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Watershed Management Commission 

3235 Fernbrook Lane N • Plymouth, MN 55447 
Tel: 763.553.1144 • Fax: 763.553.9326 

Email: judie@jass.biz • Website: www.shinglecreek.org 

October 28, 2021 

Commissioners 
Shingle Creek and West Mississippi 
Watershed Management Commissions 
Hennepin County, Minnesota 

The agenda and meeting packet are available to all 
interested parties on the Commission’s web site: 
http://www.shinglecreek.org/minutes--meeting-

packets.html  

Dear Commissioners: 

A joint regular meeting of the Shingle Creek and West Mississippi Watershed Management Commissions will 
be held Thursday, November 4, 2021, at 12:45 p.m.  PLEASE NOTE THIS CHANGE IN SCHEDULE.  This will be 
a virtual meeting. 

The Technical Advisory Committee (TAC) will meet prior to the regular meeting at 11:00 a.m. 

To join the meeting, click https://zoom.us/j/834887565 or go to www.zoom.us and click Join A Meeting. 
The meeting ID is 834-887-565. The password is water.  If your computer is not equipped with audio 
capability, you need to dial into one of these numbers: 

+1 929 205 6099 US (New York) +1 312 626 6799 US (Chicago) +1 669 900 6833 US (San Jose)
+1 346 248 7799 US (Houston) +1 253 215 8782 US +1 301 715 8592 US

Meeting ID: 990 970 201.  Passcode: 579973 

Meetings remain open to the public via the instructions above. 

Please email me at judie@jass.biz to confirm whether you or your Alternate will be attending the regular 
meeting. Thank you. 

Regards, 

Judie A. Anderson 
Administrator 
cc: Alternate Commissioners Member Cites Wenck/Stantec Troy Gilchrist 

TAC Members Hennepin County Reviewing Agencies 

Z:\Shingle Creek\Meetings\Meetings 2021\11 Notice_Regular meeting.docx 

page 1

http://www.shinglecreek.org/minutes--meeting-packets.html
http://www.shinglecreek.org/minutes--meeting-packets.html
https://zoom.us/j/834887565
http://www.zoom.us/
mailto:judie@jass.biz


 

Brooklyn Center • Brooklyn Park • Champlin • Crystal • Maple Grove • Minneapolis • New Hope • Osseo • Plymouth • Robbinsdale 

Watershed Management Commission 

3235 Fernbrook Lane N • Plymouth, MN 55447 
Tel: 763.553.1144 • Fax: 763.553.9326 

Email: judie@jass.biz • Website: www.shinglecreek.org 

  
 
 
 
 
 
 

 
  

AGENDA - November 4, 2021  

A combined regular meeting of the Shingle Creek (SC) and West Mississippi (WM) Watershed Management 
Commissions will be convened Thursday, November 4, 2021, at 12:45 p.m.  Agenda items are available at 
http://www.shinglecreek.org/minutes--meeting-packets.html. Black typeface denotes SCWM items, blue  
denotes SC items, green denotes WM items. 

To join the meeting, click https://zoom.us/j/834887565 or go to www.zoom.us and click Join A Meeting. The 
meeting ID is 834-887-565. The password is water.  If your computer is not equipped with audio capability, you 
need to dial into one of these numbers: 

+1 929 205 6099 US (New York) +1 312 626 6799 US (Chicago) +1 669 900 6833 US (San Jose) 
+1 346 248 7799 US (Houston) +1 253 215 8782 US  +1 301 715 8592 US  

  1. Call to Order.   

  SCWM  a. Roll Call. 

√ SCWM  b. Approve Agenda.* 

√ SCWM  c. Approve Minutes of Last Meeting.* 

   2. Reports. 

√ SC   a. Treasurer’s Report and Claims** - voice vote. 

√ WM   b. Treasurer’s Report and Claims** - voice vote. 

 SCWM 3. Open forum. 

   4. Project Review.  

√ SC   a. 2021-009 Schmidt Lake Woods, Plymouth.* 
SCWM 5. Fourth Generation Watershed Management Plan.* 

   a. TAC and Commissioner Self-Assessments.* 

6. Water Quality. 

 SCWM  a. Hennepin County Chloride Initiative – Update.* 

     1) Winter Maintenance Management Plan.* 

     2) RFP.* 

 SC   b. Gaulke Pond – Crystal Lake Pump Operating Plan w/Amendment.* 

  7. Grant Opportunities. 

√ SC   a. Approve Meadow Lakes Management Plan Cooperative Agreement.* 

SCWM  b. 2022-203 WBIF Awards.* 

 SCWM  c. Clean Water Funds for Conservation Corps. Labor.* 

   8. Education and Public Outreach. 

SCWM  a. Update.** 

b. Next WMWA meeting  – via zoom. 8:30 a.m., Tuesday, November 9, 2021.  

   9. Communications. 

SCWM  a. Communications Log.*     Z:\Shingle Creek\Meetings\Meetings 2021\11 Agenda Regular meeting .docx 

SCWM  10. Other Business.      * In meeting packet or emailed       ** Supplemental email / Available at meeting         

SCWM  11. Adjournment.      ***Previously transmitted         **** Available on website       √ Item requires action
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MINUTES  

October 14, 2021 
(Action by the SCWMC appears in blue, by the WMWMC in green and shared information in black. 

*indicates items included in the meeting packet.) 

 

I. A joint virtual meeting of the Shingle Creek Watershed Management Commission and the West 
Mississippi Watershed Management Commission was called to order by Shingle Creek Chairman Andy Polzin 
at 12:45 p.m. on Thursday, October 14, 2021.   

 Present for Shingle Creek were: David Vlasin, Brooklyn Center; Alex Prasch, Brooklyn Park; Burt 
Orred, Jr., Crystal; Karen Jaeger, Maple Grove; Ray Schoch, Minneapolis; John Roach, Osseo; Andy Polzin, 
Plymouth; Wayne Sicora, Robbinsdale; Diane Spector, Katie Kemmitt, Erik Megow, and Todd Shoemaker, 
Stantec; Troy Gilchrist, Kennedy & Graven; and Amy Juntunen and Judie Anderson, JASS.   

 Not represented: New Hope. 

 Present for West Mississippi were: David Vlasin, Brooklyn Center; Alex Prasch, Brooklyn Park; Gerry 
Butcher, Champlin; Karen Jaeger, Maple Grove; Harold Johnson, Osseo; Diane Spector, Stantec; Troy 
Gilchrist, Kennedy & Graven; and Amy Juntunen and Judie Anderson, JASS.  

 Also present were: Andrew Hogg, Brooklyn Center; Melissa Collins, Brooklyn Park; Mark Ray, Crystal; 
Derek Asche, Maple Grove; Liz Stout, Minneapolis; Ann Ackerson, New Hope; Amy Riegel and Ben 
Scharenbroich, Plymouth; and Richard McCoy and Marta Roser, Robbinsdale.  

II. Agendas and Minutes. 

 Motion by Jaeger, second by Schoch to approve the Shingle Creek agenda* as amended. Motion carried 
unanimously.  

 Motion by Butcher, second by Johnson to approve the West Mississippi agenda as amended.* Motion 
carried unanimously.  

 Motion Schoch, second by Jaeger to approve the minutes of the September 9, 2021, regular 
meeting, public hearing, and Fourth Generation Plan Kickoff.* Motion carried unanimously. 

Motion by Johnson, second by Butcher to approve the minutes of the September 9, 2021, regular 
meeting, public hearing, and Fourth Generation Plan Kickoff.*  Motion carried unanimously. 

[Vlasin arrived 12:50 p.m.] 

III. Finances and Reports. 

 A. Motion by Schoch, second by Roach to approve the Shingle Creek October Treasurer's 
Report* and claims totaling $39,784.35 plus an additional claim* by the City of Robbinsdale for the spring   

Watershed Management Commission 

3235 Fernbrook Lane N • Plymouth, MN 55447 
Tel: 763.553.1144 • Fax: 763.553.9326 

Email: judie@jass.biz • Website: www.shinglecreek.org 
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and fall Crystal Lake alum treatments in the amount of $52,776.69.  Voting aye: Vlasin, Prasch, Orred, Jaeger, 
Schoch, Roach, Polzin, and Sicora; voting nay – none; absent – New Hope. 

 B. Motion by Butcher, second by Prasch to approve the West Mississippi October Treasurer's 
Report* and claims totaling $9,097.31. Voting aye: Vlasin, Prasch, Butcher, Jaeger, and Johnson; voting nay – 
none. 

IV. Open Forum.  

 Noted was an article in the September-October issue of the League of Minnesota Cities’ Cities 
Magazine entitled, “Sartell Winter Road Program Saves Money, Reduces Runoff.” Sartell’s City 
Administrator Anna Gruber stated that the city has saved nearly $152,000 over the six years it has been 
applying a brine of water and ordinary road salt to roadways before snowfalls. “Snowfalls were easily 
absorbed more quickly in the brine than when using dry road salt, and this allowed staff to limit the amount 
of on-call and overtime report-backs to work. Pretreatment turned our snowplowing from reactive to 
proactive maintenance.” 

V. Project Review. 

 SC2021-06 North Metro Range, Maple Grove.* Construction of a multipurpose training area, 
shooting bay and concrete pad on the east side of the site as well as expansion of the west parking lot on a 
3.76-acre site located at 11370 89th Avenue North. Following development, the site will be 53 percent 
impervious with 2 acres of impervious surface, an increase of 1.4 acres. A complete project review 
application was received on September 28, 2021.  

 To comply with the Commission’s water quality treatment requirement, the site must provide ponding 
designed to NURP standards with dead storage volume equal to or greater than the volume of runoff from a 
2.5” storm event, or BMPs providing a similar level of treatment - 85% TSS removal and 60% TP removal. 
Infiltrating 1.3-inches of runoff, for example, is considered sufficient to provide a similar level of treatment. If 
a sump is used the MnDOT Road Sand particle size distribution is acceptable for 80% capture. 

 All runoff is proposed to be routed to one infiltration basin on the east side of the site.  The volume 
of runoff from the 1.3” storm is 0.21 acre-feet.  The proposed project can infiltrate 0.22 acre-feet.  Runoff 
from the west will be pretreated with sump manholes first. The applicant meets Commission water quality 
treatment requirements.  

Commission rules require that site runoff is limited to predevelopment rates for the 2-, 10-, and 
100-year storm events.  The proposed discharge to the west is slightly greater than existing discharge.  In a 
phone conversation between Ed Matthiesen and Derek Asche from the City of Maple Grove the minor 
increase in rate is allowable to the city storm sewer and there are no downstream flood risks.  The applicant 
meets the Commission runoff rule. 

Runoff from the site will infiltrate into an infiltration basin.  The Commission rules require the site 
to infiltrate 1.0 inch of runoff from new impervious area within 48 hours. The new impervious area on this 
site is 1.96 acres, requiring infiltration of 7135 cubic feet within 48 hours. The applicant proposes an 
infiltration basin that has the capacity to infiltrate the 1.3” storm volume within 48 hours. The applicant 
meets Commission volume control requirements. 

The erosion control plan includes a rock construction entrance, perimeter silt fence/biolog, inlet 
protection, rip rap at inlets. The erosion control plan meets Commission requirements.  

page 4



SCWM Regular Meeting Minutes 
October 14, 2021 
Page 3 

 

 

 
Brooklyn Center • Brooklyn Park • Champlin • Crystal • Maple Grove • Minneapolis • New Hope • Osseo • Plymouth • Robbinsdale 

 

 The National Wetlands Inventory does not identify any wetlands on site. The applicant meets 
Commission wetland requirements. There are no Public Waters on this site. The applicant meets 
Commission Public Waters requirements.   

 There is no FEMA-regulated floodplain on this site. The low floor elevations of the buildings are at 
least two feet higher than the high-water elevation of the detention ponds/infiltration basins according to 
Atlas 14 precipitation. The applicant meets Commission floodplain requirements. 

 The site is in a Drinking Water Management Area but is outside of the Emergency Response Area. 
Therefore, infiltration is permitted if passing through filter media. The applicant is proposing 18” of 
bioretention soil media above 12” of granular media. Additionally, sand is below the granular media and 
groundwater was not detected in the 40’ deep borings.  The applicant meets Commission drinking water 
protection requirements. 

 A public hearing on the project will not be held as this project qualifies for the City’s Internal Site 
Plan Review Process.  The City has made the public aware of this project and invited their comments by 
notifying adjacent property owners and residential properties within a 500 foot radius via letter and hosting 
an open house at the Range on September 19, 2021. The public has been made aware of the project, 
meeting Commission public notice requirements. 

 A draft Operations & Maintenance (O&M) agreement between the applicant and the City of Maple 
Grove must be provided.  

 Motion by Schoch, second by Jaeger to advise the City of Maple Grove that project SC2021-06 is 
approved subject to the following conditions:  

 1. Provide a complete O&M agreement between the applicant and the City of Maple Grove 
for all stormwater facilities on the project site.  

 2. Demonstrate by double ring infiltrometer or witness test that the site can meet the design 
infiltration rate of 0.8 inches/hour. 

Motion carried unanimously. 

VI. Fourth Generation Watershed Management Plan.  

 A. Kemmitt led off discussion with a recap of stream and lake water quality trends.* Trends 
at stream sites on Bass Creek (BCP) and Shingle Creek at SC-3 and SC-0 were shown. Soluble phosphorus (P) 
at all three sites has been significantly reduced, as has Total Suspended Solids (TSS) at SC-0.   

  A Third Generation Plan goal of improving water quality in certain lakes by over 10% over 
the average of the previous ten years was met in Bass, Pomerleau, Cedar Island, Magda, Pike, Eagle, and 
Upper Twin lakes.  Water clarity was degraded or significantly degraded in Lower Twin, Middle Twin, 
Meadow, Schmidt, Crystal, and Ryan lakes. No change was noted in Lake Success.  

 B. Included in the meeting packet were three documents: 

  1. A recap of Third Generation Plan activities.* Discussed were Plan Amendments, 
the regulatory program, monitoring program, education and outreach program, special studies, research 
projects, progress toward TMDLs, cost share projects, grants, capital projects, and evaluation of goals, 
strategies, and priorities.   
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  2. Directions* for completing a “homework assignment.” 

  3. Self-Assessment Homework.*  Questions included were: 

   a. What do you consider to be the top 3 most successful achievements of the 

3rd Generation Plan? This could be completed or started projects, new partnerships, outreach events, etc.  

   b. What are the top 3 areas or problems related to surface waters the 

watersheds could do better addressing? These could be specific impairments, knowledge gaps, 

engagement, etc.  

   c. What are the top 3 things you’d like to accomplish in the next ten years as 

part of the 4th Generation Plan? Make these as specific as possible. Examples: update website, delist a lake, 

X number of wetland restorations, etc.  

   d. What are the top 3 actions or opportunities that can be leveraged to achieve 
the things you listed in question c? This could be new/enhanced partnerships, more grant funding, etc.  

The Commissioners and others present provided their responses to these questions on a “white board,” 
which will be summarized by Staff and brought forward at the November meeting. 

VII. The October Technical Advisory Committee (TAC) meeting preceded this meeting. The meeting 
consisted of participating in the homework assignment described above as well as a presentational update 
of the Meadow Lake drawdown project* by Megow (see item VIII.B., below).  

As reported earlier, Phases I and 2 of the SRP Channel Extension project will move forward as one 
project.  

The next TAC meeting will be held via Zoom and is scheduled for 11:00 a.m., prior to the 
Commissions’ November meeting. [This meeting was subsequently cancelled.] 

VIII. Water Quality. 

 A. Motion by Schoch, second by Jaeger to authorize the chair to execute an amendment to the 
recently completed Gaulke Pond and Crystal Lake Pump Operating Plan.* The cost of the work provided in 
the amendment totals $5,000, to be shared equally by the cities of Crystal and Robbinsdale. Motion carried 
unanimously. 

 B. Meadow Lake Drawdown.*  Permits have been approved by the DNR for both the Meadow 
Lake and the Golf Course pond drawdowns.  Quotes have been received from four dewatering contractors 
and one will be selected by the City of New Hope on October 25. Goals of the drawdown include removing the 
fathead minnow population and limiting recolonization, reducing curly-leaf pondweed to non-nuisance levels, 
and consolidating sediment. A pool in the southwest portion of Meadow Lake will be allowed for turtle refuge. 
The drawdown is anticipated to begin in late November. A full freeze should occur from December to February, 
with pond and lake refill occurring in March 2022.  

IX. Grant Opportunities.  

 The Commission should know the success of its Board of Water and Soil Resources (BWSR) Clean 
Water Fund grant application for the proposed Palmer Lake/Schmidt Creek Stream Restoration project in 
December.  
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X. Education and Public Outreach.   

 The West Metro Water Alliance (WMWA) met on October 12, 2021.  Emphasis was on finalizing 
flyers for water softener use, pet waste, and chloride.  

 Five resumes have been received for the Watershed PREP educator position.  Roach will assist with 
the interview process.  

 The next WMWA meeting is scheduled for 8:30 a.m., Tuesday, November 9, 2021. This will be a 
Zoom meeting.  

XI. Staff Report. 

 No staff report this month. 

XII. Communications. 

A. September Communications Log.* No items required action.   

B. Plymouth Regenerative Air Sweeper.*  Scharenbroich reported on the estimated pollutant 
removals per curb mile and per removal pounds of the Sweeper which was funded, in part, by the 
Commission’s 2020 CIP levy. The figures in his report do not include this fall’s sweeping results. He was asked 
if the data can be analyzed by receiving water and subwatershed. 

XIII. Other Business.  

 A. Spector announced  that she and Laura Jester, Administrator for Bassett Creek, are working 
on future partnerships between the WMOs.  

B. Motion by Schoch, second by Roach to move the November meeting to November 4 so as 
not to conflict with Veterans/Armistice Day. Motion carried unanimously. 

 Motion by Butcher, second by Jaeger to move the November meeting to November 4.  
Motion carried unanimously. 

XIV. Adjournment. There being no further business before the Commissions, the joint meeting was 
adjourned at 2:26 p.m. 

Respectfully submitted,  

 

Judie A. Anderson,  
Recording Secretary 
JAA:tim       Z:\Shingle Creek\Meetings\Meetings 2021\October 14 2021 meeting minutes.docx 
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10/28/2021 

SHINGLE CREEK WATERSHED MANAGEMENT COMMISSION 

 

PROJECT REVIEW SC2021-09: Schmidt Lake Woods Drainage Improvement Project 

 

Owner:  Ben Shcharenbroich 

Company: City of Plymouth 

Address: 3400 Plymouth Blvd, Plymouth, MN 55447 

   

Engineer: Chris McKenzie 

Company: City of Plymouth 

Address: 3400 Plymouth Blvd, Plymouth, MN 55447 

   

Phone: 763-509-5513  

Fax:   

Email:  cmckenzie@plymouthmn.gov 

   

Purpose: Re-creation of a channel in the wetland, pond dredging and pipe busting of 

existing storm sewer. 

  

Location: Southwest corner of Zachary Lane and CP Railroad in Plymouth, Latitude 

45.050, Longitude -93.420 (Figure 1). 

 

Exhibits: 1. The project review application was received on 10/13/2021. The project 

review fee as of 10/28/2021 has not yet been received. 

 

2. Site plan, preliminary plat, grading (Figure 2), utility, erosion control, 

and landscaping plans dated 9/14/2021, received 10/13/2021.  

 

 

Findings: 1. The proposed project is for channel reconstruction and maintenance. 

The site is 4.65 acres. Following development, the site will be 0 percent 

impervious with 0 acres of impervious surface, an increase of 0 acres. 

 

2. The complete project application was received on 10/13/2021.  To 

comply with the 60-day review requirement, the Commission must 

approve or deny this project no later than the 11/4/2021 meeting. Sixty 

calendar-days expires on 12/12/21. 

 

3. To comply with the Commission’s water quality treatment requirement, 

the site must provide ponding designed to NURP standards with dead 

storage volume equal to or greater than the volume of runoff from a 2.5” 

storm event, or BMPs providing a similar level of treatment - 85% TSS 

removal and 60% TP removal. Infiltrating 1.3-inches of runoff, for 

example, is considered sufficient to provide a similar level of treatment. 

If a sump is used the MnDOT Road Sand particle size distribution is 

acceptable for 80% capture. 

 

This Project is not creating any new impervious area, therefore this 

requirement does not apply. 

 

4. Commission rules require that site runoff is limited to predevelopment 

rates for the 2-, 10-, and 100-year storm events. There is no change in 

land use nor any additional impervious surface. The applicant meets 

Commission rate control requirements. 
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5. Commission rules require the site to infiltrate 1.0 inch of runoff from 

new impervious area within 48 hours. The applicant proposes no 

infiltration. 

 

This Project is not creating any new impervious area, therefore this 

requirement does not apply. 

 

 

6. The erosion control plan includes 2 rock construction entrances, floating 

silt fence surrounding detention ponds/infiltration basins and inlet 

protection. The erosion control plan meets Commission requirements. 

 

7. The National Wetlands Inventory identifies a 1.6 acre freshwater pond 

on the northwest portion of the site. The City of Plymouth is the LGU for 

WCA administration. No loss of wetland is proposed, just a re-creation of 

the wetland channel. The applicant meets Commission wetland 

requirements. 

 

8. There are no Public Waters on this site. The applicant meets Commission 

Public Waters requirements.   

 

9. There is no FEMA-regulated floodplain on this site and there are no 

proposed buildings. The applicant meets Commission floodplain 

requirements. 

 

10. The site is located in a Drinking Water Management Area, but is outside 

of the Emergency Response Area. Therefore, infiltration is permitted, but 

infiltrated water must first filter through 1 foot of soil, the top four 

inches of which are amended topsoil, and the bottom 8 inches of which 

are tilled. The applicant proposes no infiltration. The applicant meets 

Commission drinking water protection requirements. 

 

11. The City of Plymouth engineering staff set letters to and met with each 

adjacent property owner in July and August, 2021 informing them of the 

proposed project meeting Commission public notice requirements.  

12. A draft Operations & Maintenance (O&M) agreement between the 

applicant and the City of Plymouth is not needed because the City is 

responsible for the Maintenance.  

 

13. A Project Review Fee of $1100 has not been received.   

 

 

 

 

 

 

 

 

 

 

Recommendation: Recommend approval subject to the following condition:  

 

1. Receipt of project review application fee. 
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Wenck Associates, Inc. 

Engineers for the Commission 

    

  ____________________   ______________________________  

Ed Matthiesen, P.E.   Date 
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Figure 1.  Site location. 
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Figure 2. Site grading plan. 
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To:  Shingle Creek/West Mississippi WMO Commissioners 
 
From:  Ed Matthiesen, P.E.  
  Diane Spector 
  Katie Kemmitt   
 
Date:  October 29, 2021 
 
Subject: Fourth Generation Plan 
 

Recommended 
Commission Action  

Review and discuss. 

 
The chart on the next page shows the next few months of the Fourth Generation Plan schedule. In 
October we reviewed water quality trends and completed a whiteboard exercise to identify areas of 
success over the past ten years, and areas that fell short of expectations. We also started to explore 
areas of focus for the coming ten years. Attached are the results of the white board exercise. 
 
November 4 Meeting 
 
1. At the November 4 meeting we will review the whiteboard results and come to a consensus on the 

successes/lack of successes to complete the Self-Assessment portion of the Fourth Generation Plan. 
We will also continue to discuss some potential areas of focus. We will walk through the Third 
Generation goals and policies and identify those that continue to be relevant and those that likely will 
need to be modified, and potential additions. The purpose of this discussion is not to establish the 
specific goals and policies but to start to establish a framework to bear in mind and you begin to work 
though specific programmatic discussions.  
 
For example, one thing that stood out in the whiteboarding was a desire to be more active in chloride 
management. If the Commissions choose to make that an area of focus, then as we work though the 
monitoring program review, the rules review, the sustainability discussion, and discussions regarding 
education and outreach we can have in our minds the question, how can this program or these 
actions relate to and help us work towards our chloride management goals. By next spring, after 
we’ve had those more detailed program discussions, we will then revisit the goals and policies and 
translate “be more active in chloride management” into a series of very specific goals and actions. 
 

2. Based on what we heard in the whiteboarding, staff are researching other watersheds similar to 
Shingle Creek/West Mississippi to see what kinds of priorities they have identified in their plans and 
will incorporate those findings into our discussion. 
 

3. We will discuss the Citizen Advisory Committee process and what kind of review/input the 
Commissions and TAC would like to get from the individual city CACs. Given how difficult it may be to 
get meetings scheduled in November/December, we recommend pushing the first CAC meetings 
back to January. 

 
December 9 Meeting 
 
At the December meeting we will complete the Self-Assessment by reviewing TMDL implementation 
status. We are currently working with the implementation data that cities compiled as part of their NPDES 
permit application as well as data compiled as part of the series of TMDL Five Year Reviews. Our 
secondary topic for December will be to start discussing maintenance options and funding. 
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Activity 
2021 2022 

S O N D J F M A 

Kickoff meeting         

Self-assessment         

Review WQ trends and TMDL implementation status         

CAC – intro to the watersheds and self-assessment         

Priority setting and initial goal review         

Discuss maintenance options and funding         

Review monitoring program         

Rules review         

Sustainability discussion         

CAC-education, communications, and outreach         

PAC – JPA, budget and operations discussion         

Goals and policies review         

CIP and management actions review         

CAC – review goals, management actions & CIP         

Draft plan, available in August for informal review         
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Shingle Creek West Mississippi TAC 
Fourth Generation Plan Self-Assessment White Boarding 
 
What do you consider to be the top 3 most successful achievements of the 3rd gen plan? 
 

• Number of capital projects* 

• Amount of grant funding* 

• Subwatershed assessments led to project identification to implementation and securing grants 

• Able to deal with citizens and they have not been contentious 

• Strong in completion of capital improvements 

• Project review process-engineer works with applicants to keep projects moving 

• Partnerships – on projects, educational programming, educational messages 

• Work is not being doubled up on 

• WMWA and Watershed PREP very successful 

• Assistance, communication filling the gap between public and city 
 
Top 3 areas could do better addressing? 
 

• Managing the MPCA – NPDES, new thresholds 

• DNR, trying to get things done 

• Trying to continue to make progress – are we satisfied with progress? 

• Continuing to coordinate monitoring activities between watershed/cities 

• Full court press on chloride 

• Maybe SC can serve as an informational source or clearinghouse of what monitoring is being done by 
other parties in the watershed 

• Biggest future problem is chloride 
 
Top 3 things would like to accomplish? 
 

• Chloride management strategies* 

• Streamline monitoring, look for operational efficiency 

• Support feasibility studies through project implementation 

• Support for leveraging resources for citizen interaction 

• Gap – outreach to adults, organizations beyond PREP* 
 
Top 3 actions or opportunities to leverage? 
 

• Possibly work towards a west metro education and outreach group 
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Shingle Creek West Mississippi Commissioners 
Fourth Generation Plan Self-Assessment White Boarding 

 
 
What do you consider to be the top 3 most successful achievements of the 3rd gen plan? 
 

• Improvements toward chloride TMDL goals 

• Improved water quality in lakes 

• Implementation of a comprehensive monitoring plan 

• Number of completed CIP projects 

• Becker Park completion 

• Securing grants, including grant writing in the budget allowed us to do more than we otherwise could 
have 

• Increased cost share on internal load projects 

• Increased levy limit 

• Allowing purchase of capital equipment 

• Projects completed 

• The commission appears to do a thorough job of monitoring new development in the watershed 

• Water bodies delisted from impaired waters 
 
 
Top 3 areas could do better addressing? 
 

• Shingle Creek water quality, specifically turbidity, bank erosion, and chloride contamination 

• Maintenance of shingle Creek itself in City of Minneapolis 

• More/better education of commissioners (me) so commission members are better prepared to deal 
with technical issues 

• Better partnerships with lake associations 

• New topic – environmental inequalities, assignment of resources 

• Community engagement 

• Chloride impairment 

• Community and citizen engagement 

• Complete more subwatershed assessments to ID more projects that could be done as funding is 
available, especially in older parts of the watersheds 

 
 
Top 3 things would like to accomplish? 
 

• Review and upgrade ponds so they fulfil water quality requirements 

• Complete restoration of more segments of Shingle Creek 

• Control use of salt on parking lots and streets 

• Significantly lower (by say 15%) chloride levels in Shingle Creek 

• Have City of Minneapolis actually maintain the creek and its bank inside city limits 

• Groundwater use interaction 

• Engagement with Tribes and other historically excluded/marginalized groups 

• Greater inclusion of climate data 

• Delist water bodies 

• Incorporate pollinator-friendly plantings into stormwater features. Adopt pollinator friendly lawn 
ordinances 

• Climate vulnerability assessment 

• Increase outreach and community engagement 

• Bike tour of watershed projects 
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Top 3 actions or opportunities to leverage? 
 

• An engaged and responsive MPRB would help 

• Education opportunities regarding water softeners 

• Continuing support of WMWA for educational opportunities and materials that can be shared 
throughout the watersheds 

• Commission training and development 

• Outreach expansion when/where possible 

• Continue to find more ways to educate the public 

• More capture and reuse, irrigation and gray water 

• Leverage the HCCI 

• Look for ways to participate in implementation of the Hennepin County Climate Action Plan 

• Collaborate with Met Council on groundwater use/interconnection to surface water and wetlands 

• Joint meetings with other watersheds 
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To:  Shingle Creek/West Mississippi WMO Commissioners 

 

From:  Ed Matthiesen, P.E.  

  Diane Spector 

   

Date:  October 29, 2021 

 

Subject: Hennepin County Chloride Initiative Update 
 

Recommended 

Commission Action  
For information and discussion. 

 
The Hennepin County Chloride Initiative (HCCI) met on September 20, 2021 for a progress report on the 
various actions currently underway. A “small group” of partners, including Diane, has met a few times 
since that meeting to proceed on one if the actions presented below. As a reminder, the HCCI is a 
collaborative initiative of the 11 watersheds in Hennepin County, funded by about $111,000 set aside 
from the last round of Watershed-Based Funding provided by the Board of Water and Soil Resources 
(BWSR). Ben Scharenbroich from Plymouth is the Shingle Creek representative to HCCI, and Andrew 
Hogg is the West Mississippi representative. The HCCI is currently chaired by Laura Jester, administrator 
of the Bassett Creek WMO, and the fiscal agent is the Riley-Purgatory-Bluff Creek Watershed District. 
 
The following is a brief overview of the various ongoing items: 
 
Chloride Barriers Research 
HCCI had previously worked with Fortin Consulting and a graduate student at the U to undertake 
interviews and with private salt applicators to assess their knowledge of salt contamination issues and 
barriers to change. The purpose was to develop and guide more targeted programming and messaging 
county-wide. We discussed the results in an HCCI update memo a few months ago, but as a reminder 
and because it is relevant to other activities below, here is a brief overview of findings: 
 

• Client demand was the most commonly cited barrier to salt reduction. Many applicators felt that 
without the pressure to meet client requests, they would be able to implement more mindful salting 
practices.   

• Legal concerns were a motivating factor for almost all participants. Fears over being sued over a slip-
and-fall injury were motivation enough to continue with the status quo. 

• Inherent in the liability and client demands are the end user. Winter maintenance operations are 
looking to avoid lawsuits from their clients, and their clients, in turn, are worried about slip-and-falls 
from the end users of their properties. Others felt that the end users themselves are not doing 
everything they can to avoid a slip-and-fall and are putting too much the onus on the applicators. 

 
NEW Marketing Campaign RFP 
A Small Group has met several times to brainstorm ideas for developing educational materials and/or a 

media campaign for targeted audiences. The group noted that property managers are likely the highest 

priority group to target because they have the most control over property maintenance and drive the 

decision for how much and when to apply salt. The group discussed outreach to different audiences or 

sectors of property managers and potentially effective communications avenues and landed on creating 

an outreach/marketing campaign specifically designed to engage and build relationships with boards or 

committees of homeowner’s associations and faith-based communities to empower these groups with the 

knowledge and tools to influence their property managers. The aim is to build a grassroots effort to 

change the paradigm about winter maintenance practices starting with where people live and worship, 

and then moving on to where they work and shop. 
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This Small Group has developed an RFP (attached) to hire a marketing firm to develop a marketing plan 

for targeted education and outreach efforts. While this is focused on a narrow target audience, our 

expectation is that the work products can be repurposed and used for other target audiences as well.  

Winter Maintenance Plan Template Project 
The purpose of this project was to develop common templates for winter maintenance that can be used 
by property managers, cities, etc. to specify approved maintenance actions. Fortin Consulting worked 
with an advisory board of property managers and applicators to understand their issues and what might 
be helpful and not be unduly burdensome to implement. Many of those discussions centered around 
liability. It was also noted that at least two WMOs in the county require winter maintenance plans to be 
submitted by developers at the time of watershed permit review and approval. It was noted that the 
developers usually have no connection to the ultimate property managers, and that may not be the most 
appropriate point in the process. The final draft of the template is attached. As the Commissioners and 
TAC work through the Fourth Generation Plan we will have more discussion about chloride management.   
 
Parkers Lake Chloride Project Facilitation Plan 
The city of Plymouth has been working with its consultant to compile data and meet with a technical 
advisory committee.  
 
Training 
Several of the HCCI partners have been contracting with Fortin and/or MPCA to host workshops for 
applicators. Most of the workshops have been targeted to applicators working within that particular 
partner’s watershed or city and are reaching saturation in their small geographic area. An option for using 
some of the funds is to offer several workshops throughout the county and make them more widely 
available. There is also the possibility for hosting shorter, refresher type courses for applicators who have 
already gone through the certification training. There are several thousand dollars of the grant funds not 
yet committed to other activities that may be available to use for this purpose. 
 
 
Table 1. HCCI Budget and encumbered or spent funds. 

Original Budget 
 

Grant: $101,800 Match: $10,180 

Task Grant Funding Spent or 
Encumbered 

Match Funding Spent 

Qualitative research with private salt 
applicators, survey, and project report (2019 
- 2020) 

$4,828  

Development of Smart Salting for Property 
Manager’s Guidebook (Fortin Consulting, 
Oct 2019) 

$10,000 $10,500  
(RPBCWD, NMCWD, 

LMRWD) 

Development of Winter Management Plan 
Template 
(Fortin Consulting, March 2021) 

$9,950  

Parker’s Lake Chloride Project Facilitation 
Plan (BCWMC/Plymouth, March 2021) 

Up to $20,750  

Total Spent/Encumbered to Date 
 

$45,528 $10,500 

Remaining Funds 
 

$56,272 -$320 

Marketing Campaign RFP 
 

Up to $50,000  

Note: the grant end date was extended from 12/31/21 to 12/31/22. 
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Credits 
 
Project Manager: 
Laura Jester – Keystone Waters 
 
Advisory Team: 
Kevin Ponce – Dominium Inc.  
Brett Crowe – Davey Corp. 
LouAnn Waddick – SOS 
Ben Scharenbrioch – City of Plymouth 
Kevin Neuman – Hopkins Schools 
Ryan Foudray – Prescription Landscape 
Amy Juntunen - JASS 
Laura Gibson - Currents 
Brian DeRemer – City of Edina 
Jason Dow -Dow’s Lawn and Snow 
Patrick Amore - PA Lawn and Snow 
 
Others who contributed: 
Brooke Asleson – MPCA 
Erica Sniegowski – Nine Mile Creek Watershed District 
Shahram Missaghi – City of Minneapolis 
Lianna Goldstein – City of Minneapolis 
 
FCI Staff involved: 
Jessica Jacobson   
Connie Fortin   
Sarah Kinney   

 

Project Background 
 
On behalf of a group of watershed organizations, cities and other organizations in Hennepin 
County called the Hennepin County Chloride Initiative (HCCL), Fortin Consulting was hired to 
develop a winter maintenance/chloride management plan template(s).  The vision was for this 
template to be used at the time of development or redevelopment permitting to 
require/request the property manager/responsible party to develop a winter maintenance 
plan.   The group also recognized the templates would have value beyond the permitting 
process. 
 
Due to the variety of organizations that may use this template and the variety of situations for 
its use, 3 levels of sophistication were created in the winter maintenance plan templates.  
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Once filled in, the management plan template, could be used by property managers or winter 
maintenance leadership to communicate a variety of high-level information contained in their 
winter maintenance plan with an organization such as a city/watershed/permitting 
organization/other.  It is the intent of the HCCL that this template and communication tool 
would allow for better communication on winter maintenance practices between the property 
and the governing organization and encourage Smart Salting practices as described in the 
MPCA Smart Salting training classes and training manuals. 
 

Process 
 
As part of this effort, Fortin Consulting with the help of the HCCL gathered an advisory panel to 
provide input and feedback on the draft template. The panel consisted of representatives from 
multiple stakeholder groups including property managers (single properties, association of 
properties), in-house winter maintenance crew members, winter maintenance contractors, and 
others wishing to provide input. The large panel met formally twice, all panel members who 
agreed to be interviewed were interviewed privately to better understand their opinions and 
knowledge in this area. Panel members were also contacted by phone and/or email to provide 
additional input, as needed throughout the project.  Subsets of the larger group were called 
into group meetings to vet various ideas and strategies as the project progressed. 
 
Reviews were held on written materials and PPT concepts by technical advisors, then the larger 
HCCL group.   A training will be held for larger HCCL group on how to use the templates once 
the product has been finalized. 
 
As the template grew into 3 templates, a calculator was developed to help permitting agencies 
better select the level of winter maintenance plan template that would be appropriate for a 
development/redevelopment site.   
 
 
 

Project Results 
 

This project resulted in the creation of three winter maintenance management plan templates 
were created ranging from basic, intermediate, and detailed to allow for entities to select an 
appropriate level of winter maintenance management plan template for each site.   
 
To make it easier for these entities to determine which management plan is most appropriate 
for a given site, a calculator was crafted that allows the user to answer a few simple questions 
to get a recommendation on which winter maintenance management template might work 
best.  However, the user need not follow the advice of the calculator and may choose which 
template they feel is appropriate.  
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-This document includes the template language for each of the three templates. 
-The basic template is fixed, offering no choice of tasks to add into this management plan. 
- The intermediate template includes the basic template plus additional criteria. 
- The detailed template includes the basic and intermediate templates plus additional criteria. 
-The intermediate and detailed templates lay out various options for the entity to pick from to 
create a meaningful maintenance plan for that site.   
-This document includes examples of how each of the three template types might be 
completed by the property manager or maintenance supervisor. 
 

 

Template Selection Tool 
 
Purpose: This Excel tool helps the user determine which winter maintenance management plan 
template would likely be most appropriate for the site.  It is only a suggestion and any of the 
three templates can be selected by the user regardless of what the tool suggests.  
 
How it works: The tool has a series of questions about the site with drop-down selection 
choices. When selections are made, a number is assigned to it.  At the end, the spreadsheet 
averages those numbers.  The user can use their numerical score to see what template is 
recommended for this site.  See interpretation of results by scrolling to the right of the 
calculations. 
 
The tool can be reached using this link:  
https://fortinconsulting.com/wp-content/uploads/2021/08/Calculator-Chloride-Management-

Plan.xlsx 
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Winter Maintenance Plan Cover Sheet 
 

Property Manager Name:   

Name of Development:   

Address of Development:   

 

Date:   

Watershed:    

Winter Maintenance Management Plan Used: (basic/intermediate/detailed)  

 

I will work to reduce salt use at this location to protect our natural resources.  

Signed: _____________________  
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Basic Plan Criteria 

Required information: 

❑ Individual responsible for the winter maintenance at this site 
o  Name 
o  Phone number 
o  Email  

❑ MPCA Smart salting certificate of at least one person involved in winter maintenance 
operations at this site  

o Name 
o Company 
o Phone number 
o Email 
o Proof of Certificate 

 
*MPCA list of certified applicators 
*MPCA-approved salt training calendar  

 
Recommended: 
Other low-salt practices (as described in intermediate and detailed plan) 
 
*Parking lot manual (includes recommended practices for lowering salt use). 
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Basic Plan Example  
 

Property Manager Name:  Julie Jones 

Name of Development:  Park N Ride West 

Address of Development:  123 main street, Wayzata MN 55391 

Date:  7/3/21 

Watershed:   Minnehaha Creek  

Winter Maintenance Management Plan Used: (basic/intermediate/detailed)  

I will work to reduce salt use at this location to protect our natural resources.  

Signed: Julie Jones 

  Individual responsible for the winter maintenance at this site 
o Name: Joe Smith 
o Phone number: 688-876-3445 
o Email: Joes@gmail.com 

  Smart salting certificate of at least one person involved in winter maintenance operations 
at this site:   

o Name:  Sarah Kinney 
o Company: FCI 
o Phone number: 123-321-1234 
o Email: Sarah@Fortinconsulting.com 
o Proof of Certificate: 4/5/21 
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Intermediate Plan Criteria 
All components of the basic plan + intermediate plan 

 

Required information:  

❑ Individual responsible for the winter maintenance at this site 
o  Name 
o  Phone number 
o  Email  

❑ MPCA Smart salting certificate of at least one person involved in winter maintenance 
operations at this site  

o Name 
o Company 
o Phone number 
o Email 
o Proof of Certificate 

 
*MPCA list of certified applicators 
*MPCA-approved salt training calendar  
 

Permit issuer chooses from recommended fields: 

Easy to verify: 
❑ X% of winter maintenance crew are MPCA Smart Salting certified  
❑ Subcontractors’ organizations are level 2 MPCA Smart Salting certified 

Easy to observe:  
❑ No granular salt on surfaces after the event  
❑ Proper storage of granular deicers  
❑ Proper storage of liquid deicers  
❑ Proper storage of snow (not in waters of the state) 
❑ Educational signs on property (i.e. lower salt use and why, MPCA poster in lobby, 

MPCA window clings, Slippery area signs, It is winter: Walk carefully & drive 
carefully, Eco path no salt use area, How to use the salt bucket sign…) 

*Proper liquid storage requirements  
*Smart salting resources for applicators  
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Intermediate Plan Example  

Property Manager Name:  Julie Jones 

Name of Development:  Park N Ride West 

Address of Development:  123 main street, Wayzata MN 55391 

Date: 7/3/21 

Watershed: Minnehaha Creek  

Winter Maintenance Management Plan Used: (basic/intermediate/detailed)  

I will work to reduce salt use at this location to protect our natural resources. 

Signed: Julie Jones 

  Individual responsible for the winter maintenance at this site 
o Name: Joe Smith 
o Phone number: 688-876-3445 
o Email: Joes@gmail.com 

  Smart salting certificate of at least one person involved in winter maintenance operations 
at this site:  

o Name:  Sarah Kinney 
o Company: FCI 
o Phone number: 123-321-1234 
o Email: Sarah@Fortinconsulting.com 
o Proof of Certificate: 4/5/21 

 
 

 

  50% of winter maintenance crew are MPCA Smart Salting certified  
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10-person full time crew, 50% certified.  More part time crew will be added 
during winter months and will work under the direction of the full-time crew.  It 
is up to our subcontractors to train their own crew.  We request that the 
subcontractors organization be level 2 certified as shown below. 

Certified Crew and Date of Certification:  

• Sarah Kinney, 4/5/2021 

• Tom Johnson, 5/18/2021 

• Maggie Halloway, 5/4/2021 

• Trish Johnston, 5/7/2021 

• Luis Lopez, 4/18/2021 
 

  Subcontractors’ organizations are level 2 MPCA Smart Salting certified  
Certified subcontractors and Date of Certification:  

• Jose’s Snow and Ice, 5/6/21 

• Walleye Landscaping, 6/8/21 

  No granular salt on surfaces after the event  

• We will strive to use the right amount. However, if we’ve overapplied, we 
will recover the extra and use it at a different event. 

 Proper storage of granular deicers  

• Our granular deicers will be stored under a cover and on an impermeable 
surface. 

 

 Proper storage of liquid deicers  

• We do not use liquid deicers 

  Proper storage of snow (not in waters of the state) 

• Snow will not be pushed into wetland #215 or Plymouth Creek.  

  Educational signs on property  

• Educational signage about smart salting use will be posted for our tenants at 
entrances from November through March.  
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Detailed Plan Criteria 
All components of the basic and intermediate plans + detailed plan  

 

Required information:  

❑ Individual responsible for the winter maintenance at this site 
o  Name 
o  Phone number 
o  Email  

❑ MPCA Smart salting certificate of at least one person involved in winter maintenance 
operations at this site  

o Name 
o Company 
o Phone number 
o Email 
o Proof of Certificate 

 
*MPCA list of certified applicators 
*MPCA-approved salt training calendar 
 

Choose from recommended fields: 

Easy to verify: 
❑ X% of winter maintenance crew are MPCA Smart Salting certified  
❑ Subcontractors’ organizations are level 2 MPCA Smart Salting certified 

Easy to observe:  
❑ No granular salt on surfaces after the event  
❑ Proper storage of granular deicers  
❑ Proper storage of liquid deicers  
❑ Proper storage of snow (not in waters of the state) 
❑ Educational signs on property  

 
*Proper liquid storage requirements 
*Smart salting resources for applicators  

 
Choose from the recommended list:  
 

❑ Documentation 
❑ Map or spreadsheet 

❑ Size of entire maintenance area  
❑ Estimated amount of deicer per pass* 
❑ Size of each maintenance area (i.e. main parking lot, front sidewalk…) 
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❑ Level of service for each area   
❑ Estimated amount of deicer needed per pass for each area  

❑ Annual report 
❑ Total deicer use (in lb/gal) 
❑ Challenges in reducing salt use  
❑ Successes in reducing salt use  
❑ Plans for smart salting next year  

 
Choose from the list of best practices:  
 

❑ Remove snow before applying deicer  
❑ Snow removal early and often to prevent compaction  
❑ Better and or more snow removal tools (brooms, segmented blades, blowers, 

underbody blades, shovels by salt bucket...)  
❑ Measure pavement temperature and trend, use this information to guide deicer 

selection and application rates.  
❑ Have available a variety of deicer/abrasive materials so you can select the product that 

will work best in the lowest commodity depending on the conditions.  
❑ If deicers are being use, they should include liquid deicers  

❑ Improve salt bucket situation (educate users, provide alternatives like shovels and 
brooms, provide application rate guidance, restrict use, provide small scoops) 

❑ Calibrate spreaders, put calibration card on spreaders.  
❑ Use equipment capable of spreading at low rates suggested in MPCA parking lot 

manual or work towards this goal as you acquire new equipment. 
❑ Create application rate charts so applicators can see calibration card, and 

application rate guidance and be able to choose most appropriate setting on 
their spreaders. 

❑ If your application rate charts are more than twice the rate of the MPCA Smart 
Salting application rate charts explain why this is necessary.   

❑ Sweep up extra salt after events   
❑ Hold post storm meetings or debrief with maintenance crew on what went well and 

how to continue to work toward smart salting goals. 
❑ Educate building and grounds users on smart salting and the role they play with safe 

driving and walking practices.  
❑ Close areas not needed in winter so there is less surface area to salt 
❑ Consider areas where you might change level of service from bare pavement to not bare 

pavement.  (Salted walking path to eco-path for dog walkers (no salt))  
❑ Other 
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Detailed Plan Example 

Property Manager Name:  Julie Jones 

Name of Development:  Park N Ride West 

Address of Development:  123 main street, Wayzata MN 55391 

Date:  7/3/21 

Watershed:   Minnehaha Creek  

Winter Maintenance Management Plan Used: (basic/intermediate/detailed)  

I will work to reduce salt use at this location to protect our natural resources.  

Signed: Julie Jones 

  Individual responsible for the chloride management onsite:   

o Name: Joe Smith 
o Phone number: 688-876-3445 
o Email: Joes@gmail.com 

  Smart salting certificate of at least one person involved in winter maintenance operations 
at this site:  

o Name:  Sarah Kinney 
o Company: FCI 
o Phone number: 123-321-1234 
o Email: Sarah@Fortinconsulting.com 
o Proof of Certificate: 4/5/21 
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  50% of winter maintenance crew are MPCA Smart Salting certified  

o 10-person full time crew, 50% certified. More part time crew will be added 
during winter months and will work under the direction of the full-time crew.  It 
is up to our subcontractors to train their own crew. We request that the 
subcontractors organization be level 2 certified as shown below. 

Certified Crew and Date of Certification:  

• Sarah Kinney, 4/5/2021 

• Tom Johnson, 5/18/2021 

• Maggie Halloway, 5/4/2021 

• Trish Johnston, 5/7/2021 

• Luis Lopez, 4/18/2021 

 

  Subcontractors’ organizations are level 2 MPCA Smart Salting certified 
Certified subcontractors and Date of Certification:  

• Jose’s Snow and Ice, 5/6/21 

• Walleye Landscaping, 6/8/21 

  No granular salt on surfaces after the event  

• We will strive to use the right amount. However, if we’ve overapplied, we 
will recover the extra and use it at a different event.  

  Proper storage of granular deicers  

• Our granular deicers will be stored under a cover and on an impermeable 
surface. 

       Proper storage of liquid deicers  

• We do not use liquid deicers 

  Proper storage of snow (not in waters of the state) 

• Snow will not be pushed into wetland #215 or Plymouth Creek.  

  Educational signs on property  

• Educational signage about smart salting use will be posted for our 

tenants at entrances from November through March.  

  Documentation  

  Map or spreadsheet 

  Size of entire maintenance area: 6,168 sq. Ft 
  Estimated amount of deicer per pass*: 25 lbs 

*This is very close to the recommended rates in the MPCA Smart Salting for Parking Lots 
and Sidewalk manual.    

  Size of each maintenance area (i.e., main parking lot, front sidewalk…): (see 
map/spreadsheet)  
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  Level of service for each area: (see map/spreadsheet) 

 Estimated amount of deicer needed per pass for each area: (see 
map/spreadsheet) 
 

 

 

 
*Use abrasive if needed for traction on the compacted snow. 

 
 

  Annual report 

  Total deicer use (in lb/gal) per pass: 625 pounds  
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o Salting Events: 25; 18 snow events, 5 freezing rain events, 2 melt and 
refreeze events 

  Challenges in reducing salt use 
o It is difficult to stay within the MPCA Smart Salting Guidelines.  We really 

want to add more salt than that, we are trying it out as an experiment. 
Our maintenance crew changed throughout the season, so it was difficult 
to get them in a training class.  

o We had a big snow event, and a lot of users of park-and-ride complained 
that they wanted higher salt use. 

  Successes in reducing salt use 
o By the end of the season, most of the crew had at least one experience 

using liquid deicers. 

  Plans for smart salting next year 
o Next year, we will improve performance by using more liquid deicers. 
o We hope to do a better job of sticking to the level of service plans 

highlighted in our spreadsheet. 
 
Best Practices:  

  Remove snow before applying deicer 

  Snow removal early and often to prevent compaction 
o We will remove snow before applying deicer. We will do our best 

do remove it early and often so that compaction doesn’t occur. 

  Better and or more snow removal tools (brooms, segmented      
blades, blowers, underbody blades, shovels by salt bucket...) 

         Measure pavement temperature and trend, use this information to guide 
deicer selection and application rates.  

         Have available a variety of deicer/abrasive materials so you can select the 
 product that will work best in the lowest commodity depending on  
 the conditions.  

o We will have more than one type of deicer available and choose the most 
effective one based on our pavement temperature and trend. 

  If deicers are being use, they should include liquid deicers  

  Improve salt bucket situation (educate users, provide alternatives like  
 shovels and brooms, provide application rate guidance, restrict   
 use, provide small scoops) 

o The salt bucket by the entrance to the park-and-ride booth will contain a 
very small scooper and a sign about why we want to reduce salt use. 
(“Chloride pollutes our waters. Please use salt sparingly.”) 

  Calibrate spreaders, put calibration card on spreaders. 
o We will calibrate our spreaders before the first snow.  
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 Use equipment capable of spreading at low rates suggested in MPCA parking 
 lot manual or work towards this goal as you acquire new equipment. 

 Create application rate charts so applicators can see calibration card, and 
 application rate guidance and be able to choose most appropriate setting on 
 their spreaders. 

  If your application rate charts are more than twice the rate of  
 the MPCA Smart Salting application rate charts explain why this is  n
 necessary.   

  Sweep up extra salt after events   

  Hold post storm meetings or debrief with maintenance crew on what went 
 well and how to continue to work toward smart salting goals. 

o We will start conducting post-storm meetings, discussing the challenges 
and successes we had with salt use. 

  Educate building and grounds users on smart salting and the role they play 
 with safe driving and walking practices.  

o We are going to educate the grounds crew and work staff at the Park-
and-Ride about the lower salt use and why it is necessary. We will 
encourage them to walk and drive carefully to avoid falls/crashes.  

  Close areas not needed in winter so there is less surface area to salt 

 Consider areas where you might change level of service from bare pavement 
 to not bare pavement.  (Salted walking path to eco-path for dog walkers (no 
 salt))  

  Other 
o  We will speak about our efforts to reduce salt at the annual Minnesota 

Park-and-Ride meeting.  
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 A qualified  respondent  should  review  the attached  specification and  submit one  (1) electronic  copy of  its 
proposal by 5:00 p.m. on or before Friday November 5, 2021 to: 

 
Laura Jester, Administrator 
Bassett Creek Watershed Management Commission 
c/o Keystone Waters, LLC 
16145 Hillcrest Lane 
Eden Prairie MN 55346 
Laura.jester@keystonewaters.com 
(952) 270‐1990 

 

 Questions regarding this request for proposal must be via email and must be received no later than end of day 
on October 22, 2021 to: laura.jester@keystonewaters.com    

 
Responses from Hennepin County Chloride Initiative will be communicated via e‐mail to all recipients of this 
RFP on or before October 27, 2021. 
 

 Contents of this Request for Proposals 
 

I. Project Goal  
II. Project Background 
III. Scope of Services 
IV. Timeline 
V. Budget 
VI. Instructions to Proposers 
VII. Evaluation of Proposals 
VIII. Contract Terms and Conditions 

 
 

I. Project Goals 

 
 Develop a program that will engage, educate, and support citizen boards of condo and 

townhome associations and faith‐based organizations (the “audience”) in reducing the amount 
of winter deicing salt used on their properties. Implementation of the program should result in a 
shift in client demand toward a reduction in deicing salts, and the use of best practices by 
contracted winter maintenance crews for targeted properties. 

 

REQUEST FOR PROPOSALS 
 

Marketing Campaign  
to Engage Homeowners Associations and Faith Based Communities  

on Proper Use of Winter Deicers 

HENNEPIN COUNTY CHLORIDE INITIATIVE 
A grant‐funded project to reduce chlorides in water through a coalition of cities 

and watershed organizations in Hennepin County 
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 Develop a program that can be offered in two different formats. In most cases, the program will 
be facilitated and delivered by local trusted experts (for example city or watershed staff) through 
in‐person meetings and activities (facilitated track). The complete framework for implementing 
the facilitated track is found in Attachment A. Program materials may also be utilized as a “self‐
serve track” by boards or committees without direct facilitation by experts. 

 

 Identify appropriate messaging, materials and assessments through appropriate market research 
that will create a demand for behavior change by the winter maintenance professionals.  

 
II. Project Background 

 
Deicing salts are commonly used in northern climates to improve winter safety and improve driving and 
walking conditions. The overuse of these deicing salts (chlorides) has accelerated in recent years, and 
more and more of our rivers, streams and lakes have elevated concentrations of chloride. The chloride in 
salts can have negative impacts on the environment ‐ particularly water resources, including drinking 
water. It only takes one teaspoon of salt to permanently pollute just five gallons of water such that it can 
no longer harbor freshwater aquatic life. Salt also causes premature and expensive damage to property 
including impacts to infrastructure, landscaping, and flooring. Once in the environment, there are limited 
options for treating or removing chloride from waters or soils – the most effective control is simply to use 
less. 
 
As this issue has come to the forefront in the past few decades throughout the cold‐weather States and 
Canada, cities, counties, states and other public institutions have taken numerous actions to limit the 
amount of road salt applied to streets and highways to the bare minimum needed. However, on private 
properties extra salt is routinely applied to roadways, parking lots and walks, usually to demonstrate that 
care was taken on property, even if that salt will never melt any ice. Although some salt is needed to 
maintain a safe winter environment, overuse has become a strategy to protect a property from liability 
lawsuits. We are seeking to educate property managers that more salt does not equal higher level of 
safety.  
 
The Hennepin County Chloride Initiative (HCCI) is a collaborative of all eleven watershed organizations in 
Hennepin County, the County, the Minnesota Pollution Control Agency, and many cities from across the 
county. HCCI’s goal is to reduce the amount of chloride entering our waterways from the overuse of 
winter deicing materials. While each of the HCCI members work in their own jurisdictions on this issue, 
the HCCI project uses Clean Water Funds through a state grant to collectively address this issue by 
pooling ideas and resources and promoting common messages and strategies, with an emphasis on 
private property owners and managers, from large retail centers to small properties or residences. 
 
A 2019 – 2020 study by the HCCI found that knowledge and education about the issues with oversalting 
wasn’t necessarily a barrier for salt applicators. Many winter maintenance professionals were aware of 
the need to minimize the use of road salt but identified liability concerns and client demand as their 
largest barriers to adopting salt reduction strategies. In discussing their concerns, many cited end‐user 
demand as reasons for over application of salt‐ “we’re only doing what our clients have told us to do.” 
 
This project aims to concentrate education and engagement activities regarding winter maintenance best 
practices to specific property types. Homeowners’ associations, condo associations, and faith‐based 
establishments have boards and committees that make decisions about property maintenance priorities, 
vendors, and budgets. Engaging this group is an opportunity to build community capacity at a hyper‐local 
scale. Boards/committees have interest and influence, and care deeply about their space. The members 
are generally there long‐term, providing opportunities for relationship building with local leaders and 
culture‐setting in their association and in the greater community. 
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These boards/committees would, in‐turn, influence property managers to hire the winter maintenance 
professionals who best match the property’s needs and desires of the residents/members. These 
boards/committees could also work to change the demand by residents and members (the client 
demand). Our aim is to build a grassroots effort to change the paradigm about winter maintenance 
practices starting with where people live and worship, and then moving on to where they work and shop.  

 

III. Scope of Services 

The HCCI is soliciting proposals from professional marketing firms to develop a program/marketing 
campaign to realize the overall project goal (Section I). The final campaign materials will be utilized with 
citizen committees and boards of directors through one of two tracks: facilitated and self‐serve (as 
described above). Facilitated presentations and discussions are envisioned to be in‐person rather than 
through a virtual format and would be implemented through a complete framework (Attachment A). 
 
The following products should be included in the marketing campaign or the development thereof: 
 
a. Market research to identify messages, materials, and assessments that would be most effective with 

target audience, summarized in a document. 

b. Program branding including a general assessment of existing and available materials from other 
programs for their fit into this program.  

c. Direct mail recruitment letter/flyer/social media content. 

d. Board Presentation ‐ This would be used as the key initial meeting between the boards/committees 
and trusted experts. It needs to contain both presentation and question/answer/discussion formats. 
This meeting will set the scope and success of the program. The critical content and most effective 
delivery method should be identified. 

e. Short video (5‐minutes) (In some cases, the video may be utilized as a pre‐meeting introduction if 
video viewing capabilities aren’t available in meeting room) 

i. Interviews of local property managers with success stories where best practices are working 
and the benefits to budgets, infrastructure, landscaping, interior flooring without 
compromising safety  

ii. Interview with lawyer on liability issues 

Note: The HCCI has access to a wide variety of resources and individuals with success stories 
regarding this issue which can be utilized in the development of this program.  
 

f. Ideas and designs for simple “take‐home” giveaways (magnets, cups, pencils, etc.) 

g. Ideas for reaching a broader audience through outreach by board members into their communities. 
This could be survey questions for residents/members to engage with broader group at the property 
to gage attitudes, beliefs, concerns, hopes. Or, it could be development of “train the trainer” 
guidance so board members can more easily convey information to broader audience. 

 
The marketing firm shall provide the following within the proposal: 
 

 A detailed approach for developing the marketing campaign to incorporate the products listed 
above and to coordinate with HCCI. 

 Suggestions for additional elements in the program. 

 A comprehensive timeline to complete the campaign. 

 A cost not‐to‐exceed for all of the aforementioned services, broken down by product (a – g) as 
appropriate. Include hours and rates involved in completing each task. 
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IV.        Timeline 
 

This RFP will be conducted according to the following tentative schedule.  This schedule may be altered at 
any time at the discretion of the HCCI. 

 

Task Expected Timeline 

 
Release of RFP 

 
Friday October 15, 2021 

 
Deadline for Questions Regarding RFP 

 
Friday October 22, 2021 

 
Deadline for Submittal of Responses to RFP 

 
Friday November 5, 2021; 
5:00 p.m. 

 
Interviews (Optional, at HCCI’s discretion) 

 
November 8 – 19, 2021 

 
Selection of Contractor 

 
Late November 2021 

 
Execute Contract  

 
Early December 2021 

 
Project kick‐off meeting with HCCI members 

 
Early/Mid December 2021 
 

 
Meet with HCCI to present draft program 

 
End of March 2022 

 
Initial program to piloted (using local staff) with two properties 

 
April ‐ May 2022 

 
Meet with HCCI to review results of pilot presentations 

 
Late May 2022 

 
Program refined by marketing firm with results of pilot 
presentations 

 
June ‐ July 2022 

 
Final and complete products delivered to HCCI 

 
July 29, 2022 

 
V. Budget  

The development of the marketing campaign/program will be limited to an available budget of $50,000. 
HCCI will select the proposal that provides the best value, based on the understanding and 
responsiveness to this request for proposals. 
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VI. Instructions to Proposers  

A.  General Information 
 

1.  Submittal of Proposals 
 
Proposers  shall  submit one electronic proposal  to  the  address  set  forth on  this RFP’s  cover page, 
bearing Proposer’s name, address, and clearly marked as follows: Proposal for a Marketing Campaign 
for Hennepin County Chloride Initiative.  All proposals must be received no later than 5:00 p.m. Friday 
November 5, 2021.  Proposals received after this time shall be rejected.  The HCCI reserves the right 
to accept or reject any or all proposals.   

 
2.  Proposal Format 
 
Proposals shall be prepared with 8‐1/2" x 11" format as a PDF.  Index and bookmark proposal 
sections and sequentially number all pages throughout or by section.  The proposal should be clear 
and understandable when printed in black and white.  Examples of the Proposer’s work products 
need not conform to the 8‐1/2" x 11" paper requirement and should be in electronic format only 
(links to examples on websites are acceptable).  All text and exhibits should be succinct and relevant 
to the RFP requirements. 

 
3.       Examination of RFP 
 
By submitting a proposal, the Proposer represents that the proposer has thoroughly examined and 
become familiar with the work required under this RFP and that the proposer is capable of performing 
quality work to achieve the objectives of the HCCI. 
 
4. Addenda/Clarifications 
 
Any changes, if any, to this RFP will be made by the HCCI through a written addendum transmitted via 
e‐mail.  No verbal modification will be binding. 
 
5. Pre‐Contractual Expenses 
 
Pre‐contractual expenses are defined as expenses incurred by the Proposer in: 1) preparing its proposal 
in response to this RFP; 2) submitting the proposal to the HCCI; or 3) any other expenses incurred by 
the Proposer prior to the date of execution of the proposed agreement. 
 
The HCCI shall not, in any event, be liable for any pre‐contractual expenses incurred by the Proposers 
in the preparation of their proposals.  Proposers shall not include any such expenses as part of their 
proposals. 
 
6. Exceptions and Deviations 
 
Any exceptions to the requirements  in this RFP must be  included  in the proposal submitted by the 
Proposer.    Segregate  such  exceptions  as  a  separate  element  of  the  proposal  under  the  heading 
“Exceptions and Deviations.” 
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7. Contract Award 
 
Issuance of this RFP and receipt of proposals do not commit the HCCI to award a contract.  The HCCI 
reserves the right to postpone opening for its own convenience, to accept or reject any or all proposals 
received in response to this RFP.  
 
8. Joint Offers 
 
Where two or more Proposers desire to submit a single proposal in response to this RFP, they should 
do so on a prime‐subcontractor basis rather than as a joint venture.  The HCCI intends to contract with 
a single firm and not with multiple firms doing business as a joint venture. 

 
 

9. Contact Person 
 
The  Proposer’s  sole  point  of  contact with  the HCCI  for  this  proposal  is  Laura  Jester.   No  contact 
regarding this RFP is to be made with other members of the HCCI, unless so directed by Ms. Jester. 

 
10. HCCI Rights 
 
The HCCI may investigate the qualifications of any Proposer under consideration, require confirmation 
of information furnished by the Proposer, and require additional evidence of qualifications to perform 
the work described in this RFP.  The HCCI reserves the right to: 
 

a. Reject any or all proposals. 
b. Cancel the Request for Proposals; 
c. Issue a subsequent Request for Proposals; 
d. Remedy errors in the Request for Proposal; 
e. Appoint evaluation committees to review proposals; 
f. Establish a short  list of 3 Proposers eligible for  interview after evaluation of written 

proposals; 
g. Negotiate with any, all, or none of the RFP respondents; and 
h. Reject and replace one or more subcontractors. 

 

B.  Components for the Proposal 
 

1. Letter of Transmittal 
 
Address  the  letter  of  transmittal  to  the  address  on  the  cover  page  of  this  RFP  and  include,  at  a 
minimum, the following: 
 

a. Identification of the offering firm(s), including name, address, and telephone number 
of each firm; 

b. Acknowledgment of receipt of RFP addenda, if any; 
c. Name, title, address, telephone and fax numbers, and email address (if any) of contact 

person during period of proposal evaluation; 
d. A statement to the effect that the proposal shall remain valid for a period of not less 

than 90 days from the date of submittal; and 
e. Signature of a person authorized to bind the offering firm to the terms of the proposal. 
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2. Proposer’s Team Organization 
 
Provide an organization chart showing the interrelationship of the Proposer’s team members and key 
personnel.    Identify  the  team members’ areas of  responsibility.   Provide  subcontractors’  company 
name, address, contact person, and telephone number.  Describe your previous experience working 
with each subcontractor. 
 

 
3. Qualifications and Experience 
 

  Identify similar projects undertaken by the Proposer’s team within the last five (5) years.  Document 
the team members’ actual responsibility on each project.  Provide portfolios (links to online resources 
are acceptable) with examples of previous work, as appropriate. The subcontractors’ project should 
be similar to the work they will perform on this project.  For each project, provide the client’s name, 
address and telephone number for a contact person currently available who is familiar with the firm’s 
performance  on  each  project  listed.    The  contact  person  should  be  familiar with  the  firm’s  key 
personnel. 

 
4. Key Personnel 
 
For each of the key personnel shown in the organization chart, provide a one‐ to two‐page résumé.  A 
longer  résumé may be used  for  the project manager.    Include  in  the project manager’s  résumé  a 
summary of experience with any specialization or expertise at the local, state and national level needed 
for the project. 

 
5. Work Plan and Budget for Scope of Services 
 

  The  proposal  should  demonstrate  the  Proposer  understands  of  project  goals.  The  proposal must 
include a clear description of the methods or process to be used to develop each component in the 
scope of services.  In addition, the Proposer shall include a project schedule that details tasks, timelines 
and work products. 
 
The Proposer shall provide a detailed budget for the proposed project. The budget should include each 
of the tasks/products in the scope of services and provide: 

a. Professional fees, including hourly rates and number of hours to be worked per person 
b. Direct expenses (equipment, supplies, etc.) 
c. Contract labor 
d. Travel and lodging 
e. Other, as appropriate 
 

6. Conflict of Interest 
 
The  Proposer must  identify  any  potential  conflict  of  interest  it may  have  providing  the  services 
contemplated by this RFP. 
 

VI.  Evaluation of Proposals  
 

Firms and their proposals will be evaluated on the following criteria. These criteria will be the basis for review 
and assessment of the written proposals and optional interview session. At the discretion of HCCI, interviews 
of the top‐rated Contractors may be conducted. 

The rating scale shall be from 1 to 5, with 1 being a poor rating, 3 being an average rating, and 5 being an 
outstanding rating. 
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QUALIFICATION  STANDARD  Score (1‐5) 

 

Scope of Proposal 
Does the firm demonstrate an understanding of the project? Does 
the proposal address all elements of  the RFP? Does  the proposal 
show an understanding of the project goals and desires outcomes? 
Are there any exceptions to the specifications, Scope of Work, or 
agreement?  Does  the  proposal  provide  examples  of  innovative 
engagement and marketing  techniques? Can  the  target  start and 
completion dates be met? 

 

 

Firm Capability 

Does the firm have the resources, capacity and support 
capabilities required to successfully complete the project on‐
time and in‐budget? 

Has the firm successfully completed previous projects of this type 
and scope? 

 

 

Assigned Personnel 
Do  the  persons  who  will  be  working  on  the  project  have  the 
necessary  skills  and  qualifications?  Are  sufficient  people  of  the 
requisite skills and qualifications assigned to the project? 

 

Project Approach & 
Marketing 
Research 

Does  the project approach  seem appropriate  to  reach  the  target 
audience? Is there an understanding of how the final campaign will 
it fit into the overall framework as laid out in Attachment A? Is the 
proposed market research appropriate? 

 

 

Cost & Work Hours 
Does the proposal include detailed cost break‐ down for each cost 
element as applicable and are the line‐item costs competitive? Are 
the work  hours  presented  reasonable  for  the  effort  required  by 
each project task or phase? 

 

VII.  Contract Terms and Conditions 

The following terms and conditions, together with any necessary State requirements, shall be  incorporated 
into the agreement with the successful proposer. 
 
A. Term 

The term of the contract to be awarded under this RFP is expected to commence in early December 2021 and 
end on date specified in the approved contract. 

 
B. Contract 
 
The  selected  Contractor  would  enter  a  contract  with  the  HCCI  fiscal  agent:  Riley  Purgatory  Bluff  Creek 
Watershed District. The Contractor must be willing to sign a contract that has the terms set forth in the form 
of the contract (Attachment B). 
 
The HCCI has the right to make any additions, deletions, changes and modifications to the form contract as it 
deems necessary, prior to the award of the contract. 
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Attachment A:  
Framework for Engaging Resident and Faith-based 
Establishment Boards and Committees on Winter 
Maintenance and Chloride Pollution Reduction 
 

Target Audience: Homeowners’ associations, condo associations, and faith‐based establishments have 
boards/committees that make decisions about priorities, vendors, and budgets. Engaging this group is an opportunity 
to build community capacity at a hyper‐local scale. Boards/committees have interest and influence, and care deeply 
about their space. The members are generally there long‐term providing opportunities for relationship building with 
local leaders and culture‐setting in their association and in the greater community. 
 

Goal: Reduce chloride at private properties which are managed by boards and committees (condo, townhomes, 
faith‐based establishments).  

RECRUITMENT 

Outcome:	Local	groups	identified	and	invited	to	participate	in	the	program.	
 
Steps 

 LOCAL STAFF: Develop local list of homeowner’s associations, condo associations, and faith‐based 
establishments. Cities have this information available through relatively simple GIS queries. City Departments 
or Commissions may have a pulse on early‐adopter candidates. Use City GIS inventory to generate list of 
names and addresses. 

 Send letter (developed by MARKETING FIRM) for initial invite to groups to sign‐up for the program. 

 Use direct mail, social media, and/or other contact information if available to market the program. (Content 
developed by MARKETING FIRM) 
 

ENGAGEMENT 

Activity:	Information	shared	with	group	through	presentation	(facilitated	or	self‐serve).	

Outcome:	Key	relationships	established.	
 
Steps 

 LOCAL STAFF: Schedule an initial meeting with the board or committee. Plan for an hour or less. Determine a 
location with the applicable technology requirements (screen, projector if needed). Meeting may occur at the 
participant facility or a city facility.  

 Inform. Introduce topic, impacts, cost, liability, best practices, myths, success stories, etc. Use messages, 
materials, presentations, videos produced by MARKETING FIRM. 

 Learn. Lead facilitated discussion on site‐specific challenges and opportunities. Lead optional field/site walk. 
Use discussion topics produced by MARKETING FIRM. 

 
Package some materials so groups may self‐serve if they prefer or if a facilitated option is unavailable. Offer to host 
online or to provide electronic or printed materials via email request. 
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ADAPTIVE MANAGEMENT 

Outcome:	Facility	profile	one‐pager	created.	

Outcome:	Action	items	selected,	and	stakeholders	commit	to	take	action.	

Outcome:	Technical	support	offered.	

Outcome:	Measure	and	monitor,	refine	and	adapt.	Continuous,	incremental	improvement.	
 
Steps – Performed by LOCAL STAFF 

 After the initial engagement, create a facility profile. Summarize the current snow and ice management 
program. Describe opportunities and challenges, things that are working and things that are not working. 
Make recommendations, as appropriate, for actions the group might consider to measure, monitor, refine, 
and adapt to reduce their chloride use. Include a map.  

 Review the draft profile with the group. 

 Make plans/pledge to consider actions. At a minimum make plans to reconnect and reevaluate the following 
year. 

 Offer technical assistance/resources/advice/site visits as appropriate. 

 Invite the group to join the community of practice. 
 

COMMUNITY OF PRACTICE 

Outcome:	Cohort	established.	

Outcome:	Investment	in	key	relationships.	

Outcome:	Word‐of‐mouth	recruitment.	
 
Steps Performed by LOCAL STAFF 

 Once or twice per year newsletter. Share training links, general advice, success stories, common questions 
(and answers), news you can use, facility profiles, owner interviews, etc. 

 Annually reach out to groups that have gone through the program (mail, email, phone). Share the latest 
facility profile and iterate updates as needed. Update activities, actions, scope new opportunities, renew 
pledge. Offer support. 

 Refresher presentations as needed as groups turnover. 

 Celebrate/recognize progress. 

 Welcome new interest and enroll as schedule allows.  
 

EVALUATION 

Outcome:	Annual	evaluation	of	program,	materials,	and	outcomes.	
 
Steps Performed by LOCAL STAFF 

 Humbly observe what’s working and not working.  

 Incorporate new technology/best practices. 

 Request input from participants. 

 Implement changes. 
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Attachment B: 
 

SERVICES AGREEMENT BETWEEN 
RILEY PURGATORY BLUFF CREEK WATERSHED DISTRICT and 

XXXXXXXX 
 

This Agreement is entered into between the Riley Purgatory Bluff Creek Watershed District, a public body 
with powers set forth at Minnesota Statutes chapters 103B and 103D (RPBCWD), and the   , a 
private Minnesota corporation (“CONSULTANT”).  In consideration of the mutual terms and conditions set 
forth herein, including the obligations of mutual consideration, the sufficiency of which is hereby 
acknowledged, RPBCWD and CONSULTANT agree as follows: 

1. Services 

CONSULTANT will perform the work described in the Scope of Services dated _________________, 2021, 
attached hereto as Exhibit A and incorporated herein (“the Services”).  The RPBCWD, at its discretion, in 
writing may suspend work immediately or amend the Services to delete any task or portion thereof.  The 
RPBCWD will compensate for authorized work by CONSULTANT on a task deleted or modified by the 
RPBCWD in accordance with Paragraphs 5 and 6.   

2. Independent Contractor 

CONSULTANT is an independent contractor under this Agreement.  CONSULTANT will select the means, 
method and manner of performing the Services.  Nothing herein contained is intended or should be construed 
to constitute CONSULTANT as the agent, representative or employee of the RPBCWD in any manner. 
Personnel performing the Services on behalf of CONSULTANT will not be considered employees of the 
RPBCWD and are not entitled to any compensation, rights or benefits of any kind from the RPBCWD. 

3. Subcontract and Assignment 

CONSULTANT will not assign, subcontract or transfer any obligation or interest in this Agreement or any of 
the Services without the written consent of the RPBCWD and only in accordance with any conditions of that 
consent.   

4. Standard of Care; Indemnification 

CONSULTANT will perform the Services with due care and in accordance with applicable professional 
standards.  CONSULTANT will indemnify, defend and hold harmless the RPBCWD, its board members, 
employees and agents from any and all actions, costs, damages and liabilities of any nature to the degree they 
are the result of CONSULTANT's negligence, including professional negligence, or other action or inaction 
by CONSULTANT that is the basis for CONSULTANT's liability in law or equity. 

5. Compensation 

The RPBCWD will compensate CONSULTANT for the Services in accordance with Exhibit A.  Invoices are 
to be submitted no more frequently than monthly.  Payment for undisputed work is due within 30 days of 
receipt of invoice.  

The RPBCWD will not make final payment until CONSULTANT has provided proof of compliance with state 
income tax withholding requirements pursuant to Minnesota Statutes § 270C.66. 
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CONSULTANT will maintain the books, records, documents, and accounting procedures and practices 
relevant to this Agreement for a minimum of six years for examination by the RPBCWD or the state auditor. 

6. Term and Termination 

This Agreement is effective when fully executed by the parties.  It terminates on XXXXXXXX, unless earlier 
terminated as set forth herein.   

The RPBCWD may terminate this Agreement at its convenience, by a written termination notice stating 
specifically what prior authorized or additional services CONSULTANT is to complete.  CONSULTANT will 
receive full compensation for all authorized work performed, except that CONSULTANT will not be 
compensated for part performance of any task identified in Exhibit A if termination is due to CONSULTANT’s 
material breach of this Agreement.   

7. No Waiver 

Notwithstanding any other term of this Agreement, the RPBCWD waives no immunities in tort.  This 
Agreement creates no right in and waives no immunity, defense or limitation on liability with respect to any 
third party.  

8. Insurance 

At all times during the term of this Agreement, CONSULTANT will have and keep in force the following 
insurance coverages:  

A. General liability: $1.5 million each occurrence and aggregate, on an occurrence basis. 

B. Workers’ compensation: in accordance with legal requirements applicable to CONSULTANT. 

CONSULTANT will not commence work until it has filed with the RPBCWD a certificate of insurance clearly 
evidencing the required coverages and naming the RPBCWD as an additional insured with primary coverage 
for general liability on a non-contributory basis, as well as a copy of the additional insured endorsement.  The 
certificate will name the RPBCWD as a holder and will state that the RPBCWD will receive written notice 
before cancellation, nonrenewal or a material change in any described policy under the same terms as 
CONSULTANT.     

9. Compliance with Laws 
 
CONSULTANT will comply with the laws and requirements of all federal, state, local and other governmental 
units in connection with performing the Services, and will procure all licenses, permits and other rights 
necessary to perform the Services. 

In performing the Services, CONSULTANT will ensure that no person is excluded from full employment 
rights or participation in or the benefits of any program, service or activity on the ground of race, color, creed, 
religion, age, sex, disability, marital status, sexual orientation, public assistance status or national origin; and 
no person who is protected by applicable federal or state laws, rules or regulations against discrimination 
otherwise will be subjected to discrimination. 

10. Data 

All data obtained or generated by CONSULTANT in performing the Services, including documents in hard 
and electronic copy, software, and all other forms in which the data are contained, documented or 
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memorialized, are the property of the RPBCWD.  CONSULTANT retains a nonexclusive license to use the 
materials and may publish or use the materials in its professional activities. 

Any CONSULTANT warranty under this agreement does not extend to any party other than the RPBCWD or 
to any use of the materials by the RPBCWD other than for the purpose(s) for which CONSULTANT is 
compensated under this Agreement.   

11. Data Practices; Confidentiality 

If CONSULTANT receives a request for data pursuant to the Data Practices Act, Minnesota Statutes chapter 
13 (DPA), that may encompass data (as that term is defined in the DPA) CONSULTANT possesses or has 
created as a result of this agreement, it will inform the RPBCWD immediately and transmit a copy of the 
request.  If the request is addressed to the RPBCWD, CONSULTANT will not provide any information or 
documents, but will direct the inquiry to the RPBCWD.  If the request is addressed to CONSULTANT, 
CONSULTANT will be responsible to determine whether it is legally required to respond to the request and 
otherwise what its legal obligations are, but will notify and consult with the RPBCWD and its legal counsel 
before replying.  Nothing in the preceding sentence supersedes CONSULTANT’s obligations under this 
agreement with respect to protection of RPBCWD data, property rights in data or confidentiality.  Nothing in 
this section constitutes a determination that CONSULTANT is performing a governmental function within the 
meaning of Minnesota Statutes section 13.05, subdivision 11, or otherwise expands the applicability of the 
DPA beyond its scope under governing law. 

12. Equipment and Supplies 

CONSULTANT will provide all equipment and supplies used in performance of the Services.   

13. Continuation of Obligation 

Insurance obligations; warranties and obligations to defend, indemnify and hold harmless; and requirements 
concerning preservation and maintenance of documents will survive completion of the Services and the term 
of this Agreement. 

14. Notices 

Any written communication required under this Agreement to be provided in writing will be directed to the 
other party as follows: 

To RPBCWD: 
 

Administrator 
Riley Purgatory Bluff Creek Watershed District 
14500 Martin Drive, Suite 1500 
Eden Prairie MN 55344 

 
To CONSULTANT: 
 

 
 
  

 
Either of the above individuals may in writing designate another individual to receive communications under 
this Agreement. 

page 51



 

14 

15. Whole Agreement 

The entire agreement between the two parties is contained herein and this Agreement supersedes all oral 
agreements and negotiations relating to the subject matter hereof.  Any modification of this Agreement is valid 
only when reduced to writing as an amendment to the Agreement and signed by the parties hereto.   
 
16. Time Is of the Essence 
 
Time is of the essence in performing the Services. 
 
IN WITNESS WHEREOF, intending to be legally bound, the parties hereto execute and deliver this 
Agreement. 

 
Consultant     RILEY PURGATORY BLUFF CREEK 

      WATERSHED DISTRICT 
 
By_________________________  By__________________________ 
   Its________________________     Its_________________________ 
 
 
Date:      Date: 
 

APPROVED as to FORM & EXECUTION 
 
 
___________________________ 
RPBCWD Attorney 
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Exhibit A 
Scope of Services 
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This document entitled Gaulke Pond and Crystal Lake Pump Operating Plan was prepared by Stantec 

Consulting Services Inc. (“Stantec”) for the account of Shingle Creek Watershed Management 

Commission (the “Client”). Any reliance on this document by any third party is strictly prohibited. The 

State of Minnesota, cities and municipalities in Minnesota, and other applicable regulatory agencies may 

use this report for information purposes. The material in it reflects Stantec’s professional judgment in light 

of the scope, schedule and other limitations stated in the document and in the contract between Stantec 

and the Client. The opinions in the document are based on conditions and information existing at the time 

the document was published and do not take into account any subsequent changes. In preparing the 

document, Stantec did not verify information supplied to it by others. Any use which a third party makes of 

this document is the responsibility of such third party. Such third party agrees that Stantec shall not be 

responsible for costs or damages of any kind, if any, suffered by it or any other third party as a result of 

decisions made or actions taken based on this document. 

 

Prepared by   
(signature) 

Ross Mullen 

 

Reviewed by   

(signature) 

Todd Shoemaker 

 

Approved by   

(signature) 

Todd Shoemaker 
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EXECUTIVE SUMMARY 

Gaulke Pond and Crystal Lake are located in the Cities of Crystal and Robbinsdale, respectively. Each is 

landlocked and depends on pumps to manage water levels and minimize flooding. Between the six years 

from 2014 to 2019, the Twin Cities received approximately an extra year of precipitation. This required 

each City to actively manage pumping more than ever before and motivated this study to determine 

potential downstream effects of increasing the discharge from and changing the timing of pumping from 

Gaulke Pond and Crystal Lake. 

 

Stantec studied the Gaulke and Ryan Lake watersheds by merging two existing PCSWMM hydrologic 

and hydraulic models: the Shingle Creek Watershed Management Commission preliminary HUC-8 model 

(“Commission Model”) and the Gaulke Pond watershed model developed for the City of Crystal Central 

Core Stormwater Project. We established two baseline or existing conditions based on existing Minnesota 

Department of Natural Resources permits for pumping from Crystal Lake. We then used the baseline 

models to evaluate eleven different alternatives or modifications to Gaulke Pond, Crystal Lake and other 

watershed features.  

 

General conclusions from the alternatives analysis included:  

 

• Crystal Lake – slight reductions to the maximum water surface elevations but significant reductions to 

the duration of high-water on Crystal Lake for the 10-, 50-, and 100-year events.  

• Gaulke Pond – maximum water levels were reduced by 0.1 to 0.3 feet and the durations of high-water 

reduced by up to one-third. 

• Twin Lake and Ryan Lake 

− Because of the shape of the hydrographs and the relative height of the no-wake zone above the 

normal water level, some alternatives may increase the duration of high-water on Twin Lake with 

a simultaneous reduction of high-water duration on Ryan Lake. 

− Some alternatives will increase the 100-year flood elevation of Ryan Lake by less than one inch 

compared to the Baseline 1 Model. This increase is less than one-half inch when compared to the 

Baseline 2 Model.  

− City staff report the significant reduction in duration of high water for Crystal Lake, Ryan Lake, 

and Gaulke Pond is of far greater benefit than the likely immeasurable impact of the Ryan Lake 

100-year high water level increasing by one inch (0.1 feet) in the 100-year event.  

• Permanent pumping from Ryan Lake to Crystal Lake may increase total phosphorus loading to Ryan 

Lake by up to four percent. This is not significant and will not negatively impact the water quality of 

Ryan Lake. It also does not account for the alum treatment scheduled for Crystal Lake in June 2021, 

which will likely further decrease the potential phosphorus load to Ryan Lake. 
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1.0 INTRODUCTION 

1.1 BACKGROUND AND PURPOSE 

The subsequent sections discuss the background and purpose of this study and are organized by 

subwatershed and the municipality that prompted that requested the analysis. 

  
The Gaulke Pond Watershed (City of Crystal) 

Gaulke Pond is in the City of Crystal, south of 41st Avenue North and east of Douglas Drive North. The 

pond site is bordered to the north by property owned by the City of Crystal, to the east by the Fair School, 

and to the south and west by residential properties. Gaulke Pond is the most downstream of a series of 

four ponds (including Memory Pond, Brownwood Pond, and Hagemeister Pond) that collect runoff from a 

905-acre mixed residential, institutional, and commercial watershed draining portions of New Hope, 

Crystal, and Robbinsdale. Approximately 40% of this watershed is impervious. Figure 1-1 shows the 

location of the Gaulke Pond in the city and some of the surrounding features. 

Gaulke Pond is land-locked, meaning it has no gravity outlet. Instead, water is pumped from the pond 

through an existing stormwater lift station to a 15-inch gravity storm sewer north of the Fair School, which 

flows east under 40th Avenue into Robbinsdale (east of Adair Avenue). The 15-inch gravity storm sewer 

size increases to an 18-inch at Zane Avenue N (one block east) and a 21-inch at Yates Avenue N (one 

block further east). Downstream of Xenia Avenue N, the storm sewer is an arch pipe of increasing size as 

it flows east, eventually discharging to Graeser Pond then to the 45th Avenue Pond and finally discharging 

into Lower Twin Lake as shown on Figure 1-2. 

To address flood risk in the watershed and improve maintenance, the City of Crystal has commissioned a 

study to perform detailed watershed modeling and to design and construct improvements and 

infrastructure. This study assumes The Central Core Stormwater Project is completed as planned and 

includes the following project elements: 

• Assessment of flood mitigation alternatives at Brunswick Avenue north of 42nd Avenue North and 

Colorado Avenue south of 42nd Avenue N, which may recommend additional discharge to the 

Gaulke Pond chain; 

• Dredging sediment, expanding flood storage, and replacing existing stormwater lift station on 

Gaulke Pond (MDNR PWI #27-643). 

Under the agreement to discharge the Gaulke Pond watershed into the City of Robbinsdale, the City of 

Crystal is bound by the terms of a 1962 inter-community agreement to discharge a maximum of 1,400 

gpm (3.12 cfs) only during periods of no flow or dry weather (City of Crystal, 1962). This agreement is 

included in Appendix A.  

In preparation for The Central Core Stormwater Project, the City of Crystal commissioned the Gaulke 

Pond Discharge Rate Evaluation (Wenck Associates, Inc., 2019) to assess the discharge capacity of the 
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gravity storm sewer beneath 40th Avenue and to determine the feasibility of increased pumping rates from 

Gaulke Pond (Appendix B). The study concluded that the discharge capacity of the 15-inch storm sewer 

is about 5.5 cfs (approx. 2,500 gpm) when flowing full and the capacity of the 18-inch gravity sewer is 

about 10.2 cfs (approx. 4,500 gpm) when flowing full.  Because pipe capacity is slightly larger when 

flowing near-full, 10.2 cfs was rounded up to 11 cfs (4,950 gpm). 

The City of Crystal desires for this 2021 study to use the conclusions of the 2019 study as the basis for 

determining the watershed-wide effects of increasing the discharge from and changing the timing of 

pumping Gaulke Pond from that included in the 1962 inter-community agreement, including: 

• Impacts to storm sewer in Robbinsdale; 

• Flood elevations and durations of flooding on the Twin Lake chain and Ryan Lake; and 

• Flood elevations, discharge, erosivity, and/or scour impacts to Shingle Creek. 
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Figure 1-1 Gaulke Pond Subwatershed 
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Figure 1-2 Lower Twin Lake Subwatershed 
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The Crystal Lake Watershed (Robbinsdale) 

Crystal Lake is located in the City of Robbinsdale, south of 40th Avenue North and east of Bottineau 

Boulevard.  Crystal Lake collects runoff from a 1,237-acre mixed residential, institutional, and commercial 

watershed draining portions Robbinsdale, Crystal, and Minneapolis. Crystal Lake and its contributing 

subwatershed are shown on Figure 1-2. 

Crystal Lake is a naturally land-locked lake, meaning it has no gravity outlet.  Runoff directed to the lake 

is pumped by a permanent stormwater lift station through 1,780 feet of 8-inch diameter forcemain that 

connects to the City of Minneapolis storm sewer at the intersection of Xerxes Avenue and 42nd Avenue 

and by a portable pump that discharges to storm sewer leading to Ryan Lake. The terms of this 

permanent pumped outlet are governed by a 1992 Minnesota Department of Natural Resources 

(MNDNR) pumping permit, a 1994 amendment to the 1992 permit, and a 2020 temporary permit. 

• The 1992 MNDNR pumping permit (#92-6123) authorized the City of Robbinsdale to construct a 

permanent pumped outlet from Crystal Lake to pump up to 800 gpm (1.79 cfs) between the 

months of March and November when the lake was above the Ordinary High-Water Level (OHW, 

847.5 feet NGVD29). The pumping was stipulated to cease when the water level in Crystal Lake 

fell below the OHW or when the Shingle Creek WMC or the City of Minneapolis determine that 

there are downstream problems due to high water. 

• The December 1994 amendment to the 1992 MNDNR pumping permit authorized the City of 

Robbinsdale to pump up to 1,150 gpm (2.56 cfs) through the permanent pumped outlet and to 

pump up to 800 gpm (1.79 cfs) using a portable pump and 1,280 feet of 8-inch diameter irrigation 

pipe to Ryan Lake. The amendment required that only one of the two pumps (either the 

permanent pump or the portable pump) could be used at any given time. This amendment 

provided the City of Robbinsdale greater flexibility to discharge from Crystal Lake. 

• The May 2020 temporary permit (2019-2958) authorized the City of Robbinsdale to increase the 

discharge from 800 to 1,200 gpm from Crystal Lake to Ryan Lake. The temporary permit allowed 

for pumping when Crystal Lake is above the OHW and did not include restrictions on 

simultaneous pumping to Minneapolis storm sewer.  

Storm sewer in the City of Minneapolis cannot handle additional discharge from Crystal Lake permanent 

outlet (City of Robbinsdale, 2019). Therefore, the City of Robbinsdale desires for this 2021 study to 

determine the watershed-wide effects of increasing the discharge from Crystal Lake to Ryan Lake, with 

pumping beginning when the water level in Crystal Lake exceeds the OHW, including: 

• Flood elevations and durations of flooding on the Twin Lake chain and Ryan Lake; 

• Flood elevations, discharge, erosivity, and/or scour impacts to Shingle Creek; and 

• Water quality considerations of pumping from a nutrient impaired waterbody (Crystal Lake) to a 

non-impaired waterbody (Ryan Lake has been delisted). 

 
Shingle Creek Watershed (Shingle Creek WMC and Minneapolis) 

The Cities of Robbinsdale and Crystal are developing or revising existing pumping plans to outlet areas 

within their cities into the Twin and Ryan Lakes chain. Because there are multiple member cities involved 
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(Crystal, Robbinsdale, and Minneapolis) and there are permitting and agreements in place governing the 

discharge between member cities as well as watershed-wide impacts that may result from pumping from 

one municipality to the other, the Shingle Creek WMC has requested this study to determine the risk to 

each member city. 
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2.0 METHODS 

2.1 HYDROLOGIC AND HYDRAULIC MODEL UPDATES 

Stantec staff merged two PCSWMM hydrologic and hydraulic models to complete this study: 

1. The Shingle Creek Watershed Management Commission preliminary HUC-8 model 

(“Commission Model”) submitted to the Minnesota Department of Natural Resources on March 

30, 2021, was used to model the entire Shingle Creek watershed, including current study areas 

for Crystal Lake, Twin Lake, and the Single Creek. This represents the best available information 

for the watershed and it was prepared in accordance with FEMA technical guidance and 

standards in order to replace the 2016 effective model at a future date(Federal Emergency 

Management Agency, 2016).  

2. The detailed two-dimensional Gaulke Pond watershed model developed for the Central Core 

Stormwater Project replaced the “Commission Model” within the Gaulke Pond subwatershed to 

provide additional detail within this subwatershed. Because the newly combined model simulates 

three months to understand the hydrologic impacts on Twin Lake, Ryan Lake, and Shingle Creek, 

portions of this model were converted to one-dimensional analysis due to excessively long model 

run times (initial runs exceeded 600 hours for each of the storms simulated for each alternative 

discussed in subsequent sections). 

3. The Commission Model was based on the 2011 MNDNR LiDAR data for Hennepin County. At the 

time of the LiDAR flight, the water level measured in Crystal Lake (847.8 feet NGVD29) exceeded 

the OHW (847.5 feet NGVD29). The Crystal Lake storage curve was modified using a 1963 

MNDNR survey of the Crystal Lake so the proposed pumping operation could be modeled. 

Additional updates to the combined model included: 

• City of Robbinsdale storm sewer maps to update the model along 40th Avenue; 

• The valves at Old Dutch and Brownwood Ponds were simulated as open; and 

• The Gaulke Pond pump began operation immediately after the conclusion of rainfall to meet 

the dry weather criteria discussed in the 1962 inter-community agreement. 

 

2.2 ANALYZED STORM DURATION 

The analysis focused on the 24-hour storm due to the dry weather restriction in the 1962 inter-community 

agreement for Gaulke Pond. The 24-hour duration storm is used to simulate the flood elevations for an 

intense, discrete storm where the pump could remain off until the conclusion of precipitation. The 10-day 

nested rainfall and 10-day snowmelt events result in higher maximum water levels on waterbodies in the 

study area and are used to simulate the flood elevations from a prolonged wet period (like that observed 

in 2014). These prolonged wet periods are likely to include dry and wet times, where the inter-community 
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agreement would require modulation of the pump operations and the direct impacts of pumping 

operations would be harder to discern. 

2.3 MODELED SCENARIOS 

The subsequent sections discuss the scenarios modeled in the combined PCSWMM hydrologic and 

hydraulic model. Each model was simulated for a period of three months with the design storm occurring 

on the first day. 

2.3.1.1 Baseline 1 Model 

The Baseline 1 Model considers the Gaulke Pond subwatershed after The Central Core Stormwater 

Project, but the discharge from the Gaulke Pond lift station is assumed to remain at the flow rate stated 

the existing inter-community agreement. Pumping from the Gaulke Pond stormwater lift station is 

assumed to begin immediately following the conclusion of rainfall. Pumping from Crystal Lake is assumed 

to be discharged through the permanent stormwater lift station to the City of Minneapolis at a rate of 

1,150 gpm (2.56 cfs).  

2.3.1.2 Baseline 2 Model 

The Baseline 2 Model is identical to Baseline 1, except pumping from Crystal Lake is assumed to be 

discharged through the permitted portable stormwater pump to Ryan Lake at a rate of 800 gpm (1.78 cfs) 

instead to the City of Minneapolis. This baseline represents an alternate, permitted, operating condition 

that could be used by the city of Robbinsdale. 

2.3.1.3 Alternatives Analysis 

The following sections discuss the alternatives modeled for this analysis.  

1. Oregon Avenue Pipe Lining 

This alternative reflects the proposed lining of the north flowing storm beneath Oregon Avenue 
between Old Dutch Pond and the 90-degree turn (to eastbound) at 4301 Oregon Avenue North in 
New Hope. Based on manufacturer specifications, the diameter of these pipes was reduced by 0.05 
feet and the Manning’s roughness set to 0.011. 
 
The Gaulke Pond and Crystal Lake pumping operations were not changed relative to the Baseline 
Model 1. The proposed flood storage expansions in Gaulke Pond are included in this alternative. 
 

2. Upsizing 40th Avenue Storm Sewer from 15-inch to 18-inch 

This alternative simulates the replacement of the 15-inch gravity storm sewer Gaulke Pond and Zane 
Avenue with an 18-inch gravity storm sewer. 
 
The Gaulke Pond and Crystal Lake pumping operations were not changed relative to the Baseline 
Model 1. The proposed flood storage expansions in Gaulke Pond are included in this alternative. 
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3. Expansion of Fred Sims Park Storage 

This alternative simulates a conceptual-level design of significant increase in flood storage in Fred 
Sims Park just west of Memory Pond. The storage was maximized to the available space in Fred 
Sims Park, while minimizing infrastructure and utilizing disruption. 
 
The Gaulke Pond and Crystal Lake pumping operations were not changed relative to the Baseline 
Model 1. The proposed flood storage expansions in Gaulke Pond are included in this alternative. 
 

4. France Avenue Weir Removed 

This alternative was added to provide additional understanding of the watershed for future 
infrastructure planning. The compound weir at France Avenue between Lower Twin Lake and the 
Ryan Lake channel has a normal flow crest (runout elevation) that is approximately 15-inches above 
the invert of the France Avenue culvert and a high-flow crest that is approximately 36-inches above 
the invert of the France Avenue culvert. The entire weir was assumed to have been removed for this 
analysis, which results in the lowering of the normal water level of Lower Twin Lake by 15-inches.  
 
The Gaulke Pond and Crystal Lake pumping operations were not changed relative to the Baseline 
Model 1. The proposed flood storage expansions in Gaulke Pond are included in this alternative. 

 
5. High-Flow France Avenue Weir Lowered 

This alternative was added to provide additional understanding of the watershed for future 
infrastructure planning. Pursuant to Minnesota Statues 103.G.407, the runout elevation of a lake 
cannot change without unanimous consensus from all property owners abutting the OHW of the lake. 
This regulatory requirement makes Alternative 4 likely impossible. Therefore, the high-flow portion of 
the compound weir at France Avenue between Lower Twin Lake and the Ryan Lake channel was 
lowered to match the normal flow portion so that the runout elevation would not change (i.e. the 
section of weir that is 36-inches above the France Avenue culvert invert was lowered to be only 15-
inches above the France Avenue culvert invert).  
 
The Gaulke Pond and Crystal Lake pumping operations were not changed relative to the Baseline 
Model 1. The proposed flood storage expansions in Gaulke Pond are included in this alternative. 

 

6. Increased Pumping Rate from Crystal Lake (2.67 cfs) 
This alternative simulates the construction of a permanent stormwater lift station to pump water from 
Crystal Lake to Ryan Lake at a maximum flow rate of 1,200 gpm (2.67 cfs), likely along Chowen 
Avenue (City of Robbinsdale, 2019). This new 1,200 gpm discharge from Crystal Lake to Ryan Lake 
would be in addition to the existing pumping from Crystal Lake to Minneapolis storm sewer, both 
pumps would turn on when the Crystal Lake water level exceeds the OHW. 
   
The Gaulke Pond pumping operations were not changed relative to the Baseline Model 1. The 
proposed flood storage expansions in Gaulke Pond are included in this alternative. 
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7. Increased Pumping Rate from Crystal Lake, redirected to Twin Lake 

This alternative is identical to Alternative 6, but instead of routing the 1,200 gpm from Crystal Lake to 
Ryan Lake, the outfall is directed to Twin Lake. 

 
8. Increased Pumping Rate from Gaulke Pond (5.5 cfs) and Crystal Lake (2.67 cfs) 

This alternative simulates modifications to both the Gaulke Pond and Crystal Lake pumping 
operations: 

• Increased pumping rate from Gaulke Pond through the 40th Avenue North to 5.5 cfs (2,500 
gpm). This is the maximum flow rate through the existing 15-inch pipe without replacing it 
with a larger size. 

• The construction of a permanent stormwater lift station to pump water from Crystal Lake to 
Ryan Lake at a maximum flow rate of 1,200 gpm (2.67 cfs), likely along Chowen Avenue 
(City of Robbinsdale, 2019). This 1,200 gpm discharge from Crystal Lake to Ryan Lake would 
be in addition to the existing pumping from Crystal Lake to Minneapolis storm sewer.   

 
The proposed flood storage expansions in Gaulke Pond are included in this alternative. 
 

9. Increased Pumping Rate from Gaulke Pond (5.5 cfs)  
This alternative is similar to Alternative #8, but it only simulates modifications to Gaulke Pond 
pumping operations: 

• Increased pumping rate from Gaulke Pond through the 40th Avenue North to 5.5 cfs (2,500 
gpm). This is the maximum flow rate through the existing 15-inch pipe without replacing it 
with a larger size. 

 
The proposed flood storage expansions in Gaulke Pond are included in this alternative. 
 

10. Increased Pumping Rate from Gaulke Pond (11 cfs) and Crystal Lake (2.67 cfs) 
This alternative simulates modifications to both the Gaulke Pond and Crystal Lake pumping 
operations: 

• Increased pumping rate from Gaulke Pond through the 40th Avenue North to 11 cfs (4,950 
gpm), which requires replacement of the existing storm sewer west of Zane Avenue from a 
15-inch to an 18-inch.  

• The construction of a permanent stormwater lift station to pump water from Crystal Lake to 
Ryan Lake at a maximum flow rate of 1,200 gpm (2.67 cfs), likely along Chowen Avenue 
(City of Robbinsdale, 2019). This 1,200 gpm discharge from Crystal Lake to Ryan Lake would 
be in addition to the existing pumping from Crystal Lake to Minneapolis storm sewer.  

 
The proposed flood storage expansions in Gaulke Pond are included in this alternative. 
 

11. Increased Pumping Rate from Gaulke Pond (11 cfs)  
This alternative is similar to Alternative #10, but it only simulates modifications to Gaulke Pond 
pumping operations: 

• Increased pumping rate from Gaulke Pond through the 40th Avenue North to 11 cfs (4,950 
gpm), which requires replacement of the existing storm sewer west of Zane Avenue from a 
15-inch to an 18-inch.  
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The proposed flood storage expansions in Gaulke Pond are included in this alternative. 
 

12. Increased Pumping Rate from Gaulke Pond (5.5 cfs) with Change in Start Time  
This alternative simulates modifications to both the Gaulke Pond pumping rate and timing.  

• Increased pumping rate from Gaulke Pond through the 40th Avenue North to 5.5 cfs. 
• Gaulke Pond pumping beginning ‘mid-storm’ (halfway through the event). 

 
The Crystal Lake pumping operations were not changed relative to the Baseline Model 1. The 
proposed flood storage expansions in Gaulke Pond are included in this alternative. 
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3.0 RESULTS 

The PCSWMM model results for the 2-, 10-, 50-, and 100-year events are presented in Tables C.1 and 

C.2 in Appendix C. These tables present both the modeled maximum water level for each waterbody 

(maximum flow rate for Shingle Creek) as well as a meaningful index of the duration of high-water (e.g. 

time above no-wake elevations or duration of minimal freeboard) to Baseline 1 and 2, respectively. The 

tables are organized such that the results of the Baseline Model (either 1 or 2) are presented in absolute 

values and the alternatives are presented as the change from the baseline for that event.  

Further discussion of each alternative is included below. 

1. Oregon Avenue Pipe Lining 

Lining the Oregon Avenue pipe between Old Dutch Pond and the 90-degree turn (to eastbound) at 

4301 Oregon Avenue North in New Hope does not appreciably impact the Gaulke Pond chain or 

other downstream waterbodies compared to Baselines 1 and 2. The model shows a reduction in the 

maximum water surface level of one tenth of a foot at Old Dutch Pond for the 10-, 50-, and 100-year 

events. 
 
2. Upsizing 40th Avenue Storm Sewer from 15-inch to 18-inch 

Increasing the size of the 40th Avenue storm sewer between Gaulke Pond and Zane Avenue N from 

a 15-inch to an 18-inch, without pumping rate and other changes, does not result in any change to the 

maximum water surface elevation or duration of high-water for any waterbody for any event 

compared to Baselines 1 and 2. 
 
3. Expansion of Fred Sims Park Storage 

The addition of flood storage at Fred Sims Park, reduces maximum water levels on the Gaulke Pond 

chain by 0.1-0.4-feet, particularly for Memory and Brownwood Pond. More frequent events (the 10-

year and 50-year) show a small reduction in the duration of high-water levels (half a day) for some 

ponds. 

 
4. France Avenue Weir Removed 

Complete removal of the France Avenue weir between Lower Twin Lake and Ryan Lake resulted in 

reduced maximum water levels on both Twin and Ryan Lake of up to 1.1 feet due to the additional 

flood storage and lowered normal water level of Twin Lake. Additionally, the analysis showed a slight 

reduction of high-water durations on Lower Twin Lake for all events and significant reductions to the 

duration of high-water on Ryan Lake. 
 

5. High-Flow France Avenue Weir Lowered 

Lowering the high-flow portion of the France Avenue weir between Lower Twin Lake and Ryan Lake 

provides a more limited benefit to maximum water levels and high-water level durations compared to 

complete removal of the weir.  Durations of high-water on Twin Lake are reduced by approximately 

25% in exchange for slight increases in maximum water levels on Ryan Lake. 
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6. Increased Pumping Rate from Crystal Lake (2.67 cfs) 
The addition of a permanent stormwater lift station capable of pumping up to 2.67 cfs (1,200 gpm) 
from Crystal Lake to Ryan Lake, results in slight reductions to the modeled maximum water surface 
elevation only during the 100-year but provides significant reductions to the duration of the high-water 
on Crystal Lake.  For the 10-, 50-, and 100-year events, the duration of high-water levels on Crystal 
Lake was reduced by more than half by adding the pump to Ryan Lake. The maximum water level on 
Ryan Lake increased by 0.1-0.3 feet and the duration of high-water was unchanged compared to 
Baseline 1, but there is no change to the maximum water surface elevation on Ryan Lake in the 50- 
and 100-year (when rounded to the closest tenth of a foot) compared to Baseline 2.  
 
Based on 1996-1999 water quality data for Ryan Lake, the average total phosphorus load to Ryan 
Lake is 263 kg/year. Based on the frequency of anticipated pumping of Crystal Lake provided by 
Robbinsdale city staff (approximately 30 days per year) and the average total phosphorus 
concentration in Crystal Lake, the addition of the permanent pump from Ryan Lake to Crystal Lake is 
likely to increase total phosphorus loading to Ryan Lake by up to four percent. Moreover, periods of 
high water levels are likely marked with reduced total phosphorus concentrations and Crystal Lake is 
scheduled to have an in-lake alum treatment to reduce total phosphorus in 2021. Therefore, we do 
not expect pumping from Crystal Lake to Ryan Lake to negatively impact the water quality of Ryan 
Lake. 

Table 3-1 Anticipated Total Phosphorus Loading to Ryan Lake from 2.67 cfs (1,200 gpm) 
Pumping of Crystal Lake 

Number of Operation 

Days per Year 

Total Phosphorus 

Pumped from Crystal 

to Ryan Lake (kg) 

Percent Increase in 

Annual Total 

Phosphorus Loading 

10 3.5 1 

30 10.6 4 

60 21.2 8 

183 64.4 24 
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7. Increased Pumping Rate from Crystal Lake, redirected to Twin Lake 

This alternative demonstrates that there are no impacts to Ryan Lake to the precision of 0.0 feet, 
when pumping from Crystal Lake to Twin Lake and comparing to Baseline 1. When compared to 
Baseline 2, which includes direct pumping from Crystal Lake to Ryan Lake, there is actually a small 
decrease in the peak water surface elevation on Ryan Lake. 

 
8. Increased Pumping Rate from Gaulke Pond (5.5 cfs) and Crystal Lake (2.67 cfs) 

The addition of a permanent stormwater lift station capable of pumping up to 2.67 cfs (1,200 gpm) 
from Crystal Lake to Ryan Lake, results in slight reductions to the modeled maximum water surface 
elevations but provides significant reductions to the duration of the high-water on Crystal Lake for the 
10-, 50-, and 100-year events compared to Baseline 1. The 2-year water surface does not exceed the 
no wake level.  For the 10-, 50-, and 100-year events, the duration of high-water levels on Crystal 
Lake was reduced by more than half by adding the pump to Ryan Lake compared to Baseline 1. 
When compared to Baseline 2, there are 0.0 feet impacts to Ryan Lake during the 100-year.  
 
On the Gaulke Pond chain, the maximum water levels were reduced by 0.1-0.3 feet and the durations 
of high-water reduced by up to one-third. These benefits are most accrued at Hagemeister and 
Gaulke Pond because of the time of concentration for each of the four ponds. The smaller 
watersheds draining to Memory Pond and Brownwood Pond have a smaller time of concentration and 
the peak water level in these ponds occurs during the rainfall event. Because the Gaulke Pond pump 
is simulated to discharge only during dry weather, the increased pumping rate does not reduce the 
maximum water level in these ponds.  
 
The watershed contributing to Hagemeister and Gaulke Ponds is larger and must be routed through 
Memory and Brownwood Ponds, which attenuates the flow. The peak water level in Hagemeister and 
Gaulke Pond occurs after the conclusion of rainfall, meaning that a pump that starts discharging can 
lower the peak water levels. 
 
Interestingly, because of the shape of the hydrographs and the relative height of the no wake zone 
above the normal water level, this alternative increases the duration of high-water on Twin Lake with 
a simultaneous reduction of high-water duration on Ryan Lake as shown in Figure 3-1 and Figure 3-2.  
 

9. Increased Pumping Rate from Gaulke Pond (5.5 cfs) 

The results of Alternative #9 mirror those of Alternative #8, except there are no impacts to the peak 
water level on Ryan Lake during the 100-year event as shown in the comparison to Baseline 1. 
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Figure 3-1 Twin Lake 100-year Comparison Hydrograph 

 

 
Figure 3-2 Ryan Lake 100-year Comparison Hydrograph 
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10. Increased Pumping Rate from Gaulke Pond (11 cfs) and Crystal Lake (2.67 cfs) 

The results of Alternative #10 mirror those of Alternative #8, except there are more signification 
reductions in the maximum water levels on the Gaulke Pond chain of up to 1.1-feet shown in the 
comparison to Baseline 1. 
 

11. Increased Pumping Rate from Gaulke Pond (11 cfs)  
The results of Alternative #11 mirror those of Alternative #10, except there are no impacts to the peak 
water level on Ryan Lake during the 100-year event. 
 

12. Increased Pumping Rate from Gaulke Pond (5.5 cfs) with Change in Start Time  
The results of Alternative #12 mirror those of Alternative #8, except there are more significant 
reductions in the maximum water levels on the Gaulke Pond chain of up to 0.6-feet shown in the 
comparison to Baseline 1. There appear to be no adverse impacts to the maximum water level of 
Twin Lake or Ryan Lake as a result of the change in timing of pumping and only minor changes to 
durations of high-water. 
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4.0 RECOMMENDATIONS 

Based on our results presented in the preceding sections, we recommend the following:  

Pumping Operations for Gaulke Pond and Crystal Lake  

1. Changes to the pumping routines at Gaulke Pond and/or Crystal Lake will increase the 100-year flood 
elevation of Ryan Lake by up to 0.1 feet (1.2 inches) compared to Baseline 1. There is no change to 
the 100-year flood elevation when rounded to the nearest tenth of a foot compared to Baseline 2, 
which also represents an existing, permitted, operating condition. (Recall that Baseline 1 refers to 
Crystal Lake pumped to Minneapolis storm sewer, and Baseline 2 refers to Crystal Lake pumped to 
Ryan Lake.)  
a. Because there are impacts to the 100-year compared to Baseline 1 but not compared to 

Baseline 2, it is unclear if a Letter of Map Revision must be filed with FEMA along with an 
approved pump operation plan.  

b. There is some reduction in peak water level as a result on pumping on the Gaulke Pond chain 
and in Crystal Lake, but the greatest benefit is the reduction in duration of high-water. City staff 
report the significant reduction in duration of high water for Crystal Lake, Ryan Lake, and Gaulke 
Pond is of far greater benefit than the likely immeasurable impact of the Ryan Lake 100-year 
high water level increasing by one inch. 

c. It is feasible to pump from Crystal Lake to Ryan Lake at 2.67 cfs (1,200 gpm) and has a minimal 
impact to Ryan Lake and nearly no measurable impact compared to Baseline 2 in the 100-year. 
The pumping does not appreciably change maximum water levels on Crystal Lake but does 
significantly reduce the duration of high-water levels in the lake. Alternatively, Crystal Lake could 
be rerouted to Twin Lake, which results in a lower 100-year peak water level on Ryan Lake than 
the Baseline 2 condition. 

d. It is feasible to pump from Gaulke Pond up to 11 cfs (4,950 gpm) with minimal impact to Lower 
Twin Lake, Ryan Lake, and Shingle Creek. Proposed pump rates between 5.5 cfs (2,500 gpm) 
and 11 cfs (4,950 gpm) require that the 15-inch storm sewer between Adair Avenue and Zane 
Avenue be increased to an 18-inch diameter pipe to avoid street flooding. The timing of that 
pumping is more flexible than the 1962 inter-community agreement allows; however, pumping 
during extremely intense rainfall should still be limited due to capacity in the Robbinsdale storm 
sewer system between Adair Avenue and Yates Avenue (at 11-cfs the 18-inch pipe flows full). 
The pumping does not appreciably change maximum water levels on Memory Pond and 
Brownwood Ponds, somewhat reduces the maximum water levels of Hagemeister Pond and 
Gaulke Pond, but can reduce the duration of high-water levels on all four of these ponds. 

2. We recommend periodic inspections of the Ryan Lake outlet channel and outlet pipe during pumping 
to ensure that the lake outlet remains open. 

3. We recommend staff gages be installed at key waterbodies to assess flood risk during extreme 
events. 

 
Other Floodplain Management Strategies and Changes 

1. The Oregon Avenue pipe may be lined without impacts to the maximum water levels and high-water 
level durations of the modeled waterbodies. 

2. We do not recommend flood storage expansion of the Fred Sim’s Park as it provides minimal benefit 
at high cost. 
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3. Additional study of the France Avenue weir is not recommended. Changes to the high-flow weir do 
not significantly improve flooding outcomes and changes to the height of the normal flow weir are 
nearly impossible due to regulations included in Minnesota Statutes 103G.  

Limitations and Assumptions 

Using the 24-hour storm helps understand how pumping would impact maximum water levels and 
durations for an intense summertime-type thunderstorm. This analysis focused on those types of storms 
due to the complexity in modeling the Gaulke Pond pump operations during a prolonged wet period. 
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APPENDIX A 
Gaulke Pond  

1962 Inter-Community Agreement 
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Wenck Associates, Inc.  |  7500 Olson Memorial Highway  |  Suite 300  |  Golden Valley, MN  55427 

Toll Free  800-472-2232     Main  763-252-6800     Email  wenckmp@wenck.com     Web  wenck.com 
 

July 26, 2019 
Mark Ray, PE 
Public Works Director/City Engineer  
City of Crystal, MN 
 
Via: email 
 
RE: Gaulke Pond Discharge Rate Evaluation 
 
Dear Mr. Ray: 
 
This letter presents the findings of the study completed for the discharge capacity from Gaulke 
Pond.  For the study, Wenck evaluated the capacity of the storm sewer infrastructure from 
Gaulke Pond to 45th Avenue Pond in Robbinsdale and the impact that higher discharge rates 
from Gaulke Pond would have on that infrastructure.  The site location is shown in Figure 1.  
 
Background 
 
Gaulke Pond is located in Crystal, south of 40th Avenue and east of Douglas Drive North.  The 
pond site is bordered to the north by property owned by the City of Crystal, to the west by the 
Fair School, and to the south and west by residential properties.  The pond currently collects 
runoff from the adjacent properties and other surrounding neighborhoods.   
 
The City of Crystal requested this evaluation to determine the effect and possibility of 
decreasing the time that it takes to pump the pond to the desired normal water level, which 
would require increased pumping rates or other controls.  
 
Existing Conditions 
 
Gaulke Pond is an approximately 2.5-acre pond and is adjacent to the Fair School in Crystal.  
The pond is a stormwater basin that collects surface runoff from approximately 875 acres of 
mixed residential, institutional and commercial property in the cities of Crystal, New Hope, and 
Robbinsdale.  About 239 acres of the tributary area is in Robbinsdale and Crystal and 
discharges directly to Gaulke Pond.  The remaining 636 acres is collected in the Memory Lane 
Pond and Hagermeister Pond in Crystal prior to discharge into Gaulke Pond.  About 40% of the 
total tributary area that discharges into Gaulke Pond is impervious. 
 
The Gaulke Pond is landlocked so the stormwater collected is discharged by pumping into a 
storm sewer that goes through the city of Robbinsdale storm sewer system.  The Robbinsdale 
storm sewer network that the pond is pumped into flows to the Graeser Pond and then the 45th 
Avenue Pond before discharging to Middle Twin Lake.     
 
Storm Sewer Infrastructure Review 
 
We reviewed available information on the storm sewer infrastructure to calculate the capacity of 
the existing storm sewers.  The pond discharges into the Robbinsdale storm sewer at the 
intersection of Adair Avenue North and 40th Avenue North.  The storm sewer trunk runs along 
40th Avenue to Unity Avenue North, then north on Unity Avenue.  The storm sewer trunk main 
eventually flows to Graeser Pond and the 45th Avenue Pond, and then into Middle Twin Lake.  
The storm sewer layout is shown in Figure 2.   
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The trunk storm sewer size and capacity vary along the route.  The most restrictive storm 
sewer pipe is the 15-inch RCP pipe from Adair Avenue North to Zane Avenue North at pipe 
slope of 0.62%.  Based on Manning’s equation with a roughness coefficient of 0.012, the 
capacity of that pipe is about 5.5 cubic feet per second (cfs) while flowing full.  The storm sewer 
from Zane Avenue to Yates Avenue is an 18-inch RCP at 0.8% grade, for a maximum capacity 
of about 10.2 cfs flowing full.  The storm sewers downstream are all larger and higher flow 
capacities along 40th Avenue until the discharge into Graeser Pond.  
 
We also modeled the pond, with the 15-inch and 18-inch storm sewers, in HydroCAD.  
HydroCAD takes the elevation head into consideration and not only full pipe flow capacity.  We 
adjusted the pumped discharge rate to determine what rate the storm sewers can convey 
without surcharging the storm sewers by more than 3 feet above the storm sewer inverts.  
Based on the HydroCAD model the 15-inch storm sewer can convey up to 10 cfs without a 
significant surcharge at the catch basin.  The next section of 18-inch diameter storm sewer can 
convey about 15 cfs without a significant surcharge.  A printout of the HydroCAD modeling 
reports is provided in Appendix A.   
 
Thus, based on the storm sewers that Gaulke Pond discharges to, the peak available discharge 
rate is about 5.5 cubic feet per second (cfs) based on full pipe flow and increased to about 10 
cfs when a surcharge of 3 feet is allowed above the storm sewer invert.  The peak discharge 
rate based on storm sewer capacity could be increased to 10.2 cfs (4,600 gpm) if the pond 
discharge is extended to the intersection of 40th Avenue North and Zane Avenue North, and 
about 15 cfs with the extended discharge if the storm sewer is allowed to surcharge.  These 
maximum discharge rates assume that the discharge will only be allowed after a rainfall event 
has ended and the localized storm flow has cleared from the storm sewers.   
 
Ponds/Outfall Review 
 
Wenck reviewed available information related to Graeser Pond and the 45th Avenue Pond to 
determine if there were any restrictions that would prohibit an increased pumping rate from 
Gaulke Pond.  The review included available storm sewer and pond information, existing 
topography, and the 2018 City of Robbinsdale Local Surface Water Management Plan (LSWMP).   
 
The existing storm sewers from Gaulke Pond to Graeser Pond increase in size and are up to 54” 
diameter, which provide significantly more flow capacity than the calculated discharge rates 
from Gaulke Pond.  The peak runoff from the area of the storm sewers in the area surrounding 
the trunk sewer from Gaulke Pond to Graeser and 45th Avenue Ponds is more than 250 cfs 
based on the City of Robbinsdale LSWMP.  This is significantly higher than the peak runoff from 
the area to Graeser and 45th Avenue Pond as presented in the LSWMP.  Based on this 
information, pumping at 10-15 cfs from Gaulke Pond will not have any negative effect on the 
ponds or on the storm sewer system downstream of the pond.   
 
Summary and Conclusion 
 
Based on the available data review, the maximum discharge rate for pumping from Gaulke 
Pond without adversely affecting the City of Robbinsdale stormwater systems is about 10 cfs 
during a dry period.  That discharge rate could be increased to about 15 cfs if it were feasible 
and permissible to install a forcemain approximately one block along 40th Avenue to discharge 
to a storm sewer with slightly higher capacity.  The pond discharge would likely be restricted or 
not allowed during a rainfall event and until that event has completely passed through the city 
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storm sewers.  There do not appear to be any restrictions to discharging to Graeser Pond and 
45th Avenue pond, although discharge should be restricted if the water level is near the pond 
freeboard limits.   
 
We appreciate this opportunity to assist the City of Crystal.  Please contact either of us if you 
have any questions.   
 
Sincerely, 
 
Wenck Associates, Inc. 
 

 
 

Brian Kallio, PE   Ed Matthiesen, PE    
Senior Engineer  Principal 
763-252-6985  763-252-6851   
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1P
CB

(new Pond)

2P
CB

(new Pond)

3P

Gaulke Pond

4P

Memory Lane PondCB-1
CB

(new Pond)

CB-2
CB

(new Pond)

Gaulke

Gaulke Pond

Memory

Memory Lane Pond

Routing Diagram for Gaulke-15 cfs
Prepared by Wenck Associates,  Printed 7/16/2019

HydroCAD® 10.00-20  s/n 02201  © 2017 HydroCAD Software Solutions LLC

Subcat Reach Pond Link

BYPASS PUMPING TO SECOND
MANHOLE

PUMPING TO ADJACENT MANHOLE
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Gaulke-15 cfs
  Printed  7/16/2019Prepared by Wenck Associates

Page 2HydroCAD® 10.00-20  s/n 02201  © 2017 HydroCAD Software Solutions LLC

Area Listing (all nodes)

Area

(acres)

CN Description

(subcatchment-numbers)

0.000 0 TOTAL AREA
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Gaulke-15 cfs
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Soil Listing (all nodes)

Area

(acres)

Soil

Group

Subcatchment

Numbers

0.000 HSG A

0.000 HSG B

0.000 HSG C

0.000 HSG D

0.000 Other

0.000 TOTAL AREA
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Gaulke-15 cfs
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Ground Covers (all nodes)

HSG-A

(acres)

HSG-B

(acres)

HSG-C

(acres)

HSG-D

(acres)

Other

(acres)

Total

(acres)

Ground

Cover

Subcatchment

Numbers

0.000 0.000 0.000 0.000 0.000 0.000 TOTAL AREA
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Pipe Listing (all nodes)

Line# Node

Number

In-Invert

(feet)

Out-Invert

(feet)

Length

(feet)

Slope

(ft/ft)

n Diam/Width

(inches)

Height

(inches)

Inside-Fill

(inches)

1 1P 869.00 868.50 81.0 0.0062 0.012 15.0 0.0 0.0

2 2P 868.00 867.00 125.0 0.0080 0.012 18.0 0.0 0.0

3 4P 871.70 869.99 2,850.0 0.0006 0.013 18.0 0.0 0.0

4 CB-1 869.00 868.50 81.0 0.0062 0.012 15.0 0.0 0.0

5 CB-2 868.00 867.00 125.0 0.0080 0.012 18.0 0.0 0.0

6 Memory 871.70 869.99 2,850.0 0.0006 0.013 18.0 0.0 0.0
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MSE 24-hr 3  base Rainfall=0.04"Gaulke-15 cfs
  Printed  7/16/2019Prepared by Wenck Associates

Page 6HydroCAD® 10.00-20  s/n 02201  © 2017 HydroCAD Software Solutions LLC

Time span=0.00-999.00 hrs, dt=0.20 hrs, 4996 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

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

Peak Elev=872.96'   Inflow=10.00 cfs  148.253 afPond 1P: (new Pond)
15.0"  Round Culvert  n=0.012  L=81.0'  S=0.0062 '/'   Outflow=10.00 cfs  148.253 af

Peak Elev=870.21'   Inflow=10.00 cfs  148.253 afPond 2P: (new Pond)
18.0"  Round Culvert  n=0.012  L=125.0'  S=0.0080 '/'   Outflow=10.00 cfs  148.253 af

Peak Elev=877.00'  Storage=131.914 af   Inflow=4.94 cfs  31.525 afPond 3P: Gaulke Pond
   Outflow=10.00 cfs  148.253 af

Peak Elev=878.00'  Storage=31.515 af   Inflow=0.00 cfs  0.000 afPond 4P: Memory Lane Pond
   Outflow=4.94 cfs  31.525 af

Peak Elev=0.00'Pond CB-1: (new Pond)
15.0"  Round Culvert  n=0.012  L=81.0'  S=0.0062 '/'   Primary=0.00 cfs  0.000 af

Peak Elev=872.36'   Inflow=15.00 cfs  148.294 afPond CB-2: (new Pond)
18.0"  Round Culvert  n=0.012  L=125.0'  S=0.0080 '/'   Outflow=15.00 cfs  148.294 af

Peak Elev=877.00'  Storage=131.914 af   Inflow=4.94 cfs  31.525 afPond Gaulke: Gaulke Pond
   Outflow=15.00 cfs  148.294 af

Peak Elev=878.00'  Storage=31.515 af   Inflow=0.00 cfs  0.000 afPond Memory: Memory Lane Pond
   Outflow=4.94 cfs  31.525 af

page 94



MSE 24-hr 3  base Rainfall=0.04"Gaulke-15 cfs
  Printed  7/16/2019Prepared by Wenck Associates

Page 7HydroCAD® 10.00-20  s/n 02201  © 2017 HydroCAD Software Solutions LLC

Summary for Pond 1P: (new Pond)

[57] Hint: Peaked at 872.96' (Flood elevation advised)
[78] Warning: Submerged Pond 3P Primary device # 1 by 7.96'
[81] Warning: Exceeded Pond 3P by 3.93' @ 177.20 hrs

Inflow = 10.00 cfs @ 0.00 hrs,  Volume= 148.253 af
Outflow = 10.00 cfs @ 0.00 hrs,  Volume= 148.253 af,  Atten= 0%,  Lag= 0.0 min
Primary = 10.00 cfs @ 0.00 hrs,  Volume= 148.253 af

Routing by Stor-Ind method, Time Span= 0.00-999.00 hrs, dt= 0.20 hrs
Peak Elev= 872.96' @ 0.00 hrs

Device Routing     Invert Outlet Devices
#1 Primary 869.00' 15.0"  Round Culvert   L= 81.0'   Ke= 0.500   

Inlet / Outlet Invert= 869.00' / 868.50'   S= 0.0062 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 1.23 sf   

Primary OutFlow  Max=10.00 cfs @ 0.00 hrs  HW=872.96'   (Free Discharge)
1=Culvert  (Barrel Controls 10.00 cfs @ 8.15 fps)

Pond 1P: (new Pond)

Inflow
Primary

Hydrograph

Time  (hours)
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MSE 24-hr 3  base Rainfall=0.04"Gaulke-15 cfs
  Printed  7/16/2019Prepared by Wenck Associates

Page 8HydroCAD® 10.00-20  s/n 02201  © 2017 HydroCAD Software Solutions LLC

Summary for Pond 2P: (new Pond)

[57] Hint: Peaked at 870.21' (Flood elevation advised)
[79] Warning: Submerged Pond 1P Primary device # 1 INLET by 1.21'

Inflow = 10.00 cfs @ 0.00 hrs,  Volume= 148.253 af
Outflow = 10.00 cfs @ 0.00 hrs,  Volume= 148.253 af,  Atten= 0%,  Lag= 0.0 min
Primary = 10.00 cfs @ 0.00 hrs,  Volume= 148.253 af

Routing by Stor-Ind method, Time Span= 0.00-999.00 hrs, dt= 0.20 hrs
Peak Elev= 870.21' @ 0.00 hrs

Device Routing     Invert Outlet Devices
#1 Primary 868.00' 18.0"  Round Culvert   L= 125.0'   Ke= 0.500   

Inlet / Outlet Invert= 868.00' / 867.00'   S= 0.0080 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 1.77 sf   

Primary OutFlow  Max=10.00 cfs @ 0.00 hrs  HW=870.21'   (Free Discharge)
1=Culvert  (Barrel Controls 10.00 cfs @ 5.66 fps)

Pond 2P: (new Pond)

Inflow
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Hydrograph

Time  (hours)
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MSE 24-hr 3  base Rainfall=0.04"Gaulke-15 cfs
  Printed  7/16/2019Prepared by Wenck Associates
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Summary for Pond 3P: Gaulke Pond

[81] Warning: Exceeded Pond 4P by 2.10' @ 84.40 hrs

Inflow = 4.94 cfs @ 0.00 hrs,  Volume= 31.525 af
Outflow = 10.00 cfs @ 0.00 hrs,  Volume= 148.253 af,  Atten= 0%,  Lag= 0.0 min
Primary = 10.00 cfs @ 0.00 hrs,  Volume= 148.253 af

Routing by Stor-Ind method, Time Span= 0.00-999.00 hrs, dt= 0.20 hrs
Starting Elev= 877.00'   Surf.Area= 24.093 ac   Storage= 131.874 af
Peak Elev= 877.00' @ 0.00 hrs   Surf.Area= 24.097 ac   Storage= 131.914 af   (0.041 af above start)

Plug-Flow detention time= 9,557.0 min calculated for 16.338 af (52% of inflow)
Center-of-Mass det. time= 2,087.7 min ( 5,448.8 - 3,361.0 )

Volume Invert Avail.Storage Storage Description
#1 865.00' 733.319 af Custom Stage Data (Prismatic) Listed below

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

865.00 3.010 0.000 0.000
868.00 3.770 10.170 10.170
870.30 7.470 12.926 23.096
871.70 11.050 12.964 36.060
872.00 11.540 3.388 39.449
876.00 21.160 65.400 104.849
880.00 32.890 108.100 212.949
882.00 40.260 73.150 286.099
886.00 55.900 192.320 478.419
890.00 71.550 254.900 733.319

Device Routing     Invert Outlet Devices
#1 Primary 865.00' Gaulke Pond Pumped Outlet   

Head  (feet)  0.00  3.90  4.00  30.00   
Disch. (cfs)  0.000  0.000  10.000  10.000   

Primary OutFlow  Max=10.00 cfs @ 0.00 hrs  HW=877.00'   (Free Discharge)
1=Gaulke Pond Pumped Outlet  (Custom Controls 10.00 cfs)
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Pond 3P: Gaulke Pond
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Summary for Pond 4P: Memory Lane Pond

Inflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Outflow = 4.94 cfs @ 0.00 hrs,  Volume= 31.525 af,  Atten= 0%,  Lag= 0.0 min
Primary = 4.94 cfs @ 0.00 hrs,  Volume= 31.525 af

Routing by Stor-Ind method, Time Span= 0.00-999.00 hrs, dt= 0.20 hrs
Starting Elev= 878.00'   Surf.Area= 7.480 ac   Storage= 31.515 af
Peak Elev= 878.00' @ 0.00 hrs   Surf.Area= 7.480 ac   Storage= 31.515 af

Plug-Flow detention time= (not calculated: no plugs found)
Center-of-Mass det. time= (not calculated: no inflow)

Volume Invert Avail.Storage Storage Description
#1 871.70' 132.895 af Custom Stage Data (Prismatic) Listed below

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

871.70 2.310 0.000 0.000
876.00 5.390 16.555 16.555
880.00 9.570 29.920 46.475
882.00 12.590 22.160 68.635
886.00 19.540 64.260 132.895

Device Routing     Invert Outlet Devices
#1 Primary 871.70' 18.0"  Round Culvert   L= 2,850.0'   Ke= 0.500   

Inlet / Outlet Invert= 871.70' / 869.99'   S= 0.0006 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

#2 Primary 883.00' 50.0' long Broad-Crested Rectangular Weir   
Head (feet)  0.50  1.00  1.50  2.00  2.50  3.00  4.00  5.00   
Coef. (English)  3.25  3.25  3.25  3.25  3.25  3.25  3.25  3.25   

Primary OutFlow  Max=4.94 cfs @ 0.00 hrs  HW=878.00'   (Free Discharge)
1=Culvert  (Barrel Controls 4.94 cfs @ 2.80 fps)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 4P: Memory Lane Pond
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Summary for Pond CB-1: (new Pond)

[43] Hint: Has no inflow (Outflow=Zero)

Device Routing     Invert Outlet Devices
#1 Primary 869.00' 15.0"  Round Culvert   L= 81.0'   Ke= 0.500   

Inlet / Outlet Invert= 869.00' / 868.50'   S= 0.0062 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 1.23 sf   

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=0.00'   (Free Discharge)
1=Culvert  ( Controls 0.00 cfs)

Pond CB-1: (new Pond)
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Summary for Pond CB-2: (new Pond)

[57] Hint: Peaked at 872.36' (Flood elevation advised)
[79] Warning: Submerged Pond CB-1 Primary device # 1 INLET by 3.36'
[78] Warning: Submerged Pond Gaulke Primary device # 1 by 7.36'
[81] Warning: Exceeded Pond Gaulke by 3.32' @ 117.20 hrs

Inflow = 15.00 cfs @ 0.00 hrs,  Volume= 148.294 af
Outflow = 15.00 cfs @ 0.00 hrs,  Volume= 148.294 af,  Atten= 0%,  Lag= 0.0 min
Primary = 15.00 cfs @ 0.00 hrs,  Volume= 148.294 af

Routing by Stor-Ind method, Time Span= 0.00-999.00 hrs, dt= 0.20 hrs
Peak Elev= 872.36' @ 0.00 hrs

Device Routing     Invert Outlet Devices
#1 Primary 868.00' 18.0"  Round Culvert   L= 125.0'   Ke= 0.500   

Inlet / Outlet Invert= 868.00' / 867.00'   S= 0.0080 '/'   Cc= 0.900   
n= 0.012,  Flow Area= 1.77 sf   

Primary OutFlow  Max=15.00 cfs @ 0.00 hrs  HW=872.36'   (Free Discharge)
1=Culvert  (Barrel Controls 15.00 cfs @ 8.49 fps)

Pond CB-2: (new Pond)
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Summary for Pond Gaulke: Gaulke Pond

[81] Warning: Exceeded Pond Memory by 0.07' @ 75.80 hrs

Inflow = 4.94 cfs @ 0.00 hrs,  Volume= 31.525 af
Outflow = 15.00 cfs @ 0.00 hrs,  Volume= 148.294 af,  Atten= 0%,  Lag= 0.0 min
Primary = 15.00 cfs @ 0.00 hrs,  Volume= 148.294 af

Routing by Stor-Ind method, Time Span= 0.00-999.00 hrs, dt= 0.20 hrs
Starting Elev= 877.00'   Surf.Area= 24.093 ac   Storage= 131.874 af
Peak Elev= 877.00' @ 0.00 hrs   Surf.Area= 24.097 ac   Storage= 131.914 af   (0.041 af above start)

Plug-Flow detention time= 6,472.1 min calculated for 16.380 af (52% of inflow)
Center-of-Mass det. time= 329.0 min ( 3,690.0 - 3,361.0 )

Volume Invert Avail.Storage Storage Description
#1 865.00' 733.319 af Custom Stage Data (Prismatic) Listed below

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

865.00 3.010 0.000 0.000
868.00 3.770 10.170 10.170
870.30 7.470 12.926 23.096
871.70 11.050 12.964 36.060
872.00 11.540 3.388 39.449
876.00 21.160 65.400 104.849
880.00 32.890 108.100 212.949
882.00 40.260 73.150 286.099
886.00 55.900 192.320 478.419
890.00 71.550 254.900 733.319

Device Routing     Invert Outlet Devices
#1 Primary 865.00' Gaulke Pond Pumped Outlet   

Head  (feet)  0.00  3.90  4.00  30.00   
Disch. (cfs)  0.000  0.000  15.000  15.000   

Primary OutFlow  Max=15.00 cfs @ 0.00 hrs  HW=877.00'   (Free Discharge)
1=Gaulke Pond Pumped Outlet  (Custom Controls 15.00 cfs)

page 103



MSE 24-hr 3  base Rainfall=0.04"Gaulke-15 cfs
  Printed  7/16/2019Prepared by Wenck Associates

Page 16HydroCAD® 10.00-20  s/n 02201  © 2017 HydroCAD Software Solutions LLC

Pond Gaulke: Gaulke Pond
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Summary for Pond Memory: Memory Lane Pond

Inflow = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af
Outflow = 4.94 cfs @ 0.00 hrs,  Volume= 31.525 af,  Atten= 0%,  Lag= 0.0 min
Primary = 4.94 cfs @ 0.00 hrs,  Volume= 31.525 af

Routing by Stor-Ind method, Time Span= 0.00-999.00 hrs, dt= 0.20 hrs
Starting Elev= 878.00'   Surf.Area= 7.480 ac   Storage= 31.515 af
Peak Elev= 878.00' @ 0.00 hrs   Surf.Area= 7.480 ac   Storage= 31.515 af

Plug-Flow detention time= (not calculated: no plugs found)
Center-of-Mass det. time= (not calculated: no inflow)

Volume Invert Avail.Storage Storage Description
#1 871.70' 132.895 af Custom Stage Data (Prismatic) Listed below

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

871.70 2.310 0.000 0.000
876.00 5.390 16.555 16.555
880.00 9.570 29.920 46.475
882.00 12.590 22.160 68.635
886.00 19.540 64.260 132.895

Device Routing     Invert Outlet Devices
#1 Primary 871.70' 18.0"  Round Culvert   L= 2,850.0'   Ke= 0.500   

Inlet / Outlet Invert= 871.70' / 869.99'   S= 0.0006 '/'   Cc= 0.900   
n= 0.013,  Flow Area= 1.77 sf   

#2 Primary 883.00' 50.0' long Broad-Crested Rectangular Weir   
Head (feet)  0.50  1.00  1.50  2.00  2.50  3.00  4.00  5.00   
Coef. (English)  3.25  3.25  3.25  3.25  3.25  3.25  3.25  3.25   

Primary OutFlow  Max=4.94 cfs @ 0.00 hrs  HW=878.00'   (Free Discharge)
1=Culvert  (Barrel Controls 4.94 cfs @ 2.80 fps)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond Memory: Memory Lane Pond
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APPENDIX C TABLE 2 COMPARISON TO BASELINE 1 GAULKE POND AND CRYSTAL LAKE PUMP OPERATING PLAN WENCK-STANTEC

Duration Parameter
Max Water 

Level

(ft NGVD29)

High-Water 

Duration 

(days)

D Max 

Water 

Level 

(ft)

D High-Water 

Duration 

(days)

D Max 

Water Level 

(ft)

D High-

Water 

Duration 

(days)

D Max 

Water 

Level 

(ft)

D High-Water 

Duration 

(days)

D Max Water 

Level 

(ft)

D High-Water 

Duration 

(days)

D Max Water 

Level 

(ft)

D High-Water 

Duration 

(days)

D Max 

Water 

Level 

(ft)

D High-Water 

Duration 

(days)

D Max Water 

Level 

(ft)

D High-Water Duration 

(days)

D Max 

Water 

Level 

(ft)

D High-Water 

Duration (days)

D Max Water 

Level 

(ft)

D High-Water 

Duration (days)

D Max 

Water 

Level 

(ft)

D High-Water 

Duration (days)

D Max Water 

Level 

(ft)

D High-Water 

Duration (days)

D Max 

Water 

Level 

(ft)

D High-Water 

Duration (days)

Elevation 906' 905.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Low House on Memory (881.5ft)
879.6 0.0 0.0 0.0 0.0 0.0 -0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Low House on Brownwood 

(883.8ft)
879.3 0.0 0.0 0.0 0.0 0.0 -0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Low House on Hagermeister 

(879.6ft)
875.5 0.0 0.0 0.0 0.0 0.0 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.3 0.0 -0.3 0.0 -0.8 0.0 -0.8 0.0 -0.6 0.0

Low House on Gaulke (885.2ft)
875.5 0.0 0.0 0.0 0.0 0.0 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.3 0.0 -0.3 0.0 -1.1 0.0 -1.1 0.0 -0.6 0.0

No Wake (>848.0 ft) 848.4 6.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -3.0 0.0 -3.0 0.0 -3.0 0.0 0.0 0.0 -3.0 0.0 0.0 0.0 0.0

No Wake (>852.25ft). Low 

Basement at 850.7'
852.4 4.5 0.0 0.0 0.0 0.0 0.0 0.0 -1.1 -4.5 0.0 -1.0 0.0 0.0 0.0 2.5 0.0 2.0 0.0 2.0 0.0 3.5 0.0 3.5 0.0 2.5

No Wake (>849.60ft).

Note Low Home is 851.6'
849.9 23.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.6 -23.0 0.0 2.0 0.0 0.0 0.0 1.0 0.0 -1.5 0.0 -2.0 0.1 -2.5 0.0 -2.5 0.0 -2.0

Peak Discharge (cfs)

Duration in days above 835' 

(approx. bankful)

Duration Parameter Max Water 

Level

(ft NGVD29)

High-Water 

Duration 

(days)

D Max 

Water 

Level 

(ft)

D High-Water 

Duration 

(days)

D Max 

Water Level 

(ft)

D High-

Water 

Duration 

(days)

D Max 

Water 

Level 

(ft)

D High-Water 

Duration 

(days)

D Max Water 

Level 

(ft)

D High-Water 

Duration 

(days)

D Max Water 

Level 

(ft)

D High-Water 

Duration 

(days)

D Max 

Water 

Level 

(ft)

D High-Water 

Duration 

(days)

D Max Water 

Level 

(ft)

D High-Water Duration 

(days)

D Max 

Water 

Level 

(ft)

D High-Water 

Duration (days)

D Max Water 

Level 

(ft)

D High-Water 

Duration (days)

D Max 

Water 

Level 

(ft)

D High-Water 

Duration (days)

D Max Water 

Level 

(ft)

D High-Water 

Duration (days)

D Max 

Water 

Level 

(ft)

D High-Water 

Duration (days)

Elevation 906' 907.0 0.5 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Low House on Memory (881.5ft)
882.9 1.0 0.0 0.0 0.0 0.0 -0.4 -0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Low House on Brownwood 

(883.8ft)
882.4 0.0 0.0 0.0 0.0 0.0 -0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Low House on Hagermeister 

(879.6ft)
878.7 0.0 0.0 0.0 0.0 0.0 -0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.3 0.0 -0.3 0.0 -0.8 0.0 -0.8 0.0 -0.5 0.0

Low House on Gaulke (885.2ft)
878.7 0.0 0.0 0.0 0.0 0.0 -0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.3 0.0 -0.3 0.0 -1.1 0.0 -1.1 0.0 -0.5 0.0

No Wake (>848.0 ft) 849.0 15.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -8.0 0.0 -8.0 0.0 -8.0 0.0 0.0 0.0 -8.0 0.0 0.0 0.0 0.0

No Wake (>852.25ft). Low 

Basement at 850.7'
853.2 12.5 0.0 0.0 0.0 0.0 0.0 0.0 -1.0 -12.5 0.0 -4.5 0.0 0.0 0.0 2.0 0.0 2.5 0.0 3.5 0.0 2.0 0.0 2.5 0.0 3.5

No Wake (>849.60ft).

Note Low Home is 851.6'
850.3 35.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.3 -3.0 0.4 0.0 0.3 0.0 0.0 1.0 0.3 -5.5 0.0 -5.0 0.3 -8.0 0.0 -7.0 0.0 -5.0

Peak Discharge (cfs)

Duration in days above 835' 

(approx. bankful)

Expanded as Proposed 

Immediately after rain Immediately after rain

Expanded as Proposed 

Immediately after rain

7. Increased Pumping Rate from 

Crystal Lake, redirected to Twin Lake

2.56 cfs (1,150 gpm)

2.67 cfs (1,200 gpm) to Twin Lake

Start of rain

3.12 cfs (1,400 gpm)

Immediately after rain

7. Increased Pumping Rate from 

Crystal Lake, redirected to Twin Lake

2.56 cfs (1,150 gpm)

2.67 cfs (1,200 gpm) to Twin Lake

Start of rain

Expanded as Proposed 

Start of rain

6. Increased Pumping 

Rate from Crystal Lake

3. Expansion of Fred Sim's 

Park Storage

Start of rain

2.56 cfs (1,150 gpm)

0.00.0 0.0 0.0 0.00.0

437

3.5

-12

-0.2

0

Lower Twin Lake

Ryan Lake

00 0

0.0

3.12 cfs (1,400 gpm)

8. Increase Pumping Rate 

from Gaulke Pond (5.5 cfs) 

& Crystal Lake

10. Increase Pumping Rate 

from Gaulke Pond (11 cfs) & 

Crystal Lake

6. Increased Pumping 

Rate from Crystal Lake

2.56 cfs (1,150 gpm)

Shingle Creek just 

D/S of 49th Ave.N

Start of rain Start of rain Start of rain

3.12 cfs (1,400 gpm)3.12 cfs (1,400 gpm) 3.12 cfs (1,400 gpm)

Waterbodies

Memory Lane Pond

Immediately after rain

Brownwood Pond

10-year, 24-hour MSE3

1. Oregon Avenue Pipe 

Lining

2. Upsizing of 40th Ave. 

North SS from 15" to 18"

3. Expansion of Fred Sim's 

Park Storage

2.56 cfs (1,150 gpm)2.56 cfs (1,150 gpm) 2.56 cfs (1,150 gpm) 2.56 cfs (1,150 gpm)

Start of rain

3.12 cfs (1,400 gpm)

Immediately after rain

Expanded as Proposed 

Start of rain

12. Increase Pumping Rate 

from Gaulke Pond (5.5 cfs) 

with Change in Start Time4. France Ave. Weir Removed

Shingle Creek just 

D/S of 49th Ave.N

275

1.9

00 0 0 0 0

0.0 0.0

Crystal Lake

Lower Twin Lake

Ryan Lake

Expanded as Proposed 

Waterbodies

Memory Lane Pond

Brownwood Pond

Hagemeister Pond

0

0.0

0

0.0

0

0.0

Old Dutch Pond

Gaulke Pond

2-year, 24-hour MSE3

Baseline 1 (Existing + 

Storage Expansion)

8. Increase Pumping Rate 

from Gaulke Pond (5.5 cfs) 

& Crystal Lake

10. Increase Pumping Rate 

from Gaulke Pond (11 cfs) & 

Crystal Lake
5. High-Flow France Avenue 

Weir Lowered

12. Increase Pumping Rate 

from Gaulke Pond (5.5 cfs) 

with Change in Start Time

Crystal 

Pump

Gaulke 

Pump

4. France Ave. Weir Removed

2.56 cfs (1,150 gpm)

N/A

Start of rain

3.12 cfs (1,400 gpm)

Immediately after rain

1. Oregon Avenue Pipe 

Lining

2. Upsizing of 40th Ave. 

North SS from 15" to 18"

3.12 cfs (1,400 gpm) 5.5 cfs (2,500 gpm)

11 cfs (4,950 gpm) w/ 40th 

Ave N Improv: 15" to 18"3.12 cfs (1,400 gpm) 5.5 cfs (2,500 gpm)

Immediately after rain

Start of rain

Immediately after rain

Start of rain

Expanded as Proposed Expanded as Proposed 

Immediately after rainImmediately after rain Mid-Storm

Expanded as Proposed Expanded as Proposed Expanded as Proposed Expanded as Proposed Expanded as Proposed 

3.12 cfs (1,400 gpm) 3.12 cfs (1,400 gpm) 3.12 cfs (1,400 gpm)

Immediately after rain Immediately after rain Immediately after rain

Expanded as Proposed 

Start of rain Start of rain

Expanded as Proposed Expanded as Proposed 

Baseline 1 (Existing + 

Storage Expansion)

5. High-Flow France Avenue 

Weir Lowered

2.56 cfs (1,150 gpm)

N/A 2.67 cfs (1,200 gpm) 2.67 cfs (1,200 gpm)N/A N/A

2.56 cfs (1,150 gpm) 2.56 cfs (1,150 gpm) 2.56 cfs (1,150 gpm)

N/A N/A N/A

2.56 cfs (1,150 gpm) 2.56 cfs (1,150 gpm) 2.56 cfs (1,150 gpm)2.56 cfs (1,150 gpm)

2.67 cfs (1,200 gpm)

2

0.1

2

0.1

3

0.1

0

0.00.0

0

0.0

2

0.1

0

0.00.0

Gaulke Pond

Crystal Lake

Start (hr)

Flow (cfs)

Start (hr)

Gaulke Storage

Gaulke 

Pump

Crystal 

Pump

Expanded as Proposed 

5.5 cfs (2,500 gpm)

2.56 cfs (1,150 gpm)

N/A

Start of rain

3.12 cfs (1,400 gpm)

2.56 cfs (1,150 gpm)

N/A N/A N/A 2.67 cfs (1,200 gpm)

Start of rain

3.12 cfs (1,400 gpm) 3.12 cfs (1,400 gpm)3.12 cfs (1,400 gpm)

N/A

Start of rain

11 cfs (4,950 gpm) w/ 40th 

Ave N Improv: 15" to 18"

Start of rainStart of rain

5.5 cfs (2,500 gpm)

Immediately after rain

Expanded as Proposed 

Immediately after rain

2.56 cfs (1,150 gpm) 2.56 cfs (1,150 gpm)

2.67 cfs (1,200 gpm)N/A N/A

Start of rainStart of rain

2.56 cfs (1,150 gpm)

2.67 cfs (1,200 gpm)

Immediately after rain

5.5 cfs (2,500 gpm)

2.56 cfs (1,150 gpm)

N/A

Start of rain

11 cfs (4,950 gpm) w/ 40th Ave N Improv: 15" to 18"

Expanded as Proposed Expanded as Proposed Expanded as Proposed 

Immediately after rainImmediately after rainImmediately after rain

Expanded as Proposed 

Immediately after rain

0.0

Expanded as Proposed 

0 0

0.0

0

Immediately after rain

Expanded as Proposed 

Mid-Storm

Alternatives

Pump #1 Flow (cfs) to Minneapolis

Pump #2 Flow (cfs) to Ryan Lake
Start (hr)

Flow (cfs)

Start (hr)

Gaulke Storage

Pump #1 Flow (cfs) to Minneapolis

Pump #2 Flow (cfs) to Ryan Lake

Alternatives

Old Dutch Pond

Hagermeister Pond

11. Increase Pumping Rate from 

Gaulke Pond (11 cfs)

Expanded as Proposed 

9. Increase Pumping Rate from 

Gaulke Pond (5.5 cfs)

11. Increase Pumping Rate from 

Gaulke Pond (11 cfs)

2.56 cfs (1,150 gpm)

N/A

Start of rain

5.5 cfs (2,500 gpm)

Immediately after rain

Expanded as Proposed Expanded as Proposed 

2.56 cfs (1,150 gpm)

N/A

Start of rain

11 cfs (4,950 gpm) w/ 40th Ave N 

Improv: 15" to 18"

Immediately after rain

Start of rain

9. Increase Pumping Rate from 

Gaulke Pond (5.5 cfs)

2.56 cfs (1,150 gpm)

N/A

Start of rain
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APPENDIX C TABLE 2 COMPARISON TO BASELINE 1 GAULKE POND AND CRYSTAL LAKE PUMP OPERATING PLAN WENCK-STANTEC

Duration Parameter
Max Water 

Level

(ft NGVD29)

High-Water 

Duration 

(days)

D Max 

Water 

Level 

(ft)

D High-Water 

Duration 

(days)

D Max 

Water Level 

(ft)

D High-

Water 

Duration 

(days)

D Max 

Water 

Level 

(ft)

D High-Water 

Duration 

(days)

D Max Water 

Level 

(ft)

D High-Water 

Duration 

(days)

D Max Water 

Level 

(ft)

D High-Water 

Duration 

(days)

D Max 

Water 

Level 

(ft)

D High-Water 

Duration 

(days)

D Max Water 

Level 

(ft)

D High-Water Duration 

(days)

D Max 

Water 

Level 

(ft)

D High-Water 

Duration (days)

D Max Water 

Level 

(ft)

D High-Water 

Duration (days)

D Max 

Water 

Level 

(ft)

D High-Water 

Duration (days)

D Max Water 

Level 

(ft)

D High-Water 

Duration (days)

D Max 

Water 

Level 

(ft)

D High-Water 

Duration (days)

Elevation 906' 909.4 1.5 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Low House on Memory (881.5ft)
884.6 4.5 0.0 0.0 0.0 0.0 0.0 -0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -1.0 0.0 -1.0 0.0 -2.0 0.0 -2.0 0.0 -1.5

Low House on Brownwood 

(883.8ft)
883.7 0.0 0.0 0.0 0.0 0.0 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Low House on Hagermeister 

(879.6ft)
882.1 9.0 0.0 0.0 0.0 0.0 -0.1 -0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 -2.5 -0.1 -2.5 -0.5 -3.5 -0.5 -3.5 -0.3 -3.0

Low House on Gaulke (885.2ft)
882.1 0.0 0.0 0.0 0.0 0.0 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 0.0 -0.1 0.0 -0.5 0.0 -0.5 0.0 -0.3 0.0

No Wake (>848.0 ft) 850.2 34.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -17.5 0.0 -17.5 0.0 -17.5 0.0 0.0 0.0 -17.5 0.0 0.0 0.0 0.0

No Wake (>852.25ft). Low 

Basement at 850.7'
854.4 17.5 0.0 0.0 0.0 0.0 0.0 -0.5 -0.9 -7.0 0.0 -6.0 0.0 0.0 0.0 4.0 0.0 2.0 0.0 2.5 0.0 2.5 0.0 3.0 0.0 2.5

No Wake (>849.60ft).

Note Low Home is 851.6'
852.4 42.5 0.0 0.0 0.0 0.0 0.0 0.0 -0.9 0.0 0.2 0.0 0.1 0.0 0.0 1.5 0.1 -6.5 0.0 -6.0 0.1 -9.5 0.0 -9.0 0.0 -6.5

Peak Discharge (cfs)

Duration in days above 835' 

(approx. bankful)

Duration Parameter
Max Water 

Level

(ft NGVD29)

High-Water 

Duration 

(days)

D Max 

Water 

Level 

(ft)

D High-Water 

Duration 

(days)

D Max 

Water Level 

(ft)

D High-

Water 

Duration 

(days)

D Max 

Water 

Level 

(ft)

D High-Water 

Duration 

(days)

D Max Water 

Level 

(ft)

D High-Water 

Duration 

(days)

HWL 

(ft)

D High-Water 

Duration 

(days)

D Max 

Water 

Level 

(ft)

D High-Water 

Duration 

(days)

D Max Water 

Level 

(ft)

D High-Water Duration 

(days)

D Max 

Water 

Level 

(ft)

D High-Water 

Duration (days)

D Max Water 

Level 

(ft)

D High-Water 

Duration (days)

D Max 

Water 

Level 

(ft)

D High-Water 

Duration (days)

D Max Water 

Level 

(ft)

D High-Water 

Duration (days)

D Max 

Water 

Level 

(ft)

D High-Water 

Duration (days)

Elevation 906' 910.4 1.5 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Low House on Memory (881.5ft)
885.0 7.5 0.0 0.0 0.0 -0.5 -0.1 0.0 0.0 0.0 0.0 1.0 0.0 0.0 0.0 0.0 0.0 -2.0 0.0 -2.0 0.0 -3.0 0.0 -3.0 0.0 -2.0

Low House on Brownwood 

(883.8ft)
884.1 0.0 0.0 0.0 0.0 0.0 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Low House on Hagermeister 

(879.6ft)
883.2 11.5 0.0 0.0 0.0 0.0 -0.2 0.0 0.0 0.0 0.0 7.0 0.0 0.0 0.0 0.0 -0.1 -2.5 -0.1 -2.5 -0.3 -4.0 -0.3 -4.0 -0.2 -3.0

Low House on Gaulke (885.2ft)
883.2 0.0 0.0 0.0 0.0 0.0 -0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 0.0 -0.1 0.0 -0.3 0.0 -0.3 0.0 -0.2 0.0

No Wake (>848.0 ft) 850.9 46.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 -24.0 -0.1 -24.0 -0.1 -24.0 0.0 0.0 -0.1 -24.0 0.0 0.0 0.0 0.0

No Wake (>852.25ft). Low 

Basement at 850.7'
855.1 19.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.8 -7.0 0.0 -7.5 0.0 0.0 0.0 5.0 0.0 2.0 0.0 2.5 0.0 2.5 0.0 3.0 0.0 2.5

No Wake (>849.60ft).

Note Low Home is 851.6'
853.6 44.5 0.0 0.0 0.0 0.0 0.0 0.0 -1.0 0.5 0.1 -1.5 0.1 0.0 0.0 2.5 0.1 -6.5 0.0 -6.0 0.1 -10.0 0.0 -9.5 0.0 -6.5

Peak Discharge (cfs)

Duration in days above 835' 

(approx. bankful)

2.67 cfs (1,200 gpm) to Twin Lake

Start of rain

Expanded as Proposed 

3.12 cfs (1,400 gpm)

24hr after start of rain

Start of rain

0

0.0

3

0.1

5. High-Flow France Avenue 

Weir Lowered

Start of rain

2.56 cfs (1,150 gpm) 2.56 cfs (1,150 gpm)

N/A N/AN/A 2.67 cfs (1,200 gpm) to Twin Lake

Start of rain

3.12 cfs (1,400 gpm)

Immediately after rain

0

0.0

0

0.0

0

0.0

0

0.0

2

0.2

2

0.1

-24

-0.1

0

0.0

0

0.0

2
Shingle Creek just 

D/S of 49th Ave.N

Immediately after rainImmediately after rain

732

6.7

-22

-0.2

0

0.0

0

0.0

0

0.0

2

0.1

2

0.1

2

0.1

2.56 cfs (1,150 gpm)

N/A

913

8.1

2.67 cfs (1,200 gpm)

3.12 cfs (1,400 gpm)

24hr after start of rain

Expanded as Proposed 

6. Increased Pumping 

Rate from Crystal Lake

2.56 cfs (1,150 gpm)

2.67 cfs (1,200 gpm)

Start of rain

3.12 cfs (1,400 gpm)

Immediately after rain

Expanded as Proposed 

2.56 cfs (1,150 gpm)

Start of rain

6. Increased Pumping 

Rate from Crystal Lake

3.12 cfs (1,400 gpm) 3.12 cfs (1,400 gpm)

Pump #2 Flow (cfs) to Ryan Lake
Start (hr)

Gaulke Storage

Start of rain

Baseline 1 (Existing + 

Storage Expansion)

3.12 cfs (1,400 gpm)

Start of rainStart of rain

3.12 cfs (1,400 gpm) 3.12 cfs (1,400 gpm) 3.12 cfs (1,400 gpm)

2.56 cfs (1,150 gpm)

Expanded as Proposed 

2.56 cfs (1,150 gpm) 2.56 cfs (1,150 gpm) 2.56 cfs (1,150 gpm)

3.12 cfs (1,400 gpm)

N/A

Start of rain Start of rain

2.67 cfs (1,200 gpm)

0.2

Immediately after rain Immediately after rain

Expanded as Proposed Expanded as Proposed Expanded as Proposed 

N/A

Start of rain

2.56 cfs (1,150 gpm)2.56 cfs (1,150 gpm)

Immediately after rain

Crystal 

Pump

2.56 cfs (1,150 gpm) 2.56 cfs (1,150 gpm)

4. France Ave. Weir Removed

1. Oregon Avenue Pipe 

Lining

10. Increase Pumping Rate 

from Gaulke Pond (11 cfs) & 

Crystal Lake

12. Increase Pumping Rate 

from Gaulke Pond (5.5 cfs) 

with Change in Start Time

50-year, 24-hour MSE3

2. Upsizing of 40th Ave. 

North SS from 15" to 18"

3. Expansion of Fred Sim's 

Park Storage

2.56 cfs (1,150 gpm) 2.56 cfs (1,150 gpm)

2.67 cfs (1,200 gpm) 2.67 cfs (1,200 gpm)N/AN/AN/A N/A N/A

2.56 cfs (1,150 gpm)

Expanded as Proposed Expanded as Proposed Expanded as Proposed Expanded as Proposed 

4. France Ave. Weir Removed

1. Oregon Avenue Pipe 

Lining

2. Upsizing of 40th Ave. 

North SS from 15" to 18"

3. Expansion of Fred Sim's 

Park Storage

Expanded as Proposed Expanded as Proposed Expanded as Proposed 

N/A

Immediately after rain Immediately after rain

3.12 cfs (1,400 gpm)

Immediately after rain

N/A

100-year, 24-hour MSE3

Expanded as Proposed 

Shingle Creek just 

D/S of 49th Ave.N

Start of rain Start of rain

Crystal 

Pump

2.56 cfs (1,150 gpm) 2.56 cfs (1,150 gpm) 2.56 cfs (1,150 gpm)

2.56 cfs (1,150 gpm)

2.67 cfs (1,200 gpm) N/A

7. Increased Pumping Rate from 

Crystal Lake, redirected to Twin Lake

2.56 cfs (1,150 gpm)

8. Increase Pumping Rate 

from Gaulke Pond (5.5 cfs) 

& Crystal Lake

4

0.1

0

-0.1

0

-0.1

9. Increase Pumping Rate from 

Gaulke Pond (5.5 cfs)

11. Increase Pumping Rate from 

Gaulke Pond (11 cfs)

-1

-0.1

8. Increase Pumping Rate 

from Gaulke Pond (5.5 cfs) 

& Crystal Lake

5. High-Flow France Avenue 

Weir Lowered

7. Increased Pumping Rate from 

Crystal Lake, redirected to Twin Lake

0

-0.1

Mid-Storm

3.12 cfs (1,400 gpm) 5.5 cfs (2,500 gpm)

Immediately after rain

5.5 cfs (2,500 gpm)

11 cfs (4,950 gpm) w/ 40th 

Ave N Improv: 15" to 18"

Immediately after rain Immediately after rain

Expanded as Proposed Expanded as Proposed Expanded as Proposed Expanded as Proposed Expanded as Proposed 

Crystal Lake

Lower Twin Lake

Ryan Lake

Mid-Storm

Waterbodies

Memory Lane Pond

Brownwood Pond

Hagermeister Pond

Gaulke Pond

Gaulke 

Pump
3.12 cfs (1,400 gpm) 5.5 cfs (2,500 gpm)

11 cfs (4,950 gpm) w/ 40th 

Ave N Improv: 15" to 18"3.12 cfs (1,400 gpm) 5.5 cfs (2,500 gpm)

Immediately after rain Immediately after rain 24hr after start of rain

11 cfs (4,950 gpm) w/ 40th Ave N 

Improv: 15" to 18"

24hr after start of rain

Expanded as Proposed Expanded as Proposed Expanded as Proposed 

Immediately after rain

N/A

Hagermeister Pond

Gaulke Pond

Gaulke 

Pump Immediately after rain

3.12 cfs (1,400 gpm)

Old Dutch Pond

Start of rain

Start of rain

Start of rain

12. Increase Pumping Rate 

from Gaulke Pond (5.5 cfs) 

with Change in Start Time

2.56 cfs (1,150 gpm)

11. Increase Pumping Rate from 

Gaulke Pond (11 cfs)

9. Increase Pumping Rate from 

Gaulke Pond (5.5 cfs)

Old Dutch Pond

Flow (cfs)

Start (hr)

Gaulke Storage

Alternatives

Alternatives

Pump #1 Flow (cfs) to Minneapolis

Pump #2 Flow (cfs) to Ryan Lake
Start (hr)

Flow (cfs)

Start (hr)

Crystal Lake

Lower Twin Lake

Ryan Lake

Waterbodies

Memory Lane Pond

Brownwood Pond

Pump #1 Flow (cfs) to Minneapolis

Start of rain Start of rain

Start of rain Start of rain

Baseline 1 (Existing + 

Storage Expansion)

N/A

Start of rain

5.5 cfs (2,500 gpm)

Immediately after rain

Expanded as Proposed 

2.56 cfs (1,150 gpm)

N/A

Start of rain

2.56 cfs (1,150 gpm)

N/A

2.56 cfs (1,150 gpm)

Start of rain

5.5 cfs (2,500 gpm)

Immediately after rain

Expanded as Proposed 

2.56 cfs (1,150 gpm)

N/A

Start of rain

11 cfs (4,950 gpm) w/ 40th Ave N Improv: 15" to 18"

Immediately after rain

Expanded as Proposed 

10. Increase Pumping Rate 

from Gaulke Pond (11 cfs) & 

Crystal Lake
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APPENDIX C TABLE 3 COMPARISON TO BASELINE 2 GAULKE POND AND CRYSTAL LAKE PUMP OPERATING PLAN WENCK-STANTEC

Duration Parameter
Max Water 

Level

(ft NGVD29)

D High-

Water 

Duration 

(days)

D Max 

Water 

Level 

(ft)

D High-Water 

Duration 

(days)

D Max 

Water Level 

(ft)

D High-

Water 

Duration 

(days)

D Max 

Water 

Level 

(ft)

D High-Water 

Duration 

(days)

D Max Water 

Level 

(ft)

D High-Water 

Duration 

(days)

D Max Water 

Level 

(ft)

D High-Water 

Duration 

(days)

D Max 

Water 

Level 

(ft)

D High-Water 

Duration 

(days)

D Max Water 

Level 

(ft)

D High-Water Duration 

(days)

D Max 

Water 

Level 

(ft)

D High-Water 

Duration (days)

D Max Water 

Level 

(ft)

D High-Water 

Duration (days)

D Max 

Water 

Level 

(ft)

D High-Water 

Duration (days)

D Max Water 

Level 

(ft)

D High-Water 

Duration (days)

D Max 

Water 

Level 

(ft)

D High-Water 

Duration (days)

Elevation 906' 905.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Low House on Memory (881.5ft)
879.6 0.0 0.0 0.0 0.0 0.0 -0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Low House on Brownwood 

(883.8ft)
879.3 0.0 0.0 0.0 0.0 0.0 -0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Low House on Hagermeister 

(879.6ft)
875.5 0.0 0.0 0.0 0.0 0.0 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.3 0.0 -0.3 0.0 -0.8 0.0 -0.8 0.0 -0.6 0.0

Low House on Gaulke (885.2ft)
875.5 0.0 0.0 0.0 0.0 0.0 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.3 0.0 -0.3 0.0 -1.1 0.0 -1.1 0.0 -0.6 0.0

No Wake (>848.0 ft) 848.4 9.0 0.0 -3.0 0.0 -3.0 0.0 -3.0 0.0 -3.0 0.0 -3.0 -0.1 -6.0 -0.1 -6.0 -0.1 -6.0 0.0 -3.0 -0.1 -6.0 0.0 -3.0 0.0 -3.0

No Wake (>852.25ft). Low 

Basement at 850.7'
852.4 4.5 0.0 0.0 0.0 0.0 0.0 0.0 -1.1 -4.5 0.0 -1.0 0.0 0.0 0.0 2.5 0.0 2.0 0.0 2.0 0.0 3.5 0.0 3.5 0.0 2.5

No Wake (>849.60ft).

Note Low Home is 851.6'
849.9 23.5 0.0 -0.5 0.0 -0.5 0.0 -0.5 -0.6 -23.5 0.0 1.5 0.0 -0.5 0.0 0.5 0.0 -2.0 0.0 -2.5 0.1 -3.0 0.0 -3.0 0.0 -2.5

Peak Discharge (cfs)

Duration in days above 835' 

(approx. bankful)

Duration Parameter Max Water 

Level

(ft NGVD29)

D High-

Water 

Duration 

(days)

D Max 

Water 

Level 

(ft)

D High-Water 

Duration 

(days)

D Max 

Water Level 

(ft)

D High-

Water 

Duration 

(days)

D Max 

Water 

Level 

(ft)

D High-Water 

Duration 

(days)

D Max Water 

Level 

(ft)

D High-Water 

Duration 

(days)

D Max Water 

Level 

(ft)

D High-Water 

Duration 

(days)

D Max 

Water 

Level 

(ft)

D High-Water 

Duration 

(days)

D Max Water 

Level 

(ft)

D High-Water Duration 

(days)

D Max 

Water 

Level 

(ft)

D High-Water 

Duration (days)

D Max Water 

Level 

(ft)

D High-Water 

Duration (days)

D Max 

Water 

Level 

(ft)

D High-Water 

Duration (days)

D Max Water 

Level 

(ft)

D High-Water 

Duration (days)

D Max 

Water 

Level 

(ft)

D High-Water 

Duration (days)

Elevation 906' 907.0 0.5 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Low House on Memory (881.5ft)
882.9 1.0 0.0 0.0 0.0 0.0 -0.4 -0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Low House on Brownwood 

(883.8ft)
882.4 0.0 0.0 0.0 0.0 0.0 -0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Low House on Hagermeister 

(879.6ft)
878.7 0.0 0.0 0.0 0.0 0.0 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.3 0.0 -0.3 0.0 -0.8 0.0 -0.8 0.0 -0.5 0.0

Low House on Gaulke (885.2ft)
878.7 0.0 0.0 0.0 0.0 0.0 -0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.3 0.0 -0.3 0.0 -1.1 0.0 -1.1 0.0 -0.5 0.0

No Wake (>848.0 ft) 849.0 22.5 0.0 -7.0 0.0 -7.0 0.0 -7.0 0.0 -7.0 0.0 -7.0 -0.1 -15.0 -0.1 -15.0 -0.1 -15.0 0.0 -7.0 -0.1 -15.0 0.0 -7.0 0.0 -7.0

No Wake (>852.25ft). Low 

Basement at 850.7'
853.2 12.0 0.0 0.5 0.0 0.5 0.0 0.5 -1.0 -12.0 0.0 -4.0 0.0 0.0 0.0 2.5 0.0 3.0 0.0 4.0 0.0 2.5 0.0 3.0 0.0 4.0

No Wake (>849.60ft).

Note Low Home is 851.6'
850.4 35.5 -0.1 -0.5 -0.1 -0.5 -0.1 0.0 -0.5 -3.5 0.2 -0.5 0.1 0.0 -0.1 0.5 0.1 -6.0 -0.1 -5.5 0.1 -8.5 -0.1 -7.5 -0.1 -5.5

Peak Discharge (cfs)

Duration in days above 835' 

(approx. bankful)
0.0 0.0 0.0 0.0-0.2 0.1 0.0 0.0 0.0

1 -1 1 -1 -1

3.6 0.0 0.0 0.0

-1 -13 2 1 -1

Ryan Lake

Shingle Creek just 

D/S of 49th Ave.N

439 -1 -1

Memory Lane Pond

Brownwood Pond

Hagermeister Pond

Gaulke Pond

Crystal Lake

Lower Twin Lake

Expanded as Proposed Expanded as Proposed Expanded as Proposed Expanded as Proposed 

Waterbodies

Old Dutch Pond

Expanded as Proposed Expanded as Proposed Expanded as Proposed Expanded as Proposed Expanded as Proposed 

Immediately after rain Immediately after rain Immediately after rain Mid-Storm

Gaulke Storage Expanded as Proposed Expanded as Proposed Expanded as Proposed Expanded as Proposed 

Immediately after rain Immediately after rain Immediately after rain Immediately after rain Immediately after rainStart (hr) Immediately after rain Immediately after rain Immediately after rain Immediately after rain

5.5 cfs (2,500 gpm) 5.5 cfs (2,500 gpm)

11 cfs (4,950 gpm) w/ 40th 

Ave N Improv: 15" to 18"11 cfs (4,950 gpm) w/ 40th Ave N Improv: 15" to 18"5.5 cfs (2,500 gpm)3.12 cfs (1,400 gpm) 3.12 cfs (1,400 gpm) 3.12 cfs (1,400 gpm) 3.12 cfs (1,400 gpm) 3.12 cfs (1,400 gpm) 3.12 cfs (1,400 gpm)

Start of rain Start of rain Start of rain Start of rain Start of rain

Gaulke 

Pump
Flow (cfs) 3.12 cfs (1,400 gpm) 3.12 cfs (1,400 gpm)

Start of rain Start of rain Start of rain Start of rain Start of rain

2.67 cfs (1,200 gpm) N/A 2.67 cfs (1,200 gpm) N/A N/A

Start (hr) Start of rain Start of rain Start of rain

N/A N/A N/A 2.67 cfs (1,200 gpm) 2.67 cfs (1,200 gpm) to Twin Lake

2.56 cfs (1,150 gpm) 2.56 cfs (1,150 gpm) 2.56 cfs (1,150 gpm) 2.56 cfs (1,150 gpm) 2.56 cfs (1,150 gpm)

Pump #2 Flow (cfs) to Ryan Lake 1.78 cfs (800 gpm) N/A N/A

2.56 cfs (1,150 gpm) 2.56 cfs (1,150 gpm) 2.56 cfs (1,150 gpm) 2.56 cfs (1,150 gpm) 2.56 cfs (1,150 gpm)

9. Increase Pumping Rate from 

Gaulke Pond (5.5 cfs)

10. Increase Pumping Rate 

from Gaulke Pond (11 cfs) & 

Crystal Lake

11. Increase Pumping Rate from 

Gaulke Pond (11 cfs)

12. Increase Pumping Rate 

from Gaulke Pond (5.5 cfs) 

with Change in Start Time

Crystal 

Pump

Pump #1 Flow (cfs) to Minneapolis 0 2.56 cfs (1,150 gpm) 2.56 cfs (1,150 gpm)

4. France Ave. Weir Removed

5. High-Flow France Avenue 

Weir Lowered

6. Increased Pumping 

Rate from Crystal Lake

7. Increased Pumping Rate from 

Crystal Lake, redirected to Twin Lake

8. Increase Pumping Rate 

from Gaulke Pond (5.5 cfs) 

& Crystal Lake

0.0 0.0 0.0

10-year, 24-hour MSE3

Alternatives
Baseline 2 (Existing + 

Storage Expansion)

1. Oregon Avenue Pipe 

Lining

2. Upsizing of 40th Ave. 

North SS from 15" to 18"

3. Expansion of Fred Sim's 

Park Storage

0.0 0.0 0.0 0.0 0.0

0 0 0 0

1.9 0.0 0.0 0.0 0.0

0 0 0 0 0
Shingle Creek just 

D/S of 49th Ave.N

275 0 0 0

Brownwood Pond

Hagemeister Pond

Gaulke Pond

Crystal Lake

Lower Twin Lake

Ryan Lake

Expanded as Proposed Expanded as Proposed Expanded as Proposed 

Waterbodies

Old Dutch Pond

Memory Lane Pond

Expanded as Proposed Expanded as Proposed Expanded as Proposed Expanded as Proposed Expanded as Proposed 

Immediately after rain Immediately after rain Mid-Storm

Gaulke Storage Expanded as Proposed Expanded as Proposed Expanded as Proposed Expanded as Proposed Expanded as Proposed 

Immediately after rain Immediately after rain Immediately after rain Immediately after rain Immediately after rain

11 cfs (4,950 gpm) w/ 40th 

Ave N Improv: 15" to 18"

11 cfs (4,950 gpm) w/ 40th Ave N 

Improv: 15" to 18" 5.5 cfs (2,500 gpm)

Start (hr) Immediately after rain Immediately after rain Immediately after rain Immediately after rain Immediately after rain

3.12 cfs (1,400 gpm) 3.12 cfs (1,400 gpm) 3.12 cfs (1,400 gpm) 5.5 cfs (2,500 gpm) 5.5 cfs (2,500 gpm)

Start of rain Start of rain

Gaulke 

Pump
Flow (cfs) 3.12 cfs (1,400 gpm) 3.12 cfs (1,400 gpm) 3.12 cfs (1,400 gpm) 3.12 cfs (1,400 gpm) 3.12 cfs (1,400 gpm)

Start of rain Start of rain Start of rain Start of rain Start of rain

N/A N/A

Start (hr) Start of rain Start of rain Start of rain Start of rain Start of rain Start of rain

2.67 cfs (1,200 gpm) 2.67 cfs (1,200 gpm) to Twin Lake 2.67 cfs (1,200 gpm) N/A 2.67 cfs (1,200 gpm)

2.56 cfs (1,150 gpm) 2.56 cfs (1,150 gpm)

Pump #2 Flow (cfs) to Ryan Lake 1.78 cfs (800 gpm) N/A N/A N/A N/A N/A

2.56 cfs (1,150 gpm) 2.56 cfs (1,150 gpm) 2.56 cfs (1,150 gpm) 2.56 cfs (1,150 gpm) 2.56 cfs (1,150 gpm)

12. Increase Pumping Rate 

from Gaulke Pond (5.5 cfs) 

with Change in Start Time

Crystal 

Pump

Pump #1 Flow (cfs) to Minneapolis 0 2.56 cfs (1,150 gpm) 2.56 cfs (1,150 gpm) 2.56 cfs (1,150 gpm) 2.56 cfs (1,150 gpm) 2.56 cfs (1,150 gpm)

7. Increased Pumping Rate from 

Crystal Lake, redirected to Twin Lake

8. Increase Pumping Rate 

from Gaulke Pond (5.5 cfs) 

& Crystal Lake

9. Increase Pumping Rate from 

Gaulke Pond (5.5 cfs)

10. Increase Pumping Rate 

from Gaulke Pond (11 cfs) & 

Crystal Lake

11. Increase Pumping Rate from 

Gaulke Pond (11 cfs)

2-year, 24-hour MSE3

Alternatives
Baseline 2 (Existing + 

Storage Expansion)

1. Oregon Avenue Pipe 

Lining

2. Upsizing of 40th Ave. 

North SS from 15" to 18"

3. Expansion of Fred Sim's 

Park Storage 4. France Ave. Weir Removed

5. High-Flow France Avenue 

Weir Lowered

6. Increased Pumping 

Rate from Crystal Lake
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APPENDIX C TABLE 3 COMPARISON TO BASELINE 2 GAULKE POND AND CRYSTAL LAKE PUMP OPERATING PLAN WENCK-STANTEC

Duration Parameter

D High-

Water 

Duration 

(days)

D Max 

Water 

Level 

(ft)

D High-Water 

Duration 

(days)

D Max 

Water Level 

(ft)

D High-

Water 

Duration 

(days)

D Max 

Water 

Level 

(ft)

D High-Water 

Duration 

(days)

D Max Water 

Level 

(ft)

D High-Water 

Duration 

(days)

D Max Water 

Level 

(ft)

D High-Water 

Duration 

(days)

D Max 

Water 

Level 

(ft)

D High-Water 

Duration 

(days)

D Max Water 

Level 

(ft)

D High-Water Duration 

(days)

D Max 

Water 

Level 

(ft)

D High-Water 

Duration (days)

D Max Water 

Level 

(ft)

D High-Water 

Duration (days)

D Max 

Water 

Level 

(ft)

D High-Water 

Duration (days)

D Max Water 

Level 

(ft)

D High-Water 

Duration (days)

D Max 

Water 

Level 

(ft)

D High-Water 

Duration (days)

Elevation 906' 909.4 1.5 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Low House on Memory (881.5ft)
884.6 4.5 0.0 0.0 0.0 0.0 0.0 -0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -1.0 0.0 -1.0 0.0 -2.0 0.0 -2.0 0.0 -1.5

Low House on Brownwood 

(883.8ft)
883.7 0.0 0.0 0.0 0.0 0.0 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Low House on Hagermeister 

(879.6ft)
882.1 9.0 0.0 0.0 0.0 0.0 -0.1 -0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 -2.5 -0.1 -2.5 -0.5 -3.5 -0.5 -3.5 -0.3 -3.0

Low House on Gaulke (885.2ft)
882.1 0.0 0.0 0.0 0.0 0.0 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 0.0 -0.1 0.0 -0.5 0.0 -0.5 0.0 -0.3 0.0

No Wake (>848.0 ft) 850.2 50.0 0.0 -15.5 0.0 -15.5 0.0 -15.5 0.0 -15.5 0.0 -15.5 -0.1 -33.0 -0.1 -33.0 -0.1 -33.0 0.0 -15.5 -0.1 -33.0 0.0 -15.5 0.0 -15.5

No Wake (>852.25ft). Low 

Basement at 850.7'
854.4 17.0 0.0 0.5 0.0 0.5 0.0 0.0 -0.9 -6.5 0.0 -5.5 0.0 0.0 0.0 4.5 0.0 2.5 0.0 3.0 0.0 3.0 0.0 3.5 0.0 3.0

No Wake (>849.60ft).

Note Low Home is 851.6'
852.4 49.0 -0.1 -6.5 -0.1 -6.5 -0.1 0.0 -1.0 -6.5 0.2 -6.5 0.0 0.0 0.0 -5.0 0.0 -13.0 0.0 -12.5 0.1 -16.0 0.0 -15.5 0.0 -13.0

Peak Discharge (cfs)

Duration in days above 835' 

(approx. bankful)

Duration Parameter

D High-

Water 

Duration 

(days)

D Max 

Water 

Level 

(ft)

D High-Water 

Duration 

(days)

D Max 

Water Level 

(ft)

D High-

Water 

Duration 

(days)

D Max 

Water 

Level 

(ft)

D High-Water 

Duration 

(days)

D Max Water 

Level 

(ft)

D High-Water 

Duration 

(days)

HWL 

(ft)

D High-Water 

Duration 

(days)

D Max 

Water 

Level 

(ft)

D High-Water 

Duration 

(days)

D Max Water 

Level 

(ft)

D High-Water Duration 

(days)

D Max 

Water 

Level 

(ft)

D High-Water 

Duration (days)

D Max Water 

Level 

(ft)

D High-Water 

Duration (days)

D Max 

Water 

Level 

(ft)

D High-Water 

Duration (days)

D Max Water 

Level 

(ft)

D High-Water 

Duration (days)

D Max 

Water 

Level 

(ft)

D High-Water 

Duration (days)

Elevation 906' 910.4 1.5 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Low House on Memory (881.5ft)
885.0 7.5 0.0 0.0 0.0 -0.5 -0.1 0.0 0.0 0.0 0.0 1.0 0.0 0.0 0.0 0.0 0.0 -2.0 0.0 -2.0 0.0 -3.0 0.0 -3.0 0.0 -2.0

Low House on Brownwood 

(883.8ft)
884.1 0.0 0.0 0.0 0.0 0.0 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Low House on Hagermeister 

(879.6ft)
883.2 11.5 0.0 0.0 0.0 0.0 -0.2 0.0 0.0 0.0 0.0 7.0 0.0 0.0 0.0 0.0 -0.1 -2.5 -0.1 -2.5 -0.3 -4.0 -0.3 -4.0 -0.2 -3.0

Low House on Gaulke (885.2ft)
883.2 0.0 0.0 0.0 0.0 0.0 -0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 0.0 -0.1 0.0 -0.3 0.0 -0.3 0.0 -0.2 0.0

No Wake (>848.0 ft) 850.9 67.0 0.0 -20.5 0.0 -20.5 0.0 -20.5 0.0 -20.5 0.0 -20.5 -0.1 -44.5 -0.1 -44.5 -0.1 -44.5 0.0 -20.5 -0.1 -44.5 0.0 -20.5 0.0 -20.5

No Wake (>852.25ft). Low 

Basement at 850.7'
855.1 19.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.8 -7.0 0.0 -7.5 0.0 0.0 0.0 5.0 0.0 2.0 0.0 2.5 0.0 2.5 0.0 3.0 0.0 2.5

No Wake (>849.60ft).

Note Low Home is 851.6'
853.6 51.5 -0.1 -7.0 -0.1 -7.0 -0.1 0.0 -1.1 -6.5 0.1 -8.5 0.0 0.0 0.0 -4.5 0.0 -13.5 0.0 -13.0 0.1 -17.0 0.0 -16.5 0.0 -13.5

Peak Discharge (cfs)

Duration in days above 835' 

(approx. bankful)
0.1 0.0 0.2 0.0 0.00.0 0.0 -0.1 0.1 0.1 0.0

1 -1 1 -1 -1-1 -1 -25 2 1 -1

Lower Twin Lake

Ryan Lake

Shingle Creek just 

D/S of 49th Ave.N

914 -1

8.1 0.0

Old Dutch Pond

Memory Lane Pond

Brownwood Pond

Hagermeister Pond

Gaulke Pond

Crystal Lake

Expanded as Proposed Expanded as Proposed Expanded as Proposed Expanded as Proposed Expanded as Proposed 

Waterbodies

Expanded as Proposed Expanded as Proposed Expanded as Proposed Expanded as Proposed Expanded as Proposed 

Immediately after rain Immediately after rain 24hr after start of rain 24hr after start of rain Mid-Storm

Gaulke Storage Expanded as Proposed Expanded as Proposed Expanded as Proposed 

Immediately after rain Immediately after rain Immediately after rain 24hr after start of rain 24hr after start of rain

5.5 cfs (2,500 gpm) 5.5 cfs (2,500 gpm)

11 cfs (4,950 gpm) w/ 40th 

Ave N Improv: 15" to 18"

11 cfs (4,950 gpm) w/ 40th Ave N 

Improv: 15" to 18" 5.5 cfs (2,500 gpm)

Start (hr) Immediately after rain Immediately after rain Immediately after rain

3.12 cfs (1,400 gpm) 3.12 cfs (1,400 gpm) 3.12 cfs (1,400 gpm) 3.12 cfs (1,400 gpm) 3.12 cfs (1,400 gpm)

Start of rain Start of rain Start of rain Start of rain

Gaulke 

Pump
Flow (cfs) 3.12 cfs (1,400 gpm) 3.12 cfs (1,400 gpm) 3.12 cfs (1,400 gpm)

N/A Start of rain Start of rain Start of rain Start of rain

N/A 2.67 cfs (1,200 gpm) N/A N/A

Start (hr) Start of rain Start of rain Start of rain Start of rain

N/A N/A 2.67 cfs (1,200 gpm) 2.67 cfs (1,200 gpm) to Twin Lake 2.67 cfs (1,200 gpm)Pump #2 Flow (cfs) to Ryan Lake 1.78 cfs (800 gpm) N/A N/A N/A

2.56 cfs (1,150 gpm) 2.56 cfs (1,150 gpm) 2.56 cfs (1,150 gpm) 2.56 cfs (1,150 gpm) 2.56 cfs (1,150 gpm)2.56 cfs (1,150 gpm) 2.56 cfs (1,150 gpm) 2.56 cfs (1,150 gpm) 2.56 cfs (1,150 gpm) 2.56 cfs (1,150 gpm) 2.56 cfs (1,150 gpm)

8. Increase Pumping Rate 

from Gaulke Pond (5.5 cfs) 

& Crystal Lake

9. Increase Pumping Rate from 

Gaulke Pond (5.5 cfs)

10. Increase Pumping Rate 

from Gaulke Pond (11 cfs) & 

Crystal Lake

11. Increase Pumping Rate from 

Gaulke Pond (11 cfs)

12. Increase Pumping Rate 

from Gaulke Pond (5.5 cfs) 

with Change in Start Time

Crystal 

Pump

Pump #1 Flow (cfs) to Minneapolis 0 2.56 cfs (1,150 gpm)

3. Expansion of Fred Sim's 

Park Storage 4. France Ave. Weir Removed

5. High-Flow France Avenue 

Weir Lowered

6. Increased Pumping 

Rate from Crystal Lake

7. Increased Pumping Rate from 

Crystal Lake, redirected to Twin Lake

0.0 0.2 0.0 0.0

100-year, 24-hour MSE3

Alternatives
Baseline 2 (Existing + 

Storage Expansion)

1. Oregon Avenue Pipe 

Lining

2. Upsizing of 40th Ave. 

North SS from 15" to 18"

-0.1 0.2 0.2 0.0 0.1

1 -1 1 -2 -1

6.7 0.1 0.1 0.1

-1 -23 3 1 -1

Ryan Lake

Shingle Creek just 

D/S of 49th Ave.N

733 -1 -1

Memory Lane Pond

Brownwood Pond

Hagermeister Pond

Gaulke Pond

Crystal Lake

Lower Twin Lake

Expanded as Proposed Expanded as Proposed Expanded as Proposed Expanded as Proposed 

Waterbodies

Old Dutch Pond

Expanded as Proposed Expanded as Proposed Expanded as Proposed Expanded as Proposed Expanded as Proposed 

Immediately after rain Immediately after rain Immediately after rain Mid-Storm

Gaulke Storage
Expanded as Proposed Expanded as Proposed Expanded as Proposed Expanded as Proposed 

Immediately after rain Immediately after rain Immediately after rain Immediately after rain Immediately after rainStart (hr) Immediately after rain Immediately after rain Immediately after rain Immediately after rain

5.5 cfs (2,500 gpm) 5.5 cfs (2,500 gpm)

11 cfs (4,950 gpm) w/ 40th 

Ave N Improv: 15" to 18"11 cfs (4,950 gpm) w/ 40th Ave N Improv: 15" to 18"5.5 cfs (2,500 gpm)3.12 cfs (1,400 gpm) 3.12 cfs (1,400 gpm) 3.12 cfs (1,400 gpm) 3.12 cfs (1,400 gpm) 3.12 cfs (1,400 gpm) 3.12 cfs (1,400 gpm)

Start of rain Start of rain Start of rain Start of rain Start of rain

Gaulke 

Pump
Flow (cfs) 3.12 cfs (1,400 gpm) 3.12 cfs (1,400 gpm)

Start of rain Start of rain Start of rain Start of rain Start of rain

2.67 cfs (1,200 gpm) N/A 2.67 cfs (1,200 gpm) N/A N/A

Start (hr) Start of rain Start of rain Start of rain

N/A N/A N/A 2.67 cfs (1,200 gpm) 2.67 cfs (1,200 gpm) to Twin Lake

2.56 cfs (1,150 gpm) 2.56 cfs (1,150 gpm) 2.56 cfs (1,150 gpm) 2.56 cfs (1,150 gpm) 2.56 cfs (1,150 gpm)

Pump #2 Flow (cfs) to Ryan Lake 1.78 cfs (800 gpm) N/A N/A

2.56 cfs (1,150 gpm) 2.56 cfs (1,150 gpm) 2.56 cfs (1,150 gpm) 2.56 cfs (1,150 gpm) 2.56 cfs (1,150 gpm)

9. Increase Pumping Rate from 

Gaulke Pond (5.5 cfs)

10. Increase Pumping Rate 

from Gaulke Pond (11 cfs) & 

Crystal Lake

11. Increase Pumping Rate from 

Gaulke Pond (11 cfs)

12. Increase Pumping Rate 

from Gaulke Pond (5.5 cfs) 

with Change in Start Time

Crystal 

Pump

Pump #1 Flow (cfs) to Minneapolis 0 2.56 cfs (1,150 gpm) 2.56 cfs (1,150 gpm)

4. France Ave. Weir Removed

5. High-Flow France Avenue 

Weir Lowered

6. Increased Pumping 

Rate from Crystal Lake

7. Increased Pumping Rate from 

Crystal Lake, redirected to Twin Lake

8. Increase Pumping Rate 

from Gaulke Pond (5.5 cfs) 

& Crystal Lake

Alternatives
Baseline 2 (Existing + 

Storage Expansion)

1. Oregon Avenue Pipe 

Lining

2. Upsizing of 40th Ave. 

North SS from 15" to 18"

3. Expansion of Fred Sim's 

Park Storage

50-year, 24-hour MSE3

6/5/2021
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MN DNR Waters - 4/2/2004 revision 

MINNESOTA “NO-RISE” CERTIFICATION 
 

This is to certify that I am a duly qualified professional engineer licensed to practice in 
the State of Minnesota. 
 
It is further to certify that the attached technical data supports the fact that the proposal  
 
to ____________________________________________________________________  
 
______________________________________________________________________ 
 
______________________________________ (development name / short project description)  
 
will not impact the floodway width or 100-year flood elevation (will not raise or lower by 
more than 0.00 feet) on ____________________________ (Name of stream) at published 
sections in the Flood Insurance Study for  ___________________ (Name of Community) 
dated _______________________ (Study Date) and will not impact the 100-year flood 
elevation (will not raise or lower by more than 0.00 feet)  at unpublished cross-sections 
in the vicinity of the proposed development / project. 
 
 
Attached are the following documents that support my findings: 
 
_____________________________________________________________                  
 
_____________________________________________________________                                             
 
         
Date: __________________ 
 
Signature: __________________________    {SEAL} 
 
Title: ______________________________       
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D.1 BACKGROUND 

Based on the information provided to Stantec, the low home on Ryan is at 951.8-feet. (The vertical datum 

is not specified, so we have assumed it is NAVD88 to be conservative). This elevation is just above the 

10-year event and is nearly four feet below the base flood elevation (10-day event). City staff confirmed 

that emergency flood protection measures have been offered to the property owner previously, but these 

were not accepted despite the substantial reductions in the duration of flooding. Therefore, the Cities of 

Crystal and Robbinsdale requested that Stantec determine shutoff elevations for the pumps to achieve a 

no-rise certification and to develop an operation and maintenance plan. 

Based on discussions with Jeff Weiss from the MNDNR Floodplain group on June 23, 2021, Stantec staff 

completed modeling analysis to using the Baseline 2, 100-year, 10-day nested rainfall event (base flood) 

to determine the maximum elevations of Twin and Ryan Lake before pumping from Gaulke Pond and 

Crystal Lake (to Ryan Lake) must cease to demonstrate no increase to the base flood elevation to 

precision of 0.00-feet. Hereafter, these water surface elevation thresholds are referred to as “shutoff 

elevations”. 

Enacting an Operation and Maintenance Plan with the following shutoff elevations will meet the state’s 

requirement of no increase to the base flood elevation. City staff may elect to cease pumping at 

elevations lower than those listed below to provide additional assurances to riparian landowners, 

particularly those on Ryan Lake, that pumping is not contributing to flooding events; however, Stantec’s 

analysis shows that pumping up to these shutoff elevations does not adversely increase the base flood 

elevations to the precision of 0.00-feet.  

Additionally, this Operation and Maintenance Plan provides operating criteria to provide a level of service 

(5-year) and level of protection (100-year) that is consistent with Chapter 7.2 of Robbinsdale’s 2018 Local 

Surface Water Management Plan and allow for dissolution of the 1962 Inter-Community Agreement. The 

1962 Inter-Community Agreement restricts pumping out of Gaulke Pond to only dry weather periods. 

Depending on the future pumping rate selected for Gaulke Pond, Stantec’s analysis shows that there is 

more flexibility in the operating timing than the 1962 Inter-Community Agreement would suggest. 

Additional discussion is included in Recommendation 1.d of Section 4.0. 

D.2 WATER LEVELS ON TWIN AND RYAN LAKES 

A hydrologic summary of Twin and Ryan Lakes is included in Table D1, including the runout elevation, 

100-year, 10-day flood elevation, Ordinary High-Water Level, and the low home. Additionally, the City of 

Robbinsdale provided historical water surface elevations of Ryan Lake dating back to 1985 presented as 

Figures D1 and D2. Note Figure D1 presents the entire history of recorded water levels on Ryan Lake, 

whereas Figure D2 presents only years 2016-present. As shown in the lake level history, prior to 2019 

water levels on the lake rarely returned to the normal water level and regularly exceed the Ordinary High-

Water Level. As shown in Figure D2, beginning in 2019 water levels on Ryan Lake began to drop 

significantly despite 2019 being among the wettest years on record. In December 2020, the City of  

Robbinsdale removed a chain-link fence installed by Canadian Pacific Railroad from in front of the outlet 

that functioned as a debris catch. It is unclear why water levels began to fall in 2019; it is possible that 
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flood flows flushed the outlet channel or that private individuals removed accumulated debris. The 

downward trend continued through 2020, which had near normal rainfall. 

Table D1 Summary of Water Level Thresholds on Twin and Ryan Lakes 

Waterbody 

Runout Elevation 

Preliminary HUC-8 

Base Flood 

Elevation (10-day 

Nested)1 

Ordinary High-

Water Level 

Elevation 

Low Home 

Elevation2 

NGVD29 

(feet) 

NAVD88 

(feet) 

NGVD29 

(feet) 

NAVD88 

(feet) 

NGVD29 

(feet) 

NAVD88 

(feet) 

NGVD29 

(feet) 

NAVD88 

(feet) 

Ryan Lake 848.7 848.9 855.2 855.4 849.6 849.8 851.6 851.8 

Twin Lake 851.3 851.5 856.0 856.2 853.1 853.3 853.8 854.0 

1 Baseline 2 Model 

2 The vertical datum was not specified for the low home elevations. To be conservative, Stantec assumed the elevations were in 

NAVD88. 
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Figure D1 Ryan Lake Water Levels (1980-Present) 

 

Figure D2 Ryan Lake Water Levels (2016-Present) 
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D.3 OPERATION AND MAINTENANCE 

To meet the no-rise condition for the base flood elevation, the following is a list of requirements to be 

included in the Operation and Maintenance plan. It is important for the Cities of Robbinsdale and Crystal 

to work collaboratively during a flooding event to protect public and private property and infrastructure. 

• Staff gages should be installed on Twin Lake and Ryan Lake to monitor water levels and staff should 

monitor these staff gages throughout flooding events 

• The Ryan Lake outlet channel flowing out to the culvert beneath the Canadian Pacific Railroad should 

be inspected to ensure that it is free-flowing and to remove brush, debris, floating or lodged bogs, and 

ice that may restrict the outflow from the lake.  

− The invert of the 54-inch culvert beneath the Canadian Pacific Railroad functions as the runout 

elevation control (i.e. normal water level control) of Ryan Lake at 848.7-feet NGVD29/848.9-feet 

NAVD88. Small flood bounces in the lake only provide low head on the culvert and discharge 

through the pipe is limited resulting in lengthy durations of high-water on Ryan Lake. To maximize 

flood storage in the basin, the Ryan Lake outlet channel must be kept free flowing. Additional 

discussion is included below. 

− Pursuant to Minnesota statute 6280.0250 Subpart 2.C, relocation of any aquatic plant below the 

Ordinary High-Water Level, including floating or lodged bogs, requires an aquatic plants 

management permit from the DNR. As of 2021, these fees are $35/annually for lakes greater than 

20-acres. The cities should consult with the MNDNR on the enforcement of these permits; 

however, the cities may wish to proactively obtain this permit from the MNDNR to ensure 

conveyance through Ryan Lake outlet channel.  

D.4 METHODOLOGY 

The PCSWMM model (full discussion in Section 2.1) was updated with control rules to operate the Gaulke 

Pond and Crystal Lake (to Ryan Lake) pumps with shutoff elevations on Twin Lake and Ryan Lake. 

These shutoff elevations were modulated until the model demonstrated no-rise. 

• The 1,200 gpm Crystal Lake (to Ryan Lake) pump only discharges when both the Twin and Ryan 

Lake are below their respective shutoff elevations and the Crystal Lake water surface elevation 

exceeds its Ordinary High-Water Level. 

• The Gaulke Pond pump only discharges when both the Twin and Ryan Lake are below their 

respective shutoff elevations and provides limits to the discharge timing of the Gaulke Pond pump so 

that 40th Avenue in Robbinsdale continues to provide the level of service indicated in its 2018 

LSWMP. 

Based on the findings of Gaulke Pond Discharge Rate Evaluation (Wenck Associates, Inc., 2019), the 

surcharging pipe flow for the existing storm sewer north of the Fair School and beneath 40th Avenue is 

5.5-cfs and could be increased to 11-cfs if the 15-inch pipe was replaced with an 18-inch. The PCSWMM 

model indicates the 5-year runoff peak is approximately 5-cfs. To provide the level of service on 40th 

Avenue in Robbinsdale consistent with its 2018 LSWMP, pumping from Gaulke Pond must be limited so 

that the total pipe capacity is not exceeded, and the street does not surcharge. Rainfall intensities 
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corresponding to the excess capacity were back calculated and provide limitations to the Gaulke Pond 

pumping periods using the rational method. The immediate drainage area, excluding the Gaulke Pond 

watershed, is 2.61-acres and is approximately 50% impervious. For example, with the existing storm 

sewer network and Gaulke Pond pumping rate (1,400gpm/ 3.12 cfs), the excess pipe capacity is 2.38 cfs 

(5.5-3.12 cfs), which corresponds to a 1.83-inches/hour rainfall intensity. 

The initial model run was simulated with only pumping from Crystal Lake to Ryan Lake to determine a 

shutoff elevation for only Ryan Lake should future operations require pumping from Crystal Lake, but not 

Gaulke Pond. The Gaulke Pond pumping was subsequently added to determine a shutoff elevation for 

Twin Lake. 

D.5 RESULTS 

Table D3 is similar to presented in Appendix C, but with the 100-year, 10-day storm, Gaulke Pond 

pumping rate at 11-cfs, no wet weather restrictions, an increase in the Crystal Lake (to Ryan Lake) 

pumping rate to 1,200gpm, and without shutoff triggers on the pumps. This represents the worst probable 

impact to the ponds. 

Tables D4, D5, and D6 below shows the required 100-year, 24-hour and 100-year, 10-day nested shutoff 

elevations for the Gaulke Pond and Crystal Lake (to Ryan Lake) pumps. These analyses provide shutoff 

elevations necessary to achieve a MNDNR no-rise certification.  

Additional observations are included below. 

• The MNDNR no-rise certificate does not include restrictions on increases to the high-water level of 

flood events occurring more frequently than the base flood and the analyses demonstrate the 

relatively small impact (generally less than 0.1-feet) of impacts for all events. During the Preliminary 

HUC-8 model, the MNDNR and Stantec determined the critical storm was a 10.2-inch 100-year, 10-

day event. 

• The 100-year, 10-day critical design storm (10.2-inches of precipitation) results in considerably more 

runoff and lower shutoff elevations on Twin and Ryan Lakes than even the 100-year, 24-hour storm 

(7.4-inches). The area-weighted average abstraction for the 100-year, 10-day event is 4.3-inches. 

• Hydrometerological Report Number 53 (HMR53) provides seasonal precipitation correction factors, 

based on geography. The 100-year event, by month, is shown on Figure D3. As shown, the event is 

reduced in such a way that the 10-day precipitation volume is less than 7.4-inches for all months 

except June, July, August, and September; therefore, the 24-hour shutoff elevations can be used 

outside of those months as these MNDNR no-rise restrictions only apply to the 10.2-inch event.  

• The modeling shows that minor impacts (a few hundredths of a foot) occur on Twin Lake when 

pumping Gaulke Pond at the existing pumping rate (1,400gpm) during the storm, which requires a 

lower shutoff elevation than the increase to 2,500 gpm which can only be operated after the storm to 

limit street flooding on 40th Avenue. 

• As discussed in Appendix E, the model was calibrated assuming normal Antecedent Moisture 

Conditions (AMC II). According to the Minnesota Stormwater Manual, AMC II reflects 1.4 – 2.1-inches 
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of precipitation in a five-day period in the growing season. Rainfall less than this amount results in 

decrease soil moisture content and decreased runoff from the upstream watershed. 

− From elevation 950.8-feet NGVD29 (1-foot of freeboard on the low structure and 1.1-feet above 

its runout elevation) Ryan Lake will draw down to less than 0.4-feet above its runout elevation in 

5-days, which is lower than its 100-year, 10-day shutoff elevation. 

• The National Weather Service publishes extended forecasts for differing durations with estimates 

provided in the nearest one-half an inch. 

− Based on the imperviousness and hydrologic soils of the watershed, a 1.5-inch precipitation event 

creates enough volume to increase Ryan Lake by up to 1.1-feet (assuming the Gaulke Pond and 

Crystal Lake watersheds immediately drains to the lake and that the outlet channel is fully 

obstructed).  

The considerations listed above are summarized in the operational flow chart provided in Section 0, which 

provides the cities operational flexibility to pump during a wider range of conditions. 

 
 
Figure D3 Seasonally Adjusted 100-year Precipitation as adapted from NOAA Atlas 14 Volume 8 
and HMR53 
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Table D3 Model Summary for 100-year, 10-day Analysis with 4,950-gpm (11-cfs) Pump installed at 
Gaulke Pond, no dry weather limitations from Gaulke Pond, and Crystal Lake (to Ryan Lake) pumping 
rate of 1,200-gpm 

Alternatives 
Baseline 2 (Existing + Storage 

Expansion) 

Impacts without 
Shutoff Triggers 

Increase Pumping Rate 
from Gaulke Pond (11 

cfs) with Change in 
Start Time and No 

Minneapolis Pumping 

Crystal 
Pump 

Pump #1 Flow (cfs) to 
Minneapolis 

0 N/A 

Pump #2 Flow (cfs) to Ryan Lake 1.78 cfs (800 gpm) 2.67 cfs (1,200 gpm) 

Start (hr) Start of rain Start of rain 

Gaulke 
Pump 

Flow (cfs) 3.12 cfs (1,400 gpm) 
11 cfs (4,950 gpm) w/ 

40th Ave N Improv: 15" 
to 18" 

Start (hr) Immediately after rain Start of rain 

Gaulke Storage Expanded as Proposed  Expanded as Proposed  

Waterbodies Duration Parameter 
Max Water 

Level  
(NAVD88ft) 

Max Water 
Level  

(NGVD29ft) 

Δ High-
Water 

Duration 
(days) 

Δ Max 
Water Level  

(ft) 

Δ High-
Water 

Duration 
(days) 

Old Dutch Pond Elevation 906' 909.5 909.3 1.5 0.0 0.0 

Memory Lane 
Pond 

Low House on Memory 
(881.5ft) 

884.8 884.6 12.0 0.0 -5.5 

Brownwood Pond 
Low House on Brownwood 
(883.8ft) 

884.0 883.8 0.0 0.0 0.0 

Hagermeister 
Pond 

Low House on 
Hagermeister (879.6ft) 

884.0 883.8 16.0 -1.6 -7.0 

Gaulke Pond 
Low House on Gaulke 
(885.2ft) 

884.0 883.8 0.0 -1.6 0.0 

Crystal Lake No Wake (>848.0 ft) 852.7 852.5 72.0 -0.1 0.0 

Lower Twin Lake 
No Wake (>852.25ft). Low 
Basement at 850.7' 

856.2 856.0 23.0 0.09 1.5 

Ryan Lake 
No Wake (>849.60ft). 
Note Low Home is 851.6' 

855.4 855.2 56.0 0.14 -6.5 

Shingle Creek just 
D/S of 49th Ave.N 

Peak Discharge (10’s cfs) 1150 1150 

Duration in days above 
835' (approx. bankful) 

12.3 12.4 
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Table D4 Shutoff Elevations for Gaulke Pumping Rate Existing (1,400-gpm/ 3.12-cfs) with removal 
of dry-weather stipulation 

 100-year, 24-hour MSE3 100-year, 10-day Nested 

40th Avenue 5-year Excess Pipe 
Capacity (cfs) 

2.38 

Gaulke Pond Operating 
Restrictions Rainfall Intensity 
(inches/hour) 

1.83-inches/hour (approximately 1.0-inches in 24-hours) 

Gaulke Pond Max Pumping 
Rate (gpm)1 

1,400 1,400 

Crystal Lake Max Pumping Rate 
to Ryan Lake (gpm) 

1,200 1,200 

Ryan Lake Shutoff Elevation 
(NAVD88) 

853.55 849.60 

Ryan Lake Shutoff Elevation 
(NGVD29) 

853.35 849.40 

Twin Lake Shutoff Elevation 
(NAVD88) 

853.70 851.70 

Twin Lake Shutoff Elevation 
(NGVD29) 

853.50 851.50 

1 Approximately corresponds to 45% of maximum 5-minute intensity of NOAA Atlas 14 1-year event 
 
 
Table D5 Shutoff Elevations for Gaulke Pumping Rate 2,500-gpm (5.5-cfs) without modification to 
15-inch north of Fair School and beneath 40th Avenue 

 100-year, 24-hour MSE3 100-year, 10-day Nested 

40th Avenue Excess Pipe 
Capacity (cfs) 

0.5 (Negligible excess capacity) 

40th Avenue Surcharging 
Rainfall Intensity (inches/hour) 

Dry Weather Only 

Gaulke Pond Max Pumping 
Rate (gpm)1 

2,500 2,500 

Crystal Lake Max Pumping Rate 
to Ryan Lake (gpm) 

1,200 1,200 

Ryan Lake Shutoff Level 
(NAVD88ft) 

852.80 849.55 

Ryan Lake Shutoff Level 
(NGVD29ft) 

852.60 849.35 

Twin Lake Shutoff Level 
(NAVD88ft) 

855.20 851.75 

Twin Lake Shutoff Level 
(NGVD29ft) 

855.00 851.55 
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Table D6 Shutoff Elevations for Gaulke Pumping Rate 4,950-gpm (11-cfs) 1 

 100-year, 24-hour MSE3 100-year, 10-day Nested 

40th Avenue Excess Pipe 
Capacity (cfs) 

0 

40th Avenue Flooding Rainfall 
Intensity (inches/hour)1  

Dry Weather Only 

Gaulke Pond Max Pumping 
Rate (gpm)1 

4,950 4,950 

Crystal Lake Max Pumping Rate 
to Ryan Lake (gpm) 

1,200 1,200 

Ryan Lake Shutoff Level 
(NAVD88ft) 

851.60 849.50 

Ryan Lake Shutoff Level 
(NGVD29ft) 

851.40 849.30 

Twin Lake Shutoff Level 
(NAVD88ft) 

855.00 851.60 

Twin Lake Shutoff Level 
(NGVD29ft) 

854.80 851.40 

1 Assumes the 15-inch gravity storm sewer north of the Fair School and between Adair and Zane Avenues beneath 

40th Avenue is replaced with an 18-inch gravity storm sewer  
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DAILY PUMP OPERATOR FLOW CHART
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This flow chart must Be reviewed everyday Pumping 

from Gaulke Pond and/or Crystal Lake (to Ryan Lake) 

are considered

Date:_________________

Ryan Lake Elevation (NGVD29 feet):_________

Twin Lake Elevation (NGVD29 feet):_________
NGVD29= NAVD88- 0.2 feet

Are both Twin and Ryan 

Lake levels below the 

100-year, 10-day Shutoff 

Elevations? 

No

Yes

Daily Operational Flow Chart for 

Gaulke Pond (Crystal) and 

Crystal Lake (Robbinsdale) to 

Ensure No Adverse Impacts 

from Pumping

Begin Pumping from Crystal Lake, 

delay Gaulke Pond pump until 

after storm event has passed

Begin Pumping from 

Crystal Lake and 

Gaulke Ponds

Ryan Lake 

Level?

Greater 

than or 

equal to 

950.8’ 

NGVD29’?

Do NOT Pump 

from Crystal Lake 

‘9to Ryan Lake) or 

from Gaulke Pond

Less than 

950.8’ 

NGVD29’?

Verify Ryan Lake 

Outlet Channel 

and France 

Avenue Weir are 

clear of 

obstructions.

The cities should 

use discretion for 

pumping when 

Ryan Lake water 

levels exceed 

950.8’ NGVD29 

(1’ freeboard 

above low 

home)

Is the current date 

between October 

1 and May 31?
No, it is 

June, July, 

August, or 

September

Yes 
Are both Twin 

and Ryan Lake 

levels below 

the 100-year, 

24-hour Shutoff 

Elevations? 

Yes

No

Analysis 

demonstrates no 

increase to the 

base flood 

elevation. 

The cities should 

use discretion for 

pumping when 

Ryan Lake water 

levels exceed 

950.8’ NGVD29 (1’ 

freeboard above 

low home)

Verify Ryan 

Lake Outlet 

Channel and 

France 

Avenue Weir 

are clear of 

obstructions.

What is the 5-day 

Precipitation Estimate:____?

Less than 1-

inch

Between 1-1.5 

inches1.5- inches 

or Greater

Less than 1-inch
Between 

1-1.5 

inches
Verify Ryan Lake Outlet Channel and France 

Avenue Weir are clear of obstructions.

The cities should use discretion for pumping 

when Ryan Lake water levels exceed 950.8’ 

NGVD29 (1’ freeboard above low home)

Color 

Scale

Contours 

(Colorblind 

Friendly)

What is the 1-day 

Precipitation Estimate:____?

Color 

Scale

Contours 

(Colorblind 

Friendly)
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Wenck  |  Colorado  |  Georgia  |  Minnesota  |  North Dakota  |  Wyoming 

Toll Free  800-472-2232  Web wenck.com 

 

To: Minnesota Department of Natural Resources (MNDNR) 

 

From: Erik Megow, PE, Wenck Associates 

 Eileen Weigel, PE, Wenck Associates 

 Ross Mullen, PE, Wenck Associates 

 Brendan Barth, Wenck Associates 

  

Copy: Ed Matthiesen, PE, Wenck Associates 

   

Date: March 3, 2021 

 

Subject: Shingle Creek Watershed Management Commission PCSWMM (EPA-SWMM) 

Hydrologic and Hydraulic Modeling Overview 

 

1 Introduction 
Wenck Associates Inc. (Wenck) on behalf of the Shingle Creek Watershed Management 

Commission (Commission) has developed an PCSWMM model, which uses a proprietary 

graphical user interface on top of the EPA-SWMM model engine (Commission Model). The 

PCSWMM model is a fully dynamic hydraulic and hydrologic model. The Commission Model 

covers the hydrologic extents of the Shingle Creek drainage area within Hennepin County 

Minnesota, in some cases the model extends beyond the the Commission’s legal boundaries. 

There are nine watersheds within the Commission boundary (Figure 1). Two of those 

watersheds are direct drainage to a defined, named creek and include Shingle Creek and 

Bass Creek. The other seven are directed towards a Lake and include Eagle Lake, Bass 

Lake, Lake Magda, Meadow Lake, Twin Lakes, Crystal Lake, and Lake Success. All drainage 

areas ultimately drain to the Mississippi River (Figure 1).  

 

Currently, the Commission Model represents the best available information for the area 

succeeding the models used to estimate the flood risk areas shown on the Federal 

Emergency Management Agency (FEMA) effective flood insurance rate maps (FIRMs) for the 

area (effective as of 11/4/2016). Wenck and the Commission have been contracted by the 

Minnesota Department of Natural Resources (MnDNR) to prepare the Commission Model in 

accordance with FEMA technical guidance and standards  in preparation for the Commission 

Model to replace the effective models and update the FIRMs for the portions of Hennepin 

County within the Commission.  

 

As part of that process, the hydrologic and hydraulic model must be submitted to and 

approved by the MnDNR . The purpose of this memo is to satisfy that requirement. Within 

this memo, the following sections will describe the hydrologic model and model inputs 

developed for the nine watersheds. The following sections will provide discussions of the 

development of hydrologic and hydraulic module of the Commission  Model. The following 

sections include: 

• Model Development History 

• Watershed Delineation 

• Calculation of Subwatershed Curve Numbers and Impervious Percent (Pre-

Calibration) 
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• Watershed Width Calculations 

• Critical Rainfall Distribution Selection 

• Hydraulic Model Development 

• Hydrologic and Hydraulic Model Calibration 

• Quality Assurance/Quality Control 
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Figure 1. Watersheds 
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2 Model Development History 
The origins of Shingle Creek flood management go back to the original National Flood 

Insurance Program (NFIP) study of the Shingle Creek watershed in the early 1970s. Several 

cities chose to cooperatively hire a consultant to review the Corps’ work and independently 

model the 100-year flood condition. After completion of that study and acceptance of the 

revised Flood Insurance maps, the cities began discussing formally organizing as a 

Watershed Management Organization (WMO), which did not occur until 1985. 

 

A 1986 TR-20 Flood Hazard Analysis of the Shingle Creek watershed updated the estimated 

the 100-year frequency flood for Shingle Creek and provided flood hazard information to 

help guide an overall long-term watershed management plan. The Shingle Creek watershed 

was broken up into 30 watersheds (57 elements) of an average size of approximately 1.5 

square miles. The analysis was conducted using existing land use and projected land use for 

the year 2000 conditions. Since downstream portions of the watershed were highly 

developed whereas the upstream portions of the watershed were relatively not as 

developed, implementation recommendations focused on preventing downstream flooding 

as the upper watershed developed. Peak runout rates from each management sector were 

established and storage areas were identified for preservation in each sector. These were 

incorporated into the Watershed Commission’s first management plan adopted in 1990. 

 

In 1999 HydroCAD was used to develop an updated hydrologic study and calibration of the 

Shingle Creek watershed for incorporation into the second-generation watershed 

management plan. The TR-20 analysis and individual city models were incorporated to 

create a more detailed and sophisticated model, which broke the watershed into 60 

subwatersheds. The HydroCAD model assumed current land usage and was used to refine 

the maximum discharge rates established in the first management plan. 

 

In 2003-2004 an XP-SWMM model was developed for the watershed as part of the Shingle 

Creek Chloride TMDL. This model used roughly the same subwatershed delineations 

developed for the 1999 model and Shingle Creek cross sections taken approximately every 

1000’ in the 2001 Shingle Creek Profile Study. The model was calibrated to continuous flow 

data taken between 12/2002 and 9/2003 at various locations in the watershed. The XP-

SWMM model has occasionally but not consistently been updated as conditions in the 

watershed change. The XP-SWMM model was used to calibrate HydroCAD models developed 

for each lakeshed as the Commission developed thirteen lake TMDLs between 2007-2011.  

 

The Commission Model created as part of the replace the effective models and update the 

FIRMs for the portions of Hennepin County within the Commission. The Commission Model 

updated the existing XP-SWMM model with the most recent information available for storm 

sewer, topography, land use and rainfall amounts.   

 

3 Watershed delineation 
The Commission’s classification system divides drainage areas into the major watershed 

based on the creek or lake, followed by smaller hydrologic units which are nested within the 

watershed.  The numerical value is proceeded by a two-letter system that indicates the City 

in which the majority of the subwatershed resides in.  
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As previously discussed, there are nine total watersheds within the district boundary; two 

creeks and seven lakes as shown in Figure 1. Each of the nine watersheds was assigned a 

numerical value listed below in Table 1.   

 

The drainage areas represented in the Commission Model are at the subwatershed level.  

The data used to determine these delineations includes MnDNR LiDAR, GIS storm sewer 

information from the Cities in the Commission, and as-built plans from the Cities. The 

catchment level delineations (the scale represented in the model) are shown in Figure 2.  

The number of subwatersheds and location by City are listed in Table 1. 

 

 

Table 1. Watershed Delineation Summary 

Watershed 

Name 

Watershed 

Number 

Number of 

subwatersheds 

Includes what City 

Shingle Creek  1xxx 34 

Maple Grove (MG), Brooklyn 

Park (BP), Brooklyn Center 
(BC), Minneapolis (MI) 

Eagle Lake 2xxx 12 
Maple Grove (MG), Brooklyn 

Park (BP) 

Bass Lake 3xxx 11 Plymouth (PL) 

Bass Creek 4xxx 12 
New Hope (NH), Brooklyn 
Park (BP), Plymouth (PL) 

Lake Magda 5xxx 1 Brooklyn Park (BP) 

Meadow Lake 6xxx 1 New Hope (NH) 

Twin Lakes 7xxx 22 

Brooklyn Park (BP), Brooklyn 
Center (BC), Minneapolis 
(MI), Robbinsdale (RO), 

Crystal (CR), New Hope (NH) 

Crystal Lake 8xxx 4 
Robbinsdale (RO), 
Minneapolis (MI) 

Lake Success 9xxx 3 Brooklyn Park (BP) 
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      Figure 2. Subwatersheds 
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4 Calculation of Catchment Curve Numbers and 

Impervious percent 
To generate curve numbers and a watershed impervious percent, GIS data sets were 

needed including a subwatersheds file with unique name identifiers, a soils file describing 

the hydrologic soil group within the catchments, and a land use file that categorizes the 

different land use types. This section will describe the process used to develop these files, 

their data sources, and the methods used to derive the catchment pervious Curve Numbers, 

composite pervious Curve Numbers, impervious percent values, and watershed widths.  

 

Soils 
Soil information (hydrologic soil group) was obtained from the SURRGO soil dataset 

published October 4, 2017 by Natural Resources Conservation Service – USDA.  Data gaps 

existed in the SSURGO soil dataset for areas of urban soil.  These data gaps were filled in 

with a hydrologic soil group classification B which is consistent with adjacent soil types. The 

areas missing are typically urban areas where fill has been imported and not assigned a 

hydrologic soil group. Dual HSGs (A/D, B/D, and C/D) were assigned to D in the model. 

Table 2 shows the overall coverage throughout the Commission for hydrologic soil group. 

Figure 3 shows the hydrologic soil group delineations across the district.  

 

Table 2. Hydrologic Soil Group Coverage Across the Commission  

Hydrologic Soil Group Coverage Area (Acres) Percent Coverage (%) 

A/D 2006.6 7.0% 

A 5435.8 19.0% 
B/D 1624.9 5.7% 
B 1322.7 4.6% 

C/D 1159.9 4.1% 
C 1931.5 6.8% 

Unassigned (Assigned as B for 
pre-calibration runs) 15122.70 52.9% 
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Figure 1. Soil Type as Assigned for Pre-Calibraiton Model Runs 
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Land Use 
The base land use data was provided by Metropolitan Council. This file was updated in 2016 

for the seven county Twin Cities area (METC, 2016) and will generally be referred to as the 

2016 generalized land use file. To create a more representative land use file, additional 

layers were added to the 2016 generalized land use file. Major roads, such as interstate and 

four lane US highways are classified as major highways in the 2016 generalized land use 

data.  

 

The 2016 generalized land use file delineates large open water bodies such as lakes. 

However, it excludes small open water and wetland systems. To better represent these 

features, the updated National Wetlands Inventory (NWI) was intersected to represent 

minor land use types. Wetlands were classified into two categories based on wetland type: 

• Wetland: Freshwater Emergent Wetland or Freshwater Forested/Shrub Wetland 

• Open Water: Shallow Open Water (CIRC39 = 5) 

 

The resulting land use file ultimately used contains 20 land use categories. These land use 

categories and the percent coverage across the district are shown in Table 3 and shown in 

Figure 4. 

 

 

Table 3. Land Use Coverage Across the Commission  

Land Use Category Coverage Area (Acres) Percent Coverage (%) 

Single Family Detached 11179.1 39.04% 
Wetland 2513.9 8.78% 
Industrial and Utility 2415.6 8.44% 
Park, Recreational, or Preserve 1589.6 5.55% 
Retail and Other Commercial 1519.1 5.31% 

Institutional 1517.9 5.30% 
Single Family Attached 1384.6 4.84% 
Undeveloped 1294.3 4.52% 
Major Highway 1274.5 4.45% 
Open Water 1176.9 4.11% 
Multifamily 919.7 3.21% 
Extractive 634.3 2.22% 

Office 426.3 1.49% 
Airport 357.3 1.25% 
Golf Course 158.7 0.55% 
Major Railway 90.3 0.32% 
Mixed Use Industrial 84.8 0.30% 
Mixed Use Commercial 79.9 0.28% 

Mixed Use Residential 12.5 0.04% 
Farmstead 1.8 0.01% 
Seasonal/Vacation 1.4 <0.01% 
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Figure 4. Land Use  
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Impervious Percent 
The overall watershed impervious percent was estimated using the developed land use 

information for total impervious. The pre-calibration impervious percentages for the land 

use categories are shown in Table 4. 

 

Table 4. Pre-Calibration Impervious percent assumed for each land use category 

Land Use Category 

Pre-

Calibration 
Impervious 

% Land Use Category 

Pre-

Calibration 
Impervious 

% 

Airport 38 Mixed Use Residential 65 

Commercial 85 Multifamily 65 

Extractive 0 Office 85 

Farmstead 38 Park, Recreational, or Preserve 0 

Golf Course 0 Retail and Other Commercial 85 

Industrial and Utility 72 Seasonal/Vacation 38 

Institutional 50 Single Family Attached 38 

Major Highway 50 Single Family Detached 38 

Major Railway 30 Undeveloped 0 

Manufactured Housing Parks 65 Open Water or Pond * 

Mixed Use Industrial 72 Wetland or Riverine ** 
*Open water areas are assigned an impervious percent of 0, but are assigned a Curve Number of 98  
** Wetlands are assigned an impervious percent of 0, but are assigned a curve number of 85 

 

Curve Numbers 
Composite pervious Curve Numbers were generated for each subwatershed using a 

weighted area calculation. Pervious Curve Numbers for land use categories excluding 

Wetland, and Open Water areas were assigned according to the underlying hydrologic soil 

group category and the Open Space land cover category according to Table 2-2b in the TR-

55 manual (USDA, 1986). In Table 2-2b of the TR-55, Open Space land cover can be of 

either good, fair, or poor hydrologic condition. The hydrologic condition for Open Space 

areas describes the ability for a hydrologic soil group to abstract direct rainfall or produce 

runoff based on the vegetative coverage. Good hydrologic condition soils for this land use 

describe soils with the top layer having greater than 75% grass coverage. Fair hydrologic 

condition soils for this land use describe soils with the top layer having grass coverage on 

50% to 75% of the area. The “good” condition was used for all areas except for airports, 

major highways, and major railways. Airports, highways, and railways were assumed to 

have a “fair” hydrologic condition.  

 

Wetlands were assigned a curve number of 85. Open water areas are assumed to be 100% 

impervious and therefore have a curve number of 98.  

 

Table 6 shows the pervious Curve Numbers that were assigned to the various land use 

categories.  
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Table 2: Curve Numbers Assigned to Each Land Use Category  

Land Use Category 

Hydrologic 

Condition 

Hydrologic Soil Group 

A B C D 

Commercial, Institutional, Golf Courses, 

Industrial, Manufactured Homes, All 
Residential, Parks, Recreational, or 
Preserve, Undeveloped, Office, or 
Seasonal Vacation 

Good 39 61 74 80 

Major Highway, ROW, Airport, or Major 

Railway 
Fair 49 69 79 84 

Riverine, Wetland, or Stormwater Basin  N/A 85 85 85 85 

Open Water  N/A 98 98 98 98 

 

 

A composite pervious curve number was determined for each catchment by Equation 1. 

 

𝐶𝑁𝑃𝐸𝑅𝑉 =
∑𝐴𝑃𝐶𝑁𝑃+∑𝐴𝑊𝐶𝑁𝑊+∑𝐴𝑂𝐶𝑁𝑂

𝐴
      Equation 1 

 

Where: 

 

CNPERV  = Composite pervious curve number for the catchment 

A  = Total catchment area 

AP & CNP = Area and Curve Number for pervious areas, respectively 

AW & CNW = Area and Curve Number for wetland areas, respectively 

AO & CNO = Area and Curve Number for open water areas, respectively 

 

For hydrologic calculations, the subcatchment pervious curve number and the subcatchment 

impervious percent are entered in PCSWMM. PCSWMM uses those two parameters to 

calculate a composite Curve Number for a subcatchment.  

5  Watershed Width Calculations 
In the EPA-SWMM manual, an initial estimate of the characteristic width is given by the 

subcatchment area (ft2) divided by the average maximum overland flow length (ft). The 

maximum overland flow length is the length of the flow path from the outlet (or storage 

feature) to the furthest drainage point of the subcatchment. The longest flow path was 

determined using topography and storm sewer information.  

6 Critical Event Rainfall Duration Selection 
Wenck selected event rainfall depths and representative 24-hour, 48-hour, 7-day, and 10-

day duration hyetograph distributions for use in the SCWMO Model. The methodology is as 

follows: 

 

1. Point precipitation frequency estimates for the 100-year 24-hour, 48-hour, 7-day, 

and 10-day return interval storms were selected from the Golden Valley (Site ID 21-

2302) gauging stations listed in the Atlas 14 documentation.  
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2. An analysis of the model response was based on four storm events, using two 

hyetographs (see Section 7.2):  

o The MSE3 hyetograph for the 24-hour and 48-hr storm events, and  

o A Nested Curve hyetograph for the 7-day and 10-day storm events.   

 

6.1 Rainfall Depths 
Rainfall depths were determined using Atlas 14 point precipitation estimates from the 

Golden Valley Station (Site ID 21-2302)- Table 7. This station was selected as it was the 

closest station from the National Oceanic and Atmospheric Administration (NOAA) Atlas 14 

point precipitation frequency estimates.  Additional Stations, such as Rockford (Site ID 21-

7020) and Wedell_P (Site ID 80-0238) were not used as the 100-year precipitation events 

at those locations had very little variance in the 100-year precipitation depths.  

 

All stations referenced herein were used by the National Oceanic and Atmospheric 

Administration (NOAA) in the preparation of the NOAA Atlas 14 Precipitation Frequency Atlas 

of the United States, Volume 8. Table 9 lists the four storm durations and recurrence 

interval, along with the average depths for each interval for the Golden Valley Station (Site 

ID 21-2302).  

 

Table 7. NOAA Rainfall Depths by Event Duration 

Avg. 
Recurrence 

Interval 

(years) 

Rainfall Depths (in.) from Golden Valley (Site ID 21-2302)  

24-hr 48-hr 7-day 10-day 

2-yr 2.87 3.26 4.39 4.96 

5-yr 3.60 3.96 5.28 5.96 

10-yr 4.29 4.64 6.09 6.83 

25-yr 5.39 5.74 7.31 8.11 

50-yr 6.36 6.72 8.34 9.15 

100-yr 7.42 7.81 9.43 10.20 

500-yr 10.30 10.80 12.30 13.00 

  

6.2 Rainfall Distributions 
After rainfall depths were determined for each storm event, two rainfall distributions were 

used: 

 

• NRCS Midwest/Southeast States (MSE 1-6) 

o The MSE 1-6 distributions were created by the NRCS using regional-specific 

rainfall distributions from the Atlas 14 data to develop rainfall distributions for 

the Midwest and Southeast United States. Minnesota predominately resides in 

region 3 of 6. 

o The MSE 3 distribution was used for the 24- and 48-hour storm events.  The 

100-year distributions are shown in Appendix A. 

 

• NOAA Atlas-14 Nested (Un-smoothed) 

o The nested distribution was created using the precipitation-frequency data 

presented in the NOAA Atlas 14. Similar to how the SCS Type II curve was 

developed using TP-40 data, this distribution was developed using Atlas 14 
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data to represent high intensity, short duration storms and lower-intensity, 

longer duration storms.   

o The Nested distribution was used for the 7- and 10-day storm events to 

provide a finer time-step than extrapolating the MSE 3 storm distribution.  

The 100-year distributions are shown in Appendix A. 

 
 

7 Hydraulic Model Development 
The subsequent sections discuss development of the hydraulic model of the Commission Model. 

 

7.1 Stream Cross Sections 
Most of the stream cross sections used in the Commission Model utilized cross sections in 

the same locations as the effective HEC-2 model. Cross sections from the effective HEC-2 

model were georeferenced in GIS. The cross sections were then recut from the 2011 MnDNR  

LiDAR data in the floodplain areas while the channel bathymetry (e.g. between the banks) 

was maintained as the effective HEC-2 model information which is based on historical 

surveys of the creek. 

 

Manning’s roughness values from the effective HEC-2 model were maintained in PCSWMM. 

Aerial imagery was used to verify overbank roughness based on apparent vegetation and 

land use. Channel roughness values vary between 0.030 and 0.055 for Shingle Creek and 

0.030 and 0.045 for Bass Creek. Floodplain roughness values vary between 0.030 and 

0.095 for Shingle Creek and 0.035 and 0.085 for Bass Creek. 

 

7.2 Hydraulic Structures 
Summary of Hydraulic Structures and Data Sources 

Hydraulic Structure Name  

Approx. 

Distance 

Above 

Mississippi 

River 

(feet) 

Hydraulic Structure 

Type 
Data Source 

Shingle Creek 
Interstate 94 (108) 825 Bridge; No Abutment 

Data 

Effective HEC-2 

model 

Lyndale Avenue N (192) 1070 Bridge;  

Abutment Width = 90 ft 

2018-2020 

MNDNR Survey 

Historic Pedestrian Bridge 

(105) 

1190 Bridge;  

Abutment Width = 47 ft 

2018-2020 

MNDNR Survey 

CP (SOO) Railroad 1240 Bridge Effective HEC-2 

model 

Shingle Creek Drop 

Structure-Webber Park 

(106) 

1380 Drop Structure; 50 ft 

width; ~10 ft drop 

2018-2020 

MNDNR Survey 
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Pedestrian Bridge  1780 Bridge effective HEC-2 

model 

CP (SOO) Railroad (103) 2,700 Two 144 in x 96 in Arch 

Corrugated Metal Culverts 

2018-2020 

MNDNR Survey 

45th Avenue N (186) 3,300 Bridge; Two Rows of Eight 

Piles; Abutment Width = 

83 ft 

2018-2020 

MNDNR Survey 

Pedestrian Bridge (102) 4,310 Bridge;  

Abutment Width = 58 ft 

2018-2020 

MNDNR Survey 

Humboldt Avenue N (190) 5,340 Bridge;  

Abutment Width = 60 ft 

2018-2020 

MNDNR Survey 

49th Avenue N (187) 6,630 Bridge; Two Rows of 11 

Piles; Abutment Width = 

69 ft 

2018-2020 

MNDNR Survey 

Pedestrian Bridge at 50th 

Avenue N (101) 

7,540 Bridge; Four Rows of 

Piles; Abutment Width = 

133 ft 

2018-2020 

MNDNR Survey 

Pedestrian Bridge at 51st 

Avenue N (100) 

8,710 Bridge; Two Rows of 

Piles; Abutment Width = 

92 ft 

2018-2020 

MNDNR Survey 

Queen Avenue N (188) 10,070 Bridge; Two Rows of 12 

Piles; Abutment Width = 

83 ft 

2018-2020 

MNDNR Survey 

Pedestrian Bridge at 53rd 

Avenue N (99) 

11,200 Bridge;  

Abutment Width = 70 ft 

2018-2020 

MNDNR Survey 

Minnesota State Highway 

100 

12,960 Bridge; No Survey Data Effective HEC-2 

model 

Shingle Creek Tunnel Inlet 13,980 2, 12 ft x 10 ft 

Rectangular Concrete 

Culverts  

Effective HEC-2 

model 

Pedestrian Bridge 

downstream of Bass Lake 

Road  

14,020 Bridge;  

Abutment Width = 57 ft 

2018-2020 

MNDNR Survey 

Bass Lake Road Eastbound  

14,180 

Bridge; Two Rows of 11 

Piles; Abutment Width = 

55 ft 

2018-2020 

MNDNR Survey 

Bass Lake Road Westbound  Bridge; Two Rows of Six 

Piles; Abutment Width = 

55 ft 

2018-2020 

MNDNR Survey 

Pedestrian Bridge upstream 

of Bass Lake Road  

14,280 Bridge;  

Abutment Width = 57 ft 

2018-2020 

MNDNR Survey 

Interstate 94 Eastbound 

19,750 

Bridge Effective HEC-2 

model 

Interstate 94 Westbound Bridge Effective HEC-2 

model 

Interstate 94 Westbound 

On-Ramp  

20,020 Bridge;  

Abutment Width = 85 ft 

2018-2020 

MNDNR Survey 

Freeway Boulevard  20,150 Bridge;  

Abutment Width = 82 ft 

2018-2020 

MNDNR Survey 
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Shingle Creek Parkway 

Eastbound  
22,500 

Bridge;  

Abutment Width = 99 ft 

2018-2020 

MNDNR Survey 

Shingle Creek Parkway 

Westbound  

Bridge;  

Abutment Width = 99 ft 

2018-2020 

MNDNR Survey 

69th Avenue N  23,070 Bridge;  

Abutment Width = 47 ft 

2018-2020 

MNDNR Survey 

Shingle Creek Regional Trail 

Pedestrian Bridge 

28,550 Bridge Effective HEC-2 

model 

Xerxes Avenue N 30,520 Two 108 in x 72 in Arch 

Concrete Culverts 

2018-2020 

MNDNR Survey 

Concrete Dam “Monkey 

Falls” 

35,570 Weir; Top Width = 60 ft; 

Bottom Width = 30 ft 

2018-2020 

MNDNR Survey 

Noble Avenue N  36,430 Two 72 in Round Concrete 

Culverts 

2018-2020 

MNDNR Survey 

Brooklyn Boulevard  37,340 Three 72 in Round 

Concrete Culverts 

2018-2020 

MNDNR Survey 

Regent Avenue N  39,060 Two 72 in Round Concrete 

Culverts 

2018-2020 

MNDNR Survey 

74th Avenue N  40,080 Two 72 in Round Concrete 

Culverts 

2018-2020 

MNDNR Survey 

Riffle Structures between 

74th Ave N and Pedestrian 

Bridge DS Zane Ave N 

40,040 Rock riffle to replace 

historical concrete weir 

Effective HEC-2 

Model, rock 

replacement was 

presumed to be 

exact 

replacement in-

kind 

Pedestrian Bridge 

downstream of Zane Avenue 

N  

41,060 Bridge; One Row of Piles; 

Abutment Width = 107 ft 

2018-2020 

MNDNR Survey 

Zane Avenue N 41,300 Bridge;  

Abutment Width = 32 ft 

2018-2020 

MNDNR Survey 

Pedestrian Bridge at 

Brunswick Avenue N  

41,960 

 

Bridge; 

Abutment Width = 89 ft 

2018-2020 

MNDNR Survey 

Brooklyn Boulevard 42,780 Two 8 ft x 8 ft 

Rectangular Concrete 

Culverts 

2018-2020 

MNDNR Survey 

Weir Above Brooklyn Blvd 42,960 Weir Effective HEC-2 

Model 

Pedestrian Bridge at 

Hampshire Avenue N  

45,630 Bridge; 

Abutment Width = 42 ft 

2018-2020 

MNDNR Survey 

Candlewood Drive  47,180 25 ft by 10 ft Semi-

Circular Corrugated Metal 

Culvert 

Effective HEC-2 

model 

West Broadway Avenue  48,530 120 in x 96 in Arch 

Concrete Culvert 

2018-2020 

MNDNR Survey 

Lakeland Avenue N 51,120 9 ft x 7.5 ft Rectangular 

Concrete Culvert 

2018-2020 

MNDNR Survey 

Bottineau Boulevard  51,420 8 ft x 6.2 ft Rectangular 

Concrete Culvert 

2018-2020 

MNDNR Survey 
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BNSF Railroad  51,510 10 ft x 8 ft Rectangular 

Concrete Culvert 

2018-2020 

MNDNR Survey 

Brooklyn Boulevard  53,200 144 in x 90 in Arch 

Concrete Culvert 

2018-2020 

MNDNR Survey 

Interstate 94 Westbound 

Off-Ramp  

58,450 Three 84 in Round 

Concrete Culverts 

2018-2020 

MNDNR Survey 

Boone Avenue N  59,380 Two 60 in Round Concrete 

Culverts 

2018-2020 

MNDNR Survey 

 
Bass Creek 
Home Depot Truck Entrance  59,720 Two 72 in Round Concrete 

Culverts 

2018-2020 

MNDNR Survey 

Bass Creek Park (122) 60,350 72 in x 38.4 in Arch 

Concrete Culvert 

2018-2020 

MNDNR Survey 

Cherokee Drive N (372) 61,300 12 ft x 6 ft Rectangular 

Concrete Culvert 

2018-2020 

MNDNR Survey 

63rd Avenue N (374) 62,850 11 ft x 4 ft Rectangular 

Concrete Culvert 

2018-2020 

MNDNR Survey 

62nd Avenue N  64,480 Three 60 in Round 

Concrete Culverts 

2018-2020 

MNDNR Survey 

Eagle Creek 
Home Depot Entrance N/A 60 inch Round Concrete 

Culvert 

2018-2020 

MNDNR Survey 

U.S. Highway 169 N/A 72 in x 48 in Arch 

Concrete Culvert 

2018-2020 

MNDNR Survey 

73rd Avenue North N/A 6 ft x 3.2 ft Rectangular 

Concrete Culvert 

2018-2020 

MNDNR Survey 

Pedestrian Bridge between 

Pike and Eagle Lakes 

N/A Bridge; 

Abutment Width = 270 ft 

2018-2020 

MNDNR Survey 

Twin Lake Chain 

Outlet of Ryan Lake N/A 54 in Round Concrete 

Pipe 

2019 Wenck 

Survey 

France Avenue N/A 7 ft x 4 ft Rectangular 

Concrete Culvert 

2018-2020 

MNDNR Survey 

Twin Lake Control Structure N/A Weir; Low Flow Open 

Width of  = 5 ft; High 

Flow Width of = 20.9 ft 

2019 Wenck 

Survey 

Gaulke Pond Chain 
Outlet of Gaulke Pond N/A Pump Station Discussion 

with City of 

Crystal Staff 

Outlet of Hagermeister 

Pond 

N/A 36 in Round Concrete 

Pipe  

2018-2020 

MNDNR 

Survey 
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Outlet of Brownwood 

Pond 

N/A 30 in Round Concrete 

Pipe 

2018-2020 

MNDNR 

Survey 

Outlet of Memory Lane 

Pond 

N/A 48 in Round Concrete 

Pipe 

2018-2020 

MNDNR 

Survey 

Outlet of Simms Park N/A 72 in Round Concrete 

Pipe 

2018-2020 

MNDNR 

Survey 

 

7.3 Downstream Boundary Conditions 
The downstream boundary condition of the model is the Mississippi River at the outlet of 

Shingle Creek. Shingle Creek discharges to the Mississippi River approximately 150 feet 

upstream of 42nd Avenue N bridge. The downstream boundary condition of the model is set 

following the joint probability analysis guidance published in Chapter 8 of the Minnesota 

Department of Transportation (MnDOT) Drainage Manual. The MnDOT drainage manual 

recommends evaluating the joint probability of two flood events occurring at the same time, 

based on the areal variation of extreme precipitation events and the respective watershed 

areas (e.g. a high intensity thunderstorm over the Shingle Creek watershed that results in 

100-year water surface elevations on Shingle Creek is unlikely to similarly result in 100-year 

water surface elevations on the Mississippi River). The drainage area of the Mississippi River 

at the Shingle Creek outlet is approximately 19,532 square miles (approximately 437 times 

greater than the watershed area of Shingle Creek). The recommendations for joint 

probability tailwater are shown in the table below. Note that because the joint probability 

water surface elevation on the Mississippi River is less than the base flood elevation, the 

floodplain in the vicinity of the Mississippi River will be based on the base flood elevation of 

the Mississippi River not Shingle Creek. 

 

Table 3 Downstream Boundary Condition on the Mississippi River: Joint probability 

tailwater recommendations adapted from Chapter 8 of the MnDOT Drainage 

Manual 

Shingle Creek Flood 

Event (return period) 

Tailwater on Mississippi River as adapted from the MnDOT Joint 

Probabilty Recommendations 

Annual Exceedance Probability Tailwater Elevation (NAVD88 feet) 

10-yr Free Outfall N/A 

25-yr Free Outfall N/A 

50-yr 10-yr 808.2 

100-yr 25-yr 810.2 

500-yr 25-yr 810.2 

 

 

8 Hydrologic and Hydraulic Model Calibration 
To calibrate a model, it requires data from multiple sources to represent the physical events 

that occur near the area that is being modeled. For riverine models, data that is needed to 

calibrate extreme events includes but is not limited to channel roughness, stage, flow, 

rainfall, and observations. When one or more of these datasets are missing, the calibration 

process is more difficult.  
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For the calibration of the Commission Model, some calibration data was available; however, 

some of the data available was either not comprehensive enough to represent extreme 

events, or it lacked the desired continuous sampling needed. Wenck gathered available data 

from the Cities within the district and the Watershed Commission itself to be used for the 

calibration process. DNR Lake levels, U.S. Geological Survey (USGS)GS gaging station at 

Queen Avenue, Commission monitoring stations, and City Lake level data was compiled for 

the hydrologic calibration process.  

 

The following sections describe the calibration methodology, the extent to which data was 

used, data limitations, and the results of the calibration process. The calibration process will 

be discussed in the following order: 

1. Extreme rainfall event selection and representation in the model  

2. Availability and representation of extreme streamflow data 

3. Observation data 

4. Model application and adjustments 

5. Results and discussion 

  

8.1 Extreme Event Rainfall Selection and Representation 
Extreme rainfall events have occurred over the years within the watershed. However, the 

rainfall and lake level data collected during these events has been limited or collected in the 

response of calls about high-water levels. Two recent high-water events within the 

watershed occurred in late June of 2014 and September of 2018. For these two events, 

Wenck collected all high-water level and rainfall data available from Cities, the Three Rivers 

Park Board, Commission, and climate data from the National Weather Service, local 

precipitation stations 215441 (Minneapolis Crystal Airport) and 215838 (New Hope). The 

two storm events are shown in Appendix B and are summarized as follows: 

 

• Storm 1: June 2014 event consisted of a 4.33” rainfall event between June 14 to 

18. This 4.33”, 5-day event is approximately a 5-year (4.51”).  

• Storm 2: September 2018 event consisted of a 6.03” rainfall event between 

September 17 to 18. This 6.03”, 4-day event is between a 10-year (5.23”) and 25-

year (6.37”), Atlas 14 storm event. 

 

Since both high-water level events occurred during months with multiple precipitation 

events, these storm events were modeled as long-duration storm events to see how the 

model matched data collected over a longer period of time. The June 2014 storm event was 

modeled from May 30 to June 27 and the September 2018 storm event was modeled from 

September 15 to October 15. 

 

8.2 Availability and Representation of Streamflow Data 
Stage and flow monitoring data is critical to calibration of any riverine model. A 

representative gage would be one that takes continuous stage data and has a rating curve 

developed for it with enough peak flow event measurements to represent extreme events.  

 

Over the years, the USGS, in conjunction with the SCWMC, has operated a stream gage 

with continuous stage monitors at one location in the Study Area, along Shingle Creek. In 

addition to the USGS gaging station at Queen Avenue, the SCWMC has three monitoring 

locations throughout the watershed. This data was useful to give Wenck an idea of what the 

stream response was at these locations during the selected events. However, this data was 

limited for several reasons. The first limitation is that these gage locations were set up as 
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part of SCWMC’s water quality monitoring program; therefore, the rating curves that were 

developed only account for low flow conditions and lack the needed high flow measurements 

to accurately represent the locations during extreme events. Another major issue was that 

not all the gage locations had rating curves developed for them. Another issue was that 

SCWMC prioritizes these locations based on need for their water quality program and some 

of the sites are either no longer in operation or were not in operation during the events 

chosen.  

 

8.3  Base Flow 
Baseflow was not modeled for the Commission Model model.  

 

8.4  Observation Data 
In addition to the extreme rainfall, observation data is critical to calibration. Unfortunately, 

extreme event observation data that is useful (i.e. surveyed high water marks) is limited. 

Some extreme event observation data was collected by the Commission or the Cities during 

the 2014 and 2018 event.  Wenck contacted City Engineers to compile information on high 

water level observations. Observation data was limited to surveyed lake water levels from 

City Engineers and DNR LakeFinder data.  High water level data was available for five lakes 

during the storm events: Lower Twin Lake, Crystal Lake, Meadow Lake, Ryan Lake, and 

Cedar Lake. Table 9 lists the number of water level data points available during the modeled 

timespans. The data points are shown as changes in high-water level (bounce) from the 

starting water elevations in Appendix B for each event.  

 

 

Table 9: Surveyed Water Level Data available for each Storm Event 

Lake (City) 

Number of Data Points during each 

Storm Event 

Storm 1: June ‘14 
5/30 - 6/27 

Storm 1: Sept. ‘18 
9/15 - 10/15 

Crystal Lake  
(Robbinsdale) 

21 8 

Twin Lakes  
(Robbinsdale/Minneapolis/Crystal) 

21 8 

Ryan Lake 

(Robbinsdale/Minneapolis) 
0 8 

Meadow Lake  

(New Hope) 
14 0 

Cedar Island Lake 
(Maple Grove) 

5 6 

 

 

8.5  Model Application and Adjustments 
For the initial hydrologic model calibration, the model was not been adjusted based on the 

results of the hydrology events. The results of the hydrologic model calibration for both the 

June 2014 and September 2018 storms are included in Appendix D. 

 

Following the IAHRC comments on the hydrologic model, Wenck staff developed the 

hydraulic model.  For this analysis, Wenck selected the September 2018 event for additional 

page 145



 

MNDNR 
March 2021 

 

 
 

 

 

analysis of the hydraulic routing, because the September 2018 rainfall event resulted in the 

discharge measurement of record, 312 cfs, at the USGS gaging station at Queen Avenue. 

 

Additionally, in the week prior to the extreme rainfall event, which occurred on September 

20, 2018, the watershed received approximately 1 inch of rain. This amount of rain is 

consistent with the amount of rainfall for Antedecent Moisture Conditions Type II, the basis 

for most published Curve Number values and is specified for use of the Curve Number 

method in TR-55. The 2014 event includes weeks of on-going rainfall with short duration 

drying periods, there are few published references available for drying times for the Curve 

Number infiltration method.  

 

 Wenck used the National Weather Service (NWS) Next Generation Radar (NEXRAD) 

Doppler radar from the Chanhassen NWS station. NEXRAD data detects precipitation and 

atmospheric movement. However, relationships between NEXRAD reflectivity and precise 

precipitation rates are inexact. Therefore, NEXRAD data must be supplemented with on-the-

ground rainfall gages to understand spatial rainfall patterns. The process of adjusting 

NEXRAD data based on on-the-ground rainfall gages is known as “bias correction”. The 

Level 3 NEXRAD 124 nautical mile range at 0.50-degree azimuth elevation angle was used. 

Wenck used precipitation data collected at the Crystal Airport to complete the bias 

correction. Below on Figure 2, the processed NEXRAD data is shown at 12:49PM Central 

Daylight Time on September 20, 2018. The Crystal Airport Rainfall gage is shown as a circle 

and the hydrologic subwatersheds are outlined in pink. Note that the darker the blue hue, 

the more intense the rainfall. Particularly dense rainfall bands are occurring in the 

southwest of the watershed and moving northeast (toward the watershed) at 72 km/ hour 

as indicated by the red arrow. 
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Figure 2 Processed NEXRAD data at 12:49PM on September 20, 2018 

Based on the initial model runs, the model predicted a peak discharge of 599 cfs for the the 

September 2018 event, far exceeding the observed discharge of 312 cfs. Because the model 

uses the Soil Conservation Service Curve Number method, hydrologic flow length and 

hydrologic slope are not significant variables impacting peak discharge or rate.  

Therefore, Wenck revised the curve numbers and imperviousness percentages used in the 

model to the following: 

1. Soils with unassigned hydrologic soils groups were reclassified as hydrology soil 

group ‘A’ (very high infiltration potential), which is consistent with the soil testing 

completed throughout the watershed over the years (many development reviews 

provide soil borings that show infiltration rates far exceeding the infiltrations rates of 

hydrologic soil group ‘A’ as indicated in the Minnesota Pollution Control Agency 

Stormwater Manual) 

2. Impervious values were revised from total impervious to only the directly connected 

impervious fraction, as indicated in the PCSWMM reference manual.  Revised directly 

connected impervious fractions based on engineering judgement from similar 

projects are shown on the table below. In general, only the land uses that represent 

a significant portion of the watershed (i.e. single family detached housing) altered 

the results; however, all land use types were updated to be consistent. 
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Table 4. Revised Impervious percent assumed for each land use category 

Land Use Category 
Pre-Calibration Total 

Impervious % 

Post-Calibration 
Directly-Connected 

Impervious % 

Airport 38 38 

Commercial 85 80 

Extractive 0 0 

Farmstead 38 0 

Golf Course 0 0 

Industrial and Utility 72 72 

Institutional 50 50 

Major Highway 50 50 

Major Railway 30 30 

Manufactured Housing Parks 65 65 

Mixed Use Industrial 72 72 

Mixed Use Residential 65 50 

Multifamily 65 40 

Office 85 80 
Park, Recreational, or 
Preserve 0 0 

Retail and Other Commercial 85 80 

Seasonal/Vacation 38 38 

Single Family Attached 38 30 

Single Family Detached 38 20 

Undeveloped 0 0 

Open Water or Pond * * 

Wetland or Riverine ** ** 
*Open water areas are assigned an impervious percent of 0, but are assigned a Curve Number of 98  
** Wetlands are assigned an impervious percent of 0, but are assigned a curve number of 85 

 

8.6  Results and Discussion 
Appendix E shows the results of the pre- and post-calibration hydrographs compared 

to the USGS gaging station measured discharge and the measured water levels in 

the lakes. While the modeled peak discharge rate of 351 cfs at the USGS gaging 

station at Queen Avenue is much closer to the observed peak discharge rate of 312 

cfs than the initial runs, the model still far overestimates the runoff volume 

compared to the observed between September 20-25, 2018. Excluding baseflow 

(approximately 5 cfs), the observed volume that occurred in the September 20-25, 

2018, was 750 acre-ft whereas the modeled is 1,141 acre-ft.  While, numerous 

development reviews have shown that soils in the watershed have infiltration rates 

far exceeding the MPCA Stormwater Manual recommendation of 1.6 inches/ hour of 

Hydrologic Soil Group A, Wenck staff did not lower the pervious curve number 

beyond the range of literature values for these A soils. Therefore the Commission 

Model is expected to be conservative. 

 

Additionally, the outlet of Ryan Lake is suspected of being plugged during the September 

2018 event. Photos of the area from the spring of 2019 are shown in Appendix E that show 
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debris and a silt curtain obstructing flow and piled up against a chain link fence constructed 

through the channel. The city of Robbinsdale cleaned out the outlet channel of Ryan Lake in 

summer 2019. When the calibrated model was run with the outlet assumed plugged, the 

modeled elevations closely match the measured data. 

 

Figure 3 shows a comparison of the preliminary Commission Model with the 2016 FEMA FIS 

for Shingle and Bass Creeks. The 100-year, 10-day nested storm is the critical event for 

Shingle Creek and the waterbodies in the watershed. 

 

In general, the Atlas 14 design storm event across the Shingle Creek watershed results in 

increased peak flood elevations and discharge rates throughout the watershed due to the 

larger magnitude of the design storm precipitation depth. The following are some general 

observations regarding the changes to the 100-year flood elevations from the 2016 FEMA 

FIS to the preliminary Commission Model where they differ significantly: 

1. Downstream of Webber Park (Minneapolis) the effective model follows an old 

alignment of the Shingle Creek that has since been realigned and therefore 

comparisons are not applicable, further the 100-year flood elevation is set by the 

Mississippi River 

2. Within Brooklyn Center (near the crossing of Bass Lake Road), the modeled Atlas 14 

discharge exceeds the tunnel capacity resulting in increased flood elevations of 

approximately one half to one foot 

3. Within Brooklyn Park in the Brookdale Park area, the modeled 100-year Atlas 14 

discharge is nearly double the effective discharge rate. A small segment of narrow 

floodplain immediately downstream of the weir (sometimes called “Monkey Falls”) 

results in increased flood elevations of approximately two to three feet that extend 

approximately two miles upstream 

4. Within Brooklyn Park just downstream of U.S. Highway 169, the Commission Model 

shows a three to four foot decrease. While the modeled discharge is approximately 

48% lower than the effective rate, the downstream water elevations, which set the 

tailwater for this reach, are inconsistent in the effective profile between the Base 

Flood Elevation lines, FIS profile, and FIRM.  

 

Table 4 shows a summary of stillwater elevations on major ponds, lakes, and wetlands in 

the watershed. In general as elevations increase for these waterbodies because of the 

increased volume of runoff associated with Atlas 14, particularly for waterbodies with 

restricted outlets..
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Figure 3 Comparison of Commission Model with 2016 FEMA FIS
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Table 4 Summary of Stillwater Elevations on Major Waterbodies 

Waterbody 2016 FEMA FIS 100-yr Commission Model  

Critical Event 

Change in Feet 

(Commission 

Model - 2016 

FEMA FIS) 

Elevation (feet 

NAVD88) 

Zone Node Name 100-yr, 24-hr  

MSE3 Elevation 

 (feet NAVD88) 

100-yr, 10-day 

Nested Elevation 

(feet NAVD88) 

Palmer Lake 846.2 AE J99.9 845.9 846.5 10-day Nested 2.1 

Cherokee 

Wetland 881.7 AE J193 
877.8 879.0 10-day Nested 

-2.8* 

Magda Lake N/A X BP-5010S 888.2 890.2 10-day Nested N/A 

Success Lake N/A A BP-9020S 853.3 854.2 10-day Nested N/A 

Hagermeister 

Pond 879.0 AE CR-7140S 
880.0 882.4 

10-day Nested 
3.9 

Twin Lake 856.0 AE CR-7160S 855.2 856.1 10-day Nested 0.1 

Gaulke Pond 879.0 AE CR-7170S 880.0 882.4 10-day Nested 3.9 

Cedar Island 

Lake N/A A MG-2030S 
904.5 905.3 

10-day Nested 
N/A 

Pike Lake 876.0 AE MG-2070S 875.3 875.9 10-day Nested -0.1 

Eagle Lake 876.0 AE MG-2080S 875.3 875.9 10-day Nested -0.1 

Meadow 

Lake N/A A NH-6010S 
894.3 894.7 

10-day Nested 
N/A 

Memoy Lane 

Pond 883.0 AE NH-7120S 
883.5 884.2 

10-day Nested 
1.2 

Pomerleau 

Lake N/A A PL-3020S 
937.8 938.1 

10-day Nested 
N/A 

Curtis Lake N/A X PL-3040S 932.1 933.4 10-day Nested N/A 

Bass Lake N/A A PL-3080S 906.9 907.7 10-day Nested N/A 

Schmidt 

Lake N/A X PL-3100S 
924.8 925.3 10-day Nested 

N/A 

Ryan Lake 856.0 AE RO-7180S 853.4 855.1 10-day Nested -0.9 

*See discussion of water levels near U.S. Highway 169 in paragraph above 
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8.7  Conclusion 
As mentioned, reliable data from various sources is a key component to model calibration. 

The methodology presented herein uses the best available data for precipitation, gaged 

stream height, high water level observations, and measured flow to calibrate the model. The 

biggest data gap encountered was the lack of stream discharge gaging of high-water levels 

in the upstream watershed.  

 

  

9.0 Quality Assurance/Quality Control 
 

As part of this review, Wenck staff completed numerous reviews and had numerous check-

in meetings to ensure the model accurately reflected the areas of known flood risk in the 

watershed. Two levels of review were completed a Technical Review by a mid-level staff 

member and an Independent Review by both a senior staff member who has been the 

Watershed Engineer for over 20 years and a mid-level staff member familiar with the 

watershed as well as the flooding issues resulting from the September 2018 storm. The 

types of QA/QC items reviewed as part of each of these reviews included, but is not limited 

to, the following: 

1. Technical Review by mid-level staff 

a. Hydrology 

i. Hydrologic Slopes 

ii. Flow Paths 

iii. Imperviousness Percentages 

iv. Curve Number assumptions and assigned Hydrologic Soils Groups 

v. Selection of critical duration and distribution of storm event  

vi. Runoff Rate  

vii. Runoff Volume 

viii. IAHRC/MNDNR Review comments such as orphan areas 

b. Hydraulics 

i. Simulation Run Window 

ii. Manning’s n for pipes and channels 

iii. Orifice coefficients 

iv. Weir coefficients 

v. Boundary Conditions 

vi. Initial Depths 

vii. Length of natural channels 

viii. Consistency of Natural Channel shape 

ix. Incorporation of effective HEC-2 geometry into the cross sections 

extracted from LiDAR data 

x. Overtopping of natural channels 

xi. Double counting or undercounting storage 

xii. Hydraulic structure geometry accurately reflected data source 

xiii. Hydraulic structure overtopping elevation accurately reflected the best 

available data and that guard rails/railings were included in the 

geometry 

xiv. Pump Curves 

xv. Water capture 

xvi. Continuity Error 

xvii. Vertical Datum consistency 

2. Independent Review 

a. The reviewers commented on and asked for explanations of the differences 

between the 2016 effective Flood Insurance Study profile and the proposed 

profile. 
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Appendix A – CRITICAL EVENT RAINFALL 

DISTRIBUTIONS  
 

 
 

 
 

 

page 153



 

MNDNR 
March 2021 

 

 
 

 

 

 
 

 

  

page 154



 

MNDNR 
March 2021 

 

 
 

 

 

Appendix B – CALIBRATION WATER LEVEL AND STORM 

EVENT PRECIPITATION DATA  
 

Storm 1: May 30, 2014 to June 27, 2014 

 
 

Rainfall - Crystal 

Date Precip. (in) 

2014-05-30 0.00 

2014-05-31 1.17 

2014-06-01 0.82 

2014-06-02 0.08 

2014-06-03 0.00 

2014-06-04 0.00 

2014-06-05 0.00 

2014-06-06 0.07 

2014-06-07 0.37 

2014-06-08 0.00 

2014-06-09 0.00 

2014-06-10 0.00 

2014-06-11 0.32 

2014-06-12 0.00 

2014-06-13 0.00 

2014-06-14 1.08 

2014-06-15 0.47 

2014-06-16 0.33 

2014-06-17 0.42 

2014-06-18 0.11 

2014-06-19 1.92 

2014-06-20 0.00 

2014-06-21 0.00 

2014-06-22 0.11 

2014-06-23 0.00 

2014-06-24 0.02 

2014-06-25 0.00 

2014-06-26 0.00 

2014-06-27 0.00 
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Storm 2: September 15, 2018 to October 15, 2018 

 

 
  

Date Elevation Bounce (ft) Date Elevation Bounce (ft) Date Elevation Bounce (ft) Date Elevation Bounce (ft)

5/30/2014 851.98 0.00 5/30/2014 893 0.00 5/30/2014 902.9 0.00 5/30/2014 849.35 0.00

6/2/2014 852.46 0.48 6/1/2014 893.3 0.30 6/10/2014 903.12 0.22 6/2/2014 850.2 0.85

6/3/2014 852.35 0.37 6/2/2014 893.16 0.16 6/20/2014 903.39 0.49 6/3/2014 850.1 0.75

6/4/2014 852.27 0.29 6/7/2014 893.06 0.06 6/24/2014 903.1 0.20 6/4/2014 850 0.65

6/5/2014 852.27 0.29 6/8/2014 893.05 0.05 6/27/2014 902.94 0.04 6/5/2014 849.9 0.55

6/6/2014 852.28 0.30 6/12/2014 893.02 0.02 6/6/2014 849.8 0.45

6/9/2014 852.1 0.12 6/15/2014 893.27 0.27 6/9/2014 849.7 0.35

6/10/2014 852.05 0.07 6/17/2014 893.16 0.16 6/10/2014 849.6 0.25

6/11/2014 852.03 0.05 6/18/2014 893.2 0.20 6/11/2014 849.5 0.15

6/12/2014 851.93 -0.05 6/19/2014 893.56 0.56 6/12/2014 849.45 0.10

6/13/2014 851.91 -0.07 6/20/2014 893.36 0.36 6/13/2014 849.45 0.10

6/16/2014 852.28 0.30 6/22/2014 893.14 0.14 6/16/2014 849.8 0.45

6/17/2014 852.33 0.35 6/23/2014 893.1 0.10 6/17/2014 849.8 0.45

6/18/2014 852.53 0.55 6/27/2014 893.02 0.02 6/18/2014 849.9 0.55

6/19/2014 853.07 1.09 6/19/2014 851.1 1.75

6/20/2014 853.18 1.20 6/22/2014 851.1 1.75

6/23/2014 852.8 0.82 6/23/2014 850.75 1.40

6/24/2014 852.66 0.68 6/24/2014 850.65 1.30

6/25/2014 852.56 0.58 6/25/2014 850.6 1.25

6/26/2014 852.46 0.48 6/26/2014 850.5 1.15

6/27/2014 852.38 0.40 6/27/2014 850.4 1.05

June 2014 Water Level Data

Lower Twin Lake Meadow Lake Cedar Island Lake Crystal Lake
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Sept. 2018 

Date Precip - NH 

9/15/2018 0.00 

9/16/2018 0.00 

9/17/2018 0.52 

9/18/2018 0.92 

9/19/2018 0.07 

9/20/2018 4.52 

9/21/2018 0.00 

9/22/2018 0.00 

9/23/2018 0.00 

9/24/2018 0.28 

9/25/2018 0.09 

9/26/2018 0.00 

9/27/2018 0.00 

9/28/2018 0.00 

9/29/2018 0.00 

9/30/2018 0.01 

10/1/2018 0.21 

10/2/2018 0.02 

10/3/2018 0.62 

10/4/2018 0.06 

10/5/2018 0.17 

10/6/2018 0.03 

10/7/2018 0.06 

10/8/2018 0.41 

10/9/2018 0.88 

10/10/2018 0.50 

10/11/2018 0.02 

10/12/2018 0.00 

10/13/2018 0.00 

10/14/2018 0.00 

10/15/2018 0.00 

 

 
 

Date Elevation Bounce Date Elevation Bounce Date Elevation Bounce Date Elevation Bounce

9/15/2018 851.88 0.00 9/15/2018 849.41 0.00 9/15/2018 902.55 0.00 9/15/2018 848.00 0.00

9/21/2018 853.06 1.18 9/21/2018 850.44 4.38 9/18/2018 902.55 0.00 9/20/2018 848.30 0.30

9/24/2018 853.65 1.77 9/24/2018 853.79 2.59 9/26/2018 902.89 0.34 9/21/2018 850.00 2.00

9/27/2018 853.38 1.50 9/27/2018 852.00 0.72 10/2/2018 902.81 0.26 9/24/2018 849.65 1.65

10/8/2018 852.02 0.14 10/8/2018 850.13 1.25 10/9/2018 902.77 0.22 9/27/2018 849.50 1.50

10/10/2018 852.29 0.41 10/10/2018 850.66 0.72 10/15/2018 902.91 0.36 10/8/2018 849.00 1.00

10/15/2018 853.38 1.50 10/15/2018 850.13 0.72 10/10/2018 849.70 1.70

10/15/2018 849.40 1.40

Crystal LakeRyan Lake

Spring 2018 Water Level Data

Lower Twin Lake Cedar Island Lake
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Appendix C – USGS STREAMFLOW DATA   

 
 

 

Storm 2: September 15, 2018 to October 15, 2018 
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Appendix D – PRELIMINARY HYDROLOGIC CALIBRATION 

RESULTS   
 
The calibration results presented in this section are discussed for Storm 1 and Storm 2. 

Appendix D shows a comparison of the modeled lake responses and the observed lake data.  

From the preliminary results shown in Appendix D, here are some initial observations: 

• Higher modeled high-water levels for Twin, Ryan, and Meadow Lakes 

o Modeled High-water levels for all the lakes, exceeded observed data.  This may be 

due to the time at which the observed data was collects and there is a chance the surveyed 

data did not capture the peak high-water levels, however, the data for both storm events 

shows a consistent trend.  Peak high-water levels for Twin, Ryan, Crystal, and Meadow 

Lakes exceeded the observed data by 0.4-1.2 feet.  

• The observed high-water level and bounce for Cedar Island Lake was also exceeded 

during both calibration Storms.  Cedar Island Lake also has an old pumped outlet system 

constructed in the 1970s.  The results show that the known pump flow rate and historical 

pump curve is probably overestimating the drawdown rate of the system.  

• Crystal Lake does not have a gravity outlet or an established pumped outlet.  During 

high water events the City of Robbinsdale has historically pumped the Lake to either the 

Minneapolis stormsewer system or the to Ryan Lake via Robbinsdale stormsewer system.  

The results show that Crystal Lake was probably being pumped during both of the high-

water scenarios in 2014 and 2018 as the drawdown rate of the observed data exceeded the 

rate of evaporation used in the model. 

 

Storm 1: May 30, 2014 to June 27, 2014 
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Storm 2: September 15, 2018 to October 15, 2018 
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Appendix E –HYDROLOGIC AND HYDRAULIC MODEL 

CALIBRATION RESULTS   
 
 

Storm 2: September 20-25, 2018 
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Photographs of the Ryan Lake Outlet and Outlet Channel (taken spring 

2019) 
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To:  Shingle Creek WMO Commissioners 

 

From:  Ed Matthiesen, P.E.  

  Diane Spector 

   

Date:  October 29, 2021 

 

Subject: Cooperative Agreement: Meadow Lake Management Plan 
 

Recommended 

Commission Action  
Authorize execution of the cooperative agreement. 

 

The Commission and the City of New Hope have partnered to complete a number of 

management actions as part of the Meadow Lake Management Plan. These include this 

winter’s whole lake drawdown followed up by future alum treatments and fish and aquatic 

vegetation management and monitoring.  

 

This project is being funded by the Commission through levy and two different grants from 

the Board of Water and Soil Resources. Up to this point, the Commission and the City have  

been operating under a Memorandum of Understanding regarding the drawdown portion of 

the project, with the understanding that at some point in the future the two parties would 

enter into a formal cooperative agreement. Now that the two grants are in hand and the 

levy has been certified, it is appropriate to enter into that Cooperative and Subgrant 

Agreement.  

 

Attached is that agreement. It specifies that the Commission will reimburse the city for its 

costs associated with the drawdown and alum treatment, and the Commission will be 

responsible for the costs of monitoring and project management. It also specifies that the 

Commission may use grant proceeds to reimburse the city, and that the city agrees to abide 

by the terms of those grant contracts.  

 

The agreement has been reviewed by the Commission’s attorney. At its October 25, 2021 

meeting the New Hope City Council reviewed the agreement and authorized its execution. 
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COOPERATIVE AND SUBGRANT AGREEMENT 
FOR 

MEADOW LAKE MANAGEMENT PLAN 
 
 This Cooperative and Subgrant Agreement (“Agreement”) is made as of this ___ day of 
______________ 2021 by and between the Shingle Creek Watershed Management Commission, a 
joint powers watershed management organization, (“Commission”) and the City of New Hope, a 
Minnesota municipal corporation, (“City”).  The Commission and the City may hereinafter be 
referred to individually as a “party” and collectively as the “parties.” 
 

RECITALS 
 
A. On April 11, 2013, the Commission and the West Mississippi Watershed Management Commission 

jointly adopted the Shingle Creek and West Mississippi Third Generation Watershed Management 

Plan (“Plan”), a watershed management plan within the meaning of Minn. Stat. § 103B.231. 
 

B. The Plan includes a capital improvement program (“CIP”) that lists a number of water quality 
project capital improvements. 

 
C. The water quality projects identified in the CIP include the Meadow Lake Management Plan, 

which includes a whole lake drawdown and alum treatments to address lake internal loading 
(“Project”), which is more fully described in the attached Attachment One. 

 
D. The Plan specifies that projects in the CIP will be partially or fully funded by a County tax levy 

under Minn. Stat. § 103B.251. 
 

E. The Commission entered into a grant agreement related to the Project with the Minnesota 
Board of Water and Soil Resources (“BWSR”) effective as of April 16, 2021, a copy of which is 
attached hereto as Attachment Two (“BWSR Grant Agreement 1”). 

 
F. The BWSR Grant Agreement 1 provides that BWSR will grant the Commission a sum not to 

exceed Forty Thousand and No/100 Dollars ($40,000.00), which funds are to be used for the 
Project to perform the duties and tasks specified in the BWSR Grant Agreement 1. 

 
G. The Commission entered into a second grant agreement related to the Project with BWSR 

effective as of May 25, 2021, a copy of which is attached hereto as Attachment Three (“BWSR 
Grant Agreement 2”). 

 
H. The BWSR Grant Agreement 2 provides that MPCA will grant the Commission a sum not to 

exceed One Hundred Fifty-three Thousand Five Hundred Ten and No/100 Dollars 
($153,510.00), which funds are to be used for the Project to perform the duties and tasks 
specified in the BWSR Grant Agreement 2. 
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I. On September 10, 2020, the Commission adopted a resolution ordering the Project, directing 
that it be constructed by the City and that the Commission’s share of the Project costs be 
funded from any grant proceeds and a levy previously certified to Hennepin County (“County”) 
in accordance with Minn. Stat. § 103B.251. 

 
J. The Commission and the City have agreed to have the City to assume, as subgrantee, certain 

duties and responsibilities of the Commission, as grantee, under BWSR Grant Agreement 1 and 
BWSR Grant Agreement 2 (collectively, the “BWSR Grant Agreements”) in consideration of 
receiving a portion of the funds provided for in those BWSR Grant Agreements and subject to 
the terms, conditions, and limitations set forth therein. 
 

K. The City is willing to construct the Project and to perform the duties as a subgrantee in 
accordance with the terms and conditions of this Agreement. 

 
AGREEMENT 

 
 In consideration of the mutual covenants and agreements hereinafter set forth, and 
intending to be legally bound, the parties hereby agree as follows: 
 
1. Project.  The Project will consist of the work required to construct the improvements in the 

City as more fully described in Attachment One.  The Project will be constructed on land 
owned by the City or within easement areas held by the City. 
 

2. Contract Administration.  The City will obtain bids and award the contract for the Project in 
accordance with the requirements of law.  The City will award the contract and supervise and 
administer the construction of the Project to ensure that it is completed in accordance with 
the scope of the Project identified in Attachment One.  The City will require the contractor to 
name the Commission as additional insured on all liability policies required by the City of the 
contractor and the Commission shall be given the same notification of cancellation or non-
renewal as is given to the City.  The City will require that the contractor defend, indemnify, 
protect and hold harmless the Commission and the City, their agents, officers, and employees, 
from all claims or actions arising from performance of the work of the Project conducted by 
the contractor.  The City will supervise the work of the contractor.  However, the Commission 
may observe and review the work of the Project until it is completed.   
 

3. Contract Payments.  The City will pay the contractor and all other expenses related to the 
construction of the Project and keep and maintain complete records of such costs incurred. 

 
4. Commission Reimbursement.  Reimbursement to the City will be made as soon as funds are 

available provided a request for payment has been received from the City providing such 
detailed information as may be requested by the Commission to substantiate costs and 
expenses. 
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5. Limits on Reimbursement.  The total reimbursement paid by the Commission to the City for 
the Project will not exceed the cost of the drawdown, alum treatment and professional 
services contracts, estimated to be One Hundred Eighty Thousand and No/100 Dollars 
($180,000.00).  Reimbursement will not exceed the costs and expenses incurred by the City for 
the Project, less any amounts the City receives for the Project as grants from other sources.  All 
costs of the Project incurred by the City in excess of such reimbursement, including all costs 
incurred in excess of estimated project costs due to unforeseen conditions or any other cause, 
shall be borne by the City or secured by the City from other sources unless otherwise agreed 
by both parties. 

 
6. Grant Agreement Funds.  The Commission agrees to forward to the City the funds the 

Commission receives from the BWSR Grant Agreements for the Project based upon approved 
reimbursement requests received from the City and conditioned on City’s continuing 
compliance with its obligations under this Agreement. 

 
7. City Obligations as Subgrantee.  The City will perform and satisfy certain obligations of the 

Commission under the BWSR Grant Agreements.  Specifically, but without limiting the 
foregoing, the City will perform all of the following with respect to the Project and in 
satisfaction of the obligations of the BWSR Grant Agreements: 

 
(a) The City will perform, or participate in, all elements of the Project as described or 

otherwise identified in the BWSR Grant Agreements, as they may be amended, and will 
properly document expenses, including time and materials, in the manner expressed in the 
BWSR Grant Agreements and will provide information to the Commission to aid in accurate 
grant reporting as required in the BWSR Grant Agreements.  Any amendments made to the 
BWSR Grant Agreements, including its exhibits, are incorporated in and made part of this 
Agreement by reference. 
 

(b) The City will comply with all requirements and conditions of the BWSR Grant Agreements 
applicable to the Project that, by their nature, must be performed by City rather than 
Commission and that are conditions of award of funds under the BWSR Grant Agreements. 
 

(c) The times of performance and expiration of City’s obligations under this Agreement shall 
be as provided in the BWSR Grant Agreements. 
 

(d) The City will provide invoices for reimbursement in accordance with the requirements of 
the BWSR Grant Agreements. 

 
(e) The City will take all other actions as are needed to ensure compliance with the BWSR 

Grant Agreements and provide such information and assistance to the Commission as may 
be needed to ensure the Commission can comply with the requirements of the BWSR 
Grant Agreements that, by their nature, must be performed by the Commission rather 
than the City. 
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8. Indemnification.  The City will defend, indemnify, protect and hold harmless the Commission 

and its agents, officers, and employees, from any claims arising out of conducting the Project, 
including environmental claims.  Nothing herein shall be deemed a waiver of the limitations of 
liability in Minnesota Statutes, chapter 466. 

 
9. Audit.  All City books, records, documents, and accounting procedures related to the Project 

are subject to examination by the Commission and either the State Auditor or the Legislative 
Auditor for at least six years after completion of the Project. 

 
10. Data Practices.  The City shall retain and make available data related to the letting of contracts 

and construction of the Project in accordance with the Minnesota Government Data Practices 
Act. 
 

11. Legal Compliance.  The City is responsible for complying with all applicable federal, state, and 
local laws, rules, regulations, and ordinances and for securing all required permits related to 
the Project. 

 
12. Term.  This Agreement shall be in effect as of the date first written above and shall continue 

until the Project is fully constructed and all obligations under the BWSR Grant Agreements 
have been completed.   The indemnification, data practices, audit, and ongoing maintenance 
obligations set out herein shall survive the termination of this Agreement. 

 
13. Entire Agreement.  The above recitals and the attachments attached hereto are incorporated 

in and made part of this Agreement.  This Agreement contains the entire understanding 
between the parties regarding this matter and no amendments or other modifications of its 
terms are valid unless reduced to writing and signed by both parties. 
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 IN WITNESS WHEREOF, the parties have caused this Agreement to be executed by their 
duly authorized officers on behalf of the parties as of the day and date first above written. 
 
 
     SHINGLE CREEK WATERSHED  
     MANAGEMENT COMMISSION 
 
 
     By:__________________________________ 
      Its Chair 
 
 
     And by:______________________________ 
      Its Secretary  
 
 
     CITY OF NEW HOPE 
 
 
     By: _________________________________ 
      Its Mayor 
 
 
     And by: ______________________________ 
      Its City Manager 
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ATTACHMENT ONE 
Meadow Lake Management Plan Project 

 

Overall Project Narrative:  
 
The Meadow Lake Management Plan is a multi-year, multi-phase project intended to create the 
conditions for improvement water quality and biotic integrity in Meadow Lake.   
 
Phase One-Lake Drawdown 
This phase has two primary activities: establishment of baseline conditions and engineering and 
drawdown of the lake. Engineering includes designing, permitting, and construction observation of 
the fall drawdown, with pumps estimated to be in place 1-2 months until freeze over. This 
drawdown will include a drawdown of a City pond on the Golf Course to the southeast of Meadow 
Lake to allow the City to complete repair or replacement work on the culvert connecting the two 
water bodies.  This work includes preparatory monitoring including initial aquatic vegetation, 
sediment, and biological monitoring as well as the contractual cost of the dewatering.   
 
Phase Two-Alum Treatment 
The alum treatment  task is the application of aluminum sulfate (alum) by a qualified contractor to 
the Meadow Lake sediments in two doses at least one year apart in an effort to significantly 
reduce the release of phosphorus from the sediment in the deeper areas of the lake. This phase 
includes the cost of taking and analyzing the initial sediment cores from the lake prior to the alum 
treatment to calculate the maximum initial dosage for alum and to establish the treatment area. 
This work includes the initial sediment core analysis and construction oversight as well as the cost 
of the alum contract. 
 
Commission Direct Costs 
The Commission will directly pay for the cost of water quality,  and post-drawdown and alum 
treatment aquatic vegetation, fish and other monitoring.  
 
The Commission will directly pay for additional cores and analysis will be taken following the initial 
alum dose and results used to make any necessary adjustments to application rates and areas for 
the second dose. A final set of cores taken following the second application will be evaluated to 
verify that the desired reductions have been achieved.  
 
The Commission will directly pay for the cost of any required fish or aquatic vegetation chemical 
treatment necessary following the drawdown to ensure that the project meets its biotic integrity 
goals. 
 
The Commission will provide ongoing grant management and reporting. 
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ATTACHMENT TWO 
BWSR Grant Agreement 1 

Clean Water Fund Competitive Grants Program 
 
 
 
 

(attached hereto) 
 

page 175



 

 

ATTACHMENT THREE 
BWSR Grant Agreement 2 

Watershed-Based Implementation Funding 
 
 
 
 

(attached hereto) 
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To:  Shingle Creek/West Mississippi WMO Commissioners 
 
From:  Ed Matthiesen, P.E.  
  Diane Spector 
   
Date:  October 29, 2021 
 
Subject: FY22 Watershed-Based Implementation Funding 
 

Recommended 
Commission Action  

For information. 

 
The Board of Water and Soil Resources (BWSR) biennially appropriates funding for a relatively new 
program called Watershed-Based Implementation Funding (WBIF). This pot of funding from the Land and 
Legacy Amendment, supplements the funding made available through the Clean Water Fund (CWF) 
Projects and Practices grants. While those are competitive grants for specific projects, the WBIF funding 
is allocated to targeted watersheds. The BWSR Board recently approved allocations of the fiscal year 
2022 (FY22) funding, which will become available July 1, 2022. Both Shingle Creek and West Mississippi 
have been awarded funding. 
 
Background 
 
Outside the Metro Area, BWSR has been working with counties, Soil and Water Conservation Districts 
(SWCDs) and watershed districts to prepare comprehensive studies called One Watershed One Plans 
(1W1Ps). For Greater Minnesota watersheds that may be 1,000 square miles or more in area and 
encompass two or more counties, these 1W1Ps are attempts to plan collectively across counties, cities, 
and watershed districts. Following completion of their plans, these consortia of agencies can receive 
noncompetitive WBIF funding to jump start implementation. 
 
In the Metro area, cities have been completing such plans (at a smaller scale) since the early 1980s. In 
2018, BWSR realized the Metro partners were missing out on the opportunity for noncompetitive funding 
and allocated WBIF funding for Metro watersheds. In 2018 BWSR allocated funding to each of the seven 
Metro counties, and then asked the watersheds and cities in each county to develop their own method of 
deciding how to spend it. The eleven watersheds in Hennepin County elected to allocate 10% of the 
funds to the Hennepin County Chloride Initiative, and to allocate the rest to the watersheds based on their 
size and tax capacity. Shingle Creek received $68,129 and West Mississippi $35,442. Both elected to use 
those funds to supplement cost-sharing for projects. In 2020, BWSR allocated funds in a different way. 
Instead of allocating to counties, the funding was allocated to basins. Shingle and West Mississippi are in 
the Metro- Mississippi Twin Cities West basin partnership. That group chose to use a competitive process 
and requested the watersheds and cities in the basin to submit grant requests for specific projects. 
Shingle Creek was awarded $40,000 for the Meadow Lake Drawdown and $70,000 for the Bass Creek 
Restoration Project. 
 
FY22 Funding 
 
Having had two different allocation processes in as many biennia, BWSR held several Listening Sessions 
to take feedback and help in making the decision how to allocate FY22 funds. On October 27, 2021 the 
BWSR Board approved an allocation process that would allocate funds to Metro watersheds with “a 
$75,000 minimum per watershed planning area inside of the Metro, and a distribution of  funds based on 
a weighting of 90% private land and 10% on public waters to all eligible areas.” We are in contact with 
BWSR staff to learn more about that method, but it distributes funding as shown in Table 1. We’re also in 
contact with BWSR regarding timing, funding availability, etc. It does look like project requirements 
include a minimum 10% match, that they must be load reduction practices, and could be structural or 
non-structural. 
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Table 1. Expected BWSR WBIF funding for 2022-2023. 

Watershed  Funding 

Richfield-Bloomington  WMO $75,000 

West Mississippi  WMO $75,000 

Black Dog  WMO $75,000 

Vadnais Lake Area  WMO $75,000 

Eagan-Inver Grove  WMO $75,000 

Mississippi  WMO $75,504 

Capitol Region  WD $77,618 

Prior Lake-Spring Lake WD $82,806 

Bassett Creek  WMO $87,887 

Shingle Creek  WMO $95,501 

Nine Mile Creek  WD $101,582 

Riley-Purgatory-Bluff Creek  WD $104,576 

Lower Mississippi River  WD $118,385 

Lower Minnesota River  WMO $127,068 

Ramsey-Washington Metro  WD $140,295 

Pioneer-Sarah Creek  WMO $159,223 

Coon Creek  WD $216,377 

Elm Creek  WMO $297,774 

Rice Creek  WD $407,796 

Minnehaha Creek  WD $418,140 

Scott County  WMO $601,647 

Vermillion River  WMO $673,331 

Carver County  WMO $691,991 

South Washington  WMO $163,947 

Metro Subtotal $6,500,000 

 
 
Recommendation 
 
Staff is gathering more information and will work with the Technical Advisory Committee (TAC) to develop 
a recommendation for using those funds in 2022.  
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SHINGLE CREEK / WEST MISSISSIPPI WATERSHED MANAGEMENT COMMISSION 
MONTHLY COMMUNICATION LOG 

October  2021 

 

  1 

 

Date From To • SC • WM Description 

10-1-21 Wesley Saunders-Pierce SCWM 
X X 

Notification that he is taking over as DNR Area Hydrologist for Anoka and 
Hennepin Counties 

10-4-2021 Roxy Robertson @ WSB Ed Matthiesen.  X Riverway Church in Champlin wetland boundary 

10-4-2021 Zach Webber @ Loucks Ed M.  X Update to WM2021-07 Twin City Twisters Champlin 

10-5-2021 Tom Melody @ Stantec Judie Anderson/Ed M  X Commission review requirements for a MCES project 

10-12-21 Salam Murtada, DNR Erik Megow  X Update on DNR HMS-RAS modeling on Edinbrook and Century Channels 

10-14-2021 
Shahram Missaghi @Mpls 
Public Works Ed M., Judie A 

X  
Request to participate in pathogen/bacteria reduction project 

10-25-2021 
Steve Mastey @ Landscape 
Architecture, Inc. Ed M. 

X  
Grant reimbursement for Crescent Cove 
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