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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 lake’s average summer trophic state index Secchi disc value
(TSIsp) is estimated to range from 74 to 81 under varying climatic conditions. The lake is in the

hypereutrophic (very poor water quality) category under all climatic conditions.

Penn Lake’s primary use is fishing. Water quality requirements of the lake’s fishery were evaluated
and compared with the lake’s water quality under varying climatic conditions. The MDNR has
classified Penn Lake as a Class 40 lake and indicated that the average water quality of a Class 40
lake is a TSIgp of approximately 55 or lower (i.e., a summer average Secchi disc transparency of
about 5 feet or greater). Based upon the assumption that the average lake water quality of lakes
within each fisheries class is indicative of the water quality required for the fisheries within the lakes,
MDNR has recommended a TSIsp of approximately 55 or lower for Penn Lake. The lake’s water

quality does not meet this recommendation.

Fish survey results indicate that Penn Lake’s fish community has adapted to its habitat, including the
lake’s poor water transparency. Although improved water quality, including improved water
transparency, is expected to improve the lake’s habitat and fishery, unchanged water quality is

expected to result in a minimally changed fishery. MDNR has indicated the lake needs no further
management (MDNR, 1998).

Aquatic Plant Assessment

Aquatic plant surveys indicated the lake’s poor water transparency prevented the growth of
submerged and floating leaf vegetation in Penn Lake. Emergent vegetation was observed along
portions of the lake’s shoreline. During August 2001, purple loosestrife, a nuisance plant, was found

AN
in one location in the southeast corner of the lake. Although the plant was not problematic in 2001, it

could become problematic in the future if not managed.
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= na nealthy shallow: lake, fish are absent or present in low numbers.
inverebrates and aquatlc plants dominate the lake and clearer water is
~ sustained.

’Tj =2 HEAL =Y WATERSHED

= — Buffer areas surrounding the lake help maintain water clarity by reducing the
amount of nutrients and sediment entering the lake.

o “RESETTING THE BIOLOGICAL CLOCK™

— Temporary periods of low water play a vital role in maintaining a healthy shallow
lake. In effect, periods of low water reset the “biological clock,” similar to what

fire does to a prairie.

Ducks Unlimited, 2006




HE NATURE OF SHALLOW LAKES
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The"; of the lake that is less than 15 feet deep where sufficient light for plant growth
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Aguiatic; plant growth is abundant due the shallowness of the water and provides food and habitat
- 'CI)'r' zopplankton and wildlife. Aquatic plants also lock up sediments keeping the water more
o Clear.
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SSELUCTUATING WATER LEVELS

— Shallow’ lakes often benefit from periods of low water that stimulates plant growth.

FISH

Low: levels of dissolved oxygen and winterkills tend to limit fish numbers.

LAND USE IMPACTS

Run-off from impervious surfaces such as roads, parking lots and roofs, and solil particles that
flow into a shallow lake will eventually cause the lake to become seriously degraded.

Minnesota DNR, 2005
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Scheffer, Marten; July 6, 2001
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— Carp in numbers greater than 100 Ibs/ac can eliminate aquatic plants altogether

— A high density of bluegills deplete plankton in the water column and move to
sediments

— Ensure enough piscivorous (carnivorous) fish to keep planktivore fish population
in check
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2.0 Inventory and Classification of Wetlands

210 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

Wildlife Habitat

Fishery Habitat

Flood/Storm Water

Water Quality
Protection

Shoreline Protection

Aesthetics/Recreation/
Education

Groundwater
Interaction*

Commercial Uses*

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

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

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

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 Bloomington
7050 Rule Primary Use Sensitivity to Storm Wetland Management
Classification Classification Water Quality 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
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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

Domestic consumption

Fisheries and recreation

Industrial consumption

Agriculture and wildlife

Aesthetic enjoyment and navigation
Other uses

Limited resource value waters

NNk LW~

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.

. . . , . 2-17
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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”, 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.

" Any changes that would affect a MDNR Protected Waters wetland would have to be approved via
MDNR permit.

2-18
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APPENDIX G



Scott Anderson 2-13-2009
City of Bloomington

Engineering division

1700 West 98" 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 12" 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.
e Enhance the current fishery.
e Improve the Lake’s water quality.
e Continue current flood control measures.

e Establish a best practices water quality monitoring system.

e 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 Junelst 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
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Barr Engineering Company )
4700 West 77th Street « Minneapolis, MN 55435-4803 . ‘
Phone: 952-832-2600 o Fax: 952-832-2601 www.bar‘r.co_n‘*l? An EEO Employer

Minneapolis, MN e Hibbing, MN « Duluth, MN e Ann Arbor, Ml ¢ Jefferson City, MO

BARR

Technical Memorandum

To: Nine Mile Creek Watershed District and City of Bloomington
From: Rita Weaver, Miguel Wong, Tina Pint

Subject: Water Balance for Lower Penn Lake — First Phase

Date: February 20, 2008

Project: 23/27-634

c: Bob Obermeyer

Introduction

The Minnesota Department of Natural Resources has informed the City of Bldomington (the City)
and Nine Mile Creek Watershed District (the Watershed District) that the water appropriation permit
(permit number 75-6273) that is used to pump water from a well (referred to here as the Penn Lake
Well; unique well number 224648) into the Lower Penn Lake will be cancelled in February 2008.
The City and the Watershed District have expressed concern regarding future water levels in Lower
Penn Lake if there is no discharge of pumped groundwater into the lake.

s

Bair prepared a work plan (Internal Memorandum dated December 11, 2007) outlining the
methodology (a) to evaluate the effect of the pumping operation on the current Lower Penn Lake
water levels, and (b) to make preliminary predictions of future lake levels without the appropriated
groundwater discharge. It was anticipated in the work plan that depending on the results of the first
phase of the study, additional work will likely be needed. This memorandum presents the results of

the first phase of the study, which include:
1. Update information on Lower Penn Lake water levels.

2. Update information on, and confirm timing of appropriated groundwater discharge to Lower

Penn Lake.

3. Develop arating curve for Lower Penn Lake.

4. Review of the existing hydrologic model developed in P8 for the upper watershed of Lower

Penn Lake.

5. Complete a water balance of Lower Penn Lake for the period 1988-2006, including
appropriated groundwater discharge, to quantify natural groundwater gains or losses from

this lake.

P:\Mpls\23 MN\27\2327634\WorkFiles\Penn Lake WQ03-160\First Phase_Memo.doc
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6. Complete a water balance of Lower Penn Lake for the period 1988-2006, not including
appropriated groundwater discharge, to quantify the effect of not accounting for the pumping

operation on Lower Penn Lake water levels.

7. Outline recommended program of field investigations to conduct as part of the second phase

of the study.

‘Review of Input Data

Water Level Data

The Minnesota Department of Natural Resources’ (DNR) website provides information about
measured water levels in Lower Penn Lake from April 23, 1964 through January 29, 2002.
Additional information on water levels in Lower Penn Lake was obtained from the City for the
period April 1, 2002 through January 2, 2008. The frequency of measurement is monthly on the
average. Review of the time series of water levels in Lower Penn Lake presented in Figure 1 shows

that:

1. There is a negative trend between 1964 and 1987, with an average water level drop of

approximately 1.2 feet over a period of 23 years.

2. There is a positive trend between 1991 and 2003, with an average water level increase of

approximately 0.5 feet over a period of 12.5 years.

3. There is a drop in the average water level beginning in 2004. Compared to the period 1991-
2003, the drop is approximately 1 foot.

The initial hypothesis was that the long-term negative and positive trends in water levels were
associated with the beginning of the pumping discharge into the lake, or with a significant increase in
the pumping appropriation rates into the lake some time between 1987 and 1991. The pumping data

presented below does not strongly support this hypothesis.

On the other hand, the drop in the average water level beginning in 2004 (i.e., the year after which
pumping was restricted to the winter season) suggests that the groundwater appropriation has an
effect on the water levels in Lower Penn Lake. However, such effect does not seem to cause a long-

term negative trend in water levels.

Therefore, it could be argued that not accounting for the pumping operation would not have a

significant effect on the lake water levels.
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Pumping Data

The City provided information about gaged volumes of groundwater appropriation discharge into the
Lower Penn Lake from 1976 to 2006. When available beginning in 1988, the frequency of
measurement is monthly; otherwise, yearly values were provided (e.g., years 1998 and 1999.)

Review of the pumping data in Figures 2 and 3 reveals that:

1. The average groundwater appropriation was approximately 100 million gallons per year
between 1976 and 2003 (see Figure 3). In general for this period, groundwater appropriation
during winter was greater than during summer, but the ratio of winter to summer monthly
appropriation pumping rates was less than two. Put more simply, groundwater appropriation

was not restricted to winter time (see Figure 2).

2. The average groundwater appropriation dropped to approximately 40 million gallons per year
between 2004 and 2006 (see Figure 3). For this period, groundwater appropriation was
restricted to winter time (see Figure 2). According to the 2005 DNR - Annual Report of .
Water Use, the Penn Lake Well is only operated for winter aeration purposes under aeration
permit number F0563015.

As indicated above, the drop in the average water level beginning in 2004 suggests that the
groundwater appropriation has an effect on the water levels in Lower Penn Lake, but such effect does

not seem to cause a long-term negative trend in water levels.

Comparison of precipitation values (April through October) against annual pumping rates depicts a
poor correlation between these two variables during the period 1988-1997. Some degree of negative
correlation is apparent during the period 2000-2006, with relatively low pumping rates matching
relatively high precipitation values. This finding could be an indication of precipitation (and runoff
from the upper watershed) input to Lower Penn Lake having a greater effect than groundwater

appropriation on the maintenance of the lake water levels.

Rating Curve

The City provided a copy of the as-built drawing for the outlet structure of Lower Penn Lake, which
indicates that the invert elevation of the 42-inch pipe is at 807 feet above sea level. A rating curve
for Lower Penn Lake was developed by using the information in this as-built drawing, and by
comparing predicted inflows (with the P8 Hydrologic Model; see discussion below) against

calculated outflows based on measured water levels.

One interesting finding to highlight with respect to the rating curve is provided in Figure 1. This
figure shows that during 2004-2006 (i.e., the period when pumping was restricted to the winter

season), Lower Penn Lake water levels were at or below elevation 807 feet above mean sea level
approximately 75 percent of the time. During 1976-2003 (i.e., the period when pumping was not
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To: Nine Mile Creek Watershed District and City of Bloomington
From: Rita Weaver, Miguel Wong, Tina Pint
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restricted to the winter season), Lower Penn Lake water levels were at or below elevation 807 feet
above mean sea level dpproximately 50 percent of the time. In other words, there was a significant
reduction in the amount of time during which surface water outflow from the lake occurred as a
result of an overall drop in lake water levels. Such drop is hypothesized to be the result of restricting
the groundwater appropriation to the winter season. The drop of 1 foot in the average water level
beginning in 2004 translates into a lake surface area reduction of 32-33 acres to 30-31 acres.

P8 Hydrologic Model

The existing hydrologic model developed in P8 for the upper watershed of Lower Penn Lake was
reviewed. Comparison of 1988-2006 measured annual precipitation against 1988-2006 simulated
inflows (with the P8 hydrologic model) to Lower Penn Lake resulted in an annual average runoff
coefficient of 0.42. This value is somewhat lower than expected for an urbanized area like the study
watershed, yet an annual average runoff coefficient of 0.42 is within the expected range.

Water Balances

Including Groundwater Appropriation

A daily water balance for Lower Penn Lake was completed for 1988-2006, which corresponds to the
coincident period of record of water level and pumping data; years 1998 and 1999 were not included
because data on groundwater appropriation discharges was available on an annual basis only. The
daily water balance was restricted to the months of April through October, i.e., the open water
period. Winter months were not included in the water balance because of:

1. the uncertainty about potential freezing of the outlet pipe and zero outflows from Lower

Penn Lake, and

2. the uncertainty about water level fluctuations caused by ice growth and decay, rather than as

a result of increased or reduced inflows and outflows.
The water balance was formulated as follows:

V, +AH0, +0,,,, +GW +PXA-EXA-0,,)=V,» 1

The water balance included the following components:

1. The time series of volumes of water stored V, (at time step #) and V,,4 (at time step t+4r)
were obtained from the storage-elevation curve of Lower Penn Lake and water level data.

2. The time series of surface water inflows from the upper watershed of Lower Penn Lake O,
was obtained from running a continuous simulation using the P8 hydrologic model.
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3. The time series of groundwater appropriation discharges into Lower Penn Lake Qpump was

obtained from the pumping data.

4. The time series of direct precipitation onto the lake P was obtained from recorded values in

the Watershed District’s precipitation gage at Bloomington.

5. The time series of evaporation rates from the lake E was obtained from the Meyer Model
developed as part of the Penn Lake Use Attainability Analysis (Barr, 2003).

6. The time series of surface water outflows from Lower Penn Lake Qo Was obtained using the
lake’s rating curve and water level data. More specifically for the latter, the average of the

water levels associated with V, and V.4 is used to estimate Qou-

The main output of the water balance formulated in equation (1) above is the quantification of the
gain of natural groundwater into the lake (positive GW) or the loss of water from the lake to natural
groundwater (negative GW). The results of the water balance for the open water period of 1988-2006
indicate that, on the average, there is a net loss of water from the Jake to groundwater. The average
net groundwater loss is approximately 6 percent of the total combined inflow from the upper
watershed of Lower Penn Lake, direct precipitatiori onto the lake, and the groundwater appropriation

discharge.

Using the water balance approach presented here it is not possible to quantify groundwater inflows
and outflows to the lake, but only the net groundwater gain or loss. On an annual basis, during 10
out of the 17 years evaluated, there is a net groundwater loss. It is more important to note in Figure 4
that on years of relatively high groundwater appropriation discharge there was loss of water from the
Jake to natural groundwater, whereas on years of relatively low groundwater appropriation discharge
there was gain of natural groundwater into the lake. Lowering or increasing the average water level
of the lake might be controlling the gain or loss of water from/to natural groundwater. If so,
cancellation of the pumping operation would not necessarily result in Lower Penn Lake converting to

a wetland.

Not Including Groundwater Appropriation
Another daily water balance for Lower Penn Lake was completed for the open water period of 1988-
2006 (again, years 1998 and 1999 were not included for the reasons given above). This water

balance made use of the same information presented in the previous section, except for:

1.. The groundwater appropriation discharge Opump In equation (1) above was set equal to zero,
to simulate the conditions after cancellation of the pumping operation.

2. The time series of groundwater gain/loss GW to use in equation (1) above corresponded to

the one obtained in the previous section.
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The output of this second water balance is that not accounting for the groundwater appropriation
discharge would result in a significant drop of the water level 4 out of the 17 years of water balance.
The water balance results presented in Figure 5 for years 2000 to 2006 appear to be less affected by
the uncertainty in quantifying natural groundwater gains/losses from Lower Penn Lake, with a water
level drop in a given year of the order of 1.0 to 1.5 feet for periods of a few weeks. Such water level

drop would translate into a lake surface area reduction of 32 acres to 30 acres.

Although the groundwater appropriation discharge represented, on the average, less than 10 percent
of the surface water inflow from the upper watershed of Lower Penn Lake, it is worthwhile
mentioning that (a) the lake water level seems to be controlling the gain/loss of water from/to natural
groundwater, with lower water levels apparently correlating with groundwater recharge rather than
groundwater loss; and (b) lower water levels result in smaller outflows through the pipe outlet, but -
the lower range of water surface elevations does not translate into a significant reduction in the lake
surface area. Therefore, cancellation of the pumping operation would not necessarily result in Lower

Penn Lake developing wetland characteristics.

The program of field investigations presented in the next section of this memo is intended to address
the main uncertainties of the present analysis, in particular those related to the potential connection
between groundwater appropriation discharges and natural groundwater gains or losses from Lower

Penn Lake.

Recommended Program of Field Investigations

The greatest uncertainty in the lake water balance is the rate and direction of flow between the lake
and the groundwater system. Initial review of the date presented in previous sections suggests that
groundwater seepage may be correlated to lake levels and/or the volume pumped from the Penn Lake
Well. In order to help decrease the uncertainly associated with the groundwater flux to and from the

lake, the following field investigation is proposed.

Up to six monitoring wells will be installed around Lower Penn Lake. Water levels in these wells
will be monitored at the same frequency as lake levels. A slug test' will be performed using each
well in order to determine a representative average hydraulic conductivity for the surficial deposits
surrounding the lake. If possible, water levels in the wells will be monitored prior to, during, and
following pumping from the Penn Lake Well. This data will be analyzed to predict groundwater
exchange rates with the lake. These predicted rates will be compared to the rates solved for as part of

! A slug test is an aquifer test conducted by inserting PVC rod (i.e. a “slug”) into a well, letting water levels in
the well equilibrate and than rapidly removing the rod. Water levels in the well are monitored during the test

and can be analyzed to provide a prediction of average hydraulic conductivity for the formation surrounding

the well.
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the water balance presented above. If needed, a simple groundwater-surface water interaction model
can be constructed to further predict groundwater seepage rates. Finally, the lake water balance will

be reevaluated using the data collected as part of the field investigation.
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Barr Engineering Company
4700 West 77th Street » Minneapolis, MN 55435-4803
Phone: 952-832-2600 » Fax: 952-832-2601 ¢ www.barr.com An EEO Employer

Minneapolis, MN » Hibbing, MN « Duluth, MN » Ann Arbor, Ml » Jefferson City, MO » Bismarck, ND

Technical Memorandum

To: Nine Mile Creek Watershed District and City of Bloomington
From: Evan Christianson

Subject: Pumping Test, Penn Lake, Bloomington, Minnesota

Date: November 26%, 2008

Project:  23/27-634 WQO03 180

c: Bob Obermeyer

Introduction

A pumping test was performed using the high capacity well on the north side of Penn Lake (Well Unique
ID 224648: referred to here after as the pumping well, or augmentation well). This well was previously
used for lake level augmentation and is currently used for aeration in the winter. During the test, water
levels were measured in the 6 monitoring wells on the north end of the lake along with the lake level
(Figure 1). The purpose of the test was to gain a better understanding of the hydrogeology near Penn Lake.
The primary objective was to refine the hydrogeologic conceptual model pertaining to groundwater — lake
interaction. It was presumed that the lake may be acting as a recharge source for the pumping well, and

that pumping water into the lake may cause more induced recharge, or leakage, from the lake.

Methods

The pumping well was turned on 8/25/2008 at 9 am. and pumped at a constant 1ate of 318 gallons per
minute for 48 hours, with the pump being shut off on 8/27/2008 at 9 am. A flow meter was installed on
the pump discharge line to better quantify flow rates. Water levels were measured by hand frequently
throughout the test. Pressure transducers and data loggers were installed in wells 2, 4, 5, and 6 along with
the pumping well to measure and record water levels at more frequent intervals than could be done
manually. Drawdown data was adjusted to account for regional trends in groundwater levels using a linear
fit to groundwater levels collected for the two days prior to the pumping test Data from the pumping test

was then analyzed qualitatively to better define the hydrogeologic conceptual model.
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Results

Results from the pumping test show that the water level in wells 1, 3, 5, and 6 were affected by the
pumping. The greatest impact was at Well 3, with a maximum drawdown of 0.23 feet (T able 1). Well 1
had the least distinguishable response with a maximum drawdown of 0.05 feet. Water levels in wells 2

and 4 showed no distinguishable response to the pumping.

Data from the pumping test lends little value for the traditional type of analysis, where transmissivity or
hydraulic conductivity is calculated. The depth of the pumping well, in comparison to the depth of the
monitoring wells, along with the complexities of the lake acting as a recharge boundary, makes the
traditional quantitative analysis difficult. Rather, the data from this pumping test is valuable qualitatively

and helped in refining the hydrogeologic conceptual model developed during the initial phase of this study.

Discussion

Based on data from the pumping test, and water levels collected weekly from the monitoring wells, the
hydrogeologic conceptual model developed in the initial phase of this study has been refined. Weekly
water levels show that the lake level is consistently above the groundwater level at all monitoring well
nests (Figure 2). Also, a strong, downward, vertical hydraulic-gradient exists at well nest 1,2 and well nest
3,4. Little vertical hydraulic-gradient is present at well nest 5,6. The strong, downward, vertical
hydraulic-gradients suggest that the lake is losing lake water to groundwater. This is in general agreement
with the first phase of the study which showed that, on average, there is a net groundwater loss from the

lake. During the initial phase of the study it was found that 10 out of the 17 years evaluated showed a net

groundwater 10ss.

The hydrogeologic conceptual model developed during the initial phase of the study was that groundwater
likely flowed into the lake on the north side and flowed out of the lake to the south, with generally more
groundwater flowing out of the Jake than flowing into the lake, accounting for the net groundwater 10ss.
This conceptual model is similar to that shown in Figure 3a. Water levels collected from the monitoring
wells and lake from June 3, 2008 to November 17, 2008 (Figure 2; Appendix A) show that the lake -
groundwater interaction is more similar to Figure 3b where litile to no groundwater flows into the lake

during most periods and the lake is losing water to groundwater.
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To: Nine Mite Creek Watershed District and the City of Bloomington
From: Evan Christianson

Subject: Pumping Test, Penn Lake, Bloomington, MN

Date: November 26, 2008

Page: 3

The response to pumping in the monitoring wells shows that a connection exists between the shallow
groundwater and the pumping well. As the well is pumped, the hydraulic head in the groundwater is
lowered, inducing a greater vertical hydraulic-gradient and inducing more leakage from the lake. The lake
is potentially acting as a source of water for the well. While water is likely flowing from the lake to the

well, much of the water flowing to the well may be coming from up gradient to the north.

The use of the augmentation well likely has little long term effect on the water levels of Penn Lake.
Rather, results from the pumping test show that pumping from the well likely induces more leakage from
the lake to groundwater. This increase in leakage potentially offsets much of the increase in flow to the

-~ lake that the well provides. While pumping from the augmentation well may help to mitigate short drops
in the lake water level, long term water level trends are controlled by precipitation and associated runoff

along with regional groundwater levels.

Table 1. Maximum Drawdown from Pumping

Well Unique ID # Maximum Drawdown from Pumping (£t)
1 725256 0.05
2 725255 No distingnishable response
3 725258 0.23
4 725257 No distinguishable response
5 725260 0.09
6 725259 0.23
Pumping Well 224648 > 65

PAMpls\23 MN27\2327630\WorkFiles\Penn Lake WQO3-160\GroundwaterStudy - 180\Pumping Test\Memo\Pumping Test Memo_1 1-26-2008 doc




obe

a8 pru

1

48

Slid Nd 2Y

it

8 8002/21/0L

Q12q

1191004 Jeg

BARR
F

1

igure

0

Meters

1ons

Well Locat
Penn Lake Groundwater Study

Feet




xs|x*ajqe ] Alewiwing T [9AR] J1ajeA\B1R( JONUON [1BM\0ST - APNISI21EMPUNOID\OIT-E00DM 3BT UUA\SOYBHOMYEILZEZ\LZ\NIN €2\SIAIN\ d

aleq
800¢/8Z/1T  800Z/8/11  8002/61/07 woom\mw\m 800z/6/6 ~ 800T/0T/8  800T/IE/L  8O0T/TT/L  80OT/1Z/9  800Z/1/9
i 1 ; i, 1 i i i b1 mmN.
66L
008
- T08
BB UUD S weifumn
9 {2 R 208 w
S [PM—= )
-
¥ 11N Bl c08 3
€ [P\ e El
-2
=] o
41 N\ o{Zn L pOR I_.S..\
T [[BM =~
508
908
Kﬂulw{flr:w& 108

808

NI ‘uoiBujwoolg
9YeT Uudd
SIUBLUDINSEDN [aAT 4918/ APlRaM
Z 3insi4



Figure 3
Hydrogeologic conceptual models

a.) Hydrogeologic conceptual model after first phase of study
b.} Hydrogeologic conceptual model after current phase of study

Modified from Winter et al. {2002)




Appendix A

Water Level Measurements for
Monitoring Wells and Penn Lake
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Appendix B
Well Logs
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The information contained in this report is true to the best of my knowledge.
t/se a second sheet, if needed 31 . . :
] ) ) N N
REMAFIKS, ELEVATION, SOURCE OF DATA, etc. ;\J _&lﬁ 'y i;’_,,\:.\;‘ ¢ 25 PAE ﬂgi_& /? }*3 {f i
Licenseg\Business Name tic. or Reg. No
. 45 7 %'/ 7
LG /%%—M?& s | {2 {oa
ed Represeniative Signature Date
R _ j ,‘z\ Lo ] !Q % L2t~
TMPORTANT - FILE WITH PROPERTY PAPERS oy ey P
WELL OWNER COPY {25753
D FYRLL WVRNER T b W Bem - HE-01265-08 (Rev. 5/02)

IC 140-0620




"lwelLtocation /

(County Name §

MINNESOTA DEPARTMENT OF HEALTH
WELL AND BORING RECORD

Minnesota Stati

MINNESQOTA UNIQUE WELL NO.

7125258

tes, Chapter 1031

543

Mownship Name  Township No. Range No.  |Section No Fraction WELL DEPTH {complated) Dats Wark Completed
; .
o 30 ,’,’2 Vi /5?8
fgg ATION: Latitude degrees minutes seconds DRILLING METHOD
" " . { 1 Cable Toc! Tloug
Longitude degrees minutes secords E Auger 7 Jatted i
i :
Houss Number, Street '\Jame, and Zi s of Well Logation or Fire Numbsr
}"%Q{ w ?{»‘3 5?- GRILLING FLUD WELL HYDROFRAGTURED? L] Yes 3 No
 now exact location of well in secticry grid w;th X" ketch map of well location. i\; y
g f Showing property lines, 8{’8 FROM ft. 70 ft
N (5 dings |USE K] Monitoring {1 Heating/Cooling
} {1 Domestic { } Environ. Bors Hele 1 Industry/Commercial
] Noneommunity PWS 1 tnigation {7} Remedial
= ] Community PWS [} Dewatering [
CASING . 4 HOLE DIAM
w E . Drive Shoa? [ ] Yes ,X* No o
) % Steel ) Threaded [ Welded
% Mile S Plastic -
L ALL CASING DIAMETER WEIGHT
s # il
in. to ?\S' ft . ibs A, g_jggin‘ t’o% ft.
;-——— 1 Mitg ————1} .
in.to ft. Tbs /ft. in. to ft
PROFERTY OWNER'S NAMFJCCZIPANY NAME, * in. o st into_. #
3 3 3 4
B L A - 2 DDA r\f»rgW\ : soreEncRATNlEss %&53 OPEN HOLE
Pmperty cwnens}nallmg address if, dnfferent %0 well location addrgss indxﬁed abovs. Makos S O FROM & 1O "
i Q‘}Q ‘Vi‘} \> D]ﬂ‘ee ié‘&"‘ Type ﬁ‘éﬁ}iﬁsﬁ Diam. i -
SlovGauze __. 039, Length ;'
W Set betwesn 2 fand_ 34D ___f. FITTINGS
D aviay W N STATIC WATER LEVEL

{35

+ ft.[} below [] above land surlace Date measured
PUMPING LEVEL (below land surface}

gl‘%’}' ga/mcj Gra,gf 65130

WEL{J\NNER’S NAME/COMPANY MNAME Lj O (}— } -
- A T o hrs. pumping g.p.m.
ing el Y F o g{‘f (-«/ O |WELL FEAT COMPLETION
: Wel?owner‘s mailing address it Hifferent than property Dwners address indicated above. D Pitless adapter mal ufﬁcmrer ] Model
8 Lt é f\ﬁ ‘*y\zzf \lj fb&u’:j & Casing Protecnon ‘Piﬁaf?, {71 12 in. above grade
S} ! . [} At-grads (Erwironmental Wells and Boring ONLY)
3— i GROUTING ENFOF!MATION .
¥‘:} 0 L"‘} ; Well grouted Yes [] No :
. } b M) _ { Grout material [:] Neat cement {1 Bantomte [ Concrete 38 lig_h Solids Bentonite
A - ’
Wl;»{\;\i_uu (337 / ‘55 I‘{] fro  _io_4 # 2‘@‘ [ yds. &bags
s - - - : from 10, . Oyds I bags
GEOLOGICAL MATERIALS COLOR HAS}%“:;S&OF FROM | TO _ from._- 10 1t [lyds. (] bags
. - - - NEAREST KNOWN SOURCE OF CONTAMINATION :
3 3 t‘}“\j C { 9‘-4 é;rh‘y sﬁe"*’ gg k i -~ —_ - direction type
i - - a{% Well disinfected upon completion [} Yes [JNo
C../ . 3 ) PUMP
- - & Notinstalied  Date installed:
%@ﬂc} g ‘ X G Y‘ﬁb\{ %ﬁqé( }Z, 2‘3/ Manufacturers name.
$ ! ‘ ’ . Model numbar. Volts
¥ b ﬁz/t/gi{‘ - X ~ O{l‘i’ ‘ !é, _ . ] B
. =4 ;‘— \/ {:L 18] ? ) ; S- AS-‘ Length of drop pipe. ft. Capacity. gpm

Type:[ ] Submersivle [ L.S. Turbine [-] Recipracating [ Jst [

ABANDONED WELLS

Does propesty have any not in use and not sealed wellls) [] Yes ,@\10

VARIANCE

Was a variance gianted from the MDH for this well? O Yes E No TN&

Use a sscand shael, if neadad

WELL CONTRACTOR CERTIFICATION
This well was drilled under.my supervision and in accordance with Minnesota Rules, Chapter 4725,
The information contained in this report i is truie to the best of my knowledge

RI:MARKS ELEVATION, SOURCE OF DATA, etc.

f\ﬁc@‘:ﬂy fm; roy‘smg ﬂm}

Lic. or Reg. No

Licenses Business Name

IMPORTANT - FILE WiTH PROPERTY PAPERS 7 ? 1263 f@ Nzme of Driller .
WELL QWNER COPY P LS - . HE.07208.08 (Ao 5102)

1C 140-0020




S e g e

FE
.
WELL LOCATION i MINNESOTA DEPARTMENT OF HEALTH MINNESOTA UNIQUE WELL NO, 3
County Name ; } WELL AND BOR;NG RECGRD ~ Ty {: - ‘.
Qﬂﬂ Q/P fﬂ Minnesota Stfites, Chapter 1031 H 2 G
Township Name ¢ Township No. Range No. |Section No.  |Fraction WELL DEPTH (completed) Dats Work Completed s
¢ 2
j2.5 5/20/98
Grs . Latitude degrees . minutes ______ seconds DRILLING METHOD
LOCATION: — — ™
Longituds degrees minules ____ ssconds L} Cable Tool {3 priven {1 Dug
g Auger {} Rotary i 1Jetted
House Nunber Streat Name, Cny and Code af ¥ alion or Fire Number [t . .
35}3 5 N ‘5({; ‘ '\f"%bf\ DRILLING FLUID ~IWELL HYDROFRAGTURED? 1) Yes 4a] No
Show exact location of “S m_ ction gnd wﬂh =%, 2 G2JD3D of we!l %trligr;’ f‘ Vfﬂ'}?@ lrROM: ‘  TO ﬂ_.
N 3 s > meggs |USE K Moniloring {3 Heating/Cooling
¥ ; - 1 Domestic ] Enviren. Bore, Hole ] Industry/Commercial
{3 Noncommunity PWS T irigaion © 1 Remedial
1 Community PWS 1 Dewatering . O
CASING ) ¥ — LE DIAM.
w £ -3 Drive Shae? | jYes E No Ho M
\ % Stesl {3 Threaded ] Welded k
 Mie Y ; Plastic : [ —
- CASING DIAMETER DL WEIGHT :
5 >
“‘ 2* in.to ’%5 it Ibs. /it in. to. ft.
et Ml ] : e N
g . ! in.to ] ibs At in.to it.
= IRROPE OWNER'S NA OMPANY NAM 1o ' bs | _into 1, -
] L ¢ o it soreen F laska_Yheeaed Pifﬂ OPENHOLE ‘
) F'roperty owné‘?s maiiing address if different than wall location address indicatei‘_abova. ’ © IMake, %aﬁ.r“'r wa;'g-gﬁ,‘( . FROM st TO : it R
[ 1200 wi. Ol Shatopee Loud e WWC T i -
Stov/Gauze =+ D18 Lengh

Setbetween 2.5 fand | ZoT)_f FTTINGS ?W‘ﬁn ‘hﬂffacf

(}{ ey aéwj——gxn M}J 5 q 3 s STATIC WATER LEVEL r
3 13’ ftg below [_] above land surface Dale measured, - ny

PUMPING LEVEL (below land surface)

WE,.LL OWNER'S NAM7C zwv NAME 0 fif % / ﬁf ig} : ; o l»_
; 11 B LA S ft. after hes.pumping_____ . “g.pm.
i\i “‘4— St M/ "‘fﬁ i < o] WELL HEAD COMPLETION ' :

Well o\w&r‘smallmg address if different than property owners address mdlcated above. ] Pitless adapter Model

s é’f 5 7} 287, ‘ %) Casing Protection 6) x .? Q{a‘}OD {12 in. above grads
4 d ;} ,,7; ) At-grade (Environmental Wells and Egrmg ONLY), - C
? ﬁo (J\J Welt grouted X] Yes [INo .
jiﬂ 5 / 5 W 65 ‘)/ 3 ) Grout material L} Meat cefnent ] Bentonite [] Concrete %vg—ligh Solids Bentonite
pne ;/7 fromﬁ to. @ . 2o Oyds. & bags

from, to .3 _ [dyds. [Ibags

GROUTING INFORMATION

GEOLOGIGAL MATERIALS COLOR HA“’;‘ET“;E;;OF FROM | TO . from to . Clyds. [Jvags

NEAREST KNOWN SOURCE OF CONTAMINATION

Sy Cloy |Gy & |1 |1 | itsd=r e

Well disinfected upon completion

o s -
S igwﬂ 6& 11| 1Lsw

] Not installed  Date installed i , ER

Manufacturer's name.

Mode&r‘x’f;mber ) - _HP. Volts,

Lén@th of drop pipe, #t. Capacity gpm
."ltypel[j Submersible [} L.S. Turbine. [ Reciprocating' [(JJdet ]

|ABANDONED WELLS

| Does property have any not in use and not sealed wellfs) [ Yes Sfé.ug
VARIANCE )

Was a variance granted from the MDH for this well? Clyes E No  FN#

| WELL CONTRAGTOR CERTIFICATION
This well was drilled under my supervision and in accordance with Minnesota Rules, Chapter 4725,
The information contained in this report is true 1o the bes! of my knowledge.

Use a second sheel, if needed ;
REMARKS, ELEVATION, SOURGE OF DATA, etc. 1’4/7; 471 1 X g;,) Vi o ii/L t’n‘;,g

L/cansee Busmes IV Lie. or Reg. No.

*“5/?0 /o5
b 4

Aulhorized Repre

Dﬂvw

Nama of Driller

“"-fPOCETANT - FILE W‘T PROPERTY PAPERS
| WELL OWNER GOPY

HE-01205-08 (Rev'5/02)

IC 130.0020




WELL LOCATK?Y\?

Couniy Name #@%?ﬁ,\

MINNESOTA

WELL AND BORING RECORD

MINNESOTA UNIQUE WELL NO.

7

DEPARTMENT OF HEALTH

WELL DEPTH (Completed)

Township Name Téwnship No. Rangs No.  |Section Mo. Fraction Data Work Completed |
[ ] ft —
s a 3 S/z8/28
GPS ;. I o i
LOCATION: Latitude degrees _.  finutes szconds DRILLING METHOD
Longi y {1 Cable Toal { 1Driven
ongitude dﬂgrees minutes saconds E Auger __} Rotary
Housa Numbar, Street Name, and Zj; le of Well Lecation or Fire Number =_k : -
ﬁgg i ‘5{@ Lo ingioe ybgf DRILLING FLUD WELL HYDROFRACTUREW T ves & No
Show exact location of well in ecnotf grid with *X”, /v Skeich map of well location. j{j
1 W 21,7 oroer noe. L FROM_ . 7O, )
N }KE roads piidings {USE 8 Monitoring {77 Heating/Cooling
MIEE " {7 Domestic ] Environ. Bore Hole 3 Industry/Commercial
3 Noncommunity PWS [ irrigation g Remedial
{7 Community PWS {J pewatering iz
C. HOLE DIAM
w E ASING Drive Shoe? [ ]Yes JEINo
: ‘% Steel {1 Threaded O welded
L % ( g;,’é«ﬁr 5 Plastic O ,
N ~ CASING DIAMETER WEIGHT
e o
t‘ -2 into Qg_ ft, Ibs /it 9?§ in. to 3@ ft
1 Mite ————] N B )
. in.to it * ibs At in. to it
"P‘ROPEH[V‘DWI\i 'S NAME/CO AME 5 .10 Ibs /it nto #
v _L : -
i PENE B g 0{9{?\ e , i SCREEN é,, ztg; f OPEN HOLE
* . fProperty owner’s mailig address if d]‘fer it than yell Ioéatmn address indicated fbove Make & © VKE;M FrROM @ 0 £
i DD \F} @ z, R f"g iéz?”-- o Type ‘:a-free R EESN Diam, :4.’:
Slor/Gauze DD Length g

Blormbes 1 53

Set between __"d- _fand___ <X &> ft FITINGS

STATIC WATER LEVEL : i
j‘;%_ﬁ@ below [] above land surface Date measured S Eréﬁ & Fiza 0;2 -

PUMPING LEVEL (below land surface} 4 7

N .
WELLDWNERS NAMT;CO G}:{ ;QAE /‘// j@ ,{1 (j ¢ /9

‘ jl\g, St atar hre pu‘mﬁmuv - 'M..;_'U.P.r_n.

WETL. HEAD COMPLETION

Welf owner‘s mamng

ress lf different than property ownars address indicated above.
nﬂmz (f’ ;

Model

] Pitless adapter manuraclurer :
{7 12 in. above grade

B4l Casing Protection {7

07-;

,{)ro ’R}Lo

{1 At-grade (Environmentat Wells and Bormg ONLY}
L_i "",}Z) o W '71 P? - GROUTING INFORMATION
Wall grouted HYes [JNo }
\ { o - Grout material [ Neat cement Eaentomte ] Concret@}-ﬁ'gh Solids Bantenita
!M;Wﬂ.ﬁl} is; M/\{ 6456/3 5 from, to 2 B Oyds. ﬂp_ags
T S - from ta_ # Oyds. bags
/GEOLOGICAL MATERIALS | COLOR Ao | FROM | TO from W fi O yds. . bags
— —— "__-INEARES] KNOWN SOURCE OF CONTAMINATION i
G?f ﬂ‘—f = }47 C F‘? é‘ fay SRy H b aNL 58] mmei Frooton o ype
— - 7 - : Well disinfected upon completion [ 1Yes 5% No
} . e & / PUMP
@z?aﬁ‘j Cle R iAL(}‘ 3 cg'f' s 1Y
— - . {8 Net installed  Date instalied
C i (}LXI f:\ia' %; }%— d § PP %0@% 1 L; jé Manufacturer's name
i - Modet number. HP. Yolts
Clay ¢ ~ ) .
SC, ) 7\51 & ,‘y} 3 G Tar %_i.) 5":%'” } 6 ;7 ""/ Length of drop pips #t. Capacity - _gpm
N ¥ T T .
- k ; . i . ) ) ) Type: [] Submersible {] LS. Turbine { ] Reciprocating [1Jet [}
<o ﬂ Z. &Aj (2’11&.? ﬁbg:%’ Y | Zp [ABANDONED WELLS -

Does-property have any not in use and not sealed well(s] - E}"Yes@ No

VARIANCE

1ves E No TN#

Was a variance granted from the MDH for this well?

Use a second shest, if needed

WELL CONTRACTOR CERTIFICATION
‘This well was drilied under my suparwsum and in accordance with Minnesola Rules, Chapter 4725,
The information contained in this report is true to the best of my knowledge

REMARKS, ELEVATION, SOURCE OF DATA, etc!

'

o}

Pwd

FILE WiTH PROPERTY PAPERS
WELL OWNER COPY

MAPOATANT -

ot

I

i

n

ﬂ/ﬁi“{{“?k F»’)w J#‘\AAMﬂxfl 3{" "5

Llcsnsea Business Nama

Lic. or Aeg. No.

Authonzed Fiapresemame ngnz ture e X &

Name of Driller

HE-D1205-08 {Rev. §/02)

1C 140-0020




‘ PROPERTY IWNER'S NAI @ PANY NAME
v of “'3‘7'\

" WELL LOGATION P MINNESOTA DEPARTMENT OF HEALTH MINNESOTA UNIQUE WELL NO,
Soumy Vs WELL AND BORING RECORD A
2afe D s coap f2520,
Mownship Name 7 7 Townsitip No. Ranga No. |SeclionNo. | Fraction “TWELL DEPTH {completed) Dats Work Completed
. [
.., /0 < [29/08
A [
aps - Latitude degress minutes saconds DRILLING METHOD i
LOCATION: ~ 1 Cable Toot 1 briven 1 ou
Longitude degrees minutes seconds = = = o
¥ Auger | Rotary . 1 Jetted
Housa Numbar, Stregt Name, Ctty ang Zip Code of Well Lecation ar Fire Mumber e} S
mf; ?\i 8(9?' {%,,h “‘,\?QL,“ DRILLING FLUID WELL HYDROFRACTURED? L Yes oyl No
Show eiact location of well in section gnﬁ wnh "X Sketch map of well location,
(7 N g Q"fz‘ ‘Showm property lines, M g FROM . 1O, ft
£ nd buildings |USE . e .
N ey ‘g Monitoring {_} Heating/Cooling
! P . {1 Damestic {73 Environ. Bore Hole ] Industry/Commercia!
; -~ - 73 Noncommunity PWS [] Yerigation {1 Remedial
* [J Gommunity PWS ]} Dewatering. [} }
; HOLE DIAM; 7
W 3 Drive Shoe? f_’ Yes ’%No OLE DiAM
] Threaded 7] welded
% Mile § = :
. i CASING DIAMETER WEIGHT .
. @ B N~ Sl o P o | B250 000 4
. -1 Milg ——nr-—] -
in.to ft . los /it in.to, ft.
in.to . Jos /. in. to #.

scresnfin dheadd PUC,  [OTENHOIE

1200 W. Ol

B(@am , ol

Property owner's mailing address if drffere t than eH location address indjcated bove
l KD (ﬁaa, :

£5431

Make Jagur _f.&cgyﬁﬁ______ : :
%g%i FROM._____, IO. fi.

Diam. .g, F)

SIot/Gauze .oy Length
Setbetwoen 5. _nand__F2  _n FIOTNGS f‘[:f;i«s %b/{ad?d

STATIC WATER LEVEL / /
____ﬁ__fg%glow [} abovs land surface  Date Jg: 42, g

[T il Cror ydtshd Oid o/

PUMPING LEVEL (below Jand surface) o

e

H2p0 w3
iﬂ*\i\f\ﬂo\ﬁt)\»% f/?x)\l

Well owner's mailing addrsss if dlﬁerant 1han roperty owners address indicated abave.

ALl ‘*"“3 e df @m(f‘%l

55438

A NI affer_g——" hrs. pumping_. _g.p.m.
WELL HEAD CGMPLEHON ’ :
([ Pitiess adapter manufa;}urer Mods!
L4 " B
g C§15|ng Protaction 5 X7 Drotbes [} 12in above grade

[ Atlgrade (Environmental Wells and Bfmng ON

GHOUT!NG INFORMATION
5 Wellgrouted 1 Yes D No
 Grout materiat (1 Meat cement [] Bentogite [ Concrete & High Schds Bentonite

GEOLOGICAL MATERIALS COLOR

HARDNESS OF

MAERIAL | TROM ¢ TO

from, S T SR 2 hd Dyds 2 bags{" -
from, to 1. ] yds. ‘[ Ibags|
from t0 f. Dyds [j bags .

NEAREST KNOWN SOURCE OF CONTAMINATION

Lé@%éfiﬁ'}y C(m; Gy

Sobx | ]

N

AN

direction

: ﬁ'}ype

Well disinfected upon complehon D Yes I No

St 15 o

PUMP

Qury Clay | Black

) Notinstalled  Date installed

Manufacturer’s name__

_{Length ot drop pipe.

Modet number, HF, Volts_ ; S
ft: Gapacty:_ " gpm

; Type 17 Sibmershble D LS Turbine D Recxpmcanng Teet O

ABANDONED WELLS

Does property have any not in use and not sealed we)i(s) E,"Yes E;&b

VARJANCE

Was a variance granted from the MDH for this well? [ Yes W& No  TN%

WELL CONTRACTOR CERTIFICATION
This welt was drilled under my supervision and in accordance with Minnesota Rules, Chapter 4725.

Use a second sheet, if nesded

The information contained in this report is true to the best of my knowledge

REMARKS, ELEVATION, SOURGE OF DATA, efc.

/“ﬁ—fﬁx’ gt?’?i’ffé‘/?;@?aﬂ% }/ Hi{s

isingss Name Lie. or Reg. No.

Authonzad Representative Signature e Da}‘e

WELL OWNER GOPY

RPORTANT - FILE WITH PROPERTY PAPERS | 2 p——
g rd X7
£ o uf Wt

Name of Drilier
HE-01205-08 (Rev: 5400)

iC 140-0020




well LOg KEpOort - UUL24048

of 1

Minnesota Unigue Well No.

nup://man-agua health state muus/cwi/well_log asp?welha=uuuu224643

v €
+

MINNESOTA DEPARTMENT OF HEALTH

= Hennepi 441994
224648 | aw  smvaen WELL ANDBORING o (00
=1 QuadiD 104D RECORD Recaived Date

Minnesota Statutes Chapter 103/

Weli Name BLOOMINGTON PENN LAKE Well Depth Depth Completed Date Well Completed
Township Range Dir Section Subsections Elevation 810 it 157 & 1578 0913011975
75 minute TR e e -
27 24 W 4 CCDCDB  ElevationMethod fopographic map (+- |.DriHing Method —
5feef)
Drilling Fluid Well Hydrofractured? Oves O o
e From FL o Ft.
1 Use Other (specifyin remarks)
Casing Type Steel (black orlow carbon} Joint Ne Information Drive Shoe? Yes
Bl No_AbovelBelow 0 ft. . .
Casing Diameter Weight Hole Diameter
16 in.to 30 ft. Ibs /it.
Well Address 12 in.to 137 fi. Ibs fit.
BLOOMNGTON MN OpenHole fom £ o #
Screen YES  Make Type stainless steel
Geological Material Color  Hardness From To Diameter Slot/Gauze Length SetBetween
SAND 0 B T 20 137 & and 157 &
GRAVEL 45 55
SAND + GRAVEL 55 120
SAND + CLAY 120 128
SAND + GRAVEL 128 157
: Static Water Level
11 & fom Land surface Date Measured 09/30/1975
PUMPING LEVEL (belowland surface)
$31 &t after hrs.pumping 558 gpm.
Well Head Completion
Pitless adapter manufacturer ~ Modet
Casing Protection g 12in.above grade
B ) 1 Bl mgrade (Environmental Wells and Borings ONLY)
REMARKS
M.G.S.NO.1076 Grouting Information - Well Grouted? Yes No
.- . Method Digitized - scale 124,600 or Jarger
Located Minnesota Geological Surey (Digitizng Table)
frUnlque Number Verification Information Date N/A Nearest Known Source of Contamination
Om owner | _feet _direction _ type
System UTM-Nad83, Zone15, Meters X: 475843 Y: 4966132 ]
Well disinfected upon completion? Yes No
Pump Not Installed Date Instalted
Manufacturer's name Model number__ HPO Volis
Length of drop Pipe _ft. Capacily_gpm Type Material
} Abandoned Wells Does properlyhawe any notin use and not sealed well{s)? B Yes
8 No
Variance Wasa variance granied from the MOH for this well? = Yes - No
Cuttings Yes Well Contractor Cerfification
First Bedrock Aquifer Quat. Water Table Aquifer Keys Well Co. 62012
LastSirat Sand Depth to Bedrock ft. License Business Name Lic.OrReg. No Name of Driller
' . Printed 10/12/2008
County Well Index Online Report 224648 e

10/12/2008 8:55 PM




Change in Lake Stage for Various Pumping Scenarios

Lower Penn Lake
Bloomington, MN

Volume Added

Starting (gal)

Lake Elev. (ft) 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
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 Lake level above outlet elevation
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.

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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Minnesota Department of Natural Resources e

Central Region Waters - 1200 Warner Road, St. Paul, MN 55106-6793
Telephone: (651) 259-5845  Fax: (651) 772-7977

DEPARTMENT OF
NATURAL RESOURCES

August 31, 2009

Scott Anderson, Engineering Division
City of Bloomington

1700 West 98" Street

Bloomington, Minnesota 55431-2501

Subject: Lower Penn Lake (27-4) Draft Management Plan, Second Draft, City of Bloomington, Hennepin
County

Dear Mr. Anderson:

The Department of Natural Resources Division of Waters is in receipt of the Lower Penn Lake Draft
Management Plan, Second Draft, dated August 3, 2009. We offer the following comments on the Plan.

The Plan accurately describes the history and current condition of Penn Lake. We support the currently
programmed implementation strategies. We suggest that the public education component include information
on the impact of climatic conditions on the water level of Penn Lake, such as how the drought of 2008-2009
has impacted the water levels of lakes and streams throughout the metropolitan area, not just Penn Lake. We
are available to assist your staff in incorporating such information into the public education strategy.

Regarding potential implementation strategies, we recommend that the City prioritize these strategies. We
recommend that the strategies that will reduce the introduction of external sources of phosphorus and sediment
be addressed as a higher priority. Without a significant reduction in new phosphorus and sediment from
entering Lower Penn Lake, strategies dealing only with existing in-lake phosphorus and sediment may be
ineffective or the benefits short-lived. Therefore, we recommend that establishment of a water quality
monitoring program (option G) be the highest priority so as to establish a good baseline of information that can
be used to evaluate the effectiveness of the implemented strategies and help guide future lake management
decisions.

We also recommend that improving the existing sediment ponds (option J), and development of a vegetative
management plan (option L) be priorities. Ifthe desired reduction in phosphorus is not achieved using those
strategies, we recommend a more detailed evaluation — and possible implementation, if so indicated - of
strategies to retro-fit water quality treatment devices to the existing storm sewer system (option K), and
parking lot sweeping (options N). We do not recommend that an alum treatment (option H) or barley straw
application (option I) be used until external sources of phosphorus have been reduced.

Regarding the strategies regarding rough fish removal and construction of a fish barrier, please consult with
DNR Fisheries to discuss if these options are feasible and practical solutions that will improve the Penn Lake
fishery.

We strongly agree with your conclusion that whole lake dredging and use of the ground water well are not
feasible and not practical given current state permits, statutes, and rules. The Plan accurately states that any
proposed dredging on Penn Lake would conflict with state rules, which prohibit excavation of Public Waters

www.dnr.sfate.mn.us
AN EQUAL OPPORTUNITY EMPLOYER
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Scott Anderson, Engineering Division
August 31, 2009
Page 2

when there are feasible and practicable alternate solutions which do not require excavation. The Plan is
accurate in its reference to Minnesota Statute 103G.271 Subd. 5. This statute prohibits the use of groundwater
to augment surface waters in excess of 10 million gallons per year. Please be advised that there is absolutely no
exception to this statute and no variances are possible under any circumstance. We advise the City that
appropriating up to the authorized 10 million gallons of ground water per year is not a useful lake management
strategy because it does not help in meeting any of the lake management goals. The water balance studies have
demonstrated that ground water augmentation has little or no effect on surface water levels and the City has
installed a lake aeration system that recirculates lake water, which provides sufficient dissolved oxygen for fish
survival during the winter.

We feel that this plan balances the interests of the public, state laws and regulations, agency direction,
scientific data, and limited budgets. The Plan represents a good strategy for meeting the goals and objectives
for Lower Penn Lake, as described in the Plan. We thank you and your citizens for your efforts to protect,
restore, and enhance the water resources of the State of Minnesota. ‘

If you have any questions regarding these comments or need further input from the DNR, please contact me at
651-259-5754.

Sincerely,

WM won

L John M. (Jack) Gleason
Area Hydrologist

c: Kevin Bigalke, Nine Mile Creek WSD
Bob Obermeyer, Barr Engineering
Dale E. Homuth, Regional Hydrologist
Daryl Ellison, Area Fisheries Supervisor
Mike North, Ecological Resources
Bryan Leuth, DNR Wildlife
Penn Lake (27-4) File
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Name: LOWER PENN

Nearest Town: BLOMMINGTON
Primary County: Hennepin

Public Access Information

Page 1 of 2

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 Characteristics

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

Fish Sampled up to the 1996 Survey Year

. Number of fish per net Average Fish |Normal Range
Specles GearUsed == ught _ [Normal Range| Weight (ibs) | (Ibs)
Black Bullhead Trap net 1.4 25-70.2 0.21 0.1-0.5
Black Crappie Trap net 32.8 1.3-27.7 ND 0.1-04
Bluegill Trap net 6.4 2.8-43.3 0.07 0.1-0.3
Common Carp Trap net 2.4 04-29 1.90 14-45
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 0.1-05
Yellow Perch Trap net 0.4 04-35 0.08 0.1-0.2

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

Species Number of fish caught in each category (inches)

0-5]16-8] 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 311 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
http://www.dnr.state.mn.us/lakefind/showreport printable.html?downum=27000400&print... 1/11/2010
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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: Lake maps can be obtained from:

Area Fisheries Supervisor Minnesota Bookstore

9925 Valley View Rd 660 Olive Street

Eden Prairie, MN 55344 St. Paul, MN 55155

Phone: (952) 826-6771 (651) 297-3000 or (800) 657-3757
E-Mail: metrowest.fisheries@dnr.state.mn.us To order, use C2697 for the map-id.

For general DNR Information, contact: =y #  _ TurninPoachers (TIP):
DNR Information Center § ul E Toll-free: (800) 652-9093
500 Lafayette Road & 5N

St. Paul, MN 55155-4040 tlp
TDD: (651) 296-6157 or (888) MINNDNR -
Internet; www.dnr.state.mn.us
E-Mail: info@dnr.state.mn.us

Pres

http://www.dnr.state.mn.us/lakefind/showreport printable.html?downum=27000400&print... 1/11/2010



LAKE MANAGEMENT PLAN

m*" - {Use reverse side and add edditional sheets as needed)
o Aren D.O.W. Nunber County Lake Namae (Lake Class) Acrrage
5 West Meteo 27-4 Hennepin Perm 313D
§ Romae Gaak

MmgcmmcKid‘sFlshiuanndProgramhymammirﬂngaﬁshexyﬁ:atwmsupponlso@rhmpcrm.

‘Operationn] Pls:
1) Momitor winter oxygen levels io ensure that a high density of panfish is mamtained.
2) If the aeration system fails and winterkill appears likely based on wintx axygen, stock 10 adult bleegills, 10 adult black crappie and 10

adult larpemonth bass as brood stock.

Mid Rape: Ohjodire
Maintain the preseat level of fishing pressore of about 150 hours per acre.

Fotewlin) Flaos
None
Primuty Sy Ma peoosn Secondary Specics Mxnageineat CENTRAL OW_
Largemomh bass Enory Dhage Yout Rosurvey
Dace Sinek Spacies - Siye - Number per Acre
2/ 7 28 Pr./Scx. ‘
Dt Scheduls Y Begisaioy
! 2-,-/1' £ /ff
Population Masguistion
[ ves Do Year -

{Historical perspectives - yagdons sitrveys; past managemwent: social considerations; present Devtiogmen
Timiriog fantors: survey peads; land acquisition; hahirar development and proression;
eommgreial fishery; stocking piang; other manngement tonls; and pyaluation plags.) 0 ves O o Yoar
Croct or Use Susyay

YARIOUS. SURYVEYS:

Lake survey in 1974, 1980, 1986 papolation assesses . 1977, 1978, 1979, 1981, Ovee DONo  ver
1982 and 1991; Jake recommaissance in 1962; recteational eovws i 1980; clectroﬁslxmg e

mlg’nandl!ns winicT oxygen testing since 1976; cmclmm:yml%.‘j

PAST MANAGEMENY:

Puormme installation of the acration system, dmdpngaw watr augmentation in 1977, the lake wasu‘tm ed for ﬁshmg Since these
, bitack crappic, bluegill and sorthern pike have Lake: has been rumaged

implemented, largemouth bass
.ahd ﬁshmgpond m%y smchngadxﬂtb}uagllmdblackcrappic

s Aren Flaherics, Reglons] Pisherlus, Coiral Ofiice Fiahetiey




SOCTAL CONSINERATIONS:
m&yﬁmoogﬁwonmauiveinﬁnmgcm:uoﬂ’mm pmvidingaomu!ﬁnaﬁmwamlevelmwﬁm
dcvmomhtwnuolmme.dmdgingandpumicboat sire. The 1980 recreational use survey indicated
Mﬁﬁ%ﬂangkrmwrm)wastbcmmdmmmchh- Cmoeslmwboms(!inmhmmmm).
nflatable (lmaum:tpcracxn)andm(0.7mmbuumpcxacrc)mndeupmeodmacdvﬁiesonmlakc. Thng:g‘
of placed surface Wz ‘qnomforqn_kkmapdﬂmomephspwd‘ i

Bloomington plac
Fremn, sumset 10 RIOLIST, Ghompmhmtamdanmmnndxmfor

PRESENT LIMITING FACTORS:

f Pmuhkpmufma&yofmmmingm’smmsym. The lake receives high Ivading. Ths poor
waler waihyhcrmﬁncbamo!‘wimﬁn. Anmmsyw:mmdocesthcﬁcqumyof 3ill. A leakinthe basin

seal cartses & loss of water from the wetand. chwamrispnmpedinmthzmmminwmi:vels.

SIRYEY NEEDS:
No surveys arc needed

uh:cmcmaﬁmwsmredumdmchmofwmﬁll.

LAND ACQUISITIONS:
None peeded.

wWM:

mmqmmmmwmmmmmmmm@mmm

COMMERCIAL FISHERY:
Carp relative shnindance was high-in 1991,

SOOCKING FLANS:

mm&ﬁmofmmﬁmwmmmbm@ﬂmmmmmmm. Jigi mmsgmmﬁﬂsmd
vdmﬁnappmmvhmdmmmgmmwam bruegiils, 10 adult black crappie and 1 affuit largemoath Tass
nabmoﬂsmck.

EVALUATION FILANS:
Nonctﬁngmsmnmdudwimﬁﬂsmmgmn.mm..
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Potential Projects from the Draft Lower Penn Lake Management Plan

Preliminary Cost Estimate/Draft Projections

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 not scheduled
Potential City Funded Alternatives
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
Potential Third-Party Funded Alternatives
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
(0] 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
Recommended as part of this plan. $360,000
Identified as potential projects needing additional feasibility, partners, and funding. $1,281,000
Not recommended. $1,550,000
Recommended outside of this plan. $25,000






