
 
Riley-Purgatory-Bluff Creek Watershed District 

Board of Managers Workshop and Regular Meeting  
 

Wednesday, April 5, 2017  
5:30pm Board Workshop 

7:00pm Regular Board Meeting 
DISTRICT OFFICE 

18681 Lake Drive East 
Chanhassen 

 
Agenda  

 
1.  Call to Order  

2. Board Workshop - 10 Year Plan Information 

3. Approval of the Agenda (Additions/Corrections/Deletion)  

4. Public Hearing  - Change of Business Address Action 
5. Public Hearing  - Bluff Creek Tributary Plan Amendment Action 
6. Public Hearing  - Lake Susan Park Pond and Stormwater Reuse Action 

 
7. Matters of general public interest 

 
Welcome to the Board Meeting. Anyone may address the Board on any matter of interest 
in the watershed.  Speakers will be acknowledged by the President; please come to the 
podium, state your name and address for the record.  Please limit your comments to no 
more than three minutes.  Additional comments may be submitted in writing.  Generally, 
the Board of Managers will not take official action on items discussed at this time, but 
may refer the matter to staff for a future report or direct that the matter be scheduled on a 
future agenda.  

 
8. Reading and approval of minutes Action  

Board of Manager Meeting, March 1, 2017 

 
9. Consent Agenda  

(The consent agenda is considered as one item of business.  It consists of routine 
administrative items or items not requiring discussion.  Any manager may remove an 
item from the consent agenda for action.) 

a. Accept Engineer’s Report (with attached Inspection Report) 
b. Accept Staff Report 
c. Approve Permit 2017-008 Prairie Meadows with recommendations 

 



d. Authorize bid solicitation for the Chanhassen High School Reuse System 
e. Approve Permit 2017-007 Cedarcrest Stables review timeline extension  
f. Accept 2016 Annual Report 
g. Approve Hire of Permitting and Natural Resource Project Manager 

 
10. Citizen Advisory Committee Information 

 
11. Action Items Action 

a. Approve paying of the bills 
b. Accept February Treasurer’s Report  
c. Approve Task Order No. 21b – Bluff Creek Reach BT3A Stabilization Project: 

Final Design and Construction Administration Services without the optional task 
2-17 

 
12. Discussion Items Information 

 
a. Upcoming Meeting 

 
13. Upcoming Events Information 

● Citizen Advisory Committee, District Office, April 17th, 6:30pm,  18681 Lake 
Drive East, Chanhassen, 5:30pm 

● Builder’s Workshop, District Office, April 26th, 9:00am-11:00am 
● District Regular Board Workshop, Board Workshop and Regular Meeting, 

Wednesday, May 3, 2017, 18681 Lake Drive East, Chanhassen, 5:30pm 
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Date:   Thursday, March 30, 2017 
 
To:      Cities, Counties, Met Council, and State Review Agencies 
 
From:  Claire Bleser, Riley-Purgatory-Bluff Creek Watershed District 
 
Re:       Minor Plan Amendment 
  
 
The Riley-Purgatory-Bluff Creek Watershed District proposed a plan amendment to its 2011 
Comprehensive Watershed Resources Management Plan.  The Bluff Creek Southwest Branch and 
Stabilization is in the top tier for restoration projects.  This reach was rated as being unstable, with 
poor water quality, moderately poor habitat, and a moderate risk to infrastructure.   In addition, if the 
head cut continues towards the wetland it could result in the drainage of the wetland. 
  
The proposed amendment was sent out on February 6th with the comment period ending on March 
23, 2017.  Minnesota Department of Natural Resources submitted comments.  After careful review 
of the comments, the Riley-Purgatory-Bluff Creek Watershed District modified it’s plan amendment 
to provide further details on the proposed restoration.  The board adopted this amendment at their 
April 5, 2017 board meeting. 
 
Enclosed is the additional section of the plan that was adopted. The full plan is available on the 
RPBCWD website: www.rpbcwd.org.  Hard copies are available upon request. 
Thank you for taking part in the review process of the District’s plan amendment. 
 
Sincerely, 

 
 
 
 

 



  

Minnesota Department of Natural Resources 
Ecological and Water Resources Division 
Central Region Headquarters 
1200 Warner Road, St Paul MN 55106 
 

03/22/2017 
 
Claire Bleser 
District Administrator 
Riley Purgatory Bluff Creek Watershed District 
14500 Martin Drive Suite 1500 
Eden Prairie, MN  55344 
 
 
Re:  Plan Amendment: Bluff Creek Southwest Branch 
 
The DNR appreciates the opportunity to review and comment on the Riley-Purgatory-Bluff Creek 
Watershed District’s Plan Amendment “to restore the School Forest and improve water quality in the 
Purgatory Creek subwatershed, and to restore an ecologically diverse and safe outdoor learning 
environment that promotes sound forest and watershed stewardship for future generations in partnership 
with Minnetonka Public Schools”.   
 
Our Area Hydrologist has reviewed the plan and offers the following comments for your consideration.   
 
She suggests that the 5th paragraph (below) is not clearly stated.   She also recommends that a figure to 
illustrate what is occurring would be helpful in describing what is occurring . 
 
However, in arecent field visit 1 12-inch culvert from a stormwater pond outlet in the left 
overbank of this reach is severely eroded and perched approximately 6 feet above the channel 
bed. An adjacent wetland located south of the project reach has a natural overflow point that 
contributes flow to a secondary tributary. Significant channel incision has occurred in this 
tributary with a 4 to 5�foot tall headcut very near the tributary origin from the wetland. 
Continued migration of the headcut to the wetland could result in draining the wetland. 
 
A description of the methods for the proposed work is recommended, or at a minimum, perhaps discussion 
that the minimal impact solution will be selected for implementation. 

 
Thank you for the opportunity to comment on the RPBCWD Plan Amendment.    If you have questions, feel 
free to contact Area Hydrologist, Jennie Skancke at jennie.skancke@state.mn.us or by phone at (651)259-
5790.  
 
Sincerely,  

 
Jeanne Daniels, District Manager 
Jeanne.daniels@state.mn.us 

Minnesota Department of Natural Resources • Division of Ecological and Water Resources 
1200 Warner Road, St. Paul, MN, 55106 



651-259-5784 

 
ec.    Terri Yearwood, EWR 
 Jennie Skancke, EWR 
 Steve Christopher, BWSR 
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1200 Warner Road, St. Paul, MN, 55106 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Minnesota Department of Natural Resources • Division of Ecological and Water Resources 
1200 Warner Road, St. Paul, MN, 55106 
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18681	Lake	Drive	East	
Chanhassen,	MN	55317	
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Monday,	March	27,	2017	
	

Mr.	Terry	Jeffery	
	
	 Re:	 Proposed	Statement	of	Hire	–	Permitting	and	Natural	Resource	Project	Manager	
	
Dear	Mr.	Jeffery:	
	
	 I	am	pleased	to	propose	an	offer	of	employment	to	you	as	the	Riley	Purgatory	Bluff	Creek	
Watershed	District’s	Permitting	and	Natural	Resource		Project	Manager,	subject	to	approval	by	the	
Board	of	Managers	at	its	next	meeting	on	April	5,	2017.		The	District’s	proposed	offer	of	employment	
includes	the	following	terms:			
	

1.	 Compensation.		You	will	be	paid	a	base	salary	of	$76,000	annually.		You	will	be	paid	on	
the	first	and	fifteenth	of	each	month.	The	District	will	conduct	a	performance	review	following	your	
first	six	months	of	employment,	and	thereafter	annually,	at	which	time	a	cost	of	living	or	other	
appropriate	increase	will	be	considered.	
	
	 2.	 Fringe	Benefits.		You	will	be	eligible	to	participate	in	the	Public	Employee	Retirement	
Act	(PERA)	retirement	plan,	pursuant	to	Minnesota	law.		The	District	will	provide	health	insurance,	
short-term	disability,	long-term	disability,	term	life,	and	dental	insurance	benefits	pursuant	to	District	
plans.			
	

3.	 Vacation	and	Sick	Leave.		You	will	begin	to	accrue	2	days	of	vacation/sick	leave	per	
month	beginning	the	first	day	of	your	employment	with	the	District.		In	the	first	twelve	months	of	
continuous	employment	you	will	be	eligible	to	receive	24	days	of	paid	time	off.			You	will	be	credited	
with	seven	(8)	years	of	service	on	the	District’s	Paid	Time	Off	Time	Accrual	Schedule,	which	means	
that	under	the	current	schedule,	you	will	be	eligible	for	27	days	of	paid	time	off	in	two	years.	Accrued	
vacation	or	sick	leave	that	is	not	used	at	the	end	of	the	year	may	be	accumulated	in	the	next	year,	up	
to	a	maximum	carryover	of	90	days.		In	the	event	you	voluntarily	terminate	your	employment,	the	
District	will	pay	you	for	all	earned,	unused	paid	time	off,	so	long	as	you	provide	a	minimum	of	30	days	
advance	notice	of	the	termination.		No	unused	paid	time	off	will	be	paid	if	you	are	involuntarily	
terminated.	You	may	take	all	federal	holidays,	plus	one	floating	holiday	per	year.			
	
	 4.	 Expenses.		The	District	will	reimburse	you	for	all	reasonable	and	necessary	out-of-
pocket	expenses	incurred	in	the	course	of	performing	your	duties,	provided	appropriate	receipts	or	
vouchers	are	presented	in	accordance	with	District	policy.			
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 5. Employment Term.  Your employment with the District will commence on April 24, 
2017.  Your employment with the District is for no specific term.  You will serve at the pleasure of the 
District and may be terminated at any time, with or without cause.  You should not construe or 
interpret anything in this Statement of Hire or stated to you otherwise as a guarantee of employment 
for a specified term.   
 
 6. Entire Agreement.  This Statement of Hire constitutes the entire agreement between 
you and the District.  No offers of contract, promises, or representations are being made to you 
concerning employment with the District other than what is set forth in this Statement of Hire.  In the 
event that there are employment policy issues that arise that are not addressed in this Statement of 
Hire or the District’s Personnel Handbook, the policies of Hennepin County will govern. 
 
 Please let us know no later than March 31, 2017, whether you accept this proposed offer of 
employment by signing this letter below and returning the original to me and retaining a copy for 
your files.  If you have any questions concerning this proposed offer, or the District, please feel free to 
contact me.  We are excited about the opportunity to work with you and look forward to working 
toward common goals for the District. 
 
Sincerely, 

 
 
Claire Bleser, Administrator 
Riley Purgatory Bluff Creek Watershed District  
 
 

* * * 
 
 I have read and considered the terms in this Proposed Statement of Hire and accept all such 
terms and the complete offer presented to me by the District.   
 

 
____________________________   _March 30, 2017_ 
Terry Jeffery     Date 
 
Cc: Board of Managers 
 

 

 

 



POSITION TITLE: Permitting and Natural Resource Project Manager 
 
REPORTS TO: Administrator 
 
STATUS: Exempt FLSA 
 
SALARY: $65,000 - $85,000 
 
PRIMARY OBJECTIVE: 
 
This position is responsible for the permitting program as well as managing some natural 
resources projects.  The individual would also lead efforts to help restore, maintain and 
enhance District wetlands. Responsibilities may include preparing work plans and cost 
estimates, interpreting data, preparing technical reports, and coordinating site activities. 
He or She should be comfortable in preparing reports and presenting findings to the 
board. 
 
JOB DUTIES AND RESPONSIBILITIES: 
 
Administer Regulatory Program (50%) 
1. Assists in the development of District Rules, policies and procedures relating to 

permitting. 
2. Review initial permit applications, site plans, and other materials; Work with 

permitting review team in investigating and researching to make 
recommendations to the board. 
- Be point of contact for the District. 
- Help in our inspection Program. 
- Process permit application that fall under the Administrator issuance 

authority. 
- Responsible for record management (eg. financial assurances, 

maintenance declarations) of the regulatory program. 
3. Serve on the Technical Environmental Panel. 
 
Natural Resource Project Coordinator (50%) 
1. Assist the District in the development and implementation of a program to 

preserve and enhance the quantity, as well as the function and value of wetlands. 
2. Assist in the planning and implementation of structural and nonstructural best 

management practices designed to restore and protect surface and groundwater 
quality and quantity. 

3. Oversee capital improvement and restoration project implementation. 
4. Assist in preparing and submitting grant proposals. 
5. Other Duties as assigned 
 
 
 
 



REQUIRED KNOWLEDGE, SKILLS AND ABILITIES: 
 
1. Bachelors Degree in Biology, Environmental Resource Management, Hydrology, or 

related field required or equivalent experience. 
2. Experience in water resource management  
3. Familiarity with local, state and federal water resources regulatory programs and 

management. 
4. Ability to communicate effectively both verbally and in writing to a wide range of 

individuals and groups. 
5. Ability to traverse difficult terrain. 
6. Ability to work with minimal supervision. 
7. Valid driver’s license. 
8. Some irregular work hours involving evening and weekend work is required. 
9. Certified Wetland Scientist preferred. 
10. Experience supervising and implementing natural resource capital improvement 

projects. 
11. Flexible working style, self-initiative, self-motivation, and a willingness to work with 

teams to meet project needs and schedules 
12. Demonstrated experience meeting timelines and achieving project expectations 
13. Project management experience and interpersonal skills 
14. Demonstrated project organization and management/leadership skills 
15. Knowledge of Microsoft products, P8, Hydrocad, and Arc GIS. 
16. Ten years of relevant experience. 
 
 
Send Resume with three references along with letter of interest to District Administrator, 
Claire Bleser to cbleser@rpbcwd.org 

 
DEADLINE MARCH 20, 2017 
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Prepared and submitted by: 

Riley-Purgatory-Bluff Creek Watershed District 

18681 Lake Drive East 

Chanhassen, MN 55317 

(952) 607-6512 
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CONTACTS	  
 
RILEY-PURGATORY-BLUFF CREEK BOARD OF MANAGERS 
 
President 
Perry Forster        (Hennepin 7/31/17) 
9505 Highview Drive 
Eden Prairie, MN 55347 
Home: (952)-934-1525 
Cell: (952) 334-0938 
Email: pforster@rpbcwd.org 
 

 
Vice President 
Leslie Yetka        (Hennepin 7/31/19) 
17452 Hampton Court 
Minnetonka, MN 55345 
Home: (952) 933-3281 
Email: lyetka@rpbcwd.org 

Secretary 
Mary Bisek        (Hennepin 7/31/17) 
4700 Sparrow Road 
Minnetonka, MN 55345 
Home: (612) 599-4479 
Email: mbisek@rpbcwd.org 
 

Treasurer 
Jill Crafton        (Hennepin 7/31/18) 
10351 Decatur Avenue South 
Bloomington, MN 55438 
Home: (952) 944-5583 
Email: jcrafton@rpbcwd.org 
 

Manager 
Richard Chadwick        (Carver 7/31/18) 
9530 Foxford Road 
Chanhassen, MN 55317 
Home: (952) 445 2425 
Email: rchadwick@rpbcwd.org  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 
2016 CITIZEN ADVISORY COMMITTEE MEMBERS 
 
Name 

 
Residence 

 
Mailing address 

Douglas Bruce Bloomington 9850 Edgewood Road 
Bloomington, MN 55438 

Jim Boettcher Chanhassen 7476 Crocus Court 
Chanhassen, MN 55317 
 

Sharon McCotter 
 

Chanhassen 7000 Utica Lane 
Chanhassen, MN 55317 
 

Laurie Susla 
 

Chanhassen 7008 Dakota Avenue, 
Chanhassen, MN 55317 
 

Larry Koch Chanhassen 471 Bighorn Drive 
Chanhassen, MN 55317 

David Ziegler Eden Prairie 16729 Baywood Terrace 
Eden Prairie, MN 55346 

Peter Iversen Eden Prairie 8002 Island Rd 
Eden Prairie, MN 55347 

Matt Lindon Eden Prairie 9026 Belvedere Drive 
Eden Prairie, MN 55347 

Laurie Hable Eden Prairie 9501 Highview Drive 
Eden Prairie, MN 55347 

Paul Bulger Eden Prairie 15807 South Lund Rd 
Eden Prairie, MN 55346 

Dennis Yockers Minnetonka 3648 Hazelmoor Place 
Minnetonka, MN 55345 

Dorothy Pedersen Shorewood 6155 Ridge Rd 
Shorewood, MN 55331 

Bob Adomaitis Eden Prairie 9503 Highview Drive 
Eden Prairie, MN 55347 

 
 
 
 
 
 

  



 

 

 
 
 
2016 TECHNICAL ADVISORY COMMITTEE MEMBERS 
 
Name and Office 

 
Organization 

 
Mailing address 

Bill Monk 
City Engineer 

City of Chaska One City Hall Plaza 
Chaska, MN 55318 
(952) 448-9200 
 

Leslie Stovring 
Water Resources Coordinator 

City of Eden Prairie 8080 Mitchell Road 
Eden Prairie, MN 55344 
(952) 949-8327 
 

Shelly Pederson 
City Engineer 

City of Bloomington 1700 West 98th Street 
Bloomington, MN 55431 
(952) 563-4870 
 

Steve Segar 
Water Resources Engineer 

City of Bloomington 1700 West 98th Street 
Bloomington, MN 55431 
(952) 563-4867 
 

Will Manchester 
Director of Engineering 

City of Minnetonka 14600 Minnetonka Boulevard 
Minnetonka, MN 55343 
(952) 939-8239 
 

Tom Dietrich 
Water Resources Engineer 

City of Minnetonka 14600 Minnetonka Boulevard 
Minnetonka, MN 55343 
(952) 939-8233 
 

Robert Bean Jr. 
Water Resources Engineer 

City of Deephaven 
(Bolton & Menk, Inc.) 

2638 Shadow Lane, Suite 200 
Chaska, MN 55318 
(952) 448-8838 x2607 
 

Paul Hornby 
City Engineer 

City of Shorewood 5755 Country Club Road 
Shorewood, MN 55331 
(952) 474-3236 
 

Bill Joynes 
City Administrator 

City of Shorewood 5755 Country Club Road 
Shorewood, MN 55331 
 

Paul Oehme 
City Engineer/Director of Public Works 

City of Chanhassen 7700 Market Boulevard 
P.O. Box 147 
Chanhassen, MN 55317 
(952) 227-1169 
 

Matt Lindon 
Citizen Advisor 

Citizen Advisory 
Committee 

 9026 Belvedere Drive 
Eden Prairie, MN 55347 



 

 

 
Terry Jeffery 
Water Resource Coordinator 

City of Chanhassen 7700 Market Boulevard  
P.O. Box 147 
Chanhassen, MN 55317 
(952) 227-1168 

   
Linda Loomis 
District Administrator 

Lower Minnesota 
River Watershed 
District 

6677 Olson Memorial Highway 
Golden Valley, MN 55427 
(763) 545-4659 

   
Randy Anhorn 
Supervisor, Land & Water Unit 

Hennepin County 701 Fourth Ave S, Suite 700, 
Mpls MN 55415 
(612) 348-2027 

   
Chris Zadak 
Watershed Division 

Minnesota Pollution 
Control Agency 

520 Lafayette Rd. N. 
St. Paul, MN 55155 
(651) 757-2837 

   
Jennie Skancke 
Area Hydrologist 

Minnesota Department 
of Natural Resources 

1200 Warner Road  
St. Paul, MN 55106  
(651) 259-5790 

   
Steve Christopher 
Board Conservationist 

Minnesota Board of 
Water and Soil 
Resources 

(651) 296-2633 

  



 

 

EMPLOYEES AND CONSULTANTS 
The Riley-Purgatory-Bluff Creek Watershed District (District) employs three full-time 
employees. The administrator oversees daily operations of the District and represents the District 
on numerous state-wide committees. A Community Outreach Coordinator, and a District 
Technician & Compliance Officer were hired in spring of 2014. The District retains the services 
of an engineering consultant, a legal advisor and an accountant to assist with District activities. 
The District contracts with another accounting firm to perform its annual financial audit.

Administrator 
Claire Bleser 
16861 Lake Drive East 
Chanhassen, MN 55317 
Telephone: (952) 607-6512 
Email: cbleser@rpbcwd.org 
 
Water Resources Coordinator 
Joshua Maxwell 
16861 Lake Drive East 
Chanhassen, MN 55317 
Telephone: (952) 607-6486 
Email: jmaxwell@rpbcwd.org 
 
Community Outreach Coordinator 
Michelle Jordan 
16861 Lake Drive East 
Chanhassen, MN 55317 
Telephone: (952) 607-6481 
Email: mjordan@rpbcwd.org 
 
Water Resources Technician 
Zack Dickhausen 
16861 Lake Drive East 
Chanhassen, MN 55317 
Telephone:  (952) 607-6036 
Email: zdickhausen@rpbcwd.org 
 

Legal Counsel 
Louis Smith, Smith Partners PLLP 
Old Republic Title Building 
400 Second Avenue South, Suite 1200 
Minneapolis, MN 55401 
Telephone: (612) 344-1400 
Facsimile: (612) 344-1550 
 
Engineer 
Scott Sobiech, BARR Engineering Co 
4300 MarketPointe Drive, 200 
Edina, MN 55435 
Telephone: (952) 832-2755 
Facsimile: (952) 832-2601 
Email: ssobiech@barr.com 
 
Accountant 
Dan Cavanaugh, JMSC Futurity, P.A. 
5000 West 36th Street, #240	  
St. Louis Park, MN 55416 
Telephone: (952) 697-3577 
Facsimile: (952) 697-3566 
Email: dan@jmscfuturity.com 
 
Auditor 
Peggy Moeller, Redpath and Company 
4810 White Bear Parkway 
White Bear Lake, MN 55110 
Telephone: (651) 426-7000 
Facsimile: (651) 426-5004 
Email: pmoeller@hlbtr.com 
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INTRODUCTION 

The Riley-Purgatory-Bluff Creek Watershed District was established on July 31, 1969, by the 
Minnesota Water Resources Board acting under the authority of the Watershed Law. The District 
is located in the southwestern portion of the Twin Cities metropolitan area consisting of a largely 
developed urban landscape. It encompasses portions of Bloomington, Chanhassen, Chaska, 
Deephaven, Eden Prairie, Minnetonka and Shorewood (Figure 1). It is an area close to 50 square 
miles and includes three watersheds: Riley Creek, Purgatory Creek and Bluff Creek. 
Approximately 32.8 square miles of the District lies within Hennepin County and 14.5 square 
miles lies within Carver County. Four Managers are appointed by the Hennepin County 
Commissioners and one Manager is appointed by the Carver County Commissioners. Each of the 
District’s five Managers serves a three-year term. 

Pursuant to Minnesota Statutes Section §103D.351 and Minnesota Rules §8410.0150, the Board 
of Managers has prepared this Annual Report of the Riley-Purgatory-Bluff Creek Watershed 
District’s financial status, its yearly activities, its 2016 permitting and enforcement, and its 2016 
goal and objectives. The Managers invite comments and suggestions concerning this report. The 
2016 Annual Report is available on the Riley-Purgatory-Bluff Creek Watershed District website 
– www.rpbcwd.org. Copies are also available by contacting Claire Bleser, District Administrator, 
Riley-Purgatory-Bluff Creek Watershed District, 18681 Lake Drive East, Chanhassen, MN 
55317, (952) 607-6512. 
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Figure 1. Map of the Riley-Purgatory-Bluff Creek Watershed District 
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2016 HIGHLIGHTS 

What an exciting year this has been!  With three creeks, over a dozen lakes and seven cities in 
our district, there are many things to do and places to visit. This year alone, the district 
completed 10 projects, engaged residents in developing our next 10-Year Management Plan, 
received over $300,000 in grants, and was recognized as the “District of the Year” by the 
Minnesota Department of Natural Resources. Projects included combating aquatic invasive 
species with herbicide treatments, reducing phosphorus pollution, and implementing our first 
creek restoration. 
  
2016 Projects 
Herbicide treatments are part of a strategy to restore the health of local water bodies. These 
treatments target aquatic invasive plants that have either recently established, or are so abundant 
that they cause concern. Herbicide treatments were performed in five lakes: Mitchell, Red Rock, 
Riley, Susan and Staring. 
A second approach to protecting clean water was implemented at Lake Susan this year.  A spent-
lime filtration system was built at a culvert where stormwater flows into the lake. This system 
uses recycled lime to filter out phosphorus, a nutrient that can cause algae blooms and poor water 
quality. It is designed to remove about 45 pounds of phosphorus annually from stormwater 
entering the lake. That’s enough phosphorous to produce about 22,500 pounds of algae! 
Phosphorous was also the target of a project on Lake Riley. In May, Riley was treated with a 
compound called aluminum sulfate (alum). Alum binds with phosphorus and traps it on the lake 
bottom, preventing algae from using it to grow. Summer water sampling detected improvements 
in water quality. Continued monitoring will track the long-term performance of the alum 
treatment. 
  

Photo: Lake Riley, after treatment 
with aluminum sulfate. The light 
blue line shows where the alum was 
placed. 
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2016 marked a major stepping-stone for the District: our first creek restoration project!  In 
partnership with the city of Minnetonka, the District stabilized close to 2000 feet of eroding 
banks along Purgatory Creek. The goals of the restoration are to improve creek health, including 
water and habitat quality. We look forward to monitoring the results and seeing a healthier 
Purgatory Creek! 
 

Photo: Purgatory Creek restoration at 101, after creek banks have been stabilized. 
 

2017 upcoming projects 
2017 is going to be another busy year. The District will again evaluate the need for herbicides to 
combat aquatic invasive species. We will also begin creek restoration on Riley Creek, implement 
two water conservation projects, and continue to engage with our community. To learn more, 
visit our website and join our email list at rpbcwd.org 
  
How does this work get done? 
The Riley Purgatory Bluff Creek Watershed District is a local unit of government tasked with 
protecting, managing, and restoring the water resources within its boundaries. It is funded 
through property tax levies. The 2017 levy is $2,859,000. This money will go to projects like 
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those highlighted above, planning & administration (this includes a permit program and 
developing the 10-Year Management Plan), research & studies, water quality monitoring, 
education and outreach (E&O), and reserve funds in the event of an emergency. 
 
Chart: 2017 levy break-down. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Planning for the future 
Caring for local waters is a big task, and we can’t do it alone. It is only through partnerships with 
the community that together we can protect clean water. In 2016, the District embarked on a 
special outreach campaign to engage the community in updating our 10-Year Management Plan. 
This included public meetings, a survey, and tabling at local events. Over 500 residents shared 
their concerns about local waters. We gained insight into how residents use and value water 
resources. This input helped frame the creation of the new plan’s goals and strategies. The 
District will continue to engage with the community through 2017, with the hope of completing 
the process by the end of 2017. Are you interested in being a part of this process? There are 
many opportunities to get involved and volunteer. Learn more by visiting our website, or 
contacting us! Together we can protect clean water for now and future generations. 

 
Photo: Riley-Purgatory-Bluff Creek Watershed District receiving District of the Year 
Award from the Minnesota Department Natural Resources  
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2016 WORK PLAN WITH GOALS AND OBJECTIVES 
In 2016, the District continued its efforts to improve water quality through pollution reduction 
and restoration of aquatic health, and also began engaging the public and local government units 
in the development of the District’s new 10-year management plan.  The following is a summary 
of the 2016 work plan. 

DISTRICT-WIDE 

IMPLEMENT WATERSHED DISTRICT RULES AND REGULATORY PROGRAM 
2016 marked the second year since the District reinstated its permitting authority. It continued 
working with agencies and other local government units to help applicants go through the 
permitting process.  More on the permitting program can be found under the permitting activities 
section. 

AQUATIC INVASIVE SPECIES 
Inspections  
The District continued to support the city of Eden Prairie and 
the city of Chanhassen via Carver County Parks in their 
efforts to inspect boats to prevent the spread of aquatic 
invasive species (AIS).  
In Chanhassen, 4,489 watercrafts were inspected over 3,333 
service hours at lakes Ann, Lotus and Susan.  3,443 
inspections were conducted on Lotus, 451 on Lake Susan, and 
595 inspections on Lake Ann.  One hundred nineteen (or 
3.6%) watercrafts inspected at Chanhassen lakes were NON-‐
COMPLIANT with MN AIS laws and were potentially 
contaminated with an aquatic invasive species. 46 of the 119 
were found to have aquatic plants removable by hand, 1 
aquatic plant was stuck and required further decontamination, 
36 with water, 4 with mud, and 2 confirmed zebra mussels. 

Twenty four watercrafts entered the access with the drain plug in. 

In Eden Prairie, six seasonal staff worked on the watercraft inspection program providing 
2,412.5 of service hours.  Throughout the summer, city of Eden Prairie inspectors educated 
boaters, family and friends about invasive species and their threat to our waters. There were no 
sightings of zebra mussel on boat trailers entering Lake Riley.  

 
Early Detection and Rapid Response 
Adopt A Dock 
Adopt A Dock is a volunteer lake monitoring program, developed in response to growing 
concern about the potential spread of invasive mussels, and a call from the community to be part 
of the solution. The Riley-Purgatory-Bluff Creek Watershed District includes many lakes with 
public and private accesses. Monitoring all of these locations to detect the presence of invasive 
mussels is a big task, and through the Adopt A Dock program community members can help 
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expand the monitoring capacity of the District. Volunteers receive a kit that includes monitoring 
plates and instructions. They hang the plates from the end of their dock, and check them for the 
presence of mussels.  If a suspicious mussel is found, a District staff member makes a site visit to 
confirm. If it is an invasive, it is reported to the Department of Natural Resources. Participants 
receive monthly “team emails”, that remind them to check their plates, and also include 
interesting information about District resources and events, and any reports made by other 
participants. At the end of the season, plates are returned to the District, cleaned and stored for 
next year. Observational data from the field notebooks are entered into a database and 
summarized for an article.  [Monitoring plate design came from the Wisconsin Department of 
Natural Resources]. 

Year two updates: 
In year two, there were eleven volunteers, covering six lakes: Duck, Lucy, Mitchell, Red Rock, 
Riley, and Silver. There were no invasive mussels detected. The change-over to an online 
reporting form was greeted with appreciation from the volunteers. It also made year-end 
reporting easier for staff, as there was no need to transcribe written notes. Observations from the 
Lake Riley volunteer included remarks about how clear the water was. This coincides with the 
district observations of an increase in water clarity after the spring alum treatment. In 2017, staff 
will be reaching out to residents from Lotus Lake and Lake Susan to recruit volunteers. We will 
also be soliciting photos throughout the summer to highlight and recognize the good work of 
these volunteers 

Staring Lake  
The District has continued its work combatting the 
new arrival of Eurasian Watermilfoil (EWM) in 
Staring Lake, which was first detected in 2015. The 
combined mechanical (hand-pulling) and chemical 
treatment (herbicide) that occured in 2015 as part 
of the District’s rapid response plan, was successful 
as no plants were found within the treatment area. 
However, plants were located in other areas of the 
lake in 2016. The District and Freshwater Scientific 
delineated the extent of milfoil present on multiple 
dates and continued with the dual treatment 
method. This treatment method has kept the EWM 
at bay within the lake, but as of the last survey conducted by the District in late fall, additional 
plants were found. Staff removed these plants and will continue with chemical and mechanical 
removal moving into 2017. More information can be found in the Lakes and Creeks Report.  
 
Monitoring                                                                                                                                                       
The District continues to inspect boat landings and has incorporated juvenile mussel monitoring 
within its monitoring program.  The District also uses a portable decontamination unit to 
decontaminate equipment between each lake visit.   
 

 



 

 8 

CITIZEN ADVISORY COMMITTEE 
The Citizens Advisory Committee (CAC) of the Riley Purgatory Bluff Creek Watershed District 
is a volunteer advisory board that supports the district’s board of managers in their mission to 
protect, manage, and restore water resources. As representatives of citizen interests, committee 
members advise the board on decision making, communicate concerns from the public, and help 
educate the community on clean water action. Some of the 2016 CAC highlights and 
accomplishments included participating in educational events, taking on action projects, and 
participating in the Watershed Management Plan update process. In June, the CAC participated 
in a community creek walk along Riley Creek. The walk highlighted an eroded section of the 
creek in need of restoration, and touched on how the district decides where to do restoration 
projects. The idea for the walk came out of CAC interest in gaining firsthand knowledge about 
erosion and restoration.  

The CAC also took on an action project in 2016. Members noted that it seemed people often did 
not know what a watershed district was, or what actions were harmful for water resources. They 
suggested a “watershed awareness” sheet that could be handed out to new homeowners. The 

CAC formed a sub-committee and 
developed the idea further. With 
some help from staff, the handout 
was finalized and has already been 
put to good use. The district began 
updating its 10-Year Plan in 2016. 
An important component is 
gathering community input on 
water resources values and 
concerns. The CAC participated in 
a facilitated workshop to provide 
this input, and also helped generate 
the idea for a forum to better 
understand education and outreach 
needs in our community. 

Photo: CAC and other community members touring the site of a future creek restoration. 

CREEK RESTORATION ACTION STRATEGIES 
In 2015, the District developed the Creek Restoration Action Strategy (CRAS) to prioritize creek 
reaches, sub-reaches, or sites, in need of stabilization and/or restoration. RPBCWD identified 
eight categories of importance for project prioritization including: infrastructure risk, erosion and 
channel stability, public education, ecological benefits, water quality, project cost, partnerships, 
and watershed benefits. These categories were scored using methods developed for each 
category based on a combination of published studies and reports, erosion inventories, field 
visits, and scoring sheets from specific methodologies. Final tallies of scores for each category 
using a two-tiered ranking system was used to prioritize sites for restoration/remediation.  
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In 2016 staff re-assessed lower Bluff Creek (B1A, B1B, B1C) and upper Riley Creek (R4A, 
R4B, R4C, R4D, R4E), and conducted a new assessment on subreach R4F from Lake Susan to 
Rice Marsh Lake which had never been surveyed before. The re-assessments are part of the 

CRAS rotational structure which 
allows for streams to be be surveyed 
regularly to allow for updates as 
temporal changes occur within the 
stream. Additionally, the original 
CRAS scores from these subreaches 
were originally based on past 
picture assessments and studies, and 
had not gone through a full CRAS 
assessment. The CRAS report can 
be found on our website 
www.rpbcwd.org and a more in 
depth summary of the updated 
scores can be found in the Lakes 
and Creeks Report which is 
included in this document. 

Photo: An eroded culvert discovered by staff during a creek walk. 

COST-SHARE PROGRAM 
This year saw the greatest interest in the cost-share program since its creation. In total, 15 grants 
were awarded: 11 residential (including 2 Master Water Steward capstone projects), 3 local 
government, and 1 homeowner’s association. There was greater diversity in project types this 
year compared to last year: 6 raingardens, 5 lake buffers, 1 wetland buffer, 1 water conservation 
planting, 1 sediment trap & swale, and 1 iron-enhanced sand filter. Grants were well distributed 
geographically, with the exception of the Bluff Creek watershed. A more targeted outreach 
campaign in this area may be a consideration for next year’s grant cycle. 
 

The program is proving to be beneficial not just from a water quality standpoint, but as an 
education and community capacity tool. Cost share grant recipients continue to engage with the 
district in volunteer and public input capacities. For example, at the recent Watershed Outreach 
Workshop, seven of the attendees were past grant recipients. Participants are also helping to 
increase knowledge and acceptance of best management practices: one of the lake buffer projects 
this year was initiated because the homeowners watched their neighbor go through the grant 
process and became interested. 
 

The map and table below show the locations and details of the 2016 projects. They are coded by 
category: blue = residential, grey = Master Water Steward, gold = city, red = HOA. 
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Table: 2016 Cost-Share Project Summary
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Map: 2016 Cost-Share Project Locations 
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GRANTS UPDATE AND AWARDS 
Past Grant Updates 
In 2013, The District applied for Clean Water Legacy Funds to fund for a restorative project on 
Bluff Creek near 101.  After multiple efforts by the District, the city of Chanhassen and Carver 
County, we were not able to successfully work with the homeowner to gain access to restore the 
restoration site.  The District did asked for an extension and modification on the grant so that the 
District could use grant dollars to do some restoration but in a different area in the watershed.  
The extension and modification was not approved as the Board of Water and Soil Resources.  

The District applied for two grants in 2014 from Clean Water Legacy Funds and was awarded 
both grants in 2015.  The downtown Chanhassen stormwater best management retrofit (BMP) 
assessment project is identifying BMPs to reduce phosphorus loads to Rice Marsh Lake and 
improve water quality in downstream Lake Riley, impaired for excess nutrients.  This project 
identifies innovative BMP retrofit opportunities that target soluble phosphorus and promote 
infiltration and groundwater recharge within this highly developed area.  This project is 
performed in partnership with the city of Chanhassen and will be completed in 2017.  The Grant 
is for $48,000 with an additional District match of $12,000. 

The second grant was a joint grant application from the District and the city of Chanhassen. In 
2010, the Minnesota Pollution Control Agency listed Lake Susan as a shallow lake impaired for 
excess nutrients. TMDL-equivalent allocations were developed and published in an update to the 
Lake Susan Use Attainability Analysis report in 2013. In this report, Project #2 located at the 
park pond immediately northwest of Lake Susan was recommended as the most cost-effective 
watershed implementation project. The project calls for an outlet control structure at a higher 
elevation that will provide increased dead pool storage and the installation of a filter to treat 
dissolved phosphorus. It also represents a high priority site because it has the long-term potential 
to treat nutrient loading entering the lake from the channel that drains the north and west 
watershed areas and its proximity to the athletic facility and irrigated parkland will allow for 
stormwater reuse. Stormwater that is not used for irrigation will receive final polishing with a 
woodchip bioreactor. This grant project, alone, would allow the city of Chanhassen and the 
District to achieve more than half of the watershed load reduction goal for Lake Susan.  The 
District was awarded a grant of $233,400.  In 2016, the District it’s work on the grant on gaining 
more understanding on the Lake Susan Park Pond and developing some feasibilities.  This 
project is a multi-year project expected to be completed in 2017. 
New Grants  
Minnesota Pollution Control Agency Community Resiliency 
The District, along with Nine Mile Creek Watershed District applied in 2016 for a grant from the 
Minnesota Pollution Control Agency titled Building Community Resilience to Climate Change 
through a Public Planning Process. Both Watershed Districts proposed to demonstrate a public 
planning process that educates and engages communities on the importance of climate change, 
current and anticipated impacts, and the need to build community resilience through planning. 
The work consists of facilitating a series of workshops designed to identify local impacts, 
vulnerability and strategies to increase resilience, with the goal of developing local and specific 
climate change action plans for participating communities. The outcomes can be incorporated 
into municipal comprehensive plans, and the process can be a model for future work in 



 

 13 

communities around Minnesota.  The District was awarded the grant. The Grant is for $27,000 
with an additional District match of $19,000 shared with Nine Mile Creek Watershed District. 
 
Metropolitan Council Stormwater Grants 
The District also applied for two grants with the Metropolitan Council: Chanhassen High School 
Water Reuse System and the Fire Station 2 rainwater harvesting system in Eden Prairie.  Both 
Grants were awarded to the District.   
Fire Station 2 water reuse system 
The Riley Purgatory Bluff Creek Watershed District (RPBCWD), in partnership with 
the city of Eden Prairie (hereinafter referred to as City), proposed to retrofit Fire Station #2 with 
a rainwater collection system that will be used for irrigation, fire truck washing, and fire truck 
tanker filling. This project will include the following components: 

• Rainwater collection system including gutters, downspouts, pre-filter, and pipes to 
convey rainwater to a storage tank 
• Above ground UV resistant 7,500 plastic storage tank 
• Pump to provide pressure to distribution points 
• Filtration and UV disinfection system designed to meet Minnesota Plumbing Code for 
internal use 
• Distribution plumbing and connections to planting bed irrigation system 
• Distribution plumbing and faucets inside the fire station building for truck washing and 
tanker filling 
• Controls and human interface that provides real time water usage information 
• External and internal educational signage and displays, and numerous public and 
professional demonstration opportunities 

The District was awarded the grant. The Grant is for $99,287 with an additional District match of 
$38,413 shared with the city at 50%.  Completion of this grant is anticipated to be in 2017. 
 
Chanhassen High School stormwater reuse  
Riley-Purgatory-Bluff Creek Watershed District (RPBCWD) in partnership with the city of 
Chanhassen conducted a feasibility study of stormwater reuse for irrigation at Chanhassen High 
School with the goal of implementing a project to reduce groundwater consumption, reduce 
discharge rates, volumes and pollutants to Bluff Creek (an MPCA impaired water), and increase 
the public awareness of stormwater reuse and groundwater conservation.  According to irrigation 
meter records, the school campus purchases an average of 3.8 million gallons (MG) of 
groundwater annually from the city of Chanhassen’s domestic water supply to irrigate about 11 
acres of green space (athletic fields and areas around the school building). This is equivalent to 
six Olympic-size swimming pools annually or an average weekly irrigation rate at Chanhassen 
High School is 0.57 inches per week between May through September. 
  
Through a partnership between the RPBCWD, city of Chanhassen and Independent School 
District 112, a stormwater reuse system could effectively irrigate nearly 75% of the green space 
on the high school campus by using 16% of the annual watershed runoff.  The proposed reuse 
system would meet 51% of the total school campus annual irrigation demand by using 
stormwater from a stormwater pond on the school campus to irrigate the north side of the high 
school campus (8.2 acres) through the irrigation system. The proposed stormwater irrigation 
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system will decrease the demand for groundwater at the high school athletic fields and grounds, 
with the potential for improvements and expansion in the future to meet additional demands.  
The probable cost to design, construct, and permit the proposed stormwater irrigation system is 
estimated at $384,000. The Metropolitan Council awarded the District $200,000.  The District 
will be putting $50,000 to this project and the city of Chanhassen $134,000. 
 
HYDRAULICS AND HYDROLOGY MODEL 
In 2015, the District updated the Bluff Creek and Riley Creek Hydraulics and Hydrology Models 
using Atlas 14 – the most recent hydrometeorological study for Midwestern States.  The models 
provided valuable information in regards to floodplains, flood control and water quality to name 
a few. All floodplain profiles were updated in 2016.  Furthermore, the District in partnership 
with all our cities (financial partners included the city of Chanhassen, city of Eden Prairie, city of 
Minnetonka) used the H&H models to estimate the amount of runoff generated during future 
rainfall depths rain event and calculated water surface elevations along the creeks and lakes 
within the watershed. This helped the district evaluate areas of resiliency within the watershed 
(i.e., flood-risk to structures and creek crossings is not sensitive to change in rainfall depths). 

 
PLAN UPDATES 
In 2015, the District put forward one major plan amendment for two projects.  The amendments 
were for the Lake Riley Alum Treatment as well as for the Riley Creek Water Quality 
Improvement project.  After the public process, the District modified the scope of the Riley 
Creek Water Improvement Project to refine the scope of the work to two severe sections located 
in Lower Riley Creek.  The amendment was sent for second round of comments at the end of 
2015.  The Board of Water and Soil Resources approved the amendment in early 2016.  

In 2016, the District processed three plan amendments.  The first amendment was  to provide a 



 

 15 

structure for each watershed city to adopt updates to its ordinance to maintain conformity to the 
RPBCWD rules or defer exercise of regulatory authority to RPBCWD.  RPBCWD is 
undertaking this step independent of its concurrent ongoing comprehensive update of its water 
management plan to provide early notice to watershed cities of the critical need to incorporate a 
commitment consistent with the amendment [ Minn Stat. 103B.211, subs 1 (a)(3)(iii)].  The other 
amendments were for three capital improvement projects: The Chanhassen High School Reuse 
System, Fire Station 2 Water Reuse Project (please see earlier section for further details on these 
projects) and lastly the Scenic Heights. The Scenic Heights Plan amendment is specifically to 
restore the School Forest, improve water quality in the Purgatory Creek subwatershed, and to 
restore an ecologically diverse and safe outdoor learning environment that promotes sound forest 
and watershed stewardship for future generations. This project will remove invasive species in 
the School Forest, improve the pond and wetland through the construction of a vegetated swale 
and other measures to prevent erosion and improve local water quality, and introduce and 
establish native plant communities. 

TECHNICAL ADVISORY COMMITTEE 
The District continued to work with its Technical Advisory Committee in 2016.  It held several 
meetings throughout the year to discuss the 10 year plan as well as floodplain profile updates. 

EDUCATION AND OUTREACH 
The 2016 education and outreach programing centered around public engagement with the 
Watershed Management Plan update process. At the same time, we continued to develop and 
grow our other suite of programs to raise awareness about clean water action, grow stewardship, 
and increase capacity. Events and programs from 2016 are highlighted below. 
 
Watershed Management Plan Public Engagement 
Engaging the public in the process of updating the 10-Year Water Management Plan was a 
priority in 2016. Strategies to connect with the community included news releases, 
advertisements, tabling at events, a survey, and community meetings. The efforts paid off, and 
we gathered important data to help inform the plan. The details of the engagement strategy can 
be found in the attached summary. In 2017, the district will continue to engage with the public as 
the plan is completed. 
 
 
Aquatic Invasive Species 
AIS Jr Inspector 
The AIS Jr Inspector program teaches children why and how to inspect a boat for invasive 
species. It utilizes either a toy boat, or a full-size boat. The activity was utilized in and around the 
district once again this year, with over 400 children engaged. Events included the Eden Prairie 
City-Wide Open House, the Minnetonka Native Plant Fair, the Eden Prairie Arbor Day Walk and 
Eco Fair, and the Metro Children’s Water Festival. Carver County Water Management 
Organization also borrowed the kit, and the activity was used in partnership with the Staring 
Lake Outdoor Center camps. A popular program, the AIS Jr Inspector will be utilized again 
throughout 2017. 
Adopt A Dock 
(See: District-Wide; Aquatic Invasive Species; Early Detection & Rapid Response) 
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AIS Chamois 
The District developed a give-away to be used at boat launches. Chamois cloths were imprinted 
with the District’s AIS icon, and the slogan “Pull the Plug, and Wipe it Clean”. The cloths 
encourage boaters to pull their boat plug, and wipe their boat clean when leaving a lake. These 
were given to inspectors at lakes in the watershed so they could hand them out to recreators.  
 
Communications 
Annual Communication 
This year’s annual communication included two pieces: an 11” by 17” folded brochure, and a 
Parks & Trails Map. Both were mailed to the District’s official contact list, including local and 
state leaders. They were also distributed to local gathering places like libraries and community 
centers. The trail map will be used for the next several years, at events and programs. 
Newsletter 
The District continued to grow its email subscribers list in 2016. Many of the residents who 
engaged with the District during the 10-Year Plan update process opted to continue to stay in 
contact through the listserve. In addition to quarterly newsletters, the District also sent notices 
when board packets were posted for board meetings, and updates about interesting events and 
opportunities. 
Print media 
The District submitted frequent news releases to local papers with continued success. This 
included a year-in-review from the District Administrator. Advertisements were also used for 
promoting community engagement with the 10-Year Plan updated process. 
Social media 
In 2016, the District continued to utilize social media to connect with the community. It has been 
active on Twitter, Instagram, and Facebook.  
Website 
The website has become an important repository of reports, studies, and other data of interest to 
the public. It has been noted that certain aspects could use updating and reorganization. Needed 
improvements will be made in 2017, to help the site remain a valuable community resource. 
Community Outreach 
Lake and Neighborhood Association 
District staff presented to several lake and neighborhood associations.  Staff provided updates on 
their neighboring water resources and on current and upcoming water resources management. 
Community events 
The District participated in several community events like the Minnetonka Native Plant Fair. The 
District educated community members on topics like native plants, invasive species, keeping 
stormdrains clean and other best practices to increase water stewardship. These events were also 
used to promote community participation in the 10-Year Management Plan update process. 
Urban Waters Forum 
The Urban Waters Forum was a continuation of the successful two-year Shallow Lakes Forum. It 
was a partnership of the Riley Purgatory Bluff Creek Watershed District, the Nine Mile Creek 
Watershed District, Minnehaha Creek Watershed District, Carver County Water Management 
Organization, the city of Eden Prairie, the city of Minnetonka, the Freshwater Society, and the 
Minnesota Landscape Arboretum. The focus was broadened from previous years to include all 
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urban waters, with an emphasis on specific actions that community members can take. The 
audience for the event was the general resident community. The forum began with an overview 
of how the landscape impacts water. It then moved into actions residents can take on the water, 
followed by actions they can take on the land. The forum ended with tips for involving 
community, and building a volunteer base. Approximately 50 residents attended the forum.  
 
Educational tours 
Cycle the Creek Tour 
The second annual Cycle the Creek tour explored Purgatory Creek. The event highlighted the 
Purgatory Recreation Area, carp management in the Purgatory Creek Chain of Lakes, the Staring 
Lake Outdoor Center, and the challenges of road salt pollution. Next year, the ride will take 
place in the Riley Creek Watershed, highlighting the creek and several of the lakes. 
Riley Creek Walk 
Citizens Advisory Committee members, Board Members, and the community participated in an 
interpretive walk along Riley Creek. The walk highlighted the unique big woods habitat of the 
Riley Creek Conservation Area, and the location of a future District creek restoration. 
Annual Summer Tour 
The theme of this year’s tour was groundwater. Rather than a bus tour of the District, participants 
toured the Eden Prairie water treatment facility. Prior to the tour, there was a presentation on 
groundwater throughout the watershed. The 2017 tour will alternate back to a bus tour. 
 
K-12 Outreach 
Scenic Heights School Forest 
The Scenic Heights Elementary School is the site of a Department of Natural Resources School 
Forest. School Forests are outdoor classrooms where students learn and apply math, art, science, 
language arts, and social studies while gaining an appreciation and awareness of natural 
resources (source: DNR School Forest Website). In 2015, the District was approached by a 
teacher at Scenic Heights asking for help in managing the forest. The forest includes pond and 
wetland habitat, and is tributary to Purgatory Creek. It is overrun with invasive species and the 
habitat is degraded. In 2016 the District investigated potential grant opportunities to fund a 
project and developed the plans required to submit for funding. Through a combination of grant, 
school district, Hennepin County, and watershed district contributions, the restoration was 
funded. The project will get underway in 2017. 
Earth Day Mini Grants 
As a part of its outreach to local schools, the District created an Earth Day Mini Grant program 
in 2016. These are small ($50-250) grants for teachers, non-formal educators, and students. They 
support Earth Day/Month projects or activities that have a component related to water resources. 
This could be planting native plants, or purchasing Project WET materials. The program funded 
one project in 2016: a native planting activity for students with little access to nature. The 
program will return in 2017 with additional advertising. 
 
St. Hubert’s School 
The District’s partnership with St. Hubert’s School is in its fourth year. Staff continued to 
facilitate the pond project that was started in 2015, with the last sampling conducted in April. 
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The six students gave a presentation about their findings at the June board meeting. In October, 
staff returned to conduct an educational presentation. They educated over 70 students on the 
concept of a watershed and how water and pollutants move through one. They also conducted a 
demonstration of testing a stormwater pond for chloride pollution.  

Staring Lake Outdoor Center 
Partnership 
In 2016, the District formed a new 
partnership with the Staring Lake 
Outdoor Center in Eden Prairie. A part 
of the Eden Prairie Parks and Recreation 
Department, the outdoor center hosts 
classes, camps, and events year-round, 
for adults, families, and children. The 
partnership supports the center’s 4th 
grade water programing. Approximately 
200 students visit the center three times 
(fall, winter, spring) to study Staring 
Lake. Staff participated in the fall 
program, adding testing for chloride to 

the existing program. The district will continue to support this program in 2017, and will be 
hosting a one-week “Water Explorers” camp at the center. The camp, for children 8-12, will 
teach the basic principles of watershed science and management, while exploring the lake. 

Nonpoint Education for Municipal Officials (NEMO) 
Nemo 101 Presentations 
Staff presented at both a Shorewood City Council meeting and a Chanhassen Planning 
Commission meeting. The focus of these presentations was on the role and functioning of the 
watershed district, how the District has been engaging in the community, and the ways the 
District and cities can, and have been, partnering. 
Lower Minnesota River Tour 
Together with Nine Mile Creek Watershed District, Lower Minnesota River Watershed District, 
Carver County Water Management Organization, and the University of Minnesota Extension 
Services, and SeaGrant, the District put on a tour along the Lower Minnesota River for local 
elected and appointed officials. Titled “The Dirt on Sediment Pollution”, this was an educational 
program for community leaders from cities in the southwest Twin Cities metro region about the 
sources and impacts of erosion and sediment in local lakes, streams, and rivers. Thirty-nine 
people participated in the event, and of the 31 evaluations received, all found the program to 
have a high educational value. 
 
 
 
Professional Outreach 
Turfgrass Maintenance Workshop 
The District hosted a Turfgrass Maintenance Workshop. This workshop gives professionals tools 
to manage turfgrass while protecting water quality. The workshops are taught by Fortin 
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Consulting and developed in conjunction with the Minnesota Pollution Control Agency. 
Winter Snow & Ice Management Workshops 
The District co-sponsored a Winter Parking Lots & Sidewalks Workshop with Nine Mile Creek 
Watershed District, and co-promoted a Winter Roads Workshop put on by Minnehaha Creek 
Watershed District. The District also hosted a Level II Winter Maintenance Workshop. These 
trainings give professionals tools to manage winter ice and snow while protecting water quality. 

Volunteer programs  
Master Water Stewards Program 
The District graduated its first cohort of master water stewards in November 2016. The cohort 
included six stewards. They conduct projects in teams of two, and two of the teams completed 
their projects in 2016. These were both raingardens. The third team will install their project, a 
shoreline restoration, in spring of 2017. The graduated stewards will each be volunteering 50 
hours in the year after graduation, a great help to District programing. The Freshwater Society 
adjusted the class cycle of the program, and so the second cohort of stewards began classes in the 
fall of 2016. The District has four additional stewards in this cohort.  
Service Learners 
Several students from the University of Minnesota engaged in service-learning during 2016. 
These students volunteered 20-24 hours of work in either water and fisheries monitoring, or 
education and outreach programing. They gained valuable experience in natural resource 
management while increasing the District’s capacity. Their contributions ranged from helping 
develop the new Parks & Trails Map to monitoring invasive carp. 

BLUFF CREEK ONE WATER 
The District continued to work with the city of Chanhassen, Lower Minnesota River Watershed 
District and the Hennepin County Railroad authority to stabilize streambanks and implement a 
fish passage at Bluff Creek south of the regional trail and west of County 101. The District was 
awarded a Clean Water Fund grant in 2014. The District and the city of Chanhassen have been 
engaged with the private property owner to secure access and easement where the restoration 
will take place.  The District, Carver County and the city of Chanhassen were unfortunately 
unsuccessful in securing access to the restoration site.  The District asked that the grant be 
extended by 1 year and modified to focus on a different restoration site.  Unfortunately, our 
modification and extension were not granted.  Unused funds will be returned to the Board of 
Water and Soil Resources in 2017.  
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RILEY CREEK ONE WATER 

CHANHASSEN TOWN CENTER 
The District was awarded a Clean Water Grant from the Board Water and Soil Resources for the 
downtown Chanhassen stormwater best management retrofit (BMP) assessment project.  The 
project is identifying BMPs to reduce phosphorus loads to Rice Marsh Lake and improve water 
quality in downstream Lake Riley, impaired for excess nutrients. The project began in 2015 and 
will be completed in 2017. This project is performed in partnership with the city of Chanhassen. 
The report which will be finalized in 2017, identifies areas in downtown Chanhassen where 
improvements can be made or retrofitted to help reduce pollutants in reaching Rice Marsh Lake.  
LAKE LUCY IRON ENHANCE FILTER WATER QUALITY PROJECT 
The District in 2016 began contacting the Ashling Meadows Neighborhood Association to work 
with them to improve filtration of pollutant on their stormwater pond located on one of their 
outlots.  Unfortunately, after multiple attempts to communicate with the president of the 
association, the association did not show any interest in the project.  The project is on hold until 
the association shows interest. 
LAKE LUCY PLANT MANAGEMENT 
A slight decrease in the species richness of the aquatic plant community of Lake Lucy appears to 
have occurred between the 2012 and 2015 gap in sampling period. In 2016, the plant community 
richness and abundance was closer to 2010 through 2012 levels. Exotic species curlyleaf 
pondweed and Eurasian watermilfoil are still present at low abundances and the plant community 
is still relatively healthy. Lakeshore homeowners are currently controlling curlyleaf with local 
herbicide applications so lakewide treatments are not recommended at this time. If curlyleaf 
pondweed increases dramatically in the future, Lake Lucy could possibly benefit from a lake-
wide early season endothall herbicide treatment.  More information on the plant management on 
Lake Lucy can be found on our website at rpbcwd.org look for the 2016 Annual Plant Report. 
 
LAKE SUSAN SPENT LIME 
The Riley Purgatory Bluff Creek Watershed District, together with the city of Chanhassen, 
finished building a structure to treat stormwater in Lake Susan Hills West Park. The structure 
cleans stormwater by removing phosphorus. This nutrient is contributing to poor water quality in 
Lake Susan and can cause cloudy water and algae blooms. The structure is called a “spent-lime 
treatment system.” It is one of several treatment methods that were considered. A spent-lime 
system was picked because it would have the smallest impact on the surrounding land and 
wetlands, and remove a large amount of phosphorous for the cost.  
The site for the spent-lime system was identified in 2013 through a UAA study (can be found on 
our website www.rpbcwd.org) that looked at different actions that could be taken to clean Lake 
Susan water. It is located near the pedestrian trail off of Lake Susan Hills Drive.  The District 
conducted the feasibility study and ordered the project in 2015. The District completed the 
project in 2016 and is monitoring it to fine tune the performance of the spent lime and determine 
removal efficiencies. 
LAKE SUSAN WATER QUALITY IMPROVEMENT PHASE 2 
In 2016, the District it’s work on the grant on gaining more understanding on the Lake Susan 
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Park Pond and developing some feasibilities.  Feasibility will be completed at the start of 2017.  
More information on the monitoring can be found in the Lake and Creek report. 
LAKE SUSAN PLANT MANAGEMENT 
Following successful carp removal in 2009, aquatic plant transplanting experiments began in the 
summer of 2009 and ended in the summer of 2011.  Lake Susan was treated with the herbicide 
endothall to control curlyleaf in May 2013 and 2014.  No treatment occurred in 2015.   
The increasing lake-wide curlyleaf population is concerning, however continuing the split 
treatment approach will be beneficical to our understanding of how the treatments effect native 
plant communities. Multiple years of study will improve the interpretation of results from the 
surveys on the split treatments. This work is being conducted in conjunction with University of 
Minnesota researchers. 
The expansion of native plants appears to be limited by water clarity. With the limited water 
clarity Lake Susan will likely benefit from an alum treatment to bolster clarity and reduce 
internal nutrient loading. If alum treatments are to occur in the future, herbicide applications will 
likely be needed to control the spread and expansion of exotic species and additional 
transplanting into deeper water could be considered.  

LAKE SUSAN ALUM 
Lake Susan is a shallow eutrophic lake, located in Chanhassen, MN. In 2009 the Minnesota 
Pollution Control Agency (MPCA) listed Lake Susan as impaired for excess nutrients. In 2013, 
Riley Purgatory Bluff Creek Watershed District (RPBCWD) and Wenck Associates completed 
the Lake Susan Use Attainability Assessment Update that outlined nutrient loading and reduction 
strategies. This study estimated that internal phosphorus loading accounts for 40% (281 lbs/yr) of 
the total annual phosphorus budget in Lake Susan (Wenck 2013). The District conducted a study 
to determine feasibility and cost estimate for an aluminum sulfate (alum) treatment on Lake 
Susan to reduce internal phosphorus loading.  The study is anticipated to be finalized at the start 
of 2017. 
LAKE RILEY PLANT MANAGEMENT 
Native plants have appeared to positively respond to the combined control of curlyleaf pondweed 
and Eurasian watermilfoil in addition to the improved water clarity due to the alum treatment. 
Significant increases in both frequency of occurrence and biomass of natives was observed in 
2016. Improved water clarity appeared to enhance the recovery of the native plant community 
and expansion of native plants in water deeper than 2.5m. 
Eurasian watermilfoil has been present at nuisance levels and the 2016 herbicide treatment to 
control it appeared to reduce the August occurrence and biomass. However, the milfoil biomass 
is generally reduced by August in most years so it is unknown the extent to which the population 
was controlled. Continued spring and summer monitoring in 2017 will provide greater 
understanding of the extent to which the treatment was effective at reducing the population of 
Eurasian watermilfoil. The recommended strategy is to again implement selective control of 
Eurasian watermilfoil with an auxin mimic on 35 acres. 
Curlyleaf pondweed appears reduced from the four consecutive years of treatment based on 
frequency of occurrence, biomass, as well as turion densities. The 2016 increase in frequency of 
occurrence and biomass may warrant a treatment in 2017. Curlyleaf should be assessed after 
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iceout in 2017 and if growth apprears dense an early season endothall treatment should be 
planned. However, any treatment should be within areas planned for milfoil treatment so as not 
to reduce the area allowed for 2,4-D treatment of 45 Eurasian watermilfoil (35 acres) later in 
June. If growth is not dense then no treatment of curlyleaf is advised and the focus shoud be on 
Eurasian watermilfoil. 
If the invasives remain in check, and good clarity persists, the native plants should have more 
space and light, and less competition from the invasives and ideally be able to establish and 
expand in 2017 with the continued improved clarity from the alum treatment. If recovery of the 
native plant community does not progress in 2017, planting or transplanting should be conducted 
to jump-start the recovery, along with targeted and selective herbicidal control, in the next year. 
The study of Lake Riley’s plant population is being conducted in conjunction with University of 
Minnesota researchers. 
LAKE RILEY ALUM  
An alum treatment was conducted on Lake Riley the week of May 9 - 13, 2016. This was the 
first dose in a two-dose treatment Alum reduces the growth of algae by trapping the nutrient 
phosphorus - algae’s food source - in sediments. Like most other plants, algae require 
phosphorus to grow and reproduce, and so less phosphorus means less algae. Alum is a common 
lake restoration treatment, and is safe. It does not pose any known risk to humans, pets, or 
wildlife. In anticipation of the public interest that the extra activity at Riley Lake Park would 
cause, the District created an info sheet and made it available through information boxes at the 
park. More information on the treatment results can be found in the Lakes & Creeks Report.   
 
RICE MARSH LAKE ALUM 
Rice Marsh Lake is a eutrophic, shallow lake, located on the border of Chanhassen and Eden 
Prairie, MN. No assessment has been conducted on Rice Marsh Lake to determine 
impairment status, however, it’s total phosphorus concentrations are well above shallow 
lake standards. Rice Marsh Lake is considered polymictic, which means it experiences 
intermittent thermal stratification and anoxic periods throughout the growing season. The 
most recent Rice Marsh Lake Use Attainability Assessment UAA estimated that internal 
phosphorus loading accounts for 34% (539 lbs/yr) of the total annual phosphorus budget 
(Barr, 2016). The District conducted a study to determine feasibility and cost estimate for an 
aluminum sulfate (alum) treatment on Rice Marsh Lake to reduce internal phosphorus loading.  
The study is anticipated to be finalized at the start of 2017. 
 
RICE MARSH LAKE AERATION 
The District manages an aeration system during winter months on Rice Marsh Lake. The system 
sends compressed air through tubing into the lake, much like a fish tank, and keeps dissolved 
oxygen at a healthy level for native fishes. These fish eat the eggs of non-native carp, which use 
the lake as a spawning ground, and help control their populations. The district has been operating 
the aeration unit since 2010. The agitation of the water by the aeration unit causes thin, weak ice, 
and even open water. To help keep recreators safe, the District posts “thin ice” signs around the 
lake. 
LOWER RILEY CREEK STABILIZATION 
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In 2016, the District developed a feasibility to restore an approximately 5,100 foot reach of 
Lower Riley Creek and 580 foot contributing ravine. The project is located within the Riley 
Creek Conservation Area (RCCA), in Eden Prairie, Minnesota. The creek was inspected in 2007 
and 2016 by District staff and engineers. Erosion was documented on much of the reach, with 
detrimental effects on water quality and stream habitat. Final design for stabilization and 
restoration of this reach is anticipated in 2017 with implementation to begin at the end of 2017.  
 
 
PURGATORY CREEK ONE WATER 

PURGATORY CREEK LAKES USE ATTAINABILITY ANALYSIS 
 A Use Attainability Analysis (UAA) is a scientific assessment that uses an outcome-based 
evaluation and planning process to obtain or maintain water quality conditions and achieve 
beneficial uses in a water body, such as swimming, fishing, or wildlife habitat.  The District 
originally developed UAAs for the waterbodies in the Purgatory Creek Watershed in the early 
2000s. The UAAs include a water quality analysis and prescription of protective measures for 
the lakes and their respective watersheds, based on historical water quality data, the results of 
intensive lake water quality monitoring, and computer simulations of land use impacts on water 
quality.   
The goal of this study is to provide updated and consistent information about the water quality 
and biological integrity of the receiving waters in the Purgatory Creek watershed with a focus on 
the lower valley of Purgatory Creek and major lakes in the watershed. The assessment of the 
lower valley of Purgatory Creek incorporates the extensive efforts previously conducted to 
establish planning level streambank stabilization strategies. This study includes trend analyses 
and comparisons of water quality monitoring with state standards and District goals, water 
quality modeling calibrated for critical conditions and used to evaluate and recommend 
restoration measures based on the potential water quality benefits and estimated life-cycle costs, 
all while aligning with the District’s “One Waters” strategy of resource management. The study 
which was completed in 2016, can be found on our website www.rpbcwd.org. 
PURGATORY CREEK RESTORATION AT 101 
The city of Minnetonka petitioned the District to undertake this restoration of Purgatory Creek 
east of County Road 101 and north of 62.  The District began restoration of the Creek in the fall 
of 2016 and will be completing the restoration the Spring of 2017.  This is the first creek 
restoration for the district. This restoration project will reduces streambank erosion and it will 
help improve and protect the water quality of downstream resources, such as Purgatory Creek 
and Staring Lake, without causing adverse impacts on natural resources of the area. 
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RED ROCK LAKE PLANT MANAGEMENT 
Red Rock Lake is classified as a shallow lake by the Minnesota Pollution Control Agency.  In 
2015, the District along with the city of Eden Prairie completed a public engagement process to 
develop a plant management plan for Red Rock Lake.  Part of the plan identified the need for 
managing curlyleaf pondweed and as such the District has taken leadership in managing for this 

invasive plant. Thirteen acres were treated in 
May for curlyleaf pondweed.  The District 
will be surveying the aquatic plant 
community to determine if there is a need to 
treat in 2017.  
 
MITCHELL LAKE PLANT MANAGEMENT 
The native plant community in Mitchell Lake 
should continue to be monitored in case of 
further declines. Another year of early season 
curlyleaf treatment will be useful to manage 
the population. However, due to the complex 
shoreline and limits to application areas, 

whole-lake reductions in curlyleaf may not be as apparent as in other treated lakes. Although 
Mitchell Lake is a “Natural Environment Lake”, the Minnesota DNR may grant another variance 
if early season endothall treatments were likely to maintain or enhance the native plant 
community. Because Eurasian watermilfoil is relatively low in abundance, Mitchell may benefit 
from another early season endothall treatment similar to 2016. In 2017, sampling efforts should 
continue to be coordinated with harvesting done by the city of Eden Prairie, so as to allow us to 
better assess the overall response of plants in the lake. More information on the plant 
management on Mitchell Lake can be found on our website at rpbcwd.org. Look for the 2016 
Annual Plant Report. 
RED ROCK DELISTING 
The Minnesota Pollution Control Agency removed Red Rock Lake from the impaired waters list. 
STARING LAKE PLANT MANAGEMENT 
By 2015 carp were lowered to a density that allowed for the establishment of macrophytes. 
Exotic species should continue to be monitored as curlyleaf pondweed continues to be 
problematic early in the summer and Eurasian watermilfoil has recurred in 2016 after a 2015 
rapid response to control it. However, brittle naiad (Najas minor) was not observed in 2016 
despite occurring at several points in 2015. Curlyleaf pondweed frequency of occurrence 
doubled from June 2014 to June 2015 and doubled again from June 2015 to June 2016 
warranting consideration of an early season herbicide treatment in 2017. The District is looking 
at focusing control on one large plot on the northwestern side of the lake as that is the side with 
the densest growth and contains the fishing pier and boat launch. Conducting the treatment on 
one side of the lake will allow us to evaluate the effect of the herbicide on native plant 
communities by comparing the treated side to the untreated side. Spot treatment or focused 
pulling of Eurasian watermilfoil will be considered again for 2017. Continued surveys will allow 
for consistent monitoring of the plant community and to track exotic species expansion. Lastly, 
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the District will continue to control the carp population as necessary to maintain the clear water 
state. The control efforts for curlyleaf pondweed and Eurasian watermilfoil will be futile if carp 
populations reach high abundances again within the coming years as the lake will likely return to 
the turbid, low macrophyte abundance state.   

ANNUAL COMMUNICATION TO THE PUBLIC 
As required by Minnesota Rule §8410.0100, subp4, the District prepared and disseminated its 
annual communication. This year’s Annual Communication was a 11x17 folded handout. Copies 
of the written communication are included in Appendix A. 

EVALUATION OF CAPITAL IMPROVEMENT PROGRAM  
The District began working on the District’s 4th generation 10-year Plan.  As part of the process, 
the District identified the clear need to develop a prioritization tool that would help prioritize 
capital improvement projects throughout the District for various types of water resources.  
Additionally, the District engaged with Local Government Units to identify additional projects 
that were not identified through District study so that they could be evaluated as part of our 
prioritization process.  The prioritization tool will help in the identification of projects to be 
implemented for the next 10 years. 

PERMITTING ACTIVITIES 
The District received 43 permit applications in 2016. Thirty-nine permits were approved in 2016 
and none were denied. It is estimated that over 48,000 lbs of Total Suspended Solids (TSS) and 
close to 130 lbs of Total Phosphorus were prevented from entering our stormwater sewers and 
ultimately our water resources.  In addition, close to 260,000 cubic feet of water was retained 
either through infiltration or retention ponds and 20 projects included buffers. 

Summary Estimated 
 

 

Permit Type Number Total TSS (lbs) Total TP (lbs) Volume (cft) 

Governmental 22 25,718 70.3 162,524 

Private Property 11 22,622 59.7 97,178 

Ex. Single Family 10 Not Computed  

Withdrawn/ 
Review in Progress 4 Not Computed 

TOTAL 47 48,340 130 259,702 

 
There were a total of 12 variances on 8 projects. 2 for Rule B - Floodplain, 3 for Rule D - 
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Buffers, 1 for Rule E – Sediment Removal, 2 for Rule F – Shoreline/Streambank, 3 for Rule G – 
Waterbody Crossings, and 1 for Rule J - Stormwater. 

SUMMARY OF WATER QUALITY MONITORING DATA 
The District continues to monitor the lakes and creeks in the Riley, Purgatory and Bluff Creek 
watersheds. Please read appendix B for the District’s 2016 Lakes and Creeks Data Report. As 
part of the report, the Lake & Creek Water Quality Fact Sheets were updated to help residents 
understand the health of our water bodies, the actions the District has taken to improve these, and 
how they can help protect our resources. 

STATUS OF LOCAL PLAN ADOPTION AND IMPLEMENTATION 
The District did not receive Local Surface Water Management Plans to review.   

 

FINANCIAL STATUS  
The District’s fund balances and financial status are included in the District’s Annual Audit. The 
Annual Audit is included as Appendix D to this report. The District’s audited financial report 
was prepared by Redpath and Company, a certified public accounting firm. As required by 
Minnesota Rules §8410.0150, subp. 2, the Audited Financial Report includes classification and 
reporting of revenues and expenditures, a balance sheet, an analysis of changes in final balances, 
and all additional statements necessary for full financial disclosures. The 2016 Audited Financial 
Report may be found on our website at http://www.rpbcwd.org/library/annual-reports-and-
communications/. 

BIENNIAL SOLICITATION OF INTEREST PROPOSALS 
Under Minnesota Statutes §103B.227, subd 5, the District must issue a biennial solicitation for 
legal, technical, and other professional services. The District  issued a formal solicitation for 
accounting, engineering, and legal service in 2015. The District retained JMSC Futurity as its 
accountant and Smith Partners, PLLP as its legal counsel. BARR Engineering was selected as 
District Engineer in June 2015. Next solicitation will be issued in 2017.  Redpath and Company 
conducted the District’s annual financial audit. 

2016 ANNUAL BUDGET 
The District adopted its 2016 Annual Budget in September 2015.  The 2016 Budget can be found 
in Appendix C of this Annual Report.  
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2016 ANNUAL AUDIT 
The District’s annual audit can be found at the following website: 
http://rpbcwd.org/library/annual-reports-and-communications/ 

2017 WORK PLAN 
The 2017 overall goal for the District is to implement projects that will improve water resources 
consistent with its current 10-year plan and look ahead to the next 10 years. The District will also 
run a dynamic monitoring program that will help guide managers in their decision-making.  

District-‐‑Wide	   	  
Regulatory	  Program	  

	  

	  

Manage	  the	  regulatory	  program	  

Continue	  the	  district	  permit	  program	  

Inspect	  active	  permit	  sites	  for	  compliance	  

Inspect	  completed	  permit	  projects	  for	  compliance	  and	  
maintenance	  

Work	   with	   Local	   Government	   Units	   to	   streamline	  
permitting	  process	  

Aquatic	  Invasive	  Species	   Implement	  AIS	  monitoring	  plan	  

Develop	  Rapid	  Response	  Plan	  as	  appropriate	  

Engage	  audiences	  on	  best	  stewardship	  practices	  

Citizen	  Advisory	  Committee	   Continue	   developing	   the	   communication	   process	  
between	  the	  CAC	  and	  the	  Board	  of	  Managers	  

Engage	  the	  CAC	  on	  the	  Cost-‐‑share	  Program	  

Engage	  the	  CAC	  with	  the	  10-‐‑Year	  Plan	  and	  other	  key	  
issues	  that	  might	  arise	  

Cost-‐‑Share	   Administer,	  promote	  and	  grow	  Cost-‐‑share	  Program	  

Provide	   technical	   assistance	   for	   potential	   cost-‐‑share	  
applicants	  

Analyze	  and	  Report	  on	  the	  Cost-‐‑share	  Program	  

Creek	  Restoration	  Action	  Strategy	   Update	  creek	  assessment	  based	  on	  survey	  rotations	  

Investigate	   upland	   solutions	   to	   identified	   creek	  
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vulnerabilities	  

Data	  Collection	   Monitor	  Creeks	  and	  Lakes	  as	  per	  monitoring	  plan	  

Monitor	   Carp	   populations	   as	   identified	   in	   the	   Riley	  
Chain	   of	   Lakes	   and	   Purgatory	   Creek	   Carp	  
Management	  Plans	  

Monitor	  Spent	  Lime	  Treatment	  on	  Lake	  Susan	  

Monitor	  potential	  project	  sites	  

Analyze	  and	  report	  on	  the	  data	  collected	  

District	  Hydrology	  and	  Hydraulics	  
Model	  

Maintain	  Hydrology	  and	  Hydraulics	  Model	  

Calibrate/update	  model	  as	  needed	  

Minnesota	  Pollution	  Control	  Agency	  
Community	  Resiliency	  

Engage	   communities	   into	   a	   planning	   process	   on the 
importance of climate change, current and 
anticipated impacts, and the need to build 
community resilience through planning.  

Report the outcomes to communities that can be 
incorporated into municipal comprehensive plans 

Report on the process as a model for future work in 
communities around Minnesota.  	  

Education	  and	  Outreach	   Develop,	  coordinate	  and/or	  provide:	  	  
●   training and support for traditional and non-

traditional educators	  
●   training for turf and winter maintenance 

professionals to implement best practices	  
●   educational opportunities for local decision 

makers	  
●   educational opportunities for the general 

community	  
●   materials in support of projects and programs 

	  
Support	   and	   manage	   Master	   Water	   Steward	  
Candidates	  

Engage	  volunteers	  to	  grow	  stewardship	  and	  capacity	  

Increase	  social	  media	  presence	  

Revise	  website	  to	  improve	  user	  experience	  

Work	   with	   cities	   and	   regional	   partners	   to	   increase	  
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capacity	  

District	  Groundwater	  Assessment	   Identify	  how	  groundwater	  and	  surface	  water	  interact	  
across	  the	  district	  

Use	  that	  data	  to	  identify:	  

●   Surface	   waters	   and	   wetlands	   in	   the	  
district	   that	   may	   be	   particularly	  
sensitive	   to	   groundwater	   pumping	   or	  
climate	  change	  

●   Specific	   opportunities	   for	   enhanced	  
groundwater	  recharge	  to	  achieve	  dual	  
goals	  of	  replenishing	  stressed	  aquifers	  
while	   also	   achieving	   stream-‐‑flow	  
volume	   reductions	   and	   water	   quality	  
improvements	  

●   Areas	   where	   infiltration	   may	   cause	  
increased	  risk	  for	  slope	  failure	  

	  

Total	  Maximum	  Daily	  Load	   Work	  with	  Minnesota	  Pollution	  Control	  Agency	  on	  the	  
Watershed	  Restoration	  And	  Protection	  Strategies	  

Engage	  the	  Technical	  Advisory	  Committee	  	  

Watershed	  Plan	   Begin	  the	  10-‐‑year	  plan	  refresh	  

Engage	  CAC	  and	  TAC	  	  

Engage	  the	  public	  via	  a	  survey	  and	  public	  meetings	  

Complete	  and	  finalize	  10-‐‑year	  plan	  

Repair	  and	  Maintenance	  Fund	   Develop	  grant	  program	  

Allocate	  as	  directed	  by	  managers	  

Bluff	  Creek	  One	  Water	   	  

Bluff	  Creek	  Tributary	  Restoration	   Work	  with	  partners	  and	  implement	  project	  

Report	  Clean	  Water	  Grants	  Expenditures	  to	  BWSR	  

Chanhassen	  High	  School	  Reuse	  
Project	  

Finalize	  Design	  

Implement	  Project	  

Riley	  Creek	  One	  Water	   	  
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Chanhassen	  Town	  Center	   Complete	   study	   identifying	   potential	   sites	   that	   could	  
be	   retrofitted	   with	   Best	   Management	   Practices	   to	  
reduce	  the	  phosphorus	  loads	  to	  Rice	  Marsh	  Lake	  

Report	  Clean	  Water	  Grants	  Expenditures	  to	  BWSR	  

Lake	  Susan	  Improvement	  Phase	  2	   Complete	  evaluation	  of	  Lake	  Susan	  Park	  Pond	  

Design	  and	  construct	  pond	  retrofit	  

Work	  in	  partnership	  with	  the	  city	  of	  Chanhassen	  

Lake	  Riley	  Curlyleaf	  Pondweed	   Work	   with	   the	   University	   of	   Minnesota,	   Cities	   of	  
Chanhassen	   and	   Eden	   Prairie,	   lake	   association,	   and	  
residents	   as	   well	   the	   Minnesota	   Department	   of	  
Natural	  Resources	  on	  potential	  treatment	  

Implement	  herbicide	  treatment	  as	  needed	  

Lake	  Riley	  Eurasian	  Watermilfoil	   Work	  with	  the	  University	  of	  Minnesota,	  Cities	  of	  
Chanhassen	  and	  Eden	  Prairie,	  lake	  association,	  and	  
residents,	  as	  well	  the	  Minnesota	  Department	  of	  
Natural	  Resources	  on	  potential	  treatment	  

Implement	  herbicide	  treatment	  as	  needed	  

Lake	  Riley	  Alum	  Treatment	   Monitor	  efficiencies	  of	  the	  Lake	  Riley	  Alum	  treatment.	  

Lake	  Susan	  Curlyleaf	  Pondweed	   Work	   with	   the	   University	   of	   Minnesota,	   Cities	   of	  
Chanhassen	   and	   Eden	   Prairie,	   and	   residents,	   as	  well	  
the	   Minnesota	   Department	   of	   Natural	   Resources	   on	  
potential	  treatment	  

Implement	  herbicide	  treatment	  as	  needed	  

Rice	  Marsh	  Lake	  Aeration	   Manage	  and	  maintain	   the	  aeration	  system	  as	  per	   the	  
Riley	  Chain	  of	  Lakes	  Carp	  Management	  Plan	  

Lower	  Riley	  Creek	  Stabilization	   Conduct	  Design	  study	  for	  Lower	  Riley	  Creek	  reach	  D3	  
and	  E	  

Begin	  stabilization	  project	  

Purgatory	  Creek	  One	  Water	   	  

Fire	  Station	  2	  Water	  Reuse	   Work	  with	   the	  city	  of	  Eden	  Prairie	   in	   the	  design	  and	  
implementation	  

Report	  to	  Metropolitan	  Council	  
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Hyland	  Lake	  Use	  Attainability	  
Analysis	  

Conduct	  Use	  Attainbaility	  Analysis	  for	  Hyland	  Lake	  

Report	  to	  the	  board	  findings	  

Incorporate	  findings	  into	  the	  10-‐‑year	  plan	  	  

Lotus	  Lake	  -‐‑	  Phase	  1	   Work	  with	   the	   city	  of	  Chanhassen	   to	   identify	  project	  
as	   identified	   in	   the	   Purgatory	   Creek	   UAA	   for	  
feasibility	  analysis	  

Perform	  feasibility	  analysis	  

Purgatory	  Creek	  Rec	  Area	   Work	   with	   the	   city	   of	   Eden	   Prairie	   to	   identify	   a	  
solution	  to	  repair	  and	  maintain	  the	  berm	  

Purgatory	  Creek	  Restoration	   Finish	   restoration	   project	   on	   Purgatory	   Creek	   near	  
101	  

Mitchell	  Lake	  Plant	  Management	   Work	  with	   the	  University	   of	  Minnesota,	   city	   of	   Eden	  
Prairie,	   lake	   association,	   and	   residents	   as	   well	   the	  
Minnesota	   Department	   of	   Natural	   Resources	   on	  
potential	  treatment	  

Implement	  herbicide	  treatment	  as	  needed	  

Red	  Rock	  Lake	  Plant	  Management	   Work	  with	   the	   city	   of	   Eden	   Prairie,	   lake	   association,	  
residents	   and	   the	   Minnesota	   Department	   of	   Natural	  
Resources	  on	  potential	  treatment	  

Implement	  herbicide	  treatment	  as	  needed	  

Scenic	  Heights	   Work	   with	   the	   city	   of	   Minnetonka	   and	   Minnetonka	  
School	  District	  on	  design	  revisions	  

Work	  with	  the	  city	  of	  Minnetonka,	  Minnetonka	  School	  
District,	  Minnesota	  Department	  of	  Natural	  Resources	  
and	  Hennepin	  County	  on	  educational	  components	  

Implement	  restoration	  

Silver	  Lake	  -‐‑	  Phase	  1	   Work	  with	   the	   city	  of	  Chanhassen	   to	   identify	  project	  
as	   identified	   in	   the	   Purgatory	   Creek	   UAA	   for	  
feasibility	  analysis	  

Perform	  feasibility	  analysis	  

Staring	  Lake	  Plant	  Management	   Work	  with	   the	  University	   of	  Minnesota,	   city	   of	   Eden	  
Prairie,	   lake	   association,	   and	   residents	   as	   well	   the	  
Minnesota	   Department	   of	   Natural	   Resources	   on	  
potential	  treatment.	  Implement	  herbicide	  as	  needed.	  
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Yearly update
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From the AdministrAtor

The Riley Purgatory Bluff Creek Watershed District is a local 
unit of government tasked with protecting, managing, 
and restoring the water resources within its boundaries. 
It is funded through property tax levies.

The district is led by a five-member board of managers. The 
managers meet the first Wednesday of the month, 7 p.m., 
at the district office. Changes to the schedule are posted to 
the district website: rpbcwd.org.

What an exciting year this has been!  The district implemented 10 
projects, engaged residents in developing  our next 10-year man-

agement plan, and received over $300,000 in grants. Projects ranged 
from combating aquatic invasive species with herbicide treatments 
to implementing our first creek restoration. Other water quality im-

provement projects included the Lake Susan Spent Lime Filter and 
the Lake Riley Alum Project. Read more on page 4! 

 Every year the district undertakes studies to assess the health of 
our water bodies, and identify projects to protect and restore them.  
This year the District conducted one of its largest studies, an assess-

ment of the entire Purgatory Creek Watershed. We look forward to 
using all of these data in working with our partners and residents to 

improve our waters in 2017!

Claire Bleser
952-607-6512 
cbleser@rpbcwd.org
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35
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engagedVolunteers
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850

In 2016, the district embarked on a spe-
cial outreach campaign to engage the 
community in updating the 10-Year 
Management Plan. This included public 
meetings, a survey, and tabling at local 
events. Over 500 residents shared 
their concerns about local waters. We 
gained insight into how residents use, 

and value water resources. This input 
helped frame the 

creation of the 
new plan’s goals 
and strategies. 

Caring for local waters is a big task, 
and we can’t do it alone. It is only 
through partnerships with the 
community that together we 
can protect clean water. 

Partner  
organizations

Thousand dollars
in grants receivedMonitoring 

sites

39 $300 19
Cost Share 

Grants Awarded
District 
projects

13 14

With three creeks, over a dozen 
lakes, and seven cities, there 
are many things to do and plac-
es to be in the district. Some 
of the things we do include: 
collect data on the health of 
the waters, conduct projects to 
improve them, host and collab-
orate on educational events to 
engage the public, and award 
cost share grants to support 
water quality projects in the 
community.

In each of its three watersheds, the district uses a One-Water management strategy. Rather than 
focus on a single water body at a time, the strategy looks at the watershed as a whole.  It begins 
with collecting & interpreting data, followed by identifying solutions, and finally prioritizing & im-
plementing projects, utilizing partnerships whenever possible.

What have we done?

Projects

cost share grants

Workshops, events, outreach

Water Quality monitoring

N

engaging the community 

value wildlife watching & 
recreation near waterbod-
ies (ex. trails). Full survey 
results: rpbcwd.org

80%

ReseaRch foR solutions: The district also completed several studies in 2016. 
These included plant surveys and watershed analysis for the entire Purgatory 
Creek Watershed. Learn more by visiting our website: rpbcwd.org

Planning for tomorrow

rpbcwd.org
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Lake Susan
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restored

In partnership with the City of Chanhassen the district will 
be implementing a project to capture and reuse stormwater 
at Chanhassen High School for irrigation. The school uses 
about 3.8 million gallons of groundwater each year (~6 
Olympic-sized swimming pools) to irrigate, This project will 
help reduce consumption. It will also reduce stormwater 
pollution to Bluff Creek, and  increase the public awareness 
of stormwater reuse and groundwater conservation. 

PArtnering For 
stormWAter reuse At 
chAnhAssen high school

2016 projects included invasive plant management, water 
quality improvement, and creek restoration.

The watershed district is funded through property tax levies. That 
means, if you live within the district you are helping make the 
work of protecting clean water possible.

The 2017 levy is $2,859,000. Where will those dollars go? To 
projects, like those highlighted above, planning & administration 
(includes the permit program, and developing the 10-Year 
Management Plan), research & studies, water quality monitoring, 
and education and outreach (E&O). The district also keeps 
reserve funds in the event of an emergency.

Projects

Planning & 
Administration

Research & 

Studies

M
onitoring

Reserves
E &

 O

A spent-lime filtration system was built at a culvert 
where stormwater flows into Lake Susan. Its 
purpose is to filter out phosphorus, a nutrient that 
can cause algae blooms and poor water quality. 
The system is designed to remove about 45 lbs of 
phosphorus annually from stormwater entering 
the lake. That’s about 22,500 pounds of algae!

How it works

What it looks like

In May, Lake Riley was treated with a 
compound called aluminum sulfate (alum). 
Alum binds with phosphorus, preventing 
algae from using it to grow. Sampling over 
the summer detected improvements in 
water quality. Continued monitoring will 
track long-term performance of the alum.

In partnership with the City of Minnetonka, 
the district stabilized eroding banks along 
close to 2000 ft of Purgatory Creek. The goal 
of the restoration is to improve water and 
habitat quality, and overall creek health. It is 
the first creek restoration in district history, 
and we are excited by its success.

Alum visible right after 
application

The 10-Year Management Plan is a document that 
guides district actions over a decade. The 

district began the process of updating 
its plan in 2016. It will continue in 2017, 
with the hope of completing it by the 
end of the year. The plan includes 
goals for local water resources and 
strategies to attain them. Stay updated 
by joining our email list at rpbcwd.org.



 

protect. manage. restore. 

  

 
  
 

 

 

Lakes and Creeks Report 
2016 ANNUAL REPORT 

RILEY PURGATORY BLUFF CREEK WATERSHED DISTRICT 

 

 

 



 

 
 

Executive Summary 

 

The Riley-Purgatory-Bluff Creek Watershed District (RPBCWD) had a successful water 

quality sampling season in 2016, completing a full year of sample collection and data 

analysis. This effort was made possible through multiple partnerships with municipalities 

and organizations based within the watershed. The results from the 2016 sampling effort 

are presented in this report. 
 

Lake Monitoring 
 

During the 2016 monitoring season, 13 lakes were monitored across the District. In 

addition to the lakes sampled, Lake Idlewild was monitored by the city of Eden Prairie and 

was included in this analysis, even though it was classified in 2015 as a high value wetland. 

As part of the sampling protocol, a multi-probe sonde was used to measure water 

chemistry and a secchi disk to measure clarity. Water samples were also collected for 

nutrient and chloride analysis (regular lake sampling). Chlorophyll-a (Chl-a) and Total 

Phosphorus (TP) concentrations, along with Secchi Disk depths, were compared to 

standards set by the Minnesota Pollution Control Agency (MPCA). Regular lake sampling 

was conducted on each lake approximately every two weeks throughout the growing 

season (June-September). Monthly samples were also taken from the Riley Chain of Lakes 

and stormwater ponds draining into Purgatory Creek during winter/early spring months 

(January-April) to monitor chloride (Cl) levels. In addition to regular lake sampling, the 

District monitored water levels of 14 waterbodies, assessed carp populations within the 

Riley and Purgatory Chain of Lakes, and assessed zooplankton populations in three lakes. 

The District also monitored public access points and analyzed water samples for the 

presence of zebra mussels in these 14 waterbodies. Additionally, herbicide treatments 

were conducted on Lake Susan, Red Rock Lake, Staring Lake, and Lake Riley. 

 

Figure  displays lakes sampled in 2016 that met or exceeded the MPCA lake water quality 

standards for Chl-a, TP, and Secchi Disk depth during the growing season (June-

September). The MPCA has specific standards for both ‘deep’ lakes (Lake Ann, Lotus Lake, 

Lake Riley, and Round Lake) and ‘shallow’ lakes (Duck Lake, Hyland Lake, Lake Idlewild, Lake 

Lucy, Mitchell Lake, Red Rock Lake, Rice Marsh Lake, Staring Lake, Lake Susan, and Silver 

Lake, MPCA 2016). For specific information regarding MPCA lake standards see section 3. 

Lake Ann, Duck Lake, Lake Idlewild, and Round Lake met all three MPCA standards in 2016. 

Lotus Lake, Lake Lucy, and Lake Susan all exceeded both the Chl-a and TP standards in 

2016. These lakes did not meet these two standards in 2015 as well, but Chl-a levels did 

drop across all three lakes in 2016. Rice Marsh Lake slightly exceeded the TP standard in 

2016, but is down from levels in 2015 and improved to meet the MPCA standard for Chl-a 

in 2016. Red Rock Lake and Lake Riley both barely exceeded the Chl-a standard in 2016. 

Hyland Lake, Mitchell Lake, Silver Lake, and Staring Lake failed to meet any of the three 
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MPCA standards in 2016. These four lakes were the only lakes to not meet the Secchi Disk 

standard for their lake classification, although both Hyland Lake and Mitchell Lake were 

within 0.1m of meeting this standard. More specific information regarding each lake can be 

found in section 4.1 and in the Lake Fact Sheets in Exhibit E. 

 

All lakes within the Riley Chain of Lakes met the MPCA’s chloride chronic standard (the 

highest water concentration of chloride to which aquatic life, humans, or wildlife can be 

exposed to indefinitely without causing chronic toxicity) for class 2B water bodies in 2016, 

falling below 230mg/L. No zebra mussel (adults or juveniles) or invasive zooplankton were 

found in any District lake. More information on chloride monitoring can be found in section 

4.4 and more information on AIS can be found in section 5. 

 

Figure 1 : 2016 Lake Water Quality 

Summary of the lake water quality data collected in 2016 by the Riley-Purgatory-Bluff Creek Watershed District 

as compared to the Minnesota Pollution Control Agency Water Quality Standards. Chlorophyll-a (green), Total 

Phosphorus (orange), and Secchi Disk depth (black) were assessed during the growing season (June-September) 

for both ‘deep’ lakes or lakes >15 ft deep and < 80% littoral area (Lake Ann, Lotus Lake, Lake Riley, and Round 

Lake) and ‘shallow’ lakes or lakes <15 ft deep and >80% littoral area (Duck Lake, Hyland Lake, Lake Idlewild, 

Lake Lucy, Mitchell Lake, Red Rock Lake, Rice Marsh Lake, Staring Lake, Lake Susan, and Silver Lake). The 

corresponding dots next to each lake indicate which water quality standard was violated and the lakes 

surrounded by blue met all water quality standards.   
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Creek Monitoring 
 

In 2016, the District collected water quality samples and performed data analysis on 18 

different sampling sites along Riley Creek (five sites), Bluff Creek (five sites), and Purgatory 

Creek (eight sites). For the 2016 creek monitoring season (April through September) a 

multi-probe sonde was used to measure water chemistry, and a transparency tube and 

turbidity meter were used to measure clarity. Water samples were collected to assess 

nutrient (TP and Chl-a) and total suspended sediment (TSS) concentrations. In 2015, the 

District began monitoring Chl-a concentrations at sampling locations to compare results 

with the new MPCA water quality standards adopted in 2014. Creek flow was calculated 

from velocity measurements taken at consistent cross sections at each water quality 

monitoring location. Sections of lower Bluff Creek and Upper Riley Creek were also walked 

and assessed using the District’s Creek Restoration Action Strategy (CRAS) evaluation, which 

identifies stream reaches in the most need of restoration. More information on the results 

of the CRAS update can be found in section. In addition, the District completed its first 

creek restoration project on Purgatory Creek from Highway 101 to a stormwater pond. This 

project stabilized nearly 1300ft of stream bank, will reduce nutrient and total suspended 

solid concentrations downstream, and provide aquatic and terrestrial habitat.  

 

The summary for all three creeks is based on new water quality parameters developed by 

the MPCA in 2014 for Eutrophication and TSS. The new standards include some parameters 

the District has not yet incorporated into monitoring procedures. Therefore, this is the 

evaluation of the stream reaches that did not meet MPCA water quality standards using the 

current parameters measured by the District. The parameters measured during the 

summer growing season (April-September) and the associated MPCA water quality limits 

for streams located in the Central River Region include: Dissolved Oxygen (DO) daily 

minimum > 4mg/L, summer season average TP < 0.1mg/L, TSS < 10% exceedance of 

30mg/L limit during the summer season, summer season average Chl-a <18ug/L, and 

summer season average pH < 9su and >6su (MPCA, 2016). 

 

There were three stream water quality sites, R5, R3 and P3, that met all MPCA water quality 

standards in 2016 (Figure 2). Only one site exhibited no water quality violations in 2015, R2, 

which exceeded the TSS standard in 2016. Each stream varied in the number of violations it 

exhibited overall; Bluff had seven, Riley had four, and Purgatory had 11. Riley Creek is the 

only creek to show an improvement in number of violations (six violations in 2015). Bluff 

Creek remained at seven violations from 2015, although site B5 had an increase in TSS 

which added an additional violation, and site B2 improved in DO which reduced a violation. 

In 2015, lower Bluff Creek (B2 and B1) and lower Riley Creek were identified as being 

excellent candidates for stream restoration projects, having increased violations due to 

steep ravines and fine soil types located in these reaches, and because of their position at 

the bottom of the watershed. Despite this, both sites B2 and R1 each improved in water 

quality by one standard in 2016. Due to similar reasoning described above, P1 had the 

most water quality violations in 2016 which has degraded from 2015. Exceedance of the 
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MPCA TP standard (summer average <0.1 mg/L) was the water quality parameter most 

violated in 2016 with 11 out of the 18 sites failing to meet the standard, down from 15 TP 

violations in 2015. TSS violations rose from three in 2015 to seven in 2016. More 

information pertaining to each individual creek can be found in the Creek Fact Sheets 

located in Exhibit D. 

 

Figure 2 : 2016 Stream Water Quality 

Summary of the stream water quality data collected on Bluff Creek, Riley Creek, and Purgatory Creek in 2016 

by the Riley-Purgatory-Bluff Creek Watershed District as compared to the Minnesota Pollution Control Agency 

(MPCA) Water Quality Standards. A total of 18 water monitoring locations (orange circles) were sampled and 

information gathered from the individual sites were applied upstream to the next monitoring location. The 

summer season (April-September) eutrophication and total suspended solids water quality standards used in 

this assessment included: Dissolved Oxygen (DO) daily minimum > 4mg/L, average (April to September) Total 

Phosphorous (TP) < 0.1mg/L, Total Suspended Solids (TSS) < 10% exceedance of 30mg/L limit, average 

Chlorophyll-a <18ug/L, average pH < 9su and > 6su. The corresponding labels next to each stream section 

indicate which water quality standard is being violated. 
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1 Introduction and Overview 

The Riley-Purgatory-Bluff Creek Watershed District was 

established on July 31st, 1969, by the Minnesota Water 

Resources Board acting under the authority of the 

watershed law. The District is located in the southwestern 

portion of the Twin Cities Metropolitan Area consisting of a 

largely developed urban landscape and encompassing 

portions of Bloomington, Chanhassen, Chaska, Deephaven, 

Eden Prairie, Minnetonka, and Shorewood (Figure 2.1-1). 
This total area for the watershed is close to 50 square miles 

in both Hennepin and Carver Counties and includes three 

smaller subwatersheds: Riley Creek Watershed, Purgatory 

Creek Watershed, and Bluff Creek Watershed. 

The data collection and reporting is the foundation for the 

RPBCWD’s work. Regular, detailed water quality 

monitoring provides the District with scientifically reliable 

information that is needed to decide if water improvement 

projects are needed and how effective they are in the 

watershed. Data collection remains a key component of the 

District’s work as we strive to de-list, protect, and improve 

the water bodies within the watershed. The purpose of this 

report is to summarize the water quality and quantity results 

collected over the past year, which can be used to direct the 

District in managing our water resources. 

Through partnerships with the city of 

Chanhassen and Eden Prairie (EP), Three 

Rivers Park District, the University of 

Minnesota (UMN), and the Metropolitan 

Council (METC), water quality data was 

collected on 13 lakes, one high value wetland 

(Lake Idlewild), and 18 creek sites in the 

District. The 18 creek sites include five on 

Bluff Creek, five on Riley Creek, and eight on 

Purgatory Creek. Lake McCoy, which is 

within the watershed boundaries, has not been 

part of the District’s sampling regime. Each 

partner was responsible for monitoring certain 

parameters of their respective lakes/streams 

and reporting their findings, allowing for more 

time and attention to be given to each 

individual water resource (Table 2.1-1). 

Most of the sampling carried out by various 

partners and the District is included below. 

Water quality and water quantity was 

monitored at each stream site during the field 

season (April through September) 

approximately twice a month. The METC also 

has continuous monitoring stations near the 

bottom of each creek as part of its long-term 

monitoring program which identifies pollutant 

Table 2.1-1 District Water Resource Sampling Partnerships 

Water Resource RPBCWD 

Three 

Rivers 

Park 

District 

EP UMN METC 

Duck Lake  ■     

Hyland Lake ■ ■    

Lake Ann ■     

Lake Idlewild ■  ■   

Lake Lucy ■   ■  

Lake Riley ■   ■  

Lake Susan ■   ■  

Lotus Lake  ■     

Mitchell Lake ■  ■ ■  

Red Rock Lake ■  ■   

Rice Marsh Lake ■     

Round Lake ■  ■   

Silver Lake ■     

Staring Lake  ■   ■  

Bluff Creek ■    ■ 

Purgatory Creek ■    ■ 

Riley Creek ■  ■  ■ 

 

Deephaven 
Minnetonka 

Bloomington 

Chaska 

Eden Prairie 

Chanhassen 

 Figure 2.1-1 Riley-Purgatory-Bluff Creek Watershed 

District Boundary 
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loads entering the Minnesota River. Lakes are also monitored bi-weekly during the summer growing season (June 

through September) for water quality. On top of this, lake levels are continuously recorded from ice out to ice in. Lake 

water samples were also collected and analyzed in early summer for the presence of zebra mussel veligers. 

Additionally, during every sampling event, boat launch areas and zebra mussel monitoring plates were scanned for 

adult zebra mussels. Zooplankton samples are also collected on lakes to assess the overall health of the population as it 

applies to the fishery and water quality. Plant surveys are also conducted to assess overall health of the plant 

community and to search for invasive plants. Common Carp have also been identified as being detrimental to lake 

health and are being continually monitored by the District moving forward. In addition to water quality monitoring, 

creek walks are also conducted to gather more information about the current stream conditions in the District. This 

information is to be included in the Creek Restoration Action Strategy (CRAS), which was developed by the District to 

identify and prioritize future stream restoration sites. Bank pin data was also collected near each of the water quality 

monitoring sites to measure generalized sedimentation and erosion rates across all three streams. Winter monitoring 

occurred on the Riley Chain of Lakes (Lucy, Ann, Susan, Rice Marsh, and Riley), as well as four separate storm water 

ponds in 2016. Extending the monitoring activities into the winter months can provide key insights into ways to 

improve water quality during the summer months. Winter monitoring also allows us to evaluate the influence of 

chloride levels in our lakes. The data collection and reporting events are tracked throughout the year and can be seen in 

Table 2.1-2. Data was not collected in March and December due to unsafe ice conditions. In addition to lakes and 

streams, multiple stormwater ponds and other specialty projects are monitored to increase the overall health of the 

waterbodies within the District.  

Table 2.1-2 2016 RPBCWD Monthly Field Data Collection Locations 

Water Resource Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

Lake Ann ■ ■  ■ ■ ■ ■ ■ ■ ■ ■  

Duck Lake    ■ ■ ■ ■ ■ ■ ■ ■  

Hyland Lake             

Lake Idlewild    ■ ■ ■ ■ ■ ■ ■ ■  

Lotus Lake    ■ ■ ■ ■ ■ ■ ■ ■  

Lake Lucy ■ ■  ■ ■ ■ ■ ■ ■ ■ ■  

Mitchell Lake    ■ ■ ■ ■ ■ ■ ■ ■  

Red Rock Lake    ■ ■ ■ ■ ■ ■ ■ ■  

Rice Marsh Lake ■ ■  ■ ■ ■ ■ ■ ■ ■ ■  

Round Lake             

Lake Riley ■ ■  ■ ■ ■ ■ ■ ■ ■ ■  

Staring Lake    ■ ■ ■ ■ ■ ■ ■ ■  

Lake Susan ■ ■  ■ ■ ■ ■ ■ ■ ■ ■  

Silver Lake    ■ ■ ■ ■ ■ ■ ■ ■  

Bluff Creek     ■ ■ ■ ■ ■ ■ ■   
(5 sites) 

Purgatory Creek     ■ ■ ■ ■ ■ ■ ■   
(8 sites) 

Riley Creek     ■ ■ ■ ■ ■ ■ ■   
(5 sites) 

*Water Level Sensors were placed on all lakes. 
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2 Methods 

Water quality and quantity monitoring entails the collection of multi-probe sonde data readings, water samples, 

zooplankton samples, zebra mussel veliger samples, and physical readings, as well as recording the general site and 

climactic conditions at the time of sampling. Listed in the following sections are the methods and materials, for both lake 

and stream monitoring, used to gather the water quality and quantity data during the 2016 field-monitoring season. Table 

2.1-1 identifies many of the different chemical, physical, and biological variables analyzed to assess overall water quality. 

 

2.1 Water Quality Sampling 
The monitoring program supports the District’s 10-year water management plan to delist waters from the MPCA's 

303d Impaired Waters list. The parameters monitored during the field season help determine the sources of water 

quality impairments and provide supporting data that is necessary to design and install water quality improvement 

projects.  

Multi-probe sondes (Lakes DS-5/ Streams MS-5) were used for collecting water quality measurements across both 

streams and lakes. Sonde readings measured include: temperature, pH, dissolved oxygen, conductivity, and other 

technical parameters. Secchi disk depth readings were recorded at the same time as sonde readings were collected at all 

Table 2.1-1 Sampling Parameters 

Parameter 
Sonde or Wet 

Chemistry 

Summer 

Lakes 

Winter 

Lakes 
Streams Reason for Monitoring 

Total Phosphorus (TP) Wet ■ ■ ■ Nutrient, phosphorus (P) controls algae growth 

Orthophosphate Wet ■ ■  Nutrient, form of P available to algae 

Chlorophyll-a, pheophytin Wet Surface Surface ■ Measure of algae concentration 

Ammonia as N Wet ■ ■  Nutrient, form of nitrogen (N) available to algae 

Nitrate + Nitrite as N Wet ■ ■  Nutrient, also oxygen substitute for bacteria 

Total Alkalinity, adjusted Wet Surface Surface  Measure of ability to resist drop in pH 

Total Suspended Solids Wet   ■ Measure of the solids in water (block light) 

Chloride Wet  ■  Measure of chloride ions, salts in water 

Temperature Sonde ■ ■ ■ Impacts biological and chemical activity in water 

pH Sonde ■ ■ ■ Impact chemical reactions (acidic or basic) 

Conductivity Sonde ■ ■ ■ Ability to carry an electrical current (TSS & Cl) 

Dissolved Oxygen Sonde ■ ■ ■ Oxygen for aquatic organisms to live 

Oxidation Reduction Potential 

(ORP) 

Sonde ■ ■ ■ Tracks chemistry in low or no oxygen conditions 

Phycocyanin Sonde ■ ■  Pigment, measures cyanobacteria concentration 

Photosynthetic Active 

Radiation (PAR) 

Sonde ■   Measure of light available for photosynthesis 

Turbidity Sonde   ■ Measure of light penetration in shallow water 

Secchi disk depth Observation ■ ■  Measure of light penetration in deeper water 

Transparency Tube Observation   ■ Measure of light penetration into shallow water 

Zooplankton Wet Analysis ■   Organisms fluctuate due to environmental variables 

Zebra Mussel Veligers Wet/Observation ■   Larval form of zebra mussels/plate checks (AIS) 
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lake sampling locations. When monitoring stream locations, transparency, turbidity, and flow measurements were 

collected as well. General site conditions related to weather and other observations were recorded as well. A list of the 

variety of parameters monitored during each sampling event can be seen in Table 2.1-1.  

At each lake monitoring location, multiple water samples were collected using a Van Dorn, or depth integration 

sampler, for analytical laboratory analysis. For Duck, Idlewild, Rice Marsh, Silver, and Staring Lakes, water samples 

were collected at the surface and bottom due to shallow depths (2-3m). For all other lakes within the District, water 

samples were collected at the surface, middle, and bottom of the lake. Lakes are monitored at the same location on 

each sampling trip, typically at the deepest part of the lake. All samples are collected from whole meter depths except 

for the bottom sample, which is collected 0.5 meters from the lake bottom to prevent disrupting the sediment. The 

surface sample is a composite sample of the top two meters of the water column. The middle sample is collected from 

the approximate midpoint of the temperature/dissolved oxygen change or thermocline. Pictures and climatic data are 

collected at each monitoring site. Water quality information collected in the winter is collected using the same 

procedures as in the summer. Zooplankton samples were collected using a 63 micrometer Wisconsin style zooplankton 

net on Lake Mitchell, Lake Riley, and Red Rock Lake. The net was lowered to a depth of 0.5 meters from the bottom 

at the deepest point in the lake and raised slowly. Zebra mussel veliger samples were collected on all lakes using the 

same procedures, but collected at three sites and consolidated before being sent to a lab for analysis. A Zeiss Primo 

Star microscope with a Zeiss Axiocam 100 digital camera was used to monitor zooplankton populations, scan for 

invasive zooplankton, and to calculate Cladoceran-grazing rates on algae. 

Water quality samples collected during stream monitoring events were collected from the approximate middle (width 

and depth) of the stream flow in ideal conditions or from along the bank when necessary. Both water quality samples 

and flow monitoring activities were performed in the same reach section of the creek during each sampling event. 

Stream velocity was calculated at 0.3 to 1 foot increments across the width of the stream using the FloTracker Velocity 

Meter at each sampling location. If no water or flow was recorded, only pictures and climatic data were collected. The 

activities associated with the monitoring program are described in Table 2.1-1. 

Table 2.1-1 District Water Quality Monitoring Activities 

Pre-Field Work Activities 

• Calibrate Water Quality Sensors (sonde) 

• Obtain Water Sample Bottles and Labels from Analytical Lab Laboratories 

• Prepare Other Equipment and Perform Safety Checks 

• Coordinate Events with Other Projects and Other Entities 

Summer Lake – Physical 

and Chemical 

• Navigate to Monitoring Location 

• Read Secchi Disk Depth and Record Climatic Data 

• Record Water Quality Sonde Readings at one Meter Intervals 

• Collect Water Samples from top, thermocline, and bottom 

Summer Lake – Biological 
• Collect Zooplankton Tow (pulling a net) from Lake Bottom to Top 

Collect Zebra Mussel Veliger Tow (pulling a net) from Lake Bottom to Top at Multiple Sites 

Winter Lakes 

• Navigate to Monitoring Location 

• Record Ice Thickness 

• Read Secchi Disk Depth and Record Climatic Data 

Record Water Quality Sonde Readings at one Meter Intervals 

Collect Water Samples from top, middle, and bottom 

Streams – Physical  

and Chemical 

• Navigate to Monitoring Location 

• Measure Total Flow by Measuring Velocity at 0.3 to 1 Foot Increments across Stream 

• Record Water Quality Sonde Measurements Upstream of Flow Measurement in Middle of Stream 

• Read Transparency Tube and Perform Turbidity Test 

• Collect Water Samples from Middle of Stream 

• Collect Climatic Data and Take Photos 

Post-Field  

Work Activities 

• Ship Water Samples to Analytical Lab 

• Enter Data, Perform Quality Control Checks, and Format Data for Database 

• Clean and Repair Equipment 

• Reporting and Summarizing Data for Managers, Citizens, Cities, and Others 
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2.2 Analytical Laboratory Methods 
RMB Environmental Labs, located in Detroit Lakes, MN, is the third-party company that is responsible for conducting 

the analytical tests on the water samples that were collected by the District’s Water Quality Specialists. The methods 

used by the laboratory to analyze the water samples for the specified parameters are noted in Table 2.2-1. Zebra mussel 

veliger samples are also sent to RMB Labs for analysis. 

 

 

 

 

 

 

 

 

 

 

 

2.3 Lake Water Levels 
In-Situ Level Troll 500, 15-psig water level sensors have been placed on most lakes throughout the watershed district 

to monitor water quantity and assess yearly and historical water level fluctuations. These sensors are mounted inside a 

protective PVC pipe that are attached to a vertical post and placed in the water. A staff gauge or measuring device is 

also mounted to the vertical post and surveyed by District staff to determine the elevation for each level sensor. Once 

the water elevation is established, the sensor records continuous water level monitoring data every 15 minutes from ice 

out until late fall. 

Lake level data is used for developing and updating the District’s models, which are used for stormwater and 

floodplain analysis. Monitoring the lake water levels can also help to determine the impact that climate change may 

have on lakes and land interactions in the watershed. Lake level data is also used to determine epilimnetic zooplankton 

grazing rates (located in section 4.6). Lake level data is submitted to the Minnesota Department of Natural Resources 

(MNDNR) at the end of each monitoring season and historical data specific to each lake can be found on MNDNR 

website using the Lakefinder database. See Exhibit A for 2016 level sensor results. Lake Levels for 2015 are also 

provided for a year-to-year comparison. In both the Lakefinder database and in Exhibit A, the Ordinary High Water 

Level (OHWL) is displayed so water levels can be compared to what is considered the “normal” water level for each 

lake. The OHWL is used by governing bodies like the RPBCWD for regulating activities that occur above and below 

this zone. National Oceanic and Atmospheric Administration (NOAA) precipitation data collected from the Flying 

Cloud Drive Airport, Eden Prairie, MN was also included in Exhibit A to evaluate how rain events influenced lake 

levels. 

In 2016, lake level measurements were collected on 13 lakes in the District and one high value wetland, Lake Idlewild 

(Table 2.3-1). Round Lake experienced the greatest fluctuation over the 2016 season, increasing 2.21 ft. Round Lake 

also had the largest single event maximum fluctuation in which it increased by 3.22 ft. On average lake levels 

increased by 0.44ft over the 2016 season with all lakes increasing except for Lake Lucy (no seasonal change) and Lake 

Ann (decreased by 0.14ft). The average maximum fluctuation in 2016 across all District lakes was 1.4ft. 

 

 

Table 2.2-1 RMB Environmental Laboratories Parameters and Methods 

Used for Analyses 

Parameter Standard Method 

Alkalinity  EPA 310.2 

Ammonia  EPA 350.1 Rev 2.0 

Nitrogen, Nitrate & Nitrite  EPA 353.2 Rev 2.0 

Chlorophyll a. SM 10200H 

Total Phosphorus EPA 365.3 

Orthophosphate EPA 365.3 

Chloride SM 10200H 
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Table 2.3-1 Lake Water Levels Summary 

The 2016 (March-December) and historical recorded lake water levels (ft) for all lakes within the Riley-Purgatory-Bluff Creek 

Watershed District. The 2016 data includes the overall change in water level, the maximum fluctuation, and the highest and lowest 

recorded levels (elevation). Historical data includes the highest and lowest historical recorded levels and the date they were taken. 

 

 2016 Lake Water Level Data Historical Lake Water Levels  

Lake 

Seasonal 

Flux Max Flux 

Highest 

Lake 

Level 

Lowest 

Lake 

Level 

Highest 

Lake 

Level Date 

Lowest 

Lake 

Level Date 

Ann -0.14 0.88 956.83 955.95 957.93 2/18/98 952.8 9/28/70 

Duck 0.22 0.63 914.69 914.05 916.12 6/20/14 911.26 11/10/88 

Hyland 1.86 2.14 816.42 814.28 818.68 8/11/87 811.66 12/2/77 

Lotus 0.27 0.83 895.98 895.16 897.08 7/2/92 893.18 12/29/76 

Lucy 0.00 0.78 956.89 956.11 957.67 6/20/14 953.29 11/10/88 

Mitchell 0.19 0.99 872.18 871.19 874.21 6/25/14 865.87 7/25/77 

Red Rock 0.38 1.80 841.76 839.97 842.69 7/13/14 835.69 9/28/70 

Rice Marsh 0.54 1.52 876.65 875.13 877.25 5/28/12 872.04 8/27/76 

Riley 0.19 0.94 865.63 864.69 866.74 7/6/93 862 2/1/90 

Round 2.21 3.22 880.37 877.15 884.26 8/17/87 875.29 7/25/77 

Silver 0.04 1.38 900.58 899.20 901.03 6/20/12 894.78 6/6/72 

Staring 0.18 2.05 816.05 813.99 820 7/24/87 812.84 2/12/77 

Susan 0.04 1.30 882.12 880.81 883.77 6/21/14 879.42 12/29/76 

Idlewild 0.17 1.11 854.39 853.28 860.78 3/29/76 853.1 1/7/85 

Average 0.44 1.40 880.75 879.35         
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3 Water Quality Standards 

In 1974, the Federal Clean Water Act set forth the requirements for states to develop water quality standards for 

surface waters. In 2014, specific standards were developed for eutrophication and TSS for rivers and streams. In 

Minnesota, the agency in charge of regulating water quality is the MPCA. Water quality monitoring and reporting is a 

priority for the District to determine the overall health of the water bodies within the watershed boundaries. The 

District’s main objectives are to prevent a decline in the overall water quality within lakes and streams and to prevent 

water bodies from being added to the 303d Impaired Water Bodies list (MPCA). The District is also charged with the 

responsibility to take appropriate actions to improve the water quality in water bodies that are currently listed for 

impairments. 

There are seven ecoregions within Minnesota; the RPBCWD is within the Northern Central Hardwood Forest (NCHF) 

ecoregion. Rural areas in the NCHF are dominated by agricultural land as the ecoregion is characterized by fertile 

soils. For most water resources in the region, phosphorous is the limiting (least available) nutrient within lakes and 

streams, meaning that the extent of algal growth is often controlled by the available concentration of phosphorous. The 

accumulation of excess nutrients (i.e. TP and Chl-a) in a waterbody is called eutrophication. This relationship has a 

direct impact on the clarity and recreational potential of our lakes and streams. Water bodies with high phosphorus 

concentrations and increased levels of algal production have reduced water clarity and limited recreational potential. 

 

All lakes sampled in the district are considered Class 2B surface waters. The MPCA states that this class of surface 

waters should support the propagation and maintenance of a healthy community of cool or warm water sport or 

commercial fish and associated aquatic life, and their habitats. They should also be suitable for aquatic recreation of all 

kinds, including bathing. This class of surface water is not protected as a source of drinking water. For more detailed 

information regarding water quality standards in Minnesota, please see the MPCA’s Guidance Manual for Assessing 

the Quality of Minnesota Surface Waters for the Determination of Impairment, 305(b) Report, and 303 (d) List of 

Impaired Waters. These resources provide information to better understand the water quality assessment process and 

the reasoning behind their implementation. 

 

3.1 Lakes 
The MPCA has specific standards for both ‘deep’ lakes or lakes >15ft deep and < 80% of the total lake surface area 

able to support aquatic plants (littoral area), and ‘shallow’ lakes or lakes <15ft deep and >80% littoral area. Except for 

chlorides, summer growing season (June-September) averages of the parameters listed in Table 3.1-1 for each lake are 

compared to the MPCA standards to determine the overall state of the lake. The standards are set in place to address 

issues of eutrophication or excess nutrients in local water bodies. Water samples are collected and sent away for 

analytical testing for TP, Chl-a, and chlorides. If result values are greater than the standards listed in Table 3.1-1, the 

lake is considered impaired. Secchi disk readings are collected to measure the transparency, or visibility, in each lake. 

A higher individual reading corresponds to increased clarity within the lake as the Secchi Disk was visible at a deeper 

depth in the water column.  

 

Chlorides (Cl) are a concern during the winter when road salt is being used heavily. It is often sampled over the winter 

and during early spring melting periods when salts are being flushed through our waterbodies. The Cl standard is the 

same for both deep lakes and shallow lakes. The table includes both the Cl chronic standard (CS) and a maximum 

Table 3.1-1 MPCA Water Quality Standards for Shallow and Deep Lakes 

Parameter Shallow Lakes Criteria Deep Lakes Criteria 

Total Phosphorus (mg/L) ≤ 0.060 ≤ 0.040 

Chlorophyll a (ug/L) ≤ 20 ≤ 14 

Secchi Disc (m) ≥ 1 ≥ 1.4 

Chloride Chronic Standard (mg/L) 230 230 

Chloride Maximum Standard (mg/L) 860 860 
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standard (MS). The CS is the highest water concentration of Cl to which aquatic life, humans, or wildlife can be 

exposed to indefinitely without causing chronic toxicity. The MS is the highest concentration of Cl in water to which 

aquatic organisms can be exposed for a brief time with zero to slight mortality. 

 

3.2 Streams 
Table 3.2-1 displays the new water quality parameters developed by the MPCA in 2014 for eutrophication and TSS. 

The new standards include some parameters the District has not yet incorporated into their monitoring procedures that 

may eventually be added in the future. All streams sampled in the district are considered Class 2B surface waters. The 

MPCA states that this class of surface waters should support the propagation and maintenance of a healthy community 

of cool or warm water sport or commercial fish and associated aquatic life, and their habitats. They should also be 

suitable for aquatic recreation of all kinds, including bathing. This class of surface water is not protected as a source of 

drinking water. For more detailed information regarding water quality standards in Minnesota, please see the MPCA’s 

Guidance Manual for Assessing the Quality of Minnesota Surface Waters for the Determination of Impairment, 305(b) 

Report, and 303 (d) List of Impaired Waters. These resources provide information to better understand the water 

quality assessment process and the reasoning behind their implementation. 

 

Eutrophication pollution is measured based upon the exceedance of the summer growing season average (May-

September) of TP levels and Chl-a (seston), five-day biochemical oxygen demand (cBOD, amount of DO needed by 

organisms to breakdown organic material present in a given water sample at a certain temperature over a five-day 

period), diel DO flux (difference between the maximum DO concentration and the minimum daily DO concentration), 

or summer average pH levels. Streams that exceed phosphorus levels but do not exceed the Chl-a (seston), cBOD, diel 

DO flux, or pH levels meet the eutrophication standard. The District added Chl-a to its sampling regime in 2015 to 

account for the polluted condition when Chl-a (periphyton) concentration exceeds 150mg/m² more than once in ten 

years. The daily minimum DO concentration for all Class 2B Waters cannot dip below 4mg/L to achieve the MPCA 

standard, which was used in the analysis for the Annual Report.  

 

TSS is a measure of the amount of particulate (soil particles, algae, etc.) in the water. Increased levels of TSS can be 

associated with many negative effects including: nutrient transport, reduced aesthetic value, reduced aquatic biota, and 

decreased water clarity. For the MPCA standard, TSS concentrations are assessed from April through September and 

can be exceeded no more than 10 percent of the time during that period. 

 
Table 3.2-1 MPCA Water Quality Standards for Streams 

Standard Parameter Exceedance Criteria 

Eutrophication Phosphorus ≤ 100ug/L 

 Chlorophyll-a (seston) ≤ 18ug/L 

 Diel Dissolved Oxygen ≤ 3.5mg/L 

 Biochemical Oxygen Demand ≥ 2mg/L 

 pH Max ≤ 9su 

 pH Min ≥ 6.5su 

Total Suspended Solids TSS ≤ 30mg/L 
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4 Water Quality Projects/Monitoring 

To improve water quality within the watershed, the District conducts studies to root out key sources of pollution or 

other negative variables that impact our lakes and streams. Once identified, the District will often monitor these 

locations and eventually act to improve the water resource if the data confirms the suspicion. Below is a summary list 

of special projects/monitoring the District has worked on in 2016. 

 

4.1 2016 Lakes Water Quality Summary 
The 2016 growing season Chl-a mean concentrations for all lakes sampled within the District are shown in Figure 

4.1-1. Four lakes sampled in 2016 within the District are categorized as ‘deep’ by the MPCA (>15ft deep, < 80% 

littoral area): Lake Ann, Lotus Lake, Lake Riley, and Round Lake. The MPCA standard for Chl-a in deep lakes (< 

14ug/L) was met by Lake Ann and Round Lake, but levels were over twice the standard in Lotus Lake and just above 

the standard for Lake Riley. The remainder of the lakes sampled in 2016 are categorized as ‘shallow’ by the MPCA 

(<15ft deep, >80% littoral area): Duck Lake, Hyland Lake, Lake Lucy, Mitchell Lake, Red Rock Lake, Rice Marsh 

Lake, Staring Lake, Lake Susan, and Silver Lake. Water quality metrics on Lake Idlewild, classified as a high-value 

wetland, were compared to MPCA shallow lake standards. The water quality standard for shallow lakes (< 20ug/L) 

was met by Duck Lake, Lake Idlewild, and Rice Marsh Lake in 2016. Lake Lucy, Mitchell Lake, Red Rock Lake, and 

Silver exceeded the standard, while Hyland Lake, Staring Lake, and Lake Susan more than doubled the MPCA 

standard. Hyland Lake did however experience a large decrease in Chlorophyll in 2016 (57.4ug/L) from 2015 

(86ug/L). Overall, five of the 14 lakes were sampled in 2016 met all the MPCA standards for their lake classification: 

Lake Ann, Duck Lake, Lake Idlewild, Rice Marsh Lake, and Round Lake. Red Rock Lake was the only lake that 

changed from meeting the standard in 2015 to slightly exceeding (25.9ug/L) the standard in 2016. 

 

 

 

The total phosphorous growing season averages for all lakes sampled within the 

District in 2016 is shown in Figure 4.1-2. The MPCA standard for total phosphorus 

in deep lakes (<0.040mg/L) was met by Lake Ann, Lake Riley, and Round Lake, 

but the levels were above the standard in Lotus. Lake Riley was previously above the standard in 2015, but the 

aluminum sulfate treatment in early 2016 is most likely attributable to it meeting the standard. For shallow lakes, the 

MPCA TP standard (<0.060mg/L) was met by Duck Lake, Lake Idlewild, and Red Rock Lake. Silver Lake had the 

highest total phosphorous concentrations with 0.102mg/L, while Hyland, Mitchell, Rice Marsh, Staring, Susan, and 

Lake Lucy all exceeded the standard. Overall, six of the 14 lakes sampled met the MPCA total phosphorus standard for 

their lake classification in 2016: Lake Ann, Duck Lake, Lake Idlewild, Red Rock Lake, Lake Riley and Round Lake. 

That is two more lakes meeting MPCA TP standards than in 2015. 

Figure 4.1-1 2016 Lake 

Growing Season Mean 

Chlorophyll-a 

Lakes growing season (June-

September) mean chlorophyll-

a concentrations (ug/L) for 

shallow (lakes <15ft. deep, 

>80% littoral area-light blue 

bars) and deep lakes (lakes >15 

ft. deep, <80% littoral area-

dark blue bars) in the Riley-

Purgatory-Bluff Creek 

Watershed District during 

2016. The dashed lines 

represent the Minnesota 

Pollution Control Agency 

water quality standards for 

Chlorophyll-a for shallow 

(<20ug/L-orange dashed line) 

and deep lakes (<14ug/L-red 

dashed line). 
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The 2016 secchi disk growing season mean for all District lakes sampled is shown 

in Figure 4.1-3. The MPCA standard for secchi disk depth for deep lakes (> 1.4m) 

was met by all deep lakes in the District (Ann, Lotus, Riley, and Round). Lake Ann 

and Lake Riley had the largest changes occur across all deep lakes, with a reduction 

in water clarity by about 0.5m in Ann and an increase by 1.2m in Riley. The change in Lake Riley can most likely be 

attributed to the aluminum sulfate treatment that occurred in the spring of 2016 (more information about the treatment 

can be found in section 4.2). All other deep lakes had clarity readings similar to numbers from 2015. For shallow lakes 

(>1m), six of 10 lakes monitored achieved the secchi depth water quality standard. Duck Lake, Lake Idlewild, Lake 

Lucy, Red Rock Lake, Rice Marsh Lake, and Lake Susan met the standard. Hyland and Mitchell Lake were extremely 

close to meeting the MPCA with a summer averages of 0.99m and 0.95m respectively. Except for Ann, Staring, Susan, 

and Silver Lake, water clarity improved across all lakes. Lake Riley had the highest average secchi readings at 2.9m, 

while Silver Lake recorded the worst.  

 

 

 

 

 

 

 

Figure 4.1-3 2016 Lakes 

Growing Season Mean 

Secchi Disk Depth 

Lakes growing season (June-

September) mean secchi disk 

depths(m) for shallow (lakes 

<15ft. deep, >80% littoral 

area-light blue bars) and deep 

lakes (lakes >15ft. deep, <80% 

littoral area-dark blue bars) in 

the Riley Purgatory Bluff 

Creek Watershed District 

during 2016. The dashed lines 

represent the Minnesota 

Pollution Control Agency 

water quality standards for 

secchi disk depths for shallow 

(>1m-orange dashed line) and 

deep lakes (>1.4m-red dashed 

line). 

Figure 4.1-2 2016 Lakes 

Growing Season Mean Total 

Phosphorus 

Lakes growing season (June-

September) mean total 

phosphorous concentrations 

(mg/L) for shallow (lakes 

<15ft. deep, >80% littoral 

area-light blue bars) and deep 

lakes (lakes >15ft. deep, <80% 

littoral area-dark blue bars) in 

the Riley Purgatory Bluff 

Creek Watershed District 

during 2016. The dashed lines 

represent the Minnesota 

Pollution Control Agency 

water quality standards for 

Total Phosphorus for shallow 

(<0.060ug/L-orange dashed 

line) and deep lakes 

(<0.040ug/L-red dashed line). 
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4.2 Alum Treatment on Lake Riley 
In May of 2016, the District treated Lake Riley with the first dose of aluminum sulfate (Alum). Alum is a compound 

which works to reduce the growth of algae by trapping the nutrient phosphorus (the food source of algae) in the lake 

sediments. The treatment was applied by injecting the alum into water several feet below the surface of the lake. Upon 

contact with water, alum becomes aluminum hydroxide (also called floc), a fluffy precipitate. As floc settles to the 

bottom of the lake it interacts with phosphorus, binding it, making it unusable by algae. This process also collects other 

particles suspended in the water column, helping to improve water clarity.  

 

Figure 4.2-1 illustrates the change in TP levels after the alum treatment was applied in Lake Riley in May. TP data was 

included from January 2015 to October 2016 to highlight the abrupt changes in TP concentrations over a short period. 

There was a large reduction in TP at the surface after the treatment in May which led to Lake Riley achieving the 

MPCA standard over the summer growing season (June-September) of 2016. TP levels sampled in the hypolimnion 

(the bottom layer of water in a thermally-stratified lake, below the thermocline) rose almost 0.6mg/L from May 

through September in 2015. In 2016, TP levels in the hypolimnion were drastically reduced after treatment and only 

rose about 0.06mg/L through September. A decrease in TP also led to reductions in summer averages of Chl-a (algae) 

concentrations from 27.4ug/L to 14.9ug/L. RPBCWD staff also saw a noticeable, positive change in water clarity after 

the application of the alum. Water clarity summer averages increased from 1.7m in 2015 to 2.9m (2016). The District 

will continue to monitor water clarity and nutrient levels in 2017, as it is a part of regular monitoring, but also to track 

the initial effectiveness of the alum treatment. Future monitoring will also indicate when a second dose of alum should 

be applied. More information about Lake Riley nutrient and water clarity data can be seen in the Fact Sheet located in 

Exhibit E. 

  

Figure 4.2-1. Total phosphorus levels in Lake Riley pre-and post-alum treatment, 2015-2016. 

Total phosphorous levels (TP) in Lake Riley between January 15, 2015 and October 3, 2016. The graphs reflect levels before and 

after the aluminum sulfate (Alum) treatment carried out in May of 2016. The left graph displays TP levels (mg/L) measured from 

2m composite samples taken at the surface of the lake. The MPCA water quality standard for TP is represented by the horizontal 

red line and the vertical blue line indicates when Alum was applied. The right graph displays the TP levels (mg/L) measured from 

samples taken at the hypolimnion of the lake. 

 

4.3 Lake Susan Park Pond 
In 2013, a Use and Attainability Analysis (UAA) identified Lake Susan Park Pond as a significant contributing source 

of nutrient pollution to Lake Susan. In 2015, staff conducted sampling on Lake Susan Park Pond (North and West 

inlet, and East side) and at the Lake Susan Park Pond Outlet located on the south end of the pond. Grab samples were 

collected after rain events to assess the amount of nutrient pollution being contributed to Lake Susan. In addition to 

sampling efforts in 2015, staff placed an automated water-sampling unit at the outlet structure of the pond in 2016 to 

better capture and understand rain event nutrient loading. Analyzing the “first flush” of a storm event is important 

because these events are when water pollution entering storm drains in areas with high proportions of impervious 

surfaces is typically more concentrated compared to the remainder of the storm. Water samples were analyzed for total 

dissolved phosphorous (TDP), TP, TSS, and Chl-a.  
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Across both years, the relative amount of dissolved phosphorous vs TP was extremely low as seen in Figure 4.3-1. In 

2015, the highest TP reading was 0.081mg/L. In 2016, TP concentrations only exceeded the floor of the standard as set 

by the MPCA (0.1-0.25mg/L) three times while never exceeding the ceiling of the standard (Figure 4.3-1). 

Additionally, samples taken at the north inlet of the pond, which was hypothesized as the main source of nutrients, also 

yielded low concentrations. TSS concentrations were also considered low for water leaving a stormwater pond. In 

2015 the highest TSS reading was 42mg/L and in 2016 it was 65mg/L (Table 4.3-1). The 2015 readings are somewhat 

lower overall because staff went out after storm events to collect samples which often was well after the “first flush” 

event. The 2016 samples were collected automatically and fully captured all the “first flush” events which is more 

representative of initial pollutants moving downstream from the pond. There is no MPCA water quality standard for 

water leaving a stormwater pond, however the pond drains directly into Riley Creek, which has a set water quality 

standard of <10% exceedance of 30mg/L of TSS. Using the stream standard, with the understanding that after mixing 

with the water of Riley Creek, which may yield a different outcome, Lake Susan Park Pond did not violate the TSS 

standard in 2015 as it only exceeded the limit during one event. In 2016, the average TSS concentration was 34.5mg/L 

(Table 4.3-1) and exceeded the stream standard across seven of the 12 sampling events. Even though the pond did 

exceed the stream standard, many stormwater ponds have TSS values well over 100 mg/L, suggesting that the pond is 

performing well. The Chl-a average across all the pond samples within each year was 31ug/L in 2015 and 35ug/L in 

2016 (Table 4.3-1), which is relatively low for a stormwater pond. The Lake Susan summer growing season (June-

September) average for Chl-a in 2015 was 59.8ug/L and 57.6ug/L in 2016, which is more than double the MPCA 

shallow lake standard of 20ug/L. The Chl-a concentrations observed in Lake Susan Park Pond may be partially 

contributing to the high values seen in Lake Susan. This information will be used in the Lake Susan Park Pond project 

feasibility study to assess water quality projects that would be beneficial at this location. 

 

Table 4.3-1 2015 and 2016 Lake Susan Park Pond Summary 

Lake Susan Park Pond Total Dissolved Phosphorous (mg/L), Total Phosphorus (mg/L), Chlorophyll-a (ug/L), and Total Suspended 

Solid (mg/L) concentrations (max, min, and average) from 2015 grab samples and 2016 automated flow-paced samples. 

 2015 2016 

Parameter 

# of  

Samples Minimum Maximum Average 

# of  

Samples Minimum Maximum Average 

TP (mg/L) 12 0.003 0.081 0.052 13 0.43 0.153 0.085 

TDP (mg/L) 12 0.003 0.007 0.003 13 0.003 0.007 0.004 

Chl-a (ug/L) 12 20 45 31 12 6 59 32 

TSS (mg/L) 12 8 42 17 12 11 63 35 

Figure 4.3-1 2015 and 2016 Lake Susan Park Pond Dissolved Phosphorous vs Total Phosphorous 

Total Dissolved Phosphorous (TDP) and Total Phosphorus (TP) concentrations (mg/L) from Lake Susan Park from 2015 grab 

samples and 2016 automated flow-paced samples. Dashed lines represent Minnesota Pollution Control Agency Standards for 

stormwater ponds (0.1mg/L-0.25mg/L). In 2016 the black diamonds represent total phosphorous readings from the north inlet on 

the pond. 
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4.4 Creek Restoration Action Strategy 
The RPBCWD developed the Creek Restoration Action Strategy (CRAS) to prioritize creek reaches, sub-reaches, or 

sites, in need of stabilization and/or restoration. The District has identified eight categories of importance for project 

prioritization including: infrastructure risk, erosion and channel stability, public education, ecological benefits, water 

quality, project cost, partnerships, and watershed benefits. These categories were scored using methods developed for 

each category based on a combination of published studies and reports, erosion inventories, field visits, and scoring 

sheets from specific methodologies. Final tallies of scores for each category, using a two-tiered ranking system, were 

used to prioritize sites for restoration/remediation. More information on the CRAS can be found on the District’s 

website: www.rpbcwd.org. The CRAS was finalized/adopted in 2015 and a severe site list was developed which 

includes subreaches from all three creeks (Table 4.4-1). The 2016 updates did not affect this list. 

 

As part of CRAS, stream reaches are walked on a rotational basis after the initial assessment was completed. This will 

allow staff to evaluate changes in the streams and update the CRAS accordingly. In 2016 staff walked all of Reach 4 of 

Riley Creek and all but the bottom subreach of Reach 1 of Bluff Creek. These sites were especially in need of a full 

assessment as previous scores were calculated based upon pictures and past studies. Staff conducted Modified 

Pfankuch Stream Stability Assessments, MPCA Stream Habitat Assessments (MSHA), took photos, and recorded 

notes of each subreach to assess overall stream conditions. In addition to creek walks, staff also checked bank pins 

which were installed in 2015 near all the regular water quality sites. The bank pins were installed in “representative” 

erosion sites to evaluate erosion rates for each reach. Changes to the CRAS based upon 2016 creek walks can be seen 

in Table 4.4-2. 

 

Bluff Creek-Reach 1 subreaches did not change CRAS categories 

(severe/poor/moderate/good) based on updates from 2016. Overall, both 

Pfankuch scores and MSHA scores increased across all the subreaches. 

B1A shifted by 10 points using the Pfankuch assessment, which was 

related mainly to the three major erosion sites within the subreach and 

the downstream degradation caused by them. All MSHA scores 

increased by more than 14 points, B1C having the largest adjustment 

(19.3 points). Scores were generated based upon pictures for the first 

version of the CRAS and shifted upward in large part because of the 

amount of exposed cobble/gravel riffles and large amounts of instream 

woody debris. Infrastructure risk was considered low across all 

subreaches and a review of the water quality data from the past five 

years did not change the overall water quality scores. B1B was 

considered the worst out of the three subreaches with six mass wasting erosion sites were identified (Figure 4.4-1). 

B1C changed its total score by -2 which caused it to fall slightly on the CRAS final table. More information about each 

Table 4.4-1 Severe Reaches Identified by the Creek Restoration Action Strategy 

Stream Rank Tier II Rank Tier I Reach Subreach Location 

Purgatory 1 7 P7 P7E Covington Road to Covington Pond  

Riley 2 1 R2 R2E Mid 1/3 between Dell Road and Eden Prairie Road 

Bluff 3 9 BST BT3A Audubon Road to Pioneer Trail 

Purgatory 4 8 P1 P1E 1,350ft DS of Pioneer Trail to Burr Ridge Lane 

Bluff 5 2 B1 B1D 475ft US of Great Plains Blvd to Great Plains Blvd 

Bluff 6 4 B3 B3A 750ft DS of RR Bridge to 860ft DS 

Bluff 7 3 B5 B5C Galpin Blvd to West 78th Street 

Bluff 8 5 B3 B3C 1,675ft US of Audubon Road to Lyman Blvd 

Bluff 9 6 B5 B5B 985ft US of Galpin Blvd to Galpin Blvd 

Figure 4.4-1 Mass Erosion Site in B1B. 
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subreach can be seen in Appendix D and the updated information is incorporated within our Creek Fact Sheets in 

Exhibit E. 

 

In Riley Creek, Reach 4, only one subreach changed CRAS categories (severe/poor/moderate/good) based on updates 

from 2016. Subreach R4B from Park Drive to Park Road had a reduced Pfankuch score, which led to a change from a 

moderate to a good overall CRAS score. This was graded largely based upon the very stable clay soils that were 

present in the subreach. Additionally, staff added subreach R4F from Lake Susan to Rice Marsh Lake. Previously no 

assessment had been conducted on this subreach, which was found to be in good condition overall from the 

assessment. Pfankuch scores did not change dramatically based upon the updated scores. MSHA scores also did not 

vary dramatically from the previous assessments, except for R4E Powers Boulevard to Lake Susan. Severe incising 

and sedimentation caused the MSHA score to decrease from 42.4 to 28.5. However, this shift did not change the 

subreach from the fair MSHA rating. Infrastructure risk was considered low with only minor long-term threats to 

culverts and stormwater culverts for R4A, R4B, and R4E. R4C and R4D had some issues with stormwater culvert 

degradation, however they scored higher due to the degraded stormwater culverts under Park Road and the railroad 

bridge. Both culverts were considerably degraded, with exposed rebar and cement breakdown. A review of the water 

quality data from the past five years did not change the overall water quality scores. More information about each 

subreach can be seen in Exhibit D and the updated information is incorporated within our Creek Fact Sheets in Exhibit 

E. 

Table 4.4-2 Creek Restoration Action Strategy Changes in 2016 

CRAS updates from 2015 to 2016 for all subreaches within Reach 4 of Riley Creek and the top three subreaches within Reach 1 of 

Bluff Creek. Infrastructure risk score of 1=no threat, score of 3=long–term threat, and a score of 5=shorter-term threat. The 

Modified Pfankuch Stream Stability Rating scores were based on the Rosgen Stream Classification with a higher number 

representing less stability. Stream habitat conditions were rated using the MSHA; 1-25 indicate poor habitat quality, 26-50 indicate 

fair quality, and 51-75 indicate good quality. The Water Quality (WQ) summary used water quality data from the past five years to 

assess water quality with each subreach. A WQ score of 3 indicates WQ parameters consistently near the maximum allowed, 

where a score of 7 indicates the WQ parameter consistently exceeding MPCA standards. Tier I scores add all assessment scores 

and divides the subreaches into final categories based upon the need for restoration; 12 or lower=lowest priority for restoration; 

13-17=low priority reach; 18-21=high priority and restoration is needed; 22 or greater=highest priority and immediate restoration 

and/or stabilization is needed. 
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R4 R4A Highway 5 to Park Drive 3 90 86 5 39.7 49.1 5 3 16 

R4 R4B Park Drive to Park Road 3 83 48 1 33.5 40 5 3 12 

R4 R4C Park Road to Railroad Bridge 5 91 87 5 41.2 38.7 5 3 18 

R4 R4D Railroad Bridge to Powers Blvd 5 91 95 7 45.7 42.5 5 3 20 

R4 R4E Powers Blvd to Lake Susan 3 93 100 7 42.4 28.5 5 3 18 

R4 R4F Lakes Susan to Rice Marsh Lake 1 - 73 5 - 58.5 3 3 12 

B1 B1A Pioneer Trail to 2,150 ft DS 1 90 100 5 34 52.2 3 7 16 

B1 B1B 2,150ft DS 300ft US of Bluff Creek Park 1 111 115 7 34 48.9 5 7 20 

B1 B1C 300ft US to 475ft US of Great Plains Blvd 1 111 112 7 34 53.3 3 7 18 
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4.5 Chloride Monitoring 
Chloride (Cl) levels in our water bodies are becoming a greater concern within the state of Minnesota. It takes only one 

teaspoon of road salt to permanently pollute five gallons of water, as chlorides do not break down over time. At high 

concentrations, Cl can also be harmful to fish, aquatic plants, and other aquatic organisms. The MPCA Cl Chronic 

Standard (CS, the highest water concentration of Cl to which aquatic life, humans, or wildlife can be exposed to 

indefinitely without causing chronic toxicity) is 230mg/L for class 2B surface waters (all waters sampled within the 

district, excluding stormwater holding ponds). The MPCA Cl Maximum Standard (MS, the highest concentration of Cl 

in water to which aquatic organisms can be exposed for a brief time with zero to slight mortality) is 860mg/L for class 

2B surface waters.  

The District has been monitoring salt concentrations in our lakes and ponds since 2013 and plans to continue 

monitoring efforts to identify high salt concentration areas and to assess temporal changes in salt concentrations. 

Currently the District is monitoring the Riley Chain of Lakes (Lake Ann, Lake Lucy, Lake Susan, Rice Marsh Lake, 

and Lake Riley) and a chain of ponds that drains the city of Eden Prairie Center to Purgatory Creek. During sampling, 

staff collects a surface 2m composite and a bottom water sample to be analyzed for Cl. The RCL has exhibited healthy 

Cl levels since sampling began in 2013. Every sample taken from the RCL since then has fallen below the MPCA CS 

of 230mg/L (Figure 4.5-1). Except for Rice Marsh Lake, which has shown a decrease in Cl levels since 2013, Cl levels 

have stayed consistent within the lakes year-to-year.  

 

Figure 4.5-2 shows Cl levels within the four stormwater ponds, which includes all sampling events since 2013. In the 

spring of 2015, staff was no longer able to take accurate water samples on Pond B due to low water levels, so, 

sampling began on Pond A, directly upstream. As the figure illustrates, most samples taken from Eden Pond greatly 

exceed the class 2B CS, some exceeding the class 2B MS. Except for one sampling event, all samples taken from Pond 

K exceed the class 2B MS, although, there has been a noticeable drop in levels each year since sampling began. It is 

important to note that these stormwater ponds are not classified as class 2B surface waters by the MPCA; the CS is 

given in the figure to demonstrate how much higher Cl levels accumulating within these ponds are before water moves 

into adjacent lakes and streams. In 2017 through 2020 staff will continue to monitor the stormwater ponds, but will 

switch to monitoring the Purgatory Chain of Lakes which will include: Lotus, Silver, Duck, Round, Mitchell, Red 

Rock, Staring, and Hyland Lake. 

           

Figure 4.5-1 Chloride levels within the 

Riley Chain of Lakes 2013-2016 

All chloride sampling results (mg/L) on the 

Riley Chain of Lakes from 2013-2017. The 

MPCA chloride chronic standard for class 

2B waters (230mg/L) is included, 

represented by the solid orange line. 
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Figure 4.5-2 Chloride levels within stormwater ponds 2013-2016 

All chloride results (mg/L) on stromwater ponds draining the city of Eden Prairie Center to Purgatory Creek from 2013-2016. The 

left graphic includes samples taken from Pond K, where the right graphic does not. The MPCA chloride chronic standard 

(230mg/L) for class 2B waters are included, represented by the solid red line. 

 

 

 

 

 

4.6 Zooplankton 
In 2016, three lakes were sampled for zooplankton; Mitchell Lake, Red Rock Lake, and Lake Riley. Zooplankton play 

an important role in a lake’s ecosystem, specifically for the fishery and bio control of algae. Healthy zooplankton 

populations are characterized by having balanced densities (number per m^2) of three main groups of zooplankton: 

Rotifers, Cladocerans, and Copepods. The District analyzed zooplankton populations for the following reasons: 

1. Epilimnetic Grazing Rates: The epilimnion is the uppermost portion of the lake during stratification where 

zooplankton feed. Zooplankton can be a form of bio control for algae that may otherwise grow to an out-of-

control state and therefore influence water clarity.  

2. Population Monitoring: Zooplankton are a valuable food source for planktivorous fish and other organisms. 

The presence or absence of healthy zooplankton populations can determine the quality of fish in a lake. Major 

changes in a lake (removal of common carp, winter kill, etc.) can change zooplankton populations drastically. 

By insuring that the lower parts of the food chain are healthy, we can protect the higher ordered organisms. 

3. Aquatic Invasive Species Monitoring: Early detection of water fleas is important to ensure these organisms are 

not spread throughout the District. These invasive species outcompete native zooplankton for food and grow 

large spines which make them difficult for fish to eat. 
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Lake Riley 

In 2016, all three groups of zooplankton were captured in Lake Riley (Exhibit C), however only 3.2% of the 

population was comprised of Cladocerans. As expected, rotifers were the most abundant zooplankton sampled across 

all sampling dates (Figure 4.6-1). The number of rotifers and copepods were at their highest point during the first 

spring sampling event, declining to the lowest point in May before leveling off for the remainder of the year. Copepod 

and rotifer numbers were similar to numbers found in 2015 except for the massive spring spike of over six million 

rotifers seen in April. Cladoceran numbers remained low across all sampling dates; the highest number was recorded in 

July and the lowest in April. These counts were slightly lower than Cladoceran numbers seen in 2015. Between April-

July the Cladoceran community was dominated by large-bodied zooplankton, the most common being Daphnia pulex. 

After July, Daphnia retrocurva and Diaphanosoma leuchtenbergianum were the most abundant.  

Cladocera consume algae and have the potential to improve water quality if they are abundant. The estimated 

epilimnetic grazing rates of Cladocera observed in 2016 were down from rates observed in 2015. In 2016 the estimated 

epilimnetic grazing rates ranged from 1% to 21% (Figure 4.6-2), down from 1% to 38% in 2015. April grazing rates 

were very low before peaking at 21% in June and returning to low levels in August and September. The highest June 

grazing rates were linked with the high number 

of Daphnia pulex present, which declined after 

the June sample date and were replaced with 

small bodied Cladocera. The reduction in large 

bodied zooplankton during the early summer 

months is often seen in zooplankton 

communities because of the hatching of young 

of the year (YOY) fish (fish born in the spring) 

which consume large/high energy zooplankton. 

Reductions can also occur because of an 

increase in cyanobacteria in the phytoplankton 

community which are inedible to Cladocera. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4.6-1 Lake Riley Zooplankton Counts (#/m²) 
 

Figure 4.6-2 Lake Riley Epilimnetic Grazing Rates 
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Red Rock Lake 

In 2016, all three groups of zooplankton were present in Red Rock Lake (Exhibit C). Rotifers were the most abundant 

zooplankton sampled in the 2016 across all sampling dates (Figure 4.6-3). Similar to what was seen in Lake Riley, 

April rotifer numbers were very high (over 7.5 million) before oscillating around one million for the remainder of the 

year. Copepod numbers spiked in May, around 1.3 million, which also occurred in 2015. Less copepods were found 

overall in 2016. Cladoceran numbers increased from mid-April to its peak of over 1.2 million in May. Cladocera then 

decreased in June and stayed fairly consistent at around 200 thousand through mid-August. These reductions may be 

due to an increase in the number of YOY fish or the increase in cyanobacteria as discussed in the Lake Riley summary. 

After August, the number of small Cladocera, which dominated the overall population, recovered to levels previously 

seen in the spring. The most abundant Cladocera were Bosmina longirostris which are common in lakes and ponds 

across the continent. 

Large Cladocera consume algae and, if enough are present in a lake, they have the potential to improve water quality. 

The estimated epilimnetic grazing rates observed in 2016 experienced a range from 5% to 36% (Figure 4.6-4). The 

April eplimnetic grazing rate was the lowest of the season, however it spiked in May and stabilized for the rest of year. 

 

Figure 4.6-3 Red Rock Lake Zooplankton 

Counts (#/m²) 

 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 4.6-4 Red Rock Lake Epilimnetic 
Grazing Rates 
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Mitchell Lake 

Rotifers were the most abundant type of zooplankton captured in 2016 on Mitchell Lake (Exhibit C). The rotifer 

population began over 1.3 million in April before spiking to over 8.8 million in May. Copepod numbers remained 

consistent across the year averaging around 585 thousand (Figure 4.6-5). The Cladocera community was comprised 

mainly of smaller bodied organisms with fewer large bodied Cladocera in 2016 than in 2015. The population trend 

followed the same pattern as rotifers did; it started low in April and spiked in May before leveling out. The lowest 

Cladocera population was recorded in July. Similar to what was found in Red Rock Lake, the most abundant Cladocera 

in Mitchell Lake was Bosmina longirostris. 

The estimated epilimnetic grazing rate upon algae observed in 2016 ranged from 2% to 39% (Figure 4.6-6). This rate 

is down from 2015 which ranged from 10% to 41%. Across the entirety of the sampling season, grazing rates were 

erratic. The highest recorded grazing rate was observed in August when Chydorus sphaericus and Diaphanosoma 

leuchtenbergianum were more numerous in the zooplankton community. During the last sampling period in earlier 

September, Leptodora kindtii were captured, which has been uncommon. Leptodora, the largest planktonic 

Cladoceran, occurs in a wide range of conditions, including clear, oligotrophic lakes, as well as eutrophic lakes. 

 

Figure 4.6-5 Mitchell Lake Zooplankton 

Counts (#/m²) 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Figure 4.6-6 Mitchell Lake Epilimnetic 

Grazing Rates  
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4.7 Chanhassen High School Reuse 
In 2016, the District conducted a feasibility study in partnership with Chanhassen High School, to implement a 

stormwater reuse project. The project would reduce groundwater consumption and maintain adequate hydrology to the 

six on-site wetland mitigation areas. The would also reduce discharge rates, volumes, and pollutants entering Bluff 

Creek. The District determined that it would advance its water conservation goals to pursue a cooperative project with 

the city of Chanhassen and Independent School District 112 to irrigate nearly 75% of the green space on the high 

school campus by reusing 16% of the annual watershed runoff, with the potential to expand in the future to meet 

additional demands.  

The project will consist of a new irrigation system installed alongside the existing potable irrigation system, an 

ultraviolet disinfection treatment system and a hydropneumatic tank, with the ability to use the existing irrigation 

system for backup. The project will meet 51% of the total school campus annual irrigation demand, reduce 

groundwater use by 1.93 million gallons per year, reduce annual stormwater runoff reaching Bluff Creek by 9.1 acre-

feet, reduce annual total phosphorus entering Bluff Creek by 7.4lbs, and reduce average total suspended solids entering 

Bluff Creek by 1,345lbs. The Chanhassen High school pond which is the source for the reuse system is approximately 

10ft deep from the normal water level to the bottom. The intent is to draw down the pond by two feet (from the normal 

water level). In 2016, staff went out and collected water quality samples on four dates and tested for various 

parameters. Some variables were irrigation specific (these can impact vegetation growth, turf, etc.) including; total 

dissolved solids, sodium, boron, calcium, magnesium, and specific conductivity. Other variables were tested to help 

design the UV treatment system including iron and total alkalinity. All 2016 results collected from the four sampling 

events can be seen in Table 4.7-1.  

Table 4.7-1  

Chanhassen 

High School 

Pond 

Sampling 

2016 

Results  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Date 

Parameter 8/3/2016 8/18/2016 8/30/2016 9/20/2016 Limits 

Alkalinity, total, as CaCO3 (mg/L) 46.5 41.6 50.9 59.2 <120 

Bacteria, E. coli (n/100ml) 22.6 3.1 40.4 30.7 2.2* 

Biochemical Oxygen Demand (5-day, mg/L) 2.34 5.3 2.94 1.61 - 

Boron (ug/L) 100 100 100 100 <2000 

Calcium (mg/L) 20 18 19.6 23.1 <80 

Chloride (mg/L) 71.3 40.7 31.6 29.5 <100 

Chlorophyll -a, pheophytin-adjusted (ug/L) 4.45 37.4 6.23 4 - 

Iron (ug/L) 139 118 119 132 <5000 

Magnesium (mg/L) 6.7 5.4 6.2 7.1 <35 

Nitrogen, ammonia, as N (mg/L) 0.04 0.04 0.04 0.04 <10 

Nitrogen, Nitrate + Nitrite, as N (mg/L) 0.03 0.03 0.03 0.03 <10 

Nitrogen, Nitrate, as N (mg/L) 0.03 0.03 0.03 0.03 <10 

Nitrogen, total kjeldahl (TKN, (mg/L)) 0.368 0.653 0.3 0.3 <22.6 

Orthophosphate, as P (mg/L) 0.003 0.003 0.007 0.003 - 

pH   9.35 9.48 8.71 6-7 

Phosphorus, total, as P (mg/L) 0.028 0.04 0.023 0.018 <0.8 

Sodium (mg/L) 38.2 21.2 16.2 13.7 <70 

Solids, total dissolved (mg/L) 204 138 122 146 <500 

Solids, total suspended (mg/L) 4 8 2 2 - 

Specific Conductance @ 25 ºC (mmhos/cm)   0.2324 0.21 0.2176 0.78 

Temperature (degrees C)   26.45 25.37 21.26 - 

Turbidity (NTU) 1.86 11.4 3.87 2.26 <1* 

*MPC –2015 Minnesota Plumbing Code 

All other guidelines from Duncan et al., 2000 
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Most of the irrigation guidelines were met by the Chanhassen High School stormwater pond. Water quality 

limits/guidelines were taken from the 2015 Minnesota Plumbing Code (IAPMO, 2017) and from Duncan et al. (2000). 

E. coli concentrations were above the MN plumbing water quality limits, but was still below the MPCA water quality 

standards for Class 2a waters (MPCA, 2014) (126 organisms/100 mL monthly average). Chlorophyll-a and Ortho-P 

concentrations did not have any standards for reuse systems, however both concentration levels were low, specifically 

with Ortho-P which registered values at or near the minimum detectable limit. Similarly, Total suspended solid 

concentrations generally do not affect turf grass accept at extremely high levels. TSS can clog irrigation equipment, 

however the 2016 results were very low (2-8 mg/L). Turbidity numbers were slightly above Minnesota Plumbing Code 

(IAPMO, 2017), but overall values were still low. Recommended values for pH were exceeded as pond values were 

more basic ranging from 8.5-9.5. 

4.8 Lotus Lake and Lake Susan Fish Kill 
RPBCWD staff went out on Lotus Lake on 6/14/2016 and 6/15/2016 to follow up with the concerns raised by a Lotus 

Lake resident and Terry Jeffery (city of Chanhassen) about the possibility of a fish kill and poor water quality overall. 

After a review of the 2016 chemical data (TP, CHLA, Alkalinity, Ortho-p, Nitrogen) and the 1m lake profile data for 

Lotus Lake, staff determined that there were no major “red flags” with water quality (values were very similar to 

previous years). Staff did notice some scattered dense patches or curly-leaf pondweed and large blooms of spirogyra, 

which was most likely the reason for the water quality concerns raised by the resident. Staff did notice some dead 

bluegills and crappies near the boat ramp the week before (6/8/2016) when conducting regular lake monitoring 

(enough that it was noted it during observations, estimation 5-10 fish), however the fish were all of catchable size and 

it seemed like an angler possibly dumped them there. A scan of Lotus was conducted the week of the 14th to assess if a 

fish kill occurred. Staff counted a total of 40 bluegills, two crappies, and one green sunfish that had perished, 

confirming that a minor fish killed had occurred. The fish found had been dead for at least a few days and a majority 

were whole. Most of the fish were of catchable size with very few small fish visible, however smaller fish are 

scavenged more easily and could have been removed. Additionally, conducting routine sampling on Lake Susan on 

7/19/2016, staff noticed that a fish kill occurred. A total of 19 black crappies that had perished were located just around 

the boat ramp area. Fish specimens were intact and fresh. Water temperatures were very warm (27.05 degrees Celsius) 

with water quality data similar to what has been seen in the past.  

Staff contacted Daryl Ellison, the Fisheries Supervisor for the area, about the fish kill, specifically whether it had 

something to do with bluegill spawning which had just finished, or with residents treating aquatic vegetation and 

applying herbicide directly to spawning beds. Daryl explained that fish kills occur in different area lakes when water 

temperatures warm in May and June following spawning activity. Pathology investigations have identified a bacterial 

infection (Flexibacter columnaris) as a reason for fish kills in the past. The University of Minnesota had previously 

collected fish samples from Lotus Lake in 2016 to determine if the bacterial infection is a secondary cause or a primary 

cause. Wet mounts of gills, tail fin, and skin scrap were created, but there were no significant findings to report (due to 

desiccation). No samples were taken for further study. See information below about colmnaris provided by the 

MNDNR. 

A common fish disease caused by the bacterium Flexibacter columnaris can occur in local lakes. This pathogen can 

cause large kills of fish, particularly crappies, sunfish, and bullheads. Often only one fish species is affected (if more 

than one species are affected, the fish are the same size); frequently smaller, less hardy fish make up the majority of 

mortalities observed. Die-offs happen for a short period (typically 1-7 days) in spring and early summer. Effects of the 

bacterium are non-existent at other times of the year. Temperature conditions determine the timing and severity of 

infections and die-off. Fish disease caused by other bacteria species can happen under similar water conditions. 

The columnaris bacterium exists naturally in lakes and can cause disease during conditions stressful to fish. The 

primary fish stresses triggering columnaris infection are rapid springtime increases in water temperature, coupled with 

spawning activity and low energy reserves from the previous winter. Fish infected with or killed by Flexibacter 

columnaris show signs of eroded fin edges, skin lesions, eroded gill tissue, and a grey-white to yellow skin slime. 

External symptoms might not be obvious. Fish succumbing to the disease or secondary infections often results in a 

noticeable fish kill. Columnaris disease-caused kills occur in many Minneapolis-St. Paul area lakes, and can 

occasionally affect several thousand fish. On some lakes, kills occur every year. Almost always, fish losses are small 

relative to numbers of the lake’s total population. In observing and investigating many fish kills, MNDNR Fisheries 

has seen little, if any, noticeable changes in angler success attributable to columnaris-related die-offs. No practical 
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antibiotic treatment exists for treating lake areas affected by this naturally occurring, common bacterium. Live fish 

infected with Flexibacter columnaris are edible. Fish caught having columnaris should be skinned and prepared as 

desired, make sure the fish is cooked to a temperature of at least 140 degrees F for at least five minutes.  

 

4.9 Lake Susan Spent Lime Treatment System 
Lake Susan is an 88-acre lake next to Lake Susan Park. It is an important resource in the city of Chanhassen and the 

Riley Purgatory Bluff Creek Watershed District. The lake is a popular recreational water body used for boating and 

fishing. Lake Susan is connected to four other lakes by Riley Creek. It receives stormwater runoff from 66 acres of 

land around it, and from two upstream lakes. The stormwater entering the lake carries debris and pollutants, including 

the nutrient phosphorus. Phosphorus is a nutrient that comes from sources such as fertilizers and decaying leaves and 

grass clippings. Excess phosphorus can cause cloudy water and algal blooms in lakes. Removing phosphorus from 

stormwater is a proven way to improve the water quality of lakes and streams.  

A spent-lime filtration system was constructed at a culvert of a tributary stream draining a wetland on the south-west 

corner of Lake Susan. The system is designed to remove approximately 45 pounds of phosphorus annually from water 

entering the lake, which equals about 22,500 pounds of algae. This would result in improved water quality and 

recreational opportunities. Spent-lime is calcium carbonate that comes from drinking-water treatment plants as a 

byproduct of treating water. Instead of disposing of it, spent-lime can be used to treat stormwater runoff. When 

nutrient-rich water flows through the spent-lime system, the phosphorus binds to the calcium. The water flows out of 

the spent-lime system, leaving the phosphorus behind.  

In 2016, staff collected water samples at the spent lime treatment system to assess the treatment effectiveness of the 

unit. Water samples were analyzed for 23 different parameters, however phosphorous and suspended solids are the 

main pollutants targeted by the spent lime system. The results of the change between samples collected at the inflow 

and outflow can be seen in Table 4.9-1. Overall, results varied considerably across all sampling dates. With this type of 

treatment system as seen in other locations, we would expect to see reductions across the gambit of phosphorous and 

suspended solids, however this was not the case. TDP had a large reduction in August and early September with values 

reduced by 0.472mg/L and 0.216mg/l. However, TDP values did increase at the outlet across four of the sampling 

periods. TP values were split with early samples showing reductions and later samples showing increases. The average 

TP value did show an increase overall (-0.058mg/L). TSS values also fluctuate across the sampling periods with the 

September sample having the highest reduction (36mg/L), but having a relatively low average reduction overall 

(7mg/L). Ortho-P had increases at the outlet of the system across nearly all sampling periods. One explanation for the 

lack of desired treatment may be due to contact time with the spent lime. Staff will continue to monitor the system and 

will increase the contact time in 2017 to improve system efficiencies. 

 
 

DATE 
 

CHEMICAL 7/28/2016 8/11/2016 8/18/2016 8/30/2016 9/20/2016 10/6/2016 10/26/2016 
Average 

Change 

TDP (mg/l) -0.006 0.003 -0.032 -0.002 0.472 0.216 -0.029 0.089 

TP (mg/l) 0.068 0.05 0.003 0.024 -0.481 -0.049 -0.019 -0.058 

TSS (mg/l) 13 0 1 1 0 36 0 7 

OP (mg/l) -0.01 -0.014 -0.029 0.019 -0.025 -0.033 -0.023 -0.016 

Table 4.9-1 Spent Lime Phosphorus and Total Suspended Solids Removal Results 

Spent Lime System results across all seven sampling periods for removal of total dissolved phosphorous (TDP), total phosphorous 

(TP), total suspended solids (TSS), and ortho-phosphate (OP) from 2016 (Change=Inflow-Outflow). Negative numbers are 

associated with an increase and positive numbers with a decrease. 
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5 Aquatic Invasive Species 

5.1 AIS Management 
Due to the increase in spread of Aquatic Invasive Species (AIS) throughout the state of Minnesota, staff completed an 

AIS early detection and management plan in 2015. As part of the plan, an AIS inventory for all waterbodies within the 

District was completed and a foundation was set up to monitor invasive species that are currently established within 

District waters (Table 5.1-1). Early detection is critical to reduce the negative impacts of AIS and to potentially 

eliminate and invasive species before it becomes fully established within a waterbody. Effective AIS management of 

established AIS populations will also reduce negative impacts and control their further spread. The RPBCWD AIS 

plan is adapted from the Wisconsin Department of Natural Resources (WIDNR), Minnehaha Creek Watershed District 

(MCWD), and the Minnesota Department of Natural Resources (MNDNR) Aquatic Invasive Species (AIS) Early 

Detection Monitoring Strategy. The goal is to not only assess AIS that currently exist in RPBCWD waterbodies, but to 

be an early detection tool for new infestations of AIS. Figure 5.1-1 identifies what AIS monitoring/management 

occurred in 2016 excluding common carp management. 

Figure 5.1-1 General AIS Figure 

Aquatic Invasive Species work conducted in 2016 within the Riley-Purgatory-Bluff Creek Watershed District. Zebra mussel 

plate symbol indicates some combination of the installation of plates at public boat accesses and bi-weekly public boat launch 

scans. Lakes that received zooplankton sampling are identified by orange squares and lakes that received herbicide treatments 

are identified by green squares (CPW=curly-leaf pondweed treatment; EW=Eurasian watermilfoil treatment). The orange blob 

around Staring Lake indicates that Brittle Naiad and Eurasian water milfoil were discovered there in 2015. All lakes received 

juvenile mussel sampling. This map excludes carp management. 
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5.2 Aquatic Plant Management 
Aquatic plant surveys are important because they allow the District to map out invasive plant species for treatment, 

locate rare plants for possible protection, create plant community/density maps which evaluate temporal changes in 

vegetation community, and they can assess the effectiveness of herbicide treatments. Aquatic plant surveys have been 

conducted on a rotational basis within RPBCWD to ensure all lakes have received adequate assessments. Additionally, 

as projects arise or issues occur, additional plant surveys were conducted to aid in the decision-making process. 

Herbicide treatments have been shown to reduce and control aquatic invasive plants at a manageable level which may 

in turn allow for native plants to increase in abundance. The District will continue to monitor the aquatic plant 

communities within our lakes and use herbicide treatments to 

manage aquatic invasive plants to sustain healthy aquatic 

communities into the future. In 2016, Mitchell Lake, Lake 

Susan, Lake Riley, Red Rock Lake, and Staring Lake received 

plant surveys. Herbicide treatments were carried out on 

Mitchell Lake, Red Rock Lake, and Lake Susan for curly leaf 

pondweed and Staring and Lake Riley for Eurasian 

watermilfoil. In addition, Silver Lake’s wild rice beds were 

assessed. 

Eurasian watermilfoil (EWM) is a species native to Europe and 

Asia that has been introduced to the United States. The concern 

with this species is that it can form dense mats that outcompete 

native species and interfere with recreational activities such as 

boating, swimming, and fishing. Since the infestation of EWM 

in Staring Lake in 2015, the District has been working with 

James Johnson from the Freshwater Scientific Services (FWSS) 

and has developed a mechanical and chemical rapid response 

strategy to potentially eliminate the plant from the lake. The 

strategy of hand-pulling followed by a fall herbicide treatment 

has been successfully used to control new infestations of EWM 

Table 5.1-1 Aquatic Invasive Species Infested Lakes 

Lake Names 
Infested 

Waters 
Brittle Naiad 

Eurasian 

Water Milfoil 

Curlyleaf 

Pondweed 

Purple 

Loosestrife 
Common Carp 

Ann x  x x x x 

Lotus x  x x  x 

Lucy x  x x x x 

Red Rock x   x x  

Rice Marsh x   x x x 

Riley x  x x x x 

Silver x   x x  

Staring x x x x  x 

Susan x  x x x x 

Duck  x   x x  

Mitchell x  x x x  

Round x x x x   

Hyland x   x   

 

Figure 5.2-1 2015 Eurasian Watermilfoil 

Infestation and Treatment Areas 
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on Weaver Lake (Hennepin Co.) and Lake Charlotte (Wright Co.). After a plant survey of EWM on Staring (Figure 

5.2-2), staff from FWSS, RPBCWD, and the University of MN hand-pulled the majority of EWM plants located 

during the survey on October 2nd, 2015. To ensure the success of the mechanical removal, a herbicide treatment was 

applied in three small blocks totaling 9.1ac. The herbicide was applied to treat plants that were too deep to hand pull 

and to eliminate EWM fragments. A granular 3,5,6-trichloro-2-pyridinyloxyacetic acid herbicide was applied up to the 

maximum rate of 67.5 pounds per acre foot. 

The herbicide treatment in 2015 was successful as no EWM was discovered in the treatment areas in 2016. That said, 

during the first scan by Johnson in mid-summer, 20 plants were discovered across the lake (Figure 5.2-2– Panel A). 

RPBCWD staff then went out and conducted an additional scan and found an additional 10 plants. After conducting 

this scan, RPBCWD staff hand pulled these plants (Figure 5.2-2 – Panel B). The same herbicide was then applied to 

Staring Lake, treating 6.5ac (one site at the northwest end, and another at the east end of the Lake). This treatment 

targeted deep plants and plants that were not pulled (Figure 5.2-2 – Panel C). Johnson and RPBCWD staff each 

performed one last scan in the fall and identified an additional 20 plants (Figure 5.2-2 – Panel D). RPBCWD staff once 

again mechanically removed all plants except two deep plants that were topped and marked for removal/treatment in 

2017. In 2017, aquatic plant surveys will evaluate the success of the combined mechanical and chemical treatment. A 

combination of mechanical and chemical removal of EWM will continue through 2017. 

Figure 5.2-2 2016 Staring Lake Eurasian Watermilfoil Scans and Treatment 

Eurasian watermilfoil scans/mechanical removals and mid-July herbicide treatment (yellow polygons-C) on Staring Lake in 2016. 

Scan A was conducted by James Johnson Freshwater Scientific Services on July 1st, 2016. Scan and mechanical removal B was 

RPBCWD staff on July 18th, 2016. Scan and mechanical removal D was conducted by FWSS on September 19th, 2016 and 

RPBCWD on October 1st, 2016. 
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5.3 Common Carp Management 
The RPBCWD, in cooperation with the University of Minnesota 

(UMN), has been a key leader in the development of successful carp 

management strategy for lakes within the state of Minnesota. 

Following the completion of the Riley Chain of Lakes (RCL) Carp 

Management Plan drafted by the UMN in 2014 and the Purgatory 

Creek Carp Management Plan drafted in 2015, the District took over 

monitoring duties from the University in 2015. Adult carp are 

monitored by conducting three, 20-minute electrofishing transects per 

lake between Late July and October. If the total biomass estimate of 

carp reached over 100kg/h the District would need to consider hiring 

commercial fisherman to conduct winter seining. Young of the year 

(YOY) carp are monitored by conducting five, 24-hour small mesh 

fyke net sets between August and September. If YOY carp were 

captured during this event, it meant successful recruitment occurred 

and monitoring efforts should be increased with the additional option 

of conducting winter seining. 

District staff completed fyke net surveys on all lakes within the RCL, 

as well as lakes within the Purgatory Chain of Lakes (PCL), including 

Lotus Lake, Staring Lake, and the Lower Purgatory Recreation Area. As is true with many lakes during late summer 

located within the twin cities metro area, the RCL and PCL inshore fish community was dominated by bluegill sunfish 

and bullhead species. Overall, Staring Lake had the highest number of bluegills captured averaging 2,142 per net, 

while an average of only 340 bluegills was captured on Lake Ann. Many other Centrarchid species, including 

pumpkinseed sunfish and black crappie, were also very common across all lakes. A full summary table of the fish 

captured for each lake can be found in Exhibit B. In 2016 no YOY carp were captured in any of the lakes during fyke 

net surveys. One YOY carp was captured during an electrofishing survey on the Lower Purgatory Recreation Area. 

The lack of young individuals captured indicates that 2016 was a very poor recruitment year for common carp overall.  

Adult electrofishing surveys are normally scheduled to be conducted on a bi-annual basis, however due to the capture 

of five YOY carp in Lake Susan and the higher number of adults captured on Lake Lucy in 2015 (109kg/h), these lakes 

were sampled during the 2016 field season. In the 2016 assessment Lake Lucy was found to be over the carp threshold 

(100kg/h) with a similar estimate of 113kg/h (Table 5.3-1). This is of limited concern as many carp within the RCL 

migrate to Lucy throughout the year as it is the top of the watershed and because of the small sample size. 

Additionally, no YOY carp were captured in Lake Lucy and all carp captured electrofishing were very large adults 

suggesting that no/very little recruitment is occurring. Lake Susan electrofishing surveys yielded a very low adult carp 

population at 31kg/h which was a reduction from 2015 (51kg/h). With the low adult abundance and no YOY fish 

captured, it can be assumed that the very limited recruitment event seen in 2015 did not cause much of a change in the 

overall carp population. 

PCL lakes (Lotus and Staring) and the Purgatory Recreation Area were also surveyed in 2016. Electrofishing surveys 

were completed between late July and early October. Both Lotus and Staring have carp biomass estimates above the 

set threshold developed by the UMN (Table 5.3-1). Lotus had a calculated biomass of 107kg/h, which is just over the 

recommended level (100kg/h). Similar to what was seen in Lake Lucy of the RCL, this was of limited concern because 

of the small sample size, and because no YOY fish were captured. Staring’s estimated carp biomass was 141kg/h 

which is of concern moving into 2017. Most of these fish were from the 2013/2015 year class with very few large 

adults captured. The Lower Purgatory Recreational Area was electrofished one time for five hours, which yielded a 

biomass estimate of 35kg/h. These fish consisted entirely of individuals from the 2013/2015 year class, as seen in 

Staring Lake. Additionally, one YOY carp was captured via electrofishing. The Upper Purgatory Recreation Area also 

exceeded recommended biomass levels based on a single hour survey, reaching an estimate of 287kg/h. This 

population was comprised of very large adults. Normally the upper rec area is disconnected by the berm that splits the 

upper and lower rec area. However, there was a breach in the berm allowing for the system to be connected for most of 

the year with the consistent rainfall received in 2016. Since the upper rec area is basically the top of the system (fish 

cannot get to Silver Lake and Lotus) and has a deeper water refuge, fish moved to this location. A total of 524 common 

Figure 5.3-1 Staring Lake Common 

Carp 
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carp were removed via electrofishing and fyke netting from the PCL system in 2016, 333 from Staring, 165 from 

LPRA, and 26 from UPRA. 

Since Staring Lake was above the threshold, commercial fisherman should be hired to conduct winter seining to reduce 

the carp biomass in the lake. Overall, 15 carp were tagged with implant-style VHF transmitters, nine fish in Staring 

and six in the Purgatory Recreation Area. This will allow staff to locate where in the lake the carp are schooling to 

conduct effective seining efforts. In addition to commercial seining, staff will be placing a large floating trap net below 

the barrier in Purgatory Creek during peak spawning events to capture carp in 2017. Placing the net below, the barrier 

should reduce fowling of the net by debris. This net will be checked daily and fish will be sorted and carp removed. In 

2017, the barrier will be pulled immediately at ice out to allow northern pike to move up to spawn and back down 

before being closed for the remainder of the year. This is a different procedure from the 2015 strategy, as carp were 

also allowed to move into the rec area to spawn before the barrier would be closed. This was done to trap fish in the 

rec area in the winter in hopes that a winter kill would eliminate all the fish. Due to the light winters and increased 

abundance of bluegills in Staring Lake (to consume carp eggs), the barrier will be closed to force carp to spawn in 

Staring. The large number and size variety of bluegills (Exhibit B) may serve as an effective biocontrol for carp. 

 

 

 

 

 

 

 

 

 

Lake Susan Park Pond Fish Assessment  

On October 23rd, 2016 at 12:45 PM, Riley-Purgatory-Bluff Creek Watershed District Staff conducted an electrofishing 

transect on Lake Susan Park Pond to assess the abundance of common carp within the pond and the overall fish 

community in general. It was thought that Lake Susan Park Pond might be acting as a carp nursery, contributing to the 

carp population within Lake Susan. Adult carp had been visually observed within the pond and were attempting to 

access the pond from Lake Susan at the pond outlet during high flow events. All fish were collected in a 30 minute 

transect, which covered the entire pond. An additional 10 minute transect was conducted offshore in which only carp 

were netted and added to the overall total. In total, nine species of fish were captured, all of which are species found 

within Lake Susan (Table 5.3-2). The most abundant fish sampled was the bluntnose minnow which is a very common 

minnow species across the eastern United States. A number of largemouth bass were present (16) that ranged across 

multiple year classes, suggesting that winter survival is occurring. Movement of fish in and out of the pond does occur 

in the southeast outlet to Riley Creek, however it is very limited due to the culvert size, undercutting occurring below 

the culvert, and because of the high velocities during flow regimes high enough for fish to pass the culvert.  

Common carp (six) were captured in the pond, most of which were large adults. Calculating a carp biomass estimate 

for the pond using methods developed by the UMN yielded a biomass estimate of 90.5 kg/h (Table 5.3-1). The method 

was developed for lakes within the watershed using a sample size of three, 20 minute transects across three separate 

sampling events. Since only one, 30 minute transect was conducted on this pond (vs lake), biomass estimates should be 

used with caution. The biomass threshold for a lake is 100 kg/h, meaning fish densities below this level would not 

impact the lake. Lake Susan Park Pond is a small pond that could be affected by a smaller number of carp. None-the-

less, the pond did register below the 100 kg/h threshold and the overall water quality of the pond has proven to be 

surprisingly good. The number of bluegill captured (87) indicate a modest bluegill population that, within such a small 

area, may be enough to control the carp populations via predation on eggs. With the limited information collected and 

small sample size, it would suggest the Lake Susan Park Pond is not a significant source for the carp population in 

Lake Susan. More information is needed to fully rule out the pond being a source, including a more electrofishing 

transects to increase the sample size and the deployment of small mesh fyke nets to assess recruitment. 

Table 5.3-1 Common Carp Catch Rates & Biomass Estimates for the Riley and Purgatory Chains of Lakes 

 
Lake 

Fish per 

Hour 

Density per 

Hectare 

Average 

Weight (kg) 

Carp Biomass 

(kg/h) 

Riley 

Chain 

Lucy 5.00 26.59 4.28 113.75 

Susan 2.33 14.03 2.21 31.05 

Lake Susan Park Pond 9.00 45.43 1.99 90.50 

Purgatory 

Chain 

Lotus 5.33 28.16 3.81 107.43 

Staring 40.52 193.91 0.73 141.43 

Lower Purgatory 12.6 62.39 0.56 35.10 

Upper Purgatory 31.00 149.05 1.92 286.50 
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5.4 Zebra Mussel Monitoring 
The District continued to monitor for adult and veliger zebra mussels in 2016. This year the District conducted veliger 

sampling from June to July on 14 lakes to detect the presence of zebra mussels. Each lake was sampled once except for 

Lake Riley and Lotus Lake, each of which were sampled twice due to the amount of summer traffic on these lakes. 

RMB processed the samples and found no zebra mussel veligers across all lakes. 

Adult zebra mussel presence was assessed using monitoring plates that were hung from all public access docks and 

private residents participating in the Adopt-a-Dock program. Monitoring plates were checked monthly and no mussels 

were found across all lakes during the 2016 open water season. Additionally, public accesses were scanned for 

approximately ten minutes during each regular water quality sampling period (bi-weekly). Staff would visually search 

rock, docks, sticks, and vegetation for adult zebra mussels. No adult zebra mussels were found using this technique in 

2016. 

  

Table 5.3-2 Lake Susan Park Pond Electrofishing Results 

Species 
Number of fish caught in each category (inches)  

0-5 6-8 9-11 12-14 15-19 20-24 25-29 30+ Total Fish/Hour 

bluntnose minnow 106               106 212 

bluegill 76 11             87 174 

common carp       1 3 1   1 6 9 

green sunfish 15               15 30 

hybrid sunfish 1               1 2 

largemouth bass 4 3 8 1         16 32 

pumpkinseed 3 1             4 8 

yellow bullhead   1             1 2 

yellow perch 3               3 6 
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6 Lake and Creek Fact Sheets 

The Riley-Purgatory-Bluff Creek Watershed District has included in this report informational fact sheets for the lakes 

and creeks that were monitored during the 2016 sampling season (See Exhibit E). The lake fact sheets include: Lake 

Ann, Duck Lake, Hyland Lake, Lake Idlewild (high value wetland), Lotus Lake, Lake Lucy, Mitchell Lake, Red Rock 

Lake, Rice Marsh Lake, Lake Riley, Round Lake, Silver Lake, Staring Lake, and Lake Susan. The creek fact sheets 

include: Bluff Creek, Purgatory Creek, and Riley Creek. 

 

Each lake fact sheet includes a summary of the historical water quality data collected as related to the MPCA water 

quality parameters: Secchi Disk depth, Total Phosphorus, and Chlorophyll-a. Each creek fact sheet includes a summary 

of the most current Creek Restoration Acton Strategy which includes the analysis of infrastructure risk, water quality, 

stream stability/erosion, and habitat. Lake or creek characteristics, stewardship opportunities, and information about 

what the District is doing in and around local water bodies are also described in each fact sheet. 
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Exhibit A 
2015 & 2016 Lake Level Sensor Graphs 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



  

 
Figure A-1. Lake Ann level elevation data (ft.) for 2015 and 2016 along with the lake’s ordinary high water level (OHWL). Daily 

rainfall (in.) is displayed along the top of the graph (NOAA). 
 

 
Figure A-2. Duck Lake level elevation data (ft.) for 2015 and 2016 along with the lake’s ordinary high water level (OHWL). 

Daily rainfall (in.) is displayed along the top of the graph (NOAA). 

 

  
Figure A-3. Hyland Lake level elevation data (ft.) for 2015 and 2016 along with the lake’s ordinary high water level (OHWL). 

Daily rainfall (in.) is displayed along the top of the graph (NOAA). 



  

 
Figure A-4. Lake Idlewild level elevation data (ft.) for 2015 and 2016 along with the lake’s ordinary high water level (OHWL). 

Daily rainfall (in.) is displayed along the top of the graph (NOAA) . 

 

Figure A-5. Lotus Lake level elevation data (ft.) for 2015 and 2016 along with the lake’s ordinary high water level (OHWL). 

Daily rainfall (in.) is displayed along the top of the graph (NOAA) . 

 

Figure A-6. Lake Lucy level elevation data (ft.) for 2015 and 2016 along with the lake’s ordinary high water level (OHWL). Daily 

rainfall (in.) is displayed along the top of the graph (NOAA). 



  

Figure A-7. Mitchell Lake level elevation data (ft.) for 2015 and 2016 along with the lake’s ordinary high water level (OHWL). 

Daily rainfall (in.) is displayed along the top of the graph (NOAA). 

 

Figure A-8. Red Rock Lake level elevation data (ft.) for 2015 and 2016 along with the lake’s ordinary high water level (OHWL). 

Daily rainfall (in.) is displayed along the top of the graph (NOAA). 

 

Figure A-9. Rice Marsh Lake level elevation data (ft.) for 2015 and 2016 along with the lake’s ordinary high water level 

(OHWL). Daily rainfall (in.) is displayed along the top of the graph (NOAA). 



  

Figure A-10. Lake Riley level elevation data (ft.) for 2015 and 2016 along with the lake’s ordinary high water level (OHWL). 

Daily rainfall (in.) is displayed along the top of the graph (NOAA). 

 

Figure A-11. Round Lake level elevation data (ft.) for 2015 and 2016 along with the lake’s ordinary high water level (OHWL). 

Daily rainfall (in.) is displayed along the top of the graph (NOAA). 

 

Figure A-12. Silver Lake level elevation data (ft.) for 2015 and 2016 along with the lake’s ordinary high water level (OHWL). 

Daily rainfall (in.) is displayed along the top of the graph (NOAA). 



  

Figure A-13. Staring Lake level elevation data (ft.) for 2015 and 2016 along with the lake’s ordinary high water level (OHWL). 

Daily rainfall (in.) is displayed along the top of the graph (NOAA). 

 

Figure A-14. Lake Susan level elevation data (ft.) for 2015 and 2016 along with the lake’s ordinary high water level (OHWL). 

Daily rainfall (in.) is displayed along the top of the graph (NOAA). 

  



  

 

Exhibit B 
2016 Fyke Net Summary Data 

  



  

 Table B1: 2016 Lake Ann fyke net data 

Species 
Number of fish caught in each category (inches)  

0-5 6-8 9-11 12-14 15-19 20-24 25-29 30+ Total Fish/Net 

black bullhead   2 1     3 0.6 

black crappie 2 7 1      10 2 

bluegill 168 60       340 68 

common carp         0 0 

golden shiner         0 0 

green sunfish         0 0 

hybrid sunfish 1 1       2 0.4 

largemouth bass 2        2 0.4 

northern pike       3 1 4 0.8 

pumpkinseed 30 1       31 6.2 

walleye         0 0 

white sucker         0 0 

yellow bullhead   8      8 1.6 

yellow perch 1        1 0.2 

 

 

 

 

 Table B2: 2016 Lake Lotus fyke net data 

Species 
Number of fish caught in each category (inches)   

0-5 6-8 9-11 12-14 15-19 20-24 25-29 30+ Total Fish/Net 

black bullhead    1     1 0.2 

black crappie  26 1      27 5.4 

bluegill 450 350 3      803 160.6 

common carp         0 0 

golden shiner 1        1 0.2 

green sunfish 1        1 0.2 

hybrid sunfish  1       1 0.2 

largemouth bass 5        5 1 

northern pike      1  1 2 0.4 

pumpkinseed 9 2       11 2.2 

walleye   6 5 9 1   21 4.2 

white sucker         0 0 

yellow bullhead  2 5 16     23 4.6 

yellow perch         0 0 

 

 

 

 

 

 

 

 

 

 



  

 Table B3: Lake Lucy fyke net data 

Species 
Number of fish caught in each category (inches)   

0-5 6-8 9-11 12-14 15-19 20-24 25-29 30+ Total Fish/Net 

black bullhead         0 0 

black crappie 3 29 2      34 6.8 

bluegill 615 346       961 192.2 

common carp         0 0 

golden shiner         0 0 

green sunfish 15        15 3 

hybrid sunfish 2        2 0.4 

largemouth bass 4        4 0.8 

northern pike     1    1 0.2 

pumpkinseed 152 11       163 32.6 

walleye         0 0 

white sucker         0 0 

yellow bullhead  6 74 4     84 16.8 

yellow perch         0 0 

 

 

 

 

 Table B4: 2016 Lower Purgatory Creek Recreational Area fyke net data 

Species 
Number of fish caught in each category (inches)   

0-5 6-8 9-11 12-14 15-19 20-24 25-29 30+ Total Fish/Net 

black bullhead 156 30 1      187 37.4 

black crappie 71 30       101 20.2 

bluegill 925 3       928 185.6 

common carp  2 15 52 8    77 15.4 

golden shiner 1        1 0.2 

green sunfish 39 2       41 8.2 

hybrid sunfish         0 0 

largemouth bass 1 3 1 1     6 1.2 

northern pike         0 0 

pumpkinseed 101        101 20.2 

walleye         0 0 

white sucker   2 2     4 0.8 

yellow bullhead  2 2      4 0.8 

yellow perch 56 84 2      142 28.4 

 

 

 

 

 

 

 

 

 

 



  

 Table B5: 2016 Rice Marsh Lake fyke net data 

Species 
Number of fish caught in each category (inches)   

0-5 6-8 9-11 12-14 15-19 20-24 25-29 30+ Total Fish/Net 

black bullhead 1 3       4 0.8 

black crappie 1 78 1      80 16 

bluegill 1062 238       1300 260 

common carp     1    1 0.2 

golden shiner         0 0 

green sunfish 1 1       2 0.4 

hybrid sunfish 1 1       2 0.4 

largemouth bass 2 3       5 1 

northern pike     1    1 0.2 

pumpkinseed 61 16       77 15.4 

walleye         0 0 

white sucker         0 0 

yellow bullhead 8 35 27 1     71 14.2 

yellow perch         0 0 

 

 

 

 

 Table B6: 2016 Lake Riley fyke net data 

Species 
Number of fish caught in each category (inches)   

0-5 6-8 9-11 12-14 15-19 20-24 25-29 30+ Total Fish/Net 

black bullhead   2 1     3 0.6 

black crappie 5 162       167 33.4 

bluegill 784 745       1529 305.8 

common carp         0 0 

golden shiner         0 0 

green sunfish 1        1 0.2 

hybrid sunfish         0 0 

largemouth bass 4    1    5 1 

northern pike    1  2   3 0.6 

pumpkinseed 20 1       21 4.2 

walleye  1  1  1   3 0.6 

white sucker     1    1 0.2 

yellow bullhead 3 20 35 15     73 14.6 

yellow perch 3 9 9 1     22 4.4 

 

 

 

 

 

 

 

 

 

 



  

 Table B7: 2016 Staring Lake fyke net data 

Species 
Number of fish caught in each category (inches)   

0-5 6-8 9-11 12-14 15-19 20-24 25-29 30+ Total Fish/Net 

black bullhead 15 140 54 7     216 43.2 

black crappie 8 73 16 1     98 19.6 

bluegill 1867 270 5      2142 428.4 

common carp   1 22 6 1   30 6 

golden shiner 1        1 0.2 

green sunfish 12 2       14 2.8 

hybrid sunfish 1        1 0.2 

largemouth bass 11 6 1      18 3.6 

northern pike      1 1  2 0.4 

pumpkinseed 92 1       93 18.6 

white crappie  1 1      2 0.4 

walleye         0 0 

white sucker    1 2    3 0.6 

yellow bullhead  9 14 1     24 4.8 

yellow perch 86 84       170 34 

 

 

 

 

 Table B8: 2016 Lake Susan fyke net data 

Species 
Number of fish caught in each category (inches)   

0-5 6-8 9-11 12-14 15-19 20-24 25-29 30+ Total Fish/Net 

black bullhead   1 7     8 1.6 

black crappie  72 3      75 15 

bluegill 360 251       611 122.2 

common carp    1 6    7 1.4 

golden shiner         0 0 

green sunfish         0 0 

hybrid sunfish 2        2 0.4 

largemouth bass     1    1 0.2 

northern pike     2   2 4 0.8 

pumpkinseed 3 3       6 1.2 

walleye         0 0 

white sucker      1   1 0.2 

yellow bullhead 3 16 106 24     149 29.8 

yellow perch 1        1 0.2 

  



  

Exhibit C 
2016 Zooplankton Summary Data 

 

  



  

 Table C1: 2016 Mitchell Lake Zooplankton Counts (#/m²) 

Lake: Mitchell 
      

Sample Date 

DIVISION TAXON                   4/18/16 5/24/16 6/17/16 7/20/16 8/15/16 9/21/16 

CLADOCERA Bosmina longirostris 34,970 1,093,660 100,002 14,501 6,543 683,173 

  Ceriodaphnia sp. 0 0 192,312 0 0 0 

  Chydorus sphaericus 29,974 20,160 53,847 36,252 111,232 87,933 

  Daphnia galeata mendotae 4,996 50,399 192,312 7,250 0 0 

  Daphnia retrocurva 0 5,040 15,385 0 39,258 162,338 

  

Diaphanosoma 

leuchtenbergianum 0 5,040 15,385 7,250 143,947 6,764 

  Leptodora Kindtti 0 0 0 0 0 6,764 

  CLADOCERA TOTAL 69,940 1,174,298 569,244 65,254 300,980 946,972 

COPEPODA 

Cyclops sp./Mesocyclops 

sp. 194,832 100,798 161,542 145,008 91,603 87,933 

  Diaptomus sp. 29,974 35,279 38,462 21,751 13,086 6,764 

  Nauplii 409,647 483,831 723,094 159,509 52,344 466,722 

  Copepodid 0 0 0 290,016 0 0 

  COPEPODA TOTAL 634,453 619,909 923,099 616,283 157,033 561,419 

ROTIFERA Asplanchna priodonta 4,996 35,279 269,237 29,002 26,172 13,528 

  Monostyla sp. 0 0 0 36,252 0 0 

  Keratella cochlearis 809,303 3,623,693 0 449,524 549,615 487,014 

  Keratella quadrata 134,884 20,160 0 0 0 0 

  Kellicottia sp. 224,806 4,929,029 23,077 0 0 101,461 

  Polyarthra vulgaris 184,841 35,279 23,077 7,250 0 47,349 

  Conochilus sp. 0 206,636 0 0 0 0 

  ROTIFERA TOTAL 1,358,830 8,850,076 315,392 522,028 575,787 649,352 

  TOTALS 2,063,223 10,644,283 1,807,735 1,203,565 1,033,800 2,157,743 

 

  



  

Table C2: 2016 Red Rock Lake Zooplankton Counts (#/m²) 

Lake: Red Rock 
      

Sample Date 

DIVISION TAXON                   4/18/16 5/24/16 6/15/16 7/19/16 8/15/16 9/21/16 

CLADOCERA Bosmina longirostris 70,028 1,145,031 79,577 23,873 68,437 814,608 

  Ceriodaphnia sp. 0 13,263 132,629 7,958 7,604 0 

  Chydorus sphaericus 43,768 4,421 19,894 31,831 38,020 36,694 

  Daphnia ambigua/parvula 4,377 110,524 72,946 0 0 22,016 

  Daphnia galeata mendotae 0 0 39,789 23,873 0 0 

  Daphnia retrocurva 0 0 0 0 22,812 315,569 

  

Diaphanosoma 

leuchtenbergianum 0 4,421 6,631 63,662 114,061 0 

  Immature Cladocera 0 0 0 15,915 0 0 

  CLADOCERA TOTAL 118,173 1,277,661 351,467 167,113 250,934 1,188,887 

COPEPODA Cyclops sp./Mesocyclop sp. 140,056 296,205 179,049 95,493 38,020 242,181 

  Diaptomus sp. 446,430 22,105 26,526 7,958 15,208 80,727 

  Nauplii 0 1,025,665 736,092 143,239 250,934 366,941 

  COPEPODA TOTAL 586,486 1,343,975 941,667 246,690 304,163 689,848 

ROTIFERA Asplanchna priodonta 26,261 256,416 26,526 47,746 0 0 

  Brachionus sp. 0 0 0 0 7,604 0 

  Filinia longiseta 170,694 0 0 0 0 0 

  Monostyla sp. 0 8,842 0 0 98,853 587,105 

  Keratella cochlearis 3,133,761 48,631 470,833 994,718 707,178 506,378 

  Keratella quadrata 83,158 0 0 0 0 0 

  Kellicottia sp. 4,026,620 389,045 19,894 7,958 83,645 146,776 

  Polyarthra vulgaris 192,577 296,205 145,892 47,746 0 124,760 

  Conochilus sp. 0 2,789,632 0 0 0 0 

  ROTIFERA TOTAL 7,633,071 999,139 663,146 1,098,169 897,280 1,365,019 

  TOTALS 8,337,730 3,620,775 1,956,280 1,511,972 1,452,377 3,243,755 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



  

Table C3: 2016 Lake Riley Zooplankton Counts (#/m²) 

Lake: Riley 
      

Sample Date 

Division Taxon 4/18/16 5/24/16 6/15/16 7/20/16 8/15/16 9/21/16 

  Ceriodaphnia sp. 0 0 0 0 7,427 0 

  Chydorus sphaericus 0 0 8,842 7,427 0 0 

  Daphnia galeata mendotae 14,589 0 0 22,282 0 16,888 

  Daphnia pulex 19,452 35,191 101,682 59,418 0 0 

  Daphnia retrocurva 0 0 0 0 29,709 25,332 

  

Diaphanosoma 

leuchtenbergianum 0 0 0 29,709 51,991 16,888 

  Immature Cladocera 0 0 0 0 0 0 

  CLADOCERA TOTAL 34,041 35,191 110,524 118,836 89,127 59,108 

COPEPODA Cyclops sp. 301,510 52,786 39,789 59,418 7,427 67,552 

  Diaptomus sp. 38,905 8,798 274,100 133,690 44,563 92,885 

  Nauplii 1,225,493 96,775 627,778 438,207 215,390 464,423 

  Copepodid 0 0 0 0 0 0 

  COPEPODA TOTAL 1,565,908 158,359 941,667 631,315 267,380 624,860 

ROTIFERA Asplanchna priodonta 364,730 0 0 103,981 0 0 

  Brachionus sp. 53,494 0 0 0 0 0 

  Monostyla sp. 0 0 4,421 0 0 0 

  Keratella cochlearis 1,663,169 61,584 88,419 155,972 958,113 211,101 

  Keratella quadrata 2,874,073 17,595 35,368 0 0 0 

  Kellicottia sp. 267,469 8,798 0 0 0 84,441 

  Polyarthra vulgaris 904,531 0 26,526 155,972 7,427 126,661 

  Conochilus sp. 0 0 0 794,714 178,254 0 

  Nolthaca 24,315 0 4,421 0 0 0 

  ROTIFERA TOTAL 6,151,781 87,977 159,155 1,210,639 1,143,794 422,203 

  TOTALS 7,751,730 281,527 1,211,346 1,960,789 1,500,301 1,106,171 
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2016 Creek Assessments 

  



  

Bluff Creek Assessment: Reach 1 
Pioneer Trail to Great Plains Blvd 
Conducted by: RPBCWD staff [Josh Maxwell; Zach Dickhausen]  

Conducted on: 11 April 2016 

 

Summary 
 

Site/Scope 

On the 11th of April at 09:45, 2016, Riley Purgatory Bluff Creek Watershed District (RPBCWD) staff conducted a 

stream corridor assessment of subreaches B1A, B1B, and B1C of Bluff Creek. Staff started at Pioneer Trail east of 

highway 212 and walked downstream to just north of Flying Cloud Drive (approximately 2.06 stream miles). 

Staff walked both sides of the creek to assess overall stream conditions and to discover and prioritize possible 

restoration locations. Staff conducted a Modified Pfankuch Channel Stability Assessment and a Minnesota 

Pollution Control Agency (MPCA) Stream Habitat Assessment (MSHA) on each subreach to better characterize 

the stream. A GPS, and a GPS-enabled camera were used to mark points and take photos. 

• All pictures were taken Facing Downstream unless noted otherwise. 

• Right and Left bank are defined by looking downstream. 

• Erosion was defined as Slight, Moderate, or Severe. 

• Stream bank Erosion was measured from the streambed to the top of the eroding bank. 

• Vegetation was defined as Sparse, Patchy, or Dense. 

• All measurements were recorded in Meters. 

• All major erosion sites were labeled on the GPS by the erosion site number and reach (A#B1). 

  

Weather Conditions 

Wind: 10mph 

Temp: 1.4 C 

Cloud Cover: 70% 

 

Stream Features 

The surrounding vegetation for this stream section included deciduous forests and residential areas. The 

substrate in this section consisted mostly of sand and silt; there were many sand/silt depositional areas along 

this reach as well. Many stretches within B1B and B1C contained gravel deposits, and several areas where 

cobble and small boulders were present in large amounts. Slope gradients within this section were 

predominantly high, reaching 60% to 70% in some areas. There were, however, multiple short stretches in 

which the slope of the upper banks decreased to below 30%. The stream was rather sinuous with only a handful 

of long, straight stretches. There was a fair amount of stream development (riffle, run, pool). The extensive 

woody debris throughout this stream section was attributed to the upper eroding banks. 

 

 

Areas of Concern 

There were multiple areas exhibiting severe mass wasting that presented quite a bit of concern; 12 total mass 

wasting sites were photographed and recorded via GPS points. Several other less severe instances of bank 



  

erosion were photographed as well. Many of these mass wasting sites were actively eroding, with fully exposed 

banks reaching heights of 15m to 20m and lengths of 30m. Within subreach B1A, 50% of the banks were incised 

0.5m to one meter. B1B and B1C both had stretches of creek with banks incised anywhere from 0.5m to over a 

meter. Below all mass wasting sites, fine sediments and woody debris was deposited in mass quantities. Overall, 

subreach B1B was the most degraded subreach. 

 
Subreach B1A– Pioneer Trail to Tributary (BT-3C)  
MSHA: 52.2 (Good); Pfankuch: 100 (Unstable) 
 
Staff began the creek walk at the 10ft by 10ft box culvert underneath Pioneer Trail at the summer sampling site 
B2 (IMG-6246). During the creek walk the stream was shallow and had relatively low flows. Riprap had been 
placed below the culvert upon its construction to stabilize the surrounding banks. Directly downstream of the 
culvert the stream formed a horseshoe bend to the right (IMG-6249). The immediate vegetation below Pioneer 
Trail was patchy, woody vegetation, shrubs and trees, with some graminoids/grasses. The immediate banks 
were steep, but upper bank gradientss were rather low, less than 10%. On the outside bend of the horseshoe 
curve was an erosion site which measured 4m high by 10m long on the left bank (IMG-6249 & IMG-6250). 
Downstream, staff encountered a small cobble/gravel riffle followed by a deep pool (IMG-6252). Behind the 
riffle there was some minor incising along the right bank as seen in IMG-6252. The stream was sinuous and 
woody debris was common within the subreach. In IMG-6253, a large woody debris dam was causing significant 
ponding behind it. The sediment in riffles consisted of gravel, sometimes containing cobble and a few small 
boulders (IMG-6254). A gravel deposition over two meters long can also be seen on the right bank in IMG-6254. 
However, the predominant substrate within the creek consisted of sand and silt (IMG-6256).  
 
The landscape and bank angles became steeper downstream, sometimes reaching gradients up to 70%. More 
severe erosion and mass wasting sites were encountered moving downstream. The very large mass wasting site 
in IMG-6257 was partially healed over with vegetation growing over it. Staff encountered an extremely large 
mass wasting site measuring 10m high by 20m long, with heavy woody debris and downed trees below it 
(E1B1, IMG-6258-6262). Parts of the site were healed over while other parts exhibited active erosion. At this 
point, the surrounding vegetation consisted of patchy trees with little-to-no herbaceous ground cover. Sediment 
and debris from E1B1 was settling downstream in the channel; the sediment was soft and staff sank in it when 
walking within the channel. Downstream, incising was occurring along the right bank and measured 3m high by 
9m long (IMG-6263). Staff soon encountered another severe erosion site on the right bank (4m high by 15m 
long) which wrapped around the bend to the right (IMG-6264-6266). This site also had a large tree that was 
holding part of the bank together which was otherwise entirely sloughing into the creek (IMG-6266). 
Immediately following this site was another mass wasting site on the left bank measuring 12m high by 15m 
long, with heavy woody debris below it (E2B1, IMG-6267 & IMG-6268). The sediment exposed from the mass 
wasting site was very sandy/sandstone-like and easily erodible (IMG-6269). All of the mass wasting sites after 
this contained similar sediment types. At this point, about 50% of the banks were incised between 0.5m and 1m. 
An additional mass wasting site measuring 6m high by 15m long was located just downstream on the right bank 
(E3B1, IMG-6270). 
 
Continuing downstream, a short stream section had bank slopes that flattened and the canopy opened, allowing 
horsetail reed to grow on the immediate banks (IMG-6271). This section contained a stretch of stream that was 
very straight compared to other stretches (IMG-6273). The channel width and depth ranged from 2m-4m wide 
by  0.2m-1m deep. Staff then encountered more severe erosion on the left bank (IMG-6274) and the slopes 
increased again. Soon after, there were two natural dams formed by sediment deposits and woody debris with 
pooling behind them (IMG-6275 & IMG-6277). There was patchy moss growing along the bank and rocks 
through this section of the reach (IMG-6275-6285). Continuing downstream more large erosion sites were 
present, the first measuring 4m by 10m (IMG-6278), followed by a larger one measuring 5m by 15m (IMG-6281 
& IMG-6282). Before the second erosion site, the stream made a severe meander and was attempting to cut 



  

through a narrow strip of land on the left bank. If that happens, it may reduce the erosion on the opposite bank 
(IMG-6279). The subreach ended just downstream where a tributary enters the creek (IMG-6285). 

 

IMG-6246 

 

Box culvert 

under Pioneer 

Trail, photo 

taken facing 

upstream 

 

IMG-6249 

 

Severe 

erosion, LB; 

boulders,RB 

 

IMG-6250 

 

Severe erosion 

LB, 4m x 10m 

long 

 

IMG-6252 

 

Small boulder/ 

gravel riffle; 

slight incising 

on RB 

 

IMG-6253 

 

Woody debris, 

ponding 

behind it and 

to the left of it 

 

IMG-6254 

 

Riffle with 

gravel 

substrate, 

gravel 

deposition on 

RB over 2m 

long 



  

 

IMG-6256 

 

Sand/silt 

substrate 

 

IMG-6257 

 

Partially 

healed mass 

wasting, RB 

 

IMG-6258 

 

Downed tree, 

heavy woody 

debris; mass 

wasting, RB 

(E1B1) 

 

IMG-6259 

 

Several 

downed trees; 

mass wasting,  

LB (E1B1) 

 

IMG-6261 

 

Mass wasting 

site, LB 

(E1B1) 

 

IMG-6262 

 

Edge of Mas 

wasting site,  

LB (E1B1); 

downed trees 

 

IMG-6263 

 

Woody debris 

and sediment 

deposition; 

incising on RB 

 

IMG-6264 

 

Severe erosion 

on right bank, 

wrapping 

around bend 



  

 

IMG-6265 

 

Continued 

erosion 

wrapping 

around bend 

 

IMG-6266 

 

Photo taken 

facing 

upstream; tree 

holding bank 

together 

 

IMG-6267 

 

Mass wasting 

site, on left 

bank (E1B2) 

 

IMG-6268 

 

Heavy woody 

debris 

underneath 

mass wasting 

site, on left 

bank (E2B1) 

 

IMG-6269 

 

Left bank 

exposed 

sediment 

within mass 

wasting site, 

sandstone 

 

IMG-6270 

 

Mass wasting 

site, on right 

bank (E3B1) 

 

IMG-6271 

 

Horsetail reeds 

growing on 

right bank 

 

IMG-6272 

 

General 

stream photo; 

woody debris 

 

 

 

 

 

 



  

 

IMG-6273 

 

General stream 

photo; straight 

section of 

creek 

 

IMG-6274 

 

Severe erosion 

on left bank 

 

IMG-6275 

 

Sediment and 

woody debris 

dam from 

deposition of 

upstream mass 

wasting sites 

 

IMG-6276 

 

General 

stream photo; 

stream has 

good sinuosity 

 

IMG-6277 

 

Natural dam 

formed by 

moss 

 

IMG-6278 

 

Cutting on 

right bank 

outside bend 

 

IMG-6279 

 

Stream 

attempting to 

cut off large 

meader  

 

IMG-6281 

 

Mass wasting 

on right bank; 

downed trees 



  

 
 

Subreach B1B– Tributary (BT-3C) to North of Hesse Farm Rd MSHA: 48.9 

(Good); Pfankuch: 115 (Unstable) 
 
In this subreach, staff encountered several mass wasting sites, all of which were larger than those previously 
observed. The first mass wasting site was very severe, ranging between 5m and 10m high by 30m long (E4B1, 
IMG-6286-6290). The site wrapped along left bank as the creek turned to the right. There was heavy woody 
debris in the creek at this site that had been deposited from the upper banks (IMG-6290). There was a large 
amount of sediment deposition just downstream of this site, consisting of a very soft sand/silt mixture (IMG-
6291). Downstream, staff encountered several more patches of moderate woody debris and depositional bars 
within the stream that were likely from the upstream mass wasting site (IMG-6292 & IMG-6293). The next mass 
wasting site was the largest and most severe site encountered within this reach, measuring 16m high by 20m 
long (E5B1, IMG-6294-6306). The sediment within the mass wasting was sandy with some gravel and was 
actively eroding at the time of the walk via wind erosion (IMG-6304-6306). A house at the top of the bluff above 
the stream, was set back less than 50m from the edge of the mass wasting site E5B1 (IMG-6294) and was 
considered a long-term infrastructure risk.  
 
Further downstream, the surrounding slopes varied, ranging between 5-60 degrees. There was a long sand 
deposition bar on the right bank with scattered boulders along it (IMG_6309). Staff then encountered three 
large, disassembled cement culvert pipes sitting on the left bank and in the channel (IMG_6310). Sediment 
consisting of mainly sand/silt had filled in behind the pipes and heavy woody debris can be seen in IMG_6310 
just downstream. Further downstream a riffle with boulders was present before the stream shifted back south 
(IMG_6311). Overall this subreach was sinuous, however as the stream shifted south, there was a long, straight 
stretch of stream that had some entrenchment and incising mainly along the right bank (IMG_6312). As the 
stream became sinuous again, there were areas with scattered boulders and sediment deposition bars 
composed of sand/silt (IMG_6313, IMG_6314, IMG_6317).  
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The next severe mass wasting site occurred along the left bank and measured 15m high by 30m long. Lower 
parts the site looked to be healed over with vegetation growing on previously eroded parts (E6B1, IMG_6316 
and IMG_6318). Areas of accumulation of heavy woody debris and sediment occurred directly below the 
exposed slopes (IMG-6317, IMG-6319, IMG-6321). Downstream, another mass wasting site occurred on the 
right bank and measured 18m high by 10m long (E7B1, IMG-6321). There was a great deal of downed trees and 
woody debris at this site also.  Next, staff observed a large erosion site along the left bank which measured 4m 
high by 8m long (IMG-6324); there was a stretch of creek after this containing many small boulders (IMG-6325). 
The next major mass wasting site occurred on the right bank, measuring 20m high by 20m long (E8B1, IMG-
6331). A long stretch of the left bank after site E8B1 was eroded quite severely, 2m high, continuing for 10m 
(IMG-6332). Immediately after this, a 10m length of the right bank was severely eroded measuring 3m high 
(IMG-6334).  
 
The stream then became entrenched by 1m to 2m; however, the banks were again moderately stable due to the 
surrounding vegetation and less severely angled banks. Staff then passed through several straight stretches 
which were stabilized by multiple small boulders, woody debris, and horsetail on the banks (IMG-6333, IMG-
6336-6338).  Moving downstream, a natural dam formed by sedimentation and small boulders, narrowed the 
stream and created a moderate size pool below (IMG-6339). Water from the dam fell about 0.6m into the large 
pool. The final mass wasting site of this subreach occurred on the right bank and was actively eroding (E9B1, 
IMG-6340). 
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Subreach B1C– North of Hesse Farm Rd to Great Plains Blvd MSHA: 53.3 

(Good); Pfankuch: 111 (Unstable) 
 
Within this subreach, the stream was very shallow and narrow, however the channel remained wide throughout 
(IMG_6341, IMG_6342, IMG_6345, IMG_6347, IMG_6348, IMG_6352). The creek bed contained mostly sand, 
gravel, and cobble with a few scattered boulders present within the channel (IMG_6341, IMG_6342, IMG_6345, 
IMG_6347, IMG_6348, IMG_6352). The stream was nearly continuously incised, although the banks were angled 
gradually and root systems, moss, and rocks helped to stabilize the banks. The first mass wasting site in this 
subreach was caused by upper bank drainage creating a large eroding ravine down to the stream on the left 
bank (E10B1, IMG_6343). Just downstream, another mass wasting site was present on the right bank, 
measuring 15m high by 9m long. Cobble and large gravel had been deposited in front of the site (E11B1, 
IMG_6345). IMG_6347 and IMG_6348 shows the stream becoming straight for large stretches with moderately 
stable, incised banks measuring 1.7m. Continuing downstream, a large woody debris pile accumulated from the 
upstream mass wasting site, slowing water movement (IMG_6349). The final mass wasting site occurred on the 
right bank and measured approximately 9m high by 10m long. Again, heavy woody debris from the upper banks 
accumulated at the bottom of the slope (E12B1, IMG_6350). Site E12B1 was followed by erosion on the right 
bank measuring 3m high by 8m long with a large amount of woody debris deposited from the upstream mass 
wasting sites (IMG_6353). The stream then meandered past the regular water quality monitoring site B1 and 
ended at the railroad bridge that crosses great plains boulevard. 
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Riley Creek Assessment: Reach R4 
Highway 5 to Railroad Bridge South of Park Road 
Conducted by: RPBCWD staff [Josh Maxwell; Zach Dickhausen]  
Conducted on: 9 November 
 

Summary 
 

Site/Scope 

On the 9th of November at 1135, Riley Purgatory Bluff Creek Watershed District (RPBCWD) staff conducted a 
stream corridor assessment of subreaches R4A/R4B/R4C within Reach 4 of Riley Creek. Staff started at 
Highway 5 and walked downstream to the Railroad Bridge south of Park Road (approximately 0.65 stream 
miles). Staff walked both sides of the creek to assess overall stream conditions, and to identify and prioritize 
possible restoration locations. Staff conducted a Modified Pfankuch Channel Stability Assessment and a 
Minnesota Pollution Control Agency (MPCA) Stream Habitat Assessment (MSHA) on the subreaches to better 
characterize the stream. A GPS, and a GPS-enabled camera were used to mark points and take photos. 
 
• All pictures were taken Facing Downstream unless noted otherwise. 
• Right and Left bank are defined by looking downstream. 
• Erosion was defined as Slight, Moderate, or Severe. 
• Stream bank Erosion was measured from the streambed to the top of the eroding bank. 
• Vegetation was defined as Sparse, Patchy, or Dense. 
• All measurements were recorded in Meters. 
• All major erosion sites were labeled on the GPS by the erosion site number and reach (E#R4). 
  
Weather Conditions 

Wind: 5.8 mph 
Temp: 14.3°C 
Cloud Cover: 50% 
 
Stream Features 

This section of the stream passes through deciduous forests (R4A/R4C) and grass prairies/wetlands (R4B) with 
small business and industry set back about 20-50m. All subreaches had similar substrates overall (sand/silt), 
however, the upper most section of R4A had more exposed gravel and a large portion of the center section of 
R4B was mainly clay. Slope gradients within the subreaches were relatively low starting around 40% in R4A 
and decreasing to 10%. The stream was fairly sinuous in R4A and R4C but was mostly straight in R4B. There 
was moderate stream development (riffle, run, pool) in subreach R4A and R4C, while relatively little was 
observed in R4B. Habitat availability in R4A was diverse, lacking in R4B, and poor in R4C. R4A and R4C were 
nearly continuously eroded at levels ranging from 0.2-0.5m with some more major sites located on outside 
bends. R4B was relatively stable with very low levels of erosion and bank sloughing. 
 
Areas of Concern 

Within subreach R4A and R4C there was a nearly continuously incised channel ranging from 0.2-0.5m, R4C 
being the worse of the two. Additionally, multiple larger erosion sites measuring up to 2.7m tall of exposed 
banks, occurred most often on the outside bends of the left bank in both reaches. In R4C, the two largest erosion 
areas were a groundwater seepage area and a drainage ravine, each located near the end of the subreach. The 
area of most concern across all subreaches was a large ravine formed from the drainage of a small business 
located at the top of the left bank in R4A (E1R4). The drainage had caused severe erosion by carving a ravine 



  

down to the stream channel. R4B was a relatively stable subreach with dense surrounding grasses and 
graminoids, and clay substrates. Overall R4C was the most degraded subreach, both for stability and habitat. 
 

Subreach R4A–Highway 5 to Park Drive  
MSHA: 49.1 (Good); Pfankuch: 86 (Moderately Unstable) 
 
Staff began the creek walk downstream of the culvert under Highway 5 below Lake Ann Park (IMG_0183). 
Riprap had been placed to stabilize the area around the culvert, however, on the right side of the culvert the 
drainage runoff from the road had caused some erosion by carving a small ravine to the stream (IMG_0185). 
Additionally, the culvert was undercut by 0.9m and a degraded stormwater culvert entered on the left side of 
the culvert, draining into the center of the stream (IMG_0183). Directly downstream of the culvert, the right 
bank was eroded, measuring 2m by 5m (IMG_0184). Continuing downstream, the channel curved to the right 
causing erosion on the outside bend of the left bank, which measured 2.2m tall by 8m long (IMG_0186). The 
surrounding vegetation within the subreach was low-density, deciduous forest, consisting of mainly smaller 
buckthorn, oaks, and other hardwoods. The leaf litter and small woody debris generated by the wooded area 
covered the mostly bare ground and accumulated in slow stream sections. Small business/industry was set back 
from the stream edge about 15m from the right bank and 45m from the left bank. In IMG_0187 it is apparent 
that water levels during the creek walk were very low. On average stream depth was about 0.2m and the width 
was 2.5m. Scattered boulders, which most likely migrated from the upstream culvert, were also present in the 
upper portion of the subreach (IMG_187). This subreach had good channel development (riffle/run/pool) and 
sinuosity, both of which were reduced near the end of the subreach. The substrate within the riffles was 
approximately 70% sand, 20% gravel, and 10% cobble as seen in IMG_0188. The substrate composition 
switched to 80% sand, 20% gravel near the end of the subreach. Within the pools, the predominate substrates 
were sand and silt (IMG_0189). Moving downstream, the channel shifted to the right again, causing more 
erosion on the outside bend (measuring about 2.3m tall by 10m long) and exposing tree roots (IMG_0190). In 
IMG_0191 the stream is incised along the right bank by about 0.5m which was fairly continuous throughout the 
subreach. Soon after, the creek shifted right, with the left bank/outside bend eroding, measuring 1.6m by 4m 
(IMG_192). Near the next left curve, woody debris had concentrated to the point where it blocked flow 
(IMG_193). Continuing downstream, drainage from a business near the top of the slope had formed a large 
eroding ravine along the left bank (IMG_0195). At the top of ravine, the erosion was more severe as seen in 
IMG_0196 (E1R4).  
 
Nearing the City of Chanhassen Public Works, more herbaceous plants were present. The surrounding slopes 
flattened out (10-15% slope gradient) and the density of the groundcover increased moderately. Some erosion 
occurred along the right bank, exposing a landscape tarp (IMG_0197). After the left turn, a large deposition zone 
of fine sediments was present (IMG_0198). As the stream paralleled public works property along the right bank, 
it seemed confined and straightened, causing more erosive forces. Evidence of this is visible in IMG_0199 with 
erosion measuring 1.7m tall by 6m long. After public works, the stream became even straighter; only minor 
riffles and runs present (IMG_0200). Additionally, there was an increase in groundcover which consisted of 
terrestrial grasses. This was coupled with an overall decrease in the deciduous over story (IMG_0201). Near 
Park Drive, a large metal cattle tub was found along the right bank as seen in IMG_0202. The subreach ended at 
the culvert under Park Drive, which appeared to be approximately 40% filled with fine sediments (IMG_0203).  
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Subreach R4B–Park Drive to Park Road  
MSHA: 40 (Fair); Pfankuch: 48 (Good) 

 
At the start of Reach 4, subreach B, the culvert under Park Drive was approximately 40% filled with sediment 
(IMG_0204). Facing downstream from Park Drive, the banks are densely covered with herbaceous vegetation 
and graminoids with very sparse woody debris present (IMG_0205). Additionally, some of the surrounding 
vegetation was comprised of cattails and minor ponding was seen within the riparian zone (IMG_0206). The 
surrounding slopes were very low; small businesses and stormwater ponds were set back from the right bank 
approximately  20m and 50m from the left bank. No overhead canopy cover was present; however, the 
overhanging grasses did provide some shade over the stream. Substrate near the beginning of the subreach was 
comprised mainly of sand/silt, however shortly after it shifted to a clay/marl material. Continuing downstream, 
a tributary/drainage from the business park about 25m away entered the main stream channel on the left bank 
(IMG_0207). The banks in this subreach were characteristic of a small prairie stream, having steep banks 
(vertical in places) with dimensions measuring approximately 0.9m deep by 1m wide. There was evidence of a 
shifting channel present in the riparian zone and some bank sloughing was occurring, caused by uncut bank 
failures (IMG_0208, IMG_0209, IMG_0211).  
 
The channel then moved between two stormwater ponds and straightened (perhaps artificially straightened 
upon the ponds creation). Some stream cutting occurred in this section, measuring up to 0.4m along both banks 
(IMG_0210). The channel became wider at this point measuring 2.5m wide by 1.3m deep at approximate bank 
full. The north stormwater pond then emptied into the main channel, causing significant erosion immediately 
on the side channel that drains to Riley Creek (IMG_0212). The culvert at the outlet of the stormwater pond was 
undercut by 1.2m. In this stretch the clay sediment formed mainly riffles and pools that were variable in depth 
and contained random and unusual deep pockets. Near the north tributary entrance (IMG_0214), the channel 
substrate shifted to sand/silt and the stream became a glide lacking any channel development (IMG_0213). 
After the tributary, the channel shifted south and widened, measuring 3m wide by 0.6m deep (IMG_0214). The 
surrounding bank vegetation was comprised of small shrubs, slightly increasing the amount of woody debris 
present in the channel. The stream eventually flowed past the District’s regular water quality monitoring site R4 
and through the large cement culvert under Park Road (IMG_0216). The culvert showed signs of wearing, 
including an apparent drop in the cement when entering the culvert, decaying cement walls, and exposed rebar 
(IMG_0217 & IMG_0218). 
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Subreach R4C–Park Road to Railroad Bridge  
MSHA: 38.7 (Fair); Pfankuch: 87 (Moderately Unstable) 
 
Staff began this creek walk at the large cement culvert under Park Road (IMG_0219). The water exited the 
culvert over a cement step and through an artificial rock riffle as seen in IMG_0219. The immediate groundcover 
near the culvert consisted of dense woody vegetation, mostly shrubs/buckthorn and small trees, and 
moderately dense herbaceous cover. Cover type evolved to a more open, wooded habitat towards the end of the 
subreach, consisting of patchy oak/mixed-hardwood upper canopy with very sparse herbaceous/understory 
cover (IMG_0232-IMG_0238). Leaf litter covered the ground and stream in slow water areas. Small business 
development limited the riparian zone along both banks, keeping it quite narrow early on in this subreach (10-
15 m). Near the end of the subreach the riparian zone did widen out to approximately 40-60 m and was 
bordered by the railroad tracks along the left bank. The slope gradient of the upper banks fluctuated throughout 
this reach, but on average it was less than 30%. The stream had good channel development, consisting of 
35%/25%/40% riffle/run/pool. The stream was graded at having fair sinuosity early on, but rather good 
sinuosity along the last two thirds of creek.  
 
Early on, the riffle substrate consisted of gravel and sand which quickly shifted to sand/silt for most of the 
subreach (IMG_0220). Staff did encounter multiple points of moderate to moderately severe bank erosion. The 
first site was along the right bank and measured 1.7m by 8m long (IMG_0221). There was also a large silt 
deposit at this point as seen in IMG_0221. Downstream was another erosion site on the left bank with a large 
amount of silt deposited in front of it; the bank erosion measured 1.5m tall by 8m long (IMG_0222). There was a 
dense patch of woody debris just downstream of this erosion site which can be partially seen in IMG_0222. 
Before reaching the IWCO walking bridge, which crossed the stream, staff encountered more woody debris and 
a stormwater culvert on the left bank. Many large boulders had been placed under the IWCO bridge to ensure its 
stability.(IMG_0223-IMG_0225). There was also slight erosion occurring near the footings of the bridge on both 
banks which could eventually threaten its integrity in the long-term (IMG_0224 & IMG_0225). During the 
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previous creek walk in 2014, the erosion around the bridge was observed to be much more severe. After the 
bridge, staff observed more incising, measuring about 1m-1.5m along both banks (IMG_0227). Another large silt 
deposit was seen in the middle of the stream in IMG_0227, as well as silt deposition along the left bank and 
heavy woody debris in the background. At this point the channel widened and formed a glide for a long stretch. 
The channel bank full dimensions were estimated at 3.6m wide by 1m deep (IMG_0228) and the current stream 
levels measured 2.7m wide by 0.3m deep. Staff soon encountered more heavy woody debris and small downed 
trees in front of a stormwater culvert (which was undercut 0.8m) along the left bank (IMG_0229).  
 
After the stormwater culvert, the stream became very sinuous.  The substrate shifted to sand and silt and there 
were many points of deposition. Channel development improved and pools within the channel were on average 
four times wider than riffles. Both stream banks continued to be incised about by approximately 1m 
(IMG_0231& IMG_0233). The surrounding vegetative cover thinned-out and shifted from a somewhat dense 
woody understory to open understory with a patchy deciduous over story (IMG_0232). Continuing 
downstream, a stormwater culvert along the right bank caused a large woody debris dam which had pooling 
water behind it (IMG_0231). After the culvert, three sites of major erosion were observed. The first site 
occurred on the outside bend of the left bank, and measured 2.7m tall by 6m long (IMG_0232). A downed tree 
seen in IMG_0232, had planks placed on it making a rudimentary walking bridge. The second major bank 
erosion site occurred on the right bank, measuring 3.8m by 5m long (IMG_0234). The erosion in this site was 
possibly caused by groundwater seepage. Before the last major erosion site and the end of the subreach, staff 
encountered a couple more spots with heavy woody debris and some silt/sand deposition (IMG_0235). The last 
erosion site was on the right bank before the box culvert running under the railroad bridge (IMG_0238). The 
ravine had junk scattered/dumped throughout it (IMG_0238). The walk ended at the box culvert running under 
the railroad bridge; cement inside the culvert was very degraded, exposing rebar (IMG_0236 & IMG_0237).  
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IMG-0223 
 
Woody debris 
dam and 
IWOC bridge 

 

IMG-0224 
 
Boulders 
under IWOC 
bridge  on left 
bank 

 

IMG-0225 
 
Right bank 
under IWOC 
bridge 

 

IMG-0226 
 
General 
stream photo 

 

IMG-0227 
 
Both banks 
incised, 1-
1.5m; silt 
deposition 
bar 

 

IMG-0228 
 
Channel 
widens and 
forms long 
glide; 2.7m 
wide x 0.3m 
deep 

 

IMG-0229 
 
Stormwater 
culvert on left 
bank, 
undercut 
0.8m 

 

IMG-0230 
 
General 
stream 
photo; silt 
depositon 
along channel 
boundaries 

 



  

Riley Creek Assessment: Reach 4 
Railroad Bridge Upstream of Powers Boulevard to Lake Susan 
Conducted by: RPBCWD staff [Josh Maxwell; Zach Dickhausen; Nicole Sullivan]  
Conducted on: 21, 28 November 2016 

9 Summary 
 

Site/Scope 

On the 21st of November at 1407 and on the 28th of November at 1302, 2016, Riley Purgatory Bluff Creek 

Watershed District (RPBCWD) and a student volunteer from the University of Minnesota conducted a stream 

corridor assessment of the subreaches R4D and R4E, within Reach 4 of Riley Creek. Staff started at the railroad 

bridge south of Park Road and north of Lake Drive West and ended at Lake Susan (approximately 0.65 stream 

miles). Staff walked both sides of the creek to assess overall stream conditions and to discover and prioritize 

possible restoration locations. Staff conducted a Modified Pfankuch Channel Stability Assessment and a 

Minnesota Pollution Control Agency (MPCA) Stream Habitat Assessment (MSHA) on the subreach to better 

characterize the stream. A GPS, and a GPS-enabled camera were used to mark points and take photos. 

• All pictures were taken Facing Downstream unless noted otherwise. 

• Right and Left bank are defined by looking downstream. 

• Erosion was defined as Slight, Moderate, or Severe. 

• Stream bank Erosion was measured from the streambed to the top of the eroding bank. 

• Vegetation was defined as Sparse, Patchy, or Dense. 

• All measurements were recorded in Meters. 

• All major erosion sites were labeled on the GPS by the erosion site number and reach (E#R4). 

  

Stream Features 

The stream in this section passed through mainly mixed deciduous forests, and the surrounding land-use 

consisted of small industry/business and residential developments set back about 40m from the stream. 

Substrates in this section consisted of fine sand and silt, silt being the predominant type. There were many 

occurrences of gravel/sand/silt deposition occurring on point bars, along channel banks, and near obstructions. 

Slope gradients started at 40 to 60% during the first quarter of subreach R4D, but decreased to less than 10% 

for the remainder of the section. The stream showed some sinuosity and channel development during the first 

half of R4D, but was mainly straight and a glide for much of the section.  

Areas of Concern 

Subreach R4D had nearly continuous erosion (0.5m) occurring along both banks with multiple larger 

erosion sites measuring up to 3.3m. Staff observed significant deposition of fine sediments 

throughout R4D, including one bar measuring almost 6m long. The subreach was not very sinuous 

throughout its entire length and limited channel development. Subreach R4E was extremely incised 

with banks continuously eroding measuring up to 2m in height. Evidence of some bank sloughing was 

found across both reaches, however R4E was considerably worse. The MSHA s cores were very poor 

as the stream had heavy deposits of silt, no channel development, and was very straight. Another 

area of concern was the metal pipe/cable found midway through the subreach which was about 3 

inches in diameter and spanned across the channel. At the end of R4E, there was also evidence of 

heavy deposition from the creek as seen by the delta extending 30m into Lake Susan.  



  

 
Subreach R4D–Railroad Bridge to Powers Blvd  
MSHA: 42.5 (Fair); Pfankuch: 95 (Unstable) 
 
Staff began this subreach at the box culvert underneath the railroad bridge south of Park Road and north of 
Lake Drive West (IMG_0240). The slope gradient immediately leaving the culvert was somewhat steep, 
averaging between 40 and 60% on both banks (IMG_0239). The vegetation consisted mainly of sparse to patchy 
deciduous forest that, with some very sparse herbaceous ground cover. Small business/industrial development 
was set back from the creek banks ranging between 20-50m. Channel development (riffle, run, pool) was fair, 
with only a few riffles and runs. Overall the stream could be considered a glide, caused by a series of woody 
debris dams that elevated water levels. Around 50-75% of the right bank and 25-50% of the left bank displayed 
erosion within this subreach.  
 
Immediately following the culvert, the right bank was continuously cutting measuring about 0.5m high 
(IMG_0239). Moving downstream, staff came upon the first small woody debris/leaf litter dam (IMG_0242). 
Early on channel development was good because of the increased flow concentrated at the culvert (IMG_0242). 
Gravel was present in small amounts during this stretch of the subreach, but the substrate consisted mostly of 
sand and silt, and remained a sand/silt mixture for the rest of the subreach (IMG_0246). Staff then came upon a 
larger woody debris dam, which had a considerable amount of water pooling behind it (IMG-0249). Along this 
woody debris dam was some deposition, as well as some erosion measuring about 2.5m tall by 6m long on the 
right bank (IMG_0250). Staff continued to monitor sediment types along the stream and observed a gravel/sand 
mixture in one riffle (IMG_0254). Further downstream, a more severe patch of erosion was present on the left 
bank measuring 3.3m high by 9m long (IMG_0255).  
 
The vegetation along the banks soon shifted from patchy trees to dense herbaceous vegetation and graminoids; 
here the creek width and depth decreased (IMG_0259). At this point, a grated stormwater culvert was present 
on the right bank, which was undercut 0.6m and had carved a small channel to the stream (IMG_0257 & 
IMG_0258). After the stormwater culvert, the right bank was experiencing a significant amount of bank 
sloughing (IMG_0259). Soon, the vegetation composition on the banks shifted back towards patchy, woody 
vegetation with patchy herbaceous ground cover. The slope gradient around the stream greatly decreased by 
this point, to below 10%. Staff began to encounter more woody debris and depositional bars after this 
vegetation shift took place (IMG_0260 & IMG_0261). As the stream shifted east, the right bank was eroding on 
the outside bend, measuring 1.4m high by 4m long (IMG_0261). Following the shift, a larger deposition zone 
occurred along the left bank measuring 3.5m long (IMG_0262) which was followed by another on the right bank 
measuring 6m (IMG_0264). Slightly downstream, staff also observed a short section of the right bank with 
undercutting occurring measuring about 0.5m (IMG_0296). In the last quarter of the subreach, woody debris 
and downed trees continued to be frequently present within the channel (IMG_0300, IMG_0306, IMG_0309). A 
small debris dam occurred because of the woody debris within the channel; it was holding back approximately 
0.3m of water (IMG_0300). After the debris dam, there was a small stretch where the left bank exhibited 
continuous cutting, measuring about 0.7m high (IMG_0304). Before ending the subreach at Powers Blvd, the 
stream was attempting to straighten and was cutting through the narrow point on a small horseshoe curve 
(IMG_0311 & IMG_0312). The subreach ended at the culvert running underneath Powers Blvd which had a 
considerable amount of woody debris built up on the remaining grate (IMG_0315).  
 



  

 

IMG-0240 
 
Culvert under 
the railroad 
bridge (facing 
upstream) 

 

IMG-0239 
 
Cutting along 
right bank, 
about 0.5m 
high 

 

IMG-0242 
 
Woody debris 
and leaf litter 

 

IMG-0243 
 
Continued 
cutting along 
right bank; 
cutting on left 
bank 

 

IMG-0246 
 
Sediment is 
50/50 
sand/silt 
 

 

IMG-0249 
 
Woody debris 
dam forming 
large pool; 
erosion on 
right bank 

 

IMG-0250 
 
Erosion 2.5m 
x 6m long on 
right bank. 

 

IMG-0253 
 
Deposition 
and woody 
debris; 
erosion left 
bank 



  

 

IMG-0254 
 
Gravel and 
sand in a riffle 

 

IMG-0255 
 
Large erosion 
patch, 3.3m x 
9m on right 
bank 

 

IMG-0257 
 
Stormwater 
culvert 
channel 
enterance 
along right 
bank 

 

IMG-0258 
 
Stormwater 
culvert along 
right bank, 
undercut 
0.6m 
 

 

IMG-0259 
 
Decrease in 
width and 
depth; 
increase in 
grasses; 
evidence of 
sloughing, 
right bank 

 

IMG-0260 
 
Woody debris 
and gravel 
deposition 
bar  

 

IMG-0261 
 
Woody debris 
dam; erosion 
1.4m x 4m 
long on right 
bank 

 

IMG-0262 
 
Large 
deposition 
area on left 
bank, 3.5 m 
long 



  

 

IMG-0264 
 
Large stretch 
of deposition 
along right 
bank, 6m long 

 

IMG-0296 
 
Stream is 
incised 0.5 to 
0.6m 

 

IMG-0300 
 
Woody debris 
dam holding 
back about 
0.3m of water 

 

IMG-0304 
 
Consistent 
cutting along 
left bank, 
about 0.7m 
high 

 

IMG-0306 
 
Downed trees 
adding to 
woody debris 
within stream 

 

IMG-0309 
 
Dense woody 
debris and 
downed trees 

 

IMG-0311 
 
Channel 
trying to cut 
through 
horseshoe 
curve, right 
bank 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

IMG-0312 
 
Channel 
trying to cut 
through 
horseshoe 
curve, right 
bank 



  

 

 

IMG-0315 
 
Culvert under 
Powers Blvd; 
debris 
buildup 

  

 

 
Subreach R4E–Powers Blvd to Lake Susan  
MSHA: 28 (Fair); Pfankuch: 100 (Unstable) 
 
Staff began this subreach at the culvert under Powers Blvd. Below the culvert the stream flowed through a large 
artificial rock riffle (IMG_0316). Residential housing was set back about 10m from the creek along the right 
bank, and Lake Susan Park Pond was 10-30m back from the left bank. Substrate consisted of a marl/clay-like 
sediment, which quickly shifted to deposited sand/silt. The surrounding slope gradient was below 10%. 
Surrounding vegetation was mainly patchy to dense woody vegetation, with sparse herbaceous cover. There 
stream was severely incised and actively eroding for nearly 100% of its length. The overwhelming majority of 
the channel was straight with no channel development (considered a glide). 
 
Just downstream from the culvert, the drainage off Powers Blvd and the recreational trail created eroded a 
channel to the stream (IMG_0317). At the confluence of the runoff channel and the stream, evidence of erosion 
was visible as the deposition of sand/silt/gravel occurred at the mouth of the outlet. Continuing downstream, 
the left bank had extensive erosion occurring, starting at about 1.5m and increasing to 1.8m tall further 
downstream. The bank was experiencing this severe erosion for about 20m downstream (IMG_0319 & 
IMG_0320). A stormwater culvert then entered on the right bank, draining into the stream over riprap 
(IMG_0321). Woody debris and deposition bars were common near the beginning of the subreach. A dense 
patch of woody debris with several small trees downed over the stream and a 2m long sand/silt depositional 
bar can be seen in IMG_0323. Staff soon observed erosion measuring 1.6m tall by 6m long occurring on the right 
bank (IMG_0324). There was also more erosion on the left bank measuring 1.5m by 5m long with more 
silt/sand deposition below (IMG_0325). There continued to be intermittent sediment deposits and woody 
debris along the stream. At one point, woody debris was dense enough to restrict flow and backup water 
(IMG_0326).  
 
Further downstream, signs of major sloughing from the past (partially healed over) was present on along both 
banks (IMG_0328 & IMG-0331). The stream was significantly incised at this point, actively contributing 
sediment to the channel (IMG_0329). When the stream shifted northeast, staff noticed a metal pipe/cable about 
three inches in diameter, protruding from the bank over/in the stream (IMG_0330). The stream then shafted 
east and straightened out with uniform depth and width (IMG_0332-IMG_0334). At this point the creek was 
about 2.25m wide by 0.4m deep and the approximate bankfull height was 2.5m by 1.6m (IMG_0334). There was 
a stretch of continuous sandy deposition, and some evidence of bank sloughing along the right bank 
(IMG_0333). Some gravel was found intermittently throughout the creeks but most was highly imbedded, and 
the main substrate was deposited silt.  
 



  

The creek soon came to the Lake Susan Park Pond outlet located on the left bank (IMG_0335). The channel to 
the stream had significant erosion occurring and the culvert was undercut 0.2m (IMG_0335). From Lake Susan 
Park Pond the stream remained a glide, widened, deepened, and became more straight. (IMG_0336 & 
IMG_0338). Herbaceous vegetation increased (patchy-dense) on the left bank; on the right bank, vegetation was 
a mixture of moderately dense woody and herbaceous vegetation. Staff observed some drainage forming a 
channel along the left bank, which was most likely stormwater draining from Lake Susan Park. Soon after the 
drainage channel, the creek ran under a walking bridge, which was part of a path around Lake Susan 
(IMG_0339). The creek walk ended at Lake Susan (IMG_0341). A large, sand/silt delta had formed from 
continuous sediment deposition at the outlet of the creek; the delta stretched about 30m into the Lake Susan 
(IMG_0342). 
 

 

IMG-0316 
 
Culvert under 
Powers Blvd 
and artificial 
riffle (facing 
upstream) 

 

IMG-0317 
 
Drainage 
eroding a 
channel on 
right bank 

 

IMG-0319 
 
Erosion along 
the left bank, 
1.5m tall by 
20m long 

 

IMG-0320 
 
Continuous 
erosion along 
left bank 
increased to 
1.8m tall 

 

IMG-0321 
 
Stormwater 
culvert on 
right bank; 
riprap at 
culvert 

 

IMG-0323 
 
Heavy woody 
debris and 
downed 
trees; 
continued 
erosion along 
left bank 



  

 

IMG-0324 
 
Erosion on 
right bank 
measuring 
1.6m by 6m 
long 

 

IMG-0325 
 
Erosion on 
left  bank 
measuring  
1.5m tall by 
5m long; 
sand/silt 
deposition 

 

IMG-0326 
 
Woody/leafy 
debris dam; 
continued 
erosion left 
bank 

 

IMG-0327 
 
Signs of 
major bank 
sloughing, 
partially 
healed over; 
right bank  

 

IMG-0328 
 
Signs of 
major bank 
sloughing, 
partially 
healed over; 
right bank 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

IMG-0329 
 
Severely 
incised 
channel; 
small woody 
debris 



  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

IMG-0330 
 
Metal 
pipe/cable 
about 3 
inches in 
diameter 
across 
channel 

 

IMG-0331 
 
Major bank 
sloughing 
and severely 
incised 
channel 

 

IMG-0332 
 
Channel 
straightens; 
glide 

 

IMG-0333 
 
Sandy/silt 
deposition 
and evidence 
of bank 
sloughing 
along right 
bank 

 

IMG-0334 
 
General 
stream photo 

 

IMG-0335 
 
Outlet culvert 
of Lake Susan 
Park pond, 
undercut 
0.2m; along 
left stream 
bank 



  

 

IMG-0336 
 
General 
stream 
photo; 
channel 
widens and 
deepens 

 

IMG-0338 
 
General 
stream photo 

 

IMG-0339 
 
Walking trail 
bridge over 
stream  

 

IMG-0341 
 
Riley Creek 
entering Lake 
Susan 

 IMG-0342 
 
Sand/silt 
deposition 
creating delta 
projecting 
about 30m 
into Lake 
Susan 

  

 

  



  

Riley Creek Assessment: Reach 4F 
Lake Susan to Rice Marsh Lake 
Conducted by: RPBCWD staff [Josh Maxwell; Zach Dickhausen; Nicole Sullivan]  

Conducted on: 28 November 2016 

 

10 Summary 
 

Site/Scope 

On the 28th of November at 1330, 2016, Riley Purgatory Bluff Creek Watershed District (RPBCWD) staff and a 

student volunteer from the University of Minnesota conducted a stream corridor assessment of the subreach 

R4F, within Reach 4 of Riley Creek. Staff started at the Lake Susan outlet and walked downstream to the Rice 

Marsh Lake (approximately 0.4 stream miles). Staff walked both sides of the creek to assess overall stream 

conditions and to discover and prioritize possible restoration locations. Staff conducted a Modified Pfankuch 

Channel Stability Assessment and a Minnesota Pollution Control Agency (MPCA) Stream Habitat Assessment 

(MSHA) on the subreach to better characterize the stream. A GPS, and a GPS-enabled camera were used to mark 

points and take photos. 

• All pictures were taken Facing Downstream unless noted otherwise. 

• Right and Left bank are defined by looking downstream. 

• Erosion was defined as Slight, Moderate, or Severe. 

• Stream bank Erosion was measured from the streambed to the top of the eroding bank. 

• Vegetation was defined as Sparse, Patchy, or Dense. 

• All measurements were recorded in Meters. 

• All major erosion sites were labeled on the GPS by the erosion site number and reach (E#R4). 

  

Weather Conditions 

Wind: Unknown 

Temp: 7.8 C 

Cloud Cover: 100% 

 

Stream Features 

This stream subreach passed through mainly grass prairies/wetlands with small business and residential areas 

set back about 100m from the stream channel along both banks. The channel disappeared in the wetland area 

about 100m to the west of Rice Marsh Lake. This subreach had substrates consisting of fine sand and silt 

(mostly sand). Slope gradients within this subreach were below 10%. The stream was sinuous across the 

subreach with little channel development. The stream was mostly considered a glide with various large pools 

present within the subreach. Most of the stream had overhanging grassy vegetation with very little shade. Little 

erosion occurred in this subreach however some major cutting and bank sloughing was evident. 

Areas of Concern 

There were no major areas of concern within this subreach. Erosion was limited. The remnant fence 

line across the stream just below Great Plains Boulevard should be removed to reduce scouring.  



  

 
Subreach R4F– Lake Susan to Rice Marsh Lake MSHA: 58.5 (Good); Pfankuch: 73 

(Moderately Unstable) 
 
Staff began this stream walk at the outlet of Lake Susan located on the East side of the Lake. There were several 
large trees down across the stream intlet (IMG_0345). The vegetation along the immediate banks near the 
outlet, consisted of patchy, deciduous forest. The stream was very shallow and wide. The surrounding slope 
gradient was below 10% (IMG_0346). Across most of the subreach, residential and small buisness development 
was set back 60m from the stream on the left bank and 100m from the right bank. Sediment in this part of the 
subreach consisted of mostly sand (about 95%). Just before the culvert under Great Plains Boulevard, a 
stormwater pond outlet entered the stream on the left bank and the grated overflow pipe for the stream was 
visible to the left of the main culvert (IMG_0347). There was some sparse woody debris and a overall increase in 
herbacious and graminoid vegetation leading up to the culvert.  
 
On the downstream side of Great Plains Blvd, there were a number of large boulders near the outflow of the 
culvert. There was also a dramatic increase of herbaceous and graminoid vegetation as the landscape opened up 
into a dense prairie/wetland type habitat (IMG_0349 & IMG_0351). Rooted aquatic vegetation was clearly 
visible in the areas with reduced flow, including curlyleaf pondweed, coontail, and elodea (IMG_0352). The 
bottom substrate consisted of mainly sand and silt, and there was a large deposit of sand/silt immediately 
downstream of the culvert. The stream began to narrow and became deeper downstream of the culvert. As staff 
continued downstream, they encountered a manmade obstruction made of two large metal t-posts which was 
possibly remnants of an old agricultural fence. Small logs/tree limbs had collected on the upstream side of the 
obstruction causing scouring just downstream (IMG_0353). Staff did not observe much stream development in 
this stretch of the subreach, as it was mainly a glide with a few large pools present (IMG_0354 & IMG_0358). The 
stream was however very sinuous forming five very large and uniform meanders before heading towards Rice 
Marsh Lake. Although the subreach was fairly stable, there were multiple areas along both banks showing 
evidence of bank sloughing (IMG_0358 & IMG_0360). The stream started to narrow as it shifted east twards Rice 
Marsh Lake, flowing through a stretch of wooded habitat. Before entering the wooded area, a large pool of 
variable depth had formed due to flow being conveyed from the drainage culvert located on the left bank under 
Great Plains Boulevard (IMG_0364).  
 
After the large pool, the vegetation changed rather abruptly from dense herbaceous vegetation and graminoids 
to dense woody vegetation (IMG_0366). There were a few, smaller depositional areas of small gravel and fine 
sands present in this stretch. Most of the bottom substrate still consisted of sand and silt. The presence of 
woody debris within the channel increased and became rather dense in some areas (IMG_0367). Staff observed 
minor cutting along both banks, of which there was little to none observed before this point (IMG_0366 & 
IMG_0370). Staff then came to a recreational trail bridge that allows the trail to completely circle Rice Marsh 
Lake (IMG_0370). The stream left the wooded area and the vegetation once again shifted abruptly to dense 
herbaceous and graminoid vegetation (IMG_0371). At this point, the stream split into several arms and began 
pooling in areas. The stream then began to dissipate into inundated, wetland/marsh area located on the west 
end of Rice Marsh Lake (IMG_0373-IMG_0375). The creek walk ended when the stream channel was no longer 
recognizable which was about 100m from the west side of Rice Marsh Lake (IMG_0375). 
 



  

 

IMG-0345 
 
Lake Susan 
outlet large; 
downed trees 
across 
channel  

 

IMG-0346 
 
General 
stream 
photo; low 
slopes and 
patchy 
woody 
vegetation 

 

IMG-0347 
 
Stormwater 
culvert left 
bank; Great 
Plains Blvd 
culvert  

 

IMG-0349 
 
Downstream 
view of 
culvert under 
Great Plains 
Blvd (facing 
upstream) 

 

IMG-0351 
 
Large grassy 
island below 
culvert 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

IMG-0352 
 
Aquatic 
vegetation 
including 
curlyleaf, 
coontail, and 
elodea  



  

 

IMG-0353 
 
Fencing 
causing 
debris dam 
and scouring  

 

IMG-0354 
 
General 
stream photo 

 

IMG-0356 
 
General 
stream 
photo; 
horseshoe 
stream bend 

 

IMG-0358 
 
Some bank 
sloughing 
(left bank) 

 

IMG-0360 
 
Evidence of 
bank 
sloughing 

 

IMG-0362 
 
General 
stream 
photo; some 
sparse woody 
vegetation 

 

IMG-0364 
 
Drainage 
culvert under 
Great Plains 
Blvd  

 

IMG-0366 
 
Increased 
woody 
vegetation; 
some minor 
bank cutting 
present 



  

 

IMG-0367 
 
Areas with 
moderate-
dense woody 
debris 

 

IMG-0370 
 
Walking 
bridge over 
stream 

 

IMG-0371 
 
Stream leaves 
wooded area 
and enters 
open, grassy 
wetland area 

 

IMG-0373 
 
Stream splits 
and 
dissipates 
into wetland 
west of Rice 
Marsh Lake 

 

IMG-0375 
 
Stream pools 
and 
dissipates 
into wetland 
west of Rice 
Marsh Lake 

  

  



  

Exhibit E 
2016 Lake and Creek Fact Sheets 

 



Lake Ann

Located in Chanhassen, Lake Ann is at the 
headwaters of Riley Creek. Over the past 40 
years, Lake Ann has consistently met Minnesota 
Pollution Control Agency clean water standards.

What’s happening

Dive deeper

Aquatic plants 
JaKa, J. and Newman, R. 2014. Aquatic Plant Community of 
Lakes Ann, Lotus, Lucy, Mitchell, Susan, Riley and Staring within 
the Riley Purgatory Bluff Creek Watershed: Final Report 2009 – 
2014. University of Minnesota.

Watershed study 
BARR Engineering. 2013. Lake Lucy and Lake Ann: Use 
Attainability Analysis.

Lake Ann

Lake Lucy

Po
w

er
s 

Bl
vd

N

Stormwater ponds 
RPBCWD. 2013. Stormwater pond project.

Carp management 
Bajer P.G., Headrick,M., Miller B. D. and 
Sorensen P. W. 2014. Development and 
implementation of a sustainable strategy to 
control common carp in Riley Creek Chain of 
Lakes. University of Minnesota.

2016

Size 119 acres
Volume 2005 acre-ft
Average depth 16.8 ft
Max depth 40 ft
Watershed size 250 acres
Land draining directly into 105 acres
MPCA lake classification Deep
Impairment listing Mercury
Trophic status Mesotrophic

Common fish Bluegill, White Sucker, 
Black Crappie, Yellow Perch

Invasive species
Curlyleaf Pondweed, 
Eurasian Watermilfoil, 
Common Carp

Water that falls anywhere within the 
white boarder drains to Lake Ann.

Interested in learning more? Explore the following 
reports on our website.

18681 Lake Drive East  
Chanhassen, MN 
55317

Contact us DiStriCt offiCe CoNtACt iNfo
952.607.6512 
info@rpbcwd.org 
rpbcwd.org

fiND uS oN
instagram 
facebook 

twitter

and find out how you 
can get involved

The plan guides district actions for a decade, and 
is currently being updated.

In 2016, the district embarked on a special outreach 
campaign to engage the community in updating 
the 10-Year Management Plan. This included public 
meetings, a survey, and tabling at local events. 
Over 500 residents shared their 
concerns about local waters. 
We gained insight into 
how residents use, and 
value water resources. 
This input helped 
frame the creation of 
the new plan’s goals 
and strategies. Once 
completed, the plan 
will guide district actions 
over the next decade. The 
community can continue to 
engage with the district in this process 
in 2017. Join our email newsletter list to stay up to 
date! Subscribe at: rpbcwd.org

upDAtiNg the WAterSheD 
mANAgemeNt plAN

80%

Decreasing pollution, beautifying 
your yard, and creating habitat 
are all possible through a cost-
share grant with the watershed 
district. The district’s cost-share 
grant program was created to help 
community members implement 
clean water projects. These could 
be projects that conserve water, 
like rainwater reuse systems, or 
projects that clean water, like 
raingardens. 

Awards: up to $3000 
(25% homeowner match)

Technical help available

interested? Contact: 
952-607-6481  
mjordan@rpbcwd.org

grANtS AvAilAble for projeCtS 
thAt help proteCt CleAN WAter

ChArACteriStiCS

WAterSheD bouNDArieS

Hwy 5

6% 
Farmland

2% 
Residential

45% 
Open Water

47% 
Open Space

lAND uSe in the Lake Ann Watershed

of survey respondents value 
wildlife watching & recreation 
near waterbodies (ex. trails). 
Full survey results at: 
rpbcwd.org
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how healthy is 
lake Ann?

Poor water clarity

Good water clarity
Water clarity 
is measured using a 
Secchi Disk, a black and 
white disk the size of a 
dinner plate. It is lowered 
into the water, and the 
depth at which it is no 
longer visible is recorded.

MPCA 
standard

Since 1972 2016
max min average max min average

tp <0.04 mg/l 0.055 0.009 0.025 0.04 0.02 0.029

Chl-a <14 ug/l 26 2 8.4 13.4 2.67 9.4

Secchi >1.4 m 6.8 1 2.5 3.7 1.6 2.5

Chlorophyll-a is the 
main pigment in algae, so 
measuring chl-a can tell 
us how much algae there 
is. Too much chl-a means 
that there are too many 
nutrients in the water. 

For the past 40 years, Lake Ann has consistently met the 
clean water standards set by the Minnesota Pollution 
Control Agency (MPCA). The graphs on the next page show 
the trends over time. The red line on each graph marks 
the MPCA standard. The goal is for the average values (the 
dots) to be below the red line. 

During the growing season (June - September), district staff visit 
Lake Ann every other week to collect water samples and take 
measurements. The water samples are sent to a lab where they 
are tested for several compounds including total phosphorous (TP) 
and chlorophyll a (Chl-a). Staff also measure how clear the water 
is using a disk that is lowered into the water until it can no longer 
be seen. All three of these parameters help indicate whether the 
water is clean. Find out more about each on the next page.

Ann is classified as a “Deep Lake”, which means that it is over 15 
feet deep and light can not reach the bottom in most of the lake. 
To be considered healthy by the MPCA, deep lakes need to be clear 
enough to see 1.4 meters down, and have very low TP and Chl-a 
levels. Water quality descreased slightly from 2015 to 2016, but 
remained well below the MPCA standards.

Water quality graphs 1972 - 2016

Rainwater runoff, the water that flows across yards, parking lots, and 
streets into stormdrains, is one of the main causes of pollution in urban 
areas. You can take simple actions to help protect Lake Ann. 
Keep the curb 
clean

reuse 
the rain

build a 
raingarden

Salt 
smart

Water with 
care

Sweep up leaves, 
grass clippings 
and fertilizer from 
driveways and 
streets.

Raingardens soak 
up water and filter 
out pollution. Visit 
our website for 
help.

Grass requires 
1-inch of water per 
week: about one 
hour of sprinkling 
per week if it has 
not rained.

The salt we use 
to melt ice can 
pollute our lakes 
and creeks. Use 
salt sparingly and 
always shovel 
first.

Collect 
and reuse 
rainwater with 
a rain barrel.

h
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p 
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 lake Ann healthy

Summary table

A young angler enjoys some winter fishing. An ice 
fishing contest is held on Ann most years.

Phosphorus is a 
nutrient that plants and 
algae need to grow. It is 
often measured as total 
phosphorus (TP). Too 
much phosphorous can 
cause algae blooms.

Points are growing season (Jun-Sep) averages. Thin lines are the min and max values for each year.

A common loon, the Minnesota state bird, enjoys 
a dip in Lake Ann.



5% 
Institutional

65% 
Residential

21% 
Open Water

9% 
Open Space

Land use in the Duck Lake Watershed

What’s happening

The plan guides district actions for a decade, and 
is currently being updated.

In 2016, the district embarked on a special outreach 
campaign to engage the community in updating 
the 10-Year Management Plan. This included public 
meetings, a survey, and tabling at local events. 
Over 500 residents shared their 
concerns about local waters. 
We gained insight into 
how residents use, and 
value water resources. 
This input helped 
frame the creation of 
the new plan’s goals 
and strategies. Once 
completed, the plan 
will guide district actions 
over the next decade. The 
community can continue to 
engage with the district in this process 
in 2017. Join our email mailing list to stay up to date! 

updating the Watershed 
management pLan

80%

Decreasing pollution, beautifying 
your yard, and creating habitat 
are all possible through a cost-
share grant with the watershed 
district. The district’s cost-share 
grant program was created to help 
community members implement 
clean water projects. These could 
be projects that conserve water, 
like rainwater reuse systems, or 
projects that clean water, like 
raingardens. 

awards: up to $3000 
(25% homeowner match)

Technical help available

interested? Contact: 
952-607-6481  
mjordan@rpbcwd.org

grants avaiLabLe for projeCts 
that heLp proteCt CLean Water

aquatic plants 
Blue Water Science. 2014. Aquatic plant surveys for Duck Lake, Eden Prairie, MN.

stormwater ponds 
RPBCWD. 2013. Stormwater pond project.

Watershed study 
BARR Engineering. 2016. Purgatory Creek Watershed Use Attainability Analysis.

Size 41 acres
Volume 131 acre-ft
Average depth 3.4 ft
Max depth 8 ft
Watershed size 233 acres
Land draining directly into 174 acres
MPCA lake classification Shallow
Impairment listing Not listed
Trophic status Eutrophic

Common fish Bluegill, Black Crappie, 
Bullhead

Invasive species Curlyleaf Pondweed, 
Common Carp

Duck Lake

Located in Eden Prairie, Duck is one of the 
district’s shallow lakes. Since 2011, it has seen 
improvement in water quality, and has met 
the Minnesota Pollution Control Agency’s clean 
water standards for several years.

Duck Lake
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Duck Lake Tr

Valley View Rd

Water that falls 
anywhere within the 
white boarder drains 

to duck Lake.

dive deeper Interested in learning more? Explore the following 
reports on our website.

2016

18681 Lake Drive East  
Chanhassen, MN 
55317

Contact us distriCt offiCe ContaCt info
952.607.6512 
info@rpbcwd.org 
rpbcwd.org

find us on
instagram 
facebook 

twitter

and find out how you 
can get involved

CharaCteristiCs

Watershed boundaries

of survey respondents value 
wildlife watching & recreation 
near waterbodies (ex. trails). 
Full survey results at: 
rpbcwd.org



District staff collect environmental and water 
quality data at Duck Lake.

Motorized boats are not allowed on shallow Duck 
Lake, but it is a popular place to kayak and canoe.
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how healthy is 
duck Lake?

Phosphorus is a 
nutrient that plants and 
algae need for growth. 
It is often measured as 
total phosphorus (TP). Too 
much phosphorous can 
cause algae blooms.

Poor water clarity

Good water clarity Water clarity 
is measured using a 
secchi disk, a black and 
white disk the size of a 
dinner plate. It is lowered 
into the water, and the 
depth at which it is no 
longer visible is recorded.

MPCA 
standard

since 1975 or 1996 2016
max min average max min average

tp <0.06 mg/l 0.191 0.24 0.067 0.069 0.023 0.049

Chl-a <20 ug/l 92.3 1.0 17.8 23.1 2.67 13.1

secchi >1 m 2.7 0.2 1.4 2.6 2.3 2.5

Chlorophyll a is the 
main pigment in algae, so 
measuring chl-a can tell 
us how much algae there 
is. Too much chl-a means 
that there are too many 
nutrients in the water. 

2016 saw some of the clearest water since records began 
on Duck Lake in 1975. Until 2011, Duck Lake had failed 
to meet the clean water standards set by the Minnesota 
Pollution Control Agency (MPCA). For the past six 
years however, water quality has improved. Continued 
monitoring will track whether this continues, and help us 
understand why. 

During the growing season (June - September), district staff visit 
Duck Lake every other week to collect water samples and take 
measurements. The water samples are sent to a lab where they 
are tested for several compounds including total phosphorous 
(TP) and chlorophyll a (Chl-a). Staff also measure how clear the 
water is using a disk that is lowered into the water until it can 
no longer be seen. All three of these parameters help indicate 
whether the water is clean. 

Duck is classified as a “Shallow Lake”, which means that it is 
generally less than 15 feet deep and light can reach the bottom in 
most of the lake. This ample light means that shallow lakes often 
have a lot of aquatic plants, and are habitat to many types of fish 
and birds. 

Water quality graphs 1975 - 2016

Rainwater runoff - the water that flows across yards, parking lots, and 
streets into stormdrains - is one of the main causes of pollution in urban 
areas. You can take simple actions to help protect Duck Lake. 
Keep the curb 
clean

reuse 
the rain

build a 
raingarden

salt 
smart

Water with 
care

Sweep up leaves, 
grass clippings 
and fertilizer from 
driveways and 
streets.

Raingardens soak 
up water and filter 
out pollution. Visit 
our website for 
help.

Grass requires 
1-inch of water per 
week: about one 
hour of sprinkling 
per week if it has 
not rained.

The salt we use 
to melt ice can 
pollute our lakes 
and creeks. Use 
salt sparingly and 
always shovel 
first.

Collect 
and reuse 
rainwater with 
a rain barrel.
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summary table
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Points are growing season (Jun-Sep) averages. Thin lines are the min and max values for each year.



What’s happening

16861 Lake Drive East  
Chanhasse, MN 55317

Contact us DistriCt offiCe ContaCt info
952.607.6512 
info@rpbcwd.org 
rpbcwd.org

finD us on
pinterest 
facebook 

twitter

and find out how you 
can get involved

Dive deeper

Watershed study 
BARR Engineering. 2016. Purgatory Creek Watershed 
Use Attainability Analysis.

updated Parks & trails Map 
Explore the watershed through our updated parks and 
trails map. Wnat a printed copy? Stop by our office!

Interested in learning more? Explore these 
reports and documents on our website.

The plan guides district actions for a decade, and 
is currently being updated.

In 2016, the district embarked on a special outreach 
campaign to engage the community in updating 
the 10-Year Management Plan. This included public 
meetings, a survey, and tabling at local events. 
Over 500 residents shared their 
concerns about local waters. 
We gained insight into 
how residents use, and 
value water resources. 
This input helped 
frame the creation of 
the new plan’s goals 
and strategies. Once 
completed, the plan 
will guide district actions 
over the next decade. The 
community can continue to 
engage with the district in this process 
in 2017. Join our email  newsletter list to stay up to 
date! Subscribe at: rpbcwd.org

uPDating the WatersheD 
ManageMent Plan

80%

Decreasing pollution, beautifying 
your yard, and creating habitat 
are all possible through a cost-
share grant with the watershed 
district. The district’s cost-share 
grant program was created to help 
community members implement 
clean water projects. These could 
be projects that conserve water, 
like rainwater reuse systems, or 
projects that clean water, like 
raingardens. 

awards: up to $3000 
(25% homeowner match)

Technical help available

interested? Contact: 
952-607-6481  
mjordan@rpbcwd.org

grants available for ProjeCts 
that helP ProteCt Clean Water

3% 
Commercial

40% 
Residential

10% 
Open Water

47% 
Open Space

of survey respondents value 
wildlife watching & recreation 
near waterbodies (ex. trails). 
Full survey results at: 
rpbcwd.org

Hyland 
Lake
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Hyland Lake

Located in Bloomington, Hyland Lake is 
surrounded by Hyland Lake Park Reserve, a 
Three Rivers Park District facility. Visitors can 
paddle the lake in the summer, hike nearby 
trails, and ski in the winter. 

2016

Size 83 acres
Volume 725 acre-ft
Average depth 7.5 ft
Max depth 10 ft
Watershed size 1040 acres
MPCA lake classification Shallow
Impairment listing Nutrients
Trophic status Eutrophic

Common fish Bluegill, Black Crappie, 
Walleye, Black Bullhead

Invasive species Curlyleaf Pondweed

CharaCteristiCs

WatersheD bounDaries

Water that 
falls anywhere 
within the white 
boarder drains 
to Hyland

n

lanD use in the Hyland Lake Watershed
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how healthy is 
hyland lake?

Phosphorus is a 
nutrient that plants and 
algae need for growth. 
It is often measured as 
total phosphorus (TP). Too 
much phosphorous can 
cause algae blooms.

Poor water clarity

Good water clarity
Water clarity 
is measured using a 
secchi Disk, a black and 
white disk the size of a 
dinner plate. It is lowered 
into the water, and the 
depth at which it is no 
longer visible is recorded.

MPCA 
standard

since 1971 2016
max min average max min average

tP <0.06 mg/l 0.252 0.031 0.105 0.107 0.05 0.085

Chl-a <20 ug/l 200 3.5 64.5 113.6 7.4 57.4

secchi >1 m 3.7 0.2 1.0 1.98 0.44 0.99

Chlorophyll a is the 
main pigment in algae, so 
measuring chl-a can tell 
us how much algae there 
is. Too much chl-a means 
that there are too many 
nutrients in the water. 

After a substantial decrease in 2015, water quality in Hyland 
Lake improved in 2016. However, it still failed to meet the 
clean water standards set by the Minnesota Pollution Control 
Agency (MPCA). The graphs on the next page show the trends 
over time. The red line on each graph marks the MPCA 
standard. The goal is for the average values (the dots) to be 
below the red line. 

During the growing season (June - September), Three Rivers Park 
District staff visit Hyland Lake every other week to collect water 
samples and take measurements. The samples are tested for several 
compounds including total phosphorous (TP) and chlorophyll a 
(Chl-a). Staff also measure how clear the water is using a disk that is 
lowered into the water until it can no longer be seen. All three of these 
parameters help indicate whether the water is clean. 

Hyland is classified as a “Shallow Lake”, which means that it is 
generally less than 15 feet deep and light can reach the bottom in 
most of the lake. This ample light means that shallow lakes often have 
a lot of aquatic plants, and are habitat to many types of fish and birds. 
To be considered healthy by the MPCA, shallow lakes need to be clear 
enough to see one meter down, and have low TP and Chl-a levels. 

Water quality graphs 1971 - 2016

Rainwater runoff, the water that flows across yards, parking lots, and 
streets into stormdrains, is one of the main causes of pollution in urban 
areas. You can take simple actions to help protect Hyland Lake. 
Keep the curb 
clean

reuse 
the rain

build a 
raingarden

salt 
smart

Water with 
care

Sweep up leaves, 
grass clippings 
and fertilizer from 
driveways and 
streets.

Raingardens soak 
up water and filter 
out pollution. Visit 
our website for 
help.

Grass requires 
1-inch of water per 
week: about one 
hour of sprinkling 
per week if it has 
not rained.

The salt we use 
to melt ice can 
pollute our lakes 
and creeks. Use 
salt sparingly and 
always shovel 
first.

Collect 
and reuse 
rainwater with 
a rain barrel.

h
el

p 
ke

ep
 h

yland healthy summary table

Points are growing season (Jun-Sep) averages. Thin lines are the min and max values for each year.

Staff install a water level sensor on Hyland Lake. 
The sensor tracks how high the lake gets.

A skiier enjoys a winter outing in Hyland Lake 
Park.



18681 Lake Drive East  
Chanhassen, MN 
55317

Contact us DistriCt offiCe ContaCt info
952.607.6512 
info@rpbcwd.org 
rpbcwd.org

finD us on
instagram 
facebook 

twitter

and find out how you 
can get involved

The plan guides district actions for a decade, and 
is currently being updated.

In 2016, the district embarked on a special outreach 
campaign to engage the community in updating 
the 10-Year Management Plan. This included public 
meetings, a survey, and tabling at local events. 
Over 500 residents shared their 
concerns about local waters. 
We gained insight into 
how residents use, and 
value water resources. 
This input helped 
frame the creation of 
the new plan’s goals 
and strategies. Once 
completed, the plan 
will guide district actions 
over the next decade. The 
community can continue to 
engage with the district in this process 
in 2017. Join our email newsletter list to stay up to 
date! Subscribe at: rpbcwd.org

upDating the watersheD 
management plan

of survey respondents value 
wildlife watching & recreation 
near waterbodies (ex. trails). 
Full survey results at: 
rpbcwd.org

80%

aquatic plants 
Blue Water Science. 2014. Aquatic plant surveys for Idlewild Lake, Eden Prairie, MN.

stormwater ponds 
RPBCWD. 2013. Stormwater pond project.

watershed study 
BARR Engineering. 2016. Purgatory Creek Watershed Use Attainability Analysis.

Lake  
Idlewild

hwy 212

494

what’s happening

Dive deeper Interested in learning more? Explore the following 
reports on our website.

Lake Idlewild
2016

Located in Eden Prairie, Idlewild is a part of the 
Purgatory Creek Watershed. Painted turtles 
are a common site in this small basin, which 
is completely surrounded by commercial 
development.

Size 15 acres
Volume 51 acre-ft
Average depth 4 ft
Max depth 8.2 ft
Watershed size 89 acres
MPCA lake classification Not classified
Impairment listing Not listed
Trophic status Eutrophic

Common fish
Bluegill, Black Crappie, 
Black Bullhead, Golden 
Shiner

Invasive species None Listed

CharaCteristiCs

watersheD bounDaries

n

Water that 
falls anywhere 
within the white 
boarder drains 
to Lake Idlewild.

15% 
Open Water

69% 
Commercial

2% 
Roads

14% 
Open Space

lanD use in the Lake Idlewild Watershed

Decreasing pollution, beautifying 
your yard, and creating habitat 
are all possible through a cost-
share grant with the watershed 
district. The district’s cost-share 
grant program was created to help 
community members implement 
clean water projects. These could 
be projects that conserve water, 
like rainwater reuse systems, or 
projects that clean water, like 
raingardens. 

awards: up to $3000 
(25% homeowner match)

Technical help available

interested? Contact: 
952-607-6481  
mjordan@rpbcwd.org

grants available for projeCts 
that help proteCt Clean water
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how healthy is 
lake idlewild?

Phosphorus is a 
nutrient that plants and 
algae need for growth. 
It is often measured as 
total phosphorus (TP). Too 
much phosphorous can 
cause algae blooms.

Poor water clarity

Good water clarity water clarity 
is measured using a 
secchi Disk, a black and 
white disk the size of a 
dinner plate. It is lowered 
into the water, and the 
depth at which it is no 
longer visible is recorded.

MPCA 
standard

2014-2016 2016
max min average max min average

tp <0.06 mg/l 0.102 0.038 0.056 0.074 0.038 0.056

Chl-a <20 ug/l 33 1.1 9.1 16.4 2.1 5.75

secchi >1 m 2.6 1.1 1.9 2.4 1.5 1.8

Chlorophyll a is the 
main pigment in algae, so 
measuring chl-a can tell 
us how much algae there 
is. Too much chl-a means 
that there are too many 
nutrients in the water. 

Lake Idlewild was first monitored in 2014. All three years 
water quality has met, or been near to the clean water 
standards set by the Minnesota Pollution Control Agency 
(MPCA). The graphs on the next page show the trends over 
time. The red line on each graph marks the MPCA standard. 
The goal is for the average values (dots) to be below that line. 

During the growing season (June - September), the city of Eden 
Prairie or the watershed district visits Lake Idlewild every other week 
to collect water samples and take measurements. The samples are 
sent to a lab to be tested for several compounds including total 
phosphorous (TP) and chlorophyll a (Chl-a). Staff also measures how 
clear the water is using a disk that is lowered into the water until it 
can no longer be seen. All three of these parameters help indicate 
whether the water is clean. 

Idlewild was recently reclassified from a “Shallow Lake” to a wetland. 
However it continues to be monitored for water quality, and using the 
shallow lake water standards can be a useful bench mark for seeing 
how the lake health changes over time.

water quality graphs 2014 - 2016

Rainwater runoff - the water that flows across yards, parking lots, and 
streets into stormdrains - is one of the main causes of pollution in urban 
areas. You can take simple actions to help protect Lake Idlewild. 
Keep the curb 
clean

reuse 
the rain

build a 
raingarden

salt 
smart

water with 
care

Sweep up leaves, 
grass clippings 
and fertilizer from 
driveways and 
streets.

Raingardens soak 
up water and filter 
out pollution. Visit 
our website for 
help.

Grass requires 
1-inch of water per 
week: about one 
hour of sprinkling 
per week if it has 
not rained.

The salt we use 
to melt ice can 
pollute our lakes 
and creeks. Use 
salt sparingly and 
always shovel 
first.

Collect 
and reuse 
rainwater with 
a rain barrel.

h
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ke
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 id

lewild healthy
summary table

Points are growing season (Jun-Sep) averages. Thin lines are the min and max values for each year.

Collecting water samples on Lake Idlewild.

Painted turtles sun themselves on a log.



What’s happening

Dive deeper Interested in learning more? Explore the following 
reports on our website.

18681 Lake Drive East  
Chanhassen, MN 
55317

Contact us DistriCt offiCe ContaCt info
952.607.6512 
info@rpbcwd.org 
rpbcwd.org

finD us on
instagram 
facebook 

twitter

and find out how you 
can get involved

The plan guides district actions for a decade, and 
is currently being updated.

In 2016, the district embarked on a special outreach 
campaign to engage the community in updating 
the 10-Year Management Plan. This included public 
meetings, a survey, and tabling at local events. Over 
500 residents shared their 
concerns about local 
waters. We gained 
insight into how 
residents use, 
and value water 
resources. This 
input helped frame 
the creation of the 
new plan’s goals 
and strategies. Once 
completed, the plan will 
guide district actions over 
the next decade. The community 
can continue to engage with the district in this process 
in 2017. Join our email newsletter list to stay up to 
date! Subscribe at: rpbcwd.org

upDating the WatersheD 
management plan

80%

invasive Carp unDer Control in 
lotus lake
The district has wrapped up this season’s carp monitoring 
on Lotus Lake, and good news, carp numbers are under 
control! Common carp, an invasive species to Minnesota 
water bodies, have a detrimental effect on our lakes and 
streams. They disturb sediment, reducing water quality 
and the presence of native plants. They also feed on 
macro invertebrates, which feed on algae. This can lead to 
excessive algal blooms on the lake which further impacts 
water quality.

District staff 
completed two types 
of carp monitoring in 
summer and autumn. 
They conducted 
surveys to estimate 
carp numbers, and set 
out nets to estimate 
carp reproduction. 
Electrofishing stuns fish momentarily, but doesn’t harm 
them. Staff can then spot the carp, and capture them for 
measuring. Staff did not find any young carp in their trap 
nets. This means carp are spawing very little in Lotus, which 
is excellent news for the lake. 

aquatic plants 
JaKa, J. and Newman, R. 2014. Aquatic Plant Community 
of Lakes Ann, Lotus, Lucy, Mitchell, Susan, Riley 
and Staring within the Riley Purgatory Bluff Creek 
Watershed: Final Report 2009 – 2014. University of 
Minnesota.

paleolimnology 
Ramstack J. M. and Edlund M. B. 2011. Historical water 
quality and ecological change of three lakes in the Riley 
Purgatory Bluff Creek Watershed District, MN.

Carp management 
Bajer P.G., Headrick,M., Miller B. D. and Sorensen P. W. 2014. 
Development and implementation of a sustainable strategy to 
control common carp in Riley Creek Chain of Lakes. U of M. 

Watershed study 
BARR Engineering. 2016. Purgatory Creek Watershed Use 
Attainability Analysis.

stormwater ponds 
RPBCWD. 2013. Stormwater pond project.

of survey respondents value 
wildlife watching & recreation 
near waterbodies (ex. trails). 
Full survey results at: 
rpbcwd.org

Lotus  
LakePow

ers Blvd

Purgatory 
Creek

Lotus Lake
2016

Located in eastern Chanhassen, Lotus Lake is 
one of three headwaters of Purgatory Creek. 
Water flows out of Lotus into the south fork of 
Purgatory Creek which eventually meets up with 
two other forks.

n
Size 248 acres
Volume 2500 acre-ft
Average depth 16 ft
Max depth 31 ft
Watershed size 1406 acres
Land draining directly into 316 acres
MPCA lake classification Deep
Impairment listing Mercury & Nutrients
Trophic status Hypereutrophic

Common fish Bluegill, Yellow Perch, 
Walleye

Invasive species Eurasian Watermilfoil, 
Common Carp

Water that falls anywhere within the white boarder 
drains to Lotus Lake.

CharaCteristiCs

WatersheD bounDaries

66% 
Residential

18% 
Open Water

15% 
Open Space

lanD use in the Lotus Lake Watershed

1% 
Commercial
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how healthy is 
lotus lake?

Phosphorus is a 
nutrient that plants and 
algae need for growth. 
It is often measured as 
total phosphorus (TP). Too 
much phosphorous can 
cause algae blooms.

Good water clarity

Water clarity 
is measured using a 
secchi Disk, a black and 
white disk the size of a 
dinner plate. It is lowered 
into the water, and the 
depth at which it is no 
longer visible is recorded.

MPCA 
standard

1972 - 2015 2016
max min average max min average

tp <0.04 mg/l 0.15 0.01 0.06 0.11 0.043 0.069

Chl-a <14 ug/l 192 2.7 35.5 106 20.5 47.1

secchi >1.4 m 4.2 0.3 1.3 2.8 0.85 1.7

Chlorophyll-a is the 
main pigment in algae, so 
measuring chl-a can tell 
us how much algae there 
is. Too much chl-a means 
that there are too many 
nutrients in the water. 

Water clarity improved slightly from 2015 to 2016, but 
Lotus Lake still failed to meet the clean water standards 
set by the Minnesota Pollution Control Agency (MPCA). 
The graphs on the next page show the trends over time. 
The red line on each graph marks the MPCA standard. The 
goal for each graph is for the average values (the dots) to 
be below the red line. 

During the growing season (June - September), district staff visit 
Lotus Lake every other week to collect water samples and take 
measurements. The samples are sent to a lab where they are 
tested for several compounds including total phosphorous (TP) 
and chlorophyll a (Chl-a). Staff also measure how clear the water 
is using a disk that is lowered into the water until it can no longer 
be seen. All three of these parameters help indicate whether the 
water is clean.

Lotus is classified as a “Deep Lake”, which means that it is over 15 
feet deep and light can not reach the bottom in most of the lake. 
To be considered healthy by the MPCA, deep lakes need to be 
clear enough to see 1.4 meters down, and have very low TP and 
Chl-a levels.

Water quality graphs 1972 - 2016

Rainwater runoff, the water that flows across yards, parking lots, and 
streets into stormdrains, is one of the main causes of pollution in urban 
areas. You can take simple actions to help protect Lotus Lake. 
keep the curb 
clean

reuse 
the rain

build a 
raingarden

salt 
smart

Water with 
care

Sweep up leaves, 
grass clippings 
and fertilizer from 
driveways and 
streets.

Raingardens soak 
up water and filter 
out pollution. Visit 
our website for 
help.

Grass requires 
1-inch of water per 
week: about one 
hour of sprinkling 
per week if it has 
not rained.

The salt we use 
to melt ice can 
pollute our lakes 
and creeks. Use 
salt sparingly and 
always shovel 
first.

Collect 
and reuse 
rainwater with 
a rain barrel.

h
el

p 
ke

ep
 lotus lake healthy

summary table

Poor water clarity

Points are growing season (Jun-Sep) averages. Thin lines are the min and max values for each year.

Staff collect water samples on Lotus Lake during 
a beautiful summer day.

A loon enjoys a paddle on Lotus.
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Lake Lucy
2016

What’s happening

Dive deeper

Aquatic plants 
Dunne, M. and Newman, R. 2017. Aquatic Plant Community of 
Lakes Lucy, Mitchell, Susan, Riley and Staring: Annual Report for 
2016. University of Minnesota. 
 
JaKa, J. and Newman, R. 2014. Aquatic Plant Community of 
Lakes Ann, Lotus, Lucy, Mitchell, Susan, Riley and Staring within 
the Riley Purgatory Bluff Creek Watershed: Final Report 2009 – 
2014. University of Minnesota.

Wenck Associates Inc. 2015. Lake Lucy Aquatic Plant 
Managment Plan.

Watershed study 
BARR Engineering. 2013. Lake Lucy and Lake Ann: 
Use Attainability Analysis.

Carp management 
Bajer P.G., Headrick,M., Miller B. D. and Sorensen 
P. W. 2014. Development and implementation of 
a sustainable strategy to control common carp in 
Riley Creek Chain of Lakes. U of M.

Stormwater ponds 
RPBCWD. 2013. Stormwater pond project.

Interested in learning more? Explore the following 
reports on our website.

18681 Lake Drive East  
Chanhassen, MN 
55317

Contact us DiStriCt offiCe ContACt info
952.607.6512 
info@rpbcwd.org 
rpbcwd.org

finD uS on
instagram 
facebook 

twitter

and find out how you 
can get involved

The plan guides district actions for a decade, and 
is currently being updated.

In 2016, the district embarked on a special outreach 
campaign to engage the community in updating 
the 10-Year Management Plan. This included public 
meetings, a survey, and tabling at local events. 
Over 500 residents shared their 
concerns about local waters. 
We gained insight into 
how residents use, and 
value water resources. 
This input helped 
frame the creation of 
the new plan’s goals 
and strategies. Once 
completed, the plan 
will guide district actions 
over the next decade. The 
community can continue to 
engage with the district in this process 
in 2017. Join our email newsletter list to stay up to 
date! Subscribe at: rpbcwd.org

upDAting the WAterSheD 
mAnAgement plAn

80%

Decreasing pollution, beautifying 
your yard, and creating habitat 
are all possible through a cost-
share grant with the watershed 
district. The district’s cost-share 
grant program was created to help 
community members implement 
clean water projects. These could 
be projects that conserve water, 
like rainwater reuse systems, or 
projects that clean water, like 
raingardens. 

Awards: up to $3000 
(25% homeowner match)

Technical help available

interested? Contact: 
952-607-6481  
mjordan@rpbcwd.org

grAntS AvAilAble for projeCtS 
thAt help proteCt CleAn WAter

Lake Lucy is the headwaters to Riley Creek. 
Water flows out of Lucy to Lake Ann and then 
Riley Creek. On its way south to the Minnesota 
River, Riley Creek passes through Lakes Susan, 
Rice Marsh, and Riley.

Size 88 acres
Volume 558 acre-ft
Average depth 6.5 ft
Max depth 20 ft
Watershed size 997 acres
Land draining directly into 111 acres
MPCA lake classification Shallow
Impairment listing Mercury
Trophic status Eutrophic

Common fish Bluegill, Northern Pike, 
Yellow Bullhead

Invasive species
Curlyleaf Pondweed, 
Eurasian Watermilfoil, 
Common Carp

Water that falls anywhere within the white boarder 
drains to Lake Lucy.

ChArACteriStiCS

WAterSheD bounDArieS

45% 
Residential

14% 
Open Water

39% 
Open Space

lAnD uSe in the Lake Lucy Watershed

n

2% 
Commercial

of survey respondents value 
wildlife watching & recreation 
near waterbodies (ex. trails). 
Full survey results at: 
rpbcwd.org



0.0

0.5

1.0

1.5

2.0

2.5
1972 1977 1982 1987 1992 1997 2002 2007 2012

Se
cc

hi
 d

is
k 

de
pt

h 
(m

)

0

20

40

60

80

100

1972 1977 1982 1987 1992 1997 2002 2007 2012

C
hl

or
op

hy
ll-

a 
(u

g/
L)

0.00

0.03

0.06

0.09

0.12

1972 1977 1982 1987 1992 1997 2002 2007 2012

Ph
os

ph
or

us
 (

m
g/

L)

how healthy is  
lake lucy?

Phosphorus is a 
nutrient that plants and 
algae need for growth. 
It is often measured as 
total phosphorus (TP). Too 
much phosphorous can 
cause algae blooms.

Poor water clarity

Good water clarity Water clarity 
is measured using a 
Secchi Disk, a black and 
white disk the size of a 
dinner plate. It is lowered 
into the water, and the 
depth at which it is no 
longer visible is recorded.

MPCA 
standard

1972 - 2015 2016
max min average max min average

tp <0.06 mg/l 0.11 0.03 0.064 0.131 0.052 0.077

Chl-a <20 ug/l 87 2.7 29.8 52.5 14.2 32.8

Secchi >1 m 6.9 0.5 1.3 1.95 0.75 1.1

Chlorophyll a is the 
main pigment in algae, so 
measuring chl-a can tell 
us how much algae there 
is. Too much chl-a means 
that there are too many 
nutrients in the water. 

Water quality in Lake Lucy increased slightly from 2015 
to 2016. However, it only met one of the clean water 
standards set by the Minnesota Pollution Control Agency 
(MPCA). The graphs on the next page show the trends 
over time. The red line on each graph marks the MPCA 
standard. The goal is for the average values (the dots) to 
be below the red line. 

During the growing season (June - September), district staff 
visit Lake Lucy every other week to collect water samples and 
take measurements. The samples are sent to a lab and tested 
for several compounds including total phosphorous (TP) and 
chlorophyll a (Chl-a). Staff also measure how clear the water is 
using a disk that is lowered into the water until it can no longer be 
seen. These parameters help indicate whether the water is clean. 

Lucy is classified as a “Shallow Lake”, which means that it is 
generally less than 15 feet deep and light can reach the bottom in 
most of the lake. This ample light means that shallow lakes often 
have a lot of aquatic plants, and are habitat to many types of fish 
and birds. To be considered healthy by the MPCA, shallow lakes 
need to be clear enough to see one meter down, and have low TP 
and Chl-a levels. 

Water quality graphs 1972 - 2016

Rainwater runoff, the water that flows across yards, parking lots, and 
streets into stormdrains, is one of the main causes of pollution in urban 
areas. You can take simple actions to help protect Lake Lucy. 
Keep the curb 
clean

reuse 
the rain

build a 
raingarden

Salt 
smart

Water with 
care

Sweep up leaves, 
grass clippings 
and fertilizer from 
driveways and 
streets.

Raingardens soak 
up water and filter 
out pollution. Visit 
our website for 
help.

Grass requires 
1-inch of water per 
week: about one 
hour of sprinkling 
per week if it has 
not rained.

The salt we use 
to melt ice can 
pollute our lakes 
and creeks. Use 
salt sparingly and 
always shovel 
first.

Collect 
and reuse 
rainwater with 
a rain barrel.

h
el

p 
ke

ep
 lake lucy healthy

Summary table

Points are growing season (Jun-Sep) averages. Thin lines are the min and max values for each year.

Native iris bloom along the edges of Lake Lucy.

Staff collect environmental measurements.
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Mitchell Lake

Located in Eden Prairie, Mitchell Lake is a part 
of the Purgatory Creek chain of lakes. During 
high water events it outflows through an 
overflow pipe to Red Rock Lake.

What’s happening

Dive deeper

Aquatic plants 
Dunne, M. and Newman, R. 2017. Aquatic Plant 
Community of Lakes Lucy, Mitchell, Susan, Riley 
and Staring: Annual Report for 2016. University of 
Minnesota.

JaKa, J. and Newman, R. 2014. Aquatic Plant Community 
of Lakes Ann, Lotus, Lucy, Mitchell, Susan, Riley 
and Staring: Final Report 2009 – 2014. University of 
Minnesota.

Stormwater ponds 
RPBCWD. 2013. Stormwater pond project.

Paleolimnology 
Ramstack J. M. and Edlund M. B. 2011. Historical water 
quality and ecological change of three lakes in the Riley 
Purgatory Bluff Creek Watershed District, MN. 
 
Watershed study 
Barr Engineering. 2016. Purgatory Creek Watershed Use 
Attainability Analysis.

2016

Size 124 acres
Volume 729 acre-ft
Average depth 5.3 ft
Max depth 19 ft
Watershed size 937 acres
Land draining directly into 154 acres
MPCA lake classification Shallow
Impairment listing Mercury
Trophic status Hypereutrophic

Common fish
Bluegill, Black Bullhead, 
Black Crappie, Northern 
Pike, Pumpkinseed

Invasive species
Curlyleaf Pondweed, 
Eurasian Watermilfoil, 
Purple Loosestrife

Interested in learning more? Explore the following 
reports on our website.

18681 Lake Drive East  
Chanhassen, MN 
55317

Contact us DiStriCt offiCe ContACt info
952.607.6512 
info@rpbcwd.org 
rpbcwd.org

finD uS on
instagram 
facebook 

twitter

and find out how you 
can get involved

The plan guides district actions for a decade, and 
is currently being updated.

In 2016, the district embarked on a special outreach 
campaign to engage the community in updating 
the 10-Year Management Plan. This included public 
meetings, a survey, and tabling at local events. 
Over 500 residents shared their 
concerns about local waters. 
We gained insight into 
how residents use, and 
value water resources. 
This input helped 
frame the creation of 
the new plan’s goals 
and strategies. Once 
completed, the plan 
will guide district actions 
over the next decade. The 
community can continue to 
engage with the district in this process 
in 2017. Join our email newsletter list to stay up to 
date! Subscribe at: rpbcwd.org

uPDAting the WAterSheD 
mAnAgement PlAn

80%

In 2015, the Timber Lakes Association received a cost-
share grant from the watershed district to rejuvenate 
their shoreline buffer. The buffer had been severly 
damaged during the period of high water in 2014. In 
2016, invasive species were removed, and 140 feet 

of shoreline were 
restored with native 
plantings. Cost-share 
funding is again 
available in 2017. 
Homeowners can 
receive up to $3,000 
for projects that help 
protect and improve 
water resources. 
Associations and 
nonprofits can 
receive up to 
$20,000. Interested? 
Contact us at: 952-
607-6481, or info@
rpbcwd.org.

timber lAkeS ASSoCiAtion tAke 
on Shoreline reStorAtion

ChArACteriStiCS

WAterSheD bounDArieS

12% 
Commercial

56% 
Residential

5% 
Roads

lAnD uSe in the Mitchell Lake Watershed

Water that falls anywhere within the white boarder 
drains to Mitchell Lake.

n

before

After

13% 
Open Water

14% 
Open Space

of survey respondents value 
wildlife watching & recreation 
near waterbodies (ex. trails). 
Full survey results at: 
rpbcwd.org
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how healthy is 
mitchell lake?

Poor water clarity

Good water clarity
Water clarity 
is measured using a 
Secchi Disk, a black and 
white disk the size of a 
dinner plate. It is lowered 
into the water, and the 
depth at which it is no 
longer visible is recorded.

MPCA 
standard

1972 - 2015 2016
max min average max min average

tP <0.06 mg/l 0.33 0.02 0.079 0.08 0.04 0.07

Chl-a <20 ug/l 211 1 36.8 66.2 12.8 33.0

Secchi >1 m 4.1 0.3 1.2 2.07 0.49 0.95

Chlorophyll a is the 
main pigment in algae, so 
measuring chl-a can tell 
us how much algae there 
is. Too much chl-a means 
that there are too many 
nutrients in the water. 

After decades of failing to meet the clean water standards set 
by the Minnesota Pollution Control Agency (MPCA), Mitchell 
Lake has improved and been at or near standards for the 
last six years. Continued water sampling will help monitor 
whether the trend persists.

The graphs on the next page show the trends over time. The red line 
on each graph marks the MPCA standard. The goal is for the average 
values (the dots) to be below the red line.

During the growing season (Jun - Sept), the city of Eden Praire visits 
Mitchell Lake to collect water samples and take measurements. 
The samples are tested for several compounds including total 
phosphorous (TP) and chlorophyll a (Chl-a). The city also measures 
how clear the water is using a disk that is lowered into the water until 
it can not be seen. These tests help indicate if the water is clean. 

Mitchell is classified as a “Shallow Lake”, which means that it is 
generally less than 15 feet deep and light can reach the bottom in 
most of the lake. This ample light means that shallow lakes often have 
a lot of aquatic plants, and are habitat to many types of fish and birds. 
To be considered healthy by the MPCA, shallow lakes need to be clear 
enough to see 1 meter down, and have low TP and Chl-a levels.

Water quality graphs 1972 - 2016

Rainwater runoff, the water that flows across yards, parking lots, and 
streets into stormdrains, is one of the main causes of pollution in urban 
areas. You can take simple actions to help protect Mitchell Lake. 
keep the curb 
clean

reuse 
the rain

build a 
raingarden

Salt 
smart

Water with 
care

Sweep up leaves, 
grass clippings 
and fertilizer from 
driveways and 
streets.

Raingardens soak 
up water and filter 
out pollution. Visit 
our website for 
help.

Grass requires 
1-inch of water per 
week: about one 
hour of sprinkling 
per week if it has 
not rained.

The salt we use 
to melt ice can 
pollute our lakes 
and creeks. Use 
salt sparingly and 
always shovel 
first.

Collect 
and reuse 
rainwater with 
a rain barrel.

h
el

p 
ke

ep
 m

itchell healthy
Summary table

Points are growing season (Jun-Sep) averages. Thin lines are the min and max values for each year.

An osprey looks out on Mitchell Lake, scanning the 
surface for signs of the fish it relies on for food.

Staff head out on a blustery day to take samples 
to monitor zooplankton, an important food for 
native fishes.
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Phosphorus is a 
nutrient that plants and 
algae need for growth. 
It is often measured as 
total phosphorus (TP). Too 
much phosphorous can 
cause algae blooms.
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What’s happening

Dive deeper

Aquatic plants 
Freshwater Scientific Services. 2015. Aquatic Plant Community of Red Rock Lake.

Wenck Associates Inc. 2015. Red Rock Lake Plant Management Plan.

Stormwater ponds 
RPBCWD. 2013. Stormwater pond project.

Watershed study 
BARR Engineering. 2016. Purgatory Creek Watershed Use Attainability Analysis. 

Interested in learning more? Explore the following 
reports on our website.

18681 Lake Drive East  
Chanhassen, MN 
55317

Contact us DiStriCt offiCe ContACt info
952.607.6512 
info@rpbcwd.org 
rpbcwd.org

finD uS on
instagram 
facebook 

twitter

and find out how you 
can get involved

The plan guides district actions for a decade, and 
is currently being updated.

In 2016, the district embarked on a special outreach 
campaign to engage the community in updating 
the 10-Year Management Plan. This included public 
meetings, a survey, and tabling at local events. 
Over 500 residents shared their 
concerns about local waters. 
We gained insight into 
how residents use, and 
value water resources. 
This input helped 
frame the creation of 
the new plan’s goals 
and strategies. Once 
completed, the plan 
will guide district actions 
over the next decade. The 
community can continue to 
engage with the district in this process 
in 2017. Join our email newsletter list to stay up to 
date! Subscribe at: rpbcwd.org

upDAting the WAterSheD 
mAnAgement plAn

value wildlife watching 
& recreation near 
waterbodies (ex. trails). Full 
survey results: rpbcwd.org

80%

Red Rock Lake
2016

Located in Eden Prairie, Red Rock Lake is a part 
of the Purgatory Creek chain of lakes. During 
high water events it outflows through an 
overflow pipe to Staring Lake.  

Size 121 acres
Volume 615 acre-ft
Average depth 4.7 ft
Max depth 19 ft
Watershed size 1286 acres
Land draining directly into 332 acres
MPCA lake classification Shallow
Impairment listing Mercury
Trophic status Eutrophic

Common fish
Bluegill, Northern Pike, 
Pumpkinseed, Yellow 
Perch

Invasive species Curlyleaf Pondweed, 
Eurasian Watermilfoil

Water that falls anywhere within the white boarder 
drains to Red Rock Lake.

ChArACteriStiCS

WAterSheD bounDArieS

55% 
Residential

9% 
Open Water

21% 
Open Space

lAnD uSe in the Red Rock Lake Watershed

7% 
Commercial

n

8% 
Roads

Decreasing pollution, beautifying 
your yard, and creating habitat 
are all possible through a cost-
share grant with the watershed 
district. The district’s cost-share 
grant program was created to help 
community members implement 
clean water projects. These could 
be projects that conserve water, 
like rainwater reuse systems, or 
projects that clean water, like 
raingardens. 

Awards: up to $3000 
(25% homeowner match)

Technical help available

interested? Contact: 
952-607-6481  
mjordan@rpbcwd.org

grAntS AvAilAble for projeCtS 
thAt help proteCt CleAn WAter
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how healthy is 
red rock lake?

Phosphorus is a 
nutrient that plants and 
algae need for growth. 
It is often measured as 
total phosphorus (TP). Too 
much phosphorous can 
cause algae blooms.

Poor water clarity

Good water clarity

Water clarity 
is measured using a 
Secchi Disk, a black and 
white disk the size of a 
dinner plate. It is lowered 
into the water, and the 
depth at which it is no 
longer visible is recorded.

MPCA 
standard

1972 - 2015 2016
max min average max min average

tp <0.06 mg/l 0.14 0.024 0.064 0.063 0.051 0.056

Chl-a <20 ug/l 192 1.3 30.2 56.2 2.8 25.9

Secchi >1 m 4.9 0.3 1.41 2.63 0.53 1.34

Chlorophyll a is the 
main pigment in algae, so 
measuring chl-a can tell 
us how much algae there 
is. Too much chl-a means 
that there are too many 
nutrients in the water. 

After decades of failing to meet the clean water standards 
set by the Minnesota Pollution Control Agency (MPCA), Red 
Rock Lake has improved and been at or near standards for 
the last six years. Continued water sampling will help monitor 
whether the trend persists.

The graphs on the next page show the trends over time. The red line 
on each graph marks the MPCA standard. The goal is for the average 
values (the dots) to be below the red line.

During the growing season (Jun - Sept), the city of Eden Praire 
visits Red Rock to collect water samples and take measurements. 
The samples are tested for several compounds including total 
phosphorous (TP) and chlorophyll a (Chl-a). The city also measures 
how clear the water is using a disk that is lowered into the water until 
it can not be seen. These tests help indicate if the water is clean. 

Red Rock is classified as a “Shallow Lake”, which means that it is 
generally less than 15 feet deep and light can reach the bottom in 
most of the lake. This ample light means that shallow lakes often have 
a lot of aquatic plants, and are habitat to many types of fish and birds. 
To be considered healthy by the MPCA, shallow lakes need to be clear 
enough to see one meter down, and have low TP and Chl-a levels. 

Water quality graphs 1972 - 2016

Rainwater runoff, the water that flows across yards, parking lots, and 
streets into stormdrains, is one of the main causes of pollution in urban 
areas. You can take simple actions to help protect Red Rock Lake. 
Keep the curb 
clean

reuse 
the rain

build a 
raingarden

Salt 
smart

Water with 
care

Sweep up leaves, 
grass clippings 
and fertilizer from 
driveways and 
streets.

Raingardens soak 
up water and filter 
out pollution. Visit 
our website for 
help.

Grass requires 
1-inch of water per 
week: about one 
hour of sprinkling 
per week if it has 
not rained.

The salt we use 
to melt ice can 
pollute our lakes 
and creeks. Use 
salt sparingly and 
always shovel 
first.

Collect 
and reuse 
rainwater with 
a rain barrel.

h
el

p 
ke

ep
 red rock healthy

Summary table

Points are growing season (Jun-Sep) averages. Thin lines are the min and max values for each year.

Water lilies are a common site on the lake.

Staff collect water samples on Red Rock Lake.



Rice Marsh 
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What’s happening

Dive deeper

Aquatic plants 
Blue Water Science. 2014. Aquatic plant survey 
for Rice Marsh Lake, Eden Prairie.

Carp management 
Bajer P.G., Headrick,M., Miller B. D. and Sorensen 
P. W. 2014. Development and implementation 
of a sustainable strategy to control common 
carp in Riley Creek Chain of Lakes. University of 
Minnesota.

Paleolimnology 
Ramstack Hobbs J. M. and M.B. Edlund. 2014. Historical 
water quality and ecological change in Rice Marsh Lake. St. 
Croix Watershed Rsearch Station.

Stormwater ponds 
RPBCWD. 2013. Stormwater pond project.

Watershed study 
BARR Engineering. 2016. Rice Marsh Lake and Lake Riley 
Use Attainability Analysis.

Interested in learning more? Explore the following 
reports on our website.

18681 Lake Drive East  
Chanhassen, MN 
55317

Contact us DiStriCt offiCe ContACt info
952.607.6512 
info@rpbcwd.org 
rpbcwd.org

finD uS on
instagram 
facebook 

twitter

and find out how you 
can get involved

The plan guides district actions for a decade, and 
is currently being updated.

In 2016, the district embarked on a special outreach 
campaign to engage the community in updating 
the 10-Year Management Plan. This included public 
meetings, a survey, and tabling at local events. 
Over 500 residents shared their 
concerns about local waters. 
We gained insight into 
how residents use, and 
value water resources. 
This input helped 
frame the creation of 
the new plan’s goals 
and strategies. Once 
completed, the plan 
will guide district actions 
over the next decade. The 
community can continue to 
engage with the district in this process 
in 2017. Join our email newsletter list to stay up to 
date! Subscribe at: rpbcwd.org

uPDAting the WAterSheD 
mAnAgement PlAn

value wildlife watching 
& recreation near 
waterbodies (ex. trails). Full 
survey results: rpbcwd.org

80%

Decreasing pollution, beautifying 
your yard, and creating habitat 
are all possible through a cost-
share grant with the watershed 
district. The district’s cost-share 
grant program was created to help 
community members implement 
clean water projects. These could 
be projects that conserve water, 
like rainwater reuse systems, or 
projects that clean water, like 
raingardens. 

Awards: up to $3000 
(25% homeowner match)

Technical help available

interested? Contact: 
952-607-6481  
mjordan@rpbcwd.org

grAntS AvAilAble for ProjeCtS 
thAt helP ProteCt CleAn WAter

Rice Marsh Lake

Located in both Eden Prairie and 
Chanhassen, Rice Marsh Lake is aerated in 
the winter. This management helps keep 
bluegill sunfish alive so that they can feed on 
invasive carp eggs in the spring. n

2016

Size 81 acres
Volume 350 acre-ft
Average depth 5 ft
Max depth 10 ft
Watershed size 853 acres
Land draining directly into 280 acres
MPCA lake classification Shallow
Impairment listing Not listed
Trophic status Eutrophic

Common fish Bluegill, White Sucker, 
Northern Pike

Invasive species Curlyleaf Pondweed, 
Purple Loosestrife

Water that falls anywhere within the white boarder 
drains to Rice Marsh Lake.

ChArACteriStiCS

WAterSheD bounDArieS

34% 
Residential

11% 
Open Water

lAnD uSe in the Rice Marsh Lake Watershed

27% 
Open Space

8% 
Roads

20% 
Commercial
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how healthy is 
rice marsh lake?

Phosphorus is a 
nutrient that plants and 
algae need for growth. 
It is often measured as 
total phosphorus (TP). Too 
much phosphorous can 
cause algae blooms.

Poor water clarity

Good water clarity Water clarity 
is measured using a 
Secchi Disk, a black and 
white disk the size of a 
dinner plate. It is lowered 
into the water, and the 
depth at which it is no 
longer visible is recorded.

MPCA 
standard

1972 - 2015 2016
max min average max min average

tP <0.06 mg/l 0.72 0.026 0.16 0.133 0.056 0.077

Chl-a <20 ug/l 242.4 2.7 46.2 24 6.23 13.5

Secchi >1 m 3.2 0.1 1.3 2.8 1.15 1.95

Chlorophyll a is the 
main pigment in algae, so 
measuring chl-a can tell 
us how much algae there 
is. Too much chl-a means 
that there are too many 
nutrients in the water. 

Water quality in Rice Marsh Lake improved from 2015 to 
2016. Two of the three parameters tested met the clean water 
standards set by the Minnesota Pollution Control Agency 
(MPCA). The graphs on the next page show the trends over 
time. The red line on each graph marks the MPCA standard. 
The goal is for the average values (the dots) to be below the 
red line. 

During the growing season (June - September), district staff visit 
Rice Marsh Lake every other week to collect water samples and take 
measurements. The water samples are sent to a lab where they are 
tested for several compounds including total phosphorous (TP) and 
chlorophyll a (Chl-a). Staff also measure how clear the water is using 
a disk that is lowered into the water until it can no longer be seen. All 
three of these parameters help indicate whether the water is clean. 

Rice Marsh is classified as a “Shallow Lake”, which means that it is 
generally less than 15 feet deep and light can reach the bottom in 
most of the lake. This ample light means that shallow lakes often have 
a lot of aquatic plants, and are habitat to many types of fish and birds. 
To be considered healthy by the MPCA, shallow lakes need to be clear 
enough to see one meter down, and have low TP and Chl-a levels.

Water quality graphs 1972 - 2016

Rainwater runoff, the water that flows across yards, parking lots, and 
streets into stormdrains, is one of the main causes of pollution in urban 
areas. You can take simple actions to help protect Rice Marsh Lake. 
Keep the curb 
clean

reuse 
the rain

build a 
raingarden

Salt 
smart

Water with 
care

Sweep up leaves, 
grass clippings 
and fertilizer from 
driveways and 
streets.

Raingardens soak 
up water and filter 
out pollution. Visit 
our website for 
help.

Grass requires 
1-inch of water per 
week: about one 
hour of sprinkling 
per week if it has 
not rained.

The salt we use 
to melt ice can 
pollute our lakes 
and creeks. Use 
salt sparingly and 
always shovel 
first.

Collect 
and reuse 
rainwater with 
a rain barrel.

h
el

p 
ke

ep
 rice marsh healthy

Summary table

Points are growing season (Jun-Sep) averages. Thin lines are the min and max values for each year.

Motorized craft are not allowed on Rice Marsh 
Lake, so staff use a canoe to take water samples.

Blooms of thick, stringy algae are common on 
Rice Marsh Lake in the spring. These harmless 
green growths usually disappear in a few weeks.



Lake Riley

Flying Cloud 
Drive

Rice Marsh 
Lake

Lake Susan
212

Pioneer Trail

What’s happening

Dive deeper

Aquatic plants 
Dunne, M. and Newman, R. 2017. Aquatic Plant Community of Lakes Lucy, 
Mitchell, Susan, Riley and Staring: Annual Report for 2016. University of 
Minnesota.

JaKa, J. and Newman, R. 2014. Aquatic Plant Community of Lakes Ann, 
Lotus, Lucy, Mitchell, Susan, Riley and Staring within the Riley Purgatory 
Bluff Creek Watershed: Final Report 2009 – 2014. University of Minnesota. 
 
Watershed study 
BARR Engineering. 2016. Rice Marsh Lake and Lake Riley Use Attainability 
Analysis.

Stormwater ponds 
RPBCWD. 2013. Stormwater pond 
project. 
 
Carp management 
Bajer P.G., Headrick,M., Miller B. D. and 
Sorensen P. W. 2014. Development and 
implementation of a sustainable strategy 
to control common carp in Riley Creek 
Chain of Lakes. University of Minnesota.

Interested in learning more? Explore the following 
reports on our website.

18681 Lake Drive East  
Chanhassen, MN 
55317

Contact us DiStriCt offiCe ContACt info
952.607.6512 
info@rpbcwd.org 
rpbcwd.org

finD uS on
instagram 
facebook 

twitter

and find out how you 
can get involved

The plan guides district actions for a decade, and 
is currently being updated.

In 2016, the district embarked on a special outreach 
campaign to engage the community in updating 
the 10-Year Management Plan. This included public 
meetings, a survey, and tabling at local events. 
Over 500 residents shared their 
concerns about local waters. 
We gained insight into 
how residents use, and 
value water resources. 
This input helped 
frame the creation of 
the new plan’s goals 
and strategies. Once 
completed, the plan 
will guide district actions 
over the next decade. The 
community can continue to 
engage with the district in this process 
in 2017. Join our email newsletter list to stay up to 
date! Subscribe at: rpbcwd.org

upDAting the WAterSheD 
mAnAgement plAn

80%

Early this last May, Lake Riley was treated with alum 
with the goal improving water quality in the lake. When 
added to a lake, Alum (aluminum sulfate) binds with 
phosphorous in the sediments. Once bound, phosphorus 
can’t be used by algae. Since phosphorous is a major food 
source for algae, this reduces the amount of it that can 
grow and reproduce, resulting in cleaner, clearer water.

Within a week after the treatment, staff noticed an 
increase in water clarity during routine water monitoring. 
Staff has continued to monitor Lake Riley, and there 
was an overall increase in water quality. An important 
component to helping the alum do its job is preventing 
more phosphorus from entering the lake. Help us by 
raking up leaves, cleaning up after your pet, and keeping 
stormdrains clear of debris.

WAter QuAlity ShoWS improvement 
After Alum treAtment

Lake Riley

At 297 acres, and with an average depth of 
23 ft, Lake Riley is one of the largest lakes in 
the Riley Purgatory Bluff Creek Watershed 
District. It is located on the boundary of the 
cities of Chanhassen and Eden Prairie and is a 
popular summer recreation stop.

2016

Size 297 acres
Volume 6230 acre-ft
Average depth 23 ft
Max depth 49 ft
Watershed size 1776 acres
Land draining directly into 818 acres
MPCA lake classification Deep
Impairment listing Mercury & Nutrients
Trophic status Eutrophic

Common fish
Bluegill, Northern Pike, 
Yellow Perch, Yellow 
Bullhead

Invasive species
Curlyleaf Pondweed, 
Eurasian Watermilfoil, 
Common Carp

ChArACteriStiCS

WAterSheD bounDArieS
Water that falls anywhere within the white boarder 
drains to Lake Riley.

9% 
Farmland

32% 
Residential

20% 
Open Water

39% 
Open Space

lAnD uSe in the Lake Riley Watershed

1% 
Commercial

The light blue 
streak is the 
alum before 
it sank to the 
bottom of the 
lake. 

of respondents value wildlife 
watching & recreation near 
waterbodies (ex. trails). Full 
survey results: rpbcwd.org
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how healthy is 
lake riley?

Phosphorus is a 
nutrient that plants and 
algae need for growth. 
It is often measured as 
total phosphorus (TP). Too 
much phosphorous can 
cause algae blooms.

Poor water clarity

Good water clarity Water clarity 
is measured using a 
Secchi Disk, a black and 
white disk the size of a 
dinner plate. It is lowered 
into the water, and the 
depth at which it is no 
longer visible is recorded.

MPCA 
standard

1972 - 2015 2016
max min average max min average

tp <0.04 mg/l 0.11 0.005 0.044 0.043 0.019 0.029

Chl-a <14 ug/l 120 4 29.6 34.7 1 14.9

Secchi >1.4 m 3.7 0.5 1.4 5.95 1.2 2.9

Chlorophyll-a is the 
main pigment in algae, so 
measuring chl-a can tell 
us how much algae there 
is. Too much chl-a means 
that there are too many 
nutrients in the water. 

Water quality in Lake Riley improved in 2016, and all three 
parameters met or nearly met the clean water standards 
set by the Minnesota Pollution Control Agency (MPCA). This 
improvement follows the treatment of the lake with Alum 
in the spring of 2016. Read more about this project on the 
back page.

During the growing season (June - September), district staff visit 
Lake Riley every other week to collect water samples and take 
measurements. The samples are sent to a lab where they are 
tested for several compounds including total phosphorous (TP) 
and chlorophyll a (Chl-a). Staff also measure how clear the water is 
using a disk that is lowered into the water until it can no longer be 
seen. All three of these test help indicate if the water is clean.

Riley is classified as a “Deep Lake”, which means that it is over 15 
feet deep and light can not reach the bottom in most of the lake. To 
be considered healthy by the MPCA, it needs to be clear enough to 
see 1.4 meters down, and have very low TP and Chl-a levels. 

The graphs on the next page show the trends over time. The red 
line on each graph marks the MPCA standard. The goal for each 
graph is for the average values (the dots) to be below the red line.

Water quality graphs 1972 - 2016

Rainwater runoff, the water that flows across yards, parking lots, and 
streets into stormdrains, is one of the main causes of pollution in urban 
areas. You can take simple actions to help protect Lake Riley. 
Keep the curb 
clean

reuse 
the rain

build a 
raingarden

Salt 
smart

Water with 
care

Sweep up leaves, 
grass clippings 
and fertilizer from 
driveways and 
streets.

Raingardens soak 
up water and filter 
out pollution. Visit 
our website for 
help.

Grass requires 
1-inch of water per 
week: about one 
hour of sprinkling 
per week if it has 
not rained.

The salt we use 
to melt ice can 
pollute our lakes 
and creeks. Use 
salt sparingly and 
always shovel 
first.

Collect 
and reuse 
rainwater with 
a rain barrel.

h
el

p 
ke

ep
 lake riley healthy

Summary table

Points are growing season (Jun-Sep) averages. Thin lines are the min and max values for each year.

A professional crew applies Alum to Lake Riley 
with a specialized boat.

A staff member collects water level data from 
a sensor installed on Lake Riley. These data are 
available through the DNR Lake Finder Website.
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What’s happening

Dive deeper

Aquatic plants 
Blue Water Science. 2013 Aquatic plant surveys and 
water quality for Round Lake and two tributary ponds.

Watershed study 
Barr Engineering. 2016. Purgatory Creek Watershed 
Use Attainability Analysis.

Stormwater ponds 
RPBCWD. 2013. Stormwater pond project.

Paleolimnology 
Ramstack J. M. and Edlund M. B. 2011. Historical water 
quality and ecological change of three lakes in the 
Riley Purgatory Bluff Creek Watershed District, MN.

Interested in learning more? Explore the following 
reports on our website.

18681 Lake Drive East  
Chanhassen, MN 
55317

Contact us DiStriCt offiCe ContACt info
952.607.6512 
info@rpbcwd.org 
rpbcwd.org

finD uS on
instagram 
facebook 

twitter

and find out how you 
can get involved

The plan guides district actions for a decade, and 
is currently being updated.

In 2016, the district embarked on a special outreach 
campaign to engage the community in updating 
the 10-Year Management Plan. This included public 
meetings, a survey, and tabling at local events. 
Over 500 residents shared their 
concerns about local waters. 
We gained insight into 
how residents use, and 
value water resources. 
This input helped 
frame the creation of 
the new plan’s goals 
and strategies. Once 
completed, the plan 
will guide district actions 
over the next decade. The 
community can continue to 
engage with the district in this process 
in 2017. Join our email newsletter list to stay up to 
date! Subscribe at: rpbcwd.org

uPDAting the WAterSheD 
mAnAgement PlAn

80%

In November of 2012, the city of Eden Prairie conducted 
an Alum treament in Round Lake. Aluminum phosphate 
(Alum) is one method that can be used to help protect 
clean water. Alum reduces the growth of algae by 
trapping the nutriet phosphorus - algae’s food source 
- in sediments. Like most other plants, algae require 
phosphorus to grow and reproduce. Decreasing 
available phosphorus decreases how much algae can 
grow, and the likelihood of a thick, green blooms in 
the summer. Water samples taken since the treatment 
show improvements for Round Lake! In fact, the lake 
met all three water quality standards in 2016 (see inside 
pages for data). Continued sampling will help monitor 
how the treatment responds over time.

imProveD WAter quAlity SinCe 
Alum treAtment

Round Lake
2016

Located in Eden Prairie, Round Lake is a part 
of the Purgatory Creek Chain of Lakes. With a 
park and a trail system around the lake, it is a 
popular recreation spot.

nSize 30 acres
Volume 327 acre-ft
Average depth 11 ft
Max depth 37 ft
Watershed size 475 acres
Land draining directly into 105 acres
MPCA lake classification Deep
Impairment listing Mercury & Perfluorooctane
Trophic status Eutrophic

Common fish Bluegill, N. Pike, Yellow 
Bullhead, Yellow Perch

Invasive species
Curlyleaf Pondweed, 
Eurasian Watermilfoil, 
Common Carp

Water that falls anywhere within the white boarder 
drains to Round Lake.

ChArACteriStiCS

WAterSheD bounDArieS

An alum barge treating a lake.

17% 
Institutional

52% 
Residential

7% 
Open Water 24% 

Open Space

lAnD uSe in the Round Lake Watershed

of survey respondents value 
wildlife watching & recreation 
near waterbodies (ex. trails). 
Full survey results at: 
rpbcwd.org
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how healthy is 
round lake?

Phosphorus is a 
nutrient that plants and 
algae need for growth. 
It is often measured as 
total phosphorus (TP). Too 
much phosphorous can 
cause algae blooms.

Poor water clarity

Good water clarity

Water clarity 
is measured using a 
Secchi Disk, a black and 
white disk the size of a 
dinner plate. It is lowered 
into the water, and the 
depth at which it is no 
longer visible is recorded.

MPCA 
standard

1972 - 2015 2016
max min average max min average

tP <0.04 mg/l 0.15 0.01 0.045 0.052 0.022 0.036

Chl-a <14 ug/l 83 0.2 15.4 19.2 1 10.3

Secchi >1.4 m 6.2 0.5 2.2 4.45 1.13 2.5

Chlorophyll a is the 
main pigment in algae, so 
measuring chl-a can tell 
us how much algae there 
is. Too much chl-a means 
that there are too many 
nutrients in the water. 

Round Lake has been monitored for over 40 years. In that 
time, it has often failed to meet the clean water standards 
set by the Minnesota Pollution Control Agency (MPCA). 
However, there have been significant improvements since 
2012 when the city of Eden Prairie conducted an alum 
treatment, and in 2016 it met all standards. Read more 
about alum on the back page.

During the growing season (June - September), the city of Eden 
Prairie visits Round Lake every other week to collect water samples 
and take measurements. The samples are sent to a lab where they 
are tested for several compounds including total phosphorous (TP) 
and chlorophyll a (Chl-a). Staff also measure how clear the water is 
using a disk that is lowered into the water until it can no longer be 
seen. All three of these parameters help indicate whether the water 
is clean. 

Round is classified as a “Deep Lake”, which means that it is over 15 
feet deep and light can not reach the bottom in most of the lake. 
To be considered healthy by the MPCA, deep lakes need to be clear 
enough to see 1.4 meters down, and have very low TP and Chl-a.

Water quality graphs 1972 - 2016

Rainwater runoff, the water that flows across yards, parking lots, and 
streets into stormdrains, is one of the main causes of pollution in urban 
areas. You can take simple actions to help protect Round Lake. 
Keep the curb 
clean

reuse 
the rain

build a 
raingarden

Salt 
smart

Water with 
care

Sweep up leaves, 
grass clippings 
and fertilizer from 
driveways and 
streets.

Raingardens soak 
up water and filter 
out pollution. Visit 
our website for 
help.

Grass requires 
1-inch of water per 
week: about one 
hour of sprinkling 
per week if it has 
not rained.

The salt we use 
to melt ice can 
pollute our lakes 
and creeks. Use 
salt sparingly and 
always shovel 
first.

Collect 
and reuse 
rainwater with 
a rain barrel.

h
el

p 
ke

ep
 round healthy Summary table

Points are growing season (Jun-Sep) averages. Thin lines are the min and max values for each year.

Round Lake Park is a popular spot to visit, play, 
and explore.

The park trail goes all the way around the lake.



What’s happening

Dive deeper

Aquatic plants 
Blue Water Science. 2014. Aquatic plant surveys for 
Silver Lake. Eden Prairie, MN.

Watershed study 
BARR Engineering. 2016. Purgatory Creek Watershed 
Use Attainability Analysis.

Stormwater ponds 
RPBCWD. 2013. Stormwater pond project.

Paleolimnology 
BRamstack Hobbs J. M. and M. B. Edlund. 2015. 
Paleolimnological analysis of Silver Lake, Hennepin 
County, Minnsota. St. Croix Watershed Research Station.

Interested in learning more? Explore the following 
reports on our website.

18681 Lake Drive East  
Chanhassen, MN 55317

Contact us DiStriCt offiCe ContACt info
952.607.6512 
info@rpbcwd.org 
rpbcwd.org

finD uS on
instagram 
facebook 

twitter

and find out how you can 
get involved
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Silver Lake
2016

The plan guides district actions for a decade, and 
is currently being updated.

In 2016, the district embarked on a special outreach 
campaign to engage the community in updating 
the 10-Year Management Plan. This included public 
meetings, a survey, and tabling at local events. 
Over 500 residents shared their 
concerns about local waters. 
We gained insight into 
how residents use, and 
value water resources. 
This input helped 
frame the creation of 
the new plan’s goals 
and strategies. Once 
completed, the plan 
will guide district actions 
over the next decade. The 
community can continue to 
engage with the district in this process 
in 2017. Join our email newsletter list to stay up to 
date! Subscribe at: rpbcwd.org

uPDAting the WAterSheD 
mAnAgement PlAn

value wildlife watching 
& recreation near 
waterbodies (ex. trails). Full 
survey results: rpbcwd.org

80%

WilD riCe on Siver lAke
Wild rice has been spotted on Silver Lake! Wild rice is 
uncommon in urban lakes. Northern wild rice is an 
aquatic grass native to the Great Lakes region, and 
usually found in Northern and Central Minnesota. It 
grows in shallow lakes, wetlands, and along streams 
in less than three feet of water. Wild rice, Minnesota’s 
official state grain, is an important plant within the 

state. Not only 
is it an attractive 
source of food 
for migrating 
waterfowl, it 
is important 
agriculturally. Rice 
is a valuable crop 
culturally and 
economically. Wild 
rice needs clean 
water to flourish, 
and protecting 
Silver Lake will 
help promote this 
native Minnesota 
plant.

Located in Shorewood, Silver Lake sits at 
the edge of the watershed district. It is the 
only lake in the district that has wild rice, a 
rare plant to find in metro area lakes!

Size 71 acres
Volume 190 acre-ft
Average depth 5 ft
Max depth 14 ft
Watershed size 361 acres
MPCA lake classification Shallow
Impairment listing Not Listed
Trophic status Hypereutrophic
Common fish Unknown

Invasive species Curlyleaf Pondweed, 
Purple Loosestrife

Water that 
falls anywhere 
within the white 
boarder drains 
to Silver Lake.

ChArACteriStiCS

WAterSheD bounDArieS

72% 
Residential

22% 
Open Water

4% 
Open Space

lAnD uSe in the Silver Lake Watershed

2% 
Institutional
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how healthy is 
Silver lake?

Phosphorus is a 
nutrient that plants and 
algae need for growth. 
It is often measured as 
total phosphorus (TP). Too 
much phosphorous can 
cause algae blooms.

Poor water clarity

Good water clarity

Water clarity 
is measured using a 
Secchi Disk, a black and 
white disk the size of a 
dinner plate. It is lowered 
into the water, and the 
depth at which it is no 
longer visible is recorded.

MPCA 
standard

1996 - 2015 2016
max min average max min average

tP <0.06 mg/l 0.27 0.05 0.12 0.14 0.061 0.102

Chl-a <20 ug/l 300 8 74.6 67.6 11.6 35.6

Secchi >1 m 1 0.2 0.6 1.1 0.7 0.5

Chlorophyll a is the 
main pigment in algae, so 
measuring chl-a can tell 
us how much algae there 
is. Too much chl-a means 
that there are too many 
nutrients in the water. 

Silver Lake water quality has been monitored since 1996. 
Since that time, it has consistently failed to meet the 
clean water standards set by the Minnesota Pollution 
Control Agency (MPCA). In recent years, water quality has 
improved, but still does not meet standards. 

During the growing season (June - September), district staff visit 
Silver Lake every other week to collect water samples and take 
measurements. The water samples are sent to a lab where they 
are tested for several compounds including total phosphorous (TP) 
and chlorophyll a (Chl-a). Staff also measure how clear the water 
is using a disk that is lowered into the water until it can no longer 
be seen. All three of these parameters help indicate whether the 
water is clean. Find out more about each on the next page.

Silver is classified as a “Shallow Lake”, which means that it is 
generally less than 15 feet deep and light can reach the bottom in 
most of the lake. To be considered healthy by the MPCA, shallow 
lakes need to be clear enough to see one meter down, and have 
low TP and Chl-a levels. These shallow lake standards are listed in 
the summary table.

Water quality graphs 1996 - 2016

Rainwater runoff, the water that flows across yards, parking lots, and 
streets into stormdrains, is one of the main causes of pollution in urban 
areas. You can take simple actions to help protect Silver Lake. 

keep the curb 
clean

reuse 
the rain

build a 
raingarden

Salt 
smart

Water with 
care

Sweep up leaves, 
grass clippings 
and fertilizer from 
driveways and 
streets.

Raingardens soak 
up water and filter 
out pollution. Visit 
our website for 
help.

Grass requires 
1-inch of water per 
week: about one 
hour of sprinkling 
per week if it has 
not rained.

The salt we use 
to melt ice can 
pollute our lakes 
and creeks. Use 
salt sparingly and 
always shovel 
first.

Collect 
and reuse 
rainwater with 
a rain barrel.

h
el

p 
ke

ep
 Si

lver healthy Summary table

A staff members prepares to collect a water 
sample using a Van Dorn sampler.

An egret hunts along the shores of Silver Lake.

Points are growing season (Jun-Sep) averages. Thin lines are the min and max values for each year.
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What’s happening

Dive deeper

Aquatic plants 
Dunne, M. and Newman, R. 2017. Aquatic Plant 
Community of Lakes Lucy, Mitchell, Susan, Riley and 
Staring: Annual Report for 2016. University of Minnesota.

Freshwater Scientific Services. 2015. Staring Lake 
Eurasian Watermilfoil Early Detection and Rapid 
Response.

JaKa, J. and Newman, R. 2014. Aquatic Plant Community 
of Lakes Ann, Lotus, Lucy, Mitchell, Susan, Riley and 
Staring within the RPBCWD: Final Report 2009 – 2014. 
University of Minnesota.

Assessments 
BARR Engineering. 2016. Purgatory Creek Watershed Use 
Attainability Analysis.

RPBCWD & BARR Engineering. 2015. Creek Restoration 
Action Strategy.

RPBCWD. 2013. Stormwater pond project. 
 
Carp management  
Sorensen P, Bajer P and M Headrick. 2015. Development 
and implementation of a sustainable strategy to control 
common carp in the Purgatory Creek chain of Lakes. 
University of Minnesota.

Interested in learning more? Explore the following 
reports on our website.
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and find out how you 
can get involved

The plan guides district actions for a decade, and 
is currently being updated.

In 2016, the district embarked on a special outreach 
campaign to engage the community in updating 
the 10-Year Management Plan. This included public 
meetings, a survey, and tabling at local events. 
Over 500 residents shared their 
concerns about local waters. 
We gained insight into 
how residents use, and 
value water resources. 
This input helped 
frame the creation of 
the new plan’s goals 
and strategies. Once 
completed, the plan 
will guide district actions 
over the next decade. The 
community can continue to 
engage with the district in this process 
in 2017. Join our email newsletter list to stay up to 
date! Subscribe at: rpbcwd.org

upDAting the WAterSheD 
mAnAgement pLAn

80%

StAring LAke CArp popuLAtion 
Above heALthy LeveL

Staring Lake

Staring Lake is located in Eden Prairie, west of 
Flying Cloud Drive. and north of Pioneer Trail. 
Staring has a public boat ramp and a fishing 
pier. The Eden Prairie Outdoor Center is also lo-
cated on its shores, off of Staring Lake Parkway.

2016

Size 166 acres
Volume 1,220 acre-ft
Average depth  7 ft
Max depth 16 ft
Watershed size 10,206 acres
Land draining directly into 314 acres
MPCA lake classification Shallow
Impairment listing Mercury & Nutrients
Trophic status Hypereutrophic

Common fish Bluegill, Black Crappie, 
Black Bullhead

Invasive species
Curlyleaf Pondweed, 
Eurasian Watermilfoil, 
Common Carp

WAterSheD bounDArieS

ChArACteriStiCS

n
Water that falls 
anywhere within 
the white boarder 
drains to Staring 
Lake.

55% 
Residential

4% 
Open Water

26% 
Open Space

LAnD uSe in the Staring Lake Watershed

3% 
Roads

12% 
Commercial

The district has wrapped up this season’s carp 
monitoring on Staring Lake. It was discovered that this 
year, carp numbers surpassed the threshold at which 
they begin to harm the lake. Common carp, an invasive 
species to Minnesota water bodies, have a detrimental 
effect on our lakes and streams. They disturb sediment, 
reducing water quality and the presence of native 
plants. They also feed on macro invertebrates, which 
feed on algae. This can lead to excessive algal blooms 
on the lake which further impacts water quality. Since 
Staring Lake was above the threshold, the district 
is looking to hire commercial fisherman to net and 
remove the carp. In preparation, staff tagged 15 carp 
with radio transmitters (photo below). Carp tend to 
school together in the winter, and the transmitters will 
allow the fishermen to find large groups to target.

of survey respondents value 
wildlife watching & recreation 
near waterbodies (ex. trails). 
Full survey results at: 
rpbcwd.org
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how healthy is 
Staring Lake?

Phosphorus is a 
nutrient that plants and 
algae need for growth. 
It is often measured as 
total phosphorus (TP). Too 
much phosphorous can 
cause algae blooms.

Poor water clarity

Good water clarity

Water clarity 
is measured using a 
Secchi Disk, a black and 
white disk the size of a 
dinner plate. It is lowered 
into the water, and the 
depth at which it is no 
longer visible is recorded.

MPCA 
standard

Since 1971 2016
max min average max min average

tp <0.06 mg/l 0.175 0.043 0.098 0.12 0.049 0.089

Chl-a <20 ug/l 130 2.7 47.3 82.8 14.2 44.3

Secchi >1 m 4.3 0.2 0.8 1.8 0.6 0.8

Chlorophyll a is the 
main pigment in algae, so 
measuring chl-a can tell 
us how much algae there 
is. Too much chl-a means 
that there are too many 
nutrients in the water. 

For the past 40 years, Staring Lake water quality has failed 
to meet the clean water standards set by the Minnesota 
Pollution Control Agency (MPCA). The graphs on the next 
page show the trends over time. The red line on each 
graph marks the MPCA standard. The goal is for the 
average values (the dots) to be below the red line.  

During the growing season (June - September), district staff visit 
Staring Lake every other week to collect water samples and 
take measurements. The samples are sent to a lab and tested 
for several compounds including total phosphorous (TP) and 
chlorophyll a (Chl-a). Staff also measure how clear the water is 
using a disk that is lowered into the water until it can no longer 
be seen. All three of these parameters help indicate whether the 
water is clean. 

Staring is classified as a “Shallow Lake”, which means that it is 
generally less than 15 feet deep and light can reach the bottom in 
most of the lake. This ample light means that shallow lakes often 
have a lot of aquatic plants, and are habitat to many types of fish 
and birds. To be considered healthy by the MPCA, shallow lakes 
need to be clear enough to see one meter down, and have low TP 
and Chl-a levels. 

Water quality graphs 1971 - 2016

Rainwater runoff, the water that flows across yards, parking lots, and streets 
into stormdrains, is one of the main causes of pollution in urban areas. You 
can take simple actions to help protect Staring Lake. 

keep the curb 
clean

reuse 
the rain

build a 
raingarden

Salt 
smart

Water with 
care

Sweep up leaves, 
grass clippings 
and fertilizer from 
driveways and 
streets.

Raingardens soak 
up water and filter 
out pollution. Visit 
our website for 
help.

Grass requires 
1-inch of water per 
week: about one 
hour of sprinkling 
per week if it has 
not rained.

The salt we use 
to melt ice can 
pollute our lakes 
and creeks. Use 
salt sparingly and 
always shovel 
first.

Collect 
and reuse 
rainwater with 
a rain barrel.

h
el

p 
ke

ep
 St

aring healthy Summary table

Points are growing season (Jun-Sep) averages. Thin lines are the min and max values for each year.

Common Carp are an invasive species. They can 
negatively impact water quality and lake health. 
The district works to manage carp in the lake.

Curlyleaf pondweed is another invader that the 
district works to manage. It can form dense mats 
and competes with native plants.
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What’s happening

Dive deeper

Aquatic plants 
Dunne, M. and Newman, R. 2017. Aquatic Plant Community of 
Lakes Lucy, Mitchell, Susan, Riley and Staring: Annual Report for 
2016. University of Minnesota. 
 
JaKa, J. and Newman, R. 2014. Aquatic Plant Community of Lakes 
Ann, Lotus, Lucy, Mitchell, Susan, Riley and: Final Report 2009 – 
2014. University of Minnesota.

Watershed study 
Wenck Associates Inc. 2013. Lake Susan Use Attainability Analysis.

Stormwater ponds 
RPBCWD. 2013. Stormwater pond project.

Carp management 
Bajer P.G., Headrick,M., Miller B. D. and 
Sorensen P. W. 2014. Development and 
implementation of a sustainable strategy to 
control common carp in Riley Creek Chain of 
Lakes. University of Minnesota.

Interested in learning more? Explore the following 
reports on our website.

18681 Lake Drive East  
Chanhassen, MN 
55317

Contact us DiStriCt offiCe ContACt info
952.607.6512 
info@rpbcwd.org 
rpbcwd.org

finD uS on
instagram 
facebook 

twitter

and find out how you 
can get involved

The plan guides district actions for a decade, and 
is currently being updated.

In 2016, the district embarked on a special outreach 
campaign to engage the community in updating 
the 10-Year Management Plan. This included public 
meetings, a survey, and tabling at local events. 
Over 500 residents shared their 
concerns about local waters. 
We gained insight into 
how residents use, and 
value water resources. 
This input helped 
frame the creation of 
the new plan’s goals 
and strategies. Once 
completed, the plan 
will guide district actions 
over the next decade. The 
community can continue to 
engage with the district in this process 
in 2017. Join our email newsletter list to stay up to 
date! Subscribe at rpbcwd.org.

upDAting the WAterSheD 
mAnAgement plAn

80%

Spent lime filter  
CompleteD At lAke SuSAn

Nutrient-rich 
stormwater 
enters 

Filtered water
discharges to 

Lake Susan

Spent lime binds
with phosphorus

A spent-lime filtration system was built at a culvert 
where stormwater flows into Lake Susan. Its 
purpose is to filter out phosphorus, a nutrient that 
can cause algae blooms and poor water quality. 
The system is designed to remove about 45 lbs of 
phosphorus annually from stormwater entering 
the lake. That’s about 22,500 pounds of algae!

How it workS

wHat it LookS Like

Lake Susan
2016

Located in Chanhassen, Lake Susan is a part of 
the Riley Creek Chain of Lakes. It is the third lake 
that Riley Creek flows through as it makes its 
way to the Minnesota River.

Size 88 acres
Volume 885 acre-ft
Average depth 10 ft
Max depth 17 ft
Watershed size 1281 acres
Land draining directly into 66 acres
MPCA lake classification Shallow
impairment listing Mercury & Nutrients
Trophic status Eutrophic

Common fish
Bluegill, Black Crappie, 
Northern Pike, Black 
Bullhead

invasive species
Curlyleaf Pondweed, 
Eurasian Watermilfoil, 
Common Carp

ChArACteriStiCS

WAterSheD bounDArieS

n
Water that  
falls anywhere 
within the white 
boarder drains to 
Lake Susan

lAnD uSe in the Lake Susan Watershed

4% 
Farmland

26% 
Residential

7% 
Open Water

36% 
Open Space

6% 
Roads

21% 
Commercial

of survey respondents value 
wildlife watching & recreation 
near waterbodies (ex. trails). 
Full survey results at: 
rpbcwd.org
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how healthy is 
lake Susan?

Phosphorus is a 
nutrient that plants and 
algae need for growth. 
It is often measured as 
total phosphorus (TP). Too 
much phosphorous can 
cause algae blooms.

Poor water clarity

Good water clarity

Water clarity 
is measured using a 
Secchi Disk, a black and 
white disk the size of a 
dinner plate. It is lowered 
into the water, and the 
depth at which it is no 
longer visible is recorded.

MPCa 
standard

1972 - 2015 2016
max min average max min average

tp <0.06 mg/l 0.208 0.024 0.084 0.195 0.04 0.09

Chl-a <20 ug/l 121 3.9 45.4 132 6.23 57.6

Secchi >1 m 3.6 0.3 1 2.95 0.4 1.1

Chlorophyll a is the 
main pigment in algae, so 
measuring chl-a can tell 
us how much algae there 
is. Too much chl-a means 
that there are too many 
nutrients in the water. 

For the past 40 years, Lake Susan water quality has 
consistently failed to meet the clean water standards set by 
the Minnesota Pollution Control Agency (MPCA). In 2016, the 
highest chlorophyll a (algae) levels ever were detected.

During the growing season (June - September), district staff visit 
Lake Susan every other week to collect water samples and take 
measurements. The water samples are sent to a lab where they are 
tested for several compounds including total phosphorous (TP) and 
chlorophyll a (Chl-a). Staff also measure how clear the water is using 
a disk that is lowered into the water until it can no longer be seen. All 
three of these parameters help indicate whether the water is clean. 
Find out more about each on the next page.

Susan is classified as a “Shallow Lake”, which means that it is 
generally less than 15 feet deep and light can reach the bottom in 
most of the lake. To be considered healthy by the MPCA, shallow 
lakes need to be clear enough to see one meter down, and have low 
TP and Chl-a levels. These shallow lake standards are listed in the 
summary table.

Rainwater runoff, the water that flows across yards, parking lots, and 
streets into stormdrains, is one of the main causes of pollution in urban 
areas. You can take simple actions to help protect Lake Susan. 

keep the curb 
clean

reuse 
the rain

build a 
raingarden

Salt 
smart

Water with 
care

Sweep up leaves, 
grass clippings 
and fertilizer from 
driveways and 
streets.

Raingardens soak 
up water and filter 
out pollution. Visit 
our website for 
help.

Grass requires 
1-inch of water per 
week: about one 
hour of sprinkling 
per week if it has 
not rained.

The salt we use 
to melt ice can 
pollute our lakes 
and creeks. Use 
salt sparingly and 
always shovel 
first.

Collect 
and reuse 
rainwater with 
a rain barrel.

h
el

p 
ke

ep
 lake Susan healthy

Summary table

A winter day near wetlands that flow into Lake 
Susan.

Staff collect water samples on Lake Susan.

Water quality graphs 1972 - 2016
Points are growing season (Jun-Sep) averages. Thin lines are the min and max values for each year.
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Bluf  creek healthy Rainwater runoff, the water that flows across yards, parking lots, and streets into 
stormdrains, is one of the main causes of pollution in urban areas. You can take 
simple actions to help protect Bluff Creek.

Keep the curb 
clean

reuse 
the rain

Build a 
raingarden

salt 
smart

Water with 
care

Sweep up leaves, 
grass clippings 
and fertilizer 
from driveways 
and streets.

Raingardens soak 
up water and filter 
out pollution. Visit 
our website for 
help.

Grass requires 
1-inch of water per 
week: about one 
hour of sprinkling 
per week if it has 
not rained.

The salt we use 
to melt ice can 
pollute our lakes 
and creeks. Use 
salt sparingly and 
always shovel 
first.

Collect 
and reuse 
rainwater with 
a rain barrel.

What’s happening

The plan guides district actions for a decade, and 
is currently being updated.

In 2016, the district embarked on a special outreach 
campaign to engage the community in updating 
the 10-Year Management Plan. This included public 
meetings, a survey, and tabling at local events. 
Over 500 residents shared their 
concerns about local waters. 
We gained insight into 
how residents use, and 
value water resources. 
This input helped 
frame the creation of 
the new plan’s goals 
and strategies. Once 
completed, the plan 
will guide district actions 
over the next decade. The 
community can continue to 
engage with the district in this process 
in 2017. Join our email ist to stay up to date! 

upDating the WatersheD 
management plan

80%

When the banks and slopes of Bluff Creek wear away 
and fall into the creek, the sediment harms plants and 
animals who rely on it for habitat. Eroding slopes are 
also a danger to people and buildings. 

You can help us slow erosion down to healthy levels

plants are important for holding soil in place. If you 
live on or near a creek, promote healthy plant growth 
on the slopes leading to the creek: don’t dump leaves 
or debris - these can smother growing plants - and 
plant native species that have roots that grow deep. 

Stormwater runof from homes, parking lots, and 
roads increases erosion when it rushes into the 
creek after a rainfall. Even if you don’t live near the 
creek, you can help prevent erosion by slowing down 
stormwater. Build a raingarden to soak water from 
your roof into the ground, or install a rainbarrel to 
catch, hold, and reuse it. If you live on a steep slope 
above a creek, don’t discharge water or heavily water 
your landscape: saturated soils are prone to erosion 
and can contribute to slope failure. 

help prevent  
erosion on Bluff CreeK

Bluff Creek
2016

In the photo above, Bluff Creek winds its way 
south, past Chanhassen High School. Bluff is 
about seven miles long, and unlike Purgatory 
and Riley Creeks, does not connect any lakes 
on its way to the Minnesota River. It does 
however connect many wetlands and you can 
explore almost its entire length on trails.

Length 6.8 miles
Elevation change 232 ft
Watershed size 5.8 sq miles
# of cities in watershed 2
# of lakes connected 0
# of monitoring sites 5
# of parks 3
Impairment Turbidity, Fish

Common fish
Brook Stickleback, 
Northern Fathead 
Minnow

Invasive species Reed Canary Grass, 
Buckthorn

CharaCteristiCs

WatersheD BounDaries

12% 
Farmland

28% 
Residential

44% 
Open Space

lanD use in the Bluff Creek Watershed

12% 
Commercial 4% 

Roads

of survey respondents value 
wildlife watching & recreation 
near waterbodies (ex. trails). 
Full survey results at: 
rpbcwd.org Lake Lucy
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Water that 
falls anywhere 
within the white 
boarder drains 
to Bluff Creek.



Keeping Bluf Creek healthy requires several tools and strategies. Implementing 
projects to stabilize the stream banks and restore creek reaches is one important 
strategy. Cleaning and slowing rainwater runof before it reaches the creek is another. 
But before either of these can be done, we need to understand how the creek is doing 
and where it needs the most help. 

The watershed district has been monitoring Bluff Creek since the 1970s. Recently, the district 
developed a new tool to assess the creek: the Creek Restoration Action Strategy (CRAS). The CRAS 
uses water quality data, as well as information on erosion and habitat to rank which creek sections 
are doing the best, and which are doing the poorly. Below, the three major types of data used in the 
assessment are described. On the next page, a creek map shows the results from 2016. 

District staff 
take samples at five 

sites during summer. They 
gather data on nutrient levels 

(phosphorus), algae, sediment,  
pH, and dissolved oxygen. These 
data let us know how clean the 

water is, and whether it is 
healthy for plants, ani-

mals, and people.

W

ater quality

Every year, staff 
walk along sections of 

the creek. They note sites 
with erosion, its severity, and 

whether any structures like 
houses or bridges are in dan-
ger. Erosion is also a problem 

because the sediment that 
erodes into the creek is  

a pollutant.

er

osion
Creeks are 

important habitat for 
insects, plants, fish, birds, 

and other animals. When staff 
check for erosion, they also as-
sess the habitat. Reaches receive 
a score based on the quality 

of habitat they provide, and 
whether it needs to be 

restored.

habitat

Dive deeper Interested in learning more? Explore the following reports on our 
website.

how healthy  
is Bluf Creek?

Hwy 212

85 dump truck 
loads

Each year, Bluff Creek carries 
the average equivalent of

of sediment into the 
Minnesota River Valley
[Metropolitan Council]

assessment 
RPBCWD & BARR Engineering. 2015. Creek Restoration Action Strategy.

implementation plan 
BARR Engineering. 2013. Bluff Creek Watershed: Total Maximum Daily Load Implementation Plan.
stormwater ponds 
RPBCWD. 2013. Stormwater Pond Project.

2016 assessment results
Each section of Bluff Creek is coded with 
one of five colors based on how healthy it 
is. Blue is the best and red the worst. The 
areas most in need of help are scattered 
throughout the whole length of the creek. 
The reach in the south-west corner is 
particularly degraded, and the district is 
working with its partners to investigate 
potential projects to improve it.

Severe erosion was discovered 
along this reach of Bluff Creek.

best
good

fair
poor

no score

Key
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Silver 
Lake

Hwy 62

Flying Cloud Dr

Purgatory Creek

n

Lotus 
Lake 

Staring 
Lake

Rainwater runoff, the water that flows across yards, parking lots, and streets into 
stormdrains, is one of the main causes of pollution in urban areas. You can take 
simple actions to help protect Purgatory Creek.

Keep the curb 
clean

reuse 
the rain

Build a 
raingarden

salt 
smart

Water with 
care

Sweep up leaves, 
grass clippings 
and fertilizer 
from driveways 
and streets.

Raingardens soak 
up water and filter 
out pollution. Visit 
our website for 
help.

Grass requires 
1-inch of water per 
week: about one 
hour of sprinkling 
per week if it has 
not rained.

The salt we use 
to melt ice can 
pollute our lakes 
and creeks. Use 
salt sparingly and 
always shovel 
first.

Collect 
and reuse 
rainwater with 
a rain barrel.

Minnesota River

H
w

y 494

Hwy 212

Hwy 5 Mitchell 
Lake

Red Rock 
Lake

Duck 
Lake

Round 
Lake

What’s happening

The plan guides district actions for a decade, and 
is currently being updated.

In 2016, the district embarked on a special outreach 
campaign to engage the community in updating 
the 10-Year Management Plan. This included public 
meetings, a survey, and tabling at local events. 
Over 500 residents shared their 
concerns about local waters. 
We gained insight into 
how residents use, and 
value water resources. 
This input helped 
frame the creation of 
the new plan’s goals 
and strategies. Once 
completed, the plan 
will guide district actions 
over the next decade. The 
community can continue to 
engage with the district in this process 
in 2017. Join our email newsletter list to stay up to 
date! Subscribe at: rpbcwd.org

upDating the WatersheD 
management plan

80%

lanD use
Open  
Water

Purgatory Creek
2016

Purgatory Creek has three headwaters: Lotus 
Lake in Chanhassen, Silver Lake in Shorewood, 
and wetlands in Minnetonka. After these forks 
join, the creek flows through the Purgatory 
Recreation Area and Staring Lake before 
eventually reaching the Minnesota River.

Length 16 miles
Elevation change 178 ft
Watershed size 35.6 sq miles
# of cities in watershed 4
# of lakes connected 8
# of monitoring sites 10
# of parks 27
Impairment Not listed

Common fish
Bluegill, White Sucker, 
Black Crappie, Yellow 
Perch

Invasive species
Curlyleaf Pondweed, 
Eurasian Watermilfoil, 
Common Carp

in the Purgatory Creek Watershed

CharaCteristiCs

WatersheD BounDaries

Water that falls 
anywhere within the 
white boarder drains 
to Purgatory Creek.

In partnership with the City of Minnetonka, the 
district conducted its first-ever creek restoration in 
2016. Near the intersection of County Road 101 and 
Townline Road, the partners stabilized eroding banks 
along close to 2000 feet of Purgatory Creek. The goal 
of the restoration is to improve water and habitat 
quality, and overall creek health. Staff will be returning 
in thespring of 2017 to check on the project and plant 
some additional native vegetation.

purgatorY CreeK reaCh 
restoreD

57% 
Residential

23% 
Open Space

4% 
Roads

10% 
Commercial

of survey respondents value 
wildlife watching & recreation 
near waterbodies (ex. trails). 
Full survey results at: 
rpbcwd.org



how healthy  
is purgatory Creek?

2016 assessment results

Keeping purgatory Creek healthy requires several tools and strategies. Conducting projects 
to stabilize the stream banks and restore stretches is one important strategy. Cleaning and 
slowing rainwater runoff before it reaches the creek is another. But before either of these can 
be done, we need to understand how the creek is doing and where it needs the most help. 

The watershed district has been monitoring Purgatory Creek since the 1970s. Recently, the district developed a 
new tool to assess the creek: the Creek Restoration Action Strategy (CRAS). The CRAS uses water quality data, as 
well as information on erosion and habitat to rank which creek sections are doing the best and which are doing 
the poorest. Below, the three major types of data used in the assessment are described. On the next page, a 
creek map shows the results from 2016. 

Each section of Purgatory Creek is coded 
with one of five colors based on how 
healthy it is. Blue is the best and red the 
worst. The areas most in need of help are 
primarily in the lower creek, below Staring 
Lake. Here, steep slopes cause erosion. 
The district is working with its partners to 
improve Purgatory Creek by conducting 
restoration projects.
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District staff take 
samples at eight sites 

during summer. They gath-
er information about nutrient 

levels (phosphorus), sediment,  
pH, and dissolved oxygen. These 
data let us know how clean the 

water is, and whether it is 
healthy for plants, ani-

mals, and people.
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ater quality
Every year, staff 

walk along sections of 
the creek. They note sites 

with erosion, its severity, and 
whether any structures like 
houses or bridges are in dan-
ger. Erosion is also a problem 

because the sediment that 
erodes into the creek is  

a pollutant.

er

osion
Creeks are 

important habitat for 
insects, plants, fish, birds, 

and other animals. When staff 
check for erosion, they also as-
sess the habitat. Reaches receive 
a score based on the quality 

of habitat they provide, and 
whether it needs to be 

restored.

habitat

Dive deeper Interested in learning more? Explore the following 
reports on our website.

assessment 
BARR Engineering. 2016. Purgatory Creek Watershed 
Use Attainability Analysis.
RPBCWD & BARR Engineering. 2015. Creek Restoration 
Action Strategy.
BARR Engineering. 2013. Purgatory Creek Watershed: 
Total Maximum Daily Load Implementation Plan.

Carp management 
Sorensen P, Bajer P and M Headrick. 2015. 
Development and implementation of a sustainable 
strategy to control common carp in the Purgatory 
Creek chain of Lakes. University of Minnesota.
stormwater ponds 
RPBCWD. 2013. Stormwater Pond Project.
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th
e creek healthy Rainwater runoff, the water that flows across yards, parking lots, and streets into 

stormdrains, is one of the main causes of pollution in urban areas. You can take 
simple actions to help protect Riley Creek.

Keep the curb 
clean

reuse 
the rain

Build a 
raingarden

salt 
smart

Water with 
care

Sweep up leaves, 
grass clippings 
and fertilizer 
from driveways 
and streets.

Raingardens soak 
up water and filter 
out pollution. Visit 
our website for 
help.

Grass requires 
1-inch of water per 
week: about one 
hour of sprinkling 
per week if it has 
not rained.

The salt we use 
to melt ice can 
pollute our lakes 
and creeks. Use 
salt sparingly and 
always shovel 
first.

Collect 
and reuse 
rainwater with 
a rain barrel.

What’s happening

The plan guides district actions for a decade, and 
is currently being updated.

In 2016, the district embarked on a special outreach 
campaign to engage the community in updating 
the 10-Year Management Plan. This included public 
meetings, a survey, and tabling at local events. 
Over 500 residents shared their 
concerns about local waters. 
We gained insight into 
how residents use, and 
value water resources. 
This input helped 
frame the creation of 
the new plan’s goals 
and strategies. Once 
completed, the plan 
will guide district actions 
over the next decade. The 
community can continue to 
engage with the district in this process 
in 2017. Join our  email newsletter to stay up to date! 

upDatiNg the WatersheD 
maNagemeNt plaN

80%

restoriNg rileY CreeK
In 2007, the district completed the Riley Creek Lower 
Valley Stabilization Feasibility Study. The study 
determined that the part of the creek downstream 
of Lake Riley was rapidly eroding and required 
stabilization. Assessment in 2015 showed that the 
erosion was progressing and the district decided that 
action was needed to protect water quality in the creek. 
Dirt that erodes from the creek and the steep slopes 
leading down to it degrades fish and insect habitat, 
and eventually ends up in the Minnesota River. The 
Minnesota Pollution Control Agency (MPCA) has placed 
Lower Riley Creek on the 303(d) list of impaired waters 
for elevated turbidity (sediment). The district will begin 
stabilizing and restoring the most eroded sections of 
Riley Creek in 2017. This area is near the Riley Creek 
Conservation Area in Eden Prairie.

Riley Creek
2016

Riley Creek begins at lakes Lucy and Ann in 
Chanhassen and flows through three, down-
stream lakes - Susan, Riley, Rice Marsh - before 
descending to the Minnesota River Valley. The 
creek has mild topography in the upper and 
middle portions of the watershed, but below 
Lake Riley the banks become steep.

Length 9.6 miles
Elevation change 230 ft
Watershed size 10 sq miles
# of cities in watershed  2
# of lakes connected  5
# of monitoring sites  5
# of parks 11
Impairment Turbidity

Common fish
Green Sunfish,  
Fathead Minnow, 
Bluntnose Minnow

Invasive species Buckthorn, 
Common Carp

CharaCteristiCs

Water that falls 
anywhere within the 
white border drains 
to Riley Creek.

laND use in the Riley Creek Watershed

7% 
Commercial

3% 
Farmland 29% 

Residential
40% 

Open Space 7% 
Roads

14% 
Open Water

WatersheD BouNDaries

The red 
section is 
the location 
of the 
restoration.

of survey respondents value 
wildlife watching & recreation 
near waterbodies (ex. trails). 
Full survey results at: 
rpbcwd.org
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data let us know how clean the 

water is, and whether it is 
healthy for plants, ani-

mals, and people.
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Every year, staff 

walk along sections of 
the creek. They note sites 

with erosion, its severity, and 
whether any structures like 
houses or bridges are in dan-
ger. Erosion is also a problem 

because the sediment that 
erodes into the creek is  
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check for erosion, they also as-
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a score based on the quality 
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whether it needs to be 

restored.

habitat

Dive deeper Interested in learning more? Explore the following 
reports on our website.
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Key

how healthy  
is riley Creek?
Keeping riley Creek healthy requires several tools and strategies. Conducting projects to stabilize 
the stream banks and restore stretches is one important strategy. Cleaning and slowing rainwater 
runoff before it reaches the creek is another. But before either of these can be done, we need to 
understand how the creek is doing and where it needs the most help. 

To this end, the watershed district as well as the Metropolitan Council have been monitoring Riley Creek water 
quality for almost 20 years. Recently, the district developed a new tool to assess the creek: the Creek Restoration 
Action Strategy (CRAS). The CRAS uses water quality data, as well as information on erosion and habitat to rank which 
creek sections are doing the best, and which are doing the poorest. Below, the three major types of  data used in the 
assessment are described. On the next page, a creek map shows the results from 2016. 

75 dump truck 
loads

Each year, Riley Creek carries the average 
equivalent of 75 dump truck loads

of sediment into the 
minnesota river Valley

[Metropolitan Council]

Lake Riley

Rice Marsh 
Lake

Lake Susan

Lake Lucy

Lake Ann

stormwater ponds 
RPBCWD. 2013. Stormwater pond project.

restoration prioritization 
RPBCWD & BARR Engineering. 2015. Creek Restoration Action Strategy.

Carp management 
Bajer P.G., Headrick,M., Miller B. D. and Sorensen P. W. 2014. Development and implementation of a 
sustainable strategy to control common carp in Riley Creek Chain of Lakes. University of Minnesota.

2016 assessmeNt results
Each section Riley Creek is coded with 
one of five colors based on how healthy 
it is. Blue is the best and red the worst. 
There is considerable erosion in lower 
Riley Creek, below Lake Riley, and the 
creek is listed as impared for turbidity by 
the Minnesota Pollution Control Agency. 
This means it has too much sediment 
in its water. The district is working with 
its partners to improve Riley Creek by 
conducting restoration projects at the 
sites in most need.
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Budget	  Description	  
Number Item	  &	  Description Budget	  Amount

Change	  from	  '16	  
increase	  (decrease)

1 Accounting	  and	  Audit 39,500.00$	  	  	  	  	  	  	  	   5,500.00$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
Preparation	  of	  the	  District's	  annual	  audit,	  provide	  monthly	  
accounting	  services.	  

2 Advisory	  Committees 4,000.00$	  	  	  	  	  	  	  	  	  	   (500.00)$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
Budget	  to	  cover	  Miscellaneous	  expenses	  related	  to	  the	  duties	  and	  
activities	  of	  District	  advisory	  Committees.

3 Insurance	  and	  bonds 12,000.00$	  	  	  	  	  	  	  	   2,000.00$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
District	  general	  liability,	  workers	  compensation,	  
property/casualty,	  public	  official	  liability	  insurance

4 Engineering	  Services 103,000.00$	  	  	  	  	   -‐$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
Oversight	  of	  all	  District	  Engineerins	  activities.	  Engineering	  
attendance	  at	  meetings	  of	  the	  District	  -‐	  covers	  board	  and	  related	  
project	  meetings,	  mini	  case	  studies,	  assisting	  in	  District	  water	  
management	  planning	  activities,	  and	  other	  matters	  requiring	  
District	  Engineer.

5 Legal	  Services 75,000.00$	  	  	  	  	  	  	  	   -‐$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
Legal	  advice	  at	  meetings,	  research	  on	  various	  issues	  for	  Board	  
consideration,	  preparation	  and	  publication	  of	  legal	  notices,	  
preparation	  of	  Board	  resolutions,	  and	  other	  matters	  requiring	  
legal	  counsel.

6 Manager	  Compensation 18,500.00$	  	  	  	  	  	  	  	   -‐$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
Manager	  per	  diems	  for	  regular	  and	  special	  meeting	  attendance.	  
Manager	  expenses	  incurred	  in	  the	  performance	  of	  official	  
manager	  duties,	  such	  as	  attendance	  at	  conferences	  and	  meetings	  
and	  related	  expenses.

7 Dues	  and	  Publications 8,000.00$	  	  	  	  	  	  	  	  	  	   4,500.00$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
Dues	  for	  appropriate	  organization	  memberships	  (MAWD,	  League	  
of	  Minnesota	  Cities,	  etc.	  )	  and	  for	  purchase	  of	  necessary	  
publications	  and	  reference	  materials.

8 Office	  Cost 95,000.00$	  	  	  	  	  	  	  	   27,500.00$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
Rent,	  Office	  supplies,	  utilities,	  purchase	  additional	  equipment,	  
janitorial	  expenses	  and	  office	  expansion.

9 Permit	  Review	  and	  Inspection 90,000.00$	  	  	  	  	  	  	  	   (10,000.00)$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
Provides	  for	  engineering	  assistance	  in	  review	  of	  permit	  
applications,	  clarifying	  problems	  with	  the	  developer,	  meet	  
developer	  on-‐site,	  coordinate	  permit	  issues	  with	  communities,	  
counties,	  and	  other	  regulatory	  bodies.	  Inspects	  projects.

10 Recording	  Services 15,000.00$	  	  	  	  	  	  	  	   -‐$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
Recording	  Services	  for	  the	  District.

12 Staff	  Cost 450,000.00$	  	  	  	  	   184,500.00$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
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Includes	  salary,	  taxes,	  insurance,	  benefits	  and	  employee	  expenses	  
(mileage,	  parking,professional	  development	  and	  supplies)	  for	  
existing	  full	  time	  staff	  as	  well	  as	  2	  new	  positions	  Water	  Resources	  
Technician,	  and	  Permit	  and	  Professional	  Development	  
Coordinator	  and	  part	  time	  clerical	  help	  -‐	  last	  position	  tbd).	  	  This	  
budget	  includes	  an	  allowance	  for	  salary	  increases	  and	  benefit	  
costs.	  	  

13 10-‐year	  Management	  Plan 75,000.00$	  	  	  	  	  	  	  	   (25,000.00)$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
Develop	  District	  next	  10-‐year	  Plan.	  This	  is	  a	  multi-‐year	  project	  with	  
an	  anticipated	  cost	  of	  	  $175,000.

14 AIS	  Inspection	  and	  early	  response 75,000.00$	  	  	  	  	  	  	  	   -‐$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
Support	  AIS	  inspections	  in	  Chanhassen	  and	  Eden	  Prairie.	  	  Support	  
early	  rapid	  response	  to	  new	  infestation.

15 Buffer	  Demonstration	  Site -‐$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   -‐$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
This	  project	  was	  to	  be	  implemented	  in	  2015.	  	  However,	  our	  
potential	  demonstration	  site	  fell	  through	  and	  the	  project	  did	  not	  
move	  forward.	  

16 Cost-‐share 200,000.00$	  	  	  	  	   50,000.00$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
Provides	  technical	  assistance	  and	  funds	  for	  our	  cost-‐share	  
program.

17 Creek	  Restoration	  Action	  Strategy -‐$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   -‐$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
Developed	  a	  prioritization	  scheme	  across	  all	  three	  watershed.

18 Creek	  Restoration	  Action	  Strategies	  Phase	  2 20,000.00$	  	  	  	  	  	  	  	   (5,000.00)$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
Provide	  funds	  to	  determine	  causes	  and	  solution	  to	  the	  
deterioration	  of	  the	  creek	  reach.	  

19 Data	  Collection	  and	  Monitoring 180,000.00$	  	  	  	  	   -‐$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
Monitor	  and	  collect	  water	  quality	  data	  as	  identifies	  in	  our	  lakes	  
and	  creeks	  report	  as	  well	  as	  collecting	  data	  for	  potential	  CIP	  sites	  
and	  monitoring	  effectiveness	  of	  implmented	  CIPs.

20 District	  Groundwater	  Assessment 30,000.00$	  	  	  	  	  	  	  	   30,000.00$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
Assess	  curent	  state	  of	  groundwater	  located	  in	  the	  District.	  	  
Identify	  needs	  and	  coordinate	  accordingly.

21 District	  Wide	  Floodplain	  Evaluation	  -‐	  Atlas	  14/SMM	  model 30,000.00$	  	  	  	  	  	  	  	   (25,000.00)$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
Maintain	  and	  update	  SWMM	  model.

22 Education	  and	  Outreach 114,000.00$	  	  	  	  	   -‐$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
Develop	  education	  materials	  to	  raise	  awareness.	  Fund	  master	  
water	  stewards	  program.	  Support	  programs	  that	  engage	  our	  
community	  from	  youth	  to	  local	  decision	  makers.	  Maintain	  and	  
enhance	  website.

23 Plant	  Restoration	  -‐	  U	  of	  M 75,000.00$	  	  	  	  	  	  	  	   -‐$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
Partner	  with	  the	  University	  of	  Minnesota	  to	  implement	  plan	  
restoration	  measures	  on	  Lake	  Susan,	  Lake	  Riley,	  Mitchell	  Lake	  and	  
Staring	  Lake.

24 Repair	  and	  Maintenance	  Fund	  * 100,000.00$	  	  	  	  	   100,000.00$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
Develop	  and	  implement	  grant	  program	  that	  LGU	  can	  use	  to	  repair	  
and	  maintain	  stormwater	  infrastructure.	  	  
This	  is	  a	  multi	  year	  program	  that	  has	  a	  balance	  of	  $102,005.
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25 Survey	  and	  Analysis	  Fund	  * -‐$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   -‐$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
Funds	  in	  this	  category	  are	  funds	  dedicated	  in	  helping	  the	  District	  
survey	  its	  resources	  as	  well	  as	  for	  analysis
This	  is	  a	  multi	  year	  program	  that	  has	  a	  balance	  of	  $13,837.

26 TMDL	  -‐	  MPCA 10,000.00$	  	  	  	  	  	  	  	   (20,000.00)$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
Assist	  and	  provide	  input	  in	  the	  TMDL	  process.

27 	  Bluff	  Creek	  Fish	  Passage	  and	  Creek	  Stabilization	  * -‐$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   -‐$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
Implement	  creek	  stabilization	  and	  fish	  passage	  to	  address	  
impairment	  on	  Bluff	  Creek.
This	  is	  a	  multi-‐year	  project	  that	  has	  a	  balance	  $375,155.27.	  	  
Partners	  in	  this	  project	  include	  Lower	  Minnesota	  River	  Watershed	  
Distric	  t	  ($50,000),	  City	  of	  Chanhassen	  ($50,000),	  and	  Hennepin	  
County	  Regional	  Railroad	  Authority	  ($50,000).	  The	  District	  also	  
received	  a	  Clean	  Water	  Legacy	  Grant	  for	  $150,000.

28 Chanhassen	  High	  School	  * 50,000.00$	  	  	  	  	  	  	  	   45,000.00$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
Implement	  capture	  and	  reuse	  project	  at	  Chanhassen	  High	  School.
This	  is	  a	  multi-‐year	  project	  that	  is	  funded	  by	  a	  Stormwater	  
Metropolitan	  Council	  Grant	  ($200,000),	  City	  of	  Chanhassen	  and	  
the	  District	  match	  of	  $50,000.

29 Chanhassen	  Town	  Center*~ -‐$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   -‐$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
Implement	  a	  study	  to	  identify	  opportunities	  to	  implement	  water	  
quality	  improvement	  project	  in	  Chanhassen	  town	  center.
This	  is	  a	  multi-‐year	  project	  funded	  by	  the	  Clean	  Water	  Legacy	  
Funds	  ($48,000)	  and	  with	  a	  District	  match	  of	  $12,000.	  The	  City	  of	  
Chanhassen	  is	  a	  partner	  on	  this	  project.	  No	  additional	  funds	  are	  

30 CLP	  Treatment	  -‐	  Lake	  Riley/Susan	  (WQ) 10,000.00$	  	  	  	  	  	  	  	   -‐$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
Implement	  curlyleaf	  pondweed	  treatment	  on	  Lake	  Susan	  and	  
develop	  new	  5-‐year	  plant	  management	  plan	  if	  identified	  as	  
necessary.

31 CLP	  Treatment	  -‐	  Riley	  (WQ) 10,000.00$	  	  	  	  	  	  	  	   -‐$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
Implement	  curlyleaf	  pondweed	  treatment	  on	  Lake	  Riley	  and	  
develop	  new	  5-‐year	  plant	  management	  plan	  if	  identified	  as	  
necessary.

32 Lake	  Lucy	  Iron	  Enhanced	  * -‐$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   (400,000.00)$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
No	  additional	  funds	  needed	  at	  this	  time.	  	  Working	  with	  HOA	  to	  
implement	  water	  quality	  improvement	  project	  on	  their	  outlot	  
along	  Lake	  Lucy	  Road.
This	  is	  a	  multi-‐year	  project	  with	  an	  anticipated	  cost	  of	  $450,000.	  	  
No	  additional	  funds	  are	  being	  levied	  for	  this	  project.	  Funds	  
available	  are	  $449,937.68

33 Lake	  Lucy	  Plant	  Management	  Plan -‐$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   -‐$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
Project	  complete.	  No	  additional	  funds	  are	  needed.

34 Lake	  Lucy	  Spent	  Lime -‐$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   -‐$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
Project	  was	  canceled	  due	  to	  lack	  of	  support	  from	  homeowners	  -‐	  
no	  additional	  funds	  are	  needed	  at	  this	  time.

35 Lake	  Riley	  	  -‐	  EWM	  Treatment 25,000.00$	  	  	  	  	  	  	  	   15,000.00$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
Implement	  curlyleaf	  pondweed	  treatment	  on	  Lake	  Riley	  and	  
develop	  new	  5-‐year	  plant	  management	  plan	  if	  identified	  as	  
necessary.	  	  Increase	  in	  cost	  is	  due	  to	  utilizing	  a	  renovate	  40.
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36 Lake	  Riley	  -‐	  Alum	  Treatment	  1st	  dose	  * -‐$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   (60,000.00)$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
Alum	  treatment	  was	  implemented	  in	  2016.	  	  District	  will	  be	  
monitoring	  but	  no	  additional	  funds	  are	  needed	  at	  this	  time.
This	  is	  a	  multi-‐year	  project.	  No	  additional	  funds	  are	  needed	  at	  this	  
time.	  	  Monitoring	  will	  continue	  to	  assess	  longetivity	  at	  efficacity	  of	  
the	  treatment.

37 Lake	  Susan	  Alum	  Feasibility -‐$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   (11,500.00)$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
Feasibility	  will	  be	  completed	  in	  2016.

38 Lake	  Susan	  Improvement	  Phase	  1	  * -‐$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   -‐$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
The	  Spent	  Lime	  project	  will	  be	  completed	  in	  2016	  and	  the	  District	  
will	  be	  monitoring	  in	  2017	  through	  their	  data	  collection	  program.	  	  
The	  City	  of	  Chanhassen	  was	  a	  partner	  on	  this	  project.	  	  No	  
additional	  funds	  are	  needed	  at	  this	  time.
This	  was	  a	  multi-‐year	  project	  that	  will	  be	  completed	  in	  2016.

39 Lake	  Susan	  Water	  Quality	  Improvement	  Phase	  2	  *~ -‐$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   -‐$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
Lake	  Susan	  Water	  Quality	  project	  is	  looking	  at	  capturing	  and	  
resuing	  water	  from	  towncenter.	  	  Project	  is	  still	  in	  feasibility.
This	  is	  a	  multi-‐year	  project	  funded	  by	  the	  Clean	  Water	  Legacy	  
Funds	  ($233,400)	  and	  with	  $150,000	  District	  funds	  levied	  in	  2015.	  	  
The	  City	  of	  Chanhassen	  is	  a	  partner	  on	  this	  project.	  	  No	  additional	  
funds	  are	  being	  levied	  for	  this	  project.

40 Rice	  Marsh	  Lake	  Alum	  Feasibility	  Phase	  1 -‐$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   (11,500.00)$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
Rice	  Marsh	  Lake	  UAA	  identified	  the	  need	  to	  control	  internal	  loads	  
in	  RML.	  	  

41 Rice	  Marsh	  Lake	  Paleolimnology -‐$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   -‐$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
Study	  is	  now	  completed.	  	  No	  additional	  funds	  are	  needed	  at	  this	  
time.

42 Rice	  Marsh	  Lake	  Water	  Quality	  Improvement	  -‐	  Feasibility	  Phase	  1 20,000.00$	  	  	  	  	  	  	  	   20,000.00$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
Rice	  Marsh	  Lake	  UAA	  identified	  the	  need	  to	  control	  watershed	  
loads	  in	  RML.	  	  

43 Rice	  Marsh	  Lake	  Winter	  Fish	  Kill	  Prevention	  (WQ) 10,000.00$	  	  	  	  	  	  	  	   (5,000.00)$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
Maintaing	  Carp	  Control	  system	  on	  Rice	  Marsh	  Lake	  as	  part	  of	  the	  
Riley	  Creek	  Chain	  of	  Lakes	  Carp	  Managmeent	  Plan.

44 Rice	  Marsh	  Lake/Lake	  Riley	  UAA -‐$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   -‐$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
Study	  is	  completed	  and	  has	  moved	  into	  implementation.

45 Riley	  Creek	  Restoration	  (Reach	  E	  and	  D3)	  *~ 600,000.00$	  	  	  	  	   335,000.00$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
Provide	  funds	  to	  implement	  feasibility,	  design	  and	  restoration	  of	  
Reach	  E	  and	  D3	  on	  Riley	  Creek.
This	  is	  a	  multi-‐year	  project.	  	  The	  District	  anticipates	  additional	  levy	  
in	  2018	  for	  this	  project.	  Anticipated	  cost	  for	  the	  project	  is	  
$1,515,000.	  	  Remainder	  of	  cost	  would	  be	  levied	  in	  2018.	  	  The	  City	  
of	  Eden	  Prairie	  and	  the	  Lower	  Riley	  Creek	  Watershed	  District	  
interested	  in	  partnering	  in	  this	  effort	  but	  funds	  have	  not	  yet	  been	  
committed.

46 Fire	  Station	  2	  (Eden	  Prairie) 20,000.00$	  	  	  	  	  	  	  	   20,000.00$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
Implement	  a	  project	  to	  capture	  and	  reuse	  water	  at	  fire	  station	  2	  in	  
Eden	  Prairie.	  	  
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This	  is	  a	  multi-‐year	  project	  that	  is	  funded	  by	  a	  Stormwater	  
Metropolitan	  Council	  Grant	  ($99,287),	  City	  of	  Chanhassen	  and	  the	  
District	  match	  of	  $19,206.50	  each.

47
Purgatory	  Creek	  Rec	  Area-‐	  Berm/retention	  area	  -‐	  
feasibility/design 50,000.00$	  	  	  	  	  	  	  	   50,000.00$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
The	  District	  and	  the	  City	  of	  Eden	  Prairie	  will	  be	  doing	  a	  feasibility	  
to	  design	  phase	  to	  determine	  maintenance	  and	  repairs	  needed	  for	  
this	  area.

48 Hyland	  Lake	  UAA 20,000.00$	  	  	  	  	  	  	  	   20,000.00$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
Hyland	  Lake	  UAA	  has	  not	  been	  updated	  since	  2004	  and	  needs	  to	  
be	  updated.

49 Lotus	  Lake	  -‐	  Feasability	  Phase	  1 20,000.00$	  	  	  	  	  	  	  	   20,000.00$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
The	  UAA	  identified	  management	  of	  external	  loads	  to	  Lotus	  Lake.

50 Mitchell	  Lake	  Plant	  Management	  (CLP	  -‐	  WQ) 15,000.00$	  	  	  	  	  	  	  	   -‐$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
Implement	  curlyleaf	  pondweed	  treatment	  on	  Mitchell	  Lake	  that	  is	  
consistent	  with	  plant	  management	  plan.

51 Purgatory	  Creek	  at	  101* -‐$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   -‐$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  

Project	  will	  be	  implemented	  in	  2016	  -‐	  no	  additional	  funds	  are	  
needed	  for	  the	  creek	  restoration	  on	  Purgatory	  Creek	  near	  highway	  
101.	  The	  City	  of	  Minnetonka	  was	  a	  partner	  on	  this	  project.
This	  is	  a	  multi-‐year	  project.	  	  Total	  levied	  $661,094.

52 Purgatory	  Creek	  Lakes	  UAA	  * -‐$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   (50,000.00)$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
UAA	  will	  be	  completed	  in	  2016	  -‐	  no	  additional	  funds	  are	  needed.
This	  is	  a	  multi-‐year	  project.	  	  Total	  levied	  $250,000.

53 Red	  Rock	  Lake	  Plant	  Management	  (CLP	  -‐	  WQ) 15,000.00$	  	  	  	  	  	  	  	   -‐$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
Implement	  curlyleaf	  pondweed	  treatment	  on	  Red	  Rock	  Lake	  that	  
is	  consistent	  with	  plant	  management	  plan.

54 Silver	  Lake	  	  Restoration	  -‐	  Feasibility	  Phase	  1 20,000.00$	  	  	  	  	  	  	  	   20,000.00$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
Provide	  funds	  to	  develop	  a	  restoration	  plan	  that	  would	  
preserve/enhance	  wild	  rice	  preservation	  while	  also	  improving	  
water	  quality.

55 Silver	  Lake	  Paleolimnology -‐$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   -‐$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
Work	  is	  completed.	  No	  additional	  funds	  are	  needed.

56 Staring	  Lake	  -‐	  Plant	  Management	  -‐	  EWM	  Treatment	  and	  CLP 20,000.00$	  	  	  	  	  	  	  	   20,000.00$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
Implement	  and	  develop	  plant	  management	  plan	  for	  Staring	  Lake.	  
Implement	  herbicide	  treatment	  for	  curlyleaf	  pondweed	  and	  
eurasian	  watermilfoil	  treatment.

57 Reserve 135,000.00$	  	  	  	  	   72,000.00$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
Contingency	  funds.
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Budget	  Description 	  2015	  BUDGET Actual	  2015 2016	  BUDGET Actual	  2016 Proposed	  2017	  BUDGET

Plan	  Implementation	  Levy 2,431,500.00$	  	  	  	  	  	  	  	  	  	  	   2,417,053.77$	  	  	  	  	  	  	  	  	  	  	   2,481,500.00$	  	  	  	  	  	   2,481,500.00$	  	   2,859,000.00$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
Permit 15000 20100 15000 10540 15000
Grant	  Income 84,934.01
Data	  Collection	  Income 8,830.50 1000
Other	  Income 535.17 18.83

TOTAL	  REVENUE 2,446,500.00$	  	  	  	  	  	  	  	  	  	  	   2,496,500.00$	  	  	  	  	  	   2,493,058.83$	  	   2,874,000.00$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  

EXPENDITURES

1 Accounting	  and	  Audit 32,500.00$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   31,134.72$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   34,000.00$	  	  	  	  	  	  	  	  	  	  	   25,559.79$	  	  	  	  	  	  	  	   39,500.00$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
2 Advisory	  Committees 4,500.00$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   -‐$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   4,500.00$	  	  	  	  	  	  	  	  	  	  	  	  	   147.45$	  	  	  	  	  	  	  	  	  	  	  	  	   4,000.00$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
3 Insurance	  and	  bonds 10,000.00$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   3,191.64$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   10,000.00$	  	  	  	  	  	  	  	  	  	  	   7,649.28$	  	  	  	  	  	  	  	  	  	   12,000.00$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
4 Engineering	  Services 96,000.00$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   100,824.23$	  	  	  	  	  	  	  	  	  	  	  	  	  	   103,000.00$	  	  	  	  	  	  	  	  	   3,358.62$	  	  	  	  	  	  	  	  	  	   103,000.00$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
5 Legal	  Services 130,000.00$	  	  	  	  	  	  	  	  	  	  	  	  	  	   125,161.49$	  	  	  	  	  	  	  	  	  	  	  	  	  	   75,000.00$	  	  	  	  	  	  	  	  	  	  	   58,343.88$	  	  	  	  	  	  	  	   75,000.00$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
6 Manager	  Compensation 18,500.00$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   12,394.36$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   18,500.00$	  	  	  	  	  	  	  	  	  	  	   7,180.05$	  	  	  	  	  	  	  	  	  	   18,500.00$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
7 Dues	  and	  Publications 3,500.00$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   5,275.00$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   3,500.00$	  	  	  	  	  	  	  	  	  	  	  	  	   4,000.00$	  	  	  	  	  	  	  	  	  	   8,000.00$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
8 Office	  Cost 79,500.00$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   68,161.04$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   67,500.00$	  	  	  	  	  	  	  	  	  	  	   46,851.83$	  	  	  	  	  	  	  	   95,000.00$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
9 Permit	  Review	  and	  Inspection 150,000.00$	  	  	  	  	  	  	  	  	  	  	  	  	  	   155,420.03$	  	  	  	  	  	  	  	  	  	  	  	  	  	   100,000.00$	  	  	  	  	  	  	  	  	   122,299.66$	  	  	  	  	   90,000.00$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
10 Recording	  Services 15,000.00$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   11,975.49$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   15,000.00$	  	  	  	  	  	  	  	  	  	  	   4,305.51$	  	  	  	  	  	  	  	  	  	   15,000.00$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
12 Staff	  Cost 248,500.00$	  	  	  	  	  	  	  	  	  	  	  	  	  	   231,359.64$	  	  	  	  	  	  	  	  	  	  	  	  	  	   265,500.00$	  	  	  	  	  	  	  	  	   154,537.56$	  	  	  	  	   450,000.00$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  

Subtotal 788,000.00$	  	  	  	  	  	  	  	  	  	  	  	  	  	   744,897.64$	  	  	  	  	  	  	  	  	  	  	  	  	  	   696,500.00$	  	  	  	  	  	  	  	  	   434,233.63$	  	  	  	  	   910,000.00$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  

13 10-‐year	  Management	  Plan 100,000.00$	  	  	  	  	  	  	  	  	   43,813.28$	  	  	  	  	  	  	  	   75,000.00$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  

14 AIS	  Inspection	  and	  early	  response 50,000.00$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   53,364.43$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   75,000.00$	  	  	  	  	  	  	  	  	  	  	   11,563.71$	  	  	  	  	  	  	  	   75,000.00$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
15 Buffer	  Demonstration	  Site 15,000.00$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   -‐$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
16 Cost-‐share 130,000.00$	  	  	  	  	  	  	  	  	  	  	  	  	  	   90,549.93$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   150,000.00$	  	  	  	  	  	  	  	  	   63,983.08$	  	  	  	  	  	  	  	   200,000.00$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
17 Creek	  Restoration	  Action	  Strategy -‐$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   36,467.55$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
18 Creek	  Restoration	  Action	  Strategies	  Phase	  2 25,000.00$	  	  	  	  	  	  	  	  	  	  	   -‐$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   20,000.00$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
19 Data	  Collection	  and	  Monitoring 170,000.00$	  	  	  	  	  	  	  	  	  	  	  	  	  	   172,636.26$	  	  	  	  	  	  	  	  	  	  	  	  	  	   180,000.00$	  	  	  	  	  	  	  	  	   109,171.73$	  	  	  	  	   180,000.00$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
20 District	  Groundwater	  Assessment 30,000.00$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
21 District	  Wide	  Floodplain	  Evaluation	  -‐	  Atlas	  14/SMM	  model 110,000.00$	  	  	  	  	  	  	  	  	  	  	  	  	  	   117,996.50$	  	  	  	  	  	  	  	  	  	  	  	  	  	   55,000.00$	  	  	  	  	  	  	  	  	  	  	   73,243.00$	  	  	  	  	  	  	  	   30,000.00$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
22 Education	  and	  Outreach 65,000.00$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   41,550.66$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   114,000.00$	  	  	  	  	  	  	  	  	   43,412.78$	  	  	  	  	  	  	  	   114,000.00$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
23 Plant	  Restoration	  -‐	  U	  of	  M 75,000.00$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   43,212.04$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   75,000.00$	  	  	  	  	  	  	  	  	  	  	   37,746.04$	  	  	  	  	  	  	  	   75,000.00$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
24 Repair	  and	  Maintenance	  Fund	  * 100,000.00$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
25 Survey	  and	  Analysis	  Fund	  * 24,165.26$	  	  	  	  	  	  	  	  
26 TMDL	  -‐	  MPCA 30,000.00$	  	  	  	  	  	  	  	  	  	  	   1,165.45$	  	  	  	  	  	  	  	  	  	   10,000.00$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  

Subtotal 615,000.00$	  	  	  	  	  	  	  	  	  	  	  	  	  	   555,777.37$	  	  	  	  	  	  	  	  	  	  	  	  	  	   804,000.00$	  	  	  	  	  	  	  	  	   408,264.33$	  	  	  	  	   909,000.00$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  

27 	  Bluff	  Creek	  Fish	  Passage	  and	  Creek	  Stabilization	  * -‐$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   19,466.54$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   3,633.00$	  	  	  	  	  	  	  	  	  	  
28 Chanhassen	  High	  School	  * 5,000.00$	  	  	  	  	  	  	  	  	  	  	  	  	   50,000.00$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  

Subtotal -‐$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   19,466.54$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   5,000.00$	  	  	  	  	  	  	  	  	  	  	  	  	   3,633.00$	  	  	  	  	  	  	  	  	  	   50,000.00$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  

29 Chanhassen	  Town	  Center*~ 15,000.00$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   11,286.50$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   6,354.50$	  	  	  	  	  	  	  	  	  	  
30 CLP	  Treatment	  -‐	  Lake	  Riley/Susan	  (WQ) 12,000.00$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   4,905.60$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   10,000.00$	  	  	  	  	  	  	  	  	  	  	   2,138.85$	  	  	  	  	  	  	  	  	  	   10,000.00$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
31 CLP	  Treatment	  -‐	  Riley	  (WQ) -‐$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   -‐$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   10,000.00$	  	  	  	  	  	  	  	  	  	  	   3,850.00$	  	  	  	  	  	  	  	  	  	   10,000.00$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
32 Lake	  Lucy	  Iron	  Enhanced	  * 50,000.00$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   400,000.00$	  	  	  	  	  	  	  	  	   62.32$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
33 Lake	  Lucy	  Plant	  Management	  Plan -‐$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   466.81$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
34 Lake	  Lucy	  Spent	  Lime -‐$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   3,152.16$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
35 Lake	  Riley	  	  -‐	  EWM	  Treatment 10,000.00$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   3,430.72$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   10,000.00$	  	  	  	  	  	  	  	  	  	  	   4,819.00$	  	  	  	  	  	  	  	  	  	   25,000.00$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
36 Lake	  Riley	  -‐	  Alum	  Treatment	  1st	  dose	  * 200,000.00$	  	  	  	  	  	  	  	  	  	  	  	  	  	   19,375.53$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   60,000.00$	  	  	  	  	  	  	  	  	  	  	   215,289.49$	  	  	  	  	  
37 Lake	  Susan	  Alum	  Feasibility 11,500.00$	  	  	  	  	  	  	  	  	  	  	   11,005.32$	  	  	  	  	  	  	  	  
38 Lake	  Susan	  Improvement	  Phase	  1	  * 50,000.00$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   49,538.10$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   191,522.47$	  	  	  	  	  
39 Lake	  Susan	  Water	  Quality	  Improvement	  Phase	  2	  *~ 150,000.00$	  	  	  	  	  	  	  	  	  	  	  	  	  	   9,331.68$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   1,301.30$	  	  	  	  	  	  	  	  	  	  
40 Rice	  Marsh	  Lake	  Alum	  Feasibility	  Phase	  1 -‐$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   11,500.00$	  	  	  	  	  	  	  	  	  	  	   11,005.52$	  	  	  	  	  	  	  	  
41 Rice	  Marsh	  Lake	  Paleolimnology -‐$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   19,563.00$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
42 Rice	  Marsh	  Lake	  Water	  Quality	  Improvement	  -‐	  Feasibility	  Phase	  1 20,000.00$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
43 Rice	  Marsh	  Lake	  Winter	  Fish	  Kill	  Prevention	  (WQ) 15,000.00$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   1,656.41$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   15,000.00$	  	  	  	  	  	  	  	  	  	  	   732.02$	  	  	  	  	  	  	  	  	  	  	  	  	   10,000.00$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
44 Rice	  Marsh	  Lake/Lake	  Riley	  UAA -‐$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   79,499.09$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
45 Riley	  Creek	  Restoration	  (Reach	  E	  and	  D3)	  *~ -‐$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   265,000.00$	  	  	  	  	  	  	  	  	   75,787.18$	  	  	  	  	  	  	  	   600,000.00$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  

Subtotal 502,000.00$	  	  	  	  	  	  	  	  	  	  	  	  	  	   202,205.60$	  	  	  	  	  	  	  	  	  	  	  	  	  	   793,000.00$	  	  	  	  	  	  	  	  	   523,867.97$	  	  	  	  	   675,000.00$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  

46 Fire	  Station	  2	  (Eden	  Prairie) -‐$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   -‐$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   -‐$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   20,000.00$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
47 Purgatory	  Creek	  Rec	  Area-‐	  Berm/retention	  area	  -‐	  feasibility/design 50,000.00$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
48 Hyland	  Lake	  UAA 20,000.00$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
49 Lotus	  Lake	  -‐	  Feasability	  Phase	  1 20,000.00$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
50 Mitchell	  Lake	  Plant	  Management	  (CLP	  -‐	  WQ) 15,000.00$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   3,482.81$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   15,000.00$	  	  	  	  	  	  	  	  	  	  	   3,905.25$	  	  	  	  	  	  	  	  	  	   15,000.00$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
51 Purgatory	  Creek	  at	  101* 250,000.00$	  	  	  	  	  	  	  	  	  	  	  	  	  	   78,840.28$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   27,057.53$	  	  	  	  	  	  	  	  
52 Purgatory	  Creek	  Lakes	  UAA	  * 200,000.00$	  	  	  	  	  	  	  	  	  	  	  	  	  	   94,836.50$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   50,000.00$	  	  	  	  	  	  	  	  	  	  	   147,192.50$	  	  	  	  	  
53 Red	  Rock	  Lake	  Plant	  Management	  (CLP	  -‐	  WQ) 15,000.00$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   12,382.81$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   15,000.00$	  	  	  	  	  	  	  	  	  	  	   7,097.78$	  	  	  	  	  	  	  	  	  	   15,000.00$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
54 Silver	  Lake	  	  Restoration	  -‐	  Feasibility	  Phase	  1 20,000.00$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
55 Silver	  Lake	  Paleolimnology 22,000.00$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   19,125.00$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   2,188.00$	  	  	  	  	  	  	  	  	  	  
56 Staring	  Lake	  -‐	  Plant	  Management	  -‐	  EWM	  Treatment	  and	  CLP 8,000.00$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   7,968.00$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   20,000.00$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  

Subtotal 510,000.00$	  	  	  	  	  	  	  	  	  	  	  	  	  	   216,635.40$	  	  	  	  	  	  	  	  	  	  	  	  	  	   80,000.00$	  	  	  	  	  	  	  	  	  	  	   187,441.06$	  	  	  	  	   180,000.00$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
Reserve/Contingency

57 Reserve 16,500.00$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   108,000.00$	  	  	  	  	  	  	  	  	   135,000.00$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
TOTAL	  EXPENDITURE 2,431,500.00$	  	  	  	  	  	  	  	  	  	  	  	  	  	   2,486,500.00$	  	  	  	  	  	  	  	   1,557,439.99$	  	  	  	  	   2,859,000.00$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  

EXCESS	  REVENUES	  OVER	  (UNDER)	  EXPENDITURES 15,000.00$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   10,000.00$	  	  	  	  	  	  	  	  	  	  	   15,000.00$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
ESTIMATED	  FUND	  BALANCE	  BEGINNING 1,798,675.85$	  	   2,974,003.27$	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  

ESTIMATED	  FUND	  BALANCE	  ENDING 2,974,003.27$	  	  

	  *	  Denotes	  	  multi-‐year	  projects	  and	  programs	  -‐	  please	  see	  budget	  
description	  sheet	  for	  further	  details	  	   1,512,585.90$	  	  

District	  funds	  were	  
already	  allocated	  in	  the	  
past	  and	  are	  expected	  to	  
be	  used	  for	  their	  
respective	  project

This	  budget	  has	  been	  revised	  from	  the	  board	  workshop	  to	  show	  a	  
decrease	  in	  creek	  budget	  by	  100K,	  increase	  by	  25K	  in	  staff	  to	  reflect	  
possible	  clerical	  staff	  addition,	  increase	  by	  30K	  for	  the	  berm	  based	  on	  
further	  washout	  from	  recent	  rain	  events,	  increase	  in	  reserve	  by	  35K	  
and	  increase	  in	  office	  cost	  by	  10K	  to	  reflect	  increase	  in	  space.	   County
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