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Lower Penn Lake Management Plan
Public Infermation Meeting

City of Bloomington Public Works
Department Training Room

1700 West 98th Street
Tuesday, April 17, 2007

6:00 PM to 7:30 PM

Tonight’s Agenda

> Introductions

> Why are we here?

> Purpose ofi Survey and Tonight’'s Meeting
> Tentative Schedule

> Chronological History: of
Construction/Well/Management Practices

> Summary off Comments
> Other Agency Comments
> Next Steps

City of Bloomington
Engineering Division Staff

Shelly Pederson Steve Segar

City Engineer Water Resources Eng
952-563-4866 952-563-4833
spederson@ci.bloomington.mn.us  ssegar@ci.bloomington.mn.us
Scott Andersen Bryan Gruid|

Water Resources Eng Water Resources Spec
952-563-4867 952-563-4557

smanderson@ci.bloomington.mn.us baruidi@ci.bloomington.mn.us

WHY ARE WE HERE?

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

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

Reqguest for Comments

> Mailed request for comments (survey.
guestions) on February 15, 2007
«» All'lakeside residents
« All properties within 500 feet from lakeshore
> Public Netice in Bloomington Sun Current
February 22, 2007
> City’s web site main page
> Comments due by March 23, 2007

PURPOSE OF COMMENTS

> To learn about public concerns/desires

> Provide guidance to establish a direction
for future management




TENTATIVE SCHEDULE

February 15 — March 23 | Salicit comments/input

April 17 Information meeting
April 30— May 18 Agency Input
DNR Waters, DNR Fisheries, DNR
Wildlife, Nine Mile Creek Watershed
District, Bloomington Park & Rec, Park
Maintenance, Environmental Health,
Hennepin County, others??

TENTATIVE SCHEDULE

May 21- June 18 Develop draft management
plan based on public and
agency. review.

June 18 City Council review: of draft
plan

June 19 — June 23 Public comment on draft
management plan

July 23 Public Hearing

July 23 — August 24 Incorporate com siand
revise plan

TENTATIVE SCHEDULE

September 24 Final plan to City:
Council for approval

October 1 Plan submission to DNR
and agencies

January 1, 2008 Plan implementation

LOWER PENN LAKE HISTORY

> Pre-1953 — Landlocked natural depression
reported to have been cultivated at times

1958 — Trunk storm sewer system; from 1-494 to
Upper Penn Lake constructed
» Original outlet elevation = 807.0

« At unknown date, normal elevation raised to 808.0
and later to 809.0

1971 — Trunk storm sewer from 35W.
constructed

1974 — Long dry period lowered lake elevation
and exposed mud flat areas

LOWER PENN LAKE HISTORY

> 1974 — Braun report investigating dredging and
lake bottom seal

> 1974 — DNR survey of lake (max depth at that
time 3 % feet)

1976 — Lower Penn Lake improvements

» Excavation at north end to provide deeper water

» Construction of well'and aeration system

» Provided public access w/parking

» Provided picnic area

» DNR Stocked fishi (sunfish, bass, northern pike)

» Construction ofifishing pier

» Construction ofisediment ponds at storm water: inlets

LOWER PENN LAKE HISTORY

> 1978 — Established the normal level at
808.0

> 1977 — Homes along south end of lake
flooded due to Aug 30-31 rain event

— Pump motor on well replaced
— Well screen cleaning

954 — DNR amended augmentation
permlt from 60.5 MGY to 200 MGY




LOWER PENN LAKE HISTORY

> 1987 — Homes flooded due to July 1987 rain
event
> 1988 — Storm sewer improvements to address
rain event ofi July 1987
« New outlet re-establishing normal level at 807.0:
« Equalizer connection between Adelmann Pond and

LOWER PENN LAKE HISTORY

> 2005 — DNR evaluations concluded that

augmenting| Lower Penn Lake with' ground
water is not effective for fisheries
management under the current plan.
Permit to remain in effect for up to three

Upper Penn
‘1953 — Floodproofing project to: some homes on years to allow time for re-evaluation of

Lower Penn Lake (and other locations in City) lake management.
1,989 — Augmentation permit issuedifrom DNR to
maintain water level at 807.0

SUMMARY OF COMMENTS

Question 1
Is Flood Protection of Your Property Being Adequately Provided?

LOWER PENN LAKE HISTORY

> 1990 — DNR suspended appropriation of
ground water for maintaining the level of
Lower Penn Lake (April)

> 1990 — DNR reinstated augmentation
permit at the City’s request to maintain the =
gamefish population (September) ;

> 1991 — DNR autherized winter aeration to -
prevent winterkill of fish ] i

SUMMARY OF COMMENTS

LOWER PENN LAKE HISTORY

Question 2
What is Your Opinion of the Diversity (Variety) of Vegetation In and Around Lower
Sy

> 1994 — State Statute 103G.271 Subd. 5a

« 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
0f' 10,000,000 gallons per year for the primary.
purpese of maintaining or increasing surface
water levels in the seven-county metropolitan
area... verotene Sonmiicha T haine v
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SUMMARY OF COMMENTS

Question 10
Are You Aware of the Connectivity of Lower Penn Lake With Upper Penn Lake and
oo the Storm Sewer System?

SUMMARY OF COMMENTS

> Improve the fishing
> Better water level and clarity

> Dredge the lake and start over withithe
fish, poison the roughi fish

> Keep the water level up.
> Provide waterfowl feed boxes

> Is there any way to reduce the number of
geese

SUMMARY OF COMMENTS

> Stock walleye and other edible fish

> Make property owners clean up their fallen
trees to make shoreline look nicer

> Clean water to make it swimable

> Control the geese

> More water plants to attract more birds
> Consistency with the water level

> Fishing dock

SUMMARY OF COMMENTS
Vegetative/Wildlife Diversity

> Tooe many rough fish in the lake

> Very little vegetative diversity, mostly lawn to the
edge of the lake

> More wildflowers/natural vegetation should be

located on NE corner of lake
> ToO many geese
> Too many raccoons
> Good raptor populations
> Bald eagles, golden eagles, deer, fox, egrets

SUMMARY OF COMMENTS
Fishery

> Mostly rough fish

> Carp have taken over

> Carp, Sunfish, Crappies

> All | see are Bullheads

> Stock with panfish

> We see people fishing all of the time

> Poor water quality/garbage dees not help
the fish

SUMMARY OF COMMENTS
Recreation/Aesthetics

> Too much trash along shoreline

> Park is nice, too much goose droppings

> Scenic cornerstone ofi neighborhood

> Overall I think the aesthetics are very good

> When water is up it looks goeod, when water is
low, it looks poor

> Fishing activity high, canoeing low:
> How about ice skating
> Hard torhave activity when youidon’t have water




SUMMARY OF COMMENTS
Waterfowl Feeding

Other Agency Comments

> | think it’s ok to feed the geese

> How can you feed the birds, but not the
geese

> Don't feed geese
> Enforce waterfowl! feeding ban
> The geese are a huge annoyance

> Please write what Il can or can’t feed to the
ducks

SUMMARY OF COMMENTS
Phosphorus Fertilizer Ordinance

Article VIII. PHOSPHORUS FERTILIZER 7 i
Added by Ord. No. 2002-28, 7-1-2002 Meet with other agenicies

Sec. 10.51. Restrictions on application of fertilizer. Deve|0p draft management p|an

a) No person shall apply a fertilizer containing the plant nutrient . . 5

phosphorus to turf within the City except under the following Provide draft to Clty Council

conditions: . . . P

(1) Atissue, soil or other test by a laboratory or method approved by Provide draft to pUblIC for comments/information
the Minnesota Commissioner of Agriculture and performed within the p

last three years indicates that the level of available phosphorus in the meetmg

soil is insufficient to support healthy turf growth; Public h .

(2) Newly established turf via seed or sod procedures and only uplic hearing

during the first growing season; or -

(3) Fertilizer containing phosphorus is used on a golf course under Approve final plan

the direction of a person licensed, certified or approved by an 7

organization with an ongoing training program approved by the Submit plan to DNR for approval
Minnesota Commissioner of Agriculture.
e Implement plan

NEXT STEPS

SUMMARY OF COMMENTS
Phosphorus Fertilizer Ordinance

Sec. 10.52. Restrictions on sale of phosphorus fertilizer.

No person, firm, corporation, franchise or commercial establishment
shall sell or display for sale within the City any fertilizer containing
any amount of phosphorus or other compound containing
phosphorus, such as phosphate, unless:

(1) Phosphorus-free fertilizer is also available for sale;

(2) Phosphorus-free fertilizer and fertilizer with phosphorus are
separately displayed with each display being clearly marked as to
whether or not the fertilizer contains phosphorus;

(3) Displays of phosphorus-free fertilizer are of equal size and
prominence; and

(4) A sign or brochure is on prominent display next to any fertilizer
display containing the City of Bloomington’s regulations concerning
the use of fertilizer with phosphorus.

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.

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

INTEROFFICE MEMO



1958 — Trunk storm sewer system from 1-494 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 Y% 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.

VVVVY VYV



e 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 L akes

Characteristics of a healthy shallow lake:

e Water depth is often less than ten feet, although deeper depths are possible.

e 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).



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.
e Water Quantity — to provide sufficient storage of surface runoff during a regional
flood for the critical 100-year frequency event.
e Water Quality — to achieve a Level IV classification supporting runoff management,
however not intended to have significant recreational use values.
e Aguatic 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.
o 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




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



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.



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.
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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;

(iif) $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.

(9) 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 ¢ 391 art 7 s 27; 1990 ¢ 594 art 1 s 49; 1990 ¢ 597 s 63-65; 1991 ¢ 214 s 6;
1991 ¢ 234s1;1991 ¢354 art 10s5; 1992 ¢ 366 s 1; 1992 ¢ 601 s 1; 1993 ¢ 186 s 3-5; 1994 ¢
557 5 15; 1995 ¢ 218 s 10; 1997 ¢ 104 s 1; 1998 ¢ 401 s 38; 1999 ¢ 231 s 128; 2001 ¢ 160 s 1-3;
2003 c 128 art 1s116,117; 2005 ¢ 89s 1; 1Sp2005c 1 art 2s121; 2006 c 281 art 1 s 21
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Executive Summary

Overview

This report details the results of a Use Attainability Analysis (UAA) of Penn Lake (also called Lower
Penn Lake), located south of 86™ Street and East of Penn Avenue in Bloomington, MN. The UAA is
a scientific assessment of a water body’s chemical, physical, and biological condition. This study
includes both a water quality assessment and an evaluation of protective and/or remedial measures
for Penn Lake and its watershed. The conclusions and recommendations are based on historical
water quality data, the results of an intensive lake water quality monitoring in 2001, and computer
simulations of land use impacts on water quality in Penn Lake using watershed and lake models
calibrated to the 2001 data set. In addition, best management practices (BMPs) were evaluated to
compare their relative effect on total phosphorus concentrations and Secchi disc transparencies (i.e.,
water clarity). Management options were then assessed to determine attainment or non-attainment of

the lake’s beneficial uses.

.

Nine Mile Creek Watershed District Water Quality Goals

The approved Nine Mile Creek Watershed District Water Management Plan (Barr, 1996)
preliminarily assessed ultimate water quality of Penn Lake and articulated five specific goals for the
lake. These goals address recreation, water quality, aquatic communities, water quantity, and
wildlife. Where possible, Nine Mile Creek Watershed District (NMCWD) goals were quantified
using a standardized lake rating system termed Caflson’s Trophic State Index (TSI). This index
considers the lake’s total phosphorus, chlorophyll a, and Secchi disc transparencies to assign a water
quality index number reflecting the lake’s general fertility level. The rating system results in index

values between 0 and 100, with the index value increasing with increased lake fertility.

Total phosphorus, chlorophyll a, and Secchi disc transparency are key water quality parameters upon

which TSI statistics are computed, for the following reasons:
e Phosphorus generally controls the growth of algae in lake systems. Of all the substances
needed for biological growth, phosphorus is typically the limiting nutrient.

e Chlorophyll a is the main photosynthetic pigment in algae. Therefore, the amount of
chlorophyll a in the water indicates the abundance of algae present in the lake.

e Secchi disc transparency is a measure of water clarity and is inversely related to the
abundance of algae. Water clarity typically determines recreational-use impairment.
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All three of the parameters can be used to determine a TSI. However, water transparency is typically

used to develop the TSIsp (trophic state index based on Secchi disc transparency) because people’s

perceptions of water clarity are often directly related to recreational-use impairment. The TSI rating

system results in the placement of a lake with medium fertility in the mesotrophic trophic status

category. Water quality trophic status categories include oligotrophic (i.e., excellent water quality),

mesotrophic (i.e., good water quality), eutrophic (i.e., poor water quality), and hypereutrophic (i.e.,

very poor water quality). Water quality characteristics of lakes in the various trophic status

categories are listed below with their respective TSI ranges:

1. Oligotrophic—[20 < TSI < 38] clear, low productivity lakes, with total phosphorus
concentrations less than or equal to 10 pg/L, chlorophyll a concentrations less than or equal
to 2 pg/L, and Secchi disc transparencies greater than or equal to 4.6 meters (15 feet).

2. Mesotrophic—[38 < TSI < 50] intermediate productivity lakes, with 10 to 25 pg/L total
phosphorus, 2 to 8 pg/L chlorophyll a concentrations, and Secchi disc measurements of 2 to
4.6 meters (6 to 15 feet).

3. Eutrophic—[50 < TSI < 62] high productivity lakes, with 25 to 57 pg/L total phosphorus, 8
to 26 pg/L chlorophyll a concentrations, and Secchi disc measurements of 0.8 to 2 meters
(2.7 to 6 feet).

4. Hypereutrophic—[62 < TSI ] extremely productive lakes, with total phosphorus
concentrations greater than 57 pg/L, chlorophyll a concentrations greater than 26 pg/L, and
Secchi disc measurements less than 0.8 meters (less than 2.7 feet).

The NMCWD goals for Penn Lake include the following:

1.

Water Quantity Goal
The water quantity goal for Penn Lake is to provide sufficient water storage during a regional

flood. This goal has been achieved.

Water Quality Goal

The water quality goal for Penn Lake is specified by the NMCWD and presented in the 1996
NMCWD Water Management Plan. The plan specifies a Level IV classification level. This level
is generally intended for runoff management and has no signiﬁcant recreational use values. The

lake’s TSIsp is expected to be greater than 70. This goal has been achieved.

Aquatic Communities Goal
The aquatic communities goal for Penn Lake is to achieve a water quality that fully supports the
lake’s fisheries-use classification determined by the Minnesota Department of Natural Resources

(MDNR) as outlined in An Ecological Classification of Minnesota Lakes with Associated Fish
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Communities (Schupp, 1992) and achieve a balanced ecosystem. Specifically, the goal for Penn
Lake is to achieve a water quality that will maintain a MDNR ecological Class 40 rating, with a
balanced fishery. The MDNR has estimated the water quality requirements of the fishery
community associated with each ecological class rating. The estimation involved calculating the
average TSIgp for lakes within each ecological class, based upon data collected during MDNR
fisheries surveys. The calculated average TSIsp for each ecological class was selected as its
recommended water transparency to support its fishery community. The recommended water
transparency, however, is not a requirement. A lake may support its fishery community and
maintain its ecological class rating without achieving the recommended water clarity for its
ecological class. Hence, the goal for Penn Lake is to maintain an ecological Class 40 rating, with
a recommended TSIsp 55. Although the lake’s TSIgp is greater than 535, the lake has maintained
an ecological Class 40 rating. Hence, this goal has been achieved. Nonetheless, an evaluation of
water quality improvement alternatives was completed to determine whether the lake’s TSIsp

could be reduced to achieve the recommended TSIgsp 55.

4. Recreational-Use Goal
The recreational-use goal for Penn Lake is to achieve a water quality that will maintain a MDNR
ecological Class 40 rating, with a balanced fishery. As discussed for the aquatic communities
goal, the goal for Penn Lake is to maintain an ecological Class 40 rating, with a recommended
TSIsp 55. Although the lake’s TSIgp is greater than 55, the lake has maintained an ecological
Class 40 rating. Hence, this goal has been achieved. Nonetheless, an evaluation of water quality
improvement alternatives was completed to determine whether the lake’s TSIsp could be reduced

to achieve the recommended TSIsp 55.

5 Wildlife Goal

The wildlife goal for Penn Lake is to protect existing, beneficial wildlife uses. The wildlife goal

-

has been achieved, but the current wildlife use of the lake is adding additional nutrients to the
lake and impeding the aesthetic enjoyment of the lake. There is a substantial use of Penn Lake

by waterfowl, particularly geese.

Water Quality Problem Assessment
The discharge of excess phosphorus to Penn Lake has resulted in degraded water quality. The
problem is primarily due to phosphorus added to the lake by four conveyance systems. The

conveyance systems are comprised of a network of storm sewers, which convey runoff waters to
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Penn Lake. The runoff waters are pre-treated by detention basins prior to entering Penn Lake.
Despite the pre-treatment, the total phosphorus load from the conveyance systems exceeds the lake’s

carrying capacity. As a result, poor water quality is observed in Penn Lake.

Analysis of phosphorus loading to Penn Lake indicates the following details. Under varying climatic
conditions, the annual phosphorus load added to Penn Lake from four conveyance systems is
estimated to range from 496 to 1,022 pounds per year under existing land use conditions. This
amount represents from 96 to 97 percent of the lake’s annual watershed phosphorus load and f;om 72
to 82 percent of the lake’s total phosphorus load. Under proposed future land use conditions,
phosphorus loading from the lake’s conveyance systems was estimated to increase by 27 to

40 pounds per year (i.e., a 4 to 5 percent increase).

Contributions by the lake’s direct watershed are small and are not problematic. Under existing land
use conditions and varying climatic conditions, the amount of phosphorus added to the lake from the
lake’s direct watershed is estimated to range from 16 to 38 pounds. Hence, the lake’s direct
watershed contributes from 3 to 4 percent of the lake’s annual watershed phosphorus load and from 2
to 3 percent of the lake’s total phosphorus load. Under proposed future land use conditions,
phosphorus loading from the lake’s direct watershed is estimated to increase by 2 to 5 pounds (i.e., a

13 to 17 percent increase).

Other estimated sources of phosphorus loading to Lower Penn Lake include atmospheric deposition
(16 pounds), augmentation well (12 pounds), geese (44 pounds), and internal loading from sediment
phosphorus release (108 pounds). These sources represent from 15 percent to 36 percent of the

lake’s annual total phosphorus load.

The lake’s estimated total phosphorus load under varying climatic conditions is shown in

Figure EX-1 (existing land use) and Figure EX-2 (proposed future land use).

Phosphorus loading details under calibration year (2001) precipitation conditions and existing land
use conditions are shown in Figure EX-3. In 2001, an estimated 83 percent of the lake’s annual
phosphorus load was from its watershed, 10 percent from internal loading, 4 percent from geese,

2 percent from atmospheric deposition, and 1 percent from the augmentation well.
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The lake’s high annual phosphorus load results in high in-lake phosphorus concentrations (estimated
from 129 pg/L to 216 pg/L ) and poor water transparency (estimated from 0.2 m to 0.4 m) under
varying climatic conditions. The