
VILLAGE OF WINDSOR 
BOARD RESOLUTION 2019-21 

APPROVAL OF A CERTIFIED SURVEY MAP 
FOR PROPERTY LOCATED AT THE SOUTHEAST INTERSECTION OF WINDSOR 

ROAD AND NORTH TOWNE ROAD, FURTHER DESCRIBED AS LOTS 1 & 2 OF 
CERTIFIED SURVEY MAP 14307 IN THE VILLAGE OF WINDSOR, DANE COUNTY 

. 

WHEREAS, Forward Development Group, LLC (the "PetitiOner”) has requested 
approval of a Certified Survey Map to divide land into two (2) lots and two (2) outlots; and 

WHEREAS, the Petitioner has further requested rescission of Plan Commission 
Resolution 2018-13 and Village Board Resolution 2018-57 approvals in deference to the revised 
Certified Survey Map; and 

WHEREAS, the Petitioner obtained approval of the revised Certified Survey Map 
request in Plan Commission Resolution 2019- 04; and 

WHEREAS, the Village Director of Planning / Zoning Administrator has reviewed the 
Petitioner’s request and prepared a Staff Report dated March 28, 2019 recommending approval, 
subject to certain conditions specified in the Staff Report; and 

WHEREAS, following review of information presented at the Plan Commission meeting, 
Public Hearing, Village Board meeting and the Staff Report, the Village Board approves the 
Certified Survey Map request, subject to the conditions specified 1n the Staff Report and as set 

forth herein. 

NOW, THEREFORE, BE IT RESOLVED by the Village Board of the Village of 
Windsor as follows: 

The Village of Windsor Board Approves of the Certified Survey Map request for Forward 
Development Group, LLC located on Lot 1 and Lot 2 of Certified Survey Map No. 14307, 

» subject to the following conditions: 

1. The Village Board hereby rescinds approval of Village Board Resolution 2018-57. 

2. The Petitioner shall address the technical comments set forth in the Village Staff 
Comments section of the Staff Report to the_satisfaction of the Village Director of 
Planning / Zoning Administrator and Village Engineer. 

3. {The Petitioner shall prepare and record an access easement agreement, for Lot 1 and Lot. 
2, ‘in a form approved by the Village Attorney. 

4. The access easement shall comply with the requirements of Chapter 42, Roads, Paths and 
Other Public Rights—of Way, of the Windsor Code of Ordinances. 

5. The Petitioner shall obtain approval of an Erosion & Sedimentation Control Plan and 
Stormwater Management Plan by the Village of Windsor and Dane County Land & 
Water Resources. The Petitioner shall comply with any and all recommendations by the 
Village of Windsor and Dane County Land & Water Resources prior to the start of 
construction.
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6. The Petitioner shall promptly reimburse the Village of Windsor for all costs and expenses 

incurred by Windsor in connection with the review and approval of the Certified Survey . 

Map request, including, but not limited to, the cost of professional services incurred by 
the Village of Windsor for the review and preparation of required documents, attendance 
at meetings. or other related professional services. 

7. The Village of Windsor Board’s recommendation of the Certified Survey Map request 
expires one hundred-eighty (180) days from the date of adoption of this Resolution. 
Time is of the essence. If the Petitioner encounters an unforeseen development delay, as 

determined by the Zoning Administrator, the Zoning Administrator is authorized to
' 

extend the one hundred-eighty (180) day expiration, one time, up to an additional one 

hundred-twenty (120) days. If the Petitioner has not complied with all of the conditions 
prior to expiration, the approval shall be null and void and the matter will need to be 

resubmitted to the Village for review as an initial application. 

The above and foregoing Resolution was duly adopted at a meeting of the Village Board of the
' 

Village of Windsor held on April 4, 2019, by a vote of 3 in favor and D opposed. 

VILLAGE OF WINDSOR 

W E" UAW 
Robert E. Wipperfurth, P75 ide 

Attested by: 

Christine Capstrai’l, Village Clerk 

INCORPORATED BY REFERENCE: 
Staff Report ‘ 

Plan Commission Resolution 2019-04 
Village Board Resolution 2018-57
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Village of Windsor - 4084 Mueller Road, DeForest, WI  53532 
Phone (608) 888-0066     Fax (608) 846-2328     www.windsorwi.gov 

 

To:  Village of Windsor Board 

Cc: Robert Wipperfurth, Tina Butteris, Christine Capstran, William Cole 

From:  Amy Anderson Schweppe, Jamie Rybarczyk 

Rpt Date: March 28, 2019 

Mtg Date: April 04, 2019 

Submtl Date: February 11, 2019 

Aprvl Date: May 12, 2019  

Re:  Windsor Crossing (Commercial Node) – Certified Survey Map Request 

BACKGROUND: 

Petitioner: Forward Development Group, LLC 

Property Owner: Windsor Crossing, LLC & Windsor Community Development Authority 

Location / Address: Lot 1 & Lot 2, Certified Survey Map No 14307 

Taxkey Number: 196/0910-294-8445-1 & 196/0910-294-8420-1 

Area: 11.98 acres 

Existing Zoning: C-1, Limited Commercial District 

Proposed Zoning: NA 

Future Land Use: Neighborhood Mixed Use 

REQUEST: 

The Petitioner is requesting discussion and action by the Village Board for a Certified Survey 

Map subdividing Lot 1 and Lot 2 of Certified Survey Map 14307. The request consists of two 

action items: 

1. Rescind Plan Commission Resolution 2018-13 and Village Board Resolution 2018-57 

approvals; and  

2. Approval of a revised Certified Survey Map including private access and utility 

easements. 

See Exhibit A for additional information regarding the Petitioner’s request. 

OVERVIEW: 

The revised Certified Survey Map consists of two lots for commercial end users and two outlots.  

Lot 1 is planned for the Summit Credit Union that was reviewed and approved by the Village of 

Windsor in 2018. Lot 2 is planned for undetermined commercial user(s). Outlot 2 provides 

http://www.ci.windsor.wi.us/
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access to the planned Village Center and surrounding end users to be constructed on Outlot 1.  

Access to Lots 1 and 2 are provided by an access easement along the eastern border of each lot.  

VILLAGE STAFF COMMENTS: 

The Planning, Zoning and Development Department provides the Village Board with the 

following planning, zoning and development comment(s): 

1. Village of Windsor Code of Ordinances: Chapter 38 Planning and Development 

The Certified Survey Map shall address the following technical comments: 

a. The final Certified Survey Map must be signed, sealed and dated by the professional 

surveyor. 

b. There is some text underneath the Surveyor’s stamp on sheet 4 of 7 that should be 

deleted. 

c. The ATC electric transmission line easement shown on sheet 4 of 7 should be shown 

with bearings and distances to enable the plotting of said easement. 

d. The access easement and the utility easement on sheet 5 of 7 should include the 

document numbers and some dimensions to enable the plotting of said easements. 

e. The consent of Mortgagee on sheet 6 of 7 includes the consent of dedication, this 

should be removed if no dedication is involved. 

f. The Corporate Owner Certificate should have Jamie Rybarczyk as the Executive 

Director of the Community Development Authority. 

g. The Village of Windsor Approval Certificate should have Christine Capstran as 

Village Clerk. 

The Engineering Department provides the Village Board with the following engineering 

comment(s): 

1. General Comments: Forward Development Group submitted various items for review to 

allow for the development of the first phase of the Windsor Crossing Village Center 

project. Plans and submittals have February, 2019 dates. 

Major items submitted included, various CSM and easement documents, Utility Plans, 

Soils Report, and Stormwater Management Plan. 

The Engineering Department will request opinions of probable project costs for all 

components of the project, including roads, water supply, sanitary sewer, storm sewer, 

and erosion control. 

2. CSM and Easement Documents: The Engineering Department reviewed the CSM and 

Easement documents for overall general intent and have no objections with the proposed 

changes that vacate the roads and create easements for utilities. 

3. Utility Plans: The Utility plans have been modified per the Engineering Department’s 

latest round of reviews. The Engineering Department has no objections to the plans or 

general layout. Please note the following: 

a. The Village Engineer has been changed from Kevin Richardson to Jerry Groth. 
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b. The hydrant at Station 10+47.75 and the proposed tree are too close. Suggest moving 

the hydrant or tree for additional separation. 

c. Provide chimney seals, hydrant flags, and other materials as denoted in the Windsor 

Utility Specifications. 

d. Obtain DNR and MMSD approvals for water and sanitary sewer. 

4. Soils Report: The soils report is from 2007. The Engineering Department understands 

that the report is for reference and is acceptable. 

5. Stormwater Management Plan: Stormwater will be routed to existing basins developed 

for the Village Center. As such a detailed review of the report is not warranted. 

The Petitioner shall submit the Stormwater Management Plan to Dane County along with 

obtaining Erosion Control permits. 

The DeForest Windsor Fire & EMS District provides the Village Board with the following fire 

and emergency services comment(s): 

1. The DeForest Windsor Fire & EMS District has no objections to the Certified Survey 

Map. 

VILLAGE POLICY COMMENTS/CONCERNS: 

The Village Staff provides the Village Board with the following policy comments/concerns that 

require further discussion and action: 

1. The Petitioner shall prepare an access easement agreement, for Lot 1 and Lot 2, in a form 

approved by the Village Attorney.  

VILLAGE PLAN COMMISSION RECOMMENDATION: 

On March 14, 2019 the Village Plan Commission recommended to the Village Board approval of 

the Certified Survey Map request for Forward Development Group, LLC located on Lot 1 and 

Lot 2 of Certified Survey Map No. 14307, by Plan Commission Resolution 2019-04. 

Exhibit B provides the unofficial meeting minutes for the Village Plan Commission regarding 

the Petitioner’s request. 

VILLAGE STAFF RECOMMENDATION: 

Depending on confirmation by the Village of Windsor Board of the above described comments, 

the Village of Windsor Board may take the following action: 

The Village of Windsor Board Approves of the Certified Survey Map request for Forward 

Development Group, LLC located on Lot 1 and Lot 2 of Certified Survey Map No. 14307, 

subject to the following conditions: 

1. The Village Board hereby rescinds approval of Village Board Resolution 2018-57, 

conditioned upon Village Board approval of the revised Certified Survey Map. 

2. The Petitioner shall address the technical comments set forth in the Village Staff 

Comments section of the Staff Report to the satisfaction of the Village Director of 

Planning / Zoning Administrator and Village Engineer.   
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3. The Petitioner shall prepare and record an access easement agreement, for Lot 1 and Lot 

2, in a form approved by the Village Attorney. 

4. The access easement shall comply with the requirements of Chapter 42, Roads, Paths and 

Other Public Rights-of-Way, of the Windsor Code of Ordinances. 

5. The Petitioner shall obtain approval of an Erosion & Sedimentation Control Plan and 

Stormwater Management Plan by the Village of Windsor and Dane County Land & 

Water Resources. The Petitioner shall comply with any and all recommendations by the 

Village of Windsor and Dane County Land & Water Resources prior to the start of 

construction.  

6. The Petitioner shall promptly reimburse the Village of Windsor for all costs and expenses 

incurred by Windsor in connection with the review and approval of the Certified Survey 

Map request, including, but not limited to, the cost of professional services incurred by 

the Village of Windsor for the review and preparation of required documents, attendance 

at meetings or other related professional services. 

7. The Village of Windsor Board’s recommendation of the Certified Survey Map request 

expires one hundred-eighty (180) days from the date of adoption of this Resolution.  

Time is of the essence.  If the Petitioner encounters an unforeseen development delay, as 

determined by the Zoning Administrator, the Zoning Administrator is authorized to 

extend the one hundred-eighty (180) day expiration, one time, up to an additional one 

hundred-twenty (120) days.  If the Petitioner has not complied with all of the conditions 

prior to expiration, the approval shall be null and void and the matter will need to be 

resubmitted to the Village for review as an initial application. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 
 

Page | 5 
v1 

 

LOCATION MAP: 

 

EXHIBIT: 

A. Petitioner Application 

B. Village Plan Commission Meeting Minutes (Unofficial) of March 14, 2019 

 

 



Certified Survey Map Application Form

1) Consultation meeting with Village Staff (Optional)

3) Staff review of application materials for compliance with requirements

4) Plan Commission review, public hearing, and recommendation

5) Village Board review, public hearing, and action

Technical Requirements of CSM 

Item

1
2 Joint Maintenance Agreements 

The Village of Windsor Plan Commission typically meets on the second Thursday of every month at 6:00 p.m., and the Village Board typically reviews 
planning issues on the first Thursday of every month at 5:00 p.m. (or as otherwise scheduled) at the Windsor Municipal Building, 4084 Mueller Road. 
Applicants must submit an application for a Certified Survey Map no less than 30 days prior to the next regularly scheduled Plan Commission meeting.

 Village of Windsor

The application shall: 1) be on forms made available from the Village and accompanied by the required fee and review escrow, and 2) include an 
electronic/digital pdf copy of all submitted drawings and supplementary data.

The applicant is responsible for adhering to all requirements of Village ordinances, regulations, plans, and policies. This form shall not be deemed a 
substitute for the applicant’s thorough reading and understanding of applicable Village ordinances, regulations, plans, and policies.

Process for Review and Approval 

2) Submittal (at least 30 days prior to next plan commission meeting) of application form, application fee, review escrow, 
and CSM with supplementary materials as described above

6) Subdivider shall record the CSM with the Dane County Register of Deeds within 30 days of approval by Village Board and 
any other approving agencies, and provide a copy of executed documents to Village Clerk

The CSM shall show correctly on its face all the information required by Wis. Statute 236.34, and shall meet all the 
surveying and monumenting  requirements of Wis. Statute 236.15. In addition, the applicant shall submit the following 
documents which shall be considered to be incorporated with and made part of the CSM:

Applicant

Deed Restrictions 

Certified Survey Map Review

rholloway
Text Box

rholloway
Text Box
n/a

rholloway
Text Box
Will be provided in future



3
4
5
6
7
5
8
9

10
11

✓ 
N/S
N/A 
W
P
A

Final Stormwater Management Plan 

All certificates required by Wis. Stat. 236.34 

Final Street Plan

submitted completely
 not submitted

Final Erosion and Sedimentation Control Plan 

Soil and Subsurface Investigation Report 

Traffic Control Plan 

Additional Plans or Information 

Owner’s and Mortgagee’s certificates for Street Dedication 

Water and Sewer Plans 

Opinion of Probable Cost 

Checklist Legend:  

 not applicable to project
waived for reasons to be described in staff report
submittal pending, material must be submitted prior to meeting as requested by staff
submittal pending, material required as condition for approval

Date Complete Application Submitted: 

rholloway
Text Box
X

rholloway
Text Box
Phase I improvement plans included in application

rholloway
Text Box
Phase I SWMP included in application

rholloway
Text Box
Refer to C4.0

rholloway
Text Box
Refer to existing soil reports dated November 27, 2007

rholloway
Text Box
Will provide additional information if required

rholloway
Text Box
Will provide additional information if required

rholloway
Text Box
See proposed street vacation and easement

kyeska
Text Box
Phase I improvement plans included in application







 

 

 

 

  

161 Horizon Drive, Suite 101 � Verona, WI 53593 � Phone:  608.848.5060 � Fax:  608.848.2255 

VERONA  |  WAUKESHA  |  KENOSHA  |  APPLETON  |  WESTON 

Memorandum www.jsdinc.com 

To: Amy Anderson-Schweppe and Jamie Rybarczyk 

From: Kevin Yeska, JSD Professional Services, Inc. 

Re: Letter of Intent – Village Center CSM and Phase 1 Improvement Plans 

JSD Project #: 18-8515 

Date: February 11, 2019 

cc: 
Ron Henshue and Konner Kearney (FDG); Dave Jenkins, Bill Dunlop, John Krebs, Todd Buhr 
(JSD) 

 
 

This letter of intent has been prepared for the proposed redivsion of vacated Webster Court, Lots 1 and Lot 2 of 
CSM 14307 in Windsor Crossing. On behalf of Forward Development Group (FDG) we are requesting approval 
of a 4-lot CSM to modify Lot 1 and create one (1) new developable lot, an Outlot for a private access drive, and 
an Outlot for future subdivision.  
 
The proposed CSM lots comprise Phase 1 of the Windsor Crossing Village Center.  A Phase I Improvements 
plan set and Phase 1 stormwater management plan is included in this application for review.   
 
FDG intends to develop Lot 1 of the proposed CSM for use by Summit Credit Union; the lot has been sized to 
be appropriate for this proposed use.  Lot 2 will be occupied by commercial mixed use (retail and/or office), as 
part of future development proposals. 
 
As proposed, Lots 1 and 2 will be accessed via Private Street A (shown as Outlot 2) and via a shared access 
easement. Public sewer and water utilities would be contained in an easement.   
 
We anticipate the recording process following this order for the attached exhibits: 
 

• Step 1 
o Exhibit “South Half of Vacated Webster Court” recorded 

� Said 0.192-acre parcel to be transferred back to FDG by Village of Windsor CDA via 
quit claim dead  

� Record quit claim deed with the description and exhibit map as attachments 
 

• Step 2 
o Exhibit “Additional Land Purchase Exhibit” recorded 

� Record quit claim deed with the description and exhibit map as attachments 
� Additional lands purchased by FDG 

 

• Step 3 
o Exhibit “Utility Easement” exhibit recorded with the description and exhibit map as attachmetnts 
o Exhibit “Access Easement” exhibit recorded with the description and exhibit map as 

attachmetnts 
 

• Step 4 
o Final CSM recorded with Utility Easement and Access Easement document recording 

information shown graphically on the maps   
 
We request the opportunity to obtain Village review and approval of the land transfers, easement creations, 
CSM and Phase I Improvement Plans at the March 14th Plan Commission meeting, with final approvals desired 
at the April 4th Village Board meeting. 
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Forward Development Group, LLC 
161 Horizon Drive, Suite 101A 
Verona, WI 53593

 
 
 

SOUTH HALF OF VACATED WEBSTER COURT 
Parcel Description 

 
 
South Half of Vacated Webster Court, Document No. 5433443, located in the Northeast Quarter 
of the Southeast Quarter of Section 29, Township 09 North, Range 10 East, Village of Windsor, 
Dane County, Wisconsin.  
 
Said parcel contains 8,358 square feet or 0.192 acres. 
 





 

Forward Development Group 
161 Horizon Drive, Suite 101A 
Verona, WI 53593

 
 
 

ADDITIONAL LANDS 
Legal Description 

 
 
Part of Lot 2, Certified Survey Map No. 14307, Recorded in Volume 97 of Certified Survey Maps, 
Pages 240-245, as Document No. 5255803, located in the Northeast Quarter of the Southeast 
Quarter of Section 29, Township 09 North, Range 10 East, Village of Windsor, Dane County, 
Wisconsin, more particularly described as follows: 
 
Commencing at the East Quarter Corner of Section 29, aforesaid; thence South 89 degrees 49 
minutes 39 seconds West along the North line of the Southeast Quarter, aforesaid, a distance of 
875.68 feet; thence South 00 degrees 00 minutes 00 seconds East, 96.69 feet to a point on the 
South right-of-way line of Windsor Road, also being the Point of Beginning; thence continuing 
South 00 degrees 00 minutes 00 seconds East, 111.68 feet; thence North 90 degrees 00 minutes 00 
seconds West, 25.12 feet; thence South 00 degrees 00 minutes 00 seconds East, 59.43 feet to a 
point of curve; thence Southwesterly 8.38 feet along an arc of a curve to the right, having a radius 
of 16.00 feet, the chord bears South 15 degrees 00 minutes 00 seconds West, 8.28 feet; thence 
South 30 degrees 00 minutes 00 seconds West, 4.17 feet to a point of curve; thence Southwesterly 
6.02 feet along an arc of a curve to the left, having a radius of 11.50 feet, the chord bears South 15 
degrees 00 minutes 00 seconds West, 5.95 feet; thence South 00 degrees 00 minutes 00 seconds 
East, 183.45 feet; thence North 90 degrees 00 minutes 00 seconds West, 231.90 feet to a point on 
the curving right-of-way line of discontinued Webster Court; thence Northeasterly along said line, 
3.95 feet along an arc of a curve to the right, having a radius of 25.00 feet, the chord bears North 
85 degrees 26 minutes 12 seconds East, 3.94 feet; thence North 89 degrees 57 minutes 27 seconds 
East along said line, 107.79 feet to a point of curve; thence Northeasterly 123.42 feet along an arc 
of a curve to the left, having a radius of 283.00 feet, the chord bears North 77 degrees 27 minutes 
49 seconds East, 122.45 feet to the East end of discontinued Webster Court; thence North 25 
degrees 01 minutes 49 seconds West along said line, 66.00 feet to the Southeast corner of Lot 1, 
Certified Survey Map No. 14307, aforesaid; thence North 00 degrees 16 minutes 00 seconds West 
along the East line of Lot 1, Certified Survey Map No. 14307 a distance of 282.67 feet to the South 
right-of-way line of Windsor Road; thence North 87 degrees 40 minutes 02 seconds East along 
said line, 60.84 feet to the Point of Beginning.  
 
Said parcel contains 14,129 square feet or 0.324 acres. 
 
 





 

Forward Development Group 
161 Horizon Drive, Suite 101A 
Verona, WI 53593

 
 
 

LEGAL DESCRIPTION 
Access Easement 

 
 
Part of Lots 1 and 2, and part of discontinued North half of Webster Court, and part of discontinued 
South half of Webster Court, Certified Survey Map No. 14307, Recorded in Volume 97 of 
Certified Survey Maps, Pages 240-245, as Document No. 5255803, located in the Northeast 
Quarter of the Southeast Quarter of Section 29, Township 09 North, Range 10 East, Village of 
Windsor, Dane County, Wisconsin, more particularly described as follows: 
 
Commencing at the East Quarter Corner of Section 29, aforesaid; thence South 89 degrees 49 
minutes 39 seconds East along the North line of the Southeast Quarter, aforesaid, a distance of 
1,161.82 feet; thence South 00 degrees 16 minutes 00 seconds East, 401.64 feet to a point on the 
East right-of-way line of North Towne Road, also being the Point of Beginning; thence South 90 
degrees 00 minutes 00 seconds East, 206.26; thence North 00 degrees 00 minutes 00 seconds West, 
194.14 feet; thence North 90 degrees 00 minutes 00 seconds East, 52.89 feet; thence South 00 
degrees 00 minutes 00 seconds East, 59.43 feet to a point of curve; thence Southwesterly, 8.38 feet 
along an arc of a curve to the right, having a radius of 16.00 feet, the chord bears South 15 degrees 
00 minutes 00 seconds West, 8.28 feet; thence South 30 degrees 00 minutes 00 seconds West, 4.17 
feet to a point of curve; thence Southwesterly, 6.02 feet along an arc of a curve to the left, having 
a radius of 11.50 feet, the chord bears South 15 degrees 00 minutes 00 seconds West, 5.95 feet; 
thence South 00 degrees 00 minutes 00 seconds East, 183.44 feet; thence North 90 degrees 00 
minutes 00 seconds West, 253.07 feet to the Easterly right-of-way line of North Towne Road; 
thence North 00 degrees 16 minutes 00 seconds West along said right-of-way line, 66.10 feet to 
the Point of Beginning.  
 
Said parcel contains 26,282 square feet or 0.603 acres. 
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161 Horizon Drive, Suite 101A 
Verona, WI 53593

 
 
 

UTILITY EASEMENT 
Legal Description 

 
 
Part of Lots 1 and 2, and part of Discontinued North half of Webster Court, and part of 
Discontinued South half of Webster Court, Certified Survey Map No. 14307, Recorded in Volume 
97 of Certified Survey Maps, Pages 240-245, as Document No. 5255803, located in the Northeast 
Quarter of the Southeast Quarter of Section 29, Township 09 North, Range 10 East, Village of 
Windsor, Dane County, Wisconsin, more particularly described as follows: 
 
Commencing at the East Quarter Corner of Section 29, aforesaid; thence South 89 degrees 49 
minutes 39 seconds West along the North line of the Southeast Quarter, aforesaid, a distance of 
1,161.82 feet; thence South 00 degrees 16 minutes 00 seconds East, 416.32 feet to a point on the 
East right-of-way line of North Towne Road, also being the Point of Beginning; thence South 89 
degrees 58 minutes 25 seconds East, 19.59 feet; thence North 00 degrees 57 minutes 33 seconds 
West, 12.33 feet; thence North 89 degrees 02 minutes 27 seconds East, 15.00 feet; thence South 
00 degrees 57 minutes 33 seconds East, 12.59 feet; thence South 89 degrees 58 minutes 25 seconds 
East, 183.15 feet; thence North 00 degrees 00 minutes 19 seconds West, 202.71 feet; thence North 
90 degrees 00 minutes 00 seconds East, 24.16 feet; thence North 00 degrees 49 minutes 03 seconds 
West, 12.29 feet; thence North 89 degrees 10 minutes 57 seconds East, 17.38 feet; thence South 
00 degrees 00 minutes 00 seconds East, 37.54 feet; thence North 90 degrees 00 minutes 00 seconds 
West, 16.36 feet; thence South 00 degrees 00 minutes 19 seconds East, 177.72 feet; thence South 
89 degrees 58 minutes 25 seconds East, 10.57 feet; thence South 00 degrees 00 minutes 00 seconds 
East, 24.90 feet; thence North 89 degrees 58 minutes 25 seconds West, 253.20 feet to a point on 
the Easterly right-of-way line of North Towne Road; thence North 00 degrees 16 minutes 00 
seconds West along said right-of-way line, 24.88 feet to the Point of Beginning. 
 
Said easement contains 12,182 square feet or 0.280 acres. 
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Memorandum www.jsdinc.com 

To: Village of Windsor 

From: Corey Huhta P.E. C.F.M, JSD Professional Services, Inc 

Re: Windsor Crossing Village Center Phase 1 

JSD Project #: 18-8515 

Date: August 13,2018 - Revised February 11, 2019 

cc: Ron Henshue (FDG), Bill Dunlop P.E. (JSD) 

 
 

This technical memorandum shall serve as the stormwater management design report for Windsor Crossing 
Village Center Phase 1 in the Village of Windsor, Dane County, Wisconsin. The guidelines and regulations used 
for stormwater management include the following: 
 

• Wisconsin Administrative Code Chapter NR151; 
• Chapter 14 of the Dane County Code of Ordinances; and 
• Chapter 50 of the Village of Windsor. 

 
Windsor Crossing Village Center Phase 1 is a proposed 2.3-acre commercial development containing a 
roadway and corresponding utilities for future buildings and future extensions of the roadway. Mass grading for 
lots 1 and 2 will also be performed during the construction of the road. The site is south of Windsor Street, east 
of North Towne Road within the Windsor Crossing development. The property is currently undeveloped and 
zoned limited commercial (C-1). The development consists of 21,447 square feet of impervious surfaces and 
2.89 acres of disturbed area. Refer to Exhibit A for proposed development plans.  
 
Stormwater Management Goals 
Peak flow reduction and total sediment removal (TSS) are provided on a regional level by level per stormwater 
management report prepared by D'Onofrio, Kottke & Associates, Inc. as revised March 18, 2015. Refer to 
Exhibit F for the 2015 Windsor Crossing stormwater management report. On-site stormwater requirements 
include the following: 
 

• Remove oil and grease from the first 0.5 inches of runoff from the asphalt areas 
• Connect on-site storm runoff to the existing storm water management pond south of the property 

 
Oil and grease control is required for asphalt areas where the potential for pollution by oil and grease exists. Oil 
and grease removal will be accomplished in the inlets. FloGard catch basin insert filters or equivalent have been 
specified for the inlets to treat low-to-moderate oil and grease loading.  
 
The storm sewer system will capture stormwater from the asphalt area as well as future stormwater from lots 1 
and 2. The storm sewer consists of a total of approximately 426 feet before discharging south of the lot where it 
will surface flow to the basin to the south. For further information, please refer to the pipe sizing and pipe cover 
calculations within Exhibit B. On-site storm sewer will be privately owned and maintained. Refer to maintenance 
agreement in Exhibit C. Refer to Exhibit D for the stormwater and erosion control option of probable costs.  
 
Erosion Control Measures 
 
All perimeter erosion control measures will be installed prior to any land disturbing activities. This includes a 
construction entrance, silt fence, and inlet protection. During construction, all sedimentation and erosion control 



 

 

 

items will be maintained for maximum effectiveness. The stone construction entrance will have the stone 
replaced when the existing stone is no longer effective. Sediment trapped by the silt fence will be removed when 
sediment levels reach a depth of approximately one foot. 
 
All pervious areas disturbed during construction will be restored with a minimum of six inches of topsoil, 
fertilizer, seed, and mulch within seven days of final grading. The seed shall be a mixture in accordance with 
Dane County standards and placed at a minimum rate of 5 lbs per 1,000 sf or as is suggested by the mix or 
manufacturer. The seed mixture shall be applied on all disturbed areas, excluding impervious areas. Fertilizer 
shall be applied per the results of soil tests. 
 
All runoff during construction shall be directed to flow through the sedimentation control measures shown on the 
erosion control plan. Erosion control measures have been designed to prevent gully and bank erosion, limit the 
soil loss rate to a maximum of 5 tons per acre annually, and regulate soil transportation within the boundaries of 
the project site. Refer to the Universal Soil Loss Equation for Construction Sites within Exhibit E for soil loss rate 
information. 
 
The stormwater management and erosion controls for the Windsor Crossing Village Center Phase 1 have been 
designed in accordance to the development standards for Village of Windsor, Dane County, Wisconsin and 
WDNR standards. 
 
Attachments: 
 
Exhibit A: Proposed Development Plans 
Exhibit B: Storm Sewer Sizing 
Exhibit C: Stormwater Maintenance Agreement 
Exhibit D: Stormwater and Erosion Control Cost Estimate 
Exhibit E: Universal Soil Loss Rate Information 
Exhibit F: 2015 Windsor Crossing Stormwater Management Report 
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EXHIBIT B 

 

STORM SEWER SIZING 

 



Black - manually entered in the cell

Project Name: Windsor Crossing Village Center- Phase 1 Green - calculation performed

Date: 02/11/19 DESIGN STORM 10 Blue - referenced from another source

Title: Storm Sewer Sizing Orange - Overide

PIPE Length Pipe Slope Pipe Mannings Pipe Hydraulic Runoff Upstream Rainfall Design Total Design Percent

From To Diameter Material (n) Area Radius DA Imp. Perv. Total Coef. End Increment Total To Structure Pipe Intensity Storm Runoff Capacity Full

(ft.) (inches) (%) (sq. ft.) (ft.) (acres) (acres) (acres) C (Y/N) (min.) (min.) (in/hr) Event (cfs) (cfs) (%)

STO A Trunk

STO A-6 STO INL A-6 STO INL A-5 60.62 12 2.50 RCP 0.012 0.79 0.25 INL 6 0.345 0.061 0.405 0.59 Y 0.24 0.24 6.0 0.13 6.60 10 1.59 6.12 25.9%

STO A-5 STO INL A-5 STO INL A-4 121.08 12 2.50 RCP 0.012 0.79 0.25 LAT INL 5 0.328 0.058 0.386 0.59 N 0.23 0.47 6.1 0.26 6.60 10 3.10 6.12 50.6%

STO A-4 STO INL A-4 STO INL A-3 85.43 15 2.50 RCP 0.012 1.23 0.31 LAT INL 4 0.727 0.128 0.856 0.59 N 0.51 0.98 6.4 0.16 6.60 10 6.44 11.09 58.1%

STO A-3 STO INL A-3 STO FES A 23.27 15 2.50 RCP 0.012 1.23 0.31 LAT INL 3 0.437 0.077 0.514 0.59 N 0.30 1.28 6.5 0.04 6.16 10 7.89 11.09 71.1%

LAT STO A-5.1

STO A-5.1 STO INL A-5.1 STO INL A-5 57.00 12 2.00 RCP 0.012 0.79 0.25 INL 5.1 0.245 0.043 0.289 0.59 Y 0.17 0.17 6.0 0.14 6.60 10 1.13 5.47 20.6%

LAT STO A-4.1

STO A-4.1 STO INL A-4.1 STO INL A-4 79.56 12 2.50 RCP 0.012 0.79 0.25 INL 4.1 0.607 0.107 0.714 0.59 Y 0.42 0.42 6.0 0.17 6.60 10 2.79 6.12 45.6%

LAT STO A-3.1

STO A-3.1 STO INL A-3.1 STO INL A-3 46.52 12 2.50 RCP 0.012 0.79 0.25 INL 3.1 0.375 0.066 0.442 0.59 Y 0.26 0.26 6.0 0.10 6.60 10 1.73 6.12 28.2%

STORM SEWER SIZING CALCULATIONS (SYSTEM A)

Pipe Run Drainage Areas Area x C Time of Conc.



POST-DEVELOPMENT DRAINAGE AREA CALCULATIONS NOAA Atlas 14 Dane County Intensities (from IDF Curve)

Area Total Area Total Area Total Perv Total Imp Runoff CA Tc I2 Q2 I10 Q10 I100 Q100 Tc

No. (sf) (ac) (ac)(15%) (ac)(85%) Coeff. (min) (in/hr) (cfs) (in/hr) (cfs) (in/hr) (cfs) (min) 10 100

STO A TRUNK LINE 6 6.60 9.99

INL 6 17660 0.41 0.06 0.34 0.59 0.24 6 0.00 0.00 6.60 1.59 9.99 2.40 7 6.16 9.31

INL 5 4265 0.10 0.01 0.08 0.59 0.06 6 0.00 0.00 6.60 0.38 9.99 0.58 8 5.80 8.76

INL 5.1 12569 0.29 0.04 0.25 0.59 0.17 6 0.00 0.00 6.60 1.13 9.99 1.71 9 5.50 8.31

LAT INL 5 16834 0.39 0.06 0.33 0.59 0.23 6 0.00 0.00 6.60 1.51 9.99 2.29 10 5.25 7.92

INL 4 6184 0.14 0.02 0.12 0.59 0.08 6 0.00 0.00 6.60 0.56 9.99 0.84 11 5.00 7.54

INL 4.1 31082 0.71 0.11 0.61 0.59 0.42 6 0.00 0.00 6.60 2.79 9.99 4.22 12 4.79 7.22

LAT INL 4 37266 0.86 0.13 0.73 0.59 0.51 6 0.00 0.00 6.60 3.35 9.99 5.06 13 4.60 6.93

INL 3 3176 0.07 0.01 0.06 0.59 0.04 6 0.00 0.00 6.60 0.29 9.99 0.43 14 4.43 6.67

INL 3.1 19234 0.44 0.07 0.38 0.59 0.26 6 0.00 0.00 6.60 1.73 9.99 2.61 15 4.28 6.44

LAT INL 3 22410 0.51 0.08 0.44 0.59 0.30 6 0.00 0.00 6.60 2.01 9.99 3.05 16 4.14 6.23

17 4.01 6.04

18 3.90 5.87

19 3.79 5.71

20 3.69 5.56

21 3.60 5.42

22 3.52 5.30

23 3.44 5.18

24 3.36 5.07

24 3.36 5.07

25 3.29 4.96

Black - manually entered in the cell 26 3.23 4.86

Green - calculation performed 27 3.17 4.77

Blue - referenced from another source 28 3.11 4.68

29 3.05 4.60

30 3.00 4.52

31 2.94 4.44

32 2.88 4.36

33 2.83 4.28

34 2.78 4.21

35 2.73 4.14

36 2.69 4.08



 

 

 

EXHIBIT C 

 

STORMWATER MAINTENANCE AGREEMENT 

 



AGREEMENT FOR MAINTENANCE OF 

STORMWATER MANAGEMENT MEASURES 

 

RECITALS: 

 

A.  Windsor Crossing LLC , 

is(are) the owner(s) of property in the 

Village of Windsor , 

County of Dane, State of Wisconsin, more particularly described on 

Exhibit A attached hereto (“Property”). 
 

B. The County requires Owner to record this Agreement regarding maintenance 

of stormwater management measures to be located on the Property. Owner 

agrees to maintain the stormwater management measures and to grant to the 

County the rights set forth below. 
 

NOW, THEREFORE, in consideration of the agreement herein and other good and 

valuable consideration, the receipt and sufficiency of which are hereby acknowledged, 

the owner agrees as follows: 

1. Maintenance. Owner and its successors and assigns shall be responsible to 

repair and maintain the stormwater management measures located on the 

Property in good condition and in working order and such that the measures 

comply with approved plans on file with Dane County. Said maintenance 

shall be at the Owner’s sole cost and expense.   Owner will    conduct such 

 

 

 
Return to: 

Dane County Land & Water Resources 

5201 Fen Oak Dr., Rm. 208 

Madison, Wisconsin 53718 
 

Parcel Number(s): 

maintenance or repair work in accordance with all applicable laws, codes,         

regulations, and similar requirements. Specific maintenance task are more 

particularly described on Exhibit A. 

2. Easement to County. If Owner fails to maintain the stormwater management 

measures as required in Section 1, then County shall have the right, after providing Owner with written notice of the 

maintenance issue (“Maintenance Notice”) and thirty (30) days to comply with the County’s maintenance request, to 

enter the Property in order to conduct the maintenance specified in the Maintenance Notice. County will conduct such 

maintenance work in accordance with all applicable laws, codes, regulations, and similar requirements and will not 

unreasonably interfere with Owner’s use of the Property. All costs and expenses incurred by the County in conducting 

such maintenance may be charged to the owner of the Property by placing the amount on the tax roll for the Property as a 

special assessment in accordance with Section 66.0703, Wis. Stats. and applicable portions of the Dane County 

Ordinances. 

 

3. Term/Termination. The term of this Agreement shall commence on the date that this Agreement is recorded with the 

Register of Deeds Office for Dane County, Wisconsin, and except as otherwise herein specifically provided, shall 

continue in perpetuity. Notwithstanding the foregoing, this Agreement may be terminated by recording with the Register 

of Deeds Office for Dane County, Wisconsin, a written instrument of termination signed by the County and all of the 

then-owners of the Property. 

4. Miscellaneous. 

(a) Notices. Any notice, request or demand required or permitted under this Agreement shall be in writing and 

shall be deemed given when personally served or three (3) days after the same has been deposited with the 

United States Post Office, registered or certified mail, return receipt requested, postage prepaid and addressed 

as follows: 
 

If to Owner: Forward Development Group, LLC d 
      161 Horizon Drive, 101A  
      Verona, WI 53593 

This space is reserved for recording data 



If to County: Dane County Land & Water Resources Department 

Water Resource Engineering Division 

5201 Fen Oak Drive, Room 208 

Madison, WI 53718 

Any party may change its address for the receipt of notice by written notice to the other. 

(b) Governing Law. This Agreement shall be governed and construed in accordance with the laws of the State of 

Wisconsin. 

(c) Amendments or Further Agreements to be in Writing. This Agreement may not be modified in whole or in part 

unless such agreement is in writing and signed by all parties bound hereby. 

(d) Covenants Running with the Land. All of the easements, restrictions, covenants and agreements set forth in this 

Agreement are intended to be and shall be construed as covenants running with the land, binding upon, inuring 

to the benefit of, and enforceable by the parties hereto and their respective successors and assigns. 

(e) Partial Invalidity. If any provisions, or portions thereof, of this Agreement or the application thereof to any 

person or circumstance shall, to any extent, be invalid or unenforceable, the remainder of this Agreement, or the 

application of such provision, or portion thereof, to any other persons or circumstances shall not be affected 

thereby and each provision of this Agreement shall be valid and enforceable to the fullest extent permitted by 

law. 

 

 

 

 

X   State of WI, County of  ; Subscribed and sworn 

Water Resource Engineering Division Staff Signature before me on  by 

the above named person(s). 

 
 

Print or type name  
 

Notary Public 

 

Print or type name:    
 

My Commission Expires:   

 
 

 

 

 

 

X State of WI, County of 
 

Owner Signature before me on 

the above named person(s). 

; Subscribed and sworn 

by 

 
 

Print or type name  
 

Notary Public 

 

Print or type name:    
 

My Commission Expires:   

 

 

DRAFTED BY:   Matt Saunders E.I.T. 

         Corey Huhta P.E, C.F.M.   
         JSD Professional Services  
         161 Horizon Drive, Suite 101 

         Verona, WI 53593 
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EXHIBIT A 

 

 

LEGAL DESCRIPTION 

 

Outlot 2, Certified Survey Map No. 14307, Located in the Northeast Quarter of The Southeast Quarter of 

Section 29, Township 09 North, Range 10 East, Village of Windsor, Dane County, Wisconsin 

 

 

 

EXHIBIT B 

 

 

INSPECTION, MAINTENANCE, & PROHIBITIONS 

 

All components of the stormwater system shall be inspected at least quarterly.  Repairs will be made whenever the 

performance of a stormwater control device is compromised as described below.  Owner shall maintain records of all 

inspection and maintenance activities. 

 

Oil and Grease Filters 

The Owner shall install and maintain a FloGard + Plus Catch Basin Insert as distributed by OldCastle Precast with 

Imbiber Beads or approved equivalent. Said insert shall include a means of indicating the remaining capacity of the 

filter.  Said insert is installed for mitigation and control of sediment and/or oil and grease in the stormwater runoff.   

Installation and maintenance shall be in accordance with the manufacturer’s guidelines, attached, which, at minimum 

shall be four (4) inspections per year and one (1) filter replacement per year or as necessary based on the color 

change of the Imbiber Beads.  More specifically, debris shall be removed and filter medium is to be replaced any time 

the filter medium appears to be 50% coated with oil or grease.  The Imbiber Beads shall be replaced when the color 

has changed as defined by the manufacturer. Owner shall maintain records of inspections, cleaning and replacement 

of the device or components of the device all in accordance with Chapter 50 of the Village of Windsor Code of 

Ordinances. 

 

Detailed information regarding maintenance and filter replacement can be found on the Internet at 

www.oldcastleprecast.com or by calling OldCastle Precast (888) 965-3227. 

 

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. At a minimum the storm sewer system shall be inspected 

annually and cleaned as needed to maintain design capacity.  Any alterations to approved storm sewer system shall 

be approved by Village Engineer. Owner shall maintain records of inspections, cleaning and replacement of the storm 

sewer system all in accordance with Chapter 50 of the Village of Windsor Code of Ordinances. 

 



 

 

 

EXHIBIT D 

 

STORMWATER AND EROSION CONTROL COST ESTIMATE 

 



Project

Location

JSD Project No.

Date:

Prepared For:

Quantity Unit Unit Cost Amount

Storm Sewer And Erosion Control  Improvements

Erosion Control

1 Silt Fence 339 LF 2.00$                 678.00$                       

2 Stone Tracking Pad 1 EA 750.00$             750.00$                       

3 Stone Ditch Check 9 EA 65.00$               585.00$                       

4 Rip-Rap w/ Geotextile Fabric 54 SY 15.00$               810.00$                       

5 Inlet Protection 5 EA 100.00$             500.00$                       

6 Class II, Type B Erosion Matting 2,095 SY 3.00$                 6,285.00$                    

Subtotal = 9,608.00$                    

Earthwork

7 Seed/Mulch 1.00 AC 1,200.00$          1,200.00$                    

Subtotal = 1,200.00$                    

Underground Utilities

Storm Sewer 8 Storm Sewer - 15" RCP  Pipe 109 LF 50.00$               5,450.00$                    

9 Storm Sewer - 12" RCP  Pipe 317 LF 30.00$               9,510.00$                    

10 Storm Sewer - 15" RCP Apron Endwall w/ Gate 1 EA 800.00$             800.00$                       

11 2'x3' Storm Inlet 4 EA 1,500.00$          6,000.00$                    

12 Oil and Grease Filter 4 EA 500.00$             2,000.00$                    

Subtotal = 23,760.00$                  

Estimated Costs = 34,568.00$                  

38,024.80$                  

Note: All unit costs reflect delivered and installed.

(1) Granular trench backfill and compaction considered incidental to utility construction.

Preliminary Opinion of Probable Construction Costs 

Windosor Crossing Village Center - Phase I

Windsor, Wisconsin

18-8515

Forward Development Group

No.

110% Estimated Costs=

Item

2/11/2019



 

 

 

EXHIBIT E 

 

UNIVERSAL SOIL LOSS RATE INFORMATION 

 



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)

 

04/01/19 06/06/19 18.9% 150 0.43 3.8% 240 0.53 1.00 6.4 1.053 4.1

06/06/19 08/06/19 43.4% 150 Silt Loam 0.43 3.8% 240 0.53 0.10 1.5 1.053 0.9

08/06/19 ----- ----- ----- ------- ----- ----- ------ ----- 0.000 0.0

----- ----- ----- ------- ----- ----- ----- ----- 0.000 0.0

----- ----- ----- ------- ----- ----- ----- ----- 0.000 0.0

----- ----- ----- ------- ----- ----- ----- ----- 0.000 0.0

 

TOTAL 7.9 TOTAL 5.0

Notes:

% Reduction 

Required
0%

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: MSS

Thaw-6/30 Native Grasses, forbs, and legumes Date 8/10/2018

 

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

08/10/18

WDNR Version 2.0 (06-29-2017)

Windsor Crossing Village Center Phase 1

Bare Ground

Seed with Mulch or Ero

End

Silt Loam

Dane

Silt Fence

Silt Fence

Silt Fence

Silt Fence

I:\2018\188515\Civil\SWMP\USLE .xlsm



 

 

 

EXHIBIT F 

 

2015 WINDSOR CROSSING STORMWATER MANAGEMENT 

REPORT 

 

 



 

  
 
 
 

 
WINDSOR CROSSING 

WINDSOR ROAD & HWY 51 
TOWN OF WINDSOR, WISCONSIN 

 
 
 

STORM WATER MANAGEMENT & EROSION CONTROL 
REPORT 

 
 
 
 
 

 

PREPARED FOR 

Town of Windsor 
4084 Mueller Road 
Deforest, WI  53532 

 
 

January 22, 2015 
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PREPARED BY 
D'Onofrio, Kottke & Associates, Inc. 

7530 Westward Way 
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INTRODUCTION 

 
           The intent of this report is to provide details on how the proposed Windsor Crossing plat will 
be developed so that it is constructed in accordance with applicable stormwater and erosion control 
standards. 
 

The proposed development is an approximately 85.6 acre plat located in the Town of 
Windsor, Dane County, Wisconsin.  The site is located on the west side of US Hwy 51 and just 
south of Windsor road in the SE ¼ of Section 29, Township 09N, Range 10E.  The site is also 
bordered by undeveloped lands to the south and Wolf Hollow residential development to west.  A 
project location map can be found in Exhibit #1. 

 
The existing layout of the site consists mostly of undeveloped agricultural lands along with 

tree covered areas.  There are also two channels on the site that meet and combine into one flowing 
from east to the west across the site.  Surrounding some of the channel areas there is also area that 
has been defined as wetland.  The majority of the surface water from this site drains to the channel 
area and offsite to the west.  Along with site runoff, some offsite water from the east also utilizes the 
existing channel.  This water is routed to the site through culverts under Hwy 51 and ultimately off 
of the site to the west.   In proposed conditions the site was broken up into four drainage areas.  
This was done to treat stormwater on the site for peak flow, sediment, and infiltration requirements 
prior to leaving the site.  This proposed design includes of four wet detention basins and three 
infiltration basins.  The soil conditions on site consist of hydrologic soil group type B soils.  A site 
soils map can be found in Exhibit #2. 

 
 The proposed site improvements for this project will require land disturbing activity in 
excess of one acre and the future cumulative addition of 20,000 square feet of impervious surface 
area.  Therefore according to the Town of Windsor, Dane County, Capital Area Regional Planning 
Commission and the State of Wisconsin ordinances, the site requires erosion control & stormwater 
management approval and permits.   
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STANDARDS & RESULTS 

 
 The proposed development requires the following erosion control and storm water 
management performance standards. 
 
Sediment Control 
Standard:  For new construction, design practices to retain soil particles greater than (5) microns on 
the site (eighty percent (80%) reduction) resulting from a one year, 24-hr storm event prior to 
infiltration basins and capture 80% of TSS for storms up to and including the 5 year event prior to 
leaving the site  
 
Design Results:  Stokes law was used for modeling the sediment load reduction for this site.  
Sediment from this site will be reduced by routing the stormwater runoff into proposed wet 
detention basins prior to entering the infiltration basin.   The wet detention basins were designed to 
settle out the 5 micron particle for the 1-yr, 24-hour storm event, reducing sediment by 80% prior to 
entering the infiltration basins.  The detention basin and infiltration basins were designed to work as 
two chamber combined systems after filtering out the sediment from the 1 yr. storm event.  These 
basins are designed to reduce the sediment by 80% for the 5-yr, 24-hour storm event prior to leaving 
the site    See Appendix A for Pond Settling Efficiency Calculations 
 
Runoff Rate Control 
Standard:  For new development sites, storm water management practices shall be designed and 
implemented to maintain post-development peak runoff discharge rates at predevelopment rates for 
all storm events up to and including the 100 yr. – 24hr event.  
 
Design Results:   According to the USDA site soil survey of Dane County the site soil conditions 
consist of type B soils.  The site soil map can be viewed in Exhibit #2.  The existing and proposed 
runoff curve numbers used for this development are as follows: 
 

Description      CN 
Predeveloped Fields    68 
Predeveloped Woods    55 
(38% Impervious)    83 
(65% Impervious)    90 
(85% Impervious)    94 
Developed Vegetated    75 

 Impervious     98 
 
The proposed detention basin system will maintain the existing peak runoff rates through the 100yr– 
24hr storm events.  The peak flow comparison chart for the site can be found in the stormwater 
management measures section of this report and the HydroCAD output can be found within 
Appendix C. 
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Infiltration 
Standards:  For new developments, design practices to infiltrate sufficient runoff volume so the 
post-development infiltration volume shall be at least 90% of the predevelopment infiltration 
volume.  Also fully mitigate the groundwater quantity impacts of the development.  This includes 
anticipated domestic usage within the development. 
 
Design Results:  The proposed developed site was designed to meet infiltration requirements by 
routing stormwater from the site into three infiltration basins designed to mitigate the groundwater 
quantity impacts from the development prior to leaving the site.  80% Sediment reduction for 1yr-
24hr storm event will occur in the proposed wet detention basins prior to entering the designed 
infiltration basins.  The infiltration basins were designed utilizing RECARGA and the design 
calculations can be found in the appendix 
 

 

 
EROSION CONTROL MEASURES 

 
The initial land disturbing activity will be to install erosion control measures including silt 

fence, check dams, inlet protection and a stone construction entrance.  All sedimentation and 
erosion control items will be maintained for maximum effectiveness.  The stone construction 
entrance will have its stone replaced when the existing stone is no longer effective.  Sediment 
trapped by the silt fence, check dams and inlet protection will be removed when it reaches a depth 
of approximately one-half foot. In the event mud is tracked off site, the public streets will be cleaned 
at the of each working day 
 
 All areas disturbed during construction, except for impervious, will be restored with a 
minimum of six inches of topsoil, fertilizer, seed, and mulch within seven days of final grading.  The 
sites plantings and seed shall be per the landscape plan or mixture 40 if not noted, in accordance 
with Section 630 of Wisconsin Department of Transportation Specification.  Seed mixture #40 shall 
be applied at the rate of five pounds per one-thousand square feet.  Annual Ryegrass shall be added 
to the grass seed mixtures at a rate of 1 1/2lbs per 1000 sqft.  Fertilizer shall be at a rate 
recommended by a soil test.  The infiltration areas shall be planted with native species tolerant of 
fluctuating water conditions. 
 
 At the completion of construction and after final restoration has been established the 
erosion control practices shall be removed. 
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STORM WATER MANAGEMENT MEASURES 
 

 The proposed plat was broken up into four drainage areas that will be routed to the 
detention and infiltration basin treatment systems.  These basins were designed to meet peak flow, 
sediment and infiltration requirements for the site.  The stormwater facilities within this project will 
be public and maintained by the Town of Windsor. 
 
 Stokes Law was used to perform the sediment control calculations for the proposed basins.  
Appendix A contains the calculation results.  The stormwater management system will provide 80% 
sediment removal for the 5yr – 24hr storm event prior to leaving the site. 
 
 HydoCAD Stormwater Modeling System software has been used to analyze stormwater 
runoff characteristics for the development.  HydroCad uses the TR-55 methodology for determining 
peak discharge rates. A model was created showing the runoff from the project in existing, proposed 
conditions. The four drainage areas were designed to utilize combination wet detention basin and 
infiltration basin system prior to entering the existing channel and leaving the site in proposed 
conditions.  The wet detention chamber will limit flow into the infiltration basin chamber for the 
1yr-24hr storm event to remove sediment before entering the infiltration basin. During larger storms 
the separation berm between the two chambers will be overtopped and the two chambers will act as 
one detention basin to limit peak flow from the site. The detention basin was modeled dynamically 
to better represent the elevations of the two chambers working together.  See below for the 
proposed peak flow comparison chart. 
 
 The infiltration basins were designed to meet the County and State requirement of 90% of 
the predevelopment infiltration volume in developed conditions.  The infiltration basins were also 
designed to fully mitigate the groundwater quantity impacts of the development.  This includes 
anticipated domestic usage within the development. 
 
 

PEAK FLOW COMPARISION CHART 
 

1YR 2YR 5yr 10YR 100YR

EXISTING TOTAL FLOW OFFSITE 36.68 66.78 140.57 219.85 479.37

NORTHEAST DETENTION BASIN 5.49 6.65 8.47 9.89 19.02

NORTHWEST DETENTION BASIN 1.69 1.91 3.00 4.23 33.20

NORTH INFILTRATION BASIN 0.00 0.00 0.00 0.00 2.16

SOUTHEAST DETENTION BASIN 1.77 2.16 3.90 13.85 77.25

SOUTHEAST INFILTRATION BASIN 0.00 0.00 0.48 1.91 13.90

SOUTHWEST DETENTION BASIN 1.56 2.19 5.31 22.39 115.46

SOUTHWEST INFILTRATION BASIN 0.00 0.23 1.59 2.53 18.52

PROPOSED TOTAL FLOW OFFISTE 18.43 35.19 78.08 118.39 307.40

WINDSOR CROSSING - 24-HR STORM EVENT (PEAK FLOW IN CFS)-PEAK FLOW COMPARISION CHART
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CONCLUSIONS 
 
 As the results indicate the storm water system and erosion control for the proposed 
development meets the Town of Windsor, Capital Area Regional Planning Commission, Dane 
County and State of Wisconsin requirements and ordinances. 
 
  



 

 

 
 
 
 
 
 
 
 

EXHIBITS 

 



















 

 

 
 
 
 
 
 
 
 

APPENDIX A 
 

POND SEDIMENT SETTLING 
EFFICIENCY CALCULATIONS 

 
 



 

 

 
NORTHWEST DETENTION BASIN 

SEDIMENTATION POND SETTLING EFFICIENCY CALCULATIONS 
 
The runoff volume, peak discharge, and peak elevation are based on a 1-year -24hr storm event prior 
to entering the infiltration basin 
 
Settling Calculations: 
 
Settling Time = (Runoff Volume) / (Peak Discharge) 

 
59,673 cuft / 1.69 cfs = 35,309 sec 

 
Settling Distance = Peak Elevation - Outfall Invert 
 

917.05 feet – 915.00 feet =2.05 feet  
 
Settling Velocity = (Settling Distance) / (Settling Time) 
 

2.05 feet / 39,309 sec = 0.000058  
 
There will be no runoff leaving the combination basin for this drainage are in the 5y – 24hr storm 
event therefore no sediment will be leaving the site for this storm event 
 
 
According to Stokes Law with a specific gravity of 2.65 and 20 C, a 5 micron diameter particle will 
settle to the pond bottom at the calculated Settling Velocity.  A pond that traps a 5 micron diameter 
particle is expected to be more than the 80% efficiency required.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

SOUTHEAST DETENTION BASIN 
SEDIMENTATION POND SETTLING EFFICIENCY CALCULATIONS 

 
 
The runoff volume, peak discharge, and peak elevation are based on a 1-year-24hr storm event prior 
to entering the infiltration area.  
 
Settling Calculations: 
 
Settling Time = (Runoff Volume) / (Peak Discharge) 

 
 70,727 cuft / 1.77 cfs = 39,959 sec 
 
Settling Distance = Peak Elevation - Outfall Invert 
 

922.04 feet – 920.00 feet =2.04 feet  
 
Settling Velocity = (Settling Distance) / (Settling Time) 
 

2.04 feet / 39,959 sec = 0.000051   
 

The runoff volume, peak discharge, and peak elevation are based on a 5-year-24hr storm event prior 
to leaving the drainage area through the combination basin.  
 
Settling Calculations: 
 
Settling Time = (Runoff Volume) / (Peak Discharge) 

 
 76,068 cuft / 0.48 cfs = 158,475 sec 
 
Settling Distance = Peak Elevation - Outfall Invert 
 

920.28 feet – 918.00 feet =2.28 feet  
 
Settling Velocity = (Settling Distance) / (Settling Time) 
 

2.28 feet / 158,475 sec = 0.000014   
 

 
 
According to Stokes Law with a specific gravity of 2.65 and 20 C, a 5 micron diameter particle will 
settle to the pond bottom at the calculated Settling Velocity.  A pond that traps a 5 micron diameter 
particle is expected to be more than the 80% efficiency required.  



 

 

SOUTHWEST DETENTION BASIN 
SEDIMENTATION POND SETTLING EFFICIENCY CALCULATIONS 

 
 
The runoff volume, peak discharge, and peak elevation are based on a 1-year-24hr storm event prior 
to entering the infiltration basin. 
 
Settling Calculations: 
 
Settling Time = (Runoff Volume) / (Peak Discharge) 

 
 67,513 cuft / 1.56 cfs = 43,278 sec 
 
Settling Distance = Peak Elevation - Outfall Invert 
 

915.84 feet – 914.00 feet =1.84 feet  
 
Settling Velocity = (Settling Distance) / (Settling Time) 
 

1.84 feet / 43,278 sec = 0.000043   
 

The runoff volume, peak discharge, and peak elevation are based on a 5-year-24hr storm event prior 
to leaving the drainage area through the combination basin.  
 
Settling Calculations: 
 
Settling Time = (Runoff Volume) / (Peak Discharge) 

 
 55,410 cuft / 1.59 cfs = 34,849 sec 
 
Settling Distance = Peak Elevation - Outfall Invert 
 

914.53 feet – 912.00 feet =2.53 feet  
 
Settling Velocity = (Settling Distance) / (Settling Time) 
 

2.53 feet / 34,849 sec = 0.000072   
 

 
 
According to Stokes Law with a specific gravity of 2.65 and 20 C, a 5 micron diameter particle will 
settle to the pond bottom at the calculated Settling Velocity.  A pond that traps a 5 micron diameter 
particle is expected to be more than the 80% efficiency required.  

 
 
 
 
 
 
 



 

 

 
 
 
 
 
 
 
 
 
 
 

APPENDIX B 
INFILTRATION CALCULATIONS 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 
 

NORTHWEST & NORTHEAST COMBINED 

DRAINAGE BASIN RECHARGE DESIGN 

The following was designed to meet requirements set by CARPC to match predevelopment recharge + 

recharge water usage for the site in postdevelopment conditions. 

Existing Site Recharge 

9.7 inches from county recharge maps 

Northwest & Northeast Drainage Mitigation Calculations 

Mitigation of predevelopment groundwater recharge that will be drawn down for domestic use per CARPC 

requirement: (1000 gal/ac/day for commercial & 50 gal/per person/day for residential) 

Total Drainage Area = 24.2 acres  

Commercial Property Area = 14.6 acres 

Residential Property Area = 0 acres 

Impervious Area = 81% Total 

Commercial Property Estimated Usage = 14.6 acres x 1000 gal/ac/day = 14,600 gal/day  
(Remaining drainage area consists of ponds & right of way) 
 
Commercial Property Estimated Usage Volume in a Year = 14,600 gal/day x 365 days = 5,329,000 gal  

Usage Converted from Gallons of Water to cubic inches = (231 cubic inches in gallon of water) = 5,329,000 

gal * 231 cubic inches = 1,230,999,000 cubic inches  

Total Drainage Area Converted from Acres to Square Inches = 24.2 acres = 151,798,495 square inches 

Usage Converted to Recharge Depth Required Within the Drainage Area = 

1,230,999,000 cubic inches/151,798,495 sqin = 8.1 inches 

 

 

 

 

 

 

 

 

 

 

 



 

 

Total Recharge Required to Meet Requirements 
 

Total Recharge Required on Site = Existing Recharge + Water Usage = 9.7 in + 8.1 in = 17.8” of Recharge 

Required Within This Drainage Area 

Postdevelopment Recharge Design 

Rt = P x Rsite 

Rt = Calculated Tributary Recharge Depth 

P = Percent Pervious 

Rsite = 9.7 in/yr (Design Recharge Rate Provided by CARPC for Site) 

Rt = 0.20 x 9.7 in/yr = 1.9” 

Recharge required within infiltration basin = Total Recharge Required – Rt = 17.8 in – 1.9 in = 14.9 in 
(See next page for basin design to meet 14.9 in of recharge required within basin)  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

RECARGA RECHARGE CALCULATIONS FOR SOUTHWEST BASIN 
 

 
With the addition of a 45,000 sqft infiltration basin the drainage area meets the recharge requirement of 14.9 
inches. 
 
 

 

 

 

 

 

 

 

 

 



 

 

NORTHWEST & NORTHEAST COMBINED DRAINAGE BASINS 90% 

EXISTING STAYON DESIGN CHECK 

Predevelopment NW & NE Drainage Area Stayon 

 

In predevelopment conditions the site has a stayon of 27.0” 

90% of 27.0” = 24.3” 

24.3” of stayon is required in postdevelopment conditions  

 

 

 

 

 

 

 



 

 

Developed NW & NE Drainage Area Stayon Design 

In postdevelopment designed conditions the site attains a stayon depth of 27.83 inches which exceeds the 

24.3” stayon requirement. 

 

 
 
 

 

 

 

 

 

 

 



 

 

SOUTHEAST DRAINAGE BASIN RECHARGE 

DESIGN 

The following was designed to meet requirements set by CARPC to match predevelopment recharge + 

recharge water usage for the site in postdevelopment conditions. 

Existing Site Recharge 

9.7 inches from county recharge maps 

Southeast Drainage Mitigation Calculations 

Mitigation of predevelopment groundwater recharge that will be drawn down for domestic use per CARPC 

requirement: (1000 gal/ac/day for commercial & 50 gal/per person/day for residential (Assumed 2.1 people 

per lot)) 

Total Drainage Area = 22.4 acres 

Commercial Property Area = 0 acres 

Single Family Residential Property Lots = 8 (2.1 people/lot)  

Multifamily Lots =10.5 acres (16.5 people/acre) 

Total Residents = 174 

Impervious Area = 56% Total 

Residential Property Estimated Usage = 174 people x 50 = 8,700 gal/day  
(Remaining drainage area consists of ponds & right of way) 
 
Drainage Area Estimated Usage Volume in a Year = 8,700 gal/day x 365 days = 3,175,500 gal 

Usage Converted from Gallons of Water to cubic inches = (231 cubic inches in gallon of water) = 3,175,500 

gal * 231 cubic inches = 733,540,500 cubic inches 

Total Drainage Area Converted from Acres to Square Inches = 22.40 acres = 140,507,698 square inches 

Usage Converted to Recharge Depth Required Within the Drainage Area = 

733,540,500 cubic in inches/140,507,698 sqin = 5.2 inches 

 

 

 

 

 

 

 

 

 



 

 

Total Recharge Required to Meet Requirements 
 

Total Recharge Required on Site = Existing Recharge + Water Usage = 9.7 in + 5.2 in = 14.9” of Recharge 

Required Within This Drainage Area 

Postdevelopment Recharge Design 

Rt = P x Rsite 

Rt = Calculated Tributary Recharge Depth 

P = Percent Pervious 

Rsite = 9.7 in/yr (Design Recharge Rate Provided by CARPC for Site) 

Rt = 0.49 x 9.7 in/yr =4.7” 

Recharge required within infiltration basin = Total Recharge Required – Rt = 14.9 in – 4.7 in = 10.2 in  
(See next page for basin design to meet 10.2 in of recharge required within basin) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

RECARGA RECHARGE CALCULATIONS FOR SOUTHEAST BASIN 
 

 
With the addition of a 28,500 sqft infiltration basin the drainage area meets the recharge requirement of 10.2 
inches. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 



 

 

SOUTHEAST DRAINAGE BASIN 90% EXISTING STAYON DESIGN 

CHECK 

Predevelopment SE Drainage Area Stayon 

 

In predevelopment conditions the site has a stayon of 27.0” 

90% of 27.0” = 24.3” 

24.3” of stayon is required in postdevelopment conditions  

 

 

 

 

 

 

 



 

 

 

Developed SE Drainage Area Stayon Design 

In postdevelopment designed conditions the site attains a stayon depth of 28.0 inches which meets the 24.3” 

stayon requirement  

 

 
 
 

 

 

 

 

 

 

 



 

 

SOUTHWEST DRAINAGE BASIN RECHARGE 

DESIGN 

The following was designed to meet requirements set by CARPC to match predevelopment recharge + 

recharge water usage for the site in postdevelopment conditions. 

Existing Site Recharge 

9.7 inches from county recharge maps 

Southwest Drainage Mitigation Calculations 

Mitigation of predevelopment groundwater recharge that will be drawn down for domestic use per CARPC 

requirement: (1000 gal/ac/day for commercial &  50 gal/per person/day for residential (Assumed 2.1 people 

per lot)) 

Total Drainage Area = 27.7 acres 

Commercial Property Area = 0 acres 

Residential Property Lots = 71 

Impervious Area = 42% Total 

Residential Property Estimated Usage = 71 lots x 2.1 people x 50 = 7,455 gal/day  
 
Drainage Area Estimated Usage Volume in a Year = 7,455 gal/day x 365 days = 2,721,075 gal 

Usage Converted from Gallons of Water to cubic inches = (231 cubic inches in gallon of water) = 2,721,075 

gal * 231 cubic inches = 628,568,325 cubic inches  

Total Drainage Area Converted from Acres to Square Inches = 27.7 acres = 173,752,823 square inches 

Usage Converted to Recharge Depth Required Within the Drainage Area = 

628,568,325 cubic inches/173,752,823 sqin = 3.6 inches  

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Total Recharge Required to Meet Requirements 
 

Total Recharge Required on Site = Existing Recharge + Water Usage = 9.7 in + 3.6 in = 13.3 in. of 

Recharge Required Within This Drainage Area 

Postdevelopment Recharge Design 

Rt = P x Rsite 

Rt = Calculated Tributary Recharge Depth 

P = Percent Pervious 

Rsite = 9.7 in/yr (Design Recharge Rate Provided by CARPC for Site) 

Rt = 0.58 x 9.7 in/yr = 5.6” 

Recharge required within infiltration basin = Total Recharge Required – Rt = 13.3 in – 5.6 in = 7.7 in  
(See next page for basin design to meet 7.7 in of recharge required within basin) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

RECARGA RECHARGE CALCULATIONS FOR SOUTHWEST BASIN 
 

 
 
With the addition of an 18,000 sqft infiltration basin the drainage area meets the recharge requirement of 7.7 
inches. 
 

 

 

 

 

 

 

 

 

 



 

 

SOUTHWEST DRAINAGE BASIN 90% OF EXISTING STAYON DESIGN 

CHECK 

Predevelopment SW Drainage Area Stayon 

 

In predevelopment conditions the site has a stayon of 27.0” 

90% of 27.0” = 24.3” 

24.3” of stayon is required in postdevelopment conditions  

 

 

 

 

 

 

 



 

 

 

Developed SW Drainage Area Stayon Design 

In postdevelopment designed conditions the site attains a stayon depth of 27.0 inches which exceeds the 

24.3” stayon requirement  

 

 
 

 

 
 
 
 
 
 
 
 
 
 
 



 

 

 
APPENDIX C 

EXISTING HYDROCAD OUTPUT 
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Summary for Subcatchment Aw: AREA A

Runoff = 43.93 cfs @ 12.35 hrs,  Volume= 5.023 af,  Depth= 2.62"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-48.00 hrs, dt= 0.02 hrs
Type II 24-hr  100-yr Rainfall=6.00"

Area (ac) CN Description
* 23.000 68

23.000 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
27.4 300 0.0200 0.18 Sheet Flow, 

Cultivated: Residue>20%   n= 0.170   P2= 2.90"
9.2 700 0.0200 1.27 Shallow Concentrated Flow, 

Cultivated Straight Rows   Kv= 9.0 fps
1.1 400 0.0200 5.96 155.09 Trap/Vee/Rect Channel Flow, 

Bot.W=5.00'  D=2.00'  Z= 4.0 '/'  Top.W=21.00'
n= 0.040  

37.7 1,400 Total

Summary for Subcatchment Bw: AREA B

Runoff = 381.59 cfs @ 12.33 hrs,  Volume= 41.933 af,  Depth= 2.62"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-48.00 hrs, dt= 0.02 hrs
Type II 24-hr  100-yr Rainfall=6.00"

Area (ac) CN Description
* 192.000 68

192.000 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
20.8 300 0.0400 0.24 Sheet Flow, 

Cultivated: Residue>20%   n= 0.170   P2= 2.90"
6.5 700 0.0400 1.80 Shallow Concentrated Flow, 

Cultivated Straight Rows   Kv= 9.0 fps
8.2 3,000 0.0100 6.11 1,099.29 Trap/Vee/Rect Channel Flow, 

Bot.W=5.00'  D=4.00'  Z= 10.0 '/'  Top.W=85.00'
n= 0.040  

35.5 4,000 Total
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Summary for Subcatchment Cw: AREA C

Runoff = 14.32 cfs @ 12.18 hrs,  Volume= 1.201 af,  Depth= 2.62"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-48.00 hrs, dt= 0.02 hrs
Type II 24-hr  100-yr Rainfall=6.00"

Area (ac) CN Description
* 5.500 68

5.500 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
20.8 300 0.0400 0.24 Sheet Flow, 

Cultivated: Residue>20%   n= 0.170   P2= 2.90"
2.8 400 0.0250 2.37 Shallow Concentrated Flow, 

Grassed Waterway   Kv= 15.0 fps
23.6 700 Total

Summary for Subcatchment Dw: AREA D

Runoff = 194.52 cfs @ 12.20 hrs,  Volume= 17.254 af,  Depth= 2.62"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-48.00 hrs, dt= 0.02 hrs
Type II 24-hr  100-yr Rainfall=6.00"

Area (ac) CN Description
* 79.000 68

79.000 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
16.0 300 0.0600 0.31 Sheet Flow, 

Grass: Short   n= 0.150   P2= 2.90"
3.1 1,100 0.0200 5.97 149.36 Trap/Vee/Rect Channel Flow, 

Bot.W=0.00'  D=2.50'  Z= 4.0 '/'  Top.W=20.00'
n= 0.040  

6.7 3,000 0.0150 7.48 1,346.35 Trap/Vee/Rect Channel Flow, 
Bot.W=5.00'  D=4.00'  Z= 10.0 '/'  Top.W=85.00'
n= 0.040  

25.8 4,400 Total

Summary for Subcatchment Ew: AREA E

Runoff = 82.25 cfs @ 12.17 hrs,  Volume= 6.770 af,  Depth= 2.62"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-48.00 hrs, dt= 0.02 hrs
Type II 24-hr  100-yr Rainfall=6.00"
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Area (ac) CN Description
* 31.000 68

31.000 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
19.6 300 0.0460 0.25 Sheet Flow, 

Cultivated: Residue>20%   n= 0.170   P2= 2.90"
1.9 200 0.0400 1.80 Shallow Concentrated Flow, 

Cultivated Straight Rows   Kv= 9.0 fps
1.4 950 0.0350 11.43 2,056.58 Trap/Vee/Rect Channel Flow, 

Bot.W=5.00'  D=4.00'  Z= 10.0 '/'  Top.W=85.00'
n= 0.040  

22.9 1,450 Total

Summary for Subcatchment Fw: AREA F

Runoff = 50.00 cfs @ 12.29 hrs,  Volume= 5.242 af,  Depth= 2.62"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-48.00 hrs, dt= 0.02 hrs
Type II 24-hr  100-yr Rainfall=6.00"

Area (ac) CN Description
* 24.000 68

24.000 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
25.9 300 0.0230 0.19 Sheet Flow, 

Cultivated: Residue>20%   n= 0.170   P2= 2.90"
7.3 550 0.0320 1.25 Shallow Concentrated Flow, 

Short Grass Pasture   Kv= 7.0 fps
33.2 850 Total

Summary for Subcatchment Hw: AREA H

Runoff = 28.90 cfs @ 12.35 hrs,  Volume= 3.276 af,  Depth= 2.62"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-48.00 hrs, dt= 0.02 hrs
Type II 24-hr  100-yr Rainfall=6.00"

Area (ac) CN Description
* 15.000 68

15.000 100.00% Pervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
27.4 300 0.0200 0.18 Sheet Flow, 

Cultivated: Residue>20%   n= 0.170   P2= 2.90"
9.8 650 0.0150 1.10 Shallow Concentrated Flow, 

Cultivated Straight Rows   Kv= 9.0 fps
37.2 950 Total

Summary for Subcatchment Windsor Crossing: Pre-Deve loped Site

Runoff = 133.83 cfs @ 12.47 hrs,  Volume= 17.795 af,  Depth= 2.53"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-48.00 hrs, dt= 0.02 hrs
Type II 24-hr  100-yr Rainfall=6.00"

Area (ac) CN Description
* 77.900 68 On-Site Fields

6.500 55 Woods, Good, HSG B
84.400 67 Weighted Average
84.400 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
27.4 300 0.0200 0.18 Sheet Flow, 

Cultivated: Residue>20%   n= 0.170   P2= 2.90"
16.9 1,000 0.0120 0.99 Shallow Concentrated Flow, 

Cultivated Straight Rows   Kv= 9.0 fps
1.9 500 0.0050 4.46 892.04 Trap/Vee/Rect Channel Flow, 

Bot.W=10.00'  D=4.00'  Z= 10.0 '/'  Top.W=90.00'
n= 0.040  

46.2 1,800 Total

Summary for Reach 1R: Wolf Hollow OL 3 Greenway

Inflow Area = 453.900 ac, 0.00% Impervious,  Inflow Depth > 2.60"    for  100-yr event
Inflow = 479.54 cfs @ 12.39 hrs,  Volume= 98.250 af
Outflow = 479.37 cfs @ 12.40 hrs,  Volume= 98.248 af,  Atten= 0%,  Lag= 0.6 min

Routing by Dyn-Stor-Ind method, Time Span= 5.00-48.00 hrs, dt= 0.02 hrs
Max. Velocity= 4.68 fps,  Min. Travel Time= 0.5 min
Avg. Velocity = 1.23 fps,  Avg. Travel Time= 1.8 min

Peak Storage= 13,621 cf @ 12.40 hrs
Average Depth at Peak Storage= 3.98'
Bank-Full Depth= 4.15'  Flow Area= 109.1 sf,  Capacity= 523.07 cfs

Custom cross-section,  Length= 133.0'   Slope= 0.0025 '/'   (101 Elevation Intervals)
Constant n= 0.030  Earth, grassed & winding
Inlet Invert= 905.29',  Outlet Invert= 904.96'



Type II 24-hr  100-yr Rainfall=6.00"Drainage Study (Pre-Developed)
  Printed  3/19/2015Prepared by {enter your company name here}

Page 6HydroCAD® 10.00-12  s/n 02063  © 2014 HydroCAD Software Solutions LLC

‡

Offset Elevation Chan.Depth
(feet) (feet) (feet)

-19.50 4.15 0.00
-7.50 0.15 4.00
0.00 0.00 4.15
7.50 0.15 4.00

19.50 4.15 0.00

Depth End Area Perim. Storage Discharge
(feet) (sq-ft) (feet) (cubic-feet) (cfs)
0.00 0.0 0.0 0 0.00
0.15 1.1 15.0 150 0.49
4.15 109.1 40.3 14,514 523.07

Summary for Reach Ar: Reach through AREA B

Inflow Area = 23.000 ac, 0.00% Impervious,  Inflow Depth > 2.60"    for  100-yr event
Inflow = 21.74 cfs @ 12.75 hrs,  Volume= 4.982 af
Outflow = 17.22 cfs @ 13.21 hrs,  Volume= 4.975 af,  Atten= 21%,  Lag= 27.0 min

Routing by Dyn-Stor-Ind method, Time Span= 5.00-48.00 hrs, dt= 0.02 hrs
Max. Velocity= 2.09 fps,  Min. Travel Time= 30.3 min
Avg. Velocity = 0.63 fps,  Avg. Travel Time= 100.2 min

Peak Storage= 31,343 cf @ 13.21 hrs
Average Depth at Peak Storage= 0.38'
Bank-Full Depth= 2.00'  Flow Area= 56.0 sf,  Capacity= 309.45 cfs

20.00'  x  2.00'  deep channel,  n= 0.040
Side Slope Z-value= 4.0 '/'   Top Width= 36.00'
Length= 3,800.0'   Slope= 0.0125 '/'
Inlet Invert= 993.40',  Outlet Invert= 945.90'

‡
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Summary for Reach Br: Reach through AREA D

Inflow Area = 215.000 ac, 0.00% Impervious,  Inflow Depth > 2.61"    for  100-yr event
Inflow = 192.94 cfs @ 12.72 hrs,  Volume= 46.754 af
Outflow = 192.37 cfs @ 12.75 hrs,  Volume= 46.748 af,  Atten= 0%,  Lag= 1.9 min

Routing by Dyn-Stor-Ind method, Time Span= 5.00-48.00 hrs, dt= 0.02 hrs
Max. Velocity= 5.12 fps,  Min. Travel Time= 2.6 min
Avg. Velocity = 1.34 fps,  Avg. Travel Time= 9.9 min

Peak Storage= 30,072 cf @ 12.75 hrs
Average Depth at Peak Storage= 1.46'
Bank-Full Depth= 2.00'  Flow Area= 56.0 sf,  Capacity= 342.50 cfs

20.00'  x  2.00'  deep channel,  n= 0.040
Side Slope Z-value= 4.0 '/'   Top Width= 36.00'
Length= 800.0'   Slope= 0.0153 '/'
Inlet Invert= 945.25',  Outlet Invert= 933.00'

‡

Summary for Reach Cr: Reach through AREA D

Inflow Area = 5.500 ac, 0.00% Impervious,  Inflow Depth > 2.58"    for  100-yr event
Inflow = 4.58 cfs @ 12.58 hrs,  Volume= 1.181 af
Outflow = 4.56 cfs @ 12.62 hrs,  Volume= 1.181 af,  Atten= 0%,  Lag= 2.4 min

Routing by Dyn-Stor-Ind method, Time Span= 5.00-48.00 hrs, dt= 0.02 hrs
Max. Velocity= 2.59 fps,  Min. Travel Time= 2.9 min
Avg. Velocity = 1.05 fps,  Avg. Travel Time= 7.1 min

Peak Storage= 792 cf @ 12.62 hrs
Average Depth at Peak Storage= 0.66'
Bank-Full Depth= 2.50'  Flow Area= 25.0 sf,  Capacity= 156.97 cfs

0.00'  x  2.50'  deep channel,  n= 0.040
Side Slope Z-value= 4.0 '/'   Top Width= 20.00'
Length= 450.0'   Slope= 0.0221 '/'
Inlet Invert= 942.94',  Outlet Invert= 933.00'

‡
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Summary for Reach Dr: Reach through Site

Inflow Area = 299.500 ac, 0.00% Impervious,  Inflow Depth > 2.61"    for  100-yr event
Inflow = 254.78 cfs @ 12.26 hrs,  Volume= 65.179 af
Outflow = 244.15 cfs @ 12.75 hrs,  Volume= 65.167 af,  Atten= 4%,  Lag= 29.8 min

Routing by Dyn-Stor-Ind method, Time Span= 5.00-48.00 hrs, dt= 0.02 hrs
Max. Velocity= 3.56 fps,  Min. Travel Time= 8.4 min
Avg. Velocity = 1.26 fps,  Avg. Travel Time= 23.9 min

Peak Storage= 123,296 cf @ 12.75 hrs
Average Depth at Peak Storage= 2.41'
Bank-Full Depth= 2.00'  Flow Area= 50.0 sf,  Capacity= 163.50 cfs

5.00'  x  2.00'  deep channel,  n= 0.040
Side Slope Z-value= 10.0 '/'   Top Width= 45.00'
Length= 1,800.0'   Slope= 0.0068 '/'
Inlet Invert= 925.19',  Outlet Invert= 913.00'

‡

Summary for Reach Er: Reach through Site

Inflow Area = 31.000 ac, 0.00% Impervious,  Inflow Depth = 2.62"    for  100-yr event
Inflow = 82.25 cfs @ 12.17 hrs,  Volume= 6.770 af
Outflow = 66.36 cfs @ 12.28 hrs,  Volume= 6.770 af,  Atten= 19%,  Lag= 7.0 min

Routing by Dyn-Stor-Ind method, Time Span= 5.00-48.00 hrs, dt= 0.02 hrs
Max. Velocity= 2.68 fps,  Min. Travel Time= 10.6 min
Avg. Velocity = 0.68 fps,  Avg. Travel Time= 41.6 min

Peak Storage= 42,160 cf @ 12.28 hrs
Average Depth at Peak Storage= 1.34'
Bank-Full Depth= 2.00'  Flow Area= 50.0 sf,  Capacity= 169.68 cfs

5.00'  x  2.00'  deep channel,  n= 0.040
Side Slope Z-value= 10.0 '/'   Top Width= 45.00'
Length= 1,700.0'   Slope= 0.0073 '/'
Inlet Invert= 925.40',  Outlet Invert= 913.00'

‡
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Summary for Reach Fr: Reach through Site

Inflow Area = 24.000 ac, 0.00% Impervious,  Inflow Depth = 2.62"    for  100-yr event
Inflow = 50.00 cfs @ 12.29 hrs,  Volume= 5.242 af
Outflow = 40.30 cfs @ 12.46 hrs,  Volume= 5.242 af,  Atten= 19%,  Lag= 10.4 min

Routing by Dyn-Stor-Ind method, Time Span= 5.00-48.00 hrs, dt= 0.02 hrs
Max. Velocity= 2.58 fps,  Min. Travel Time= 14.2 min
Avg. Velocity = 0.68 fps,  Avg. Travel Time= 54.2 min

Peak Storage= 34,431 cf @ 12.46 hrs
Average Depth at Peak Storage= 1.03'
Bank-Full Depth= 2.00'  Flow Area= 50.0 sf,  Capacity= 191.27 cfs

5.00'  x  2.00'  deep channel,  n= 0.040
Side Slope Z-value= 10.0 '/'   Top Width= 45.00'
Length= 2,200.0'   Slope= 0.0093 '/'
Inlet Invert= 933.39',  Outlet Invert= 913.00'

‡

Summary for Reach Hr: Reach through Site

Inflow Area = 15.000 ac, 0.00% Impervious,  Inflow Depth = 2.62"    for  100-yr event
Inflow = 28.90 cfs @ 12.35 hrs,  Volume= 3.276 af
Outflow = 26.06 cfs @ 12.47 hrs,  Volume= 3.276 af,  Atten= 10%,  Lag= 7.0 min

Routing by Dyn-Stor-Ind method, Time Span= 5.00-48.00 hrs, dt= 0.02 hrs
Max. Velocity= 3.13 fps,  Min. Travel Time= 9.6 min
Avg. Velocity = 0.99 fps,  Avg. Travel Time= 30.4 min

Peak Storage= 14,984 cf @ 12.47 hrs
Average Depth at Peak Storage= 0.70'
Bank-Full Depth= 2.00'  Flow Area= 50.0 sf,  Capacity= 290.08 cfs

5.00'  x  2.00'  deep channel,  n= 0.040
Side Slope Z-value= 10.0 '/'   Top Width= 45.00'
Length= 1,800.0'   Slope= 0.0213 '/'
Inlet Invert= 951.37',  Outlet Invert= 913.00'

‡
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Summary for Pond Ab: Gray Road Culvert

Inflow Area = 23.000 ac, 0.00% Impervious,  Inflow Depth = 2.62"    for  100-yr event
Inflow = 43.93 cfs @ 12.35 hrs,  Volume= 5.023 af
Outflow = 21.74 cfs @ 12.75 hrs,  Volume= 4.982 af,  Atten= 51%,  Lag= 24.1 min
Primary = 21.74 cfs @ 12.75 hrs,  Volume= 4.982 af

Routing by Dyn-Stor-Ind method, Time Span= 5.00-48.00 hrs, dt= 0.02 hrs
Peak Elev= 996.56' @ 12.75 hrs   Surf.Area= 0.626 ac   Storage= 1.565 af

Plug-Flow detention time= 107.2 min calculated for 4.980 af (99% of inflow)
Center-of-Mass det. time= 102.9 min ( 972.0 - 869.1 )

Volume Invert Avail.Storage Storage Description
#1 995.00' 5.000 af Custom Stage Data (Prismatic)  Listed below

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

995.00 0.000 0.000 0.000
1,000.00 2.000 5.000 5.000

Device Routing     Invert Outlet Devices
#1 Primary 995.00' 30.0"  Round Culvert   

L= 40.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 995.00' / 993.80'   S= 0.0300 '/'   Cc= 0.900   
n= 0.024,  Flow Area= 4.91 sf   

#2 Primary 995.00' 30.0"  Round Culvert   
L= 40.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 995.00' / 993.80'   S= 0.0300 '/'   Cc= 0.900   
n= 0.024,  Flow Area= 4.91 sf   

Primary OutFlow   Max=21.73 cfs @ 12.75 hrs  HW=996.56'  TW=993.70'   (Dynamic Tailwater)
1=Culvert   (Inlet Controls 10.87 cfs @ 3.36 fps)
2=Culvert   (Inlet Controls 10.87 cfs @ 3.36 fps)

Summary for Pond Basin: Site Discharge

Inflow Area = 453.900 ac, 0.00% Impervious,  Inflow Depth > 2.60"    for  100-yr event
Inflow = 479.54 cfs @ 12.39 hrs,  Volume= 98.250 af
Primary = 479.54 cfs @ 12.39 hrs,  Volume= 98.250 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 5.00-48.00 hrs, dt= 0.02 hrs

Summary for Pond Bb: Windsor Road Culvert

Inflow Area = 215.000 ac, 0.00% Impervious,  Inflow Depth = 2.62"    for  100-yr event
Inflow = 382.34 cfs @ 12.33 hrs,  Volume= 46.908 af
Outflow = 192.94 cfs @ 12.72 hrs,  Volume= 46.754 af,  Atten= 50%,  Lag= 23.3 min
Primary = 192.94 cfs @ 12.72 hrs,  Volume= 46.754 af

Routing by Dyn-Stor-Ind method, Time Span= 5.00-48.00 hrs, dt= 0.02 hrs
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Peak Elev= 950.80' @ 12.72 hrs   Surf.Area= 5.305 ac   Storage= 12.873 af

Plug-Flow detention time= 74.3 min calculated for 46.732 af (100% of inflow)
Center-of-Mass det. time= 70.8 min ( 954.3 - 883.6 )

Volume Invert Avail.Storage Storage Description
#1 946.00' 13.850 af Custom Stage Data (Prismatic)  Listed below

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

946.00 0.000 0.000 0.000
949.00 3.300 4.950 4.950
950.00 4.500 3.900 8.850
951.00 5.500 5.000 13.850

Device Routing     Invert Outlet Devices
#1 Primary 946.00' 36.0"  Round Culvert   

L= 37.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 946.00' / 945.25'   S= 0.0203 '/'   Cc= 0.900   
n= 0.024,  Flow Area= 7.07 sf   

#2 Primary 946.00' 36.0"  Round Culvert   
L= 37.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 946.00' / 945.25'   S= 0.0203 '/'   Cc= 0.900   
n= 0.024,  Flow Area= 7.07 sf   

#3 Primary 950.00' 50.0' long  x 20.0' breadth Broad-Crested Rectangul ar Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63   

Primary OutFlow   Max=192.93 cfs @ 12.72 hrs  HW=950.80'  TW=946.70'   (Dynamic Tailwater)
1=Culvert   (Inlet Controls 48.84 cfs @ 6.91 fps)
2=Culvert   (Inlet Controls 48.84 cfs @ 6.91 fps)
3=Broad-Crested Rectangular Weir   (Weir Controls 95.24 cfs @ 2.37 fps)

Summary for Pond Cb: Windsor Road Culvert

Inflow Area = 5.500 ac, 0.00% Impervious,  Inflow Depth = 2.62"    for  100-yr event
Inflow = 14.32 cfs @ 12.18 hrs,  Volume= 1.201 af
Outflow = 4.58 cfs @ 12.58 hrs,  Volume= 1.181 af,  Atten= 68%,  Lag= 24.0 min
Primary = 4.58 cfs @ 12.58 hrs,  Volume= 1.181 af

Routing by Dyn-Stor-Ind method, Time Span= 5.00-48.00 hrs, dt= 0.02 hrs
Peak Elev= 945.90' @ 12.58 hrs   Surf.Area= 0.301 ac   Storage= 0.451 af

Plug-Flow detention time= 148.3 min calculated for 1.181 af (98% of inflow)
Center-of-Mass det. time= 138.4 min ( 994.4 - 856.0 )

Volume Invert Avail.Storage Storage Description
#1 945.00' 1.500 af Custom Stage Data (Prismatic)  Listed below
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Elevation Surf.Area Inc.Store Cum.Store
(feet) (acres) (acre-feet) (acre-feet)

945.00 0.000 0.000 0.000
948.00 1.000 1.500 1.500

Device Routing     Invert Outlet Devices
#1 Primary 945.00' 36.0"  Round Culvert   

L= 103.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 945.00' / 942.94'   S= 0.0200 '/'   Cc= 0.900   
n= 0.024,  Flow Area= 7.07 sf   

Primary OutFlow   Max=4.58 cfs @ 12.58 hrs  HW=945.90'  TW=943.60'   (Dynamic Tailwater)
1=Culvert   (Inlet Controls 4.58 cfs @ 2.55 fps)

Summary for Pond Db: HWY 51 Culvert

Inflow Area = 299.500 ac, 0.00% Impervious,  Inflow Depth > 2.61"    for  100-yr event
Inflow = 256.27 cfs @ 12.24 hrs,  Volume= 65.183 af
Outflow = 254.78 cfs @ 12.26 hrs,  Volume= 65.179 af,  Atten= 1%,  Lag= 1.0 min
Primary = 254.78 cfs @ 12.26 hrs,  Volume= 65.179 af
Secondary = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 5.00-48.00 hrs, dt= 0.02 hrs
Peak Elev= 933.01' @ 12.26 hrs   Surf.Area= 0.007 ac   Storage= 0.014 af

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 0.0 min ( 932.7 - 932.7 )

Volume Invert Avail.Storage Storage Description
#1 933.00' 22.000 af Custom Stage Data (Prismatic)  Listed below

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

933.00 0.000 0.000 0.000
937.00 5.000 10.000 10.000
939.00 7.000 12.000 22.000

Device Routing     Invert Outlet Devices
#1 Primary 926.47' 48.0"  Round Culvert   

L= 108.0'   RCP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 926.47' / 925.19'   S= 0.0119 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 12.57 sf   

#2 Primary 926.47' 48.0"  Round Culvert   
L= 106.0'   RCP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 926.47' / 925.34'   S= 0.0107 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 12.57 sf   

#3 Secondary 928.00' 100.0' long  x 50.0' breadth Broad-Crested Rectangu lar Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63   
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Primary OutFlow   Max=257.72 cfs @ 12.26 hrs  HW=933.01'  TW=927.40'   (Dynamic Tailwater)
1=Culvert   (Inlet Controls 128.86 cfs @ 10.25 fps)
2=Culvert   (Inlet Controls 128.86 cfs @ 10.25 fps)

Secondary OutFlow   Max=0.00 cfs @ 5.00 hrs  HW=933.00'  TW=934.00'   (Dynamic Tailwater)
3=Broad-Crested Rectangular Weir   ( Controls 0.00 cfs)

Summary for Pond Eb: HWY 51 Culvert

Inflow Area = 31.000 ac, 0.00% Impervious,  Inflow Depth = 2.62"    for  100-yr event
Inflow = 82.25 cfs @ 12.17 hrs,  Volume= 6.770 af
Outflow = 82.25 cfs @ 12.17 hrs,  Volume= 6.770 af,  Atten= 0%,  Lag= 0.0 min
Primary = 1.69 cfs @ 12.17 hrs,  Volume= 0.139 af
Secondary = 80.56 cfs @ 12.17 hrs,  Volume= 6.632 af

Routing by Dyn-Stor-Ind method, Time Span= 5.00-48.00 hrs, dt= 0.02 hrs
Peak Elev= 934.00' @ 5.00 hrs   Surf.Area= 0.000 ac   Storage= 0.000 af

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 0.0 min ( 855.3 - 855.3 )

Volume Invert Avail.Storage Storage Description
#1 934.00' 4.000 af Custom Stage Data (Prismatic)  Listed below

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

934.00 0.000 0.000 0.000
938.00 2.000 4.000 4.000

Device Routing     Invert Outlet Devices
#1 Primary 925.84' 24.0"  Round Culvert   

L= 72.0'   RCP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 925.84' / 925.40'   S= 0.0061 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 3.14 sf   

#2 Secondary 928.00' 50.0' long  x 50.0' breadth Broad-Crested Rectangul ar Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63   

Primary OutFlow   Max=0.00 cfs @ 12.17 hrs  HW=934.00'  TW=926.63'   (Dynamic Tailwater)
1=Culvert   (Passes 0.00 cfs of 40.48 cfs potential flow)

Secondary OutFlow   Max=0.00 cfs @ 12.17 hrs  HW=934.00'  TW=926.63'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir   (Passes 0.00 cfs of 1,932.65 cfs potential flow)
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Summary for Pond Fb: Windsor Road Culvert

Inflow Area = 24.000 ac, 0.00% Impervious,  Inflow Depth = 2.62"    for  100-yr event
Inflow = 50.00 cfs @ 12.29 hrs,  Volume= 5.242 af
Outflow = 50.00 cfs @ 12.29 hrs,  Volume= 5.242 af,  Atten= 0%,  Lag= 0.0 min
Primary = 13.48 cfs @ 12.29 hrs,  Volume= 1.414 af
Secondary = 36.51 cfs @ 12.29 hrs,  Volume= 3.828 af

Routing by Dyn-Stor-Ind method, Time Span= 5.00-48.00 hrs, dt= 0.02 hrs
Peak Elev= 939.00' @ 12.29 hrs   Surf.Area= 0.000 ac   Storage= 0.000 af

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 0.0 min ( 864.9 - 864.9 )

Volume Invert Avail.Storage Storage Description
#1 939.00' 2.000 af Custom Stage Data (Prismatic)  Listed below

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

939.00 0.000 0.000 0.000
942.00 0.750 1.125 1.125
943.00 1.000 0.875 2.000

Device Routing     Invert Outlet Devices
#1 Primary 935.54' 24.0"  Round Culvert   

L= 119.0'   CMP, projecting, no headwall,  Ke= 0.900   
Inlet / Outlet Invert= 935.54' / 933.39'   S= 0.0181 '/'   Cc= 0.900   
n= 0.025  Corrugated metal,  Flow Area= 3.14 sf   

#2 Secondary 938.50' 50.0' long  x 40.0' breadth Broad-Crested Rectangul ar Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63   

Primary OutFlow   Max=17.63 cfs @ 12.29 hrs  HW=939.00'  TW=934.31'   (Dynamic Tailwater)
1=Culvert   (Barrel Controls 17.63 cfs @ 5.61 fps)

Secondary OutFlow   Max=47.73 cfs @ 12.29 hrs  HW=939.00'  TW=934.31'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir   (Weir Controls 47.73 cfs @ 1.91 fps)

Summary for Pond Hb: HWY 51 Culvert

Inflow Area = 15.000 ac, 0.00% Impervious,  Inflow Depth = 2.62"    for  100-yr event
Inflow = 28.90 cfs @ 12.35 hrs,  Volume= 3.276 af
Outflow = 28.90 cfs @ 12.35 hrs,  Volume= 3.276 af,  Atten= 0%,  Lag= 0.0 min
Primary = 28.90 cfs @ 12.35 hrs,  Volume= 3.276 af
Secondary = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 5.00-48.00 hrs, dt= 0.02 hrs
Peak Elev= 959.00' @ 12.35 hrs   Surf.Area= 0.000 ac   Storage= 0.000 af

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 0.0 min ( 868.6 - 868.6 )
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Volume Invert Avail.Storage Storage Description
#1 959.00' 5.400 af Custom Stage Data (Prismatic)  Listed below

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

959.00 0.000 0.000 0.000
960.00 0.200 0.100 0.100
965.00 1.000 3.000 3.100
967.00 1.300 2.300 5.400

Device Routing     Invert Outlet Devices
#1 Primary 956.15' 36.0"  Round Culvert   

L= 122.0'   RCP, groove end projecting,  Ke= 0.200   
Inlet / Outlet Invert= 956.15' / 951.37'   S= 0.0392 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 7.07 sf   

#2 Secondary 964.00' 100.0' long  x 50.0' breadth Broad-Crested Rectangu lar Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63   

Primary OutFlow   Max=49.84 cfs @ 12.35 hrs  HW=959.00'  TW=952.03'   (Dynamic Tailwater)
1=Culvert   (Inlet Controls 49.84 cfs @ 7.18 fps)

Secondary OutFlow   Max=0.00 cfs @ 5.00 hrs  HW=959.00'  TW=934.00'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir   ( Controls 0.00 cfs)
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Summary for Subcatchment 2S: Southwest

Runoff = 37.23 cfs @ 12.10 hrs,  Volume= 2.576 af,  Depth= 1.12"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-48.00 hrs, dt= 0.02 hrs
Type II 24-hr  1-yr Rainfall=2.50"

Area (ac) CN Description

23.900 83 1/4 acre lots, 38% imp, HSG C
1.300 74 >75% Grass cover, Good, HSG C

* 2.500 98 Basin Area

27.700 84 Weighted Average
16.118 58.19% Pervious Area
11.582 41.81% Impervious Area

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

15.0 100 0.0200 0.11 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.90"

0.1 150 0.0130 47.04 677.39 Channel Flow, Curb & Gutter
Area= 14.4 sf  Perim= 2.1'  r= 6.86'  n= 0.013

2.0 1,000 0.0130 8.21 25.79 Pipe Channel, Storm Sewer
24.0"  Round  Area= 3.1 sf  Perim= 6.3'  r= 0.50'
n= 0.013  

17.1 1,250 Total

Summary for Subcatchment 3S: Northeast

Runoff = 24.20 cfs @ 12.16 hrs,  Volume= 2.031 af,  Depth= 1.78"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-48.00 hrs, dt= 0.02 hrs
Type II 24-hr  1-yr Rainfall=2.50"

Area (ac) CN Description

11.700 94 Urban commercial, 85% imp, HSG C
1.000 74 >75% Grass cover, Good, HSG C

* 1.000 98 Basin Area

13.700 93 Weighted Average
2.755 20.11% Pervious Area

10.945 79.89% Impervious Area

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

15.0 100 0.0200 0.11 Sheet Flow, Grass
Grass: Dense   n= 0.240   P2= 2.90"

2.0 270 0.0200 2.28 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

6.7 600 0.0100 1.50 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

23.7 970 Total
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Summary for Subcatchment 8S: Northwest

Runoff = 19.99 cfs @ 12.15 hrs,  Volume= 1.635 af,  Depth> 1.87"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-48.00 hrs, dt= 0.02 hrs
Type II 24-hr  1-yr Rainfall=2.50"

Area (ac) CN Description

6.900 94 Urban commercial, 85% imp, HSG C
* 3.000 98 Basin Area

0.600 74 >75% Grass cover, Good, HSG C

10.500 94 Weighted Average
1.635 15.57% Pervious Area
8.865 84.43% Impervious Area

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

15.0 100 0.0200 0.11 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.90"

7.4 1,100 0.0150 2.49 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

22.4 1,200 Total

Summary for Subcatchment 10S: Southeast

Runoff = 36.31 cfs @ 12.07 hrs,  Volume= 2.321 af,  Depth= 1.24"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-48.00 hrs, dt= 0.02 hrs
Type II 24-hr  1-yr Rainfall=2.50"

Area (ac) CN Description

4.900 83 1/4 acre lots, 38% imp, HSG C
10.500 90 1/8 acre lots, 65% imp, HSG C
4.500 74 >75% Grass cover, Good, HSG C

* 2.500 98 Basin Area

22.400 86 Weighted Average
11.213 50.06% Pervious Area
11.187 49.94% Impervious Area

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

8.6 100 0.0800 0.19 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.90"

0.5 130 0.0800 4.24 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

2.2 380 0.0200 2.87 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

3.5 1,900 0.0100 9.05 44.44 Pipe Channel, 
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  
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14.8 2,510 Total

Summary for Reach 1R: Proposed Stream

Inflow Area = 443.800 ac, 9.59% Impervious,  Inflow Depth > 0.30"    for  1-yr event
Inflow = 18.44 cfs @ 13.68 hrs,  Volume= 11.189 af
Outflow = 18.43 cfs @ 13.71 hrs,  Volume= 11.186 af,  Atten= 0%,  Lag= 2.2 min

Routing by Dyn-Stor-Ind method, Time Span= 5.00-48.00 hrs, dt= 0.02 hrs
Max. Velocity= 3.06 fps,  Min. Travel Time= 3.3 min
Avg. Velocity = 1.36 fps,  Avg. Travel Time= 7.4 min

Peak Storage= 3,616 cf @ 13.71 hrs
Average Depth at Peak Storage= 0.54'
Bank-Full Depth= 4.00'  Flow Area= 98.0 sf,  Capacity= 789.03 cfs

Custom cross-section,  Length= 600.0'   Slope= 0.0100 '/'
Constant n= 0.030  Earth, grassed & winding
Inlet Invert= 914.75',  Outlet Invert= 908.75'

‡

Offset Elevation Chan.Depth
(feet) (feet) (feet)

-23.00 4.00 0.00
-19.00 3.00 1.00
-9.00 2.00 2.00
-5.00 0.00 4.00
0.00 0.00 4.00
5.00 0.00 4.00
9.00 2.00 2.00

19.00 3.00 1.00
23.00 4.00 0.00

Depth End Area Perim. Storage Discharge
(feet) (sq-ft) (feet) (cubic-feet) (cfs)

0.00 0.0 10.0 0 0.00
2.00 28.0 18.9 16,800 179.96
3.00 56.0 39.0 33,600 352.78
4.00 98.0 47.3 58,800 789.03
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Summary for Reach 2R: Greenway WEST

Inflow Area = 391.900 ac, 2.85% Impervious,  Inflow Depth > 0.34"    for  1-yr event
Inflow = 18.45 cfs @ 13.61 hrs,  Volume= 11.194 af
Outflow = 18.44 cfs @ 13.68 hrs,  Volume= 11.189 af,  Atten= 0%,  Lag= 3.8 min

Routing by Dyn-Stor-Ind method, Time Span= 5.00-48.00 hrs, dt= 0.02 hrs
Max. Velocity= 2.02 fps,  Min. Travel Time= 5.8 min
Avg. Velocity = 0.89 fps,  Avg. Travel Time= 13.2 min

Peak Storage= 6,391 cf @ 13.68 hrs
Average Depth at Peak Storage= 0.66'
Bank-Full Depth= 4.15'  Flow Area= 79.1 sf,  Capacity= 485.93 cfs

Custom cross-section,  Length= 700.0'   Slope= 0.0050 '/'   (101 Elevation Intervals)
Constant n= 0.035
Inlet Invert= 909.50',  Outlet Invert= 906.00'

Offset Elevation Chan.Depth
(feet) (feet) (feet)

-12.00 4.15 0.00
-7.50 0.15 4.00
0.00 0.00 4.15
7.50 0.15 4.00

12.00 4.15 0.00

Depth End Area Perim. Storage Discharge
(feet) (sq-ft) (feet) (cubic-feet) (cfs)

0.00 0.0 0.0 0 0.00
0.15 1.1 15.0 788 0.60
4.15 79.1 27.0 55,388 485.93

Summary for Reach 3R: Greenway EAST

Inflow Area = 354.500 ac, 0.00% Impervious,  Inflow Depth > 0.38"    for  1-yr event
Inflow = 33.22 cfs @ 12.25 hrs,  Volume= 11.255 af
Outflow = 18.45 cfs @ 13.61 hrs,  Volume= 11.194 af,  Atten= 44%,  Lag= 81.7 min

Routing by Dyn-Stor-Ind method, Time Span= 5.00-48.00 hrs, dt= 0.02 hrs
Max. Velocity= 0.35 fps,  Min. Travel Time= 52.9 min
Avg. Velocity = 0.15 fps,  Avg. Travel Time= 122.8 min
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Peak Storage= 58,519 cf @ 13.61 hrs
Average Depth at Peak Storage= 0.99'
Bank-Full Depth= 5.00'  Flow Area= 350.0 sf,  Capacity= 315.57 cfs

Custom cross-section,  Length= 1,100.0'   Slope= 0.0075 '/'
Constant n= 0.350
Inlet Invert= 924.00',  Outlet Invert= 915.74'

‡

Offset Elevation Chan.Depth
(feet) (feet) (feet)

-45.00 5.00 0.00
-25.00 0.00 5.00

0.00 0.00 5.00
25.00 0.00 5.00
45.00 5.00 0.00

Depth End Area Perim. Storage Discharge
(feet) (sq-ft) (feet) (cubic-feet) (cfs)

0.00 0.0 50.0 0 0.00
5.00 350.0 91.2 385,000 315.57

Summary for Reach 4R: (new Reach)

Inflow Area = 15.000 ac, 0.00% Impervious,  Inflow Depth = 0.39"    for  1-yr event
Inflow = 2.96 cfs @ 12.43 hrs,  Volume= 0.485 af
Outflow = 2.95 cfs @ 12.45 hrs,  Volume= 0.485 af,  Atten= 1%,  Lag= 1.1 min

Routing by Dyn-Stor-Ind method, Time Span= 5.00-48.00 hrs, dt= 0.02 hrs
Max. Velocity= 3.17 fps,  Min. Travel Time= 2.2 min
Avg. Velocity = 1.56 fps,  Avg. Travel Time= 4.4 min

Peak Storage= 381 cf @ 12.45 hrs
Average Depth at Peak Storage= 0.29'
Bank-Full Depth= 3.00'  Flow Area= 42.0 sf,  Capacity= 507.65 cfs

2.00'  x  3.00'  deep channel,  n= 0.030
Side Slope Z-value= 4.0 '/'   Top Width= 26.00'
Length= 410.0'   Slope= 0.0326 '/'
Inlet Invert= 951.37',  Outlet Invert= 938.00'
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‡

Summary for Pond 2P: POA

Inflow Area = 443.800 ac, 9.59% Impervious,  Inflow Depth > 0.30"    for  1-yr event
Inflow = 18.44 cfs @ 13.68 hrs,  Volume= 11.189 af
Primary = 18.44 cfs @ 13.68 hrs,  Volume= 11.189 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 5.00-48.00 hrs, dt= 0.02 hrs

Summary for Pond 3P: North Towne Road Culvert

Inflow Area = 391.900 ac, 2.85% Impervious,  Inflow Depth > 0.34"    for  1-yr event
Inflow = 18.45 cfs @ 13.61 hrs,  Volume= 11.194 af
Outflow = 18.45 cfs @ 13.61 hrs,  Volume= 11.194 af,  Atten= 0%,  Lag= 0.0 min
Primary = 18.45 cfs @ 13.61 hrs,  Volume= 11.194 af
Secondary = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 5.00-48.00 hrs, dt= 0.02 hrs
Peak Elev= 916.49' @ 13.61 hrs

Device Routing     Invert Outlet Devices

#1 Primary 915.72' 96.0" W x 48.0" H  Box Culvert   
L= 200.0'   Box, 30-75° wingwalls, square crown,  Ke= 0.400   
Inlet / Outlet Invert= 915.72' / 914.72'   S= 0.0050 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 32.00 sf   

#2 Secondary 925.00' 50.0' long  x 80.0' breadth Overtop Street   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63   

Primary OutFlow  Max=18.45 cfs @ 13.61 hrs  HW=916.49'  TW=910.16'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 18.45 cfs @ 3.01 fps)

Secondary OutFlow  Max=0.00 cfs @ 5.00 hrs  HW=915.72'  TW=909.50'   (Dynamic Tailwater)
2=Overtop Street  ( Controls 0.00 cfs)

Summary for Pond 4P: Southwest Infiltration Basin

Inflow Area = 27.700 ac, 41.81% Impervious,  Inflow Depth > 1.01"    for  1-yr event
Inflow = 1.56 cfs @ 15.17 hrs,  Volume= 2.339 af
Outflow = 0.86 cfs @ 27.84 hrs,  Volume= 2.339 af,  Atten= 45%,  Lag= 760.3 min
Discarded = 0.86 cfs @ 27.84 hrs,  Volume= 2.339 af
Primary = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 5.00-48.00 hrs, dt= 0.02 hrs
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Peak Elev= 913.52' @ 27.84 hrs   Surf.Area= 22,697 sf   Storage= 30,998 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 396.4 min ( 1,788.9 - 1,392.5 )

Volume Invert Avail.Storage Storage Description

#1 912.00' 163,500 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

912.00 18,000 0 0
918.00 36,500 163,500 163,500

Device Routing     Invert Outlet Devices

#1 Discarded 912.00' 1.630 in/hr Infiltration over Surface area   
Conductivity to Groundwater Elevation = 0.00'   

#2 Primary 917.00' 50.0' long  x 10.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   

#3 Primary 914.00' 24.0"  Round Culvert   
L= 50.0'   RCP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 914.00' / 913.50'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 3.14 sf   

Discarded OutFlow  Max=0.86 cfs @ 27.84 hrs  HW=913.52'   (Free Discharge)
1=Infiltration  ( Controls 0.86 cfs)

Primary OutFlow  Max=0.00 cfs @ 5.00 hrs  HW=912.00'  TW=0.00'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
3=Culvert  ( Controls 0.00 cfs)

Summary for Pond 6P: NORTH Infiltration Basin

Inflow Area = 24.200 ac, 81.86% Impervious,  Inflow Depth > 1.56"    for  1-yr event
Inflow = 1.69 cfs @ 15.39 hrs,  Volume= 3.152 af
Outflow = 1.69 cfs @ 15.48 hrs,  Volume= 3.152 af,  Atten= 0%,  Lag= 5.6 min
Discarded = 1.69 cfs @ 15.48 hrs,  Volume= 3.152 af
Primary = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 5.00-48.00 hrs, dt= 0.02 hrs
Peak Elev= 913.00' @ 15.48 hrs   Surf.Area= 45,001 sf   Storage= 7 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 0.1 min ( 1,517.3 - 1,517.3 )

Volume Invert Avail.Storage Storage Description

#1 913.00' 404,600 cf Custom Stage Data (Prismatic) Listed below (Recalc)
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Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

913.00 45,000 0 0
920.00 70,600 404,600 404,600

Device Routing     Invert Outlet Devices

#1 Primary 917.00' 200.0' long  x 10.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   

#2 Discarded 913.00' 1.630 in/hr Infiltration over Surface area   
Conductivity to Groundwater Elevation = 0.00'   

#3 Primary 915.00' 24.0"  Round Culvert   
L= 50.0'   RCP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 915.00' / 914.50'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 3.14 sf   

Discarded OutFlow  Max=1.70 cfs @ 15.48 hrs  HW=913.00'   (Free Discharge)
2=Infiltration  ( Controls 1.70 cfs)

Primary OutFlow  Max=0.00 cfs @ 5.00 hrs  HW=913.00'  TW=0.00'   (Dynamic Tailwater)
1=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
3=Culvert  ( Controls 0.00 cfs)

Summary for Pond 7P: Northwest

Inflow Area = 24.200 ac, 81.86% Impervious,  Inflow Depth > 1.70"    for  1-yr event
Inflow = 24.09 cfs @ 12.17 hrs,  Volume= 3.433 af
Outflow = 1.69 cfs @ 15.39 hrs,  Volume= 3.152 af,  Atten= 93%,  Lag= 193.2 min
Primary = 1.69 cfs @ 15.39 hrs,  Volume= 3.152 af
Secondary = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 5.00-48.00 hrs, dt= 0.02 hrs
Peak Elev= 917.05' @ 15.39 hrs   Surf.Area= 33,768 sf   Storage= 59,673 cf

Plug-Flow detention time= 522.4 min calculated for 3.151 af (92% of inflow)
Center-of-Mass det. time= 409.6 min ( 1,517.3 - 1,107.7 )

Volume Invert Avail.Storage Storage Description

#1 915.00' 179,626 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

915.00 24,548 0 0
916.00 28,970 26,759 26,759
918.00 38,116 67,086 93,845
920.00 47,665 85,781 179,626

Device Routing     Invert Outlet Devices

#1 Primary 915.00' 8.0"  Round Culvert   
L= 50.0'   CPP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 915.00' / 915.00'   S= 0.0000 '/'   Cc= 0.900   
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n= 0.012,  Flow Area= 0.35 sf   
#2 Secondary 917.50' 10.0"  Round Culvert   

L= 50.0'   CPP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 917.50' / 917.00'   S= 0.0100 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.55 sf   

#3 Secondary 918.50' 30.0' long  x 10.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   

Primary OutFlow  Max=1.69 cfs @ 15.39 hrs  HW=917.05'  TW=913.00'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 1.69 cfs @ 4.84 fps)

Secondary OutFlow  Max=0.00 cfs @ 5.00 hrs  HW=915.00'  TW=913.00'   (Dynamic Tailwater)
2=Culvert  ( Controls 0.00 cfs)
3=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)

Summary for Pond 8P: SW Wet Pond

Inflow Area = 27.700 ac, 41.81% Impervious,  Inflow Depth = 1.12"    for  1-yr event
Inflow = 37.23 cfs @ 12.10 hrs,  Volume= 2.576 af
Outflow = 1.56 cfs @ 15.17 hrs,  Volume= 2.339 af,  Atten= 96%,  Lag= 184.2 min
Primary = 1.56 cfs @ 15.17 hrs,  Volume= 2.339 af
Secondary = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 5.00-48.00 hrs, dt= 0.02 hrs
Peak Elev= 915.84' @ 15.17 hrs   Surf.Area= 39,744 sf   Storage= 67,513 cf

Plug-Flow detention time= 591.1 min calculated for 2.338 af (91% of inflow)
Center-of-Mass det. time= 544.0 min ( 1,392.5 - 848.5 )

Volume Invert Avail.Storage Storage Description

#1 914.00' 161,504 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

914.00 33,570 0 0
916.00 40,275 73,845 73,845
918.00 47,384 87,659 161,504

Device Routing     Invert Outlet Devices

#1 Primary 914.00' 8.0"  Round Culvert   
L= 50.0'   CPP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 914.00' / 914.00'   S= 0.0000 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.35 sf   

#2 Secondary 916.00' 8.0"  Round Culvert   
L= 50.0'   CPP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 916.00' / 915.50'   S= 0.0100 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.35 sf   

#3 Secondary 917.00' 80.0' long  x 10.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   
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Primary OutFlow  Max=1.56 cfs @ 15.17 hrs  HW=915.84'  TW=912.45'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 1.56 cfs @ 4.46 fps)

Secondary OutFlow  Max=0.00 cfs @ 5.00 hrs  HW=914.00'  TW=912.00'   (Dynamic Tailwater)
2=Culvert  ( Controls 0.00 cfs)
3=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)

Summary for Pond 9P: SE Wet Pond

Inflow Area = 37.400 ac, 29.91% Impervious,  Inflow Depth = 0.90"    for  1-yr event
Inflow = 36.65 cfs @ 12.07 hrs,  Volume= 2.806 af
Outflow = 1.77 cfs @ 15.19 hrs,  Volume= 2.600 af,  Atten= 95%,  Lag= 187.0 min
Primary = 1.77 cfs @ 15.19 hrs,  Volume= 2.600 af
Secondary = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 5.00-48.00 hrs, dt= 0.02 hrs
Peak Elev= 922.04' @ 15.19 hrs   Surf.Area= 38,202 sf   Storage= 70,727 cf

Plug-Flow detention time= 555.4 min calculated for 2.600 af (93% of inflow)
Center-of-Mass det. time= 515.7 min ( 1,371.6 - 855.9 )

Volume Invert Avail.Storage Storage Description

#1 920.00' 306,033 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

920.00 31,247 0 0
922.00 38,067 69,314 69,314
924.00 45,332 83,399 152,713
926.00 52,998 98,330 251,043
927.00 56,982 54,990 306,033

Device Routing     Invert Outlet Devices

#1 Primary 920.00' 8.0"  Round Culvert   
L= 50.0'   CPP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 920.00' / 920.00'   S= 0.0000 '/'   Cc= 0.900   
n= 0.011,  Flow Area= 0.35 sf   

#2 Secondary 922.60' 8.0"  Round Culvert   
L= 60.0'   CPP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 922.60' / 922.00'   S= 0.0100 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.35 sf   

#3 Secondary 923.80' 40.0' long  x 10.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   
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Primary OutFlow  Max=1.77 cfs @ 15.19 hrs  HW=922.04'  TW=918.22'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 1.77 cfs @ 5.07 fps)

Secondary OutFlow  Max=0.00 cfs @ 5.00 hrs  HW=920.00'  TW=918.00'   (Dynamic Tailwater)
2=Culvert  ( Controls 0.00 cfs)
3=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)

Summary for Pond 10P: Northeast

Inflow Area = 13.700 ac, 79.89% Impervious,  Inflow Depth = 1.78"    for  1-yr event
Inflow = 24.20 cfs @ 12.16 hrs,  Volume= 2.031 af
Outflow = 5.49 cfs @ 12.30 hrs,  Volume= 1.797 af,  Atten= 77%,  Lag= 8.2 min
Primary = 5.49 cfs @ 12.30 hrs,  Volume= 1.797 af

Routing by Dyn-Stor-Ind method, Time Span= 5.00-48.00 hrs, dt= 0.02 hrs
Peak Elev= 917.05' @ 15.40 hrs   Surf.Area= 28,703 sf   Storage= 50,073 cf

Plug-Flow detention time= 622.6 min calculated for 1.797 af (88% of inflow)
Center-of-Mass det. time= 565.8 min ( 1,380.6 - 814.8 )

Volume Invert Avail.Storage Storage Description

#1 915.00' 153,466 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

915.00 20,208 0 0
916.00 24,273 22,241 22,241
918.00 32,706 56,979 79,220
920.00 41,540 74,246 153,466

Device Routing     Invert Outlet Devices

#1 Primary 915.00' 48.0"  Round Culvert   
L= 100.0'   CPP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 915.00' / 915.00'   S= 0.0000 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 12.57 sf   

#2 Primary 919.50' 60.0' long  x 80.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63   

Primary OutFlow  Max=4.47 cfs @ 12.30 hrs  HW=916.51'  TW=916.42'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 4.47 cfs @ 1.54 fps)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)

Summary for Pond 11P: Southeast Infiltration

Inflow Area = 37.400 ac, 29.91% Impervious,  Inflow Depth > 0.83"    for  1-yr event
Inflow = 1.77 cfs @ 15.19 hrs,  Volume= 2.600 af
Outflow = 1.19 cfs @ 25.92 hrs,  Volume= 2.600 af,  Atten= 33%,  Lag= 644.1 min
Discarded = 1.19 cfs @ 25.92 hrs,  Volume= 2.600 af
Primary = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af
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Routing by Dyn-Stor-Ind method, Time Span= 5.00-48.00 hrs, dt= 0.02 hrs
Peak Elev= 918.72' @ 25.92 hrs   Surf.Area= 31,564 sf   Storage= 21,704 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 183.1 min ( 1,554.7 - 1,371.6 )

Volume Invert Avail.Storage Storage Description

#1 918.00' 428,184 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

918.00 28,500 0 0
927.00 66,652 428,184 428,184

Device Routing     Invert Outlet Devices

#1 Discarded 918.00' 1.630 in/hr Infiltration over Surface area   
Conductivity to Groundwater Elevation = 0.00'   

#2 Primary 920.00' 24.0"  Round Culvert   
L= 50.0'   RCP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 920.00' / 919.50'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 3.14 sf   

#3 Primary 926.00' 100.0' long  x 10.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   

Discarded OutFlow  Max=1.19 cfs @ 25.92 hrs  HW=918.72'   (Free Discharge)
1=Infiltration  ( Controls 1.19 cfs)

Primary OutFlow  Max=0.00 cfs @ 5.00 hrs  HW=918.00'  TW=915.72'   (Dynamic Tailwater)
2=Culvert  ( Controls 0.00 cfs)
3=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)

Summary for Pond 12P: (new Pond)

Inflow Area = 15.000 ac, 0.00% Impervious,  Inflow Depth = 0.39"    for  1-yr event
Inflow = 2.95 cfs @ 12.45 hrs,  Volume= 0.485 af
Outflow = 2.95 cfs @ 12.45 hrs,  Volume= 0.485 af,  Atten= 0%,  Lag= 0.0 min
Primary = 2.95 cfs @ 12.45 hrs,  Volume= 0.485 af

Routing by Dyn-Stor-Ind method, Time Span= 5.00-48.00 hrs, dt= 0.02 hrs
Peak Elev= 938.58' @ 12.45 hrs

Device Routing     Invert Outlet Devices

#1 Primary 938.00' 48.0"  Round Culvert   
L= 1,100.0'   RCP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 938.00' / 920.00'   S= 0.0164 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 12.57 sf   

Primary OutFlow  Max=2.94 cfs @ 12.45 hrs  HW=938.58'  TW=921.60'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 2.94 cfs @ 2.60 fps)
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Summary for Link DL: HWY 51 Culvert (primary)

Inflow Area = 299.500 ac, 0.00% Impervious,  Inflow Depth > 0.38"    for  1-yr event
Inflow = 20.30 cfs @ 12.25 hrs,  Volume= 9.477 af
Primary = 20.30 cfs @ 12.25 hrs,  Volume= 9.477 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-48.00 hrs, dt= 0.02 hrs

1-yr Primary Outflow Imported from Drainage Study (Pre-Developed)~Pond Db.hce

Summary for Link EL: HWY 51 Culvert (primary)

Inflow Area = 31.000 ac, 0.00% Impervious,  Inflow Depth = 0.01"    for  1-yr event
Inflow = 0.18 cfs @ 12.21 hrs,  Volume= 0.021 af
Primary = 0.18 cfs @ 12.21 hrs,  Volume= 0.021 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-48.00 hrs, dt= 0.02 hrs

1-yr Primary Outflow Imported from Drainage Study (Pre-Developed)~Pond Eb.hce

Summary for Link EL-1: HWY 51 Overtop (secondary)

Inflow = 8.45 cfs @ 12.21 hrs,  Volume= 0.981 af
Primary = 8.45 cfs @ 12.21 hrs,  Volume= 0.981 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-48.00 hrs, dt= 0.02 hrs

1-yr Secondary Outflow Imported from Drainage Study (Pre-Developed)~Pond Eb.hce

Summary for Link FL: Windsor Road Culvert (primary)

Inflow Area = 24.000 ac, 0.00% Impervious,  Inflow Depth = 0.10"    for  1-yr event
Inflow = 1.39 cfs @ 12.36 hrs,  Volume= 0.209 af
Primary = 1.39 cfs @ 12.36 hrs,  Volume= 0.209 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-48.00 hrs, dt= 0.02 hrs

1-yr Primary Outflow Imported from Drainage Study (Pre-Developed)~Pond Fb.hce

Summary for Link FL-1: Windsor Road Overtop (secondary)

Inflow = 3.76 cfs @ 12.36 hrs,  Volume= 0.567 af
Primary = 3.76 cfs @ 12.36 hrs,  Volume= 0.567 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-48.00 hrs, dt= 0.02 hrs

1-yr Secondary Outflow Imported from Drainage Study (Pre-Developed)~Pond Fb.hce
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Summary for Link HL: HWY 51 Culvert (primary)

Inflow Area = 15.000 ac, 0.00% Impervious,  Inflow Depth = 0.39"    for  1-yr event
Inflow = 2.96 cfs @ 12.43 hrs,  Volume= 0.485 af
Primary = 2.96 cfs @ 12.43 hrs,  Volume= 0.485 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-48.00 hrs, dt= 0.02 hrs

1-yr Primary Outflow Imported from Drainage Study (Pre-Developed)~Pond Hb.hce
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Summary for Subcatchment 2S: Southwest

Runoff = 48.10 cfs @ 12.10 hrs,  Volume= 3.311 af,  Depth= 1.43"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-48.00 hrs, dt= 0.02 hrs
Type II 24-hr  2-yr Rainfall=2.90"

Area (ac) CN Description

23.900 83 1/4 acre lots, 38% imp, HSG C
1.300 74 >75% Grass cover, Good, HSG C

* 2.500 98 Basin Area

27.700 84 Weighted Average
16.118 58.19% Pervious Area
11.582 41.81% Impervious Area

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

15.0 100 0.0200 0.11 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.90"

0.1 150 0.0130 47.04 677.39 Channel Flow, Curb & Gutter
Area= 14.4 sf  Perim= 2.1'  r= 6.86'  n= 0.013

2.0 1,000 0.0130 8.21 25.79 Pipe Channel, Storm Sewer
24.0"  Round  Area= 3.1 sf  Perim= 6.3'  r= 0.50'
n= 0.013  

17.1 1,250 Total

Summary for Subcatchment 3S: Northeast

Runoff = 29.15 cfs @ 12.16 hrs,  Volume= 2.464 af,  Depth> 2.16"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-48.00 hrs, dt= 0.02 hrs
Type II 24-hr  2-yr Rainfall=2.90"

Area (ac) CN Description

11.700 94 Urban commercial, 85% imp, HSG C
1.000 74 >75% Grass cover, Good, HSG C

* 1.000 98 Basin Area

13.700 93 Weighted Average
2.755 20.11% Pervious Area

10.945 79.89% Impervious Area

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

15.0 100 0.0200 0.11 Sheet Flow, Grass
Grass: Dense   n= 0.240   P2= 2.90"

2.0 270 0.0200 2.28 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

6.7 600 0.0100 1.50 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

23.7 970 Total
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Summary for Subcatchment 8S: Northwest

Runoff = 23.90 cfs @ 12.15 hrs,  Volume= 1.970 af,  Depth> 2.25"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-48.00 hrs, dt= 0.02 hrs
Type II 24-hr  2-yr Rainfall=2.90"

Area (ac) CN Description

6.900 94 Urban commercial, 85% imp, HSG C
* 3.000 98 Basin Area

0.600 74 >75% Grass cover, Good, HSG C

10.500 94 Weighted Average
1.635 15.57% Pervious Area
8.865 84.43% Impervious Area

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

15.0 100 0.0200 0.11 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.90"

7.4 1,100 0.0150 2.49 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

22.4 1,200 Total

Summary for Subcatchment 10S: Southeast

Runoff = 46.06 cfs @ 12.07 hrs,  Volume= 2.944 af,  Depth= 1.58"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-48.00 hrs, dt= 0.02 hrs
Type II 24-hr  2-yr Rainfall=2.90"

Area (ac) CN Description

4.900 83 1/4 acre lots, 38% imp, HSG C
10.500 90 1/8 acre lots, 65% imp, HSG C
4.500 74 >75% Grass cover, Good, HSG C

* 2.500 98 Basin Area

22.400 86 Weighted Average
11.213 50.06% Pervious Area
11.187 49.94% Impervious Area

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

8.6 100 0.0800 0.19 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.90"

0.5 130 0.0800 4.24 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

2.2 380 0.0200 2.87 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

3.5 1,900 0.0100 9.05 44.44 Pipe Channel, 
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  
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14.8 2,510 Total

Summary for Reach 1R: Proposed Stream

Inflow Area = 443.800 ac, 9.59% Impervious,  Inflow Depth > 0.46"    for  2-yr event
Inflow = 35.20 cfs @ 13.29 hrs,  Volume= 16.838 af
Outflow = 35.19 cfs @ 13.32 hrs,  Volume= 16.835 af,  Atten= 0%,  Lag= 1.8 min

Routing by Dyn-Stor-Ind method, Time Span= 5.00-48.00 hrs, dt= 0.02 hrs
Max. Velocity= 3.83 fps,  Min. Travel Time= 2.6 min
Avg. Velocity = 1.52 fps,  Avg. Travel Time= 6.6 min

Peak Storage= 5,518 cf @ 13.32 hrs
Average Depth at Peak Storage= 0.79'
Bank-Full Depth= 4.00'  Flow Area= 98.0 sf,  Capacity= 789.03 cfs

Custom cross-section,  Length= 600.0'   Slope= 0.0100 '/'
Constant n= 0.030  Earth, grassed & winding
Inlet Invert= 914.75',  Outlet Invert= 908.75'

‡

Offset Elevation Chan.Depth
(feet) (feet) (feet)

-23.00 4.00 0.00
-19.00 3.00 1.00
-9.00 2.00 2.00
-5.00 0.00 4.00
0.00 0.00 4.00
5.00 0.00 4.00
9.00 2.00 2.00

19.00 3.00 1.00
23.00 4.00 0.00

Depth End Area Perim. Storage Discharge
(feet) (sq-ft) (feet) (cubic-feet) (cfs)

0.00 0.0 10.0 0 0.00
2.00 28.0 18.9 16,800 179.96
3.00 56.0 39.0 33,600 352.78
4.00 98.0 47.3 58,800 789.03
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Summary for Reach 2R: Greenway WEST

Inflow Area = 391.900 ac, 2.85% Impervious,  Inflow Depth > 0.51"    for  2-yr event
Inflow = 35.24 cfs @ 13.24 hrs,  Volume= 16.736 af
Outflow = 35.20 cfs @ 13.29 hrs,  Volume= 16.730 af,  Atten= 0%,  Lag= 3.1 min

Routing by Dyn-Stor-Ind method, Time Span= 5.00-48.00 hrs, dt= 0.02 hrs
Max. Velocity= 2.56 fps,  Min. Travel Time= 4.5 min
Avg. Velocity = 0.99 fps,  Avg. Travel Time= 11.8 min

Peak Storage= 9,608 cf @ 13.29 hrs
Average Depth at Peak Storage= 0.94'
Bank-Full Depth= 4.15'  Flow Area= 79.1 sf,  Capacity= 485.93 cfs

Custom cross-section,  Length= 700.0'   Slope= 0.0050 '/'   (101 Elevation Intervals)
Constant n= 0.035
Inlet Invert= 909.50',  Outlet Invert= 906.00'

Offset Elevation Chan.Depth
(feet) (feet) (feet)

-12.00 4.15 0.00
-7.50 0.15 4.00
0.00 0.00 4.15
7.50 0.15 4.00

12.00 4.15 0.00

Depth End Area Perim. Storage Discharge
(feet) (sq-ft) (feet) (cubic-feet) (cfs)

0.00 0.0 0.0 0 0.00
0.15 1.1 15.0 788 0.60
4.15 79.1 27.0 55,388 485.93

Summary for Reach 3R: Greenway EAST

Inflow Area = 354.500 ac, 0.00% Impervious,  Inflow Depth > 0.57"    for  2-yr event
Inflow = 56.63 cfs @ 12.24 hrs,  Volume= 16.798 af
Outflow = 35.24 cfs @ 13.24 hrs,  Volume= 16.736 af,  Atten= 38%,  Lag= 60.2 min

Routing by Dyn-Stor-Ind method, Time Span= 5.00-48.00 hrs, dt= 0.02 hrs
Max. Velocity= 0.44 fps,  Min. Travel Time= 41.8 min
Avg. Velocity = 0.17 fps,  Avg. Travel Time= 110.1 min
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Peak Storage= 88,470 cf @ 13.24 hrs
Average Depth at Peak Storage= 1.44'
Bank-Full Depth= 5.00'  Flow Area= 350.0 sf,  Capacity= 315.57 cfs

Custom cross-section,  Length= 1,100.0'   Slope= 0.0075 '/'
Constant n= 0.350
Inlet Invert= 924.00',  Outlet Invert= 915.74'

‡

Offset Elevation Chan.Depth
(feet) (feet) (feet)

-45.00 5.00 0.00
-25.00 0.00 5.00

0.00 0.00 5.00
25.00 0.00 5.00
45.00 5.00 0.00

Depth End Area Perim. Storage Discharge
(feet) (sq-ft) (feet) (cubic-feet) (cfs)

0.00 0.0 50.0 0 0.00
5.00 350.0 91.2 385,000 315.57

Summary for Reach 4R: (new Reach)

Inflow Area = 15.000 ac, 0.00% Impervious,  Inflow Depth = 0.58"    for  2-yr event
Inflow = 5.01 cfs @ 12.40 hrs,  Volume= 0.720 af
Outflow = 4.99 cfs @ 12.42 hrs,  Volume= 0.720 af,  Atten= 0%,  Lag= 1.5 min

Routing by Dyn-Stor-Ind method, Time Span= 5.00-48.00 hrs, dt= 0.02 hrs
Max. Velocity= 3.67 fps,  Min. Travel Time= 1.9 min
Avg. Velocity = 1.72 fps,  Avg. Travel Time= 4.0 min

Peak Storage= 557 cf @ 12.42 hrs
Average Depth at Peak Storage= 0.38'
Bank-Full Depth= 3.00'  Flow Area= 42.0 sf,  Capacity= 507.65 cfs

2.00'  x  3.00'  deep channel,  n= 0.030
Side Slope Z-value= 4.0 '/'   Top Width= 26.00'
Length= 410.0'   Slope= 0.0326 '/'
Inlet Invert= 951.37',  Outlet Invert= 938.00'
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‡

Summary for Pond 2P: POA

Inflow Area = 443.800 ac, 9.59% Impervious,  Inflow Depth > 0.46"    for  2-yr event
Inflow = 35.20 cfs @ 13.29 hrs,  Volume= 16.838 af
Primary = 35.20 cfs @ 13.29 hrs,  Volume= 16.838 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 5.00-48.00 hrs, dt= 0.02 hrs

Summary for Pond 3P: North Towne Road Culvert

Inflow Area = 391.900 ac, 2.85% Impervious,  Inflow Depth > 0.51"    for  2-yr event
Inflow = 35.24 cfs @ 13.24 hrs,  Volume= 16.736 af
Outflow = 35.24 cfs @ 13.24 hrs,  Volume= 16.736 af,  Atten= 0%,  Lag= 0.0 min
Primary = 35.24 cfs @ 13.24 hrs,  Volume= 16.736 af
Secondary = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 5.00-48.00 hrs, dt= 0.02 hrs
Peak Elev= 916.90' @ 13.24 hrs

Device Routing     Invert Outlet Devices

#1 Primary 915.72' 96.0" W x 48.0" H  Box Culvert   
L= 200.0'   Box, 30-75° wingwalls, square crown,  Ke= 0.400   
Inlet / Outlet Invert= 915.72' / 914.72'   S= 0.0050 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 32.00 sf   

#2 Secondary 925.00' 50.0' long  x 80.0' breadth Overtop Street   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63   

Primary OutFlow  Max=35.24 cfs @ 13.24 hrs  HW=916.90'  TW=910.44'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 35.24 cfs @ 3.73 fps)

Secondary OutFlow  Max=0.00 cfs @ 5.00 hrs  HW=915.72'  TW=909.50'   (Dynamic Tailwater)
2=Overtop Street  ( Controls 0.00 cfs)

Summary for Pond 4P: Southwest Infiltration Basin

Inflow Area = 27.700 ac, 41.81% Impervious,  Inflow Depth > 1.32"    for  2-yr event
Inflow = 2.19 cfs @ 14.50 hrs,  Volume= 3.046 af
Outflow = 1.17 cfs @ 27.65 hrs,  Volume= 2.686 af,  Atten= 47%,  Lag= 788.8 min
Discarded = 0.94 cfs @ 27.65 hrs,  Volume= 2.578 af
Primary = 0.23 cfs @ 27.65 hrs,  Volume= 0.107 af

Routing by Dyn-Stor-Ind method, Time Span= 5.00-48.00 hrs, dt= 0.02 hrs
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Peak Elev= 914.20' @ 27.65 hrs   Surf.Area= 24,770 sf   Storage= 46,958 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 406.1 min ( 1,802.6 - 1,396.5 )

Volume Invert Avail.Storage Storage Description

#1 912.00' 163,500 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

912.00 18,000 0 0
918.00 36,500 163,500 163,500

Device Routing     Invert Outlet Devices

#1 Discarded 912.00' 1.630 in/hr Infiltration over Surface area   
Conductivity to Groundwater Elevation = 0.00'   

#2 Primary 917.00' 50.0' long  x 10.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   

#3 Primary 914.00' 24.0"  Round Culvert   
L= 50.0'   RCP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 914.00' / 913.50'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 3.14 sf   

Discarded OutFlow  Max=0.94 cfs @ 27.65 hrs  HW=914.20'   (Free Discharge)
1=Infiltration  ( Controls 0.94 cfs)

Primary OutFlow  Max=0.23 cfs @ 27.65 hrs  HW=914.20'  TW=0.00'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
3=Culvert  (Barrel Controls 0.23 cfs @ 2.21 fps)

Summary for Pond 6P: NORTH Infiltration Basin

Inflow Area = 24.200 ac, 81.86% Impervious,  Inflow Depth > 1.89"    for  2-yr event
Inflow = 1.91 cfs @ 15.56 hrs,  Volume= 3.811 af
Outflow = 1.72 cfs @ 23.92 hrs,  Volume= 3.811 af,  Atten= 10%,  Lag= 501.7 min
Discarded = 1.72 cfs @ 23.92 hrs,  Volume= 3.811 af
Primary = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 5.00-48.00 hrs, dt= 0.02 hrs
Peak Elev= 913.12' @ 23.92 hrs   Surf.Area= 45,453 sf   Storage= 5,605 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 24.0 min ( 1,573.0 - 1,549.0 )

Volume Invert Avail.Storage Storage Description

#1 913.00' 404,600 cf Custom Stage Data (Prismatic) Listed below (Recalc)
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Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

913.00 45,000 0 0
920.00 70,600 404,600 404,600

Device Routing     Invert Outlet Devices

#1 Primary 917.00' 200.0' long  x 10.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   

#2 Discarded 913.00' 1.630 in/hr Infiltration over Surface area   
Conductivity to Groundwater Elevation = 0.00'   

#3 Primary 915.00' 24.0"  Round Culvert   
L= 50.0'   RCP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 915.00' / 914.50'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 3.14 sf   

Discarded OutFlow  Max=1.72 cfs @ 23.92 hrs  HW=913.12'   (Free Discharge)
2=Infiltration  ( Controls 1.72 cfs)

Primary OutFlow  Max=0.00 cfs @ 5.00 hrs  HW=913.00'  TW=0.00'   (Dynamic Tailwater)
1=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
3=Culvert  ( Controls 0.00 cfs)

Summary for Pond 7P: Northwest

Inflow Area = 24.200 ac, 81.86% Impervious,  Inflow Depth > 2.06"    for  2-yr event
Inflow = 29.28 cfs @ 12.17 hrs,  Volume= 4.151 af
Outflow = 1.91 cfs @ 15.56 hrs,  Volume= 3.811 af,  Atten= 93%,  Lag= 203.5 min
Primary = 1.91 cfs @ 15.56 hrs,  Volume= 3.811 af
Secondary = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 5.00-48.00 hrs, dt= 0.02 hrs
Peak Elev= 917.44' @ 15.56 hrs   Surf.Area= 35,537 sf   Storage= 73,077 cf

Plug-Flow detention time= 546.3 min calculated for 3.811 af (92% of inflow)
Center-of-Mass det. time= 430.6 min ( 1,549.0 - 1,118.4 )

Volume Invert Avail.Storage Storage Description

#1 915.00' 179,626 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

915.00 24,548 0 0
916.00 28,970 26,759 26,759
918.00 38,116 67,086 93,845
920.00 47,665 85,781 179,626

Device Routing     Invert Outlet Devices

#1 Primary 915.00' 8.0"  Round Culvert   
L= 50.0'   CPP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 915.00' / 915.00'   S= 0.0000 '/'   Cc= 0.900   



Type II 24-hr  2-yr Rainfall=2.90"Drainage Study (Developed)
  Printed  1/22/2015Prepared by {enter your company name here}

Page 24HydroCAD® 10.00-12  s/n 02063  © 2014 HydroCAD Software Solutions LLC

n= 0.012,  Flow Area= 0.35 sf   
#2 Secondary 917.50' 10.0"  Round Culvert   

L= 50.0'   CPP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 917.50' / 917.00'   S= 0.0100 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.55 sf   

#3 Secondary 918.50' 30.0' long  x 10.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   

Primary OutFlow  Max=1.91 cfs @ 15.56 hrs  HW=917.44'  TW=913.04'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 1.91 cfs @ 5.48 fps)

Secondary OutFlow  Max=0.00 cfs @ 5.00 hrs  HW=915.00'  TW=913.00'   (Dynamic Tailwater)
2=Culvert  ( Controls 0.00 cfs)
3=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)

Summary for Pond 8P: SW Wet Pond

Inflow Area = 27.700 ac, 41.81% Impervious,  Inflow Depth = 1.43"    for  2-yr event
Inflow = 48.10 cfs @ 12.10 hrs,  Volume= 3.311 af
Outflow = 2.19 cfs @ 14.50 hrs,  Volume= 3.046 af,  Atten= 95%,  Lag= 144.3 min
Primary = 1.85 cfs @ 14.50 hrs,  Volume= 2.929 af
Secondary = 0.34 cfs @ 14.50 hrs,  Volume= 0.117 af

Routing by Dyn-Stor-Ind method, Time Span= 5.00-48.00 hrs, dt= 0.02 hrs
Peak Elev= 916.33' @ 14.50 hrs   Surf.Area= 41,450 sf   Storage= 87,359 cf

Plug-Flow detention time= 597.3 min calculated for 3.044 af (92% of inflow)
Center-of-Mass det. time= 555.2 min ( 1,396.5 - 841.3 )

Volume Invert Avail.Storage Storage Description

#1 914.00' 161,504 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

914.00 33,570 0 0
916.00 40,275 73,845 73,845
918.00 47,384 87,659 161,504

Device Routing     Invert Outlet Devices

#1 Primary 914.00' 8.0"  Round Culvert   
L= 50.0'   CPP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 914.00' / 914.00'   S= 0.0000 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.35 sf   

#2 Secondary 916.00' 8.0"  Round Culvert   
L= 50.0'   CPP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 916.00' / 915.50'   S= 0.0100 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.35 sf   

#3 Secondary 917.00' 80.0' long  x 10.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   



Type II 24-hr  2-yr Rainfall=2.90"Drainage Study (Developed)
  Printed  1/22/2015Prepared by {enter your company name here}

Page 25HydroCAD® 10.00-12  s/n 02063  © 2014 HydroCAD Software Solutions LLC

Primary OutFlow  Max=1.85 cfs @ 14.50 hrs  HW=916.33'  TW=912.57'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 1.85 cfs @ 5.31 fps)

Secondary OutFlow  Max=0.34 cfs @ 14.50 hrs  HW=916.33'  TW=912.57'   (Dynamic Tailwater)
2=Culvert  (Inlet Controls 0.34 cfs @ 1.96 fps)
3=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)

Summary for Pond 9P: SE Wet Pond

Inflow Area = 37.400 ac, 29.91% Impervious,  Inflow Depth = 1.18"    for  2-yr event
Inflow = 46.99 cfs @ 12.07 hrs,  Volume= 3.664 af
Outflow = 2.16 cfs @ 15.35 hrs,  Volume= 3.424 af,  Atten= 95%,  Lag= 196.4 min
Primary = 2.14 cfs @ 15.35 hrs,  Volume= 3.422 af
Secondary = 0.02 cfs @ 15.35 hrs,  Volume= 0.002 af

Routing by Dyn-Stor-Ind method, Time Span= 5.00-48.00 hrs, dt= 0.02 hrs
Peak Elev= 922.67' @ 15.35 hrs   Surf.Area= 40,493 sf   Storage= 95,552 cf

Plug-Flow detention time= 595.2 min calculated for 3.422 af (93% of inflow)
Center-of-Mass det. time= 559.7 min ( 1,409.2 - 849.5 )

Volume Invert Avail.Storage Storage Description

#1 920.00' 306,033 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

920.00 31,247 0 0
922.00 38,067 69,314 69,314
924.00 45,332 83,399 152,713
926.00 52,998 98,330 251,043
927.00 56,982 54,990 306,033

Device Routing     Invert Outlet Devices

#1 Primary 920.00' 8.0"  Round Culvert   
L= 50.0'   CPP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 920.00' / 920.00'   S= 0.0000 '/'   Cc= 0.900   
n= 0.011,  Flow Area= 0.35 sf   

#2 Secondary 922.60' 8.0"  Round Culvert   
L= 60.0'   CPP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 922.60' / 922.00'   S= 0.0100 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.35 sf   

#3 Secondary 923.80' 40.0' long  x 10.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   
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Primary OutFlow  Max=2.14 cfs @ 15.35 hrs  HW=922.67'  TW=918.37'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 2.14 cfs @ 6.13 fps)

Secondary OutFlow  Max=0.02 cfs @ 15.35 hrs  HW=922.67'  TW=918.37'   (Dynamic Tailwater)
2=Culvert  (Barrel Controls 0.02 cfs @ 1.25 fps)
3=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)

Summary for Pond 10P: Northeast

Inflow Area = 13.700 ac, 79.89% Impervious,  Inflow Depth > 2.16"    for  2-yr event
Inflow = 29.15 cfs @ 12.16 hrs,  Volume= 2.464 af
Outflow = 6.65 cfs @ 12.27 hrs,  Volume= 2.181 af,  Atten= 77%,  Lag= 6.7 min
Primary = 6.65 cfs @ 12.27 hrs,  Volume= 2.181 af

Routing by Dyn-Stor-Ind method, Time Span= 5.00-48.00 hrs, dt= 0.02 hrs
Peak Elev= 917.44' @ 15.58 hrs   Surf.Area= 30,333 sf   Storage= 61,481 cf

Plug-Flow detention time= 650.1 min calculated for 2.180 af (88% of inflow)
Center-of-Mass det. time= 594.0 min ( 1,403.4 - 809.5 )

Volume Invert Avail.Storage Storage Description

#1 915.00' 153,466 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

915.00 20,208 0 0
916.00 24,273 22,241 22,241
918.00 32,706 56,979 79,220
920.00 41,540 74,246 153,466

Device Routing     Invert Outlet Devices

#1 Primary 915.00' 48.0"  Round Culvert   
L= 100.0'   CPP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 915.00' / 915.00'   S= 0.0000 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 12.57 sf   

#2 Primary 919.50' 60.0' long  x 80.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63   

Primary OutFlow  Max=4.96 cfs @ 12.27 hrs  HW=916.73'  TW=916.66'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 4.96 cfs @ 1.41 fps)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)

Summary for Pond 11P: Southeast Infiltration

Inflow Area = 37.400 ac, 29.91% Impervious,  Inflow Depth > 1.10"    for  2-yr event
Inflow = 2.16 cfs @ 15.35 hrs,  Volume= 3.424 af
Outflow = 1.28 cfs @ 28.71 hrs,  Volume= 3.424 af,  Atten= 40%,  Lag= 801.8 min
Discarded = 1.28 cfs @ 28.71 hrs,  Volume= 3.424 af
Primary = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af
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Routing by Dyn-Stor-Ind method, Time Span= 5.00-48.00 hrs, dt= 0.02 hrs
Peak Elev= 919.29' @ 28.71 hrs   Surf.Area= 33,951 sf   Storage= 40,151 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 337.0 min ( 1,746.2 - 1,409.2 )

Volume Invert Avail.Storage Storage Description

#1 918.00' 428,184 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

918.00 28,500 0 0
927.00 66,652 428,184 428,184

Device Routing     Invert Outlet Devices

#1 Discarded 918.00' 1.630 in/hr Infiltration over Surface area   
Conductivity to Groundwater Elevation = 0.00'   

#2 Primary 920.00' 24.0"  Round Culvert   
L= 50.0'   RCP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 920.00' / 919.50'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 3.14 sf   

#3 Primary 926.00' 100.0' long  x 10.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   

Discarded OutFlow  Max=1.28 cfs @ 28.71 hrs  HW=919.29'   (Free Discharge)
1=Infiltration  ( Controls 1.28 cfs)

Primary OutFlow  Max=0.00 cfs @ 5.00 hrs  HW=918.00'  TW=915.72'   (Dynamic Tailwater)
2=Culvert  ( Controls 0.00 cfs)
3=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)

Summary for Pond 12P: (new Pond)

Inflow Area = 15.000 ac, 0.00% Impervious,  Inflow Depth = 0.58"    for  2-yr event
Inflow = 4.99 cfs @ 12.42 hrs,  Volume= 0.720 af
Outflow = 4.99 cfs @ 12.42 hrs,  Volume= 0.720 af,  Atten= 0%,  Lag= 0.0 min
Primary = 4.99 cfs @ 12.42 hrs,  Volume= 0.720 af

Routing by Dyn-Stor-Ind method, Time Span= 5.00-48.00 hrs, dt= 0.02 hrs
Peak Elev= 938.76' @ 12.42 hrs

Device Routing     Invert Outlet Devices

#1 Primary 938.00' 48.0"  Round Culvert   
L= 1,100.0'   RCP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 938.00' / 920.00'   S= 0.0164 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 12.57 sf   

Primary OutFlow  Max=4.99 cfs @ 12.42 hrs  HW=938.76'  TW=922.05'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 4.99 cfs @ 2.98 fps)
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Summary for Link DL: HWY 51 Culvert (primary)

Inflow Area = 299.500 ac, 0.00% Impervious,  Inflow Depth > 0.57"    for  2-yr event
Inflow = 34.63 cfs @ 12.24 hrs,  Volume= 14.159 af
Primary = 34.63 cfs @ 12.24 hrs,  Volume= 14.159 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-48.00 hrs, dt= 0.02 hrs

2-yr Primary Outflow Imported from Drainage Study (Pre-Developed)~Pond Db.hce

Summary for Link EL: HWY 51 Culvert (primary)

Inflow Area = 31.000 ac, 0.00% Impervious,  Inflow Depth = 0.01"    for  2-yr event
Inflow = 0.30 cfs @ 12.20 hrs,  Volume= 0.031 af
Primary = 0.30 cfs @ 12.20 hrs,  Volume= 0.031 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-48.00 hrs, dt= 0.02 hrs

2-yr Primary Outflow Imported from Drainage Study (Pre-Developed)~Pond Eb.hce

Summary for Link EL-1: HWY 51 Overtop (secondary)

Inflow = 14.36 cfs @ 12.20 hrs,  Volume= 1.457 af
Primary = 14.36 cfs @ 12.20 hrs,  Volume= 1.457 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-48.00 hrs, dt= 0.02 hrs

2-yr Secondary Outflow Imported from Drainage Study (Pre-Developed)~Pond Eb.hce

Summary for Link FL: Windsor Road Culvert (primary)

Inflow Area = 24.000 ac, 0.00% Impervious,  Inflow Depth = 0.16"    for  2-yr event
Inflow = 2.35 cfs @ 12.35 hrs,  Volume= 0.311 af
Primary = 2.35 cfs @ 12.35 hrs,  Volume= 0.311 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-48.00 hrs, dt= 0.02 hrs

2-yr Primary Outflow Imported from Drainage Study (Pre-Developed)~Pond Fb.hce

Summary for Link FL-1: Windsor Road Overtop (secondary)

Inflow = 6.36 cfs @ 12.35 hrs,  Volume= 0.841 af
Primary = 6.36 cfs @ 12.35 hrs,  Volume= 0.841 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-48.00 hrs, dt= 0.02 hrs

2-yr Secondary Outflow Imported from Drainage Study (Pre-Developed)~Pond Fb.hce
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Summary for Link HL: HWY 51 Culvert (primary)

Inflow Area = 15.000 ac, 0.00% Impervious,  Inflow Depth = 0.58"    for  2-yr event
Inflow = 5.01 cfs @ 12.40 hrs,  Volume= 0.720 af
Primary = 5.01 cfs @ 12.40 hrs,  Volume= 0.720 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-48.00 hrs, dt= 0.02 hrs

2-yr Primary Outflow Imported from Drainage Study (Pre-Developed)~Pond Hb.hce
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Summary for Subcatchment 2S: Southwest

Runoff = 67.89 cfs @ 12.09 hrs,  Volume= 4.668 af,  Depth= 2.02"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-48.00 hrs, dt= 0.02 hrs
Type II 24-hr  5-yr Rainfall=3.60"

Area (ac) CN Description

23.900 83 1/4 acre lots, 38% imp, HSG C
1.300 74 >75% Grass cover, Good, HSG C

* 2.500 98 Basin Area

27.700 84 Weighted Average
16.118 58.19% Pervious Area
11.582 41.81% Impervious Area

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

15.0 100 0.0200 0.11 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.90"

0.1 150 0.0130 47.04 677.39 Channel Flow, Curb & Gutter
Area= 14.4 sf  Perim= 2.1'  r= 6.86'  n= 0.013

2.0 1,000 0.0130 8.21 25.79 Pipe Channel, Storm Sewer
24.0"  Round  Area= 3.1 sf  Perim= 6.3'  r= 0.50'
n= 0.013  

17.1 1,250 Total

Summary for Subcatchment 3S: Northeast

Runoff = 37.80 cfs @ 12.16 hrs,  Volume= 3.228 af,  Depth> 2.83"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-48.00 hrs, dt= 0.02 hrs
Type II 24-hr  5-yr Rainfall=3.60"

Area (ac) CN Description

11.700 94 Urban commercial, 85% imp, HSG C
1.000 74 >75% Grass cover, Good, HSG C

* 1.000 98 Basin Area

13.700 93 Weighted Average
2.755 20.11% Pervious Area

10.945 79.89% Impervious Area

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

15.0 100 0.0200 0.11 Sheet Flow, Grass
Grass: Dense   n= 0.240   P2= 2.90"

2.0 270 0.0200 2.28 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

6.7 600 0.0100 1.50 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

23.7 970 Total
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Summary for Subcatchment 8S: Northwest

Runoff = 30.71 cfs @ 12.14 hrs,  Volume= 2.559 af,  Depth> 2.92"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-48.00 hrs, dt= 0.02 hrs
Type II 24-hr  5-yr Rainfall=3.60"

Area (ac) CN Description

6.900 94 Urban commercial, 85% imp, HSG C
* 3.000 98 Basin Area

0.600 74 >75% Grass cover, Good, HSG C

10.500 94 Weighted Average
1.635 15.57% Pervious Area
8.865 84.43% Impervious Area

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

15.0 100 0.0200 0.11 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.90"

7.4 1,100 0.0150 2.49 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

22.4 1,200 Total

Summary for Subcatchment 10S: Southeast

Runoff = 63.60 cfs @ 12.07 hrs,  Volume= 4.083 af,  Depth= 2.19"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-48.00 hrs, dt= 0.02 hrs
Type II 24-hr  5-yr Rainfall=3.60"

Area (ac) CN Description

4.900 83 1/4 acre lots, 38% imp, HSG C
10.500 90 1/8 acre lots, 65% imp, HSG C
4.500 74 >75% Grass cover, Good, HSG C

* 2.500 98 Basin Area

22.400 86 Weighted Average
11.213 50.06% Pervious Area
11.187 49.94% Impervious Area

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

8.6 100 0.0800 0.19 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.90"

0.5 130 0.0800 4.24 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

2.2 380 0.0200 2.87 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

3.5 1,900 0.0100 9.05 44.44 Pipe Channel, 
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  



Type II 24-hr  5-yr Rainfall=3.60"Drainage Study (Developed)
  Printed  1/22/2015Prepared by {enter your company name here}

Page 32HydroCAD® 10.00-12  s/n 02063  © 2014 HydroCAD Software Solutions LLC

14.8 2,510 Total

Summary for Reach 1R: Proposed Stream

Inflow Area = 443.800 ac, 9.59% Impervious,  Inflow Depth > 0.80"    for  5-yr event
Inflow = 78.11 cfs @ 13.00 hrs,  Volume= 29.570 af
Outflow = 78.08 cfs @ 13.02 hrs,  Volume= 29.567 af,  Atten= 0%,  Lag= 1.4 min

Routing by Dyn-Stor-Ind method, Time Span= 5.00-48.00 hrs, dt= 0.02 hrs
Max. Velocity= 4.97 fps,  Min. Travel Time= 2.0 min
Avg. Velocity = 1.78 fps,  Avg. Travel Time= 5.6 min

Peak Storage= 9,421 cf @ 13.02 hrs
Average Depth at Peak Storage= 1.26'
Bank-Full Depth= 4.00'  Flow Area= 98.0 sf,  Capacity= 789.03 cfs

Custom cross-section,  Length= 600.0'   Slope= 0.0100 '/'
Constant n= 0.030  Earth, grassed & winding
Inlet Invert= 914.75',  Outlet Invert= 908.75'

‡

Offset Elevation Chan.Depth
(feet) (feet) (feet)

-23.00 4.00 0.00
-19.00 3.00 1.00
-9.00 2.00 2.00
-5.00 0.00 4.00
0.00 0.00 4.00
5.00 0.00 4.00
9.00 2.00 2.00

19.00 3.00 1.00
23.00 4.00 0.00

Depth End Area Perim. Storage Discharge
(feet) (sq-ft) (feet) (cubic-feet) (cfs)

0.00 0.0 10.0 0 0.00
2.00 28.0 18.9 16,800 179.96
3.00 56.0 39.0 33,600 352.78
4.00 98.0 47.3 58,800 789.03
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Summary for Reach 2R: Greenway WEST

Inflow Area = 391.900 ac, 2.85% Impervious,  Inflow Depth > 0.87"    for  5-yr event
Inflow = 78.19 cfs @ 12.96 hrs,  Volume= 28.405 af
Outflow = 78.11 cfs @ 13.00 hrs,  Volume= 28.399 af,  Atten= 0%,  Lag= 2.4 min

Routing by Dyn-Stor-Ind method, Time Span= 5.00-48.00 hrs, dt= 0.02 hrs
Max. Velocity= 3.41 fps,  Min. Travel Time= 3.4 min
Avg. Velocity = 1.14 fps,  Avg. Travel Time= 10.2 min

Peak Storage= 16,054 cf @ 13.00 hrs
Average Depth at Peak Storage= 1.47'
Bank-Full Depth= 4.15'  Flow Area= 79.1 sf,  Capacity= 485.93 cfs

Custom cross-section,  Length= 700.0'   Slope= 0.0050 '/'   (101 Elevation Intervals)
Constant n= 0.035
Inlet Invert= 909.50',  Outlet Invert= 906.00'

Offset Elevation Chan.Depth
(feet) (feet) (feet)

-12.00 4.15 0.00
-7.50 0.15 4.00
0.00 0.00 4.15
7.50 0.15 4.00

12.00 4.15 0.00

Depth End Area Perim. Storage Discharge
(feet) (sq-ft) (feet) (cubic-feet) (cfs)

0.00 0.0 0.0 0 0.00
0.15 1.1 15.0 788 0.60
4.15 79.1 27.0 55,388 485.93

Summary for Reach 3R: Greenway EAST

Inflow Area = 354.500 ac, 0.00% Impervious,  Inflow Depth > 0.95"    for  5-yr event
Inflow = 108.07 cfs @ 12.24 hrs,  Volume= 28.140 af
Outflow = 78.19 cfs @ 12.96 hrs,  Volume= 28.076 af,  Atten= 28%,  Lag= 43.3 min

Routing by Dyn-Stor-Ind method, Time Span= 5.00-48.00 hrs, dt= 0.02 hrs
Max. Velocity= 0.58 fps,  Min. Travel Time= 31.8 min
Avg. Velocity = 0.19 fps,  Avg. Travel Time= 96.4 min
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Peak Storage= 148,958 cf @ 12.96 hrs
Average Depth at Peak Storage= 2.29'
Bank-Full Depth= 5.00'  Flow Area= 350.0 sf,  Capacity= 315.57 cfs

Custom cross-section,  Length= 1,100.0'   Slope= 0.0075 '/'
Constant n= 0.350
Inlet Invert= 924.00',  Outlet Invert= 915.74'

‡

Offset Elevation Chan.Depth
(feet) (feet) (feet)

-45.00 5.00 0.00
-25.00 0.00 5.00

0.00 0.00 5.00
25.00 0.00 5.00
45.00 5.00 0.00

Depth End Area Perim. Storage Discharge
(feet) (sq-ft) (feet) (cubic-feet) (cfs)

0.00 0.0 50.0 0 0.00
5.00 350.0 91.2 385,000 315.57

Summary for Reach 4R: (new Reach)

Inflow Area = 15.000 ac, 0.00% Impervious,  Inflow Depth = 0.96"    for  5-yr event
Inflow = 9.46 cfs @ 12.36 hrs,  Volume= 1.200 af
Outflow = 9.42 cfs @ 12.39 hrs,  Volume= 1.200 af,  Atten= 0%,  Lag= 1.3 min

Routing by Dyn-Stor-Ind method, Time Span= 5.00-48.00 hrs, dt= 0.02 hrs
Max. Velocity= 4.36 fps,  Min. Travel Time= 1.6 min
Avg. Velocity = 1.95 fps,  Avg. Travel Time= 3.5 min

Peak Storage= 885 cf @ 12.39 hrs
Average Depth at Peak Storage= 0.53'
Bank-Full Depth= 3.00'  Flow Area= 42.0 sf,  Capacity= 507.65 cfs

2.00'  x  3.00'  deep channel,  n= 0.030
Side Slope Z-value= 4.0 '/'   Top Width= 26.00'
Length= 410.0'   Slope= 0.0326 '/'
Inlet Invert= 951.37',  Outlet Invert= 938.00'
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‡

Summary for Pond 2P: POA

Inflow Area = 443.800 ac, 9.59% Impervious,  Inflow Depth > 0.80"    for  5-yr event
Inflow = 78.11 cfs @ 13.00 hrs,  Volume= 29.570 af
Primary = 78.11 cfs @ 13.00 hrs,  Volume= 29.570 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 5.00-48.00 hrs, dt= 0.02 hrs

Summary for Pond 3P: North Towne Road Culvert

Inflow Area = 391.900 ac, 2.85% Impervious,  Inflow Depth > 0.87"    for  5-yr event
Inflow = 78.19 cfs @ 12.96 hrs,  Volume= 28.405 af
Outflow = 78.19 cfs @ 12.96 hrs,  Volume= 28.405 af,  Atten= 0%,  Lag= 0.0 min
Primary = 78.19 cfs @ 12.96 hrs,  Volume= 28.405 af
Secondary = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 5.00-48.00 hrs, dt= 0.02 hrs
Peak Elev= 917.73' @ 12.96 hrs

Device Routing     Invert Outlet Devices

#1 Primary 915.72' 96.0" W x 48.0" H  Box Culvert   
L= 200.0'   Box, 30-75° wingwalls, square crown,  Ke= 0.400   
Inlet / Outlet Invert= 915.72' / 914.72'   S= 0.0050 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 32.00 sf   

#2 Secondary 925.00' 50.0' long  x 80.0' breadth Overtop Street   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63   

Primary OutFlow  Max=78.19 cfs @ 12.96 hrs  HW=917.73'  TW=910.97'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 78.19 cfs @ 4.87 fps)

Secondary OutFlow  Max=0.00 cfs @ 5.00 hrs  HW=915.72'  TW=909.50'   (Dynamic Tailwater)
2=Overtop Street  ( Controls 0.00 cfs)

Summary for Pond 4P: Southwest Infiltration Basin

Inflow Area = 27.700 ac, 41.81% Impervious,  Inflow Depth > 1.90"    for  5-yr event
Inflow = 5.31 cfs @ 13.18 hrs,  Volume= 4.375 af
Outflow = 2.57 cfs @ 19.47 hrs,  Volume= 3.891 af,  Atten= 52%,  Lag= 377.4 min
Discarded = 0.98 cfs @ 19.47 hrs,  Volume= 2.720 af
Primary = 1.59 cfs @ 19.47 hrs,  Volume= 1.171 af

Routing by Dyn-Stor-Ind method, Time Span= 5.00-48.00 hrs, dt= 0.02 hrs



Type II 24-hr  5-yr Rainfall=3.60"Drainage Study (Developed)
  Printed  1/22/2015Prepared by {enter your company name here}

Page 36HydroCAD® 10.00-12  s/n 02063  © 2014 HydroCAD Software Solutions LLC

Peak Elev= 914.53' @ 19.47 hrs   Surf.Area= 25,801 sf   Storage= 55,410 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 333.6 min ( 1,662.4 - 1,328.7 )

Volume Invert Avail.Storage Storage Description

#1 912.00' 163,500 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

912.00 18,000 0 0
918.00 36,500 163,500 163,500

Device Routing     Invert Outlet Devices

#1 Discarded 912.00' 1.630 in/hr Infiltration over Surface area   
Conductivity to Groundwater Elevation = 0.00'   

#2 Primary 917.00' 50.0' long  x 10.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   

#3 Primary 914.00' 24.0"  Round Culvert   
L= 50.0'   RCP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 914.00' / 913.50'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 3.14 sf   

Discarded OutFlow  Max=0.98 cfs @ 19.47 hrs  HW=914.53'   (Free Discharge)
1=Infiltration  ( Controls 0.98 cfs)

Primary OutFlow  Max=1.59 cfs @ 19.47 hrs  HW=914.53'  TW=0.00'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
3=Culvert  (Barrel Controls 1.59 cfs @ 3.59 fps)

Summary for Pond 6P: NORTH Infiltration Basin

Inflow Area = 24.200 ac, 81.86% Impervious,  Inflow Depth > 2.48"    for  5-yr event
Inflow = 3.00 cfs @ 14.58 hrs,  Volume= 4.993 af
Outflow = 1.80 cfs @ 27.09 hrs,  Volume= 4.992 af,  Atten= 40%,  Lag= 750.9 min
Discarded = 1.80 cfs @ 27.09 hrs,  Volume= 4.992 af
Primary = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 5.00-48.00 hrs, dt= 0.02 hrs
Peak Elev= 913.70' @ 27.09 hrs   Surf.Area= 47,570 sf   Storage= 32,530 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 195.2 min ( 1,723.5 - 1,528.3 )

Volume Invert Avail.Storage Storage Description

#1 913.00' 404,600 cf Custom Stage Data (Prismatic) Listed below (Recalc)
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Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

913.00 45,000 0 0
920.00 70,600 404,600 404,600

Device Routing     Invert Outlet Devices

#1 Primary 917.00' 200.0' long  x 10.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   

#2 Discarded 913.00' 1.630 in/hr Infiltration over Surface area   
Conductivity to Groundwater Elevation = 0.00'   

#3 Primary 915.00' 24.0"  Round Culvert   
L= 50.0'   RCP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 915.00' / 914.50'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 3.14 sf   

Discarded OutFlow  Max=1.80 cfs @ 27.09 hrs  HW=913.70'   (Free Discharge)
2=Infiltration  ( Controls 1.80 cfs)

Primary OutFlow  Max=0.00 cfs @ 5.00 hrs  HW=913.00'  TW=0.00'   (Dynamic Tailwater)
1=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
3=Culvert  ( Controls 0.00 cfs)

Summary for Pond 7P: Northwest

Inflow Area = 24.200 ac, 81.86% Impervious,  Inflow Depth > 2.69"    for  5-yr event
Inflow = 38.16 cfs @ 12.16 hrs,  Volume= 5.426 af
Outflow = 3.00 cfs @ 14.58 hrs,  Volume= 4.993 af,  Atten= 92%,  Lag= 144.9 min
Primary = 2.19 cfs @ 14.58 hrs,  Volume= 4.602 af
Secondary = 0.81 cfs @ 14.58 hrs,  Volume= 0.391 af

Routing by Dyn-Stor-Ind method, Time Span= 5.00-48.00 hrs, dt= 0.02 hrs
Peak Elev= 918.00' @ 14.58 hrs   Surf.Area= 38,096 sf   Storage= 93,677 cf

Plug-Flow detention time= 536.7 min calculated for 4.990 af (92% of inflow)
Center-of-Mass det. time= 421.2 min ( 1,528.3 - 1,107.2 )

Volume Invert Avail.Storage Storage Description

#1 915.00' 179,626 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

915.00 24,548 0 0
916.00 28,970 26,759 26,759
918.00 38,116 67,086 93,845
920.00 47,665 85,781 179,626

Device Routing     Invert Outlet Devices

#1 Primary 915.00' 8.0"  Round Culvert   
L= 50.0'   CPP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 915.00' / 915.00'   S= 0.0000 '/'   Cc= 0.900   
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n= 0.012,  Flow Area= 0.35 sf   
#2 Secondary 917.50' 10.0"  Round Culvert   

L= 50.0'   CPP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 917.50' / 917.00'   S= 0.0100 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.55 sf   

#3 Secondary 918.50' 30.0' long  x 10.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   

Primary OutFlow  Max=2.19 cfs @ 14.58 hrs  HW=918.00'  TW=913.18'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 2.19 cfs @ 6.29 fps)

Secondary OutFlow  Max=0.81 cfs @ 14.58 hrs  HW=918.00'  TW=913.18'   (Dynamic Tailwater)
2=Culvert  (Barrel Controls 0.81 cfs @ 3.44 fps)
3=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)

Summary for Pond 8P: SW Wet Pond

Inflow Area = 27.700 ac, 41.81% Impervious,  Inflow Depth = 2.02"    for  5-yr event
Inflow = 67.89 cfs @ 12.09 hrs,  Volume= 4.668 af
Outflow = 5.31 cfs @ 13.18 hrs,  Volume= 4.375 af,  Atten= 92%,  Lag= 65.1 min
Primary = 2.22 cfs @ 13.18 hrs,  Volume= 3.491 af
Secondary = 3.10 cfs @ 13.18 hrs,  Volume= 0.884 af

Routing by Dyn-Stor-Ind method, Time Span= 5.00-48.00 hrs, dt= 0.02 hrs
Peak Elev= 917.04' @ 13.18 hrs   Surf.Area= 43,981 sf   Storage= 117,766 cf

Plug-Flow detention time= 531.5 min calculated for 4.373 af (94% of inflow)
Center-of-Mass det. time= 497.3 min ( 1,328.7 - 831.4 )

Volume Invert Avail.Storage Storage Description

#1 914.00' 161,504 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

914.00 33,570 0 0
916.00 40,275 73,845 73,845
918.00 47,384 87,659 161,504

Device Routing     Invert Outlet Devices

#1 Primary 914.00' 8.0"  Round Culvert   
L= 50.0'   CPP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 914.00' / 914.00'   S= 0.0000 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.35 sf   

#2 Secondary 916.00' 8.0"  Round Culvert   
L= 50.0'   CPP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 916.00' / 915.50'   S= 0.0100 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.35 sf   

#3 Secondary 917.00' 80.0' long  x 10.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   
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Primary OutFlow  Max=2.22 cfs @ 13.18 hrs  HW=917.04'  TW=912.59'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 2.22 cfs @ 6.35 fps)

Secondary OutFlow  Max=3.10 cfs @ 13.18 hrs  HW=917.04'  TW=912.59'   (Dynamic Tailwater)
2=Culvert  (Barrel Controls 1.35 cfs @ 3.85 fps)
3=Broad-Crested Rectangular Weir  (Weir Controls 1.75 cfs @ 0.51 fps)

Summary for Pond 9P: SE Wet Pond

Inflow Area = 37.400 ac, 29.91% Impervious,  Inflow Depth = 1.69"    for  5-yr event
Inflow = 66.27 cfs @ 12.07 hrs,  Volume= 5.282 af
Outflow = 3.90 cfs @ 14.19 hrs,  Volume= 5.002 af,  Atten= 94%,  Lag= 126.9 min
Primary = 2.59 cfs @ 14.19 hrs,  Volume= 4.282 af
Secondary = 1.31 cfs @ 14.19 hrs,  Volume= 0.720 af

Routing by Dyn-Stor-Ind method, Time Span= 5.00-48.00 hrs, dt= 0.02 hrs
Peak Elev= 923.60' @ 14.19 hrs   Surf.Area= 43,870 sf   Storage= 134,756 cf

Plug-Flow detention time= 559.8 min calculated for 5.002 af (95% of inflow)
Center-of-Mass det. time= 529.8 min ( 1,370.5 - 840.7 )

Volume Invert Avail.Storage Storage Description

#1 920.00' 306,033 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

920.00 31,247 0 0
922.00 38,067 69,314 69,314
924.00 45,332 83,399 152,713
926.00 52,998 98,330 251,043
927.00 56,982 54,990 306,033

Device Routing     Invert Outlet Devices

#1 Primary 920.00' 8.0"  Round Culvert   
L= 50.0'   CPP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 920.00' / 920.00'   S= 0.0000 '/'   Cc= 0.900   
n= 0.011,  Flow Area= 0.35 sf   

#2 Secondary 922.60' 8.0"  Round Culvert   
L= 60.0'   CPP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 922.60' / 922.00'   S= 0.0100 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.35 sf   

#3 Secondary 923.80' 40.0' long  x 10.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   
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Primary OutFlow  Max=2.59 cfs @ 14.19 hrs  HW=923.60'  TW=918.59'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 2.59 cfs @ 7.42 fps)

Secondary OutFlow  Max=1.31 cfs @ 14.19 hrs  HW=923.60'  TW=918.59'   (Dynamic Tailwater)
2=Culvert  (Barrel Controls 1.31 cfs @ 3.75 fps)
3=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)

Summary for Pond 10P: Northeast

Inflow Area = 13.700 ac, 79.89% Impervious,  Inflow Depth > 2.83"    for  5-yr event
Inflow = 37.80 cfs @ 12.16 hrs,  Volume= 3.228 af
Outflow = 8.47 cfs @ 12.24 hrs,  Volume= 2.867 af,  Atten= 78%,  Lag= 4.9 min
Primary = 8.47 cfs @ 12.24 hrs,  Volume= 2.867 af

Routing by Dyn-Stor-Ind method, Time Span= 5.00-48.00 hrs, dt= 0.02 hrs
Peak Elev= 918.00' @ 14.59 hrs   Surf.Area= 32,694 sf   Storage= 79,129 cf

Plug-Flow detention time= 637.3 min calculated for 2.867 af (89% of inflow)
Center-of-Mass det. time= 581.7 min ( 1,384.2 - 802.5 )

Volume Invert Avail.Storage Storage Description

#1 915.00' 153,466 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

915.00 20,208 0 0
916.00 24,273 22,241 22,241
918.00 32,706 56,979 79,220
920.00 41,540 74,246 153,466

Device Routing     Invert Outlet Devices

#1 Primary 915.00' 48.0"  Round Culvert   
L= 100.0'   CPP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 915.00' / 915.00'   S= 0.0000 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 12.57 sf   

#2 Primary 919.50' 60.0' long  x 80.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63   

Primary OutFlow  Max=5.08 cfs @ 12.24 hrs  HW=917.09'  TW=917.05'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 5.08 cfs @ 1.11 fps)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)

Summary for Pond 11P: Southeast Infiltration

Inflow Area = 37.400 ac, 29.91% Impervious,  Inflow Depth > 1.60"    for  5-yr event
Inflow = 3.90 cfs @ 14.19 hrs,  Volume= 5.002 af
Outflow = 1.92 cfs @ 26.06 hrs,  Volume= 4.377 af,  Atten= 51%,  Lag= 712.6 min
Discarded = 1.44 cfs @ 26.06 hrs,  Volume= 4.049 af
Primary = 0.48 cfs @ 26.06 hrs,  Volume= 0.328 af
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Routing by Dyn-Stor-Ind method, Time Span= 5.00-48.00 hrs, dt= 0.02 hrs
Peak Elev= 920.28' @ 26.06 hrs   Surf.Area= 38,173 sf   Storage= 76,068 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 413.9 min ( 1,784.4 - 1,370.5 )

Volume Invert Avail.Storage Storage Description

#1 918.00' 428,184 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

918.00 28,500 0 0
927.00 66,652 428,184 428,184

Device Routing     Invert Outlet Devices

#1 Discarded 918.00' 1.630 in/hr Infiltration over Surface area   
Conductivity to Groundwater Elevation = 0.00'   

#2 Primary 920.00' 24.0"  Round Culvert   
L= 50.0'   RCP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 920.00' / 919.50'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 3.14 sf   

#3 Primary 926.00' 100.0' long  x 10.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   

Discarded OutFlow  Max=1.44 cfs @ 26.06 hrs  HW=920.28'   (Free Discharge)
1=Infiltration  ( Controls 1.44 cfs)

Primary OutFlow  Max=0.48 cfs @ 26.06 hrs  HW=920.28'  TW=916.04'   (Dynamic Tailwater)
2=Culvert  (Barrel Controls 0.48 cfs @ 2.68 fps)
3=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)

Summary for Pond 12P: (new Pond)

Inflow Area = 15.000 ac, 0.00% Impervious,  Inflow Depth = 0.96"    for  5-yr event
Inflow = 9.42 cfs @ 12.39 hrs,  Volume= 1.200 af
Outflow = 9.42 cfs @ 12.39 hrs,  Volume= 1.200 af,  Atten= 0%,  Lag= 0.0 min
Primary = 9.42 cfs @ 12.39 hrs,  Volume= 1.200 af

Routing by Dyn-Stor-Ind method, Time Span= 5.00-48.00 hrs, dt= 0.02 hrs
Peak Elev= 939.06' @ 12.39 hrs

Device Routing     Invert Outlet Devices

#1 Primary 938.00' 48.0"  Round Culvert   
L= 1,100.0'   RCP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 938.00' / 920.00'   S= 0.0164 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 12.57 sf   

Primary OutFlow  Max=9.41 cfs @ 12.39 hrs  HW=939.06'  TW=922.86'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 9.41 cfs @ 3.51 fps)
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Summary for Link DL: HWY 51 Culvert (primary)

Inflow Area = 299.500 ac, 0.00% Impervious,  Inflow Depth > 0.95"    for  5-yr event
Inflow = 73.25 cfs @ 12.69 hrs,  Volume= 23.741 af
Primary = 73.25 cfs @ 12.69 hrs,  Volume= 23.741 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-48.00 hrs, dt= 0.02 hrs

5-yr Primary Outflow Imported from Drainage Study (Pre-Developed)~Pond Db.hce

Summary for Link EL: HWY 51 Culvert (primary)

Inflow Area = 31.000 ac, 0.00% Impervious,  Inflow Depth = 0.02"    for  5-yr event
Inflow = 0.56 cfs @ 12.18 hrs,  Volume= 0.051 af
Primary = 0.56 cfs @ 12.18 hrs,  Volume= 0.051 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-48.00 hrs, dt= 0.02 hrs

5-yr Primary Outflow Imported from Drainage Study (Pre-Developed)~Pond Eb.hce

Summary for Link EL-1: HWY 51 Overtop (secondary)

Inflow = 26.84 cfs @ 12.18 hrs,  Volume= 2.429 af
Primary = 26.84 cfs @ 12.18 hrs,  Volume= 2.429 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-48.00 hrs, dt= 0.02 hrs

5-yr Secondary Outflow Imported from Drainage Study (Pre-Developed)~Pond Eb.hce

Summary for Link FL: Windsor Road Culvert (primary)

Inflow Area = 24.000 ac, 0.00% Impervious,  Inflow Depth = 0.26"    for  5-yr event
Inflow = 4.41 cfs @ 12.32 hrs,  Volume= 0.518 af
Primary = 4.41 cfs @ 12.32 hrs,  Volume= 0.518 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-48.00 hrs, dt= 0.02 hrs

5-yr Primary Outflow Imported from Drainage Study (Pre-Developed)~Pond Fb.hce

Summary for Link FL-1: Windsor Road Overtop (secondary)

Inflow = 11.95 cfs @ 12.32 hrs,  Volume= 1.402 af
Primary = 11.95 cfs @ 12.32 hrs,  Volume= 1.402 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-48.00 hrs, dt= 0.02 hrs

5-yr Secondary Outflow Imported from Drainage Study (Pre-Developed)~Pond Fb.hce
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Summary for Link HL: HWY 51 Culvert (primary)

Inflow Area = 15.000 ac, 0.00% Impervious,  Inflow Depth = 0.96"    for  5-yr event
Inflow = 9.46 cfs @ 12.36 hrs,  Volume= 1.200 af
Primary = 9.46 cfs @ 12.36 hrs,  Volume= 1.200 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-48.00 hrs, dt= 0.02 hrs

5-yr Primary Outflow Imported from Drainage Study (Pre-Developed)~Pond Hb.hce
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Summary for Subcatchment 2S: Southwest

Runoff = 85.31 cfs @ 12.09 hrs,  Volume= 5.882 af,  Depth= 2.55"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-48.00 hrs, dt= 0.02 hrs
Type II 24-hr  10-yr Rainfall=4.20"

Area (ac) CN Description

23.900 83 1/4 acre lots, 38% imp, HSG C
1.300 74 >75% Grass cover, Good, HSG C

* 2.500 98 Basin Area

27.700 84 Weighted Average
16.118 58.19% Pervious Area
11.582 41.81% Impervious Area

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

15.0 100 0.0200 0.11 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.90"

0.1 150 0.0130 47.04 677.39 Channel Flow, Curb & Gutter
Area= 14.4 sf  Perim= 2.1'  r= 6.86'  n= 0.013

2.0 1,000 0.0130 8.21 25.79 Pipe Channel, Storm Sewer
24.0"  Round  Area= 3.1 sf  Perim= 6.3'  r= 0.50'
n= 0.013  

17.1 1,250 Total

Summary for Subcatchment 3S: Northeast

Runoff = 45.18 cfs @ 12.16 hrs,  Volume= 3.888 af,  Depth> 3.41"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-48.00 hrs, dt= 0.02 hrs
Type II 24-hr  10-yr Rainfall=4.20"

Area (ac) CN Description

11.700 94 Urban commercial, 85% imp, HSG C
1.000 74 >75% Grass cover, Good, HSG C

* 1.000 98 Basin Area

13.700 93 Weighted Average
2.755 20.11% Pervious Area

10.945 79.89% Impervious Area

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

15.0 100 0.0200 0.11 Sheet Flow, Grass
Grass: Dense   n= 0.240   P2= 2.90"

2.0 270 0.0200 2.28 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

6.7 600 0.0100 1.50 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

23.7 970 Total
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Summary for Subcatchment 8S: Northwest

Runoff = 36.52 cfs @ 12.14 hrs,  Volume= 3.065 af,  Depth> 3.50"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-48.00 hrs, dt= 0.02 hrs
Type II 24-hr  10-yr Rainfall=4.20"

Area (ac) CN Description

6.900 94 Urban commercial, 85% imp, HSG C
* 3.000 98 Basin Area

0.600 74 >75% Grass cover, Good, HSG C

10.500 94 Weighted Average
1.635 15.57% Pervious Area
8.865 84.43% Impervious Area

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

15.0 100 0.0200 0.11 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.90"

7.4 1,100 0.0150 2.49 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

22.4 1,200 Total

Summary for Subcatchment 10S: Southeast

Runoff = 78.88 cfs @ 12.07 hrs,  Volume= 5.093 af,  Depth= 2.73"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-48.00 hrs, dt= 0.02 hrs
Type II 24-hr  10-yr Rainfall=4.20"

Area (ac) CN Description

4.900 83 1/4 acre lots, 38% imp, HSG C
10.500 90 1/8 acre lots, 65% imp, HSG C
4.500 74 >75% Grass cover, Good, HSG C

* 2.500 98 Basin Area

22.400 86 Weighted Average
11.213 50.06% Pervious Area
11.187 49.94% Impervious Area

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

8.6 100 0.0800 0.19 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.90"

0.5 130 0.0800 4.24 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

2.2 380 0.0200 2.87 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

3.5 1,900 0.0100 9.05 44.44 Pipe Channel, 
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  
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14.8 2,510 Total

Summary for Reach 1R: Proposed Stream

Inflow Area = 443.800 ac, 9.59% Impervious,  Inflow Depth > 1.16"    for  10-yr event
Inflow = 118.45 cfs @ 12.77 hrs,  Volume= 42.876 af
Outflow = 118.39 cfs @ 12.79 hrs,  Volume= 42.873 af,  Atten= 0%,  Lag= 1.3 min

Routing by Dyn-Stor-Ind method, Time Span= 5.00-48.00 hrs, dt= 0.02 hrs
Max. Velocity= 5.66 fps,  Min. Travel Time= 1.8 min
Avg. Velocity = 1.95 fps,  Avg. Travel Time= 5.1 min

Peak Storage= 12,541 cf @ 12.79 hrs
Average Depth at Peak Storage= 1.59'
Bank-Full Depth= 4.00'  Flow Area= 98.0 sf,  Capacity= 789.03 cfs

Custom cross-section,  Length= 600.0'   Slope= 0.0100 '/'
Constant n= 0.030  Earth, grassed & winding
Inlet Invert= 914.75',  Outlet Invert= 908.75'

‡

Offset Elevation Chan.Depth
(feet) (feet) (feet)

-23.00 4.00 0.00
-19.00 3.00 1.00
-9.00 2.00 2.00
-5.00 0.00 4.00
0.00 0.00 4.00
5.00 0.00 4.00
9.00 2.00 2.00

19.00 3.00 1.00
23.00 4.00 0.00

Depth End Area Perim. Storage Discharge
(feet) (sq-ft) (feet) (cubic-feet) (cfs)

0.00 0.0 10.0 0 0.00
2.00 28.0 18.9 16,800 179.96
3.00 56.0 39.0 33,600 352.78
4.00 98.0 47.3 58,800 789.03
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Summary for Reach 2R: Greenway WEST

Inflow Area = 391.900 ac, 2.85% Impervious,  Inflow Depth > 1.24"    for  10-yr event
Inflow = 118.61 cfs @ 12.74 hrs,  Volume= 40.628 af
Outflow = 118.45 cfs @ 12.77 hrs,  Volume= 40.622 af,  Atten= 0%,  Lag= 2.2 min

Routing by Dyn-Stor-Ind method, Time Span= 5.00-48.00 hrs, dt= 0.02 hrs
Max. Velocity= 3.93 fps,  Min. Travel Time= 3.0 min
Avg. Velocity = 1.26 fps,  Avg. Travel Time= 9.3 min

Peak Storage= 21,116 cf @ 12.77 hrs
Average Depth at Peak Storage= 1.87'
Bank-Full Depth= 4.15'  Flow Area= 79.1 sf,  Capacity= 485.93 cfs

Custom cross-section,  Length= 700.0'   Slope= 0.0050 '/'   (101 Elevation Intervals)
Constant n= 0.035
Inlet Invert= 909.50',  Outlet Invert= 906.00'

Offset Elevation Chan.Depth
(feet) (feet) (feet)

-12.00 4.15 0.00
-7.50 0.15 4.00
0.00 0.00 4.15
7.50 0.15 4.00

12.00 4.15 0.00

Depth End Area Perim. Storage Discharge
(feet) (sq-ft) (feet) (cubic-feet) (cfs)

0.00 0.0 0.0 0 0.00
0.15 1.1 15.0 788 0.60
4.15 79.1 27.0 55,388 485.93

Summary for Reach 3R: Greenway EAST

Inflow Area = 354.500 ac, 0.00% Impervious,  Inflow Depth > 1.33"    for  10-yr event
Inflow = 164.41 cfs @ 12.25 hrs,  Volume= 39.169 af
Outflow = 118.61 cfs @ 12.74 hrs,  Volume= 39.104 af,  Atten= 28%,  Lag= 29.0 min

Routing by Dyn-Stor-Ind method, Time Span= 5.00-48.00 hrs, dt= 0.02 hrs
Max. Velocity= 0.66 fps,  Min. Travel Time= 27.7 min
Avg. Velocity = 0.21 fps,  Avg. Travel Time= 89.1 min
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Peak Storage= 196,780 cf @ 12.74 hrs
Average Depth at Peak Storage= 2.90'
Bank-Full Depth= 5.00'  Flow Area= 350.0 sf,  Capacity= 315.57 cfs

Custom cross-section,  Length= 1,100.0'   Slope= 0.0075 '/'
Constant n= 0.350
Inlet Invert= 924.00',  Outlet Invert= 915.74'

‡

Offset Elevation Chan.Depth
(feet) (feet) (feet)

-45.00 5.00 0.00
-25.00 0.00 5.00

0.00 0.00 5.00
25.00 0.00 5.00
45.00 5.00 0.00

Depth End Area Perim. Storage Discharge
(feet) (sq-ft) (feet) (cubic-feet) (cfs)

0.00 0.0 50.0 0 0.00
5.00 350.0 91.2 385,000 315.57

Summary for Reach 4R: (new Reach)

Inflow Area = 15.000 ac, 0.00% Impervious,  Inflow Depth = 1.33"    for  10-yr event
Inflow = 13.85 cfs @ 12.36 hrs,  Volume= 1.667 af
Outflow = 13.79 cfs @ 12.38 hrs,  Volume= 1.667 af,  Atten= 0%,  Lag= 1.0 min

Routing by Dyn-Stor-Ind method, Time Span= 5.00-48.00 hrs, dt= 0.02 hrs
Max. Velocity= 4.83 fps,  Min. Travel Time= 1.4 min
Avg. Velocity = 2.09 fps,  Avg. Travel Time= 3.3 min

Peak Storage= 1,171 cf @ 12.38 hrs
Average Depth at Peak Storage= 0.63'
Bank-Full Depth= 3.00'  Flow Area= 42.0 sf,  Capacity= 507.65 cfs

2.00'  x  3.00'  deep channel,  n= 0.030
Side Slope Z-value= 4.0 '/'   Top Width= 26.00'
Length= 410.0'   Slope= 0.0326 '/'
Inlet Invert= 951.37',  Outlet Invert= 938.00'
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‡

Summary for Pond 2P: POA

Inflow Area = 443.800 ac, 9.59% Impervious,  Inflow Depth > 1.16"    for  10-yr event
Inflow = 118.45 cfs @ 12.77 hrs,  Volume= 42.876 af
Primary = 118.45 cfs @ 12.77 hrs,  Volume= 42.876 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 5.00-48.00 hrs, dt= 0.02 hrs

Summary for Pond 3P: North Towne Road Culvert

Inflow Area = 391.900 ac, 2.85% Impervious,  Inflow Depth > 1.24"    for  10-yr event
Inflow = 118.61 cfs @ 12.74 hrs,  Volume= 40.628 af
Outflow = 118.61 cfs @ 12.74 hrs,  Volume= 40.628 af,  Atten= 0%,  Lag= 0.0 min
Primary = 118.61 cfs @ 12.74 hrs,  Volume= 40.628 af
Secondary = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 5.00-48.00 hrs, dt= 0.02 hrs
Peak Elev= 918.45' @ 12.74 hrs

Device Routing     Invert Outlet Devices

#1 Primary 915.72' 96.0" W x 48.0" H  Box Culvert   
L= 200.0'   Box, 30-75° wingwalls, square crown,  Ke= 0.400   
Inlet / Outlet Invert= 915.72' / 914.72'   S= 0.0050 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 32.00 sf   

#2 Secondary 925.00' 50.0' long  x 80.0' breadth Overtop Street   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63   

Primary OutFlow  Max=118.60 cfs @ 12.74 hrs  HW=918.45'  TW=911.36'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 118.60 cfs @ 7.25 fps)

Secondary OutFlow  Max=0.00 cfs @ 5.00 hrs  HW=915.72'  TW=909.50'   (Dynamic Tailwater)
2=Overtop Street  ( Controls 0.00 cfs)

Summary for Pond 4P: Southwest Infiltration Basin

Inflow Area = 27.700 ac, 41.81% Impervious,  Inflow Depth > 2.42"    for  10-yr event
Inflow = 24.68 cfs @ 12.40 hrs,  Volume= 5.579 af
Outflow = 3.53 cfs @ 15.00 hrs,  Volume= 5.057 af,  Atten= 86%,  Lag= 156.4 min
Discarded = 0.99 cfs @ 15.00 hrs,  Volume= 2.802 af
Primary = 2.53 cfs @ 15.00 hrs,  Volume= 2.255 af

Routing by Dyn-Stor-Ind method, Time Span= 5.00-48.00 hrs, dt= 0.02 hrs
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Peak Elev= 914.68' @ 15.00 hrs   Surf.Area= 26,275 sf   Storage= 59,416 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 279.6 min ( 1,519.2 - 1,239.6 )

Volume Invert Avail.Storage Storage Description

#1 912.00' 163,500 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

912.00 18,000 0 0
918.00 36,500 163,500 163,500

Device Routing     Invert Outlet Devices

#1 Discarded 912.00' 1.630 in/hr Infiltration over Surface area   
Conductivity to Groundwater Elevation = 0.00'   

#2 Primary 917.00' 50.0' long  x 10.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   

#3 Primary 914.00' 24.0"  Round Culvert   
L= 50.0'   RCP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 914.00' / 913.50'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 3.14 sf   

Discarded OutFlow  Max=0.99 cfs @ 15.00 hrs  HW=914.68'   (Free Discharge)
1=Infiltration  ( Controls 0.99 cfs)

Primary OutFlow  Max=2.53 cfs @ 15.00 hrs  HW=914.68'  TW=0.00'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
3=Culvert  (Barrel Controls 2.53 cfs @ 3.98 fps)

Summary for Pond 6P: NORTH Infiltration Basin

Inflow Area = 24.200 ac, 81.86% Impervious,  Inflow Depth > 3.01"    for  10-yr event
Inflow = 4.23 cfs @ 14.08 hrs,  Volume= 6.073 af
Outflow = 1.89 cfs @ 27.09 hrs,  Volume= 5.584 af,  Atten= 55%,  Lag= 780.8 min
Discarded = 1.89 cfs @ 27.09 hrs,  Volume= 5.584 af
Primary = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 5.00-48.00 hrs, dt= 0.02 hrs
Peak Elev= 914.40' @ 27.09 hrs   Surf.Area= 50,124 sf   Storage= 66,635 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 309.9 min ( 1,781.7 - 1,471.9 )

Volume Invert Avail.Storage Storage Description

#1 913.00' 404,600 cf Custom Stage Data (Prismatic) Listed below (Recalc)
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Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

913.00 45,000 0 0
920.00 70,600 404,600 404,600

Device Routing     Invert Outlet Devices

#1 Primary 917.00' 200.0' long  x 10.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   

#2 Discarded 913.00' 1.630 in/hr Infiltration over Surface area   
Conductivity to Groundwater Elevation = 0.00'   

#3 Primary 915.00' 24.0"  Round Culvert   
L= 50.0'   RCP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 915.00' / 914.50'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 3.14 sf   

Discarded OutFlow  Max=1.89 cfs @ 27.09 hrs  HW=914.40'   (Free Discharge)
2=Infiltration  ( Controls 1.89 cfs)

Primary OutFlow  Max=0.00 cfs @ 5.00 hrs  HW=913.00'  TW=0.00'   (Dynamic Tailwater)
1=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
3=Culvert  ( Controls 0.00 cfs)

Summary for Pond 7P: Northwest

Inflow Area = 24.200 ac, 81.86% Impervious,  Inflow Depth > 3.25"    for  10-yr event
Inflow = 45.59 cfs @ 12.16 hrs,  Volume= 6.552 af
Outflow = 4.23 cfs @ 14.08 hrs,  Volume= 6.073 af,  Atten= 91%,  Lag= 115.1 min
Primary = 2.38 cfs @ 14.08 hrs,  Volume= 4.979 af
Secondary = 1.84 cfs @ 14.08 hrs,  Volume= 1.094 af

Routing by Dyn-Stor-Ind method, Time Span= 5.00-48.00 hrs, dt= 0.02 hrs
Peak Elev= 918.41' @ 14.08 hrs   Surf.Area= 40,074 sf   Storage= 109,881 cf

Plug-Flow detention time= 495.8 min calculated for 6.070 af (93% of inflow)
Center-of-Mass det. time= 388.5 min ( 1,471.9 - 1,083.4 )

Volume Invert Avail.Storage Storage Description

#1 915.00' 179,626 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

915.00 24,548 0 0
916.00 28,970 26,759 26,759
918.00 38,116 67,086 93,845
920.00 47,665 85,781 179,626

Device Routing     Invert Outlet Devices

#1 Primary 915.00' 8.0"  Round Culvert   
L= 50.0'   CPP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 915.00' / 915.00'   S= 0.0000 '/'   Cc= 0.900   
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n= 0.012,  Flow Area= 0.35 sf   
#2 Secondary 917.50' 10.0"  Round Culvert   

L= 50.0'   CPP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 917.50' / 917.00'   S= 0.0100 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.55 sf   

#3 Secondary 918.50' 30.0' long  x 10.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   

Primary OutFlow  Max=2.38 cfs @ 14.08 hrs  HW=918.41'  TW=913.31'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 2.38 cfs @ 6.82 fps)

Secondary OutFlow  Max=1.84 cfs @ 14.08 hrs  HW=918.41'  TW=913.31'   (Dynamic Tailwater)
2=Culvert  (Inlet Controls 1.84 cfs @ 3.38 fps)
3=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)

Summary for Pond 8P: SW Wet Pond

Inflow Area = 27.700 ac, 41.81% Impervious,  Inflow Depth = 2.55"    for  10-yr event
Inflow = 85.31 cfs @ 12.09 hrs,  Volume= 5.882 af
Outflow = 24.68 cfs @ 12.40 hrs,  Volume= 5.579 af,  Atten= 71%,  Lag= 18.2 min
Primary = 2.30 cfs @ 12.40 hrs,  Volume= 3.661 af
Secondary = 22.39 cfs @ 12.40 hrs,  Volume= 1.918 af

Routing by Dyn-Stor-Ind method, Time Span= 5.00-48.00 hrs, dt= 0.02 hrs
Peak Elev= 917.22' @ 12.40 hrs   Surf.Area= 44,619 sf   Storage= 125,718 cf

Plug-Flow detention time= 443.5 min calculated for 5.576 af (95% of inflow)
Center-of-Mass det. time= 414.8 min ( 1,239.6 - 824.9 )

Volume Invert Avail.Storage Storage Description

#1 914.00' 161,504 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

914.00 33,570 0 0
916.00 40,275 73,845 73,845
918.00 47,384 87,659 161,504

Device Routing     Invert Outlet Devices

#1 Primary 914.00' 8.0"  Round Culvert   
L= 50.0'   CPP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 914.00' / 914.00'   S= 0.0000 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.35 sf   

#2 Secondary 916.00' 8.0"  Round Culvert   
L= 50.0'   CPP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 916.00' / 915.50'   S= 0.0100 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.35 sf   

#3 Secondary 917.00' 80.0' long  x 10.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   
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Primary OutFlow  Max=2.30 cfs @ 12.40 hrs  HW=917.22'  TW=912.58'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 2.30 cfs @ 6.58 fps)

Secondary OutFlow  Max=22.36 cfs @ 12.40 hrs  HW=917.22'  TW=912.58'   (Dynamic Tailwater)
2=Culvert  (Barrel Controls 1.48 cfs @ 4.23 fps)
3=Broad-Crested Rectangular Weir  (Weir Controls 20.88 cfs @ 1.18 fps)

Summary for Pond 9P: SE Wet Pond

Inflow Area = 37.400 ac, 29.91% Impervious,  Inflow Depth = 2.17"    for  10-yr event
Inflow = 83.54 cfs @ 12.07 hrs,  Volume= 6.759 af
Outflow = 13.85 cfs @ 12.81 hrs,  Volume= 6.461 af,  Atten= 83%,  Lag= 44.0 min
Primary = 2.77 cfs @ 12.81 hrs,  Volume= 4.630 af
Secondary = 11.08 cfs @ 12.81 hrs,  Volume= 1.831 af

Routing by Dyn-Stor-Ind method, Time Span= 5.00-48.00 hrs, dt= 0.02 hrs
Peak Elev= 924.01' @ 12.81 hrs   Surf.Area= 45,366 sf   Storage= 153,109 cf

Plug-Flow detention time= 486.1 min calculated for 6.458 af (96% of inflow)
Center-of-Mass det. time= 461.1 min ( 1,295.9 - 834.8 )

Volume Invert Avail.Storage Storage Description

#1 920.00' 306,033 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

920.00 31,247 0 0
922.00 38,067 69,314 69,314
924.00 45,332 83,399 152,713
926.00 52,998 98,330 251,043
927.00 56,982 54,990 306,033

Device Routing     Invert Outlet Devices

#1 Primary 920.00' 8.0"  Round Culvert   
L= 50.0'   CPP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 920.00' / 920.00'   S= 0.0000 '/'   Cc= 0.900   
n= 0.011,  Flow Area= 0.35 sf   

#2 Secondary 922.60' 8.0"  Round Culvert   
L= 60.0'   CPP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 922.60' / 922.00'   S= 0.0100 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.35 sf   

#3 Secondary 923.80' 40.0' long  x 10.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   
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Primary OutFlow  Max=2.77 cfs @ 12.81 hrs  HW=924.01'  TW=918.48'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 2.77 cfs @ 7.92 fps)

Secondary OutFlow  Max=11.08 cfs @ 12.81 hrs  HW=924.01'  TW=918.48'   (Dynamic Tailwater)
2=Culvert  (Barrel Controls 1.57 cfs @ 4.51 fps)
3=Broad-Crested Rectangular Weir  (Weir Controls 9.51 cfs @ 1.14 fps)

Summary for Pond 10P: Northeast

Inflow Area = 13.700 ac, 79.89% Impervious,  Inflow Depth > 3.41"    for  10-yr event
Inflow = 45.18 cfs @ 12.16 hrs,  Volume= 3.888 af
Outflow = 9.89 cfs @ 12.22 hrs,  Volume= 3.487 af,  Atten= 78%,  Lag= 3.8 min
Primary = 9.89 cfs @ 12.22 hrs,  Volume= 3.487 af

Routing by Dyn-Stor-Ind method, Time Span= 5.00-48.00 hrs, dt= 0.02 hrs
Peak Elev= 918.41' @ 14.09 hrs   Surf.Area= 34,528 sf   Storage= 93,088 cf

Plug-Flow detention time= 592.2 min calculated for 3.485 af (90% of inflow)
Center-of-Mass det. time= 540.4 min ( 1,338.6 - 798.2 )

Volume Invert Avail.Storage Storage Description

#1 915.00' 153,466 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

915.00 20,208 0 0
916.00 24,273 22,241 22,241
918.00 32,706 56,979 79,220
920.00 41,540 74,246 153,466

Device Routing     Invert Outlet Devices

#1 Primary 915.00' 48.0"  Round Culvert   
L= 100.0'   CPP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 915.00' / 915.00'   S= 0.0000 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 12.57 sf   

#2 Primary 919.50' 60.0' long  x 80.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63   

Primary OutFlow  Max=4.30 cfs @ 12.22 hrs  HW=917.38'  TW=917.36'   (Dynamic Tailwater)
1=Culvert  (Outlet Controls 4.30 cfs @ 0.79 fps)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)

Summary for Pond 11P: Southeast Infiltration

Inflow Area = 37.400 ac, 29.91% Impervious,  Inflow Depth > 2.07"    for  10-yr event
Inflow = 13.85 cfs @ 12.81 hrs,  Volume= 6.461 af
Outflow = 3.40 cfs @ 20.15 hrs,  Volume= 5.737 af,  Atten= 75%,  Lag= 440.9 min
Discarded = 1.49 cfs @ 20.15 hrs,  Volume= 4.213 af
Primary = 1.91 cfs @ 20.15 hrs,  Volume= 1.524 af
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Routing by Dyn-Stor-Ind method, Time Span= 5.00-48.00 hrs, dt= 0.02 hrs
Peak Elev= 920.59' @ 20.15 hrs   Surf.Area= 39,458 sf   Storage= 87,838 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 371.4 min ( 1,667.3 - 1,295.9 )

Volume Invert Avail.Storage Storage Description

#1 918.00' 428,184 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

918.00 28,500 0 0
927.00 66,652 428,184 428,184

Device Routing     Invert Outlet Devices

#1 Discarded 918.00' 1.630 in/hr Infiltration over Surface area   
Conductivity to Groundwater Elevation = 0.00'   

#2 Primary 920.00' 24.0"  Round Culvert   
L= 50.0'   RCP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 920.00' / 919.50'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 3.14 sf   

#3 Primary 926.00' 100.0' long  x 10.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   

Discarded OutFlow  Max=1.49 cfs @ 20.15 hrs  HW=920.59'   (Free Discharge)
1=Infiltration  ( Controls 1.49 cfs)

Primary OutFlow  Max=1.91 cfs @ 20.15 hrs  HW=920.59'  TW=916.48'   (Dynamic Tailwater)
2=Culvert  (Barrel Controls 1.91 cfs @ 3.74 fps)
3=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)

Summary for Pond 12P: (new Pond)

Inflow Area = 15.000 ac, 0.00% Impervious,  Inflow Depth = 1.33"    for  10-yr event
Inflow = 13.79 cfs @ 12.38 hrs,  Volume= 1.667 af
Outflow = 13.79 cfs @ 12.38 hrs,  Volume= 1.667 af,  Atten= 0%,  Lag= 0.0 min
Primary = 13.79 cfs @ 12.38 hrs,  Volume= 1.667 af

Routing by Dyn-Stor-Ind method, Time Span= 5.00-48.00 hrs, dt= 0.02 hrs
Peak Elev= 939.30' @ 12.38 hrs

Device Routing     Invert Outlet Devices

#1 Primary 938.00' 48.0"  Round Culvert   
L= 1,100.0'   RCP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 938.00' / 920.00'   S= 0.0164 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 12.57 sf   

Primary OutFlow  Max=13.78 cfs @ 12.38 hrs  HW=939.30'  TW=923.56'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 13.78 cfs @ 3.88 fps)
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Summary for Link DL: HWY 51 Culvert (primary)

Inflow Area = 299.500 ac, 0.00% Impervious,  Inflow Depth > 1.32"    for  10-yr event
Inflow = 110.94 cfs @ 12.46 hrs,  Volume= 33.058 af
Primary = 110.94 cfs @ 12.46 hrs,  Volume= 33.058 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-48.00 hrs, dt= 0.02 hrs

10-yr Primary Outflow Imported from Drainage Study (Pre-Developed)~Pond Db.hce

Summary for Link EL: HWY 51 Culvert (primary)

Inflow Area = 31.000 ac, 0.00% Impervious,  Inflow Depth = 0.03"    for  10-yr event
Inflow = 0.82 cfs @ 12.18 hrs,  Volume= 0.071 af
Primary = 0.82 cfs @ 12.18 hrs,  Volume= 0.071 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-48.00 hrs, dt= 0.02 hrs

10-yr Primary Outflow Imported from Drainage Study (Pre-Developed)~Pond Eb.hce

Summary for Link EL-1: HWY 51 Overtop (secondary)

Inflow = 39.01 cfs @ 12.18 hrs,  Volume= 3.374 af
Primary = 39.01 cfs @ 12.18 hrs,  Volume= 3.374 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-48.00 hrs, dt= 0.02 hrs

10-yr Secondary Outflow Imported from Drainage Study (Pre-Developed)~Pond Eb.hce

Summary for Link FL: Windsor Road Culvert (primary)

Inflow Area = 24.000 ac, 0.00% Impervious,  Inflow Depth = 0.36"    for  10-yr event
Inflow = 6.45 cfs @ 12.30 hrs,  Volume= 0.719 af
Primary = 6.45 cfs @ 12.30 hrs,  Volume= 0.719 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-48.00 hrs, dt= 0.02 hrs

10-yr Primary Outflow Imported from Drainage Study (Pre-Developed)~Pond Fb.hce

Summary for Link FL-1: Windsor Road Overtop (secondary)

Inflow = 17.46 cfs @ 12.30 hrs,  Volume= 1.948 af
Primary = 17.46 cfs @ 12.30 hrs,  Volume= 1.948 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-48.00 hrs, dt= 0.02 hrs

10-yr Secondary Outflow Imported from Drainage Study (Pre-Developed)~Pond Fb.hce
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Summary for Link HL: HWY 51 Culvert (primary)

Inflow Area = 15.000 ac, 0.00% Impervious,  Inflow Depth = 1.33"    for  10-yr event
Inflow = 13.85 cfs @ 12.36 hrs,  Volume= 1.667 af
Primary = 13.85 cfs @ 12.36 hrs,  Volume= 1.667 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-48.00 hrs, dt= 0.02 hrs

10-yr Primary Outflow Imported from Drainage Study (Pre-Developed)~Pond Hb.hce
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Summary for Subcatchment 2S: Southwest

Runoff = 138.55 cfs @ 12.09 hrs,  Volume= 9.687 af,  Depth= 4.20"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-48.00 hrs, dt= 0.02 hrs
Type II 24-hr  100-yr Rainfall=6.00"

Area (ac) CN Description

23.900 83 1/4 acre lots, 38% imp, HSG C
1.300 74 >75% Grass cover, Good, HSG C

* 2.500 98 Basin Area

27.700 84 Weighted Average
16.118 58.19% Pervious Area
11.582 41.81% Impervious Area

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

15.0 100 0.0200 0.11 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.90"

0.1 150 0.0130 47.04 677.39 Channel Flow, Curb & Gutter
Area= 14.4 sf  Perim= 2.1'  r= 6.86'  n= 0.013

2.0 1,000 0.0130 8.21 25.79 Pipe Channel, Storm Sewer
24.0"  Round  Area= 3.1 sf  Perim= 6.3'  r= 0.50'
n= 0.013  

17.1 1,250 Total

Summary for Subcatchment 3S: Northeast

Runoff = 67.12 cfs @ 12.15 hrs,  Volume= 5.872 af,  Depth> 5.14"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-48.00 hrs, dt= 0.02 hrs
Type II 24-hr  100-yr Rainfall=6.00"

Area (ac) CN Description

11.700 94 Urban commercial, 85% imp, HSG C
1.000 74 >75% Grass cover, Good, HSG C

* 1.000 98 Basin Area

13.700 93 Weighted Average
2.755 20.11% Pervious Area

10.945 79.89% Impervious Area

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

15.0 100 0.0200 0.11 Sheet Flow, Grass
Grass: Dense   n= 0.240   P2= 2.90"

2.0 270 0.0200 2.28 Shallow Concentrated Flow, 
Unpaved   Kv= 16.1 fps

6.7 600 0.0100 1.50 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

23.7 970 Total
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Summary for Subcatchment 8S: Northwest

Runoff = 53.77 cfs @ 12.14 hrs,  Volume= 4.586 af,  Depth> 5.24"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-48.00 hrs, dt= 0.02 hrs
Type II 24-hr  100-yr Rainfall=6.00"

Area (ac) CN Description

6.900 94 Urban commercial, 85% imp, HSG C
* 3.000 98 Basin Area

0.600 74 >75% Grass cover, Good, HSG C

10.500 94 Weighted Average
1.635 15.57% Pervious Area
8.865 84.43% Impervious Area

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

15.0 100 0.0200 0.11 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.90"

7.4 1,100 0.0150 2.49 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

22.4 1,200 Total

Summary for Subcatchment 10S: Southeast

Runoff = 125.11 cfs @ 12.06 hrs,  Volume= 8.230 af,  Depth> 4.41"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-48.00 hrs, dt= 0.02 hrs
Type II 24-hr  100-yr Rainfall=6.00"

Area (ac) CN Description

4.900 83 1/4 acre lots, 38% imp, HSG C
10.500 90 1/8 acre lots, 65% imp, HSG C
4.500 74 >75% Grass cover, Good, HSG C

* 2.500 98 Basin Area

22.400 86 Weighted Average
11.213 50.06% Pervious Area
11.187 49.94% Impervious Area

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

8.6 100 0.0800 0.19 Sheet Flow, 
Grass: Dense   n= 0.240   P2= 2.90"

0.5 130 0.0800 4.24 Shallow Concentrated Flow, 
Grassed Waterway   Kv= 15.0 fps

2.2 380 0.0200 2.87 Shallow Concentrated Flow, 
Paved   Kv= 20.3 fps

3.5 1,900 0.0100 9.05 44.44 Pipe Channel, 
30.0"  Round  Area= 4.9 sf  Perim= 7.9'  r= 0.63'
n= 0.012  
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14.8 2,510 Total

Summary for Reach 1R: Proposed Stream

Inflow Area = 443.800 ac, 9.59% Impervious,  Inflow Depth > 2.45"    for  100-yr event
Inflow = 307.49 cfs @ 12.79 hrs,  Volume= 90.672 af
Outflow = 307.40 cfs @ 12.80 hrs,  Volume= 90.669 af,  Atten= 0%,  Lag= 1.0 min

Routing by Dyn-Stor-Ind method, Time Span= 5.00-48.00 hrs, dt= 0.02 hrs
Max. Velocity= 6.41 fps,  Min. Travel Time= 1.6 min
Avg. Velocity = 2.28 fps,  Avg. Travel Time= 4.4 min

Peak Storage= 29,785 cf @ 12.80 hrs
Average Depth at Peak Storage= 2.82'
Bank-Full Depth= 4.00'  Flow Area= 98.0 sf,  Capacity= 789.03 cfs

Custom cross-section,  Length= 600.0'   Slope= 0.0100 '/'
Constant n= 0.030  Earth, grassed & winding
Inlet Invert= 914.75',  Outlet Invert= 908.75'

‡

Offset Elevation Chan.Depth
(feet) (feet) (feet)

-23.00 4.00 0.00
-19.00 3.00 1.00
-9.00 2.00 2.00
-5.00 0.00 4.00
0.00 0.00 4.00
5.00 0.00 4.00
9.00 2.00 2.00

19.00 3.00 1.00
23.00 4.00 0.00

Depth End Area Perim. Storage Discharge
(feet) (sq-ft) (feet) (cubic-feet) (cfs)

0.00 0.0 10.0 0 0.00
2.00 28.0 18.9 16,800 179.96
3.00 56.0 39.0 33,600 352.78
4.00 98.0 47.3 58,800 789.03
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Summary for Reach 2R: Greenway WEST

Inflow Area = 391.900 ac, 2.85% Impervious,  Inflow Depth > 2.54"    for  100-yr event
Inflow = 290.58 cfs @ 12.69 hrs,  Volume= 82.948 af
Outflow = 289.01 cfs @ 12.79 hrs,  Volume= 82.942 af,  Atten= 1%,  Lag= 5.7 min

Routing by Dyn-Stor-Ind method, Time Span= 5.00-48.00 hrs, dt= 0.02 hrs
Max. Velocity= 5.24 fps,  Min. Travel Time= 2.2 min
Avg. Velocity = 1.49 fps,  Avg. Travel Time= 7.8 min

Peak Storage= 38,581 cf @ 12.79 hrs
Average Depth at Peak Storage= 3.10'
Bank-Full Depth= 4.15'  Flow Area= 79.1 sf,  Capacity= 485.93 cfs

Custom cross-section,  Length= 700.0'   Slope= 0.0050 '/'   (101 Elevation Intervals)
Constant n= 0.035
Inlet Invert= 909.50',  Outlet Invert= 906.00'

Offset Elevation Chan.Depth
(feet) (feet) (feet)

-12.00 4.15 0.00
-7.50 0.15 4.00
0.00 0.00 4.15
7.50 0.15 4.00

12.00 4.15 0.00

Depth End Area Perim. Storage Discharge
(feet) (sq-ft) (feet) (cubic-feet) (cfs)

0.00 0.0 0.0 0 0.00
0.15 1.1 15.0 788 0.60
4.15 79.1 27.0 55,388 485.93

Summary for Reach 3R: Greenway EAST

Inflow Area = 354.500 ac, 0.00% Impervious,  Inflow Depth > 2.61"    for  100-yr event
Inflow = 377.93 cfs @ 12.23 hrs,  Volume= 77.191 af
Outflow = 285.07 cfs @ 12.72 hrs,  Volume= 77.123 af,  Atten= 25%,  Lag= 29.5 min

Routing by Dyn-Stor-Ind method, Time Span= 5.00-48.00 hrs, dt= 0.02 hrs
Max. Velocity= 0.87 fps,  Min. Travel Time= 21.0 min
Avg. Velocity = 0.24 fps,  Avg. Travel Time= 75.9 min
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Peak Storage= 358,667 cf @ 12.72 hrs
Average Depth at Peak Storage= 4.73'
Bank-Full Depth= 5.00'  Flow Area= 350.0 sf,  Capacity= 315.57 cfs

Custom cross-section,  Length= 1,100.0'   Slope= 0.0075 '/'
Constant n= 0.350
Inlet Invert= 924.00',  Outlet Invert= 915.74'

‡

Offset Elevation Chan.Depth
(feet) (feet) (feet)

-45.00 5.00 0.00
-25.00 0.00 5.00

0.00 0.00 5.00
25.00 0.00 5.00
45.00 5.00 0.00

Depth End Area Perim. Storage Discharge
(feet) (sq-ft) (feet) (cubic-feet) (cfs)

0.00 0.0 50.0 0 0.00
5.00 350.0 91.2 385,000 315.57

Summary for Reach 4R: (new Reach)

Inflow Area = 15.000 ac, 0.00% Impervious,  Inflow Depth = 2.62"    for  100-yr event
Inflow = 28.90 cfs @ 12.35 hrs,  Volume= 3.276 af
Outflow = 28.84 cfs @ 12.36 hrs,  Volume= 3.276 af,  Atten= 0%,  Lag= 0.5 min

Routing by Dyn-Stor-Ind method, Time Span= 5.00-48.00 hrs, dt= 0.02 hrs
Max. Velocity= 5.85 fps,  Min. Travel Time= 1.2 min
Avg. Velocity = 2.40 fps,  Avg. Travel Time= 2.8 min

Peak Storage= 2,021 cf @ 12.36 hrs
Average Depth at Peak Storage= 0.89'
Bank-Full Depth= 3.00'  Flow Area= 42.0 sf,  Capacity= 507.65 cfs

2.00'  x  3.00'  deep channel,  n= 0.030
Side Slope Z-value= 4.0 '/'   Top Width= 26.00'
Length= 410.0'   Slope= 0.0326 '/'
Inlet Invert= 951.37',  Outlet Invert= 938.00'
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‡

Summary for Pond 2P: POA

Inflow Area = 443.800 ac, 9.59% Impervious,  Inflow Depth > 2.45"    for  100-yr event
Inflow = 307.49 cfs @ 12.79 hrs,  Volume= 90.672 af
Primary = 307.49 cfs @ 12.79 hrs,  Volume= 90.672 af,  Atten= 0%,  Lag= 0.0 min

Routing by Dyn-Stor-Ind method, Time Span= 5.00-48.00 hrs, dt= 0.02 hrs

Summary for Pond 3P: North Towne Road Culvert

Inflow Area = 391.900 ac, 2.85% Impervious,  Inflow Depth > 2.54"    for  100-yr event
Inflow = 290.58 cfs @ 12.69 hrs,  Volume= 82.948 af
Outflow = 290.58 cfs @ 12.69 hrs,  Volume= 82.948 af,  Atten= 0%,  Lag= 0.0 min
Primary = 290.58 cfs @ 12.69 hrs,  Volume= 82.948 af
Secondary = 0.00 cfs @ 5.00 hrs,  Volume= 0.000 af

Routing by Dyn-Stor-Ind method, Time Span= 5.00-48.00 hrs, dt= 0.02 hrs
Peak Elev= 921.40' @ 12.71 hrs

Device Routing     Invert Outlet Devices

#1 Primary 915.72' 96.0" W x 48.0" H  Box Culvert   
L= 200.0'   Box, 30-75° wingwalls, square crown,  Ke= 0.400   
Inlet / Outlet Invert= 915.72' / 914.72'   S= 0.0050 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 32.00 sf   

#2 Secondary 925.00' 50.0' long  x 80.0' breadth Overtop Street   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63   

Primary OutFlow  Max=285.36 cfs @ 12.69 hrs  HW=921.28'  TW=912.60'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 285.36 cfs @ 8.92 fps)

Secondary OutFlow  Max=0.00 cfs @ 5.00 hrs  HW=915.72'  TW=909.50'   (Dynamic Tailwater)
2=Overtop Street  ( Controls 0.00 cfs)

Summary for Pond 4P: Southwest Infiltration Basin

Inflow Area = 27.700 ac, 41.81% Impervious,  Inflow Depth > 4.05"    for  100-yr event
Inflow = 115.46 cfs @ 12.17 hrs,  Volume= 9.360 af
Outflow = 19.73 cfs @ 12.72 hrs,  Volume= 8.760 af,  Atten= 83%,  Lag= 33.1 min
Discarded = 1.21 cfs @ 12.72 hrs,  Volume= 2.953 af
Primary = 18.52 cfs @ 12.72 hrs,  Volume= 5.807 af

Routing by Dyn-Stor-Ind method, Time Span= 5.00-48.00 hrs, dt= 0.02 hrs
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Peak Elev= 916.53' @ 12.72 hrs   Surf.Area= 31,968 sf   Storage= 113,186 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 170.2 min ( 1,262.4 - 1,092.2 )

Volume Invert Avail.Storage Storage Description

#1 912.00' 163,500 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

912.00 18,000 0 0
918.00 36,500 163,500 163,500

Device Routing     Invert Outlet Devices

#1 Discarded 912.00' 1.630 in/hr Infiltration over Surface area   
Conductivity to Groundwater Elevation = 0.00'   

#2 Primary 917.00' 50.0' long  x 10.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   

#3 Primary 914.00' 24.0"  Round Culvert   
L= 50.0'   RCP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 914.00' / 913.50'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 3.14 sf   

Discarded OutFlow  Max=1.21 cfs @ 12.72 hrs  HW=916.53'   (Free Discharge)
1=Infiltration  ( Controls 1.21 cfs)

Primary OutFlow  Max=18.52 cfs @ 12.72 hrs  HW=916.53'  TW=0.00'   (Dynamic Tailwater)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
3=Culvert  (Barrel Controls 18.52 cfs @ 6.01 fps)

Summary for Pond 6P: NORTH Infiltration Basin

Inflow Area = 24.200 ac, 81.86% Impervious,  Inflow Depth > 4.70"    for  100-yr event
Inflow = 33.20 cfs @ 12.55 hrs,  Volume= 9.482 af
Outflow = 4.23 cfs @ 17.86 hrs,  Volume= 8.069 af,  Atten= 87%,  Lag= 318.3 min
Discarded = 2.07 cfs @ 17.86 hrs,  Volume= 6.146 af
Primary = 2.16 cfs @ 17.86 hrs,  Volume= 1.923 af

Routing by Dyn-Stor-Ind method, Time Span= 5.00-48.00 hrs, dt= 0.02 hrs
Peak Elev= 915.63' @ 17.86 hrs   Surf.Area= 54,604 sf   Storage= 130,786 cf

Plug-Flow detention time= 544.2 min calculated for 8.065 af (85% of inflow)
Center-of-Mass det. time= 351.9 min ( 1,629.6 - 1,277.6 )

Volume Invert Avail.Storage Storage Description

#1 913.00' 404,600 cf Custom Stage Data (Prismatic) Listed below (Recalc)
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Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)

913.00 45,000 0 0
920.00 70,600 404,600 404,600

Device Routing     Invert Outlet Devices

#1 Primary 917.00' 200.0' long  x 10.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   

#2 Discarded 913.00' 1.630 in/hr Infiltration over Surface area   
Conductivity to Groundwater Elevation = 0.00'   

#3 Primary 915.00' 24.0"  Round Culvert   
L= 50.0'   RCP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 915.00' / 914.50'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 3.14 sf   

Discarded OutFlow  Max=2.07 cfs @ 17.86 hrs  HW=915.63'   (Free Discharge)
2=Infiltration  ( Controls 2.07 cfs)

Primary OutFlow  Max=2.16 cfs @ 17.86 hrs  HW=915.63'  TW=0.00'   (Dynamic Tailwater)
1=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
3=Culvert  (Barrel Controls 2.16 cfs @ 3.84 fps)

Summary for Pond 7P: Northwest

Inflow Area = 24.200 ac, 81.86% Impervious,  Inflow Depth > 4.97"    for  100-yr event
Inflow = 67.16 cfs @ 12.15 hrs,  Volume= 10.014 af
Outflow = 33.20 cfs @ 12.55 hrs,  Volume= 9.482 af,  Atten= 51%,  Lag= 23.9 min
Primary = 2.62 cfs @ 12.55 hrs,  Volume= 5.428 af
Secondary = 30.58 cfs @ 12.55 hrs,  Volume= 4.055 af

Routing by Dyn-Stor-Ind method, Time Span= 5.00-48.00 hrs, dt= 0.02 hrs
Peak Elev= 919.00' @ 12.55 hrs   Surf.Area= 42,893 sf   Storage= 134,369 cf

Plug-Flow detention time= 357.3 min calculated for 9.477 af (95% of inflow)
Center-of-Mass det. time= 276.4 min ( 1,277.6 - 1,001.2 )

Volume Invert Avail.Storage Storage Description

#1 915.00' 179,626 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

915.00 24,548 0 0
916.00 28,970 26,759 26,759
918.00 38,116 67,086 93,845
920.00 47,665 85,781 179,626

Device Routing     Invert Outlet Devices

#1 Primary 915.00' 8.0"  Round Culvert   
L= 50.0'   CPP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 915.00' / 915.00'   S= 0.0000 '/'   Cc= 0.900   
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n= 0.012,  Flow Area= 0.35 sf   
#2 Secondary 917.50' 10.0"  Round Culvert   

L= 50.0'   CPP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 917.50' / 917.00'   S= 0.0100 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.55 sf   

#3 Secondary 918.50' 30.0' long  x 10.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   

Primary OutFlow  Max=2.62 cfs @ 12.55 hrs  HW=919.00'  TW=913.55'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 2.62 cfs @ 7.52 fps)

Secondary OutFlow  Max=30.56 cfs @ 12.55 hrs  HW=919.00'  TW=913.55'   (Dynamic Tailwater)
2=Culvert  (Barrel Controls 2.64 cfs @ 4.84 fps)
3=Broad-Crested Rectangular Weir  (Weir Controls 27.92 cfs @ 1.86 fps)

Summary for Pond 8P: SW Wet Pond

Inflow Area = 27.700 ac, 41.81% Impervious,  Inflow Depth = 4.20"    for  100-yr event
Inflow = 138.55 cfs @ 12.09 hrs,  Volume= 9.687 af
Outflow = 115.46 cfs @ 12.17 hrs,  Volume= 9.360 af,  Atten= 17%,  Lag= 4.9 min
Primary = 2.48 cfs @ 12.17 hrs,  Volume= 3.892 af
Secondary = 112.98 cfs @ 12.17 hrs,  Volume= 5.467 af

Routing by Dyn-Stor-Ind method, Time Span= 5.00-48.00 hrs, dt= 0.02 hrs
Peak Elev= 917.64' @ 12.17 hrs   Surf.Area= 46,114 sf   Storage= 144,805 cf

Plug-Flow detention time= 301.8 min calculated for 9.360 af (97% of inflow)
Center-of-Mass det. time= 281.6 min ( 1,092.2 - 810.7 )

Volume Invert Avail.Storage Storage Description

#1 914.00' 161,504 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

914.00 33,570 0 0
916.00 40,275 73,845 73,845
918.00 47,384 87,659 161,504

Device Routing     Invert Outlet Devices

#1 Primary 914.00' 8.0"  Round Culvert   
L= 50.0'   CPP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 914.00' / 914.00'   S= 0.0000 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.35 sf   

#2 Secondary 916.00' 8.0"  Round Culvert   
L= 50.0'   CPP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 916.00' / 915.50'   S= 0.0100 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.35 sf   

#3 Secondary 917.00' 80.0' long  x 10.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   
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Primary OutFlow  Max=2.48 cfs @ 12.17 hrs  HW=917.64'  TW=913.80'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 2.48 cfs @ 7.10 fps)

Secondary OutFlow  Max=112.58 cfs @ 12.17 hrs  HW=917.64'  TW=913.80'   (Dynamic Tailwater)
2=Culvert  (Barrel Controls 1.75 cfs @ 5.00 fps)
3=Broad-Crested Rectangular Weir  (Weir Controls 110.83 cfs @ 2.16 fps)

Summary for Pond 9P: SE Wet Pond

Inflow Area = 37.400 ac, 29.91% Impervious,  Inflow Depth > 3.69"    for  100-yr event
Inflow = 137.06 cfs @ 12.07 hrs,  Volume= 11.506 af
Outflow = 77.25 cfs @ 12.26 hrs,  Volume= 11.174 af,  Atten= 44%,  Lag= 11.1 min
Primary = 2.99 cfs @ 12.26 hrs,  Volume= 5.028 af
Secondary = 74.27 cfs @ 12.26 hrs,  Volume= 6.146 af

Routing by Dyn-Stor-Ind method, Time Span= 5.00-48.00 hrs, dt= 0.02 hrs
Peak Elev= 924.57' @ 12.26 hrs   Surf.Area= 47,507 sf   Storage= 179,057 cf

Plug-Flow detention time= 324.8 min calculated for 11.174 af (97% of inflow)
Center-of-Mass det. time= 307.4 min ( 1,129.5 - 822.1 )

Volume Invert Avail.Storage Storage Description

#1 920.00' 306,033 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

920.00 31,247 0 0
922.00 38,067 69,314 69,314
924.00 45,332 83,399 152,713
926.00 52,998 98,330 251,043
927.00 56,982 54,990 306,033

Device Routing     Invert Outlet Devices

#1 Primary 920.00' 8.0"  Round Culvert   
L= 50.0'   CPP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 920.00' / 920.00'   S= 0.0000 '/'   Cc= 0.900   
n= 0.011,  Flow Area= 0.35 sf   

#2 Secondary 922.60' 8.0"  Round Culvert   
L= 60.0'   CPP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 922.60' / 922.00'   S= 0.0100 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 0.35 sf   

#3 Secondary 923.80' 40.0' long  x 10.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   
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Primary OutFlow  Max=2.99 cfs @ 12.26 hrs  HW=924.57'  TW=919.09'   (Dynamic Tailwater)
1=Culvert  (Barrel Controls 2.99 cfs @ 8.56 fps)

Secondary OutFlow  Max=74.21 cfs @ 12.26 hrs  HW=924.57'  TW=919.09'   (Dynamic Tailwater)
2=Culvert  (Barrel Controls 1.87 cfs @ 5.36 fps)
3=Broad-Crested Rectangular Weir  (Weir Controls 72.34 cfs @ 2.36 fps)

Summary for Pond 10P: Northeast

Inflow Area = 13.700 ac, 79.89% Impervious,  Inflow Depth > 5.14"    for  100-yr event
Inflow = 67.12 cfs @ 12.15 hrs,  Volume= 5.872 af
Outflow = 19.02 cfs @ 12.55 hrs,  Volume= 5.428 af,  Atten= 72%,  Lag= 23.9 min
Primary = 19.02 cfs @ 12.55 hrs,  Volume= 5.428 af

Routing by Dyn-Stor-Ind method, Time Span= 5.00-48.00 hrs, dt= 0.02 hrs
Peak Elev= 919.10' @ 12.57 hrs   Surf.Area= 37,561 sf   Storage= 117,836 cf

Plug-Flow detention time= 434.2 min calculated for 5.425 af (92% of inflow)
Center-of-Mass det. time= 393.3 min ( 1,183.2 - 790.0 )

Volume Invert Avail.Storage Storage Description

#1 915.00' 153,466 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

915.00 20,208 0 0
916.00 24,273 22,241 22,241
918.00 32,706 56,979 79,220
920.00 41,540 74,246 153,466

Device Routing     Invert Outlet Devices

#1 Primary 915.00' 48.0"  Round Culvert   
L= 100.0'   CPP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 915.00' / 915.00'   S= 0.0000 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 12.57 sf   

#2 Primary 919.50' 60.0' long  x 80.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.68  2.70  2.70  2.64  2.63  2.64  2.64  2.63   

Primary OutFlow  Max=18.95 cfs @ 12.55 hrs  HW=919.10'  TW=919.00'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 18.95 cfs @ 1.51 fps)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)

Summary for Pond 11P: Southeast Infiltration

Inflow Area = 37.400 ac, 29.91% Impervious,  Inflow Depth > 3.59"    for  100-yr event
Inflow = 77.25 cfs @ 12.26 hrs,  Volume= 11.174 af
Outflow = 15.61 cfs @ 13.31 hrs,  Volume= 10.304 af,  Atten= 80%,  Lag= 63.1 min
Discarded = 1.71 cfs @ 13.31 hrs,  Volume= 4.478 af
Primary = 13.90 cfs @ 13.31 hrs,  Volume= 5.826 af
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Routing by Dyn-Stor-Ind method, Time Span= 5.00-48.00 hrs, dt= 0.02 hrs
Peak Elev= 921.95' @ 13.31 hrs   Surf.Area= 45,235 sf   Storage= 145,545 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 235.0 min ( 1,364.5 - 1,129.5 )

Volume Invert Avail.Storage Storage Description

#1 918.00' 428,184 cf Custom Stage Data (Prismatic) Listed below (Recalc)

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

918.00 28,500 0 0
927.00 66,652 428,184 428,184

Device Routing     Invert Outlet Devices

#1 Discarded 918.00' 1.630 in/hr Infiltration over Surface area   
Conductivity to Groundwater Elevation = 0.00'   

#2 Primary 920.00' 24.0"  Round Culvert   
L= 50.0'   RCP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 920.00' / 919.50'   S= 0.0100 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 3.14 sf   

#3 Primary 926.00' 100.0' long  x 10.0' breadth Broad-Crested Rectangular Weir   
Head (feet)  0.20  0.40  0.60  0.80  1.00  1.20  1.40  1.60   
Coef. (English)  2.49  2.56  2.70  2.69  2.68  2.69  2.67  2.64   

Discarded OutFlow  Max=1.71 cfs @ 13.31 hrs  HW=921.95'   (Free Discharge)
1=Infiltration  ( Controls 1.71 cfs)

Primary OutFlow  Max=13.90 cfs @ 13.31 hrs  HW=921.95'  TW=920.16'   (Dynamic Tailwater)
2=Culvert  (Barrel Controls 13.90 cfs @ 5.65 fps)
3=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)

Summary for Pond 12P: (new Pond)

Inflow Area = 15.000 ac, 0.00% Impervious,  Inflow Depth = 2.62"    for  100-yr event
Inflow = 28.84 cfs @ 12.36 hrs,  Volume= 3.276 af
Outflow = 28.84 cfs @ 12.36 hrs,  Volume= 3.276 af,  Atten= 0%,  Lag= 0.0 min
Primary = 28.84 cfs @ 12.36 hrs,  Volume= 3.276 af

Routing by Dyn-Stor-Ind method, Time Span= 5.00-48.00 hrs, dt= 0.02 hrs
Peak Elev= 939.95' @ 12.36 hrs

Device Routing     Invert Outlet Devices

#1 Primary 938.00' 48.0"  Round Culvert   
L= 1,100.0'   RCP, end-section conforming to fill,  Ke= 0.500   
Inlet / Outlet Invert= 938.00' / 920.00'   S= 0.0164 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 12.57 sf   

Primary OutFlow  Max=28.84 cfs @ 12.36 hrs  HW=939.95'  TW=924.51'   (Dynamic Tailwater)
1=Culvert  (Inlet Controls 28.84 cfs @ 4.75 fps)



Type II 24-hr  100-yr Rainfall=6.00"Drainage Study (Developed)
  Printed  1/22/2015Prepared by {enter your company name here}

Page 70HydroCAD® 10.00-12  s/n 02063  © 2014 HydroCAD Software Solutions LLC

Summary for Link DL: HWY 51 Culvert (primary)

Inflow Area = 299.500 ac, 0.00% Impervious,  Inflow Depth > 2.61"    for  100-yr event
Inflow = 254.78 cfs @ 12.26 hrs,  Volume= 65.179 af
Primary = 254.78 cfs @ 12.26 hrs,  Volume= 65.179 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-48.00 hrs, dt= 0.02 hrs

100-yr Primary Outflow Imported from Drainage Study (Pre-Developed)~Pond Db.hce

Summary for Link EL: HWY 51 Culvert (primary)

Inflow Area = 31.000 ac, 0.00% Impervious,  Inflow Depth = 0.05"    for  100-yr event
Inflow = 1.69 cfs @ 12.17 hrs,  Volume= 0.139 af
Primary = 1.69 cfs @ 12.17 hrs,  Volume= 0.139 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-48.00 hrs, dt= 0.02 hrs

100-yr Primary Outflow Imported from Drainage Study (Pre-Developed)~Pond Eb.hce

Summary for Link EL-1: HWY 51 Overtop (secondary)

Inflow = 80.56 cfs @ 12.17 hrs,  Volume= 6.632 af
Primary = 80.56 cfs @ 12.17 hrs,  Volume= 6.632 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-48.00 hrs, dt= 0.02 hrs

100-yr Secondary Outflow Imported from Drainage Study (Pre-Developed)~Pond Eb.hce

Summary for Link FL: Windsor Road Culvert (primary)

Inflow Area = 24.000 ac, 0.00% Impervious,  Inflow Depth = 0.71"    for  100-yr event
Inflow = 13.48 cfs @ 12.29 hrs,  Volume= 1.414 af
Primary = 13.48 cfs @ 12.29 hrs,  Volume= 1.414 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-48.00 hrs, dt= 0.02 hrs

100-yr Primary Outflow Imported from Drainage Study (Pre-Developed)~Pond Fb.hce

Summary for Link FL-1: Windsor Road Overtop (secondary)

Inflow = 36.51 cfs @ 12.29 hrs,  Volume= 3.828 af
Primary = 36.51 cfs @ 12.29 hrs,  Volume= 3.828 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-48.00 hrs, dt= 0.02 hrs

100-yr Secondary Outflow Imported from Drainage Study (Pre-Developed)~Pond Fb.hce
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Summary for Link HL: HWY 51 Culvert (primary)

Inflow Area = 15.000 ac, 0.00% Impervious,  Inflow Depth = 2.62"    for  100-yr event
Inflow = 28.90 cfs @ 12.35 hrs,  Volume= 3.276 af
Primary = 28.90 cfs @ 12.35 hrs,  Volume= 3.276 af,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-48.00 hrs, dt= 0.02 hrs

100-yr Primary Outflow Imported from Drainage Study (Pre-Developed)~Pond Hb.hce
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Madison Regional Office 
161 Horizon Drive, Suite 101 

Verona, WI  53593 
Phone:   608.848.5060 

Fax:  608.848.2255 
 
 

Milwaukee Regional Office 
N22 W22931 Nancys Ct. Suite 3 

Waukesha, WI  53186 
Phone:   262.513.0666 

Fax:  262.513.1232 
 
 

Kenosha Regional Office 
6520 67th Street 

Kenosha, WI  53142 
Phone:   262.925.8367 

Fax:  262.925.8362 
 
 

Fox Valley Regional Office 
3215 West Lawrence Street, Suite 6 

Appleton, WI  54913 
Phone:   920-733-2800 

Fax:  920-733-2801 
 
 

Wausau Regional Office 
7402 Stone Ridge Drive, Suite 4 

Weston, WI  54476 
Phone:  715-298-6330 

Fax:  715-298-6326 
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VILLAGE OF WINDSOR 

 

PLAN COMMISSION MEETING 

 

Minutes 

 

March 14, 2019 

 

 

1. CALL MEETING TO ORDER AND ROLL CALL.   

 

Meeting convened by Chairperson Wipperfurth at 5:00 p.m.  Commissioners present:  Dave 

Gaustad, Jeff Heisig, Tim Lange, Bill LeGore, Brad Mueller, and Bob Wipperfurth.  Kay 

Hoffman had an excused absence.   

 

Others present:  Director of Planning and Development Amy Anderson Schweppe, Village 

Deputy Administrator/Director of Economic Development Jamie Rybarczyk, and Village 

Attorney Bill Cole.  

 

 

2. RECITATION OF THE PLEDGE OF ALLEGIANCE.     

 

The flag pledge was led by Commissioner Heisig. 

 

 

3. ANNOUNCEMENTS.  

 

Chairperson Wipperfurth stated, because of the weather-related events (flooding), he may have 

to take a phone call and step out of the meeting.  Commissioner LeGore would take over during 

that time. 

 

 

4. APPEARANCES BEFORE THE PLAN COMMISSION. 

 

None. 

 

 

5. MINUTES FROM FEBRUARY 13, 2019.   

 

A motion was made by Commissioner Heisig, seconded by Commissioner Gaustad, to approve 

the Minutes of February 13, 2019, as presented.  Motion carried with a 6-0 vote.   

 

 

6. PUBLIC HEARING. 

 

Chairperson Wipperfurth read the following public hearing notices. 

 



WINDSOR PLAN COMMISSION MEETING – 3/14/19 
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He advised that each would start with a staff report.  If anyone in the audience had any 

comments, they could raise their hand if they had filled out a Public Comment Sign-Up Sheet.  

This will happen during the public hearing.  When the public hearing is closed, there will no 

longer be any public comment. 

 

6.a. Alan Buchner Requests A Certified Survey Map And Rezone From A1-EX 

Exclusive Agriculture District To A-2 Agriculture District In Order To Combine 

Four Lots Into Three Lots At 3804 Vinburn Road, DeForest, WI. 

 

Chairperson Wipperfurth opened the public hearing at 5:04 p.m. 

 

Director of Planning and Zoning Anderson Schweppe advised that the Petitioner received 

approval for a certified survey map request by the Plan Commission on November 8, 2018, and 

the Village Board on December 6, 2018.  Following the village approvals, a member of the 

Buchner Revocable Trust, Warren J. and Donna M., passed requiring a need to revise the 

approved certified survey map.  As a result, the Petitioner is requesting approval of a three-lot 

certified survey map.   

 

Lots 1 and 2 are owned by the Buchner Rev Tr, Warren J & Donna M. Each lot has one (1) 

eligible residential split.  The Petitioner intends to combine Lots 1 and 2 by Certified Survey 

Map, split off the existing farm residence and agricultural buildings, and deed restrict the new 

Lots 2 and 3 from further development.  The new Lot 2 will be rezoned from A1-EX, Exclusive 

Agriculture District to A-2(4), Agriculture District.  Since the existing farm residence and 

agricultural buildings existed prior to 1993, the split does not count against the density 

requirement.  The new Lot 3 will remain zoned A1-EX, Exclusive Agriculture District.  In 

addition, the Petitioner intends to transfer the two (2) eligible residential splits to the East 

Property.  

 

Lots 3 and 4 are owned by Buchner Rev Tr, Alan Buchner Rev Tr, Lyle & Laurie.  Each lot has 

one (1) eligible residential split.  Similarly, the Petitioner intends to combine Lots 3 and 4 by 

Certified Survey Map and deed restrict the new Lot 1 from further development.  A small portion 

of the new Lot 1 will be rezoned from A1-EX, Exclusive Agriculture District, to A-2(2), 

Agriculture District.  The Petitioner also intends to transfer one (1) eligible residential split to the 

East Property and retain one (1) eligible residential split on the West Property for the new Lot 1. 

 

Lot 1 is owned by the Buchner Rev Tr, Alan. The Petitioner intends to transfer the three (3) 

eligible residential splits from the West property to the East property currently with one (1) 

eligible residential split, to achieve a total of four (4) eligible residential splits for the 

development of single-family home sites. 

 

The village staff provided the following comments: 

 

1. The Certified Survey Map request is consistent with the requirements of 

Chapter 38 Planning and Development.  The Surveying Department has no objections to the 

Certified Survey Map.  
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2. Lots 1, 2, and 3 are consistent with the A1-EX, Exclusive Agriculture District; 

A-2 (2) Agriculture District; and A-2(4) Agriculture District.  

 

3. The Certified Survey Map and Rezone are consistent with the goals, objectives, 

and policies of the Village of Windsor Comprehensive Plan: 2035.  

 

4. The Village Engineer had no objections to the Certified Survey Map.  

 

5. The DeForest Windsor Fire & EMS had no objections to the Certified Survey 

Map. 

 

Director of Planning and Zoning Anderson Schweppe added that the village of Windsor shall 

waive requirements for payment of Fees in Lieu of Parkland and Fees for Initial Improvements 

of Parkland because Lots 3 and 4 (to be combined) existed prior to adoption of the Park Fee 

Ordinances, and the proposed lots exclude all residential developable rights. 

 

The village staff provided recommended conditions if action were to be taken by the Plan 

Commission.   

 

Chairperson Wipperfurth closed the public hearing at 5:08 p.m. 

 

6.b. Forward Development Group Requests A Certified Survey Map In Order To 

Create 4 Lots At The NE 1/4 Of The SE 1/4 Of Section 25 Further Described As 

The Southeast Corner Of Windsor Road And North Towne Road. 

 

Chairperson Wipperfurth opened the public hearing at 5:09 p.m. 

 

Director of Planning and Zoning Anderson Schweppe advised that the Petitioner is requesting 

discussion and action by the village Plan Commission for a certified survey map subdividing 

Lot 1 and Lot 2 of Certified Survey Map 143047.  The request consists of two action items:  

(1) rescind Plan Commission Resolution 2018-13 and Village Board Resolution 2018-57 

approvals; and (2) approval of a revised certified survey map including private access and utility 

easements. 

 

The revised certified survey map consists of two lots for commercial end users and two outlots.  

Lot 1 is planned for the Summit Credit Union that was reviewed and approved by the village of 

Windsor in 2018.  Lot 2 is planned for undetermined commercial user(s).  Outlot 2 provides 

access to the planned Village Center and surrounding end users to be constructed on Outlot 1.  

Access to Lots 1 and 2 is provided by an access easement along the eastern border of each lot. 

 

There were some minor comments by the Planning, Zoning and Development Department and 

the Engineering Department.   

 

The DeForest Windsor Fire & EMS District had no objections to the certified survey map. 
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The Petitioner shall prepare an access easement agreement for Lot 1 and Lot 2 in a form 

approved by the Village Attorney. 

 

The village staff provided recommended conditions if action were to be taken by the Plan 

Commission.   

 

Chairperson Wipperfurth closed the public hearing at 5:11 p.m. 

 

6.c. Karen Schultz (dba Paradise Paws Camp & Resort) Requests A Rezone From A-3 

Agriculture District To C-1 Commercial District, A Conditional Use Permit For A 

Kennel And Boarding Facility, And Site Plan Review For A Doggie Daycare 

Business Located At The NW Corner Of Pederson Crossing Boulevard And 

Reardon Road. 

 

Chairperson Wipperfurth opened the public hearing at 5:12 p.m. 

 

Director of Planning and Zoning Anderson Schweppe advised that the Petitioner is requesting 

discussion and action by the village of Windsor Plan Commission for a Rezone, Conditional Use 

Permit, and Site Plan Review for a dog and cat boarding kennel, grooming, and training facility.  

 

The property is located at the northwest intersection of Pederson Crossing Boulevard and 

Reardon Road.  The Petitioner requests a rezone of the subject property from A-3, Agriculture 

District, to the C-1, Limited Commercial District, along with a Conditional Use Permit in order 

to operate a dog and cat boarding kennel, grooming, and training facility on the subject property.  

The facility will operate both during the day hours and house overnight kenneling.  Some retail 

services including valet pick-up/drop-off, grooming, and a bakery will be provided. The business 

is designed to accommodate up to 115 dogs a day with 50-80 overnight kenneled dogs. 

 

The development review application includes: 

 

1. 6,160 square feet building (including covered porch). 

2. 20 parking stalls with one designated handicap accessible stall. 

3. Trash enclosure adjacent to the parking lot (northeast corner of building). 

4. Stormwater management basin adjacent to Reardon Road. 

5. 3-5 full time employees, 3-5 part time employees (one employee per 20 dogs). 

6. Hours of operation: M-F 6:30 a.m. to 6:00 p.m.; Saturday 7:00 a.m. to 6:00 p.m.; 

Sunday 4:30 p.m. to 6:00 pm; with extended hours for “Special Camp.” 

7. Secure entry.  

 

Regarding Chapter 10 of Windsor’s Buildings and Building Regulations, it is consistent. 

 

The Petitioner is requesting a rezone of the subject property from A-3, Agriculture Zoning 

District, to C-1, Limited Commercial District, in addition to approval of a conditional use permit 

for the facility.  The Development Review Application is consistent with the requirements of the 

C-1, Limited Commercial District.   
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Director of Planning and Zoning Anderson Schweppe discussed the questions asked and 

responses regarding the conditional use permit.   

 

The rezone, conditional use permit, and site plan review are consistent with the Neighborhood 

Mixed Use land use category. 

 

The Village Engineering Department had some minor comments. 

 

The DeForest Windsor Fire & EMS District had no objections to the rezone, conditional use 

permit, and site plan review. 

 

It was noted that the Petitioner did not submit an Erosion & Sedimentation Control Plan and 

Stormwater Management Plan with the development review application.  Approval of the 

Rezone, Conditional Use Permit, and Site Plan Review shall be conditioned on the Petitioner 

obtaining approval of the Erosion & Sedimentation Control Plan and Stormwater Management 

Plan by the village of Windsor and the Dane County Land and Water Resources.  The Petitioner 

shall comply with any and all recommendations by the village of Windsor and Dane County 

Land & Water Resources prior to the start of construction. 

 

The village staff provided recommended conditions if action were to be taken by the Plan 

Commission, one of which was the Petitioner is limited to boarding a total maximum of 

100 dogs and cats during the stated hours of operation, and a total maximum of 50 dogs and cats 

boarded for overnight care.   

 

Chairperson Wipperfurth advised that the Petitioner, Karen Schultz, was present. 

 

Petitioner Karen Schultz indicated she hoped to bring a new business to town.  She has a passion 

for working with dogs.  This would be a service to the community that is not readily available 

locally.  She discussed doggie daycare.  This will be primarily indoors.  Dogs want to be where 

the people are.  From 12:00 p.m. to 1:30 or 2:00 p.m., it would be nap time.  Barking is 

something she cares about personally.  Ideally she will not have dogs with special needs, 

aggression, or dogs that have problems.  Body language is more important than the breed.  One 

has to learn dog behavior.  

 

The kennel will offer a home-like environment -- soothing, and calm.  She will offer kennel-free 

boarding.  As long as a dog is there, there will be staff.  Anytime there is a dog overnight, there 

will be staff. 

 

Chairperson Wipperfurth read three e-mails into the record.  (1) From Jay P. Horner and 

Marsha L. Horner, 1425 Royal View Drive, who were opposed; (2) From Stephen and Lory Foy, 

4131 Royal View Drive, who were opposed; and (3) From Scott W. and Jennifer Estness (of 

which he read the summary), who were opposed.  They also mentioned their concern about dogs 

digging under the fence and escaping.   
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Bryan Riesing, 4132 Royal View Drive, had several questions.  What part of the process are we 

in?  Will the Plan Commission be voting on this?  

 

Chairperson Wipperfurth responded that this is a public hearing.  The Plan Commission is able to 

take action.  It can vote it up, vote it down, or hold it in abeyance.  He added that the Petitioner 

Karen Schultz came to previous Plan Commission and Village Board meetings for information 

only.  That was a publicly noticed agenda.   

 

Mr. Riesing asked if the Plan Commission could delay this.  He did not know that his 

neighborhood fully understood this and today is when a decision will be made.   

 

Chairperson Wipperfurth respectfully disagreed from a public standpoint.  Notices were sent out.  

If there were a delay, it would be because the Plan Commission is seeking other information.  He 

added that, when Karen Schultz contacted Windsor, he encouraged her to go door to door.   

 

Mr. Riesing stated the times Ms. Schultz stated were shorter times to pick up the dogs.  He did 

not understand the hours of operation. 

 

Petitioner responded that Sunday is for pick-up.  There would be no daycare.  The dogs will be 

watched and monitored.   

 

Mr. Riesing appreciated the plan and the time and effort put into it.  He was concerned about the 

noise aspect.  Once it is there, there is no going back.  His house is three houses from where this 

will be located.  His ability to enjoy his time out in his yard could be affected, and that is why he 

is in opposition. 

 

Tom and Sue Ersner, 4128 Royal View Drive, indicated they opposed the application; but they 

did not want to speak.  They has concerns that their property values would go down.  They were 

very concerned about noise both day and night.  Was this a seven-day-a-week, 24-hours-a-day 

business?  Mr. Ersner was also concerned about odor. 

 

Petitioner Schultz responded she has addressed odors.  She will have a professional pet waste 

removal business come and remove pet waste.  This will be enclosed.   

 

She will be implementing the right tools to keep the dogs happy.  This is a conditional use permit 

and she must abide by it.  She will do what she says she will do. 

 

Chris Bartine, 4114 Royal View Drive, has a concern with barking dogs.  He also had a concern 

with the driveway coming out Royal View.  There is a school bus stop.  He has a concern with 

the children.   

 

Petitioner responded she is going to have a privacy fence.  The majority of the dogs will be 

indoors.  There will not be 100 dogs outside at one time.  Dogs will be rotated out. 
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Pete Read, 711 Lois Drive, Sun Prairie, the architect and builder, went over the placement of 

trees and berms. 

 

Andrew Sloan, 4133 Golden Wheat Run, was concerned about the long-term viability of this 

business and what if it does not succeed.  He Googled kennels, and there were 20 in the northeast 

area of Madison.  If they do not succeed in three to four years, there will be a building.  How was 

this location chosen?  Could they have looked somewhere else? 

 

Petitioner responded that the building is designed to compliment the area.  There is a wait to get 

into existing doggie daycares for the ones that have a very good reputation.  She expected to hit 

capacity quickly.  It will not be a public nuisance. 

 

Pete Read explained the facility.  There were discussions last summer, and they did turn the 

building 90 degrees to work better.  The dogs will back to the industrial area when they are out.  

This is a transitional area.  The whole purpose was to create zoning that might be a buffer.  They 

tried to consolidate the plan and reduce the amount of disturbed area.  The berm helps fulfill the 

landscape requirements.  The kennel would be the noisiest.  It will have nine-inch thick insulated 

walls.  The kennel will be an insulated area.   

 

He discussed Waggin’ Tails in Fitchburg, next to Quivey’s Grove where people are outside in a 

tent in the summer.  The two businesses are perfectly compatible.  When he visited Camp K9, he 

did not hear anything.  There are fences right by the parking.  It was a peaceful area.   

 

There would be no way for dogs to escape from the proposed kennel.  There is no way out except 

for two doorways.  One will not see dogs except when people drop them off and pick them up. 

 

Greg Schultz lives in the Bear Tree area.  He discussed dogs barking.  There is stimulation in the 

area from deer and coyotes.   

 

Petitioner responded she is not cutting corners.  There will be privacy berms.  Security and safety 

for the dogs and people are her number one concern.  She will make it so dogs cannot go over 

the fence.  There will be a six-foot privacy fence.  There will be staff outside with the dogs.   

 

Mr. Riesing added he appreciates the effort and stated he made a significant investment in his 

home.  He is concerned that it may not turn out right. 

 

Commissioner Lange had a question for the architect and builder about the kind of sound 

material and insulation being used. 

 

Mr. Read responded that it would be an acoustical steel panel, such as would be used in an auto 

shop or gymnasiums.  It dampens reverberation.  There would be fiberglass above the ceiling.  

The walls would be nine-inch cavities filled with fiberglass.   

 

Commissioner Lange also questioned the number of parking spaces.  When did they think most 

of the animals would be taken in? 



WINDSOR PLAN COMMISSION MEETING – 3/14/19 

 

 

 

 -8- 

Petitioner responded between 7:00 a.m. and 7:45 a.m.  Pick-up would be between 4:00 p.m. and 

5:30 p.m.   

 

Commissioner Lange asked, with 100 vehicles and employees using parking, where would the 

overflow parking go? 

 

Petitioner responded that people dropping off are not staying.  Everything would be taken care of 

on-line.   

 

Commissioner Lange was concerned if there are 20 or 30 cars coming at the same time.   

 

Petitioner has never seen it when there has been more than three or four cars at one time. 

 

Commissioner Lange asked if there was an option to double the size of parking. 

 

Mr. Read responded that 16 was suggested, and they have 20 parking spaces.  It would be similar 

to a child daycare. 

 

Commissioner Mueller indicated he had a dog and may be biased.  He has been to a number of 

facilities like this.  It can be done the right way or the wrong way.  He liked that Petitioner 

Schultz was addressing peoples’ issues.   

 

Mr. Read indicated the structure was placed as far as possible to get it away from the main 

intersection of Pederson Crossing and Reardon Road.  There were also drainage issues. 

 

Commissioner Mueller liked the idea of having a plan for additional parking if needed.   

 

Mr. Read explained the expansion areas. 

 

Commissioner Mueller added that it is hard boarding dogs at holiday time. 

 

Petitioner Schultz stated she would like to have events for the kids in the neighborhood. 

 

Commissioner Gaustad had a question regarding rescue dogs. 

 

Petitioner responded that this would not be a rescue shelter. 

 

Commissioner LeGore stated Petitioner was involved in a multi-state rescue but that is separate.  

Will the dogs be brought in when they are being staged? 

 

Petitioner indicated that the rescue is handled by volunteers.  This is not a shelter.   

 

Commissioner LeGore asked what could be done to mitigate barking. 
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Petitioner responded they could use verbal correction, ultrasonic devices that only dogs can hear, 

water bottles, or citronella collars.  Everything will be videotaped.  She will have an open-door 

policy but would like to keep it to a minimum with people coming and going so as not to bother 

the other dogs. 

 

Commissioner Heisig noted that the application indicated dogs and cats. 

 

Petitioner Schultz responded she is a dog enthusiast.  There will be separate rooms for cats.  Her 

whole goal is to cater to dogs.  She doesn’t focus on cats. 

 

Chairperson Wipperfurth closed the public hearing at 6:30 p.m. 

 

 

7. OLD BUSINESS. 

 

None. 

 

 

8. NEW BUSINESS. 

 

8.a. Alan Buchner Requests A Certified Survey Map And Rezone From A1-EX 

Exclusive Agriculture District To A-2 Agriculture District In Order To Combine 

Four Lots Into Three Lots At 3804 Vinburn Road, DeForest, WI. 

 

A motion was made by Commissioner Gaustad, seconded by Commissioner Heisig, to approve 

Resolution 2019-03, Recommending Approval Of A Certified Survey Map, Rezone And 

Transfer Of Development Rights For Property Located At 3804 Vinburn Road, DeForest, WI In 

The Village Of Windsor, Dane County.  Motion carried with a 6-0 vote.    

 

8.b. Forward Development Group Requests A Certified Survey Map In Order To 

Create 4 Lots At The NE 1/4 Of The SE 1/4 Of Section 25 Further Described As 

The Southeast Corner Of Windsor Road And North Towne Road. 

 

A motion was made by Commissioner Lange, seconded by Commissioner LeGore, to approve 

Resolution 2019-04, Recommending Approval Of A Certified Survey Map For Property Located 

At The Southeast Intersection Of Windsor Road And North Towne Road, Further Described As 

Lots 1 & 2 Of Certified Survey Map 14307 In The Village Of Windsor, Dane County.  Motion 

carried with a 6-0 vote.    

 

8.c. Karen Schultz (d/b/a Paradise Paws Camp & Resort) Requests A Rezone From 

A-3 Agriculture District To C-1 Commercial District, A Conditional Use Permit 

For A Kennel And Boarding Facility, And Site Plan Review For A Doggie Day 

Care Business Located At The NW Corner Of Pederson Crossing Boulevard And 

Reardon Road. 
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Chairperson Wipperfurth indicated he had held his questions.   

 

He had a question for Attorney Cole regarding the CUP.  He has heard some concerns if there is 

no follow-through on what has been presented to the Village Board.  Can the Village Board go 

back in six months or two years to bring this into full compliance? 

 

Attorney Cole responded the CUP could sunset in 12 months to allow further review.  If an issue 

comes up in that year that no one disputes, the Village Board can add another condition at that 

time.  This is problematic for the applicant.  Having something open could be problematic.   

 

Village Deputy Administrator/Director of Economic Development Rybarczyk added that the 

village could give a 24-hour notice that a representative of the village of Windsor would inspect 

the property.  Windsor can set something up quarterly and have it reviewed to make sure there is 

compliance.   

 

Chairperson Wipperfurth asked about the outdoor fence with chain link and panels unable to be 

seen through.  The panels leach out and can be seen through.  Does the Petitioner have a plan to 

plant arbor vitae so dogs cannot see out? 

 

Petitioner answered that she would like a fence with large pine trees. 

 

Chairperson Wipperfurth stated that arbor vitae is faster-growing.  

 

Village Deputy Administrator/Director of Economic Development Rybarczyk added that was 

one point that staff has written down.  What has been shown does not show plantings.  The 

Petitioner would need to detail that out or provide a final detail to the Village Board so it will 

know what it is getting.   

 

Chairperson Wipperfurth indicated that, per Windsor’s Ordinance, there are certain breeds of 

dogs that are not allowed.   

 

Petitioner said she would object to that. 

 

Petitioner responded she would like that open to discusson regarding, i.e., pit bulls.  She does not 

want dangerous dogs at her facility.  The goal is to educate people.  She took a poll and asked 

about bites.  Less than 5 percent knew someone or had been bitten by a dog.  She does not want 

to prohibit dogs. 

 

Chairperson Wipperfurth added that the problem is that this is an actual Ordinance.   

 

Director of Planning and Zoning Anderson Schweppe stated there could be a separate enclosure 

and a sign that says “dangerous dogs.” 
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Attorney Cole said if the Ordinance allows it under certain conditions this would not preclude 

this.  It would have to comply with the Ordinance.   

 

Regarding the number of dogs, staff was recommending 100. 

 

Petitioner Schultz recommends 150 dogs. 

 

Chairperson Wipperfurth had an idea.  If it is capped at 100 dogs for now and she proves herself 

to the neighborhood, could she come back and ask for a higher number? 

 

Attorney Cole responded yes.  A higher number could be offered, and the village has the ability 

to reduce it. 

 

The Petitioner discussed fencing. 

 

She could get away with a little less dogs.  The number she wants would be 140 between the 

daycare and kenneling.   

 

Windsor recommended 100.  Why? 

 

Village Deputy Administrator/Director of Economic Development Rybarczyk responded there 

was some confusion on the application and gave the reasons why this number was chosen.  

Windsor must look at the worst-case scenario.   

 

Chairperson Wipperfurth asked Petitioner whether she planned on buying the whole lot to the 

north. 

 

Petitioner responded – all of it or the entire triangle.  She would want the ability to expand to the 

north.   

 

Commissioner LeGore had a question regarding the maximum number of dogs.  A total 

maximum of 100, 50 overnight.  Windsor would have the purview to amend that.   

 

Petitioner indicated there would be 23 to 24 kennels.  The kennel-free dogs would be 

participating in daycare.  She cannot imagine 150 overnight dogs.  She thought 75 to 100 dogs 

overnight. 

 

Commissioner Mueller asked what is the maximum number of dogs that would be there.   

 

Petitioner responded 150, which would include overnight.  She would have movable fencing 

inside. 

 

Village Deputy Administrator/Director of Economic Development Rybarczyk added that staff is 

proposing 50 overnight.   
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Petitioner stated the dogs will not be routinely let outdoors at night. 

 

Commissioner Mueller heard that during the day there could be up to 150 dogs.  What is the 

ceiling for overnight? 

 

Petitioner answered 100 overnight.  She would not be able to accommodate 150 overnight. 

 

Chairperson Wipperfurth indicated Petitioner has done her research.  She must prove herself.  He 

would agree with 150 but not 100 during the night.  Petitioner must prove herself.  She can come 

back to amend the CUP if she is successful.   

 

Commissioner LeGore stated 150 and 50 at night.  He thought the indoor concept and building 

envelope are responsibly built.  He was leery about escalating overnight. 

 

Petitioner Schultz asked whether the village would allow 75 at night or even 65 for holidays. 

 

Chairperson Wipperfurth asked what were “holidays.”  

 

Petitioner responded the typical holidays. 

 

Chairperson Wipperfurth suggested 150 and 50 at night.  If Petitioner proves herself, she can 

come back.   

 

Village Deputy Administrator/Director of Economic Development Rybarczyk indicated the 

village could limit it to 150 but have a condition that dogs cannot be outside between 9:30 p.m. 

and 6:00 a.m. when they must be inside. 

 

Commissioner Gaustad indicated he had dogs and that he would be comfortable with 65. 

 

Commissioner Heisig put the limit at 150.  When you start spreading it out you are going to get 

more noise.  The facility is set for the staff level.  It cannot exceed 150 during the day.  

 

Chairperson Wipperfurth stated this is an acknowledgment that this is next to a residential 

neighborhood and finding a compromise.   

 

Petitioner stated she was looking at a rotation after daycare hours.   

 

Chairperson Wipperfurth stated the outstanding issues:  (1) number of dogs; (2) further plantings 

around the fenced-in areas around the runs; (3) proposed additional parking. 

 

Commissioner Lange would like to see an additional 10 parking places and parking for 

employees.   

 

Mr. Read responded that they have included five parking places for employees. 
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Village Deputy Administrator/Director of Economic Development Rybarczyk added that 

Petitioner has met the number of parking spaces based on the plan submitted. 

 

Chairperson Wipperfurth indicated that additional plantings be subject to approval of staff. 

 

Village Deputy Administrator/Director of Economic Development Rybarczyk indicated that all 

details should be available to the Village Board.   

 

Attorney Cole responded that would be a better approach. 

 

Village Deputy Administrator/Director of Economic Development Rybarczyk added that the 

type of fence and type of plantings need to be articulated.  He would like a drawing. 

 

Chairperson Wipperfurth agreed with the person who said the fence should be buried 

underground.   

 

Chairperson Wipperfurth said this comes down to numbers.  He was comfortable with 100.  He 

is hearing the Petitioner say more.  He would go to 150 during the day and a maximum of 50 at 

night as a starting point with the ability to come back and adjust it up. 

 

Petitioner asked how long before she could come back and ask for more.  She can try to balance 

it out at 150 during the day and 50 at night. 

 

Commissioner Heisig questioned the need for a stop sign coming out of the business. 

 

Village Deputy Administrator/Director of Economic Development Rybarczyk indicated there 

typically is no sign. 

 

Attorney Cole added that the village could require a private traffic signal.   

 

Commissioner Mueller felt a divided-road sign would be better.  Or a wrong-way sign was 

suggested. 

 

Chairperson Wipperfurth added there could be a condition that the appropriate signage be 

developed and given to the village prior to the next Board meeting. 

 

A motion was made by Commissioner LeGore, seconded by Commissioner Gaustad, to approve 

Resolution 2019-05, Recommending Conditional Approval Of The Rezone, Conditional Use 

Permit And Site Plan Review For Paradise Paws Located At The Northwest Corner Of Pederson 

Crossing Boulevard And Reardon Road, In The Village Of Windsor, subject to the following 

conditions.  The maximum number of dogs during the day would be 150.  The maximum number 

of dogs at night would be 50.  A vegetation and private fencing plan be detailed out prior to the 

Village Board meeting.  There be development of appropriate traffic signage.  Attorney Cole 

added burial of fencing, which Commissioner LeGore added to his motion.   
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Petitioner Schultz commented that, if you bury a small amount of fence, it will not matter.   

 

It was suggested that the Petitioner come up with a containment system and provide it to the 

Village Board.   

 

Commissioner LeGore amended his motion to include this point. 

 

Commissioner Heisig asked where the number 50 came from.  It seemed to be an arbitrary 

number. 

 

Chairperson Wipperfurth responded that it recognized that it was next to a neighborhood.  

Petitioner has the ability to come back to amend that amount if the noise is contained.  It would 

be more problematic if it was allowed at 150, 24/7.   

 

Mr. Read added that they will limit how many can be outside at night at one time. 

 

Chairperson Mueller asked how one would enforce how many would be outside at one time.  He 

did not know how feasible that would be.   

 

Motion carried with a 5-1 vote, with Commissioner Heisig voting “no.”    

 

This will be on the April 4 Village Board agenda. 

 

 

9. ADJOURNMENT. 

 

At 7:25 p.m., a motion was made by Commissioner Lange, seconded by Commissioner Mueller, 

to adjourn the Plan Commission meeting.  Motion carried with a 6-0 vote. 

 

 

Respectfully submitted, 

 
Ellen G. Teed  

Recording Secretary 
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