Crystal Lake/Keller Lake Use Attainability Analysis

Project Synopsis

A Use Attainability Analysis (UAA) is a scientific assessment of a water body’s physical, chemical, and biological
conditions. It uses an outcome-based evaluation and planning process in order to obtain or maintain optimal water
quality conditions and achieve beneficial uses, such as swimming, fishing, or wildlife habitat.

During 2001-2003, the Black Dog Watershed Management Organization (BDWMO) conducted a UAA for
Crystal Lake/Keller Lake to address current water quality issues. The UAA includes a water quality analysis and
prescription of protective measures for Crystal Lake/Keller Lake and the watershed, based on historical water
quality data, the results of intensive lake water quality monitoring, and computer simulations of land use impacts on
water quality.

Typical Urban Lake Water Quality Problems

The primary problem in urban lakes is “‘cultural eutrophication,” which is defined as the accelerated increase in
concentrations of nutrients, primarily phosphorus and nitrogen, in a lake as a result of human activities in the
watershed. Eutrophication is often indicated by increased algal growth,
decreased water clarity, and loss of dissolved oxygen in the bottom
waters of the lake, which leads to a shift in fish species from desirable
game fish to non-game species such as carp and bullhead.

The Usual Suspects

These problems typically occur because of watershed urbanization and
nonpoint source pollution. Increased urbanization in a watershed leads
to more streets, driveways, and rooftops (impervious surfaces). This
increased imperviousness results in more stormwater runoff traveling
quickly through storm sewers, diminishing the runoff pollutant retention =~ Nuisance algae in lakes results from the
capacity of watershed ponds and wetlands. The increased stormwater ~ €¥cess phosphorus that reaches lakes due to
runoff carries excess nutrients into lakes and streams as nonpoint e T

source pollution. Increased concentrations of phosphorus in lake
waters is the leading cause of algal blooms and decreased water clarity.
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image), impervious surfaces are
increased, resulting in more
stormwater runoff and less
filtration of nutrients.

n|| = A lake'’s clarity (transparency) is

' I_.H'TI i measured by submerging a black

: . . - ) and white patterned disc (a Secchi
oI disc) into the lake. The depth at
which the Secchi disc disappears
determines the lake’s transparency.

Source: Monson (1992)
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Crystal/Keller Lake Water Quality Problems
and Causes

The water quality assessment portion of the UAA determined that Crystal
and Keller Lakes suffer from two primary water quality problems: summer
algal blooms and excess lake weeds. The algal blooms are caused by high
phosphorus levels, due to poor quality urban stormwater runoff entering the
lake. The problematic lake weeds are an exotic lake weed species called
curlyleaf pondweed, which dies back in mid-summer each year, further
increasing the lakes’ phosphorus concentration and algal abundance.
Nutrient-rich lake sediments also recycle phosphorus back into the lake
water during summer months. The following page explains the recommended =~ Curlyleaf pondweed is a major problem

water management strategy for handling these problems. that affects recreational use of both
g gy g p Crystal and Keller Lakes.

Crystal Lake Annual Phosphorus Budget (1082 Ibs)
Model Calibration Year (2002) Using Existing Land Use
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Curyleat Dis-back The UAA includes data such as this pie
15% chart, which shows the breakdown of
sources of the annual phosphorus load to
Crystal Lake. See the map on page 4 to
cross-reference the source/location codes.
A similar pie chart for Keller Lake is
included in the UAA.
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Used in UAA Process

The UAA process included an intensive
lakewater quality study, P8 computer
simulation modeling of runoft water
quality, lake hydrologic and phosphorus
budget analyses, and an analysis of the
likely water quality improvement benefits
of several lake water management
strategies. Secchi disc readings were
conducted biweekly throughout the open
water season as a general indicator of
water quality.

The UAA found that watershed land use directly
influences the lakes’ annual water and
phosphorus inputs.
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Recommended Management Strategy for Crystal Lake and Keller Lake

The following figure and table summarize the recommended management strategy for Crystal Lake and Keller Lake.
Several strategies (39 different combinations) were evaluated based on effectiveness, cost, and feasibility. Input was
gathered from the BDWMO Board of Commissioners, city staff, and neighborhood residents as part of the evaluation
process. The figure shows current and predicted water quality conditions, both with and without implementation of
recommended water quality improvement projects. The table lists elements of the recommended strategy and its cost.

Water Quality Management Strategy

Crystal and Keller Lakes Water Quality Conditions
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1 Crystal Lake Total Phosphomus Concantration {([TP), ugiL) E Kalar Lake Total Phosphonus Concantration (TP ug/L)
Recommended Water Quality Management Strategy and Estimated Implementation Costs
Annual
Oparation &
Capital | Maintenance FProposed Responsible Party
Water Quality Managament Strategy Elamants' Cost Coat Funding Source for iImplemantation
Source Reduction Efforts
1 Phosphorus Ferilizer Limitaon 30 30 nia Homeawners
Infiltration of Runoff
2 Upgrade Redwood Pond (Excavate & Ennance Infitraten) _$105,15) 43 _City of Apple Valley _ City of Apple Vabey
3 Add Twao (2} Regonal infillration Basins $107 B2E A
3a Regional infilwmlion Basin Located Merh of Vialay Mddie School (348, B85 (B415) City of Appin Vallay Caty of Mgpie Valoy
- Fh Regional efilalion Baain Lacated in Wl Auckhil Park (58T City af Burnwdila ity of Burmsie
Runoff Detention Ponding
4 Upgrade Select Existing Ponds 1o NURF Design Critena $171,938 31,378
da ViR-40a - 153ed 5t Pond {Just South of Cid Kmart) - Enlaege and {$82.720 1B422) City of Apple Valey Caty of Appie Vabey
Excavate
dls A8HR - Morih o thi Inersacson of Boutheross, Dive and Hellar Lake {$13,755 1811 City ol Bumsila City of Bumsnila
Dy - Excainiris
dc Afia - Keler Lake Park Pond - Excavais {545,050 {530 Caty of Bumnmaile Sy of Bumswibe
Ad ATe - Nortbsdsl Edge of Kelar Laka - Excaving {918,340 514 City of Bumsila City of Bumavilis
de CL-21 - Bhuebill Pond - Excavale _ {341,268 City of Lakewile City of Lakevile
5 Add & Reglonal Water Quahity Treabment Pond 8t the $462,000 $3,6596 City of Apple Vallay City of Apple Wabay
Southeas! Comear of Kelar Lake (Fond ATa-1)
G Resume Cparation of Fema Chioride (FeCly) Treatment F13,125 £25,820] Black Dog Waler Management Organization | Black Dog Water Management Organizabion
Sysiem in Near-Surface Withdrawal Maode
In-Lake Mechamical Treaimenis
T Machanical Harvesting of Curyleal Pondwaed in Crystal Lake 50 $54 80001 akeshore Homeowners® & City of Bumsville City of Bumsville
8 Mechanical Harvesling of Curiyleal Pondweed in Kaller Lake 30 $14,359]  Lakeshore Homeownars®, City of Apple City of Bumsvilie
Valley, & City of Bumsvills
L Total $860205 ) $912,360 |

" The amached map Bustrites e sppradmale Iacalions of the vanous wiler qualty mansgemant siea g,
I'ahirdary particpation in tha lake wesd harvesSng progesm, for harvesting of amas witken 150 fesl of the shoreling, will fesull in a8 pro rata chargs (ared harvastad basis) 1o sach paricigating
lakeshone property owner.  Harvesbng of ansas beyond 150 feet from share, up o an aggregate area less than or egual to 50 percent of the Bttoral zone, will be paid for by the city (cities).
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Location of Recommended Management Strategy Elements

This map shows the location of the eight elements of the recommended lake water management strategy for improving the water quality of

Crystal and Keller Lakes.
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