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Lower Penn Lake Management PlanLower Penn Lake Management Plan
Public Information MeetingPublic Information Meeting

City of Bloomington Public Works City of Bloomington Public Works 
Department Training RoomDepartment Training Room

1700 West 98th Street1700 West 98th Street

Tuesday, April 17, 2007Tuesday, April 17, 2007

6:00 PM to 7:30 PM6:00 PM to 7:30 PM

Tonight’s AgendaTonight’s Agenda
IntroductionsIntroductions
Why are we here?Why are we here?
Purpose of Survey and Tonight’s MeetingPurpose of Survey and Tonight’s Meeting
Tentative ScheduleTentative Schedule
Chronological History of Chronological History of 
Construction/Well/Management PracticesConstruction/Well/Management Practices
Summary of CommentsSummary of Comments
Other Agency CommentsOther Agency Comments
Next StepsNext Steps

City of BloomingtonCity of Bloomington
Engineering Division StaffEngineering Division Staff

Shelly PedersonShelly Pederson
City EngineerCity Engineer
952952--563563--48664866
spederson@ci.bloomington.mn.usspederson@ci.bloomington.mn.us

Scott AndersonScott Anderson
Water Resources EngWater Resources Eng
952952--563563--48674867
smanderson@ci.bloomington.mn.ussmanderson@ci.bloomington.mn.us

Steve SegarSteve Segar
Water Resources EngWater Resources Eng
952952--563563--48334833
ssegar@ci.bloomington.mn.usssegar@ci.bloomington.mn.us

Bryan GruidlBryan Gruidl
Water Resources SpecWater Resources Spec
952952--563563--45574557
bgruidl@ci.bloomington.mn.usbgruidl@ci.bloomington.mn.us

WHY ARE WE HERE?WHY ARE WE HERE?

DNR has indicated intent to terminate the DNR has indicated intent to terminate the 
augmentation well Permit #75augmentation well Permit #75--6273 6273 
(beginning February of 2008)(beginning February of 2008)

Public/resident concerns over water level, Public/resident concerns over water level, 
wildlife, and fishwildlife, and fish

Request for CommentsRequest for Comments

Mailed request for comments (survey Mailed request for comments (survey 
questions) on February 15, 2007questions) on February 15, 2007

All lakeside residentsAll lakeside residents
All properties within 500 feet from lakeshoreAll properties within 500 feet from lakeshore

Public Notice in Bloomington Sun Current Public Notice in Bloomington Sun Current 
February 22, 2007February 22, 2007
City’s web site main pageCity’s web site main page
Comments due by March 23, 2007Comments due by March 23, 2007

PURPOSE OF COMMENTSPURPOSE OF COMMENTS

To learn about public concerns/desiresTo learn about public concerns/desires

Provide guidance to establish a direction Provide guidance to establish a direction 
for future managementfor future management
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TENTATIVE SCHEDULETENTATIVE SCHEDULE

Agency InputAgency Input
DNR Waters, DNR Fisheries, DNR DNR Waters, DNR Fisheries, DNR 
Wildlife, Nine Mile Creek Watershed Wildlife, Nine Mile Creek Watershed 
District, Bloomington Park & Rec, Park District, Bloomington Park & Rec, Park 
Maintenance, Environmental Health, Maintenance, Environmental Health, 
Hennepin County, others??Hennepin County, others??

April 30 April 30 –– May 18May 18

Information meetingInformation meetingApril 17April 17

Solicit comments/inputSolicit comments/inputFebruary 15 February 15 –– March 23March 23

TENTATIVE SCHEDULETENTATIVE SCHEDULE

Incorporate comments and Incorporate comments and 
revise planrevise plan

July 23 July 23 –– August 24August 24

Public HearingPublic HearingJuly 23July 23

Public comment on draft Public comment on draft 
management planmanagement plan

June 19 June 19 –– June 23June 23

City Council review of draft City Council review of draft 
planplan

June 18June 18

Develop draft management Develop draft management 
plan based on public and plan based on public and 
agency reviewagency review

May 21May 21-- June 18June 18

TENTATIVE SCHEDULETENTATIVE SCHEDULE

Plan implementationPlan implementationJanuary 1, 2008January 1, 2008

Plan submission to DNR Plan submission to DNR 
and agenciesand agencies

October 1October 1

Final plan to City Final plan to City 
Council for approvalCouncil for approval

September 24September 24

LOWER PENN LAKE HISTORYLOWER PENN LAKE HISTORY
PrePre--19581958 –– Landlocked natural depression Landlocked natural depression 
reported to have been cultivated at timesreported to have been cultivated at times
19581958 –– Trunk storm sewer system from ITrunk storm sewer system from I--494 to 494 to 
Upper Penn Lake constructedUpper Penn Lake constructed

Original outlet elevation = 807.0Original outlet elevation = 807.0
At unknown date, normal elevation raised to 808.0 At unknown date, normal elevation raised to 808.0 
and later to 809.0and later to 809.0

19711971 –– Trunk storm sewer from 35W Trunk storm sewer from 35W 
constructedconstructed
19741974 –– Long dry period lowered lake elevation Long dry period lowered lake elevation 
and exposed mud flat areasand exposed mud flat areas

LOWER PENN LAKE HISTORYLOWER PENN LAKE HISTORY
19741974 –– Braun report investigating dredging and Braun report investigating dredging and 
lake bottom seallake bottom seal
19741974 –– DNR survey of lake (max depth at that DNR survey of lake (max depth at that 
time 3 ½ feet)time 3 ½ feet)
19761976 –– Lower Penn Lake improvementsLower Penn Lake improvements

Excavation at north end to provide deeper waterExcavation at north end to provide deeper water
Construction of well and aeration systemConstruction of well and aeration system
Provided public access w/parkingProvided public access w/parking
Provided picnic areaProvided picnic area
DNR Stocked fish (sunfish, bass, northern pike)DNR Stocked fish (sunfish, bass, northern pike)
Construction of fishing pierConstruction of fishing pier
Construction of sediment ponds at storm water inletsConstruction of sediment ponds at storm water inlets

LOWER PENN LAKE HISTORYLOWER PENN LAKE HISTORY

19761976 –– Established the normal level at Established the normal level at 
808.0808.0
19771977 –– Homes along south end of lake Homes along south end of lake 
flooded due to Aug 30flooded due to Aug 30--31 rain event31 rain event
19811981 –– Pump motor on well replacedPump motor on well replaced
19821982 –– Well screen cleaningWell screen cleaning
19841984 –– DNR amended augmentation DNR amended augmentation 
permit from 60.5 MGY to 200 MGYpermit from 60.5 MGY to 200 MGY
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LOWER PENN LAKE HISTORYLOWER PENN LAKE HISTORY
19871987 –– Homes flooded due to July 1987 rain Homes flooded due to July 1987 rain 
eventevent
19881988 –– Storm sewer improvements to address Storm sewer improvements to address 
rain event of July 1987rain event of July 1987

New outlet reNew outlet re--establishing normal level at 807.0establishing normal level at 807.0
Equalizer connection between Adelmann Pond and Equalizer connection between Adelmann Pond and 
Upper PennUpper Penn

19881988 –– Floodproofing project to some homes on Floodproofing project to some homes on 
Lower Penn Lake (and other locations in City)Lower Penn Lake (and other locations in City)
19891989 –– Augmentation permit issued from DNR to Augmentation permit issued from DNR to 
maintain water level at 807.0maintain water level at 807.0

LOWER PENN LAKE HISTORYLOWER PENN LAKE HISTORY

19901990 –– DNR suspended appropriation of DNR suspended appropriation of 
ground water for maintaining the level of ground water for maintaining the level of 
Lower Penn Lake (April)Lower Penn Lake (April)
19901990 –– DNR reinstated augmentation DNR reinstated augmentation 
permit at the City’s request to maintain the permit at the City’s request to maintain the 
gamefish population (September)gamefish population (September)
19911991 –– DNR authorized winter aeration to DNR authorized winter aeration to 
prevent winterkill of fishprevent winterkill of fish

LOWER PENN LAKE HISTORYLOWER PENN LAKE HISTORY

19941994 –– State Statute 103G.271 Subd. 5aState Statute 103G.271 Subd. 5a
Except as provided in subdivision 5, Except as provided in subdivision 5, 
paragraph (b), the commissioner shall, by paragraph (b), the commissioner shall, by 
January 31, 1994, revoke all existing permits, January 31, 1994, revoke all existing permits, 
and may not issue new permits, for the and may not issue new permits, for the 
appropriation or use of groundwater in excess appropriation or use of groundwater in excess 
of 10,000,000 gallons per year for the primary of 10,000,000 gallons per year for the primary 
purpose of maintaining or increasing surface purpose of maintaining or increasing surface 
water levels in the sevenwater levels in the seven--county metropolitan county metropolitan 
area…area…

LOWER PENN LAKE HISTORYLOWER PENN LAKE HISTORY

20052005 –– DNR evaluations concluded that DNR evaluations concluded that 
augmenting Lower Penn Lake with ground augmenting Lower Penn Lake with ground 
water is not effective for fisheries water is not effective for fisheries 
management under the current plan.  management under the current plan.  
Permit to remain in effect for up to three Permit to remain in effect for up to three 
years to allow time for reyears to allow time for re--evaluation of evaluation of 
lake management.lake management.

SUMMARY OF COMMENTSSUMMARY OF COMMENTS
Question 1 

Is Flood Protection of Your Property Being Adequately Provided?
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SUMMARY OF COMMENTSSUMMARY OF COMMENTS
Question 2 

What is Your Opinion of the Diversity (Variety) of Vegetation In and Around Lower 
Penn Lake?
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SUMMARY OF COMMENTSSUMMARY OF COMMENTS
Question 3 

What is Your Opinion of the Diversity of Wildlife Habitat In and Around Lower Penn 
Lake?
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SUMMARY OF COMMENTSSUMMARY OF COMMENTS
Question 4 

What is Your Opinion of the Diversity of the Fish Population in Lower Penn Lake?
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SUMMARY OF COMMENTSSUMMARY OF COMMENTS
Question 5 

How Would You Rate the Overall Aesthetics of Lower Penn Lake?
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SUMMARY OF COMMENTSSUMMARY OF COMMENTS
Question 6 

How Would You Rate the Level of Recreational Activity Occuring at Lower Penn 
Lake?
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SUMMARY OF COMMENTSSUMMARY OF COMMENTS
Question 8 

Are You Aware of the City's Ordinance and State Law Prohibiting the Use of Lawn 
Fertilizers Containing Phosphorus?
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SUMMARY OF COMMENTSSUMMARY OF COMMENTS
Question 9 

Are You Aware of the Order From the Parks Manager Prohibiting the Feeding of 
Waterfowl at Lower Penn Lake?
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SUMMARY OF COMMENTSSUMMARY OF COMMENTS
Question 10

Are You Aware of the Connectivity of Lower Penn Lake With Upper Penn Lake and 
the Storm Sewer System?
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SUMMARY OF COMMENTSSUMMARY OF COMMENTS

Improve the fishingImprove the fishing
Better water level and clarityBetter water level and clarity
Dredge the lake and start over with the Dredge the lake and start over with the 
fish, poison the rough fishfish, poison the rough fish
Keep the water level up.Keep the water level up.
Provide waterfowl feed boxesProvide waterfowl feed boxes
Is there any way to reduce the number of Is there any way to reduce the number of 
geesegeese

SUMMARY OF COMMENTSSUMMARY OF COMMENTS

Stock walleye and other edible fishStock walleye and other edible fish
Make property owners clean up their fallen Make property owners clean up their fallen 
trees to make shoreline look nicertrees to make shoreline look nicer
Clean water to make it swimableClean water to make it swimable
Control the geeseControl the geese
More water plants to attract more birdsMore water plants to attract more birds
Consistency with the water levelConsistency with the water level
Fishing dockFishing dock

SUMMARY OF COMMENTSSUMMARY OF COMMENTS
Vegetative/Wildlife DiversityVegetative/Wildlife Diversity

Too many rough fish in the lakeToo many rough fish in the lake
Very little vegetative diversity, mostly lawn to the Very little vegetative diversity, mostly lawn to the 
edge of the lakeedge of the lake
More wildflowers/natural vegetation should be More wildflowers/natural vegetation should be 
located on NE corner of lakelocated on NE corner of lake
Too many geeseToo many geese
Too many raccoonsToo many raccoons
Good raptor populationsGood raptor populations
Bald eagles, golden eagles, deer, fox, egretsBald eagles, golden eagles, deer, fox, egrets

SUMMARY OF COMMENTSSUMMARY OF COMMENTS
FisheryFishery

Mostly rough fishMostly rough fish
Carp have taken overCarp have taken over
Carp, Sunfish, CrappiesCarp, Sunfish, Crappies
All I see are BullheadsAll I see are Bullheads
Stock with panfishStock with panfish
We see people fishing all of the timeWe see people fishing all of the time
Poor water quality/garbage does not help Poor water quality/garbage does not help 
the fishthe fish

SUMMARY OF COMMENTSSUMMARY OF COMMENTS
Recreation/AestheticsRecreation/Aesthetics

Too much trash along shorelineToo much trash along shoreline
Park is nice, too much goose droppingsPark is nice, too much goose droppings
Scenic cornerstone of neighborhoodScenic cornerstone of neighborhood
Overall I think the aesthetics are very goodOverall I think the aesthetics are very good
When water is up it looks good, when water is When water is up it looks good, when water is 
low, it looks poorlow, it looks poor
Fishing activity high, canoeing lowFishing activity high, canoeing low
How about ice skatingHow about ice skating
Hard to have activity when you don’t have waterHard to have activity when you don’t have water
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SUMMARY OF COMMENTSSUMMARY OF COMMENTS
Waterfowl FeedingWaterfowl Feeding

I think it’s ok to feed the geeseI think it’s ok to feed the geese
How can you feed the birds, but not the How can you feed the birds, but not the 
geesegeese
Don’t feed geeseDon’t feed geese
Enforce waterfowl feeding banEnforce waterfowl feeding ban
The geese are a huge annoyanceThe geese are a huge annoyance
Please write what I can or can’t feed to the Please write what I can or can’t feed to the 
ducksducks

SUMMARY OF COMMENTSSUMMARY OF COMMENTS
Phosphorus Fertilizer OrdinancePhosphorus Fertilizer Ordinance
Article VIII. PHOSPHORUS FERTILIZERArticle VIII. PHOSPHORUS FERTILIZER
Added by Ord. No. 2002Added by Ord. No. 2002--28, 728, 7--11--20022002
Sec. 10.51. Restrictions on application of fertilizer.Sec. 10.51. Restrictions on application of fertilizer.
a)a) No person shall apply a fertilizer containing the plant nutrientNo person shall apply a fertilizer containing the plant nutrient
phosphorus to turf within the City except under the following phosphorus to turf within the City except under the following 
conditions:conditions:
(1)(1) A tissue, soil or other test by a laboratory or method approved A tissue, soil or other test by a laboratory or method approved by by 
the Minnesota Commissioner of Agriculture and performed within tthe Minnesota Commissioner of Agriculture and performed within the he 
last three years indicates that the level of available phosphorulast three years indicates that the level of available phosphorus in the s in the 
soil is insufficient to support healthy turf growth;soil is insufficient to support healthy turf growth;
(2)(2) Newly established turf via seed or sod procedures and only Newly established turf via seed or sod procedures and only 
during the first growing season; orduring the first growing season; or
(3)(3) Fertilizer containing phosphorus is used on a golf course under Fertilizer containing phosphorus is used on a golf course under 
the direction of a person licensed, certified or approved by an the direction of a person licensed, certified or approved by an 
organization with an ongoing training program approved by the organization with an ongoing training program approved by the 
Minnesota Commissioner of Agriculture.Minnesota Commissioner of Agriculture.

SUMMARY OF COMMENTSSUMMARY OF COMMENTS
Phosphorus Fertilizer OrdinancePhosphorus Fertilizer Ordinance
Sec. 10.52.  Restrictions on sale of phosphorus fertilizer.Sec. 10.52.  Restrictions on sale of phosphorus fertilizer.
No person, firm, corporation, franchise or commercial establishmNo person, firm, corporation, franchise or commercial establishment ent 
shall sell or display for sale within the City any fertilizer coshall sell or display for sale within the City any fertilizer containing ntaining 
any amount of phosphorus or other compound containing any amount of phosphorus or other compound containing 
phosphorus, such as phosphate, unless:phosphorus, such as phosphate, unless:
(1)(1) PhosphorusPhosphorus--free fertilizer is also available for sale;free fertilizer is also available for sale;
(2)(2) PhosphorusPhosphorus--free fertilizer and fertilizer with phosphorus are free fertilizer and fertilizer with phosphorus are 
separately displayed with each display being clearly marked as tseparately displayed with each display being clearly marked as to o 
whether or not the fertilizer contains phosphorus;whether or not the fertilizer contains phosphorus;
(3)(3) Displays of phosphorusDisplays of phosphorus--free fertilizer are of equal size and free fertilizer are of equal size and 
prominence; andprominence; and
(4)(4) A sign or brochure is on prominent display next to any fertilizeA sign or brochure is on prominent display next to any fertilizer r 
display containing the City of Bloomington’s regulations concerndisplay containing the City of Bloomington’s regulations concerning ing 
the use of fertilizer with phosphorus.the use of fertilizer with phosphorus.

Other Agency CommentsOther Agency Comments

NEXT STEPSNEXT STEPS
Meet with other agenciesMeet with other agencies
Develop draft management planDevelop draft management plan
Provide draft to City CouncilProvide draft to City Council
Provide draft to public for comments/information Provide draft to public for comments/information 
meetingmeeting
Public hearingPublic hearing
Approve final planApprove final plan
Submit plan to DNR for approvalSubmit plan to DNR for approval
Implement planImplement plan

QUESTIONS?QUESTIONS?
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Lower Penn Lake Draft Management Plan 
July 31, 2007 

 
City of Bloomington 

Public Works Department 
Engineering Division 

 
 
 
 
 
 
Introduction 
 
Based on public input, agency direction, and review of the recent history at Lower Penn Lake, it 
is necessary to develop a management plan for the lake identifying specific actions or strategies 
for the long-term management of the lake.  This plan will attempt to balance the desires of the 
public with the City’s Park Master Plan, Comprehensive Surface Water Management Plan, 
Storm Water Pollution Prevention Program, Nine Mile Creek Watershed District Water 
Management Plan, DNR Rules, and State Statute.  Staff has taken comments from the public and 
had initial discussions with representatives of the DNR and Watershed District and has 
incorporated that input into this draft.  The final plan would ultimately be submitted to the DNR 
for approval. 
 
On Tuesday, April 17, 2007, Engineering staff hosted a public information meeting to discuss 
the management of Lower Penn Lake.  The purpose of the meeting was to provide the public 
with some background and a brief history of construction activities/management practices 
pertaining to Lower Penn Lake.  Requests for comments were sent prior to the meeting to 
approximately 130 area properties within 500 feet of the lake’s shoreline.  In addition, notices 
were advertised in the Sun Current and posted on the City’s web site.  A summary of the 
presentation (Attachment A) is attached.  Comments from residents (Attachment B) were 
addressed at the public information meeting and have been considered in development of this 
draft plan. 
 
Background 
 
The following is a brief chronological history of construction and management activities on 
Lower Penn Lake. 
 

• 1958 – Prior to 1958, Lower Penn Lake was a landlocked depressional wetland area 
reported to have been cultivated at times. 



2 

• 1958 – Trunk storm sewer system from I-494 to Upper Penn Lake was constructed 
including connection between Upper and Lower Penn Lakes and an outlet for Lower 
Penn Lake. 

• 1971 – Trunk storm sewer system from 35W to Lower Penn Lake was constructed. 
• 1974 – A report by Braun Intertec investigated the potential for dredging and lake 

bottom sealing. 
• 1974 – A DNR survey of the lake reported a maximum depth of 3 ½ feet. 
• 1974 – Long dry periods lowered the lake elevation and exposed large mud flat areas. 
• 1976 – Lower Penn Lake improvement project was constructed as a cooperative 

project involving the City, DNR, and other agencies.  The project included: 
 Excavation at north end to provide deeper water; 
 Construction of a well and aeration system – DNR permit authorizing 

augmentation to support fishery; 
 Public access to lake with parking; 
 Public picnic area; 
 Fish stocking by the DNR (sunfish, bass, northern pike); 
 Construction of a fishing pier; and 
 Construction of sediment ponds at storm water inlets. 

• 1976 – The normal water level of Lower Penn Lake was established at 808.0. 
• 1977 – Some homes along the south end of the lake flooded due to the August 30-31 

rain event. 
• 1981 – Pump motor on well replaced. 
• 1982 – Well screen cleaned. 
• 1984 – DNR groundwater augmentation permit amended from 60.5 MGY to 200 

MGY. 
• 1987 – Some homes adjacent to Lower Penn Lake flooded due to July 20-23 rain 

events. 
• 1988 – Storm sewer improvement construction to address July 1987 flooding 

included: 
 New outlet constructed re-establishing the lake’s normal level at 807.0; 
 Construction of a storm sewer connection between Adelmann Pond and 

Upper Penn Lake to equalize normal water levels providing better flood 
protection. 

• 1988 – City-wide floodproofing project constructed at some homes on Lower Penn 
Lake providing protection from the 100-year rain event. 

• 1989 – DNR groundwater augmentation permit issued from the DNR to maintain 
water level at 807.0. 

• 1990 – The DNR suspended the groundwater augmentation permit (April). 
• 1990 – The groundwater augmentation permit was reinstated at the City’s request to 

maintain game fish population (September). 
• 1991 – The DNR authorized winter aeration to prevent winter kill of fish. 
• 1994 – State Statute 103G.271 Subd. 5a revoked all existing groundwater 

augmentation permits in excess of 10,000,000 gallons per year for the primary 
purpose of maintaining surface water levels. 
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• 2005 – DNR evaluations of Lower Penn Lake concluded that augmenting the lake 
with groundwater is not effective for fisheries management under the current plan.  
Existing permit to remain in effect for up to three years to allow time for re-
evaluation. 

 
A public open house is currently scheduled for August 8, 2007 to present this draft, gather 
additional comments and answer any questions.  Depending on further direction from the City 
Council and outcomes from the open house, a hearing may be scheduled late summer of 2007. 
 
Characteristics of Shallow Lakes 
 
Characteristics of a healthy shallow lake: 

• Water depth is often less than ten feet, although deeper depths are possible. 
• Low fish numbers allowing aquatic plants to dominate resulting in clearer water. 
• Significant buffer areas surrounding the lake to help filter out nutrients and sediment 

entering the lake. 
• Temporary periods of low water stimulating plant growth. 
• Minimized connectivity to impervious areas and storm water runoff. 
• Shallow depths allow ample sunlight penetration for aquatic plant growth. 

 
Lower Penn Lake is considered a shallow lake (mean depth of approximately four feet with a 
maximum depth of seven to ten feet on the north end).  Lower Penn Lake also has considerable 
connection to the storm sewer system resulting in significant inputs of urban storm water runoff 
along with a fairly consistent normal water level due to the fixed outlet.  The lake also currently 
has a fish population of predominately carp, stunted crappies, and bluegills.  Large fish 
populations in shallow lakes tend to degrade shallow lake water quality as the fish, with no 
significant natural predators, feast on the macroinvertebrates that in turn would normally 
consume algae.  The high levels of nutrients, especially phosphorus, further contribute to algal 
blooms and degradation of water quality. 
 
With the exception of the native vegetative buffer that was established on park property adjacent 
to the boat landing and the existing buffer area along the north end of the lake, the shore area 
along Lower Penn is almost entirely manicured lawn.  Native vegetative buffers not only provide 
wildlife habitat, but can filter pollutants and uptake excess nutrients from surface runoff. 
 
Lower Penn Lake was analyzed in 2001 by the Nine Mile Creek Watershed District as part of a 
Use Attainability Analysis.  Limited water quality data collected for Lower Penn Lake showed it 
is considered to be hypereutrophic.  Hypereutrophic lakes are very productive lakes with high 
levels of total phosphorus and cholorphyll-a (which is the photosynthetic pigment in algae or an 
indicator of the amount of algae present) and very low transparency levels.  The water quality of 
these lakes can fluctuate daily and seasonally and experience anoxia (depletion of oxygen), fish 
kills, or even toxic conditions (blue-green algae blooms can sometimes become toxic and can 
cause rash or illness in animals and potentially people). 
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Lower Penn Lake Classifications and Goals 
 
Wetland Protection and Management Plan 
The City’s 1997 Wetland Protection and Management Plan inventoried Lower Penn Lake as a 
Circular 39 Type 5 wetland defined as shallow open water typically bordered by emergent 
vegetation providing floodwater detention, wildlife and fish habitat, and recreation uses.  The use 
classification specified in the WPMP for Lower Penn Lake is for indirect recreational use 
including boating and fishing.  The water quality was inventoried as being highly impacted with 
only slight sensitivity to storm water impacts.  The highest inventoried functional value is that of 
providing flood protection and storm water storage.  Finally the management designation is to 
apply best management practices (BMPs).  BMPs have been and will continue to be utilized in 
an effort to maintain inventoried functions and values and can include items such as public 
education, invasive or exotic vegetative species control, buffer establishment, or other structural 
storm water components. 
 
Nine Mile Creek Watershed District 
The Nine Mile Creek Watershed District management strategy for Lower Penn Lake has been to 
assess the lake resource meaning to investigate and remedy degrading trends, causes of nonpoint 
source pollution and implement BMPs. 
 
Other goals for Lower Penn Lake include a water quantity goal, water quality goal, aquatic 
communities goal, recreational use goal, and wildlife goal. 

• Water Quantity – to provide sufficient storage of surface runoff during a regional 
flood for the critical 100-year frequency event. 

• Water Quality – to achieve a Level IV classification supporting runoff management, 
however not intended to have significant recreational use values. 

• Aquatic Communities – to achieve water quality that fully supports the DNR’s lake’s 
fishery use classification. 

• Recreation Goal – not intended to support significant recreational use values. 
• Wildlife Goal – to protect existing, beneficial wildlife uses. 

 
Department of Natural Resources 
The DNR use classification for Lower Penn Lake is as a Recreational Development Lake.  
Recreational Development Lakes usually have between 60 and 225 acres of water per mile of 
shoreline, between 3 and 25 dwellings per mile of shoreline, and are more than 15 feet deep.   
 
The DNR encourages native vegetative buffers around lakes to filter runoff and provide wildlife 
habitat. 
 
DNR Fisheries has concluded that the lake, in its current condition, is not capable of maintaining 
a quality fishery. 
 
Pollution Control Agency 
The MPCA is in the process of assessing all waters of the state to evaluate whether or not those 
waters are meeting their designated uses.  Some waters along with their designated uses are 
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specifically listed in Minnesota Rule Chapter 7050 while non-listed waters that are not wetlands 
are automatically classified as 2B, 3B, 4A, 4B, 5, and 6 waters where all of the water quality 
standards (and designated uses) for each class apply.  The most restrictive of the standards for 
each class apply when parameters between classes differ.  In the case of Lower Penn Lake, 
which has not been assessed, Class 2B is the most restrictive class.  The quality of Class 2B 
waters shall be such to generally support fish and associated aquatic life and habitat as well as 
being suitable for aquatic recreation.  If Lower Penn Lake was evaluated by the State as a 
wetland, it would likely be classified as a Class 2D wetland where it would be expected to 
generally support the propagation and maintenance of a healthy community of aquatic and 
terrestrial species indigenous to wetlands and their habitats. 
 
It is intended that designated beneficial uses for non-listed waters such as Lower Penn Lake 
would be subject to a rigorous analysis such as a Use Attainability Analysis to determine actual 
attainable uses based on scientific physical, chemical, and biological data. 
 
Alternatives for Future Management 
 
Based on comments received from the public, existing data for Lower Penn Lake, and 
discussions with other local and state agencies, alternatives for the future management of the 
lake have been identified: 
 
1. Manage as a Fishery Resource 
 
Goal: To improve quality of the fishery as a recreational resource.  
 
Maintaining a viable quality fishery on Lakes like Lower Penn can be difficult due to their size 
and the quantity of urban runoff impacting them.  Factors impacting the fishery resource on 
Lower Penn are the lake’s depth, urban storm water runoff impacts, existing water quality, and 
rough fish passage.  A number of improvements would be required to increase the chances of 
maintaining a quality fishery there.  A combination of dredging the lake to create deeper water to 
prevent winter kill along with some form of aeration to provide additional oxygen in the winter 
months would likely be needed.  Additionally, construction of fish barriers to prevent passage of 
rough fish, elimination of existing rough fish population, and the stocking of a desirable fish 
population would be required.  Lastly, additional storm water treatment, watershed best 
management practices such as buffer area establishment, and possibly in-lake water quality 
improvements would be recommended to address the current nutrient loading in the lake. 
 
Estimated cost: $2,000,000 
 
2. Manage as a Wildlife Resource 
 
Goal: To maintain or improve the presence of a diverse wildlife population. 
 
Managing Lower Penn Lake for wildlife would include certain activities aimed at maintaining or 
improving the overall ecosystem of the lake focusing on vegetation management to increase the 
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diversity of wildlife habitat.  Controlling invasive vegetative species, introducing high quality 
native plants, and maintaining buffer areas would be significant components. 
 
The water level could be maintained at current or lower levels to promote additional areas of 
habitat for waterfowl, songbirds, etc.  A fairly diverse wildlife population has already been 
reported by area residents so improvement to the diversity of the habitat there could result in an 
even greater wildlife presence. 
 
Estimated cost: $300,000 
 
3. Manage as a Shallow Lake 
 
Goal: To improve water quality and clarity. 
 
Managing Lower Penn Lake for improved water quality would be similar to the wildlife 
management alternative above.  Efforts may consist of removal of the existing fish population 
and implementation of storm sewer and watershed best management practices including shore 
area buffer establishment.  The water level would not be manipulated.  Other improvements 
would focus on addressing storm water inputs to improve the quality of runoff entering the lake 
or in-lake management practices addressing nutrients. 
 
Estimated cost: $1,000,000 
 
4. Manage for Water Quantity and Flood Protection 
 
Goal: To provide storage of surface water runoff for the 100-year rainfall event and help ensure 
protection of surrounding structures for the 100-year rainfall event. 
 
Storm sewer infrastructure exists, and the floodproofing of some homes was completed in the 
late 1980s.  Continued operation and maintenance of the storm sewer system would focus 
primarily on water quantity.  The level of the lake would remain unchanged and winter aeration 
would cease. 
 
Estimated cost: $20,000 (for removal and abandonment of well – no other improvements are 
anticipated strictly for water quantity management). 
 
5. Collect Further Data 
 
Goal: To accurately determine the most feasible alternative given the characteristics of the lake 
and watershed. 
 
Many of the estimates for the alternatives above are significant.  Given that the lake has not been 
able to sustain a fishery despite substantial improvements in the past, additional data and 
information on the lake, lake bottom, water quality, and watershed characteristics are critical for 
identification of the most feasible direction and likelihood of success.  
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Estimated cost: $100,000 (for survey work, soil borings, groundwater monitoring, and water 
quality monitoring). 
 
 
 
Note:  Estimated costs are based on the anticipated implementation of conceptual 
improvements to meet the stated goal for each alternative not actual specific items. 
 
Recommendation 
 
Lower Penn Lake has been identified as being hypereutrophic in the 2001 Nine Mile Creek 
Watershed District Use Attainability Analysis.  The lake is not currently listed on the State’s 
303(d) list of impaired waters, however it likely could appear on a future list triggering a Total 
Maximum Daily Load Implementation Plan.  Implementation of a successful management plan 
could keep Lower Penn Lake from being listed as impaired. 
 
Based on the majority of comments from the public wishing to maintain the lake and given the 
cost magnitude and uncertainty of the success of a sustainable fishery, it is recommended that 
staff be directed to work with the Nine Mile Creek Watershed District to gather more detailed 
diagnostic information on the lake.  Additional information would include watershed and lake 
water quality monitoring information, a lake bottom survey, and soil boring information to help 
to better identify attainable uses and predict the success of any of the alternatives.  It is possible 
that the some of the costs associated with the collection and analysis of data may qualify for 
funding from the Watershed District. 
 
It is anticipated that a minimum of three years would be needed to gather enough information to 
accurately determine the feasibility of the above alternatives.  It is also recommended that the 
groundwater well not be operated during this time to provide an opportunity to more accurately 
monitor the lake’s response to the watershed and climate.  Status updates on the progress of the 
work can be posted on the City’s website and forwarded to the City Council on a regular basis. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



8 

 
References 
 
Nine Mile Creek Watershed District/Bloomington Use Attainability Analysis (UAA), Prepared 
for Nine Mile Creek Watershed District and the City of Bloomington, September 2001 
 
Shoreland Management Guide, Minnesota Department of Natural Resources. 2007. The 
Minnesota Department of Natural Resources Web Site (online). Accessed 2007-7-20 at 
http://www.dnr.state.mn.us/sitetools/copyright.html 
 
Lake Water Quality Summary Information, MPCA, September 2004 Minnesota Pollution 
Control Agency Web Site (online) 
http://www.pca.state.mn.us/water/clmp/ikwqReadFull.cfm?lakeid=27-0004 
 
What Makes for a Healthy Shallow Lake, Ducks Unlimited, 2006 
 
Nature of Shallow Lakes, Minnesota Department of Natural Resources, 2005 
 
Minnesota Rules, Chapter 7050 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 

 
APPENDIX  C 



103G.271, Minnesota Statutes 2006  

Copyright © 2006 by the Office of Revisor of Statutes, State of Minnesota.  

103G.271 APPROPRIATION AND USE OF WATERS. 
    Subdivision 1. Permit required. (a) Except as provided in paragraph (b), the state, a  
person, partnership, or association, private or public corporation, county, municipality, or other  
political subdivision of the state may not appropriate or use waters of the state without a water  
use permit from the commissioner. 
(b) This section does not apply to use for a water supply by less than 25 persons for domestic  
purposes. 
(c) The commissioner may issue a state general permit for appropriation of water to a  
governmental subdivision or to the general public for classes of activities that have minimal  
impact upon waters of the state. The general permit may authorize more than one project and  
the appropriation or use of more than one source of water. Water use permit processing fees and  
reports required under subdivision 6 and section 103G.281, subdivision 3, are required for each  
project or water source that is included under a general permit, except that no fee is required for  
uses totaling less than 15,000,000 gallons annually.  
    Subd. 2. Permits must be consistent with state and local plans. A water use permit may  
not be issued under this section unless it is consistent with state, regional, and local water and  
related land resources management plans if the regional and local plans are consistent with  
statewide plans. 
    Subd. 3. Permit restriction during summer months. The commissioner must not modify  
or restrict the amount of appropriation from a groundwater source authorized in a water use  
permit issued to irrigate agricultural land under section 103G.295, subdivision 2, between May  
1 and October 1, unless the commissioner determines the authorized amount of appropriation  
endangers a domestic water supply.  
    Subd. 4. Minimum use exemption and local approval of low use permits. (a) Except for  
local permits under section 103B.211, subdivision 4, a water use permit is not required for the  
appropriation and use of less than a minimum amount prescribed by the commissioner by rule.  
(b) Water use permits for more than the minimum amount but less than an intermediate  
amount prescribed by rule must be processed and approved at the municipal, county, or regional  
level based on rules adopted by the commissioner. 
(c) The rules must include provisions for reporting to the commissioner the amounts of water  
appropriated under local permits. 
    Subd. 4a. Mt. Simon-Hinckley aquifer. (a) The commissioner may not issue new water  
use permits that will appropriate water from the Mt. Simon-Hinckley aquifer in a metropolitan  
county, as defined in section 473.121, subdivision 4, unless the appropriation is for potable water  
use, there are no feasible or practical alternatives to this source, and a water conservation plan is  



incorporated with the permit.  
(b) The commissioner shall terminate all permits authorizing appropriation and use of water  
from the Mt. Simon-Hinckley aquifer for once-through systems in a metropolitan county, as  
defined in section 473.121, subdivision 4, by December 31, 1992.  
    Subd. 5. Prohibition on once-through water use permits. (a) Except as provided in  
paragraph (c), the commissioner may not, after December 31, 1990, issue a water use permit to  
increase the volume of appropriation from a groundwater source for a once-through cooling  
system using in excess of 5,000,000 gallons annually. 
(b) Except as provided in paragraph (c), once-through system water use permits using in  
excess of 5,000,000 gallons annually, must be terminated by the commissioner by the end of their  
design life but not later than December 31, 2010, unless the discharge is into a public water  
basin within a nature preserve approved by the commissioner and established prior to January 1,  
2001. Existing once-through systems must not be expanded and are required to convert to water  
efficient alternatives within the design life of existing equipment. 
(c) Notwithstanding paragraphs (a) and (b), the commissioner, with the approval of the  
commissioners of health and the Pollution Control Agency, may issue once-through system  
water use permits on an annual basis for aquifer storage and recovery systems that return all  
once-through system water to the source aquifer. Water use permit processing fees in subdivision  
6, paragraph (a), apply to all water withdrawals under this paragraph, including any reuse of  
water returned to the source aquifer. 
    Subd. 5a. Maintenance of surface water levels. Except as provided in subdivision 5,  
paragraph (b), the commissioner shall, by January 31, 1994, revoke all existing permits, and  
may not issue new permits, for the appropriation or use of groundwater in excess of 10,000,000  
gallons per year for the primary purpose of maintaining or increasing surface water levels in the  
seven-county metropolitan area and in other areas of concern as determined by the commissioner.  
This subdivision does not apply until January 1, 1998, to a municipality that, by January 1,  
1994, submits a plan acceptable to the commissioner for maintaining or increasing surface water  
levels using sources other than groundwater. 
    Subd. 6. Water use permit processing fee. (a) Except as described in paragraphs (b) to (f),  
a water use permit processing fee must be prescribed by the commissioner in accordance with  
the schedule of fees in this subdivision for each water use permit in force at any time during the  
year. The schedule is as follows, with the stated fee in each clause applied to the total amount  
appropriated: 
(1) $101 for amounts not exceeding 50,000,000 gallons per year; 
(2) $3 per 1,000,000 gallons for amounts greater than 50,000,000 gallons but less than  
100,000,000 gallons per year; 
(3) $3.50 per 1,000,000 gallons for amounts greater than 100,000,000 gallons but less than  
150,000,000 gallons per year; 



(4) $4 per 1,000,000 gallons for amounts greater than 150,000,000 gallons but less than  
200,000,000 gallons per year; 
(5) $4.50 per 1,000,000 gallons for amounts greater than 200,000,000 gallons but less than  
250,000,000 gallons per year; 
(6) $5 per 1,000,000 gallons for amounts greater than 250,000,000 gallons but less than  
300,000,000 gallons per year; 
(7) $5.50 per 1,000,000 gallons for amounts greater than 300,000,000 gallons but less than  
350,000,000 gallons per year; 
(8) $6 per 1,000,000 gallons for amounts greater than 350,000,000 gallons but less than  
400,000,000 gallons per year; 
(9) $6.50 per 1,000,000 gallons for amounts greater than 400,000,000 gallons but less than  
450,000,000 gallons per year; 
(10) $7 per 1,000,000 gallons for amounts greater than 450,000,000 gallons but less than  
500,000,000 gallons per year; and 
(11) $7.50 per 1,000,000 gallons for amounts greater than 500,000,000 gallons per year. 
(b) For once-through cooling systems, a water use processing fee must be prescribed by the  
commissioner in accordance with the following schedule of fees for each water use permit in  
force at any time during the year: 
(1) for nonprofit corporations and school districts, $150 per 1,000,000 gallons; and 
(2) for all other users, $300 per 1,000,000 gallons. 
(c) The fee is payable based on the amount of water appropriated during the year and, except  
as provided in paragraph (f), the minimum fee is $100. 
(d) For water use processing fees other than once-through cooling systems: 
(1) the fee for a city of the first class may not exceed $250,000 per year; 
(2) the fee for other entities for any permitted use may not exceed: 
(i) $50,000 per year for an entity holding three or fewer permits; 
(ii) $75,000 per year for an entity holding four or five permits; 
(iii) $250,000 per year for an entity holding more than five permits; 
(3) the fee for agricultural irrigation may not exceed $750 per year; 
(4) the fee for a municipality that furnishes electric service and cogenerates steam for home  
heating may not exceed $10,000 for its permit for water use related to the cogeneration of  
electricity and steam; and 
(5) no fee is required for a project involving the appropriation of surface water to prevent  
flood damage or to remove flood waters during a period of flooding, as determined by the  
commissioner. 
(e) Failure to pay the fee is sufficient cause for revoking a permit. A penalty of two percent  
per month calculated from the original due date must be imposed on the unpaid balance of fees  
remaining 30 days after the sending of a second notice of fees due. A fee may not be imposed on  



an agency, as defined in section 16B.01, subdivision 2, or federal governmental agency holding a  
water appropriation permit. 
(f) The minimum water use processing fee for a permit issued for irrigation of agricultural  
land is $20 for years in which: 
(1) there is no appropriation of water under the permit; or 
(2) the permit is suspended for more than seven consecutive days between May 1 and  
October 1. 
(g) A surcharge of $20 per million gallons in addition to the fee prescribed in paragraph (a)  
shall be applied to the volume of water used in each of the months of June, July, and August  
that exceeds the volume of water used in January for municipal water use, irrigation of golf  
courses, and landscape irrigation. The surcharge for municipalities with more than one permit  
shall be determined based on the total appropriations from all permits that supply a common  
distribution system. 
    Subd. 6a. Payment of fees for past unpermitted appropriations. An entity that  
appropriates water without a required permit under subdivision 1 must pay the applicable water  
use permit processing fee specified in subdivision 6 for the period during which the unpermitted  
appropriation occurred. The fees for unpermitted appropriations are required for the previous  
seven calendar years after being notified of the need for a permit. This fee is in addition to any  
other fee or penalty assessed. 
    Subd. 7. Transfer of permit. A water use permit may be transferred to a successive owner  
of real property if the permittee conveys the real property where the source of water is located.  
The new owner must notify the commissioner immediately after the conveyance and request  
transfer of the permit. 
History: 1990 c 391 art 7 s 27; 1990 c 594 art 1 s 49; 1990 c 597 s 63-65; 1991 c 214 s 6;  
1991 c 234 s 1; 1991 c 354 art 10 s 5; 1992 c 366 s 1; 1992 c 601 s 1; 1993 c 186 s 3-5; 1994 c  
557 s 15; 1995 c 218 s 10; 1997 c 104 s 1; 1998 c 401 s 38; 1999 c 231 s 128; 2001 c 160 s 1-3;  
2003 c 128 art 1 s 116,117; 2005 c 89 s 1; 1Sp2005 c 1 art 2 s 121; 2006 c 281 art 1 s 21 
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WHAT MAKES FOR A WHAT MAKES FOR A 
HEALTHY SHALLOW LAKE?HEALTHY SHALLOW LAKE?

•• WATER CLARITYWATER CLARITY
–– Clear water allows sunlight to reach the bottom of the lake, allClear water allows sunlight to reach the bottom of the lake, allowing an adverse owing an adverse 

community of aquatic plants to grow. community of aquatic plants to grow. 

•• LOW FISH NUMBERSLOW FISH NUMBERS
–– In a healthy shallow lake, fish are absent or present in low numIn a healthy shallow lake, fish are absent or present in low numbers.  bers.  

Invertebrates and aquatic plants dominate the lake and clearer wInvertebrates and aquatic plants dominate the lake and clearer water is ater is 
sustained.sustained.

•• HEALTHY WATERSHEDHEALTHY WATERSHED
–– Buffer areas surrounding the lake help maintain water clarity byBuffer areas surrounding the lake help maintain water clarity by reducing the reducing the 

amount of nutrients and sediment entering the lake. amount of nutrients and sediment entering the lake. 

•• “RESETTING THE BIOLOGICAL CLOCK”“RESETTING THE BIOLOGICAL CLOCK”
–– Temporary periods of low water play a vital role in maintaining Temporary periods of low water play a vital role in maintaining a healthy shallow a healthy shallow 

lake.  In effect, periods of low water reset the “biological clolake.  In effect, periods of low water reset the “biological clock,” similar to what ck,” similar to what 
fire does to a prairie.fire does to a prairie.

Ducks Unlimited, 2006Ducks Unlimited, 2006



THE NATURE OF SHALLOW LAKESTHE NATURE OF SHALLOW LAKES
DEPTH DEPTH 

Shallow Lakes are often less than 10 feet deep, although some miShallow Lakes are often less than 10 feet deep, although some might be as deep as 15 feet.ght be as deep as 15 feet.

EXTENDED LITTORAL ZONEEXTENDED LITTORAL ZONE
The portion of the lake that is less than 15 feet deep where sufThe portion of the lake that is less than 15 feet deep where sufficient light for plant growth ficient light for plant growth 
reaches the lake bottom.reaches the lake bottom.

VEGETATIONVEGETATION
Aquatic plant growth is abundant due the shallowness of the wateAquatic plant growth is abundant due the shallowness of the water and provides food and habitat r and provides food and habitat 
for zooplankton and wildlife.  Aquatic plants also lock up sedimfor zooplankton and wildlife.  Aquatic plants also lock up sediments keeping the water more ents keeping the water more 
clear.clear.

FLUCTUATING WATER LEVELSFLUCTUATING WATER LEVELS
Shallow lakes often benefit from periods of low water that stimuShallow lakes often benefit from periods of low water that stimulates plant growth.lates plant growth.

FISHFISH
Low levels of dissolved oxygen and winterkills tend to limit fisLow levels of dissolved oxygen and winterkills tend to limit fish numbers.h numbers.

LAND USE IMPACTS LAND USE IMPACTS 
RunRun--off from impervious surfaces such as roads, parking lots and roooff from impervious surfaces such as roads, parking lots and roofs, and soil particles that fs, and soil particles that 
flow into a shallow lake will eventually cause the lake to becomflow into a shallow lake will eventually cause the lake to become seriously degraded.e seriously degraded.

Minnesota DNR, 2005Minnesota DNR, 2005



Two Stable States of Shallow 
Lakes

Stable Clear Water State Stable Turbid Water State

A shallow lake in a vegetation dominated,
clear water state 

A shallow lake in a turbid water state 
where submerged vegetation is largely 
absent and fish and waves stir up the 

sediments

Scheffer, Marten; July 6, 2001



A SHALLOW LAKE IN 
A TURBID STATE 

IS REALLY STABLE

Reduced 
Water 
Clarity

Reduced 
Vegetation Wind Action

Creates 
Waves

Sediment is 
Suspended

Reduced 
Water 
Clarity

Plants Can’t 
Grow

Reduced 
Oxygen

Low Oxygen Fish
Species Become 

Dominant

Sediment is
Suspended

Julie Klocker, 
Middle Fork River Watershed District

April, 2007 



Stable Turbid Water StateStable Turbid Water State

•• No No MacrophytesMacrophytes (aquatic plants)(aquatic plants)
•• Nutrient rich sedimentsNutrient rich sediments

–– Total phosphorus levels > 30µg/L cause nuisance algal bloomsTotal phosphorus levels > 30µg/L cause nuisance algal blooms
–– Total Phosphorus levels > 90µg/L are algal dominatedTotal Phosphorus levels > 90µg/L are algal dominated

•• Sediments reSediments re--suspend throughsuspend through
–– Wave actionWave action
–– Rough fishRough fish

•• When in bloom algae When in bloom algae 
–– Reduce available oxygen Reduce available oxygen 
–– Limit light penetration and Limit light penetration and macrophytesmacrophytes cannot photosynthesize cannot photosynthesize 

and therefore cannot produce oxygenand therefore cannot produce oxygen



Stable Clear Water StateStable Clear Water State
•• Abundance of Abundance of macrophytesmacrophytes (aquatic plants)(aquatic plants)

–– Wind effect is minimized Wind effect is minimized 
–– Oxygen is presentOxygen is present
–– Play key role in structuring food websPlay key role in structuring food webs
–– Help maintain water transparencyHelp maintain water transparency
–– Optimal plant coverage for fish habitat and water quality is 40 Optimal plant coverage for fish habitat and water quality is 40 –– 80%80%
–– 40% coverage of lake bottom with 40% coverage of lake bottom with marcophytesmarcophytes may be the threshold between may be the threshold between 

the clear water state and turbid water statethe clear water state and turbid water state
•• Abundance of ‘grazers’ (zooplankton) to control algaeAbundance of ‘grazers’ (zooplankton) to control algae
•• Water levels fluctuate to allow vegetation reWater levels fluctuate to allow vegetation re--growth and some winterkillgrowth and some winterkill
•• Low fish numbers Low fish numbers 

–– Carp in numbers greater than 100 lbs/ac can eliminate aquatic plCarp in numbers greater than 100 lbs/ac can eliminate aquatic plants altogetherants altogether
–– A high density of bluegills deplete plankton in the water columnA high density of bluegills deplete plankton in the water column and move to and move to 

sedimentssediments
–– Ensure enough Ensure enough piscivorouspiscivorous (carnivorous) fish to keep (carnivorous) fish to keep planktivoreplanktivore fish population fish population 

in checkin check
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2.0 Inventory and Classification of Wetlands 

2.10 Wetland Inventory 

The wetland inventory was completed using a slightly modified version of the Minnesota Routine 
Assessment Methodology for Evaluating Wetland Functions (MNRAM) as approved in the Wetland 
Conservation Act Rules, Chapter 8420.  MNRAM was developed by the Minnesota Interagency Wetland 
Group comprised of BWSR, MDNR, Mn/DOT, MPCA, USCOE, USDA and USF&WS to be used as a 
field evaluation tool to assess wetland functions on a qualitative basis.  MNRAM was being developed 
during the period of time that the inventory was being conducted.  Bloomington was using an adaptation 
of the Wisconsin Rapid Assessment Method.  Staff from Bloomington attended the interagency group 
meetings and adapted the Bloomington methodology to meet MNRAM requirements. 

The functions for which values were assessed using MNRAM are listed in Table 2.10, found on the 
following page.  The Groundwater Interaction and Commercial Uses functions were not evaluated 
during the 1995 wetland inventory. Groundwater Interaction was not evaluated due to the complexity 
and cost of such an undertaking.  Commercial Uses were not evaluated because none of Bloomington’s 
wetlands are currently being used for commercial purposes. Sample MNRAM inventory data forms and 
appendixes can be found in Appendix C. 

Interns were used to conduct the field evaluations using MNRAM.  Four interns, two graduates and 
two undergraduates, from the University of Minnesota’s College of Natural Resources, were hired.  
Each intern had experience or course work in the areas of wetland soils, vegetation, and/or hydrology. 

From June to September, 1995, interns completed field visits and assessment forms for approximately 
300 wetlands located above the Minnesota River bluff line in Bloomington.  Interns received MNRAM 
training from City staff with the assistance of MDNR representatives (listed below). The qualifications 
of the interns and the MNRAM training can be found in Appendix C. 

The inventory information is compiled in a computer database.  Individual wetland inventory data 
summary sheets can be found in Appendix A. 

 Representatives from the MDNR

John Parker   Area Wildlife Manager 
Joan Galli  Non-game Wildlife Specialist 
Larry Westerburg Forester 
Molly Schodeen  Area Hydrologist 
Ceil Strauss  Area Hydrologist 
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Table 2.10 

Minnesota Routine Assessment Method Functions 

Floral Diversity/ 
Integrity 

Floral diversity/integrity is evaluated based on the number of plant 
communities and the variety of species within each community. 

Wildlife Habitat Wildlife habitat is evaluated based upon the quality of the habitat 
provided by a wetland related primarily to the level of disturbance or 
degradation  compared to an undisturbed or least disturbed reference 
wetland of the same type 

Fishery Habitat Fishery habitat is evaluated based on the wetland’s connection with deep 
water habitat. 

Flood/Storm Water Flood/storm water detention is evaluated based upon a wetland’s ability 
to detain floodwater, the level of potential flood damage it prevents due 
to the attenuation of floodwater, the degree to which the wetland’s 
tributary watershed is developed (i.e., the need for stormwater 
detention), and the infiltration characteristics of the soils in the tributary 
drainage area. 

Water Quality 
Protection

Water quality protection is evaluated according to a wetland’s ability to 
treat stormwater runoff.  The value of this function increases with the 
importance of the downstream receiving water. 

Shoreline Protection Shoreline protection is evaluated based on the wetland’s proximity to 
lakes, streams or open water basins and whether the wetland is 
positioned to absorb erosive forces (i.e. wave action, land uses, unstable 
soils).

Aesthetics/Recreation/
Education

Aesthetics, recreation, and education are evaluated based on the 
wetland’s visibility, accessibility, evidence of recreational uses, evidence 
of human influences (e.g. noise and air pollution) and any known 
educational purposes. 

Groundwater 
Interaction*

Groundwater interaction is evaluated based on the wetland’s connection 
to ground water recharge and discharge and surface water flow-through. 

Commercial Uses* Commercial uses are evaluated based on the wetland’s ability to provide 
a commercial product or agricultural commodity without hydrologic or 
vegetative modification. 

*Functions not assessed in Bloomington wetland inventory. 
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2.20 Classification System  

City staff selected a water body/wetland classification system for Bloomington after reviewing the 
classification systems from four other cities, two watershed districts, and two watershed management 
organizations.  Each wetland was classified using the five classification systems shown in the table 
below.

Table 2.20 

Wetland Classification Table 

Minnesota
7050 Rule 

Classification

Bloomington
Primary Use 

Classification
Sensitivity to Storm 

Water
Wetland
Quality 

Management
Classification

     
Class 2B Direct Contact Highly Sensitive Excellent Preserve 

     
    Apply Best  

Class 2C Indirect Contact Moderately Sensitive Moderate Management 
Practices

Class 4B Scenic Habitat Highly 
 Slightly Sensitive Impacted Utilize 

Class 5 Detention  
Least Sensitive 

Class 6 Nutrient/Sediment
   

  (Quality)    
   



City of Bloomington  - Wetland Protection and Management Plan 
   

2-14

2.21 Minnesota Rules - Chapter 7050 Water Quality Classifications

The Minnesota Rules, Chapter 7050, parts 7050.0130 through 7050.0220 apply to all waters of the state, 
both surface and underground.  This portion of the Rules includes general provisions applicable to the 
maintenance of water quality and aquatic habitats; definitions of water use classes; standards for 
discharges of sewage, industrial, and other wastes; and standards of quality and purity for specific water 
use classes.  The Rules also designate seven classes of Waters of the State. 

The Nine Mile Creek and Riley-Purgurtory-Bluff Creek Watershed Districts have adopted, and will 
implement, the water quality standards of the Chapter 7050 Rules.  These two watershed districts cover 
55 percent of the City of Bloomington (see Figure 4).  

Classes of the Waters of the State

1 Domestic consumption 
 2 Fisheries and recreation 
 3 Industrial consumption 
 4 Agriculture and wildlife 
 5 Aesthetic enjoyment and navigation 
 6 Other uses 
 7 Limited resource value waters 

Refer to excerpts from the Minnesota Rules, Chapter 7050, located in Appendix D, for the full definition 
of the classifications that apply to the wetlands in this plan. 
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2.22 Bloomington Primary Use Classification

Each of the City’s wetlands was reviewed to determine if one of its functions (as defined in MNRAM) 
had a much higher value than the others, or if one of its functions was more important than the others 
to the City because of the way the wetland was being managed.  A classification scheme was 
developed based on the results of this review.  This primary use classification system consists of two 
categories with multiple sub-categories and is presented below.  It is intended to be used as a quick 
reference for individuals who are considering an activity that might affect a wetland. 

 Bloomington Primary Use Classifications

Recreation
  Direct contact (swimming) 
  Indirect contact (boating, fishing) 
  Scenic/habitat (education/interpretive study/preservation of wildlife) 

Treatment
  Detention (storm water storage) 
  Nutrient/sediment (removal of nutrient/pollutant loading, sediment) 

2.23 Wetland Sensitivity to Storm Water 

The wetland sensitivity to storm water was evaluated using the Guidance for Evaluating Urban Storm Water and 
Snowmelt Runoff Impacts to Wetlands (May 1995 draft) by the State of Minnesota Storm Water Advisory Group.  
Sensitivity is discussed and evaluated in Section IV of that document: Wetland Susceptibility (see Appendix D). 

Wetland type is determined by hydrology, vegetation and soils.  Table 2.23, which follows this section, is a figure 
taken from the guidance document found in Appendix D.  It lists wetland types according to their susceptibility to 
degradation by storm water input.  It is important to note that there can be exceptions to the general categories 
listed.  There is a broad range of tolerance among wetlands to urban storm water input.  

As noted in the guidance document, “Diverse, sensitive native plant communities can be readily degraded by storm 
water impacts resulting in monotypes of sediment- and nutrient-tolerant species such as reed canary grass and/or 
cattails.  Greater frequency and duration of inundation can destroy native plant communities as can depriving them 
of their water supply. Each wetland should be carefully evaluated to determine potential impacts from a proposed 
urban storm water project.” 

Wetland sensitivity is broken into 4 categories highly, moderately, slightly and least sensitive/susceptible.
Wetlands were evaluated using the criteria in Table 2.23.  For the expanded definitions of the 4 categories, see 
Appendix D. 

It was necessary to estimate the amount of bounce and period of inundation occurring in each wetland for the 
rainfall events referenced in the guidance document.  The flood level for a 1 percent chance rainfall of 24 hour 
duration has been computed for the majority of water bodies in Bloomington.  This has not been done for more 
frequent rainfall events.  The City is in the process of updating its storm water model.  More frequent rainfalls will 
be considered in this round of modeling.  If the results of the modeling show an impact to a wetland that affects its 
intended management function(s), City staff will determine what changes are needed to address the situation. 
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2.24  Wetland Quality 

Wetland quality  was also evaluated using the Guidance for Evaluating Urban Storm Water and 
Snowmelt Runoff Impacts to Wetlands (May 1995 draft) by the State of Minnesota Storm Water 
Advisory Group.  Wetland quality is discussed and evaluated in Section I of that document: 
Comprehensive Storm Water Management (see Appendix D). 

Wetland quality and condition can be assessed one of two ways.  An intensive, quantitative analysis may 
be used.  This method would be appropriate to assess wetlands identified as high priority.  A rapid or 
practical qualitative analysis based on best professional judgment would be appropriate for the 
evaluation of each wetland or complex in a watershed. 

MNRAM, considered to be a rapid/practical strategy, was applied to all the wetlands above the 
Minnesota River bluff line.  The MNRAM field data was compiled and used to determine wetland 
quality. 

As noted in the guidance document “Wetland quality can be assessed as excellent, moderate, or 
highly impacted depending on the extent to which human activities have affected the wetland.
Wetlands were evaluated using the following criteria. 

Excellent Quality Wetlands: These wetlands remain in a least impacted 
condition and, as such, typically possess very diverse vegetative assemblages.  
Strata are well developed and composed of native species.  Non-native species, if 
present, are infrequent and do not comprise significant relative cover percentiles.  
Wetlands which support rare, threatened, or endangered species are likely to be 
included as excellent quality wetlands. 

Moderate Quality Wetlands:  Areas that have been subject to varying degrees 
of human disturbances, but still provide important ecological wetland functions and 
values, are considered to be of moderate quality.  An example would be a partially 
drained wetland complex composed of 60 percent cover of reed canary grass, and 
40 percent cover of native species such as sedges.  These wetlands often provide 
important wildlife habitat and water quality benefits. 

Highly Impacted Wetlands: Areas that have been severely degraded such that 
they have little vegetation or the vegetation is dominated by non-native species or 
by monotypic stands of species such as cattails.  Hydrologic and/or biological 
processes have been greatly altered and inputs of urban storm water will have 
minimal impacts.  Example wetlands include abandoned gravel pits, nutrient loaded 
wetlands, storm water detention basins and dredged areas within wetlands that 
result in extreme hydrologic modifications. 
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2.25 Bloomington Management Classification

The management classification was developed to assist in the process of determining recommendations 
for actions to be taken for future management of the wetlands.  The primary use classification of a 
wetland, its sensitivity to storm water runoff and the current wetland quality were considered in assigning 
a wetland to a management classification.  The classification categories and an explanation of each 
follow.

Utilize:  This category of wetlands includes those that are currently, or planned to be(1), used in a manner 
that will likely result in a reduction in the value of certain functions in order to increase the value of other 
functions of that wetland or another located downstream in the watershed.  These wetlands are managed  
to insure that they perform their primary function. Manmade  ponds and highly degraded wetlands would 
fall into this category.  Other examples would be wetlands being used for storm water detention that 
experience a large bounce in water surface elevation or an extended period of inundation following a 
runoff event, and wetlands that provide significant treatment of storm water prior to conveying it to a 
higher quality wetland. 

Apply Best Management Practices:  Wetlands in this category have typically been impacted to 
some degree by development in their tributary watershed.  However, the current functions and values are 
considered acceptable.  Best management practices (BMP’s) will be used in an effort to maintain these 
functions and values.  Some examples of  BMP’s that will be utilized are: public education to increase the 
residents’ knowledge and awareness of  how fertilizers, pesticides and lawn maintenance can affect 
wetlands, implementation of programs to control invasive or exotic vegetation, providing sufficient 
vegetative buffer areas around wetlands,  reviewing turf maintenance practices on city land and 
minimizing the amount of connected impervious surface in new development or redevelopment. 

Preserve: Wetlands that are either of high quality, rare, or not connected to storm sewer and having a 
relatively undisturbed tributary drainage area  would typically be placed in this category.  In addition to 
BMP’s, other measures would be taken to protect these wetlands.  These would include requiring any 
future development to maintain predevelopment wetland hydrology and an adequate vegetative buffer.  In 
cases where the wetlands are connected to the storm sewer system, infrastructure changes such as 
sedimentation basins, forebays, and trap manholes would be recommended. 

(1)  Any changes that would affect a MDNR Protected Waters wetland would have to be approved via 
MDNR permit. 
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Scott Anderson                                                                                          2-13-2009 
City of Bloomington 
Engineering division 
1700 West 98th Street 
Bloomington, MN  55431 
 
 
 
 
 
 
Dear Scott, 
 
At the meeting of February 3rd you asked what the Lower Penn Lake association expects 
to accomplish for Penn Lake as a result of the time and study that we all have invested   
On February 12th the Lower Penn Lake steering committee met.  We discussed the new 
information we were given which included the 2003 Use Attainability Analysis presented 
by Barr Engineering and the results of the well pumping test and how this new 
information might affect our lake improvement requirements. 
   
 
Here are the five main objectives of the association. 
 

• Enhance the current fishery. 
 

• Improve the Lake’s water quality. 
 

• Continue current flood control measures. 
 

• Establish a best practices water quality monitoring system. 
 

• Eliminate solid waste introduction into Upper and Lower Penn Lake. 
 
 
 
We understand that the above objectives can be accomplished in many different ways. 
We also know that many methods have been identified and now it is time to choose those 
options in the form of a plan.  We will cooperate in every possible way to have this plan 
in place by June1st of this year.  We have put together an outline of the plan that we will 
forward to you as soon as we incorporate the additional material discussed by the steering 
committee, so we believe that June 1 is a very reachable goal. 
 
It is encouraging to see the effort that the many interested groups have demonstrated to 
improve the quality of this urban asset.  We as an association have been pleased with the 
additional interest from residents around Upper Penn Lake in our Association.  They are 
now active participants.   



 
Thank you for you and your staff’s efforts in accomplishing these goals. 
 
Sincerely, 
Lower Penn Lake Association Steering Committee 
 
Ingrid Lund              Pamela Ludvigsen        Lisa McIntire 
Jim Lund                  Roger Willette              Allan Rezak 
Mary Thiesan           Dave Thorsen               Douglas Jones 
Tom Carmody          James Schlemmer 
Ida Darsow               Robert Schwirtz 
Donn Darsow           John Cecere 
 
cc Kevin Bigalke 



 
 
 
 

 
APPENDIX  H 



























































Change in Lake Stage for Various Pumping Scenarios

Lower Penn Lake

Bloomington, MN

1,000,000            2,000,000             3,000,000             4,000,000             5,000,000             6,000,000             7,000,000             8,000,000             9,000,000             10,000,000            

803.0 803.1 803.2 803.3 803.4 803.5 803.6 803.7 803.8 803.9 804.0

803.1 803.2 803.3 803.4 803.5 803.6 803.7 803.8 803.9 804.0 804.1

803.2 803.3 803.4 803.5 803.6 803.7 803.8 803.9 804.0 804.1 804.2

803.3 803.4 803.5 803.6 803.7 803.8 803.9 804.0 804.1 804.2 804.3

803.4 803.5 803.6 803.7 803.8 803.9 804.0 804.1 804.2 804.3 804.4

803.5 803.6 803.7 803.8 803.9 804.0 804.1 804.2 804.3 804.4 804.5

803.6 803.7 803.8 803.9 804.0 804.1 804.2 804.3 804.4 804.5 804.6

803.7 803.8 803.9 804.0 804.1 804.2 804.3 804.4 804.5 804.6 804.7

803.8 803.9 804.0 804.1 804.2 804.3 804.4 804.5 804.6 804.7 804.8

803.9 804.0 804.1 804.2 804.3 804.4 804.5 804.6 804.7 804.8 804.9

804.0 804.1 804.2 804.3 804.4 804.5 804.6 804.7 804.8 804.9 805.0

804.1 804.2 804.3 804.4 804.5 804.6 804.7 804.8 804.9 805.0 805.1

804.2 804.3 804.4 804.5 804.6 804.7 804.8 804.9 805.0 805.1 805.2

804.3 804.4 804.5 804.6 804.7 804.8 804.9 805.0 805.1 805.2 805.3

804.4 804.5 804.6 804.7 804.8 804.9 805.0 805.1 805.2 805.3 805.4

804.5 804.6 804.7 804.8 804.9 805.0 805.1 805.2 805.3 805.4 805.5

804.6 804.7 804.8 804.9 805.0 805.1 805.2 805.3 805.4 805.5 805.6

804.7 804.8 804.9 805.0 805.1 805.2 805.3 805.4 805.5 805.6 805.7

804.8 804.9 805.0 805.1 805.2 805.3 805.4 805.5 805.6 805.7 805.8

804.9 805.0 805.1 805.2 805.3 805.4 805.5 805.6 805.7 805.8 805.9

805.0 805.1 805.2 805.3 805.4 805.5 805.6 805.7 805.8 805.9 806.0

805.1 805.2 805.3 805.4 805.5 805.6 805.7 805.8 805.9 806.0 806.1

805.2 805.3 805.4 805.5 805.6 805.7 805.8 805.9 806.0 806.1 806.2

805.3 805.4 805.5 805.6 805.7 805.8 805.9 806.0 806.1 806.2 806.3

805.4 805.5 805.6 805.7 805.8 805.9 806.0 806.1 806.2 806.3 806.4

805.5 805.6 805.7 805.8 805.9 806.0 806.1 806.2 806.3 806.4 806.5

805.6 805.7 805.8 805.9 806.0 806.1 806.2 806.3 806.4 806.5 806.6

Starting 

Lake Elev. (ft)

Volume Added

(gal)

805.6 805.7 805.8 805.9 806.0 806.1 806.2 806.3 806.4 806.5 806.6

805.7 805.8 805.9 806.0 806.1 806.2 806.3 806.4 806.5 806.6 806.7

805.8 805.9 806.0 806.1 806.2 806.3 806.4 806.5 806.6 806.7 806.8

805.9 806.0 806.1 806.2 806.3 806.4 806.5 806.6 806.7 806.8 806.9

806.0 806.1 806.2 806.3 806.4 806.5 806.6 806.7 806.8 806.9 807.0

806.1 806.2 806.3 806.4 806.5 806.6 806.7 806.8 806.9 807.0

806.2 806.3 806.4 806.5 806.6 806.7 806.8 806.9 807.0

806.3 806.4 806.5 806.6 806.7 806.8 806.9 807.0

806.4 806.5 806.6 806.7 806.8 806.9 807.0

806.5 806.6 806.7 806.8 806.9 807.0

806.6 806.7 806.8 806.9 807.0

806.7 806.8 806.9 807.0

806.8 806.9 807.0

806.9 807.0

Notes:

1.) Table assumes no other contributions or losses from the lake (i.e. precipitation, evaporation, runoff, groundwater flow).

2.) Minnesota Statute 103G.271, Subd. 5a limits pumping of groundwater for lake level augmentation to 10 Mgal per year.

3.) Based on the pumping test conducted in summer of 2008, the well on the north side of the lake pumps at an average rate of 318 gal/min. At this pumping rate, the 10 Mgal limit will be met after approximately 

524 hours (21.8 days).

4.) Assuming an average groundwater flow out of the lake of 114,000 gallons per day (0.35 acre-ft per day), over the course of 21.8 days approximately 2.5 Mgal will be lost to groundwater, reducing the actual 

amount of change in lake level.

Starting 

Lake Elev. (ft)

Volume Added

(gal)

Lake level above outlet elevation

P:\Mpls\23 MN\27\2327634\WorkFiles\Penn Lake WQ03-160\GroundwaterStudy - 180\Lake_Stage_vs_Vol_added.xlsx



Increase in Lake Stage Due to Pumping and Subsequent Decline in Lake Stage Due Groundwater Seepage

Lower Penn Lake

Bloomington, MN
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Notes:

1.) Chart assumes a constant groundwater flow out of the lake of 114,000 gallons per day (0.35 acre-ft per day)

2.) Minnesota Statute 103G.271, Subd. 5a limits pumping of groundwater for lake level augmentation to 10 Mgal per year

3.) Chart assumes a constant pumping rate of 198.4 gpm (10Mgal over 35 days)

4.) Pumping assumed to cease after 35 days or when lake stage reaches outlet elevation (807 ft)

5.) Chart assumes no other contributions or losses for the lake (i.e. precipitation, evaporation, runoff)

6.) When initial lake stage is 806.5, the lake elevation reaches the outlet stage after 30 days (8.57 Mgal pumped) and the pump is turned off. 
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APPENDIX J 



Name: LOWER PENN 

Public Access Information 

 
Lake Characteristics 

 
Fish Sampled up to the 1996 Survey Year 

Normal Ranges represent typical catches for lakes with similar physical and chemical characteristics. 

 
Length of Selected Species Sampled for All Gear for the 1996 Survey Year 

Nearest Town: BLOMMINGTON 
Primary County: Hennepin

Survey Date: 07/08/1996
Inventory Number: 27-0004-00

Ownership Type Description
City Concrete A MUNICIPAL BOATRAMP & PARKING AREA IS LOCATED 

ON THE NORTHWEST CORNER OF THE LAKE.

Lake Area (acres): 31.00 
Littoral Area (acres): 31.00 
Maximum Depth (ft): 7.00 
Water Clarity (ft): 1.00 

Dominant Bottom Substrate: muck, sand, boulders (>10'') 
Abundance of Aquatic Plants: sparse 
Maximum Depth of Plant Growth (ft): 1.00  

Species Gear Used 
Number of fish per net Average Fish 

Weight (lbs) 
Normal Range

(lbs) Caught Normal Range
Black Bullhead Trap net 1.4 2.5 - 70.2 0.21 0.1 - 0.5
Black Crappie Trap net 32.8 1.3 - 27.7 ND 0.1 - 0.4
Bluegill Trap net 6.4 2.8 - 43.3 0.07 0.1 - 0.3
Common Carp Trap net 2.4 0.4 - 2.9 1.90 1.4 - 4.5
Hybrid Sunfish Trap net 0.2 N/A - N/A 0.06 N/A - N/A
White Crappie Trap net 13.2 0.3 - 8.2 0.18 0.1 - 0.5
Yellow Perch Trap net 0.4 0.4 - 3.5 0.08 0.1 - 0.2

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
Black Bullhead 1 6 0 0 0 0 0 0 7
Black Crappie 30 94 2 0 0 0 0 0 126
Bluegill 31 1 0 0 0 0 0 0 32
Hybrid Sunfish 1 0 0 0 0 0 0 0 1
White Crappie 12 49 5 0 0 0 0 0 66
Yellow Perch 2 0 0 0 0 0 0 0 2

Page 1 of 2
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Fish Consumption Guidelines 

No fish consumption guidelines are available for this lake. For more information, see the "Fish 
Consumption Advice" pages at the Minnesota Department of Health. 

 
Status of the Fishery (as of 07/08/1996) 

Lower Penn Lake is annually stocked with adult black crappies and bluegills. Black crappies were the 
most abundant species sampled. The average length was 6.3 inches. Only 5% of the black crappies 
captured were over 8 inches in length. White crappies were also very abundant. Their average length 
was 6.8 inches.  

The bluegill population is within normal levels when compared to similar lakes, but their average length 
is only 4.4 inches. Only one bluegill over 6.0 inches was sampled in the trapnets, but growth is above 
average.  

The black bullhead and carp populations were much less abundant than in previous years. The average 
black bullhead was 7.2 inches while the average length carp was 15.8 inches.  

 
For more information on this lake, contact: 

Area Fisheries Supervisor 
9925 Valley View Rd 
Eden Prairie, MN 55344 
Phone: (952) 826-6771 
E-Mail: metrowest.fisheries@dnr.state.mn.us

Lake maps can be obtained from: 

Minnesota Bookstore 
660 Olive Street 
St. Paul, MN 55155 
(651) 297-3000 or (800) 657-3757 
To order, use C2697 for the map-id. 

 
For general DNR Information, contact: 
 
DNR Information Center 
500 Lafayette Road 
St. Paul, MN 55155-4040 
TDD: (651) 296-6157 or (888) MINNDNR 
Internet: www.dnr.state.mn.us 
E-Mail: info@dnr.state.mn.us 

    Turn in Poachers (TIP): 

    Toll-free: (800) 652-9093  

Page 2 of 2
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APPENDIX K 



Potential Projects from the Draft Lower Penn Lake Management Plan

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 not scheduled

A   Public education $0

B   Excavate accumulated sediment 0 100,000 0 0 0 0 0 0 0 0 0 0 100,000
  at storm sewer inlets

C   Waterfowl feeding ban 0 0 0 0 0 0 0 0 0 0 0 0
  sign/ordinance

D   Winter aeration 5,000 5,000 5,000 5,000 5,000 5,000 5,000 5,000 5,000 5,000 5,000 5,000 60,000

F   Fish Inventory 10,000 10,000 20,000

K   Sediment pond reconstruction 0 0 100,000 0 0 0 0 0 0 0 0 0 100,000

L   Storm sewer retro-fits 100,000 100,000 100,000 300,000
each site

N   Increase street sweeping 30,000 30,000 30,000 30,000 30,000 30,000 30,000 30,000 30,000 30,000 30,000 330,000
  frequency

Q   Whole lake dredging to create 1,500,000
  deeper water

R   Remove/seal groundwater well 25,000

Subtotal 5,000 145,000 160,000 135,000 35,000 35,000 135,000 35,000 35,000 35,000 135,000 45,000 1,500,000 2,435,000

E   Water quality monitoring program 15,000 15,000 15,000 15,000 15,000 15,000 15,000 15,000 15,000 15,000 15,000 15,000 180,000

G   Rough fish removal 0 0 0 15,000 0 0 0 0 0 0 0 0 15,000

H   Fish barrier construction 0 0 150,000 0 0 0 0 0 0 0 0 0 150,000

I   Alum treatment 0 0 0 50,000 0 0 0 50,000 0 0 0 50,000 150,000

J   Barley straw application 0 0 0 25,000 25,000 25,000 25,000 0 0 0 0 0 100,000

M   Vegetation management plan 0 0 0 50,000 10,000 10,000 10,000 10,000 10,000 10,000 10,000 10,000 130,000

O   Park/parking lot cleanup 500 500 500 500 500 500 500 500 500 500 500 500 6,000

P Maintain, replace or improve 50,000
groundwater well for add'l 
augmentation

Subtotal 15,500 15,500 165,500 155,500 50,500 50,500 50,500 75,500 25,500 25,500 25,500 75,500 50,000 781,000
TOTAL 20,500 160,500 325,500 290,500 85,500 85,500 185,500 110,500 60,500 60,500 160,500 120,500 1,550,000 3,216,000

$360,000
Identified as potential projects needing additional feasibility, partners, and funding. $1,281,000

$1,550,000
$25,000

Not recommended.

Preliminary Cost Estimate/Draft Projections

Recommended outside of this plan.

Potential City Funded Alternatives

Potential Third-Party Funded Alternatives

Recommended as part of this plan.




