
66.00 0.00 0.00
67.00 0.00 0.00
68.00 0.00 0.00
69.00 0.00 0.00
70.00 0.00 0.00
71.00 0.00 0.00
72.00 0.00 0.00
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Summary for Pond 21P: Biofilter A

Inflow Area = 0.829 ac, 37.64% Impervious,  Inflow Depth = 1.94"    for  10-yr event
Inflow = 3.08 cfs @ 12.13 hrs,  Volume= 0.134 af
Outflow = 1.15 cfs @ 12.24 hrs,  Volume= 0.134 af,  Atten= 63%,  Lag= 7.1 min
Discarded = 0.02 cfs @ 12.24 hrs,  Volume= 0.016 af
Primary = 1.13 cfs @ 12.24 hrs,  Volume= 0.118 af
     Routed to Pond 25P : Biofilter B

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 928.07' @ 12.24 hrs   Surf.Area= 0.031 ac   Storage= 0.047 af

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 87.7 min ( 891.0 - 803.3 )

Volume Invert Avail.Storage Storage Description

#1 925.50' 0.103 af Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (acres) (acre-feet) (acre-feet)

925.50 0.013 0.000 0.000
926.50 0.013 0.013 0.013
929.50 0.047 0.090 0.103

Device Routing     Invert Outlet Devices

#1 Primary 926.00' 8.0"  Round Culvert   L= 54.2'   Ke= 0.500   
Inlet / Outlet Invert= 926.00' / 925.75'   S= 0.0046 '/'   Cc= 0.900   
n= 0.011,  Flow Area= 0.35 sf   

#2 Discarded 925.50' 0.500 in/hr Exfiltration over Surface area   
#3 Device 1 926.00' 4.0" Vert. Underdrain    C= 0.600   Limited to weir flow at low heads   
#4 Device 1 928.00' 36.0" Horiz. Riser    C= 0.600   Limited to weir flow at low heads   

Discarded OutFlow  Max=0.02 cfs @ 12.24 hrs  HW=928.07'   (Free Discharge)
2=Exfiltration  (Exfiltration Controls 0.02 cfs)

Primary OutFlow  Max=1.13 cfs @ 12.24 hrs  HW=928.07'  TW=925.78'   (Dynamic Tailwater)
1=Culvert  (Passes 1.13 cfs of 1.90 cfs potential flow)

3=Underdrain  (Orifice Controls 0.58 cfs @ 6.64 fps)
4=Riser  (Weir Controls 0.55 cfs @ 0.86 fps)



MSE 24-hr 3  10-yr Rainfall=4.02"Womens Leadership Hydrology
  Printed  9/11/2023Prepared by Ruekert & Mielke, Inc

Page 71HydroCAD® 10.20-3c  s/n 07651  © 2023 HydroCAD Software Solutions LLC

Pond 21P: Biofilter A
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Hydrograph for Pond 21P: Biofilter A

Time
(hours)

Inflow
(cfs)

Storage
(acre-feet)

Elevation
(feet)

Outflow
(cfs)

Discarded
(cfs)

Primary
(cfs)

0.00 0.00 0.000 925.50 0.00 0.00 0.00
2.00 0.00 0.000 925.50 0.00 0.00 0.00
4.00 0.00 0.000 925.50 0.00 0.00 0.00
6.00 0.00 0.000 925.50 0.00 0.00 0.00
8.00 0.00 0.000 925.50 0.00 0.00 0.00

10.00 0.01 0.000 925.52 0.01 0.01 0.00
12.00 1.30 0.017 926.80 0.34 0.01 0.33
14.00 0.09 0.013 926.51 0.25 0.01 0.25
16.00 0.05 0.008 926.14 0.05 0.01 0.04
18.00 0.04 0.008 926.12 0.04 0.01 0.03
20.00 0.03 0.008 926.10 0.03 0.01 0.02
22.00 0.02 0.007 926.07 0.02 0.01 0.01
24.00 0.01 0.007 926.04 0.01 0.01 0.00
26.00 0.00 0.006 925.95 0.01 0.01 0.00
28.00 0.00 0.005 925.87 0.01 0.01 0.00
30.00 0.00 0.004 925.79 0.01 0.01 0.00
32.00 0.00 0.003 925.70 0.01 0.01 0.00
34.00 0.00 0.002 925.62 0.01 0.01 0.00
36.00 0.00 0.000 925.54 0.01 0.01 0.00
38.00 0.00 0.000 925.50 0.00 0.00 0.00
40.00 0.00 0.000 925.50 0.00 0.00 0.00
42.00 0.00 0.000 925.50 0.00 0.00 0.00
44.00 0.00 0.000 925.50 0.00 0.00 0.00
46.00 0.00 0.000 925.50 0.00 0.00 0.00
48.00 0.00 0.000 925.50 0.00 0.00 0.00
50.00 0.00 0.000 925.50 0.00 0.00 0.00
52.00 0.00 0.000 925.50 0.00 0.00 0.00
54.00 0.00 0.000 925.50 0.00 0.00 0.00
56.00 0.00 0.000 925.50 0.00 0.00 0.00
58.00 0.00 0.000 925.50 0.00 0.00 0.00
60.00 0.00 0.000 925.50 0.00 0.00 0.00
62.00 0.00 0.000 925.50 0.00 0.00 0.00
64.00 0.00 0.000 925.50 0.00 0.00 0.00
66.00 0.00 0.000 925.50 0.00 0.00 0.00
68.00 0.00 0.000 925.50 0.00 0.00 0.00
70.00 0.00 0.000 925.50 0.00 0.00 0.00
72.00 0.00 0.000 925.50 0.00 0.00 0.00
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Summary for Pond 22P: Post-Development ADS System

Inflow Area = 0.869 ac, 56.50% Impervious,  Inflow Depth = 2.46"    for  10-yr event
Inflow = 3.89 cfs @ 12.12 hrs,  Volume= 0.178 af
Outflow = 1.67 cfs @ 12.22 hrs,  Volume= 0.178 af,  Atten= 57%,  Lag= 5.5 min
Discarded = 0.02 cfs @ 9.74 hrs,  Volume= 0.022 af
Primary = 1.66 cfs @ 12.22 hrs,  Volume= 0.156 af
     Routed to Reach 38R : Post-Develpment

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 917.77' @ 12.22 hrs   Surf.Area= 1,375 sf   Storage= 2,342 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 30.1 min ( 814.4 - 784.3 )

Volume Invert Avail.Storage Storage Description

#1A 915.25' 2,382 cf 19.42'W x 70.79'L x 6.75'H Field A
9,278 cf Overall - 3,324 cf Embedded = 5,954 cf  x 40.0% Voids

#2A 916.00' 3,324 cf ADS_StormTech MC-7200 +Cap  x 18  Inside #1
Effective Size= 91.2"W x 60.0"H => 26.68 sf x 6.59'L = 175.9 cf
Overall Size= 100.0"W x 60.0"H x 6.95'L with 0.36' Overlap
18 Chambers in 2 Rows
Cap Storage= 39.5 cf x 2 x 2 rows = 158.0 cf

5,706 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices

#1 Primary 915.25' 12.0"  Round Culvert   
L= 156.7'   CMP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 915.25' / 914.75'   S= 0.0032 '/'   Cc= 0.900   
n= 0.011,  Flow Area= 0.79 sf   

#2 Device 1 915.25' 4.0" Vert. Orifice    C= 0.600   Limited to weir flow at low heads   
#3 Device 1 919.75' 3.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   
#4 Discarded 915.25' 0.500 in/hr Exfiltration over Surface area   
#5 Device 1 917.25' 12.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   

Discarded OutFlow  Max=0.02 cfs @ 9.74 hrs  HW=915.32'   (Free Discharge)
4=Exfiltration  (Exfiltration Controls 0.02 cfs)

Primary OutFlow  Max=1.66 cfs @ 12.22 hrs  HW=917.77'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Passes 1.66 cfs of 4.00 cfs potential flow)

2=Orifice  (Orifice Controls 0.64 cfs @ 7.39 fps)
3=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)
5=Orifice/Grate  (Orifice Controls 1.01 cfs @ 2.45 fps)
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Pond 22P: Post-Development ADS System - Chamber Wizard Field A

Chamber Model = ADS_StormTech MC-7200 +Cap (ADS StormTech® MC-7200 with cap volume)

Effective Size= 91.2"W x 60.0"H => 26.68 sf x 6.59'L = 175.9 cf
Overall Size= 100.0"W x 60.0"H x 6.95'L with 0.36' Overlap
Cap Storage= 39.5 cf x 2 x 2 rows = 158.0 cf

100.0" Wide + 9.0" Spacing = 109.0" C-C Row Spacing

9 Chambers/Row x 6.59' Long +2.73' Cap Length x 2 = 64.79' Row Length +36.0" End Stone x 2 = 70.79' 
Base Length
2 Rows x 100.0" Wide + 9.0" Spacing x 1 + 12.0" Side Stone x 2 = 19.42' Base Width
9.0" Stone Base + 60.0" Chamber Height + 12.0" Stone Cover = 6.75' Field Height

18 Chambers x 175.9 cf + 39.5 cf Cap Volume x 2 x 2 Rows = 3,323.8 cf Chamber Storage

9,278.1 cf Field - 3,323.8 cf Chambers = 5,954.4 cf Stone x 40.0% Voids = 2,381.7 cf Stone Storage

Chamber Storage + Stone Storage = 5,705.5 cf = 0.131 af
Overall Storage Efficiency = 61.5%
Overall System Size = 70.79' x 19.42' x 6.75'

18 Chambers @ $ 1,200.00 /ea = $ 21,600.00
343.6 cy Field Excavation @ $ 1.00 /cy = $ 343.63
220.5 cy Stone @ $ 30.00 /cy = $ 6,615.97
Total Cost = $ 28,559.60
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Pond 22P: Post-Development ADS System
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Hydrograph for Pond 22P: Post-Development ADS System

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Outflow
(cfs)

Discarded
(cfs)

Primary
(cfs)

0.00 0.00 0 915.25 0.00 0.00 0.00
2.00 0.00 0 915.25 0.00 0.00 0.00
4.00 0.00 0 915.25 0.00 0.00 0.00
6.00 0.00 0 915.25 0.00 0.00 0.00
8.00 0.01 0 915.25 0.01 0.01 0.00

10.00 0.04 48 915.34 0.03 0.02 0.02
12.00 1.82 811 916.36 0.42 0.02 0.41
14.00 0.11 501 916.08 0.36 0.02 0.34
16.00 0.05 73 915.38 0.06 0.02 0.04
18.00 0.04 61 915.36 0.04 0.02 0.03
20.00 0.03 47 915.34 0.03 0.02 0.02
22.00 0.02 29 915.30 0.02 0.02 0.01
24.00 0.01 0 915.25 0.01 0.01 0.00
26.00 0.00 0 915.25 0.00 0.00 0.00
28.00 0.00 0 915.25 0.00 0.00 0.00
30.00 0.00 0 915.25 0.00 0.00 0.00
32.00 0.00 0 915.25 0.00 0.00 0.00
34.00 0.00 0 915.25 0.00 0.00 0.00
36.00 0.00 0 915.25 0.00 0.00 0.00
38.00 0.00 0 915.25 0.00 0.00 0.00
40.00 0.00 0 915.25 0.00 0.00 0.00
42.00 0.00 0 915.25 0.00 0.00 0.00
44.00 0.00 0 915.25 0.00 0.00 0.00
46.00 0.00 0 915.25 0.00 0.00 0.00
48.00 0.00 0 915.25 0.00 0.00 0.00
50.00 0.00 0 915.25 0.00 0.00 0.00
52.00 0.00 0 915.25 0.00 0.00 0.00
54.00 0.00 0 915.25 0.00 0.00 0.00
56.00 0.00 0 915.25 0.00 0.00 0.00
58.00 0.00 0 915.25 0.00 0.00 0.00
60.00 0.00 0 915.25 0.00 0.00 0.00
62.00 0.00 0 915.25 0.00 0.00 0.00
64.00 0.00 0 915.25 0.00 0.00 0.00
66.00 0.00 0 915.25 0.00 0.00 0.00
68.00 0.00 0 915.25 0.00 0.00 0.00
70.00 0.00 0 915.25 0.00 0.00 0.00
72.00 0.00 0 915.25 0.00 0.00 0.00
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Summary for Pond 25P: Biofilter B

Inflow Area = 1.231 ac, 46.06% Impervious,  Inflow Depth = 1.99"    for  10-yr event
Inflow = 2.47 cfs @ 12.13 hrs,  Volume= 0.204 af
Outflow = 1.02 cfs @ 12.42 hrs,  Volume= 0.204 af,  Atten= 59%,  Lag= 17.5 min
Discarded = 0.02 cfs @ 12.42 hrs,  Volume= 0.019 af
Primary = 1.00 cfs @ 12.42 hrs,  Volume= 0.185 af
     Routed to Reach 38R : Post-Develpment

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 926.06' @ 12.42 hrs   Surf.Area= 0.035 ac   Storage= 0.056 af

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 66.1 min ( 879.6 - 813.5 )

Volume Invert Avail.Storage Storage Description

#1 923.75' 0.132 af Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (acres) (acre-feet) (acre-feet)

923.75 0.020 0.000 0.000
924.75 0.020 0.020 0.020
927.75 0.055 0.112 0.132

Device Routing     Invert Outlet Devices

#1 Discarded 923.75' 0.500 in/hr Exfiltration over Surface area   
#2 Primary 923.97' 12.0"  Round Culvert   L= 36.7'   Ke= 0.500   

Inlet / Outlet Invert= 923.97' / 923.56'   S= 0.0112 '/'   Cc= 0.900   
n= 0.011,  Flow Area= 0.79 sf   

#3 Device 2 923.97' 4.0" Vert. Underdrain    C= 0.600   Limited to weir flow at low heads   
#4 Device 2 926.00' 36.0" Horiz. Riser    C= 0.600   Limited to weir flow at low heads   

Discarded OutFlow  Max=0.02 cfs @ 12.42 hrs  HW=926.06'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.02 cfs)

Primary OutFlow  Max=1.00 cfs @ 12.42 hrs  HW=926.06'  TW=0.00'   (Dynamic Tailwater)
2=Culvert  (Passes 1.00 cfs of 4.76 cfs potential flow)

3=Underdrain  (Orifice Controls 0.58 cfs @ 6.67 fps)
4=Riser  (Weir Controls 0.42 cfs @ 0.78 fps)
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Pond 25P: Biofilter B
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Hydrograph for Pond 25P: Biofilter B

Time
(hours)

Inflow
(cfs)

Storage
(acre-feet)

Elevation
(feet)

Outflow
(cfs)

Discarded
(cfs)

Primary
(cfs)

0.00 0.00 0.000 923.75 0.00 0.00 0.00
2.00 0.00 0.000 923.75 0.00 0.00 0.00
4.00 0.00 0.000 923.75 0.00 0.00 0.00
6.00 0.00 0.000 923.75 0.00 0.00 0.00
8.00 0.00 0.000 923.75 0.00 0.00 0.00

10.00 0.01 0.000 923.75 0.01 0.01 0.00
12.00 1.25 0.017 924.62 0.30 0.01 0.29
14.00 0.30 0.046 925.74 0.55 0.02 0.53
16.00 0.07 0.009 924.21 0.12 0.01 0.11
18.00 0.05 0.007 924.11 0.06 0.01 0.05
20.00 0.04 0.007 924.09 0.04 0.01 0.03
22.00 0.02 0.006 924.05 0.03 0.01 0.02
24.00 0.01 0.005 924.01 0.01 0.01 0.00
26.00 0.00 0.004 923.93 0.01 0.01 0.00
28.00 0.00 0.002 923.84 0.01 0.01 0.00
30.00 0.00 0.000 923.76 0.01 0.01 0.00
32.00 0.00 0.000 923.75 0.00 0.00 0.00
34.00 0.00 0.000 923.75 0.00 0.00 0.00
36.00 0.00 0.000 923.75 0.00 0.00 0.00
38.00 0.00 0.000 923.75 0.00 0.00 0.00
40.00 0.00 0.000 923.75 0.00 0.00 0.00
42.00 0.00 0.000 923.75 0.00 0.00 0.00
44.00 0.00 0.000 923.75 0.00 0.00 0.00
46.00 0.00 0.000 923.75 0.00 0.00 0.00
48.00 0.00 0.000 923.75 0.00 0.00 0.00
50.00 0.00 0.000 923.75 0.00 0.00 0.00
52.00 0.00 0.000 923.75 0.00 0.00 0.00
54.00 0.00 0.000 923.75 0.00 0.00 0.00
56.00 0.00 0.000 923.75 0.00 0.00 0.00
58.00 0.00 0.000 923.75 0.00 0.00 0.00
60.00 0.00 0.000 923.75 0.00 0.00 0.00
62.00 0.00 0.000 923.75 0.00 0.00 0.00
64.00 0.00 0.000 923.75 0.00 0.00 0.00
66.00 0.00 0.000 923.75 0.00 0.00 0.00
68.00 0.00 0.000 923.75 0.00 0.00 0.00
70.00 0.00 0.000 923.75 0.00 0.00 0.00
72.00 0.00 0.000 923.75 0.00 0.00 0.00
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Summary for Pond 33P: Biofilter D

Inflow Area = 0.261 ac, 67.43% Impervious,  Inflow Depth = 2.77"    for  10-yr event
Inflow = 1.30 cfs @ 12.12 hrs,  Volume= 0.060 af
Outflow = 0.40 cfs @ 12.26 hrs,  Volume= 0.060 af,  Atten= 69%,  Lag= 8.5 min
Discarded = 0.01 cfs @ 12.26 hrs,  Volume= 0.015 af
Primary = 0.39 cfs @ 12.26 hrs,  Volume= 0.045 af
     Routed to Reach 38R : Post-Develpment

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 922.51' @ 12.26 hrs   Surf.Area= 0.020 ac   Storage= 0.022 af

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 83.3 min ( 861.1 - 777.8 )

Volume Invert Avail.Storage Storage Description

#1 921.25' 0.073 af Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (acres) (acre-feet) (acre-feet)

921.25 0.017 0.000 0.000
922.25 0.017 0.017 0.017
924.25 0.039 0.056 0.073

Device Routing     Invert Outlet Devices

#1 Discarded 921.25' 0.500 in/hr Exfiltration over Surface area   
#2 Primary 921.47' 6.0"  Round Culvert   L= 36.9'   Ke= 0.500   

Inlet / Outlet Invert= 921.47' / 920.56'   S= 0.0247 '/'   Cc= 0.900   
n= 0.011,  Flow Area= 0.20 sf   

#3 Device 2 921.47' 4.0" Vert. Underdrain    C= 0.600   Limited to weir flow at low heads   
#4 Device 2 924.00' 36.0" Horiz. Riser    C= 0.600   Limited to weir flow at low heads   

Discarded OutFlow  Max=0.01 cfs @ 12.26 hrs  HW=922.51'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.01 cfs)

Primary OutFlow  Max=0.39 cfs @ 12.26 hrs  HW=922.51'  TW=0.00'   (Dynamic Tailwater)
2=Culvert  (Passes 0.39 cfs of 0.84 cfs potential flow)

3=Underdrain  (Orifice Controls 0.39 cfs @ 4.50 fps)
4=Riser  ( Controls 0.00 cfs)
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Pond 33P: Biofilter D
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Hydrograph for Pond 33P: Biofilter D

Time
(hours)

Inflow
(cfs)

Storage
(acre-feet)

Elevation
(feet)

Outflow
(cfs)

Discarded
(cfs)

Primary
(cfs)

0.00 0.00 0.000 921.25 0.00 0.00 0.00
2.00 0.00 0.000 921.25 0.00 0.00 0.00
4.00 0.00 0.000 921.25 0.00 0.00 0.00
6.00 0.00 0.000 921.25 0.00 0.00 0.00
8.00 0.01 0.000 921.25 0.01 0.01 0.00

10.00 0.02 0.000 921.28 0.01 0.01 0.00
12.00 0.63 0.010 921.86 0.21 0.01 0.20
14.00 0.03 0.006 921.61 0.05 0.01 0.04
16.00 0.02 0.005 921.54 0.02 0.01 0.01
18.00 0.01 0.005 921.52 0.02 0.01 0.01
20.00 0.01 0.004 921.51 0.01 0.01 0.00
22.00 0.01 0.004 921.48 0.01 0.01 0.00
24.00 0.00 0.003 921.44 0.01 0.01 0.00
26.00 0.00 0.002 921.36 0.01 0.01 0.00
28.00 0.00 0.000 921.28 0.01 0.01 0.00
30.00 0.00 0.000 921.25 0.00 0.00 0.00
32.00 0.00 0.000 921.25 0.00 0.00 0.00
34.00 0.00 0.000 921.25 0.00 0.00 0.00
36.00 0.00 0.000 921.25 0.00 0.00 0.00
38.00 0.00 0.000 921.25 0.00 0.00 0.00
40.00 0.00 0.000 921.25 0.00 0.00 0.00
42.00 0.00 0.000 921.25 0.00 0.00 0.00
44.00 0.00 0.000 921.25 0.00 0.00 0.00
46.00 0.00 0.000 921.25 0.00 0.00 0.00
48.00 0.00 0.000 921.25 0.00 0.00 0.00
50.00 0.00 0.000 921.25 0.00 0.00 0.00
52.00 0.00 0.000 921.25 0.00 0.00 0.00
54.00 0.00 0.000 921.25 0.00 0.00 0.00
56.00 0.00 0.000 921.25 0.00 0.00 0.00
58.00 0.00 0.000 921.25 0.00 0.00 0.00
60.00 0.00 0.000 921.25 0.00 0.00 0.00
62.00 0.00 0.000 921.25 0.00 0.00 0.00
64.00 0.00 0.000 921.25 0.00 0.00 0.00
66.00 0.00 0.000 921.25 0.00 0.00 0.00
68.00 0.00 0.000 921.25 0.00 0.00 0.00
70.00 0.00 0.000 921.25 0.00 0.00 0.00
72.00 0.00 0.000 921.25 0.00 0.00 0.00
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Time span=0.00-72.00 hrs, dt=0.01 hrs, 7201 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Runoff Area=0.521 ac   59.88% Impervious   Runoff Depth=4.59"Subcatchment 19S: Basin A-1
   Tc=5.0 min   CN=85   Runoff=4.42 cfs  0.199 af

Runoff Area=0.047 ac   0.00% Impervious   Runoff Depth=2.57"Subcatchment 20S: BASIN A-2
   Tc=5.0 min   CN=65   Runoff=0.24 cfs  0.010 af

Runoff Area=0.261 ac   0.00% Impervious   Runoff Depth=2.57"Subcatchment 22S: From Off Site
   Tc=5.0 min   CN=65   Runoff=1.32 cfs  0.056 af

Runoff Area=0.382 ac   66.75% Impervious   Runoff Depth=4.80"Subcatchment 23S: Basin B-1
   Tc=5.0 min   CN=87   Runoff=3.35 cfs  0.153 af

Runoff Area=0.020 ac   0.00% Impervious   Runoff Depth=2.57"Subcatchment 24S: Basin B-2
   Tc=5.0 min   CN=65   Runoff=0.10 cfs  0.004 af

Runoff Area=0.590 ac   83.22% Impervious   Runoff Depth=5.36"Subcatchment 26S: Basin C-1
   Tc=5.0 min   CN=92   Runoff=5.52 cfs  0.264 af

Runoff Area=0.279 ac   0.00% Impervious   Runoff Depth=2.57"Subcatchment 27S: Basin C-2
   Tc=5.0 min   CN=65   Runoff=1.41 cfs  0.060 af

Runoff Area=0.205 ac   85.85% Impervious   Runoff Depth=5.48"Subcatchment 28S: Basin D-1
   Tc=5.0 min   CN=93   Runoff=1.94 cfs  0.094 af

Runoff Area=0.056 ac   0.00% Impervious   Runoff Depth=2.57"Subcatchment 29S: Basin D-2
   Tc=5.0 min   CN=65   Runoff=0.28 cfs  0.012 af

Runoff Area=1.093 ac   35.04% Impervious   Runoff Depth=3.74"Subcatchment 34S: Undetained
   Tc=5.0 min   CN=77   Runoff=7.87 cfs  0.341 af

Runoff Area=3.460 ac   0.00% Impervious   Runoff Depth=2.57"Subcatchment 36S: Existing
   Tc=5.0 min   CN=65   Runoff=17.51 cfs  0.742 af

   Inflow=17.59 cfs  1.110 afReach 38R: Post-Develpment
   Outflow=17.59 cfs  1.110 af

Peak Elev=928.99'  Storage=0.081 af   Inflow=5.97 cfs  0.265 afPond 21P: Biofilter A
   Discarded=0.02 cfs  0.018 af   Primary=2.37 cfs  0.247 af   Outflow=2.39 cfs  0.265 af

Peak Elev=918.81'  Storage=3,397 cf   Inflow=6.93 cfs  0.324 afPond 22P: Post-Development ADS System
   Discarded=0.02 cfs  0.025 af   Primary=4.66 cfs  0.298 af   Outflow=4.68 cfs  0.324 af

Peak Elev=926.29'  Storage=0.065 af   Inflow=5.65 cfs  0.404 afPond 25P: Biofilter B
   Discarded=0.02 cfs  0.022 af   Primary=5.11 cfs  0.383 af   Outflow=5.12 cfs  0.404 af

Peak Elev=923.22'  Storage=0.039 af   Inflow=2.22 cfs  0.106 afPond 33P: Biofilter D
   Discarded=0.01 cfs  0.017 af   Primary=0.53 cfs  0.088 af   Outflow=0.54 cfs  0.106 af
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Total Runoff Area = 6.914 ac   Runoff Volume = 1.934 af   Average Runoff Depth = 3.36"
76.61% Pervious = 5.297 ac     23.39% Impervious = 1.617 ac
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Summary for Subcatchment 19S: Basin A-1

Runoff = 4.42 cfs @ 12.12 hrs,  Volume= 0.199 af,  Depth= 4.59"
     Routed to Pond 21P : Biofilter A

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
MSE 24-hr 3  100-yr Rainfall=6.30"

Area (ac) CN Description

* 0.265 98 Pave
* 0.209 65 Woodland
* 0.047 98 Pond Surface

0.521 85 Weighted Average
0.209 40.12% Pervious Area
0.312 59.88% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 19S: Basin A-1

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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MSE 24-hr 3

100-yr Rainfall=6.30"

Runoff Area=0.521 ac

Runoff Volume=0.199 af

Runoff Depth=4.59"

Tc=5.0 min

CN=85

4.42 cfs
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Hydrograph for Subcatchment 19S: Basin A-1

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
1.00 0.02 0.00 0.00
2.00 0.06 0.00 0.00
3.00 0.10 0.00 0.00
4.00 0.16 0.00 0.00
5.00 0.24 0.00 0.00
6.00 0.32 0.00 0.00
7.00 0.42 0.00 0.00
8.00 0.53 0.02 0.01
9.00 0.65 0.04 0.02

10.00 0.87 0.12 0.05
11.00 1.21 0.28 0.15
12.00 2.92 1.52 2.15
13.00 5.09 3.45 0.30
14.00 5.43 3.77 0.11
15.00 5.65 3.97 0.10
16.00 5.77 4.09 0.06
17.00 5.88 4.19 0.05
18.00 5.98 4.28 0.05
19.00 6.06 4.36 0.04
20.00 6.14 4.43 0.03
21.00 6.20 4.49 0.03
22.00 6.24 4.53 0.02
23.00 6.28 4.56 0.01
24.00 6.30 4.59 0.01
25.00 6.30 4.59 0.00
26.00 6.30 4.59 0.00
27.00 6.30 4.59 0.00
28.00 6.30 4.59 0.00
29.00 6.30 4.59 0.00
30.00 6.30 4.59 0.00
31.00 6.30 4.59 0.00
32.00 6.30 4.59 0.00
33.00 6.30 4.59 0.00
34.00 6.30 4.59 0.00
35.00 6.30 4.59 0.00
36.00 6.30 4.59 0.00
37.00 6.30 4.59 0.00
38.00 6.30 4.59 0.00
39.00 6.30 4.59 0.00
40.00 6.30 4.59 0.00
41.00 6.30 4.59 0.00
42.00 6.30 4.59 0.00
43.00 6.30 4.59 0.00
44.00 6.30 4.59 0.00
45.00 6.30 4.59 0.00
46.00 6.30 4.59 0.00
47.00 6.30 4.59 0.00
48.00 6.30 4.59 0.00
49.00 6.30 4.59 0.00
50.00 6.30 4.59 0.00
51.00 6.30 4.59 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

52.00 6.30 4.59 0.00
53.00 6.30 4.59 0.00
54.00 6.30 4.59 0.00
55.00 6.30 4.59 0.00
56.00 6.30 4.59 0.00
57.00 6.30 4.59 0.00
58.00 6.30 4.59 0.00
59.00 6.30 4.59 0.00
60.00 6.30 4.59 0.00
61.00 6.30 4.59 0.00
62.00 6.30 4.59 0.00
63.00 6.30 4.59 0.00
64.00 6.30 4.59 0.00
65.00 6.30 4.59 0.00
66.00 6.30 4.59 0.00
67.00 6.30 4.59 0.00
68.00 6.30 4.59 0.00
69.00 6.30 4.59 0.00
70.00 6.30 4.59 0.00
71.00 6.30 4.59 0.00
72.00 6.30 4.59 0.00
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Summary for Subcatchment 20S: BASIN A-2

Runoff = 0.24 cfs @ 12.13 hrs,  Volume= 0.010 af,  Depth= 2.57"
     Routed to Pond 21P : Biofilter A

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
MSE 24-hr 3  100-yr Rainfall=6.30"

Area (ac) CN Description

* 0.047 65 Undisturbed Woodland

0.047 100.00% Pervious Area

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

5.0 Direct Entry, 

Subcatchment 20S: BASIN A-2

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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0.01
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MSE 24-hr 3

100-yr Rainfall=6.30"

Runoff Area=0.047 ac

Runoff Volume=0.010 af

Runoff Depth=2.57"

Tc=5.0 min

CN=65

0.24 cfs
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Hydrograph for Subcatchment 20S: BASIN A-2

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
1.00 0.02 0.00 0.00
2.00 0.06 0.00 0.00
3.00 0.10 0.00 0.00
4.00 0.16 0.00 0.00
5.00 0.24 0.00 0.00
6.00 0.32 0.00 0.00
7.00 0.42 0.00 0.00
8.00 0.53 0.00 0.00
9.00 0.65 0.00 0.00

10.00 0.87 0.00 0.00
11.00 1.21 0.00 0.00
12.00 2.92 0.47 0.09
13.00 5.09 1.71 0.02
14.00 5.43 1.95 0.01
15.00 5.65 2.10 0.01
16.00 5.77 2.19 0.00
17.00 5.88 2.27 0.00
18.00 5.98 2.34 0.00
19.00 6.06 2.40 0.00
20.00 6.14 2.45 0.00
21.00 6.20 2.49 0.00
22.00 6.24 2.53 0.00
23.00 6.28 2.56 0.00
24.00 6.30 2.57 0.00
25.00 6.30 2.57 0.00
26.00 6.30 2.57 0.00
27.00 6.30 2.57 0.00
28.00 6.30 2.57 0.00
29.00 6.30 2.57 0.00
30.00 6.30 2.57 0.00
31.00 6.30 2.57 0.00
32.00 6.30 2.57 0.00
33.00 6.30 2.57 0.00
34.00 6.30 2.57 0.00
35.00 6.30 2.57 0.00
36.00 6.30 2.57 0.00
37.00 6.30 2.57 0.00
38.00 6.30 2.57 0.00
39.00 6.30 2.57 0.00
40.00 6.30 2.57 0.00
41.00 6.30 2.57 0.00
42.00 6.30 2.57 0.00
43.00 6.30 2.57 0.00
44.00 6.30 2.57 0.00
45.00 6.30 2.57 0.00
46.00 6.30 2.57 0.00
47.00 6.30 2.57 0.00
48.00 6.30 2.57 0.00
49.00 6.30 2.57 0.00
50.00 6.30 2.57 0.00
51.00 6.30 2.57 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

52.00 6.30 2.57 0.00
53.00 6.30 2.57 0.00
54.00 6.30 2.57 0.00
55.00 6.30 2.57 0.00
56.00 6.30 2.57 0.00
57.00 6.30 2.57 0.00
58.00 6.30 2.57 0.00
59.00 6.30 2.57 0.00
60.00 6.30 2.57 0.00
61.00 6.30 2.57 0.00
62.00 6.30 2.57 0.00
63.00 6.30 2.57 0.00
64.00 6.30 2.57 0.00
65.00 6.30 2.57 0.00
66.00 6.30 2.57 0.00
67.00 6.30 2.57 0.00
68.00 6.30 2.57 0.00
69.00 6.30 2.57 0.00
70.00 6.30 2.57 0.00
71.00 6.30 2.57 0.00
72.00 6.30 2.57 0.00
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Summary for Subcatchment 22S: From Off Site

Runoff = 1.32 cfs @ 12.13 hrs,  Volume= 0.056 af,  Depth= 2.57"
     Routed to Pond 21P : Biofilter A

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
MSE 24-hr 3  100-yr Rainfall=6.30"

Area (ac) CN Description

* 0.261 65 Undisturbed Woodland

0.261 100.00% Pervious Area

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

5.0 Direct Entry, 

Subcatchment 22S: From Off Site

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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MSE 24-hr 3

100-yr Rainfall=6.30"

Runoff Area=0.261 ac

Runoff Volume=0.056 af

Runoff Depth=2.57"

Tc=5.0 min

CN=65

1.32 cfs
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Hydrograph for Subcatchment 22S: From Off Site

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
1.00 0.02 0.00 0.00
2.00 0.06 0.00 0.00
3.00 0.10 0.00 0.00
4.00 0.16 0.00 0.00
5.00 0.24 0.00 0.00
6.00 0.32 0.00 0.00
7.00 0.42 0.00 0.00
8.00 0.53 0.00 0.00
9.00 0.65 0.00 0.00

10.00 0.87 0.00 0.00
11.00 1.21 0.00 0.00
12.00 2.92 0.47 0.51
13.00 5.09 1.71 0.11
14.00 5.43 1.95 0.04
15.00 5.65 2.10 0.04
16.00 5.77 2.19 0.02
17.00 5.88 2.27 0.02
18.00 5.98 2.34 0.02
19.00 6.06 2.40 0.02
20.00 6.14 2.45 0.01
21.00 6.20 2.49 0.01
22.00 6.24 2.53 0.01
23.00 6.28 2.56 0.01
24.00 6.30 2.57 0.00
25.00 6.30 2.57 0.00
26.00 6.30 2.57 0.00
27.00 6.30 2.57 0.00
28.00 6.30 2.57 0.00
29.00 6.30 2.57 0.00
30.00 6.30 2.57 0.00
31.00 6.30 2.57 0.00
32.00 6.30 2.57 0.00
33.00 6.30 2.57 0.00
34.00 6.30 2.57 0.00
35.00 6.30 2.57 0.00
36.00 6.30 2.57 0.00
37.00 6.30 2.57 0.00
38.00 6.30 2.57 0.00
39.00 6.30 2.57 0.00
40.00 6.30 2.57 0.00
41.00 6.30 2.57 0.00
42.00 6.30 2.57 0.00
43.00 6.30 2.57 0.00
44.00 6.30 2.57 0.00
45.00 6.30 2.57 0.00
46.00 6.30 2.57 0.00
47.00 6.30 2.57 0.00
48.00 6.30 2.57 0.00
49.00 6.30 2.57 0.00
50.00 6.30 2.57 0.00
51.00 6.30 2.57 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

52.00 6.30 2.57 0.00
53.00 6.30 2.57 0.00
54.00 6.30 2.57 0.00
55.00 6.30 2.57 0.00
56.00 6.30 2.57 0.00
57.00 6.30 2.57 0.00
58.00 6.30 2.57 0.00
59.00 6.30 2.57 0.00
60.00 6.30 2.57 0.00
61.00 6.30 2.57 0.00
62.00 6.30 2.57 0.00
63.00 6.30 2.57 0.00
64.00 6.30 2.57 0.00
65.00 6.30 2.57 0.00
66.00 6.30 2.57 0.00
67.00 6.30 2.57 0.00
68.00 6.30 2.57 0.00
69.00 6.30 2.57 0.00
70.00 6.30 2.57 0.00
71.00 6.30 2.57 0.00
72.00 6.30 2.57 0.00
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Summary for Subcatchment 23S: Basin B-1

Runoff = 3.35 cfs @ 12.12 hrs,  Volume= 0.153 af,  Depth= 4.80"
     Routed to Pond 25P : Biofilter B

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
MSE 24-hr 3  100-yr Rainfall=6.30"

Area (ac) CN Description

* 0.205 98 Pave
* 0.127 65 Woodland
* 0.050 98 Pond Surface

0.382 87 Weighted Average
0.127 33.25% Pervious Area
0.255 66.75% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 23S: Basin B-1

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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MSE 24-hr 3

100-yr Rainfall=6.30"

Runoff Area=0.382 ac

Runoff Volume=0.153 af

Runoff Depth=4.80"

Tc=5.0 min

CN=87

3.35 cfs
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Hydrograph for Subcatchment 23S: Basin B-1

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
1.00 0.02 0.00 0.00
2.00 0.06 0.00 0.00
3.00 0.10 0.00 0.00
4.00 0.16 0.00 0.00
5.00 0.24 0.00 0.00
6.00 0.32 0.00 0.00
7.00 0.42 0.01 0.01
8.00 0.53 0.03 0.01
9.00 0.65 0.07 0.02

10.00 0.87 0.16 0.04
11.00 1.21 0.35 0.13
12.00 2.92 1.67 1.65
13.00 5.09 3.65 0.22
14.00 5.43 3.98 0.09
15.00 5.65 4.18 0.07
16.00 5.77 4.30 0.04
17.00 5.88 4.40 0.04
18.00 5.98 4.50 0.03
19.00 6.06 4.58 0.03
20.00 6.14 4.65 0.02
21.00 6.20 4.70 0.02
22.00 6.24 4.75 0.02
23.00 6.28 4.78 0.01
24.00 6.30 4.80 0.01
25.00 6.30 4.80 0.00
26.00 6.30 4.80 0.00
27.00 6.30 4.80 0.00
28.00 6.30 4.80 0.00
29.00 6.30 4.80 0.00
30.00 6.30 4.80 0.00
31.00 6.30 4.80 0.00
32.00 6.30 4.80 0.00
33.00 6.30 4.80 0.00
34.00 6.30 4.80 0.00
35.00 6.30 4.80 0.00
36.00 6.30 4.80 0.00
37.00 6.30 4.80 0.00
38.00 6.30 4.80 0.00
39.00 6.30 4.80 0.00
40.00 6.30 4.80 0.00
41.00 6.30 4.80 0.00
42.00 6.30 4.80 0.00
43.00 6.30 4.80 0.00
44.00 6.30 4.80 0.00
45.00 6.30 4.80 0.00
46.00 6.30 4.80 0.00
47.00 6.30 4.80 0.00
48.00 6.30 4.80 0.00
49.00 6.30 4.80 0.00
50.00 6.30 4.80 0.00
51.00 6.30 4.80 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

52.00 6.30 4.80 0.00
53.00 6.30 4.80 0.00
54.00 6.30 4.80 0.00
55.00 6.30 4.80 0.00
56.00 6.30 4.80 0.00
57.00 6.30 4.80 0.00
58.00 6.30 4.80 0.00
59.00 6.30 4.80 0.00
60.00 6.30 4.80 0.00
61.00 6.30 4.80 0.00
62.00 6.30 4.80 0.00
63.00 6.30 4.80 0.00
64.00 6.30 4.80 0.00
65.00 6.30 4.80 0.00
66.00 6.30 4.80 0.00
67.00 6.30 4.80 0.00
68.00 6.30 4.80 0.00
69.00 6.30 4.80 0.00
70.00 6.30 4.80 0.00
71.00 6.30 4.80 0.00
72.00 6.30 4.80 0.00
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Summary for Subcatchment 24S: Basin B-2

Runoff = 0.10 cfs @ 12.13 hrs,  Volume= 0.004 af,  Depth= 2.57"
     Routed to Pond 25P : Biofilter B

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
MSE 24-hr 3  100-yr Rainfall=6.30"

Area (ac) CN Description

* 0.020 65 Undisturbed Woodland

0.020 100.00% Pervious Area

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

5.0 Direct Entry, 

Subcatchment 24S: Basin B-2

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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0.11

0.105

0.1

0.095

0.09

0.085

0.08

0.075

0.07

0.065

0.06

0.055

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

100-yr Rainfall=6.30"

Runoff Area=0.020 ac

Runoff Volume=0.004 af

Runoff Depth=2.57"

Tc=5.0 min

CN=65

0.10 cfs
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Hydrograph for Subcatchment 24S: Basin B-2

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
1.00 0.02 0.00 0.00
2.00 0.06 0.00 0.00
3.00 0.10 0.00 0.00
4.00 0.16 0.00 0.00
5.00 0.24 0.00 0.00
6.00 0.32 0.00 0.00
7.00 0.42 0.00 0.00
8.00 0.53 0.00 0.00
9.00 0.65 0.00 0.00

10.00 0.87 0.00 0.00
11.00 1.21 0.00 0.00
12.00 2.92 0.47 0.04
13.00 5.09 1.71 0.01
14.00 5.43 1.95 0.00
15.00 5.65 2.10 0.00
16.00 5.77 2.19 0.00
17.00 5.88 2.27 0.00
18.00 5.98 2.34 0.00
19.00 6.06 2.40 0.00
20.00 6.14 2.45 0.00
21.00 6.20 2.49 0.00
22.00 6.24 2.53 0.00
23.00 6.28 2.56 0.00
24.00 6.30 2.57 0.00
25.00 6.30 2.57 0.00
26.00 6.30 2.57 0.00
27.00 6.30 2.57 0.00
28.00 6.30 2.57 0.00
29.00 6.30 2.57 0.00
30.00 6.30 2.57 0.00
31.00 6.30 2.57 0.00
32.00 6.30 2.57 0.00
33.00 6.30 2.57 0.00
34.00 6.30 2.57 0.00
35.00 6.30 2.57 0.00
36.00 6.30 2.57 0.00
37.00 6.30 2.57 0.00
38.00 6.30 2.57 0.00
39.00 6.30 2.57 0.00
40.00 6.30 2.57 0.00
41.00 6.30 2.57 0.00
42.00 6.30 2.57 0.00
43.00 6.30 2.57 0.00
44.00 6.30 2.57 0.00
45.00 6.30 2.57 0.00
46.00 6.30 2.57 0.00
47.00 6.30 2.57 0.00
48.00 6.30 2.57 0.00
49.00 6.30 2.57 0.00
50.00 6.30 2.57 0.00
51.00 6.30 2.57 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

52.00 6.30 2.57 0.00
53.00 6.30 2.57 0.00
54.00 6.30 2.57 0.00
55.00 6.30 2.57 0.00
56.00 6.30 2.57 0.00
57.00 6.30 2.57 0.00
58.00 6.30 2.57 0.00
59.00 6.30 2.57 0.00
60.00 6.30 2.57 0.00
61.00 6.30 2.57 0.00
62.00 6.30 2.57 0.00
63.00 6.30 2.57 0.00
64.00 6.30 2.57 0.00
65.00 6.30 2.57 0.00
66.00 6.30 2.57 0.00
67.00 6.30 2.57 0.00
68.00 6.30 2.57 0.00
69.00 6.30 2.57 0.00
70.00 6.30 2.57 0.00
71.00 6.30 2.57 0.00
72.00 6.30 2.57 0.00
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Summary for Subcatchment 26S: Basin C-1

Runoff = 5.52 cfs @ 12.12 hrs,  Volume= 0.264 af,  Depth= 5.36"
     Routed to Pond 22P : Post-Development ADS System

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
MSE 24-hr 3  100-yr Rainfall=6.30"

Area (ac) CN Description

* 0.285 98 Pave
* 0.099 65 Woodland
* 0.206 98 Roof

0.590 92 Weighted Average
0.099 16.78% Pervious Area
0.491 83.22% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 26S: Basin C-1

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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MSE 24-hr 3

100-yr Rainfall=6.30"

Runoff Area=0.590 ac

Runoff Volume=0.264 af

Runoff Depth=5.36"

Tc=5.0 min

CN=92

5.52 cfs
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Hydrograph for Subcatchment 26S: Basin C-1

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
1.00 0.02 0.00 0.00
2.00 0.06 0.00 0.00
3.00 0.10 0.00 0.00
4.00 0.16 0.00 0.00
5.00 0.24 0.00 0.01
6.00 0.32 0.02 0.01
7.00 0.42 0.05 0.02
8.00 0.53 0.10 0.03
9.00 0.65 0.17 0.04

10.00 0.87 0.31 0.09
11.00 1.21 0.57 0.25
12.00 2.92 2.08 2.82
13.00 5.09 4.17 0.36
14.00 5.43 4.51 0.14
15.00 5.65 4.73 0.12
16.00 5.77 4.85 0.07
17.00 5.88 4.95 0.06
18.00 5.98 5.05 0.05
19.00 6.06 5.13 0.05
20.00 6.14 5.20 0.04
21.00 6.20 5.26 0.03
22.00 6.24 5.31 0.02
23.00 6.28 5.34 0.02
24.00 6.30 5.36 0.01
25.00 6.30 5.36 0.00
26.00 6.30 5.36 0.00
27.00 6.30 5.36 0.00
28.00 6.30 5.36 0.00
29.00 6.30 5.36 0.00
30.00 6.30 5.36 0.00
31.00 6.30 5.36 0.00
32.00 6.30 5.36 0.00
33.00 6.30 5.36 0.00
34.00 6.30 5.36 0.00
35.00 6.30 5.36 0.00
36.00 6.30 5.36 0.00
37.00 6.30 5.36 0.00
38.00 6.30 5.36 0.00
39.00 6.30 5.36 0.00
40.00 6.30 5.36 0.00
41.00 6.30 5.36 0.00
42.00 6.30 5.36 0.00
43.00 6.30 5.36 0.00
44.00 6.30 5.36 0.00
45.00 6.30 5.36 0.00
46.00 6.30 5.36 0.00
47.00 6.30 5.36 0.00
48.00 6.30 5.36 0.00
49.00 6.30 5.36 0.00
50.00 6.30 5.36 0.00
51.00 6.30 5.36 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

52.00 6.30 5.36 0.00
53.00 6.30 5.36 0.00
54.00 6.30 5.36 0.00
55.00 6.30 5.36 0.00
56.00 6.30 5.36 0.00
57.00 6.30 5.36 0.00
58.00 6.30 5.36 0.00
59.00 6.30 5.36 0.00
60.00 6.30 5.36 0.00
61.00 6.30 5.36 0.00
62.00 6.30 5.36 0.00
63.00 6.30 5.36 0.00
64.00 6.30 5.36 0.00
65.00 6.30 5.36 0.00
66.00 6.30 5.36 0.00
67.00 6.30 5.36 0.00
68.00 6.30 5.36 0.00
69.00 6.30 5.36 0.00
70.00 6.30 5.36 0.00
71.00 6.30 5.36 0.00
72.00 6.30 5.36 0.00
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Summary for Subcatchment 27S: Basin C-2

Runoff = 1.41 cfs @ 12.13 hrs,  Volume= 0.060 af,  Depth= 2.57"
     Routed to Pond 22P : Post-Development ADS System

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
MSE 24-hr 3  100-yr Rainfall=6.30"

Area (ac) CN Description

* 0.279 65 Undisturbed Woodland

0.279 100.00% Pervious Area

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

5.0 Direct Entry, 

Subcatchment 27S: Basin C-2

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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MSE 24-hr 3

100-yr Rainfall=6.30"

Runoff Area=0.279 ac

Runoff Volume=0.060 af

Runoff Depth=2.57"

Tc=5.0 min

CN=65

1.41 cfs
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Hydrograph for Subcatchment 27S: Basin C-2

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
1.00 0.02 0.00 0.00
2.00 0.06 0.00 0.00
3.00 0.10 0.00 0.00
4.00 0.16 0.00 0.00
5.00 0.24 0.00 0.00
6.00 0.32 0.00 0.00
7.00 0.42 0.00 0.00
8.00 0.53 0.00 0.00
9.00 0.65 0.00 0.00

10.00 0.87 0.00 0.00
11.00 1.21 0.00 0.01
12.00 2.92 0.47 0.54
13.00 5.09 1.71 0.11
14.00 5.43 1.95 0.05
15.00 5.65 2.10 0.04
16.00 5.77 2.19 0.02
17.00 5.88 2.27 0.02
18.00 5.98 2.34 0.02
19.00 6.06 2.40 0.02
20.00 6.14 2.45 0.01
21.00 6.20 2.49 0.01
22.00 6.24 2.53 0.01
23.00 6.28 2.56 0.01
24.00 6.30 2.57 0.00
25.00 6.30 2.57 0.00
26.00 6.30 2.57 0.00
27.00 6.30 2.57 0.00
28.00 6.30 2.57 0.00
29.00 6.30 2.57 0.00
30.00 6.30 2.57 0.00
31.00 6.30 2.57 0.00
32.00 6.30 2.57 0.00
33.00 6.30 2.57 0.00
34.00 6.30 2.57 0.00
35.00 6.30 2.57 0.00
36.00 6.30 2.57 0.00
37.00 6.30 2.57 0.00
38.00 6.30 2.57 0.00
39.00 6.30 2.57 0.00
40.00 6.30 2.57 0.00
41.00 6.30 2.57 0.00
42.00 6.30 2.57 0.00
43.00 6.30 2.57 0.00
44.00 6.30 2.57 0.00
45.00 6.30 2.57 0.00
46.00 6.30 2.57 0.00
47.00 6.30 2.57 0.00
48.00 6.30 2.57 0.00
49.00 6.30 2.57 0.00
50.00 6.30 2.57 0.00
51.00 6.30 2.57 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

52.00 6.30 2.57 0.00
53.00 6.30 2.57 0.00
54.00 6.30 2.57 0.00
55.00 6.30 2.57 0.00
56.00 6.30 2.57 0.00
57.00 6.30 2.57 0.00
58.00 6.30 2.57 0.00
59.00 6.30 2.57 0.00
60.00 6.30 2.57 0.00
61.00 6.30 2.57 0.00
62.00 6.30 2.57 0.00
63.00 6.30 2.57 0.00
64.00 6.30 2.57 0.00
65.00 6.30 2.57 0.00
66.00 6.30 2.57 0.00
67.00 6.30 2.57 0.00
68.00 6.30 2.57 0.00
69.00 6.30 2.57 0.00
70.00 6.30 2.57 0.00
71.00 6.30 2.57 0.00
72.00 6.30 2.57 0.00
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Summary for Subcatchment 28S: Basin D-1

Runoff = 1.94 cfs @ 12.12 hrs,  Volume= 0.094 af,  Depth= 5.48"
     Routed to Pond 33P : Biofilter D

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
MSE 24-hr 3  100-yr Rainfall=6.30"

Area (ac) CN Description

* 0.137 98 Pave
* 0.029 65 Woodland
* 0.039 98 Pond Surface

0.205 93 Weighted Average
0.029 14.15% Pervious Area
0.176 85.85% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 28S: Basin D-1

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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MSE 24-hr 3

100-yr Rainfall=6.30"

Runoff Area=0.205 ac

Runoff Volume=0.094 af

Runoff Depth=5.48"

Tc=5.0 min

CN=93

1.94 cfs
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Hydrograph for Subcatchment 28S: Basin D-1

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
1.00 0.02 0.00 0.00
2.00 0.06 0.00 0.00
3.00 0.10 0.00 0.00
4.00 0.16 0.00 0.00
5.00 0.24 0.01 0.00
6.00 0.32 0.03 0.01
7.00 0.42 0.07 0.01
8.00 0.53 0.13 0.01
9.00 0.65 0.20 0.02

10.00 0.87 0.35 0.03
11.00 1.21 0.62 0.09
12.00 2.92 2.17 1.00
13.00 5.09 4.28 0.12
14.00 5.43 4.62 0.05
15.00 5.65 4.84 0.04
16.00 5.77 4.96 0.02
17.00 5.88 5.07 0.02
18.00 5.98 5.16 0.02
19.00 6.06 5.25 0.02
20.00 6.14 5.32 0.01
21.00 6.20 5.38 0.01
22.00 6.24 5.42 0.01
23.00 6.28 5.46 0.01
24.00 6.30 5.48 0.00
25.00 6.30 5.48 0.00
26.00 6.30 5.48 0.00
27.00 6.30 5.48 0.00
28.00 6.30 5.48 0.00
29.00 6.30 5.48 0.00
30.00 6.30 5.48 0.00
31.00 6.30 5.48 0.00
32.00 6.30 5.48 0.00
33.00 6.30 5.48 0.00
34.00 6.30 5.48 0.00
35.00 6.30 5.48 0.00
36.00 6.30 5.48 0.00
37.00 6.30 5.48 0.00
38.00 6.30 5.48 0.00
39.00 6.30 5.48 0.00
40.00 6.30 5.48 0.00
41.00 6.30 5.48 0.00
42.00 6.30 5.48 0.00
43.00 6.30 5.48 0.00
44.00 6.30 5.48 0.00
45.00 6.30 5.48 0.00
46.00 6.30 5.48 0.00
47.00 6.30 5.48 0.00
48.00 6.30 5.48 0.00
49.00 6.30 5.48 0.00
50.00 6.30 5.48 0.00
51.00 6.30 5.48 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

52.00 6.30 5.48 0.00
53.00 6.30 5.48 0.00
54.00 6.30 5.48 0.00
55.00 6.30 5.48 0.00
56.00 6.30 5.48 0.00
57.00 6.30 5.48 0.00
58.00 6.30 5.48 0.00
59.00 6.30 5.48 0.00
60.00 6.30 5.48 0.00
61.00 6.30 5.48 0.00
62.00 6.30 5.48 0.00
63.00 6.30 5.48 0.00
64.00 6.30 5.48 0.00
65.00 6.30 5.48 0.00
66.00 6.30 5.48 0.00
67.00 6.30 5.48 0.00
68.00 6.30 5.48 0.00
69.00 6.30 5.48 0.00
70.00 6.30 5.48 0.00
71.00 6.30 5.48 0.00
72.00 6.30 5.48 0.00
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Summary for Subcatchment 29S: Basin D-2

Runoff = 0.28 cfs @ 12.13 hrs,  Volume= 0.012 af,  Depth= 2.57"
     Routed to Pond 33P : Biofilter D

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
MSE 24-hr 3  100-yr Rainfall=6.30"

Area (ac) CN Description

* 0.056 65 Undistrubed Woodland

0.056 100.00% Pervious Area

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

5.0 Direct Entry, 

Subcatchment 29S: Basin D-2

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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MSE 24-hr 3

100-yr Rainfall=6.30"

Runoff Area=0.056 ac

Runoff Volume=0.012 af

Runoff Depth=2.57"

Tc=5.0 min

CN=65

0.28 cfs
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Hydrograph for Subcatchment 29S: Basin D-2

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
1.00 0.02 0.00 0.00
2.00 0.06 0.00 0.00
3.00 0.10 0.00 0.00
4.00 0.16 0.00 0.00
5.00 0.24 0.00 0.00
6.00 0.32 0.00 0.00
7.00 0.42 0.00 0.00
8.00 0.53 0.00 0.00
9.00 0.65 0.00 0.00

10.00 0.87 0.00 0.00
11.00 1.21 0.00 0.00
12.00 2.92 0.47 0.11
13.00 5.09 1.71 0.02
14.00 5.43 1.95 0.01
15.00 5.65 2.10 0.01
16.00 5.77 2.19 0.00
17.00 5.88 2.27 0.00
18.00 5.98 2.34 0.00
19.00 6.06 2.40 0.00
20.00 6.14 2.45 0.00
21.00 6.20 2.49 0.00
22.00 6.24 2.53 0.00
23.00 6.28 2.56 0.00
24.00 6.30 2.57 0.00
25.00 6.30 2.57 0.00
26.00 6.30 2.57 0.00
27.00 6.30 2.57 0.00
28.00 6.30 2.57 0.00
29.00 6.30 2.57 0.00
30.00 6.30 2.57 0.00
31.00 6.30 2.57 0.00
32.00 6.30 2.57 0.00
33.00 6.30 2.57 0.00
34.00 6.30 2.57 0.00
35.00 6.30 2.57 0.00
36.00 6.30 2.57 0.00
37.00 6.30 2.57 0.00
38.00 6.30 2.57 0.00
39.00 6.30 2.57 0.00
40.00 6.30 2.57 0.00
41.00 6.30 2.57 0.00
42.00 6.30 2.57 0.00
43.00 6.30 2.57 0.00
44.00 6.30 2.57 0.00
45.00 6.30 2.57 0.00
46.00 6.30 2.57 0.00
47.00 6.30 2.57 0.00
48.00 6.30 2.57 0.00
49.00 6.30 2.57 0.00
50.00 6.30 2.57 0.00
51.00 6.30 2.57 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

52.00 6.30 2.57 0.00
53.00 6.30 2.57 0.00
54.00 6.30 2.57 0.00
55.00 6.30 2.57 0.00
56.00 6.30 2.57 0.00
57.00 6.30 2.57 0.00
58.00 6.30 2.57 0.00
59.00 6.30 2.57 0.00
60.00 6.30 2.57 0.00
61.00 6.30 2.57 0.00
62.00 6.30 2.57 0.00
63.00 6.30 2.57 0.00
64.00 6.30 2.57 0.00
65.00 6.30 2.57 0.00
66.00 6.30 2.57 0.00
67.00 6.30 2.57 0.00
68.00 6.30 2.57 0.00
69.00 6.30 2.57 0.00
70.00 6.30 2.57 0.00
71.00 6.30 2.57 0.00
72.00 6.30 2.57 0.00
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Summary for Subcatchment 34S: Undetained

Runoff = 7.87 cfs @ 12.12 hrs,  Volume= 0.341 af,  Depth= 3.74"
     Routed to Reach 38R : Post-Develpment

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
MSE 24-hr 3  100-yr Rainfall=6.30"

Area (ac) CN Description

* 0.210 98 Roof
* 0.173 98 Pave
* 0.600 65 Woodland
* 0.110 65 Natural Paths

1.093 77 Weighted Average
0.710 64.96% Pervious Area
0.383 35.04% Impervious Area

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

5.0 Direct Entry, 

Subcatchment 34S: Undetained

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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MSE 24-hr 3

100-yr Rainfall=6.30"

Runoff Area=1.093 ac

Runoff Volume=0.341 af

Runoff Depth=3.74"

Tc=5.0 min

CN=77

7.87 cfs
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Hydrograph for Subcatchment 34S: Undetained

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
1.00 0.02 0.00 0.00
2.00 0.06 0.00 0.00
3.00 0.10 0.00 0.00
4.00 0.16 0.00 0.00
5.00 0.24 0.00 0.00
6.00 0.32 0.00 0.00
7.00 0.42 0.00 0.00
8.00 0.53 0.00 0.00
9.00 0.65 0.00 0.00

10.00 0.87 0.02 0.04
11.00 1.21 0.11 0.18
12.00 2.92 1.01 3.55
13.00 5.09 2.69 0.57
14.00 5.43 2.99 0.22
15.00 5.65 3.18 0.19
16.00 5.77 3.28 0.11
17.00 5.88 3.38 0.10
18.00 5.98 3.46 0.09
19.00 6.06 3.53 0.08
20.00 6.14 3.60 0.06
21.00 6.20 3.65 0.05
22.00 6.24 3.69 0.04
23.00 6.28 3.72 0.03
24.00 6.30 3.74 0.02
25.00 6.30 3.74 0.00
26.00 6.30 3.74 0.00
27.00 6.30 3.74 0.00
28.00 6.30 3.74 0.00
29.00 6.30 3.74 0.00
30.00 6.30 3.74 0.00
31.00 6.30 3.74 0.00
32.00 6.30 3.74 0.00
33.00 6.30 3.74 0.00
34.00 6.30 3.74 0.00
35.00 6.30 3.74 0.00
36.00 6.30 3.74 0.00
37.00 6.30 3.74 0.00
38.00 6.30 3.74 0.00
39.00 6.30 3.74 0.00
40.00 6.30 3.74 0.00
41.00 6.30 3.74 0.00
42.00 6.30 3.74 0.00
43.00 6.30 3.74 0.00
44.00 6.30 3.74 0.00
45.00 6.30 3.74 0.00
46.00 6.30 3.74 0.00
47.00 6.30 3.74 0.00
48.00 6.30 3.74 0.00
49.00 6.30 3.74 0.00
50.00 6.30 3.74 0.00
51.00 6.30 3.74 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

52.00 6.30 3.74 0.00
53.00 6.30 3.74 0.00
54.00 6.30 3.74 0.00
55.00 6.30 3.74 0.00
56.00 6.30 3.74 0.00
57.00 6.30 3.74 0.00
58.00 6.30 3.74 0.00
59.00 6.30 3.74 0.00
60.00 6.30 3.74 0.00
61.00 6.30 3.74 0.00
62.00 6.30 3.74 0.00
63.00 6.30 3.74 0.00
64.00 6.30 3.74 0.00
65.00 6.30 3.74 0.00
66.00 6.30 3.74 0.00
67.00 6.30 3.74 0.00
68.00 6.30 3.74 0.00
69.00 6.30 3.74 0.00
70.00 6.30 3.74 0.00
71.00 6.30 3.74 0.00
72.00 6.30 3.74 0.00
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Summary for Subcatchment 36S: Existing

Runoff = 17.51 cfs @ 12.13 hrs,  Volume= 0.742 af,  Depth= 2.57"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
MSE 24-hr 3  100-yr Rainfall=6.30"

Area (ac) CN Description

* 3.460 65 Woodland

3.460 100.00% Pervious Area

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

5.0 Direct Entry, 

Subcatchment 36S: Existing

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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MSE 24-hr 3

100-yr Rainfall=6.30"

Runoff Area=3.460 ac

Runoff Volume=0.742 af

Runoff Depth=2.57"

Tc=5.0 min

CN=65

17.51 cfs
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Hydrograph for Subcatchment 36S: Existing

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
1.00 0.02 0.00 0.00
2.00 0.06 0.00 0.00
3.00 0.10 0.00 0.00
4.00 0.16 0.00 0.00
5.00 0.24 0.00 0.00
6.00 0.32 0.00 0.00
7.00 0.42 0.00 0.00
8.00 0.53 0.00 0.00
9.00 0.65 0.00 0.00

10.00 0.87 0.00 0.00
11.00 1.21 0.00 0.07
12.00 2.92 0.47 6.75
13.00 5.09 1.71 1.43
14.00 5.43 1.95 0.56
15.00 5.65 2.10 0.50
16.00 5.77 2.19 0.29
17.00 5.88 2.27 0.26
18.00 5.98 2.34 0.23
19.00 6.06 2.40 0.20
20.00 6.14 2.45 0.17
21.00 6.20 2.49 0.14
22.00 6.24 2.53 0.11
23.00 6.28 2.56 0.08
24.00 6.30 2.57 0.04
25.00 6.30 2.57 0.00
26.00 6.30 2.57 0.00
27.00 6.30 2.57 0.00
28.00 6.30 2.57 0.00
29.00 6.30 2.57 0.00
30.00 6.30 2.57 0.00
31.00 6.30 2.57 0.00
32.00 6.30 2.57 0.00
33.00 6.30 2.57 0.00
34.00 6.30 2.57 0.00
35.00 6.30 2.57 0.00
36.00 6.30 2.57 0.00
37.00 6.30 2.57 0.00
38.00 6.30 2.57 0.00
39.00 6.30 2.57 0.00
40.00 6.30 2.57 0.00
41.00 6.30 2.57 0.00
42.00 6.30 2.57 0.00
43.00 6.30 2.57 0.00
44.00 6.30 2.57 0.00
45.00 6.30 2.57 0.00
46.00 6.30 2.57 0.00
47.00 6.30 2.57 0.00
48.00 6.30 2.57 0.00
49.00 6.30 2.57 0.00
50.00 6.30 2.57 0.00
51.00 6.30 2.57 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

52.00 6.30 2.57 0.00
53.00 6.30 2.57 0.00
54.00 6.30 2.57 0.00
55.00 6.30 2.57 0.00
56.00 6.30 2.57 0.00
57.00 6.30 2.57 0.00
58.00 6.30 2.57 0.00
59.00 6.30 2.57 0.00
60.00 6.30 2.57 0.00
61.00 6.30 2.57 0.00
62.00 6.30 2.57 0.00
63.00 6.30 2.57 0.00
64.00 6.30 2.57 0.00
65.00 6.30 2.57 0.00
66.00 6.30 2.57 0.00
67.00 6.30 2.57 0.00
68.00 6.30 2.57 0.00
69.00 6.30 2.57 0.00
70.00 6.30 2.57 0.00
71.00 6.30 2.57 0.00
72.00 6.30 2.57 0.00
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Summary for Reach 38R: Post-Develpment

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 3.454 ac, 46.82% Impervious,  Inflow Depth = 3.86"    for  100-yr event
Inflow = 17.59 cfs @ 12.14 hrs,  Volume= 1.110 af
Outflow = 17.59 cfs @ 12.14 hrs,  Volume= 1.110 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs

Reach 38R: Post-Develpment

Inflow
Outflow

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Inflow Area=3.454 ac

17.59 cfs17.59 cfs
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Hydrograph for Reach 38R: Post-Develpment

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Outflow
(cfs)

0.00 0.00 0.00
1.00 0.00 0.00
2.00 0.00 0.00
3.00 0.00 0.00
4.00 0.00 0.00
5.00 0.00 0.00
6.00 0.00 0.00
7.00 0.00 0.00
8.00 0.01 0.01
9.00 0.03 0.03

10.00 0.11 0.11
11.00 0.43 0.43
12.00 4.93 4.93
13.00 2.36 2.36
14.00 1.35 1.35
15.00 0.97 0.97
16.00 0.50 0.50
17.00 0.32 0.32
18.00 0.25 0.25
19.00 0.22 0.22
20.00 0.18 0.18
21.00 0.14 0.14
22.00 0.10 0.10
23.00 0.07 0.07
24.00 0.03 0.03
25.00 0.00 0.00
26.00 0.00 0.00
27.00 0.00 0.00
28.00 0.00 0.00
29.00 0.00 0.00
30.00 0.00 0.00
31.00 0.00 0.00
32.00 0.00 0.00
33.00 0.00 0.00
34.00 0.00 0.00
35.00 0.00 0.00
36.00 0.00 0.00
37.00 0.00 0.00
38.00 0.00 0.00
39.00 0.00 0.00
40.00 0.00 0.00
41.00 0.00 0.00
42.00 0.00 0.00
43.00 0.00 0.00
44.00 0.00 0.00
45.00 0.00 0.00
46.00 0.00 0.00
47.00 0.00 0.00
48.00 0.00 0.00
49.00 0.00 0.00
50.00 0.00 0.00
51.00 0.00 0.00

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Outflow
(cfs)

52.00 0.00 0.00
53.00 0.00 0.00
54.00 0.00 0.00
55.00 0.00 0.00
56.00 0.00 0.00
57.00 0.00 0.00
58.00 0.00 0.00
59.00 0.00 0.00
60.00 0.00 0.00
61.00 0.00 0.00
62.00 0.00 0.00
63.00 0.00 0.00
64.00 0.00 0.00
65.00 0.00 0.00
66.00 0.00 0.00
67.00 0.00 0.00
68.00 0.00 0.00
69.00 0.00 0.00
70.00 0.00 0.00
71.00 0.00 0.00
72.00 0.00 0.00
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Summary for Pond 21P: Biofilter A

Inflow Area = 0.829 ac, 37.64% Impervious,  Inflow Depth = 3.84"    for  100-yr event
Inflow = 5.97 cfs @ 12.12 hrs,  Volume= 0.265 af
Outflow = 2.39 cfs @ 12.23 hrs,  Volume= 0.265 af,  Atten= 60%,  Lag= 6.2 min
Discarded = 0.02 cfs @ 12.23 hrs,  Volume= 0.018 af
Primary = 2.37 cfs @ 12.23 hrs,  Volume= 0.247 af
     Routed to Pond 25P : Biofilter B

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 928.99' @ 12.23 hrs   Surf.Area= 0.041 ac   Storage= 0.081 af

Plug-Flow detention time= 56.7 min calculated for 0.265 af (100% of inflow)
Center-of-Mass det. time= 56.8 min ( 847.8 - 791.0 )

Volume Invert Avail.Storage Storage Description

#1 925.50' 0.103 af Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (acres) (acre-feet) (acre-feet)

925.50 0.013 0.000 0.000
926.50 0.013 0.013 0.013
929.50 0.047 0.090 0.103

Device Routing     Invert Outlet Devices

#1 Primary 926.00' 8.0"  Round Culvert   L= 54.2'   Ke= 0.500   
Inlet / Outlet Invert= 926.00' / 925.75'   S= 0.0046 '/'   Cc= 0.900   
n= 0.011,  Flow Area= 0.35 sf   

#2 Discarded 925.50' 0.500 in/hr Exfiltration over Surface area   
#3 Device 1 926.00' 4.0" Vert. Underdrain    C= 0.600   Limited to weir flow at low heads   
#4 Device 1 928.00' 36.0" Horiz. Riser    C= 0.600   Limited to weir flow at low heads   

Discarded OutFlow  Max=0.02 cfs @ 12.23 hrs  HW=928.99'   (Free Discharge)
2=Exfiltration  (Exfiltration Controls 0.02 cfs)

Primary OutFlow  Max=2.37 cfs @ 12.23 hrs  HW=928.99'  TW=926.23'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 2.37 cfs @ 6.80 fps)

3=Underdrain  (Passes < 0.70 cfs potential flow)
4=Riser  (Passes < 30.44 cfs potential flow)
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Pond 21P: Biofilter A

Inflow
Outflow
Discarded
Primary

Hydrograph

Time  (hours)
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Inflow Area=0.829 ac

Peak Elev=928.99'

Storage=0.081 af

5.97 cfs

2.39 cfs

0.02 cfs

2.37 cfs
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Hydrograph for Pond 21P: Biofilter A

Time
(hours)

Inflow
(cfs)

Storage
(acre-feet)

Elevation
(feet)

Outflow
(cfs)

Discarded
(cfs)

Primary
(cfs)

0.00 0.00 0.000 925.50 0.00 0.00 0.00
2.00 0.00 0.000 925.50 0.00 0.00 0.00
4.00 0.00 0.000 925.50 0.00 0.00 0.00
6.00 0.00 0.000 925.50 0.00 0.00 0.00
8.00 0.01 0.000 925.51 0.01 0.01 0.00

10.00 0.05 0.003 925.74 0.01 0.01 0.00
12.00 2.75 0.036 927.68 0.53 0.01 0.52
14.00 0.16 0.023 927.09 0.41 0.01 0.40
16.00 0.08 0.009 926.20 0.09 0.01 0.08
18.00 0.07 0.009 926.17 0.07 0.01 0.06
20.00 0.05 0.008 926.14 0.05 0.01 0.04
22.00 0.03 0.008 926.11 0.03 0.01 0.03
24.00 0.01 0.007 926.06 0.02 0.01 0.01
26.00 0.00 0.006 925.97 0.01 0.01 0.00
28.00 0.00 0.005 925.88 0.01 0.01 0.00
30.00 0.00 0.004 925.80 0.01 0.01 0.00
32.00 0.00 0.003 925.72 0.01 0.01 0.00
34.00 0.00 0.002 925.63 0.01 0.01 0.00
36.00 0.00 0.001 925.55 0.01 0.01 0.00
38.00 0.00 0.000 925.50 0.00 0.00 0.00
40.00 0.00 0.000 925.50 0.00 0.00 0.00
42.00 0.00 0.000 925.50 0.00 0.00 0.00
44.00 0.00 0.000 925.50 0.00 0.00 0.00
46.00 0.00 0.000 925.50 0.00 0.00 0.00
48.00 0.00 0.000 925.50 0.00 0.00 0.00
50.00 0.00 0.000 925.50 0.00 0.00 0.00
52.00 0.00 0.000 925.50 0.00 0.00 0.00
54.00 0.00 0.000 925.50 0.00 0.00 0.00
56.00 0.00 0.000 925.50 0.00 0.00 0.00
58.00 0.00 0.000 925.50 0.00 0.00 0.00
60.00 0.00 0.000 925.50 0.00 0.00 0.00
62.00 0.00 0.000 925.50 0.00 0.00 0.00
64.00 0.00 0.000 925.50 0.00 0.00 0.00
66.00 0.00 0.000 925.50 0.00 0.00 0.00
68.00 0.00 0.000 925.50 0.00 0.00 0.00
70.00 0.00 0.000 925.50 0.00 0.00 0.00
72.00 0.00 0.000 925.50 0.00 0.00 0.00
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Summary for Pond 22P: Post-Development ADS System

Inflow Area = 0.869 ac, 56.50% Impervious,  Inflow Depth = 4.47"    for  100-yr event
Inflow = 6.93 cfs @ 12.12 hrs,  Volume= 0.324 af
Outflow = 4.68 cfs @ 12.17 hrs,  Volume= 0.324 af,  Atten= 32%,  Lag= 3.0 min
Discarded = 0.02 cfs @ 8.03 hrs,  Volume= 0.025 af
Primary = 4.66 cfs @ 12.17 hrs,  Volume= 0.298 af
     Routed to Reach 38R : Post-Develpment

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 918.81' @ 12.17 hrs   Surf.Area= 1,375 sf   Storage= 3,397 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 25.1 min ( 800.2 - 775.1 )

Volume Invert Avail.Storage Storage Description

#1A 915.25' 2,382 cf 19.42'W x 70.79'L x 6.75'H Field A
9,278 cf Overall - 3,324 cf Embedded = 5,954 cf  x 40.0% Voids

#2A 916.00' 3,324 cf ADS_StormTech MC-7200 +Cap  x 18  Inside #1
Effective Size= 91.2"W x 60.0"H => 26.68 sf x 6.59'L = 175.9 cf
Overall Size= 100.0"W x 60.0"H x 6.95'L with 0.36' Overlap
18 Chambers in 2 Rows
Cap Storage= 39.5 cf x 2 x 2 rows = 158.0 cf

5,706 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing     Invert Outlet Devices

#1 Primary 915.25' 12.0"  Round Culvert   
L= 156.7'   CMP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 915.25' / 914.75'   S= 0.0032 '/'   Cc= 0.900   
n= 0.011,  Flow Area= 0.79 sf   

#2 Device 1 915.25' 4.0" Vert. Orifice    C= 0.600   Limited to weir flow at low heads   
#3 Device 1 919.75' 3.0' long Sharp-Crested Rectangular Weir   2 End Contraction(s)   
#4 Discarded 915.25' 0.500 in/hr Exfiltration over Surface area   
#5 Device 1 917.25' 12.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   

Discarded OutFlow  Max=0.02 cfs @ 8.03 hrs  HW=915.32'   (Free Discharge)
4=Exfiltration  (Exfiltration Controls 0.02 cfs)

Primary OutFlow  Max=4.66 cfs @ 12.17 hrs  HW=918.81'  TW=0.00'   (Dynamic Tailwater)
1=Culvert  (Passes 4.66 cfs of 4.92 cfs potential flow)

2=Orifice  (Orifice Controls 0.77 cfs @ 8.86 fps)
3=Sharp-Crested Rectangular Weir  ( Controls 0.00 cfs)
5=Orifice/Grate  (Orifice Controls 3.89 cfs @ 4.95 fps)



MSE 24-hr 3  100-yr Rainfall=6.30"Womens Leadership Hydrology
  Printed  9/11/2023Prepared by Ruekert & Mielke, Inc

Page 113HydroCAD® 10.20-3c  s/n 07651  © 2023 HydroCAD Software Solutions LLC

Pond 22P: Post-Development ADS System - Chamber Wizard Field A

Chamber Model = ADS_StormTech MC-7200 +Cap (ADS StormTech® MC-7200 with cap volume)

Effective Size= 91.2"W x 60.0"H => 26.68 sf x 6.59'L = 175.9 cf
Overall Size= 100.0"W x 60.0"H x 6.95'L with 0.36' Overlap
Cap Storage= 39.5 cf x 2 x 2 rows = 158.0 cf

100.0" Wide + 9.0" Spacing = 109.0" C-C Row Spacing

9 Chambers/Row x 6.59' Long +2.73' Cap Length x 2 = 64.79' Row Length +36.0" End Stone x 2 = 70.79' 
Base Length
2 Rows x 100.0" Wide + 9.0" Spacing x 1 + 12.0" Side Stone x 2 = 19.42' Base Width
9.0" Stone Base + 60.0" Chamber Height + 12.0" Stone Cover = 6.75' Field Height

18 Chambers x 175.9 cf + 39.5 cf Cap Volume x 2 x 2 Rows = 3,323.8 cf Chamber Storage

9,278.1 cf Field - 3,323.8 cf Chambers = 5,954.4 cf Stone x 40.0% Voids = 2,381.7 cf Stone Storage

Chamber Storage + Stone Storage = 5,705.5 cf = 0.131 af
Overall Storage Efficiency = 61.5%
Overall System Size = 70.79' x 19.42' x 6.75'

18 Chambers @ $ 1,200.00 /ea = $ 21,600.00
343.6 cy Field Excavation @ $ 1.00 /cy = $ 343.63
220.5 cy Stone @ $ 30.00 /cy = $ 6,615.97
Total Cost = $ 28,559.60
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Pond 22P: Post-Development ADS System
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Hydrograph for Pond 22P: Post-Development ADS System

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Outflow
(cfs)

Discarded
(cfs)

Primary
(cfs)

0.00 0.00 0 915.25 0.00 0.00 0.00
2.00 0.00 0 915.25 0.00 0.00 0.00
4.00 0.00 0 915.25 0.00 0.00 0.00
6.00 0.01 0 915.25 0.01 0.01 0.00
8.00 0.03 36 915.32 0.03 0.02 0.01

10.00 0.09 100 915.43 0.09 0.02 0.07
12.00 3.37 1,791 917.25 0.59 0.02 0.57
14.00 0.18 968 916.50 0.45 0.02 0.44
16.00 0.09 108 915.45 0.10 0.02 0.08
18.00 0.07 90 915.41 0.07 0.02 0.06
20.00 0.05 72 915.38 0.06 0.02 0.04
22.00 0.03 51 915.34 0.04 0.02 0.02
24.00 0.01 21 915.29 0.02 0.02 0.00
26.00 0.00 0 915.25 0.00 0.00 0.00
28.00 0.00 0 915.25 0.00 0.00 0.00
30.00 0.00 0 915.25 0.00 0.00 0.00
32.00 0.00 0 915.25 0.00 0.00 0.00
34.00 0.00 0 915.25 0.00 0.00 0.00
36.00 0.00 0 915.25 0.00 0.00 0.00
38.00 0.00 0 915.25 0.00 0.00 0.00
40.00 0.00 0 915.25 0.00 0.00 0.00
42.00 0.00 0 915.25 0.00 0.00 0.00
44.00 0.00 0 915.25 0.00 0.00 0.00
46.00 0.00 0 915.25 0.00 0.00 0.00
48.00 0.00 0 915.25 0.00 0.00 0.00
50.00 0.00 0 915.25 0.00 0.00 0.00
52.00 0.00 0 915.25 0.00 0.00 0.00
54.00 0.00 0 915.25 0.00 0.00 0.00
56.00 0.00 0 915.25 0.00 0.00 0.00
58.00 0.00 0 915.25 0.00 0.00 0.00
60.00 0.00 0 915.25 0.00 0.00 0.00
62.00 0.00 0 915.25 0.00 0.00 0.00
64.00 0.00 0 915.25 0.00 0.00 0.00
66.00 0.00 0 915.25 0.00 0.00 0.00
68.00 0.00 0 915.25 0.00 0.00 0.00
70.00 0.00 0 915.25 0.00 0.00 0.00
72.00 0.00 0 915.25 0.00 0.00 0.00
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Summary for Pond 25P: Biofilter B

Inflow Area = 1.231 ac, 46.06% Impervious,  Inflow Depth = 3.94"    for  100-yr event
Inflow = 5.65 cfs @ 12.13 hrs,  Volume= 0.404 af
Outflow = 5.12 cfs @ 12.16 hrs,  Volume= 0.404 af,  Atten= 9%,  Lag= 1.8 min
Discarded = 0.02 cfs @ 12.16 hrs,  Volume= 0.022 af
Primary = 5.11 cfs @ 12.16 hrs,  Volume= 0.383 af
     Routed to Reach 38R : Post-Develpment

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 926.29' @ 12.16 hrs   Surf.Area= 0.038 ac   Storage= 0.065 af

Plug-Flow detention time= 43.2 min calculated for 0.404 af (100% of inflow)
Center-of-Mass det. time= 43.3 min ( 845.4 - 802.2 )

Volume Invert Avail.Storage Storage Description

#1 923.75' 0.132 af Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (acres) (acre-feet) (acre-feet)

923.75 0.020 0.000 0.000
924.75 0.020 0.020 0.020
927.75 0.055 0.112 0.132

Device Routing     Invert Outlet Devices

#1 Discarded 923.75' 0.500 in/hr Exfiltration over Surface area   
#2 Primary 923.97' 12.0"  Round Culvert   L= 36.7'   Ke= 0.500   

Inlet / Outlet Invert= 923.97' / 923.56'   S= 0.0112 '/'   Cc= 0.900   
n= 0.011,  Flow Area= 0.79 sf   

#3 Device 2 923.97' 4.0" Vert. Underdrain    C= 0.600   Limited to weir flow at low heads   
#4 Device 2 926.00' 36.0" Horiz. Riser    C= 0.600   Limited to weir flow at low heads   

Discarded OutFlow  Max=0.02 cfs @ 12.16 hrs  HW=926.29'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.02 cfs)

Primary OutFlow  Max=5.10 cfs @ 12.16 hrs  HW=926.29'  TW=0.00'   (Dynamic Tailwater)
2=Culvert  (Inlet Controls 5.10 cfs @ 6.50 fps)

3=Underdrain  (Passes < 0.62 cfs potential flow)
4=Riser  (Passes < 4.86 cfs potential flow)
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Pond 25P: Biofilter B
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Hydrograph for Pond 25P: Biofilter B

Time
(hours)

Inflow
(cfs)

Storage
(acre-feet)

Elevation
(feet)

Outflow
(cfs)

Discarded
(cfs)

Primary
(cfs)

0.00 0.00 0.000 923.75 0.00 0.00 0.00
2.00 0.00 0.000 923.75 0.00 0.00 0.00
4.00 0.00 0.000 923.75 0.00 0.00 0.00
6.00 0.00 0.000 923.75 0.00 0.00 0.00
8.00 0.01 0.000 923.75 0.01 0.01 0.00

10.00 0.04 0.002 923.86 0.01 0.01 0.00
12.00 2.21 0.038 925.48 0.50 0.01 0.49
14.00 0.49 0.053 925.96 0.58 0.02 0.57
16.00 0.12 0.017 924.61 0.30 0.01 0.29
18.00 0.10 0.009 924.18 0.10 0.01 0.09
20.00 0.07 0.008 924.14 0.07 0.01 0.06
22.00 0.04 0.007 924.10 0.05 0.01 0.04
24.00 0.02 0.006 924.05 0.02 0.01 0.01
26.00 0.00 0.004 923.95 0.01 0.01 0.00
28.00 0.00 0.002 923.87 0.01 0.01 0.00
30.00 0.00 0.001 923.78 0.01 0.01 0.00
32.00 0.00 0.000 923.75 0.00 0.00 0.00
34.00 0.00 0.000 923.75 0.00 0.00 0.00
36.00 0.00 0.000 923.75 0.00 0.00 0.00
38.00 0.00 0.000 923.75 0.00 0.00 0.00
40.00 0.00 0.000 923.75 0.00 0.00 0.00
42.00 0.00 0.000 923.75 0.00 0.00 0.00
44.00 0.00 0.000 923.75 0.00 0.00 0.00
46.00 0.00 0.000 923.75 0.00 0.00 0.00
48.00 0.00 0.000 923.75 0.00 0.00 0.00
50.00 0.00 0.000 923.75 0.00 0.00 0.00
52.00 0.00 0.000 923.75 0.00 0.00 0.00
54.00 0.00 0.000 923.75 0.00 0.00 0.00
56.00 0.00 0.000 923.75 0.00 0.00 0.00
58.00 0.00 0.000 923.75 0.00 0.00 0.00
60.00 0.00 0.000 923.75 0.00 0.00 0.00
62.00 0.00 0.000 923.75 0.00 0.00 0.00
64.00 0.00 0.000 923.75 0.00 0.00 0.00
66.00 0.00 0.000 923.75 0.00 0.00 0.00
68.00 0.00 0.000 923.75 0.00 0.00 0.00
70.00 0.00 0.000 923.75 0.00 0.00 0.00
72.00 0.00 0.000 923.75 0.00 0.00 0.00
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Summary for Pond 33P: Biofilter D

Inflow Area = 0.261 ac, 67.43% Impervious,  Inflow Depth = 4.86"    for  100-yr event
Inflow = 2.22 cfs @ 12.12 hrs,  Volume= 0.106 af
Outflow = 0.54 cfs @ 12.32 hrs,  Volume= 0.106 af,  Atten= 76%,  Lag= 11.6 min
Discarded = 0.01 cfs @ 12.32 hrs,  Volume= 0.017 af
Primary = 0.53 cfs @ 12.32 hrs,  Volume= 0.088 af
     Routed to Reach 38R : Post-Develpment

Routing by Dyn-Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.01 hrs
Peak Elev= 923.22' @ 12.32 hrs   Surf.Area= 0.028 ac   Storage= 0.039 af

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 69.6 min ( 838.3 - 768.8 )

Volume Invert Avail.Storage Storage Description

#1 921.25' 0.073 af Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (acres) (acre-feet) (acre-feet)

921.25 0.017 0.000 0.000
922.25 0.017 0.017 0.017
924.25 0.039 0.056 0.073

Device Routing     Invert Outlet Devices

#1 Discarded 921.25' 0.500 in/hr Exfiltration over Surface area   
#2 Primary 921.47' 6.0"  Round Culvert   L= 36.9'   Ke= 0.500   

Inlet / Outlet Invert= 921.47' / 920.56'   S= 0.0247 '/'   Cc= 0.900   
n= 0.011,  Flow Area= 0.20 sf   

#3 Device 2 921.47' 4.0" Vert. Underdrain    C= 0.600   Limited to weir flow at low heads   
#4 Device 2 924.00' 36.0" Horiz. Riser    C= 0.600   Limited to weir flow at low heads   

Discarded OutFlow  Max=0.01 cfs @ 12.32 hrs  HW=923.22'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.01 cfs)

Primary OutFlow  Max=0.53 cfs @ 12.32 hrs  HW=923.22'  TW=0.00'   (Dynamic Tailwater)
2=Culvert  (Passes 0.53 cfs of 1.16 cfs potential flow)

3=Underdrain  (Orifice Controls 0.53 cfs @ 6.05 fps)
4=Riser  ( Controls 0.00 cfs)
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Pond 33P: Biofilter D
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Hydrograph for Pond 33P: Biofilter D

Time
(hours)

Inflow
(cfs)

Storage
(acre-feet)

Elevation
(feet)

Outflow
(cfs)

Discarded
(cfs)

Primary
(cfs)

0.00 0.00 0.000 921.25 0.00 0.00 0.00
2.00 0.00 0.000 921.25 0.00 0.00 0.00
4.00 0.00 0.000 921.25 0.00 0.00 0.00
6.00 0.01 0.000 921.25 0.01 0.01 0.00
8.00 0.01 0.000 921.26 0.01 0.01 0.00

10.00 0.03 0.002 921.40 0.01 0.01 0.00
12.00 1.11 0.016 922.22 0.33 0.01 0.32
14.00 0.06 0.008 921.73 0.13 0.01 0.13
16.00 0.03 0.005 921.57 0.03 0.01 0.02
18.00 0.02 0.005 921.55 0.02 0.01 0.02
20.00 0.02 0.005 921.53 0.02 0.01 0.01
22.00 0.01 0.004 921.51 0.01 0.01 0.00
24.00 0.00 0.004 921.48 0.01 0.01 0.00
26.00 0.00 0.003 921.40 0.01 0.01 0.00
28.00 0.00 0.001 921.31 0.01 0.01 0.00
30.00 0.00 0.000 921.25 0.00 0.00 0.00
32.00 0.00 0.000 921.25 0.00 0.00 0.00
34.00 0.00 0.000 921.25 0.00 0.00 0.00
36.00 0.00 0.000 921.25 0.00 0.00 0.00
38.00 0.00 0.000 921.25 0.00 0.00 0.00
40.00 0.00 0.000 921.25 0.00 0.00 0.00
42.00 0.00 0.000 921.25 0.00 0.00 0.00
44.00 0.00 0.000 921.25 0.00 0.00 0.00
46.00 0.00 0.000 921.25 0.00 0.00 0.00
48.00 0.00 0.000 921.25 0.00 0.00 0.00
50.00 0.00 0.000 921.25 0.00 0.00 0.00
52.00 0.00 0.000 921.25 0.00 0.00 0.00
54.00 0.00 0.000 921.25 0.00 0.00 0.00
56.00 0.00 0.000 921.25 0.00 0.00 0.00
58.00 0.00 0.000 921.25 0.00 0.00 0.00
60.00 0.00 0.000 921.25 0.00 0.00 0.00
62.00 0.00 0.000 921.25 0.00 0.00 0.00
64.00 0.00 0.000 921.25 0.00 0.00 0.00
66.00 0.00 0.000 921.25 0.00 0.00 0.00
68.00 0.00 0.000 921.25 0.00 0.00 0.00
70.00 0.00 0.000 921.25 0.00 0.00 0.00
72.00 0.00 0.000 921.25 0.00 0.00 0.00
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~r:\clients data\6201-10000 womens leadership center\womens leadership center\swmr\women's leadership swmr.docx~

APPENDIX F:  Storm Water Quality – WINSLAMM Calculations





Data file name:  R:\CLIENTS DATA\6201-10000 Womens Leadership Center\Womens Leadership 
Center\Modeling\Winslamm.mdb

WinSLAMM Version 10.5.0

Rain file name:  C:\WinSLAMM Files\Rain Files\WI_Multi_rain\Madison\WisReg - Madison WI Annual 
1981.ran

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

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

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

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

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

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

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

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

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

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

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

Cost Data file name:  

Seed for random number generator:  -42 

Study period starting date:  01/01/81       Study period ending date:  12/31/81

Start of Winter Season:  12/02              End of Winter Season:  03/12

Date:  09-11-2023                           Time:  17:25:37

Site information:  

LU# 1 - Commercial:  Basin A-1     Total area (ac):  0.549

     13 - Paved Parking 1:  0.265 ac.    Connected    Source Area PSD File: C:\WinSLAMM Files\NURP.cpz

     45 - Large Landscaped Areas 1:  0.237 ac.    Normal Silty    Source Area PSD File: C:\WinSLAMM 
Files\NURP.cpz

     70 - Water Body Areas:  0.047 ac.    Source Area PSD File: C:\WinSLAMM Files\\Commercial Land Use

              



LU# 2 - Commercial:  Basin A-2     Total area (ac):  0.047

     57 - Undeveloped Areas 1:  0.047 ac.    Normal Silty    Source Area PSD File: C:\WinSLAMM 
Files\NURP.cpz

              

LU# 3 - Commercial:  From Off Site     Total area (ac):  0.116

     45 - Large Landscaped Areas 1:  0.116 ac.    Normal Silty    Source Area PSD File: C:\WinSLAMM 
Files\NURP.cpz

              

LU# 4 - Commercial:  Basin B-1     Total area (ac):  0.382

     13 - Paved Parking 1:  0.205 ac.    Connected    Source Area PSD File: C:\WinSLAMM Files\NURP.cpz

     45 - Large Landscaped Areas 1:  0.127 ac.    Normal Silty    Source Area PSD File: C:\WinSLAMM 
Files\NURP.cpz

     70 - Water Body Areas:  0.050 ac.    Source Area PSD File: C:\WinSLAMM Files\\Commercial Land Use

              

LU# 5 - Commercial:  Basin B-2     Total area (ac):  0.020

     57 - Undeveloped Areas 1:  0.020 ac.    Normal Silty    Source Area PSD File: C:\WinSLAMM 
Files\NURP.cpz

              

LU# 6 - Commercial:  Basin C-1     Total area (ac):  0.590

     1 - Roofs 1:  0.206 ac.    Pitched    Connected    Source Area PSD File: C:\WinSLAMM Files\NURP.cpz

     13 - Paved Parking 1:  0.285 ac.    Connected    Source Area PSD File: C:\WinSLAMM Files\NURP.cpz

     45 - Large Landscaped Areas 1:  0.099 ac.    Normal Silty    Source Area PSD File: C:\WinSLAMM 
Files\NURP.cpz

              

LU# 7 - Commercial:  Basin C-2     Total area (ac):  0.279

     57 - Undeveloped Areas 1:  0.279 ac.    Normal Silty    Source Area PSD File: C:\WinSLAMM 
Files\NURP.cpz

              

LU# 8 - Commercial:  Basin D-1     Total area (ac):  0.205

     13 - Paved Parking 1:  0.137 ac.    Connected    Source Area PSD File: C:\WinSLAMM Files\NURP.cpz



     45 - Large Landscaped Areas 1:  0.029 ac.    Normal Silty    Source Area PSD File: C:\WinSLAMM 
Files\NURP.cpz

     70 - Water Body Areas:  0.039 ac.    Source Area PSD File: C:\WinSLAMM Files\\Commercial Land Use

              

LU# 9 - Commercial:  Basin D-2     Total area (ac):  0.056

     57 - Undeveloped Areas 1:  0.056 ac.    Normal Silty    Source Area PSD File: C:\WinSLAMM 
Files\NURP.cpz

              

LU# 10 - Commercial:  Undetained     Total area (ac):  1.229

     1 - Roofs 1:  0.210 ac.    Pitched    Disconnected    Normal Silty    Source Area PSD File: C:\WinSLAMM 
Files\NURP.cpz

     13 - Paved Parking 1:  0.179 ac.    Disconnected    Normal Silty    Source Area PSD File: C:\WinSLAMM 
Files\NURP.cpz

     45 - Large Landscaped Areas 1:  0.700 ac.    Normal Silty    Source Area PSD File: C:\WinSLAMM 
Files\NURP.cpz

     71 - Other Pervious Areas 1:  0.140 ac.    Normal Silty    Source Area PSD File: C:\WinSLAMM 
Files\NURP.cpz

              

      Control Practice 1:  Other Device CP# 1 (DS) - Removed

         Fraction of drainage area served by device (ac) = 1.00

         Particulate Concentration reduction fraction = 1.00

         Filterable Concentration reduction fraction = 1.00

         Runoff volume reduction fraction = 0

      Control Practice 2:  Biofilter CP# 1 (DS) - Biofilter A

         1.  Top area (square feet) =  2400 

         2.  Bottom aea (square feet) =  575 

         3.  Depth (ft):   6 

         4.  Biofilter width (ft) - for Cost Purposes Only:   10 

         5.  Infiltration rate (in/hr) =  0.5 



         6.  Random infiltration rate generation?  No

         7.  Infiltration rate fraction (side):   0.001 

         8.  Infiltration rate fraction (bottom):   1 

         9.  Depth of biofilter that is rock filled (ft) 1 

         10.  Porosity of rock filled volume =  0.33 

         11.  Engineered soil infiltration rate:   3.6 

         12.  Engineered soil depth (ft) =  2 

         13.  Engineered soil porosity =  0.33 

         14. Percent solids reduction due to flow through engineered soil =  80 

         15. Biofilter peak to average flow ratio =  3.8 

         16. Number of biofiltration control devices =  1 

         17. Particle size distribution file:  Not needed - calculated by program

         18. Initial water surface elevation (ft):   0 

              Soil Data                        Soil Type Fraction in Eng. Soil

             User-Defined Media Type                  1.000

              Biofilter Outlet/Discharge Characteristics:

             Outlet type:  Broad Crested Weir

                     1.  Weir crest length (ft):   10 

                     2.  Weir crest width (ft):   10 

                     3.  Height of datum to bottom of weir opening:   5.99 

             Outlet type:  Vertical Stand Pipe

                     1.  Stand pipe diameter (ft):   3 

                     2.  Stand pipe height above datum (ft):   4.5 

             Outlet type:  Drain Tile/Underdrain

                     1.  Underdrain outlet diameter (ft):   0.33 

                     2.  Invert elevation above datum (ft):   1.5 

                     3.  Number of underdrain outlets:   1 

      Control Practice 3:  Other Device CP# 2 (DS) - Removed



         Fraction of drainage area served by device (ac) = 1.00

         Particulate Concentration reduction fraction = 1.00

         Filterable Concentration reduction fraction = 1.00

         Runoff volume reduction fraction = 0

      Control Practice 4:  Biofilter CP# 2 (DS) - Biofilter B

         1.  Top area (square feet) =  2750 

         2.  Bottom aea (square feet) =  875 

         3.  Depth (ft):   6 

         4.  Biofilter width (ft) - for Cost Purposes Only:   10 

         5.  Infiltration rate (in/hr) =  0.5 

         6.  Random infiltration rate generation?  No

         7.  Infiltration rate fraction (side):   0.001 

         8.  Infiltration rate fraction (bottom):   1 

         9.  Depth of biofilter that is rock filled (ft) 1 

         10.  Porosity of rock filled volume =  0.33 

         11.  Engineered soil infiltration rate:   3.6 

         12.  Engineered soil depth (ft) =  2 

         13.  Engineered soil porosity =  0.33 

         14. Percent solids reduction due to flow through engineered soil =  80 

         15. Biofilter peak to average flow ratio =  3.8 

         16. Number of biofiltration control devices =  1 

         17. Particle size distribution file:  Not needed - calculated by program

         18. Initial water surface elevation (ft):   0 

              Soil Data                        Soil Type Fraction in Eng. Soil

             User-Defined Media Type                  1.000

              Biofilter Outlet/Discharge Characteristics:

             Outlet type:  Broad Crested Weir

                     1.  Weir crest length (ft):   10 



                     2.  Weir crest width (ft):   10 

                     3.  Height of datum to bottom of weir opening:   5.99 

             Outlet type:  Vertical Stand Pipe

                     1.  Stand pipe diameter (ft):   3 

                     2.  Stand pipe height above datum (ft):   4.75 

             Outlet type:  Drain Tile/Underdrain

                     1.  Underdrain outlet diameter (ft):   0.33 

                     2.  Invert elevation above datum (ft):   0.66 

                     3.  Number of underdrain outlets:   1 

      Control Practice 5:  Other Device CP# 3 (DS) - Removed

         Fraction of drainage area served by device (ac) = 1.00

         Particulate Concentration reduction fraction = 1.00

         Filterable Concentration reduction fraction = 1.00

         Runoff volume reduction fraction = 0

      Control Practice 6:  Upflo Filter CP# 1 (DS) - ADS Filter

         Media Type:  CPZ

         Fraction of Area Served by Upflo Filters (0-1):  1.0

         Height from Outlet Invert to Structure Top (ft):  5.3

         Sump Depth (ft):  2.00

         The program will determine the Sump Cleaning/Filter Replacement Frequency

         Solve for Given Conditions

         Number of filters:  4

      Control Practice 7:  Isolator Row CP# 1 (DS) - ADS System

         Total available system length (ft) = 80

         Total available system width (ft) = 25

         Available height from chamber base to surface (ft) = 9.00

         Number of isolator rows = 1



         Native soil infiltration rate (in/hr) = 0.50

         Assumed stone porosity () = 0.33

         Sizing option:  Use all available area

         Selected Chamber Information

            Chamber type:  MC-4500

            Chamber height (in):  60.00

            Chamber width (in):  100.00

            Chamber segment length (in):  48.30

            Final storage volume (cf):  6420.6

            Number of rows:  2

            Row length (ft):  73.9

            Total system length (ft):  144.9

            Total system width (ft):  16.7

            Number of chambers:  36

         Overflow weir invert elevation (ft) = 4.50

         Orifice 1 invert elevation (ft) = 0.00

         Orifice 1 diameter (ft) = 0.50

         Drain Tile Not Present

      Control Practice 8:  Biofilter CP# 3 (DS) - Biofilter D

         1.  Top area (square feet) =  1750 

         2.  Bottom aea (square feet) =  750 

         3.  Depth (ft):   5 

         4.  Biofilter width (ft) - for Cost Purposes Only:   10 

         5.  Infiltration rate (in/hr) =  0.5 

         6.  Random infiltration rate generation?  No

         7.  Infiltration rate fraction (side):   0.001 

         8.  Infiltration rate fraction (bottom):   1 

         9.  Depth of biofilter that is rock filled (ft) 1 



         10.  Porosity of rock filled volume =  0.33 

         11.  Engineered soil infiltration rate:   3.6 

         12.  Engineered soil depth (ft) =  2 

         13.  Engineered soil porosity =  0.33 

         14. Percent solids reduction due to flow through engineered soil =  80 

         15. Biofilter peak to average flow ratio =  3.8 

         16. Number of biofiltration control devices =  1 

         17. Particle size distribution file:  Not needed - calculated by program

         18. Initial water surface elevation (ft):   0 

              Soil Data                        Soil Type Fraction in Eng. Soil

             User-Defined Media Type                  1.000

              Biofilter Outlet/Discharge Characteristics:

             Outlet type:  Broad Crested Weir

                     1.  Weir crest length (ft):   10 

                     2.  Weir crest width (ft):   10 

                     3.  Height of datum to bottom of weir opening:   4.99 

             Outlet type:  Vertical Stand Pipe

                     1.  Stand pipe diameter (ft):   3 

                     2.  Stand pipe height above datum (ft):   4.25 

             Outlet type:  Drain Tile/Underdrain

                     1.  Underdrain outlet diameter (ft):   0.33 

                     2.  Invert elevation above datum (ft):   0.66 

                     3.  Number of underdrain outlets:   1 

      Control Practice 9:  Other Device CP# 4 (DS) - Removed

         Fraction of drainage area served by device (ac) = 1.00

         Particulate Concentration reduction fraction = 1.00

         Filterable Concentration reduction fraction = 1.00

         Runoff volume reduction fraction = 0
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APPENDIX G:  Storm Water Management Maintenance Agreement



VILLAGE OF WILLIAMS BAY
STORMWATER FACILITIES MAINTENANCE AGREEMENT

Document Title

THIS STORMWATER MAINTENANCE AGREEMENT
is between (“Owner”) 
And the Village of Williams Bay (“Village”)
on this date - - .

WHEREAS, the Owner has proposed to develop property lying within 
The Village of Williams Bay ,          
Walworth County, Wisconsin, described as follows:

Recording Area
Name and return addressLOT 1 CERTIFIED SURVEY NO 4998 RECORDED AS DOC #1053121 WCR. 

LOCATED IN SE1/4 SW1/4 SEC 1 T1N R16E & NE1/4 NW1/4 SEC 12 T1N 
R16E. 376112 SQ FT. VILLAGE OF WILLIAMS BAY; OMITTING WAS-1A

WA499800001

Parcel Identification Number (PIN).

WHEREAS, the Owner has submitted for approval by the County a permit application and Storm Water Management Plan, 
which require the construction and installation of stormwater management facilities pursuant to the Village of Williams 
Bay Stormwater Management Ordinance; and

WHEREAS, the Stormwater Management Ordinance requires, as a condition of permit approval, a financial guarantee and 
maintenance agreement between the Village and the Owner to ensure that the Owner will construct and maintain the 
stormwater facilities identified in the Stormwater Management Plan; and

WHEREAS, the Village and Owner have agreed to the estimated costs of the stormwater management facilities and 
the method of financial security to ensure the facilities will be constructed according to the plan.

NOW THEREFORE, THE UNDERSIGNED AGREE AS FOLLOWS:

1. Identification of Facilities and Costs. The Owner shall construct and install stormwater management 
facilities as depicted and shown on the Site Plan, [ENTER SITE REFERENCE NUMBER FOR THE PLAN 
THAT SHOWS TYPE AND LOCATION OF STORMWATER FACILITIES TO BE MAINTAINED]
Exhibit 3 , in accordance with the plans and specifications 
contained in the Stormwater Management Plan dated [ENTER DATE OF APPROVED STORMWATER 
MANANGEMENT PLAN] , on file with the Village, 
within two years from the date of this Agreement. The referenced documents are incorporated 
herein by reference.

2. Financial Guarantee. To ensure that the stormwater management improvements will be timely 
constructed according to plans and specifications in the Stormwater Management Plan and as a 
condition of approval of a permit, the Owner shall provide a financial guarantee in the amount of 100
percent of the estimated costs of construction. The form of the financial guarantee must be approved 
by the Village of Williams Bay Zoning Administrator.



3. Maintenance. The Owner shall maintain the stormwater management facilities in good working order 
in accordance with their design functions and the Stormwater Post-Construction Maintenance Plan. 
The Owner shall conduct regular inspections at least two times per year. The Operations and 
Maintenance Report attached to the Stormwater Post-Construction Maintenance Plan shall be used 
in connection with the regular inspections. The Owner shall keep the Operations and Maintenance 
Reports from past inspections and shall keep a log of all maintenance activities, including the date and 
type of maintenance performed. The reports and maintenance log shall be made available to the 
Village for review upon request. Deficiencies shall be noted in the Operations and Maintenance 
Reports.

4. The Owner hereby grants to the Village: the right to access the property to conduct inspections of 
the stormwater management facilities during construction; the right to access the property, upon 
reasonable notice to the Owner; to conduct inspections to determine whether the stormwater 
management facilities are maintained pursuant to the schedule of maintenance; to perform 
required maintenance if owner refuses or fails to perform maintenance within a reasonable 
timeframe. The Village may assess the cost of such maintenance against the Owner/property.

5. The Owner hereby agrees to restrict use of the property to protect the stormwater practices facilities. 
No building or structure (except for stormwater management) shall hereafter be erected, constructed, 
or moved into or onto any stormwater management facility including but not limited to detention or 
retention ponds, drainageways, drainage easements or vegetative buffers. No fill, grading or 
excavating (except for the construction and maintenance of the drainage facilities) shall be 
constructed within any detention or retention pond, drainageway, drainage easement, or vegetative 
buffer. There shall be no cultivation of crops, fruits, or vegetables; no dumping of ashes, waste, 
compost, or other garden, lawn, or domestic waste; nor any storage of vehicles, equipment, materials, 
or personal property of any kind in or on any detention or retention pond, drainageway, drainage 
easement, or vegetative buffer.

6. Successors. This Stormwater Facilities Maintenance Agreement shall bind the Owner, his, her or its 
successors and assigns, and shall inure to the benefit of the Village of Williams Bay.



WITNESS the following signatures and seals:
Owner Name:  

By:  

Printed Name: 

Title: 

STATE OF WISCONSIN)
: ss.

VILLAGE OF WILLIAMS BAY)

The foregoing Agreement was acknowledged before me this day of , 20  
By

Notary Public, State of Wisconsin
My commission is/expires: 

VILLAGE OF WILLIAMS BAY

By:  
Zoning Administrator

ACKNOWLEDGMENT

State of Wisconsin 
Village of Williams 
Bay
Personally, came before me on , the above name, to me known to be the person who 
executed the foregoing instrument and acknowledged the same.

Drafted By: Jordan Nolle, EIT

Notary Signature
Printed Name:                                             
Notary Public, State of Wisconsin
My commission expires:

S:/Zoning:/Stormwater Maint Agreement Rev 10/09/2017



Maintenance Provisions

Storm Sewer System

The owner shall maintain all components of the storm sewer system located onsite. 

Installation and maintenance shall be in accordance with the manufacturer’s guidelines. Any 

alterations to the approved storm sewer shall be approved by the Village Engineer. 

At a minimum, the storm sewer system shall be inspected annually and cleaned as needed to 

maintain design capacity.  

Bio-Infiltration Basin(s) 

Owner shall install a bio-infiltration system in accordance with plans approved by Village 

Engineer. Bio-infiltration basins shall be installed in accordance with WDNR Conservation 

Practice Standard #1004.

Any alterations to approved bio-infiltration system shall be approved by the Village Engineer.

Maintenance shall be required when system shows standing water beyond 72 hours of rain event.

Cleaning shall consist of removal of sediment, two (2) foot undercut, undercut replacement with 

material consisting of 30% compost and 70% sand and restoration in-kind. Restoration of plant 

material shall be by plugging, not seeding alone.

Owner shall install and maintain the bio-infiltration systems in accordance with plans approved by 

the Village. Owner shall maintain records of installation, inspections, cleaning and any other 

maintenance all in accordance with the applicable Ordinances.

Visual Inspection of the bio-infiltration system shall be performed monthly to identify and repair 

eroded areas and remove liter and debris, if applicable.

The Owner shall maintain plants by watering, weeding, hand pulling and/or herbicide applications, 

restoring plant saucers around planting holes, tightening and repairing any guy supports, replacing 

flagging of guy wires, pruning and resetting plants to proper grades or vertical positions, as 

required to establish healthy, viable plantings. Herbicide treatments shall be performed by licensed 

applicators who are experienced with native and non-native plant identification. Herbicides will 

be used in full conformance with label requirements and application techniques will limit 

overspray and damage to off-target species.

The Owner is responsible for a spot selective invasive weed control treatment on the entire basin 

area once in the initial growing season, two times in the first full growing season after seeding, two 

times in the second full growing season after seeding, and three times in the third full growing 

season after seeding. This can include combinations of hand weed control and selective herbicide 

treatment. Herbicide treatment can be conducted with tools such as hand held or backpack 

sprayers. Examples of common invasive species to be controlled from spread are Narrow-leaved 

cattail and reed canary grass in wetland areas; Canada thistle, Flowering spurge, Common teasel, 

Sweet clover, Red clover, Wild parsnip are examples of more upland type species to be controlled. 

Applications to perennial weeds need to occur prior to seed formation of such species. If such 

species do go to seed, contractor is responsible for cutting the seed heads, bagging them, and 

removing them from the project site. Herbicide applications that are necessary must be performed 

by qualified personnel trained in the identification of native species and also licensed appropriately 

for herbicide applications in the state or region in which they are applying.

Watering shall be provided every day for the first 10 days after installation, if rainfall is not 

sufficient. If plantings are planted in spring, water for 3 to 6 weeks after seed placement. If 

plantings are planted in the fall, water for 3 to 6 weeks in the spring if dry conditions exist until 

established. Apply water in a manner to preclude puddling, washing and erosion. The equivalent 

of one-half inch of rainfall per week shall be considered the minimum until germination.

All areas of the bio-infiltration system where the mulch has been displaced shall be re-mulched as 

needed. Additional mulch shall be applied annually.

Snow shall not be dumped directly onto the bio-infiltration system.

Maintenance of the bio-infiltration system will conform to Wisconsin Department of Natural 

Resources Technical Standard 1004.



Hydro International Up-Flo Filter

1. An Up-Flo Filter manufactured by Hydro International of Portland, ME containing four filter 

modules with CPZ media mix shall be installed in the storm catch basin in accordance with 

plans approved by the Village Engineer.

2. Any alterations to the approved Up-Flo Filter system shall be approved by the Village 

Engineer.

3. Owner shall inspect and maintain unit in accordance with manufacturer’s instructions and 

according to the following chart.

Activity Frequency
Inspection - Regularly during first year of installation.

- Every 6 months after the first year of installation.

Floatables/Oils Removal - Twice per year or as needed.

- Following a contaminated spill in the drainage area.

Sediment Removal - Twice annually after the first year of installation.

- Every 6 to 12 months after the first year of 

installation, depending on past experience.

- When sediment deposits reach 12” in depth.

- Following a contaminated spill in the drainage area.

Media Pack 
Replacement

- Once per year.

- Replacement is required any time inspection reveals 

that the high-water level indicator has been

activated after two consecutive storms and the 

subsequent weighing of the Media Bags shows a

wet weight greater than 40 lbs.

- Following a contaminated spill in the drainage area.

Drain Down Filter 
Replacement

- Once per year with Media Pack replacement

- Replacement is required anytime inspection reveals 

that the water level inside the vessel has

not reached a level equal with the base of the Filter 

Modules approximately 36 hours after a 1-inch rainfall

Underground Storage System

Regular inspections shall be completed at a minimum of once per year, typically in spring. This 

information will be used to determine the sediment build up within the system. Annual 

inspections should include the following:

1)     Locate the riser sections and cleanouts of the retention/detention system. The riser 

will typically be 24” in diameter or larger.

2)     Remove the lid from a riser.

3)     Measure the sediment buildup at each riser and cleanout location. Only certified 

confined space entry personnel having appropriate equipment should be permitted to 

enter the retention/detention System.

4)     Inspect each manifold, all laterals, and outlet pipes for sediment build up, 

obstructions, or other problems. Obstructions should be removed at this time.

5)     If measured sediment build up is 1-foot or more, cleaning should be performed at 

the earliest opportunity. A thorough cleaning of the system (manifolds and laterals) shall 

be performed by either manual methods or by a vacuum truck.

6)     All material removed from the system is considered hazardous waste and 

should be disposed of properly.

Any alterations to approved underground storage system shall be reviewed and approved by the 

Village Engineer. 
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September 15, 2023 
 
Ms. Bonnie Schaeffer 
Zoning Administrator 
Village of Williams Bay 
P.O. Box 580 
250 Williams Street 
Williams Bay, WI 53191 
 
Re: Response to Village Review Comments  

Women’s Leadership Center, Williams Bay, WI 
 
Village Engineer Review Comments dated September 1, 2023: 
 
1. General: 

a. Provide a full set of civil plans. Several sheets are in the stormwater report but not in the plan set.  
Full civil plans included in resubmittal. 

b. Incorporate the Village’s Standard Material List into the drawings. 
Material list added to plan sheet C-001 – General Notes. 

c. Provide a copy of the WDNR NOI permit when received. 
This will be provided when received. 

d. Provide a copy of the WDNR water main extension permit when received. 
This will be provided when received. 

2. Sheet C-500 (Grading & Erosion Control Plan): 

a. Show drainage divides. 
Drainage divides have been added to Exhibit 3 of the Stormwater Management Report. 

b. Provide wider riprap/flow spreaders at pipe outlets to reduce channelized flow. 
Rip rap adjusted to be wider. 

c. Show basin emergency overflow locations. 
The basins are currently not designed to have overflows. If the systems become clogged, the 
overland flow paths of the biofilters will spill off site. See the overland flow paths for more details.  

d. The proposed shed is blocking an existing drainage path. 
The west side of the proposed shed and parking lot has been regraded to modify the existing 
drainage path, but in no way is the existing drainage path being obstructed by the proposed shed. 

e. Show flumes and erosion control measures where stormwater enters basins. 
Flumes added to sheet, rip rap is present at all outfalls into basins and base of flumes. 

f. Show large storm event overland flow paths. 
Black arrows have been added to Exhibit 3 of the Stormwater Management Report. 

g. Provide project benchmarks. 
Project benchmarks have been added to plan sheet C-200 – Existing Conditions. 

3. Sheet C-700 (Proposed Subsurface Utility Plan): 

a. Provide a utility access and drainage easement per previous comments. 
Comment is being reviewed by the WLC team.  

b. Remove trees from the proposed water main easement. 
Trees have been removed. 

c. Provide a water main plan and profile. 
A profile for the proposed 8-inch water main has been included in plan sheet C-701 – Proposed 
Water Main Profile. Also per comment in page 4, hydrant H-1 has been moved and extended to 
Constance Boulevard for access by Village. 



 
 
 
Ms. Bonnie Schaeffer 
Village of Williams Bay 
September 15, 2023 
Page 2 
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d. Make sanitary sewer repairs per previous comments. 
Comment is being reviewed by the WLC team. 

e. Provide a 20-foot easement for the existing sanitary sewer. 
WLC will provide a 20-foot easement for the existing sanitary sewer. 

f. Remove trees over the existing sanitary sewer. 
Per the Village Engineer’s email dated 9/13/23, no additional trees will be removed at this time. 

4. Stormwater Management Report: 

a. The areas shown on the “Proposed Conditions Map” don’t match the areas listed in the narrative, 
Hydrocad calculations, and WinSLAMM calculations. 
Exhibit 2 has been updated, (C and D colors were reversed). 

b. Provide storm sewer and detention oversizing for future expansion of Constance Blvd. per 
previous comments. 
Comment is being reviewed by the WLC team.  

c. Provide the 10-year and 100-year Hydrocad calculations. 
10-year and 100-year calculations have been added to Appendix E 

d. Show the location of the “Hydro” suspended solids separation device on the plan. 
Label has been added to Exhibits 2 and 3. 

e. Biofilter basins should be designed with underdrains and overflow structures to provide proper 
infiltration and TSS removal per WDNR Technical Standard 1004. They are serving no purpose 
with outlet pipes located above the floor of the basins. 
Underdrains have been added to all biofilters and Exhibit 4. 

f. Provide the WinSLAMM input data for Biofilter D. 
Appendix F has been updated with all input data.  

g. Several 6-inch storm sewers are shown on the plans. We recommend minimum 8-inch storm 
sewers and preferably 12-inch. Clogging will become an issue with the number of branches, 
leaves, and animals in the area. 
All 6” storm sewers, other than roof drain pipe, have been upsized to 8” storm sewers. 

5. Review comment in Page 1: See the snip below for the latest concept; they are proposing to put a 
dock, storage shed and a system of boardwalks in the stormwater overland flow route for 30 acres of 
upstream land.  This overland flow route may need to drain approximately 100 acres of land following 
a future reconstruction of Constance Boulevard. 

We have reviewed the off-site drainage areas and are confident the shed location, the planned 
boardwalk and the existing dock will not impede the overland flow (off site and on site) within the 
ravine from reaching Geneva Lake. There is almost 70’ of grade change from Constance Blvd. to the 
lake, making it nearly impossible for off-site and on-site surface water to be impeded and back up on 
to the ROW or properties upstream. 

6. Review comment in Page 3: We still seek easements on the property for future sanitary sewer and 
drainage improvements between Constance Boulevard and Geneva Lake.  We need a to legally be 
able to put more water on their property when we expand Constance Boulevard in the future.   We 
also seek additional right-of-way to widen Constance Boulevard and provide a pedestrian path 
between the University and downtown to make this road safer. 

The request for a drainage and sanitary sewer easement along the west property line is being 
reviewed by the WLC team.  The request for additional right of way is being reviewed by the WLC 
team. 

  



 
 
 
Ms. Bonnie Schaeffer 
Village of Williams Bay 
September 15, 2023 
Page 3 
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Please feel free to contact me if you have any questions. 

Respectfully, 
 
RUEKERT & MIELKE, INC. 
 
 
 
Violet V. Razo, P.E. (WI) 
Project Manager 
vrazo@ruekert-mielke.com 
VVR:sjs 



September 15, 2023 
 
Women’s Leadership Center 
 
Narrative addressing:  Site Plan Review (18.1206), Zoning Permit (18.1209), Performance 
Standards (18.0800), Group Development and Large Development Standards (18.0821) 
 
The Women’s Leadership Center property is one of a few around Geneva Lake that has not 
seen previous development.  The topography and trees are assets to the proposed 
development and to the character of Williams Bay.  Our design team has carefully crafted a 
project, with site design and architecture, that respects the property by softly integrating the 
Women’s Leadership Center program and related infrastructure, so it feels “at home” and 
connected to the uniqueness of the site. 
 
Our proposed use of the property (Indoor Institutional – Intensive, 18.0308B and Residential 
Garage or Shed, 18.0315I) is consistent with the P & I zoning (Principal Land Uses Permitted by 
CUP and Accessory Uses Permitted by Right) and the Village’s recently adopted 
Comprehensive Land Use Plan.  Our property has been designated with P & I land use for 
many years.  The design respects the environmental corridor designation with impervious 
coverage of 19% (buildings and paving).  We have tagged and surveyed 808 existing trees and 
propose to only remove 23% or 186 (does not include invasive and dead trees).  The existing 
water main will be upgraded to 8” (from 6”) and we will connect to the existing sanitary line 
along the lake.  The storm water control system is focused on water quality and infiltration that 
meets the regulatory requirements.  The layout of the onsite vehicular circulation, parking and 
loading area meet the Village’s standards and the requirements for emergency vehicle access.  
The submittal drawings provide detailed information about the design of the project and the site 
data table addresses the bulk standards.  The design and construction of the project is pursuing 
a LEED Gold designation.   
 
The placement of the three principal buildings and one accessory building on the site exceed 
the required setbacks from the property lines and Geneva Lake.  The same is true for all 
vehicular paving.  The design (mass, height and form) of the buildings is respectful of the 
natural character of the property and the surrounding area.  Their locations on the site were 
selected to appreciate views of Geneva Lake and the beauty of the site itself.  The exterior 
materials will harmonize and connect the buildings to the primary colors and textures of the 
property along with the surrounding area.  Each building has incorporated windows that promote 
views and connect the visitors to the site.  The technical design of the glass supports minimizing 
bird strikes. 
 
The Council and Lodge buildings are where the meetings and dining will take place and these 
are located on the western portion of the site adjacent to George Williams College.  The Cabin 
building is located on the eastern portion of the site adjacent to the residential zoning.  The 
maximum meeting planned for either the Council or Lodge is 80 people (excluding staff and 3rd 
party food service).  This 80-person group would occupy both buildings and the site during the 
day’s activities.  The Cabin would provide overnight accommodations for up to 3 presenters or 
lecturers or artists, for a period of 1 day to 2 weeks.  There are 3 bedrooms (each with a 
bathroom) and some common areas (kitchen, dining and living room).  There will be 3-6 
Women’s Leadership Center staff with office space at the Council building.  The meeting sizes 
will range from 10-80 people, meetings will cover 1-5 days, with 1-3 meetings per week and 
operations covering 48 weeks a year.  The goal is to provide 50-80 meetings a year.  Meeting 
attendees will stay at George Williams College or local hotels and primarily be shuttled over and 



September 15, 2023 
back with a 12-15 person passenger van.  Onsite parking is provided (in accordance with 
Village regulations) to support visitors and staff, and there is one loading area on the east side 
of the Lodge. 
 
The site layout, grading, storm water and utilities have been designed to harmonize and 
complement the site’s natural land forms and minimize tree removal.  The overall vision for the 
property is to encourage meeting attendees and staff to enjoy and explore the site at all times of 
the year.  Most of the parking is located near Constance Blvd with an appropriate setback for 
landscape screening.  Key landforms (Oak Savannah Knoll and Woodland Clearing) are 
preserved and enhanced to support low impact activities that meeting attendees can enjoy.  The 
curvilinear driveway system (layout and grading) creates visual sequences of the property 
before meeting attendees arrive at the drop off.  An open sided covered walkway between the 
Council and Lodge buildings, provides shelter from the elements as meeting attendees arrive at 
the drop off, and while walking to and from either building.  The primary pedestrian path system 
provides meeting attendees (and staff) a 387 linear foot walking path that meets ADA 
requirements.  The boardwalk (from Base Camp and lower level of the Lodge to the dock and 
Lake Shore Path) traverses 55’ of grade change, is 986 feet long and is also ADA accessible.  
These two path systems allow all users to “take a walk in the woods”.  Base Camp (between 
Council and Lodge) is intended to provide an informal space for breakouts, relaxing, small group 
yoga and viewing the lake and ravine.  The Terraced Garden (south side of Lodge building) will 
support dining, lectures (using the terraces) and viewing the lake. 
 
Site lighting is being accomplished with a variety of fixture types and is respectful of the Dark 
Sky’s initiatives.  The design uses downward facing fixtures that control the direction of the light 
so that the foot candle levels provide appropriate lighting for people to comfortably and safely 
use the property. 
 
The garage will be unconditioned space.  It will shelter a passenger van, two golf carts and 
outdoor furniture.  Vehicles will be serviced off site and site maintenance will be contracted with 
a third party.  Some mechanical equipment will be ground mounted on the north side of the 
Council and the east side of the Lodge.  This equipment will be screened with fencing that 
matches or complements the building finishes.  Inside the enclosure with the Lodge, will be a 
natural gas generator for emergency electrical power and a central location to handle all of the 
project’s refuse.  The proposed development shall comply with Sections 18.0812 thru 18.0820. 
 
The property has wonderful topography and hundreds of existing trees.  Throughout its previous 
ownership, maintenance and stewardship of the plant communities has been lacking or non-
existent.  Over the past 100 years or more, invasive woody and herbaceous plants have taken 
over the site.  During the past year, the Women’s Leadership Center took the first steps to 
reverse the decades of neglect by removing about 90 invasive trees and a majority of the 
invasive understory.  The landscape planting design will address the zoning requirements to 
screen the parking from Constance Blvd, provide a buffer planting along the eastern property 
line for the residential zoning and replace 1 for 1 any trees removed as part of developing the 
property.  Our goal is to restore the entire property to a high-quality southeast Wisconsin 
woodland.  The site design has identified 186 trees (23%, allowed 30% max.) for removal and 
the design shows the installation of 209 new trees.  The new trees will diversify the plant 
species community and these trees will meet and exceed the Village size requirements.  The 
plant list will primarily focus on native material (woody and herbaceous).  The mowed lawn 
areas will be limited portions of the Oak Savannah Knoll and Woodland Clearing use areas to 
support some group activities or temporary tents. 
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September 15, 2023 
 
The Women’s Leadership Center believes our project will enhance the desired character of 
Williams Bay.  Our use is consistent with the existing zoning, the Comprehensive Land Use 
Plan and will support the local economy.  The low-density development is being designed to 
complement and harmonize with the wooded site and the varied topography.  We have sited our 
buildings to respect our neighbors and will restore the site so that it will be a positive example in 
Williams Bay which also reflects the aspirations and heritage of the Kishwauketoe Nature 
Conservancy. 
 
 
Site Data 
 
Site Area: 376,112sf (8.63 acres) 
 
Adjacent Zoning 
 North: P & I (Yerkes Future Foundation) 
 South: Open Space (Geneva Lake) 
 East: SF-2 (Single Family Residential) 
 West: P & I (George Williams College) 
 
Principal Buildings 
 Council:  8,104sf 
 Lodge:  13,150sf 
 Cabin:     3,640sf 
    24,894sf 
Accessory Building 
 Garage:  875sf 
 
Building Setbacks (min.) 
 Constance Blvd: 30’ 
 Geneva Lake: 150’ 

East: 50’ 
 West: 15’ 
  
FAR: .068 
Site Coverage: 19% (buildings and pavement) 
Building Coverage: 6.8% 
Landscape Surface Ratio: 81% 
Maximum Building Height: 24’-8” (measured at the front of the Lodge) 
 
Parking: 34 spaces (includes 2 ADA) 
Loading: 1 dock/area 
 
Water Usage 
 Peak/Daily: 100 gpm/1gpm (average daily) 
 Fire Flow: 500 gpm 
 
Sewer Usage 
 Peak/Daily: 2 gpm (peak daily)/ 1gpm (average daily) 
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September 27, 2023

Women’s Leadership Center

Chapter 9 Landscaping requirements.

§ 390-0906 Landscaping requirements for regular developments

B.

Building foundations. As indicated in Figure 390-0906,[1] certain buildings or building additions
constructed after the effective date of this chapter are required to be accented by a minimum
amount of landscaping placed near the building foundation.

(1) Foundation landscaping shall be placed so that at maturity, the plant's drip line is located within
10 feet of the building foundation. Such landscaping shall not be located in those areas required for
landscaping as street frontages, paved areas, protected green space areas, reforestation areas, or
buffer yards. Foundation landscaping shall be installed and permanently maintained in conformity
with the requirements of § 390-0912.

Response: Per zoning requirements for building foundation, our project is required to meet or
exceed a minimum of 549 landscape points. We estimate that the design per plan would provide
3947 landscaping points. See calculations in chart on sheet L901.

(2) For each 100 feet of building foundation perimeter, the landscaping installed shall, at a
minimum, meet the number of landscaping points specified in Figure 390-0906. The actual number
of points required for such landscaping shall be computed on a prorated basis, and installed and
permanently maintained per the requirements of § 390-0912.

Response: Per zoning requirements for building foundation, our project is required to meet or
exceed a minimum of 549 landscape points.

(3) Shade trees and tall trees shall not be used to meet the foundation landscaping requirement.
The intent of this section is to require a visual break in the mass of buildings and to require a visual
screen of a minimum of six feet in height for all exterior perimeter appurtenances (such as
HVAC/utility boxes, standpipes, stormwater discharge pipes and other pipes).

Response: No shade trees are counted in the building foundation landscape points requirements
calculation. Landscaping points achieved were calculated using only medium trees and shrubs,
refer to the sheet L901.

https://ecode360.com/34302668#34302668
https://codereview.ecode360.com/attachment/WI3949/WI3949-390d%20Landscaping%20Requirements%20for%20Regular%20Development.pdf
https://ecode360.com/34302653#ft34302668-1
https://ecode360.com/34302669#34302669
https://ecode360.com/34302707#34302707
https://ecode360.com/34302670#34302670
https://ecode360.com/34302707#34302707
https://ecode360.com/34302671#34302671


(4) If the officially approved site plan depicts a future building extension, the foundation landscaping
requirement shall be calculated by measuring the length of the total perimeter. However, foundation
plantings need only be installed based on the landscape points calculated from the portions of the
building perimeter that will not be affected by building extension. If this results in a point
requirement not met by the initial planting, then the requirement shall be met within five years after
the issuance of the building permit or within such larger time period as established in writing by the
Plan Commission.

Response: N/A (SGA to confirm).

C.

Street frontages. As indicated in Figure 390-0904, street frontages on certain lots developed after
the effective date of this chapter contain a minimum amount of landscaping in those areas abutting
the right-of-way of a public street.

(1) All landscaping used to meet street frontage requirements shall be located within 10 feet of the
public right-of-way. Under no circumstances shall such landscaping be located within a public
right-of-way. Landscaping shall not impede vehicle or pedestrian visibility and shall be installed and
permanently maintained in conformity with the requirements of § 390-0912.

Response: Per zoning requirements, the landscape points were calculated within 10 feet of the
public right of way.

(2) For every 100 linear feet of street frontage of a developed lot abutting a public street
right-of-way, the landscape installed shall at a minimum meet the number of landscaping points
specified in Figure 390-0906. The actual number of points required for such landscaping shall be
computed on a prorated basis, and installed and maintained per the requirements of § 390-0912.

Response: Per zoning requirements for street frontage, our project is required to meet or exceed a
minimum of 309 landscape points. We estimate that the design per plan would provide 405
landscape points. See calculations in the chart on sheet L901.

(3) Shrubs shall not be used to meet street frontage landscaping requirements. A minimum of 50%
of all points shall be devoted to shade or tall trees, or a combination of such trees, and a minimum
of 30% of all points shall be devoted to medium trees.

Response: The planting plan proposed 3 large trees (225 points) and 6 medium-sized shade trees
(180 points) in the placement area. This totals 405 points, with large trees making up 55% and
medium trees making up 45% of the proposed points.

https://ecode360.com/34302672#34302672
https://ecode360.com/34302673#34302673
https://ecode360.com/34302674#34302674
https://ecode360.com/34302707#34302707
https://ecode360.com/34302675#34302675
https://ecode360.com/34302707#34302707
https://ecode360.com/34302676#34302676


D.

Paved areas. As indicated in Figure 390-0906, paved areas on certain lots developed after the
effective date of this chapter must contain a minimum amount of landscaping within 10 feet of the
paved area. The intent is to require a continuous visual screen of parking areas from public
rights-of-way at a minimum height of 40 inches.

(1) A minimum of 360 square feet of landscaped area, which shall be located within 10 feet of the
paved area, is required for the placement of every 100 paved area landscaping points. Said area
does not have to be provided in one contiguous area. Sample configurations are depicted in Figure
390-0904 above. Plants used to fulfill this requirement shall visually screen parking, loading, and
circulation areas from view from public streets. Paved area landscaping shall be installed and
permanently maintained in conformity with the requirements § 390-0912.

Response: Per zoning requirements for paved areas, our project is required to meet or exceed a
minimum of 264 landscape points and 951 square feet of landscape area. We estimate that the
design per plan would provide 5031 landscaping points. See calculations in the chart on sheet
L901.

(2) For every 20 off-street parking stalls or 10,000 square feet of pavement (whichever yields the
greater landscaping requirement) located in a development, the landscaping installed shall at a
minimum meet the number of landscaping points specified in Figure 390-0906. The actual number
of points required for such landscaping shall be computed on a prorated basis, and installed and
maintained per the requirements of § 390-0912.

Response: Per zoning requirements for paved area, our project is required to meet or exceed a
minimum of 264 landscape points.

(3) A minimum of 30% of all points shall be devoted to shade or tall trees, or a combination of such
trees, and a minimum of 40% of all points shall be devoted to shrubs.

Response: We estimate the design per plan would provide 7321 landscaping points. See
calculations in the chart on sheet L901.

(4) Parking lot design shall employ interior landscaped islands with a minimum of 350 square feet at
all parking aisle ends, and in addition, shall provide a minimum of one landscaped island of a
minimum of 350 square feet in each parking aisle for every 20 cars in that aisle. Aisle-end islands
shall count toward meeting this requirement. Landscaped medians shall be used to break large
parking areas into distinct pods, with a maximum of 100 spaces in any one pod.

Response: Per zoning requirement, the proposed parking lot design include parking island very 4-6
parking stalls, detail plan see sheet L901.

https://ecode360.com/34302677#34302677
https://ecode360.com/34302678#34302678
https://ecode360.com/34302707#34302707
https://ecode360.com/34302679#34302679
https://ecode360.com/34302707#34302707
https://ecode360.com/34302680#34302680
https://ecode360.com/34302681#34302681


E.

Developed lots. As indicated in Figure 390-0906, lots developed after the effective date of this
chapter must contain a minimum amount of landscaping.

(1) Landscaping required by this subsection is most effective if located away from those areas
required for landscaping as building foundations, street frontages, paved areas, protected green
space areas, reforestation areas, or buffer yards.

Response: Per zoning requirements, calculation based on the tall deciduous and understory tree
within the base camp high-internity planting area.

(2) The number of landscaping points specified in Figure 390-0906 shall be provided on a prorated
basis for every 1,000 square feet of gross floor area, and installed and maintained per the
requirements of 390-0912.

Response: Per zoning requirements for develop lots, our project is required to meet or exceed a
minimum of 498 landscape points.

(3) The intent of this section is to provide yard shade and to require a visual screen of a minimum of
six feet in height for all detached exterior appurtenances (such as HVAC, utility boxes, standpipes,
stormwater discharge pipes and other pipes).

Response: Per zoning requirements, numerous trees and planting were proposed at the lodge
loading and terrace garden areas to provide a visual screen from the arrival drop-off point and
program area.

§ 390-0909 Buffer yard requirements.
A.

Purpose. This section provides the landscaping and width requirements for buffer yards on lots
developed after the effective date of this chapter. A buffer yard is a combination of distance and a
visual buffer or barrier. It includes an area, together with the combination of plantings, berms, and/or
fencing that are required to eliminate or reduce existing or potential nuisances. These nuisances
can often occur between adjacent zoning districts. Such nuisances are dirt; litter; noise; glare;
signs; and incompatible land uses, buildings, or parking areas.

B.

https://ecode360.com/34302682#34302682
https://ecode360.com/34302683#34302683
https://ecode360.com/34302684#34302684
https://ecode360.com/34302685#34302685
https://ecode360.com/34302688#34302688
https://ecode360.com/34302689#34302689
https://ecode360.com/34302690#34302690


Required locations for buffer yards. Buffer yards shall be located along (and within) the outer
perimeter of a lot wherever two different zoning districts abut one another. Buffer yards shall not be
required in front or street side yards

Response: According to zoning documents, the WLC site falls under the "P&I Public and
Institutional" zoning district. To meet the buffer yard requirements, trees and planting have been
proposed on the eastern side of the site, which is adjacent to a residential property. On the western
side of the property, it abuts an institutional site that does not necessitate a buffer yard zone

C.

Determination of required buffer yard. The determination of buffer yard requirements is a
two-staged process. First, the required level of buffer yard opacity is determined using Figure
390-0909A.[1] Opacity is a quantitatively derived measure that indicates the degree to which a
particular buffer yard screens the adjoining property. The required level of opacity indicated by
Figure 390-0909A is directly related to the degree to which the potential character of development
differs between abutting zoning districts. The provisions of this section indicate the minimum
requirements for buffer yards located along zoning district boundaries.

Response: Per zoning requirements for buffer yard, our project is required to meet 0.4 opacity.

D.

Identification of required level of opacity. Figure 390-0909A shall be used to determine the minimum
level of opacity for the required buffer yard. The required level of opacity is determined by the value
given in the cell of the table at which the column heading along the top row of the table
(representing the subject property's zoning district) intersects with the row heading along the left
hand side of the table (representing the adjacent property's zoning district). The value listed is the
required level of opacity for the buffer yard on the subject property.

Response: Per zoning requirements for buffer yard, our project on the east side is required to meet
0.4 opacity. We estimate that the design per plan would provide over 299 landscaping points per
100 linear feet requirements. See calculations in chart on sheet L901

https://ecode360.com/34302691#34302691
https://codereview.ecode360.com/attachment/WI3949/WI3949-390e%20Required%20Bufferyard%20Opacity%20Values.pdf
https://codereview.ecode360.com/attachment/WI3949/WI3949-390e%20Required%20Bufferyard%20Opacity%20Values.pdf
https://ecode360.com/34302688#ft34302691-1
https://ecode360.com/34302692#34302692
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