I Use attainability

Management Strategies for Rice Marsh Lake and Lake Riley a n a Iys e s

Researching
solutions .

Once there is a clear understanding of the health of a
waterbody, a management decision needs to be —

Watershed and in-lake best manage-

ment practices and application of A Use Attainability Analysis (UAAs) is a study that uses an
RPECWD stormwater rules are need- . . .
ed to improve the water quality in outcome-based evaluation and planning process to obtain

Rice Marsh Lake and Lake Riley.
or maintain water quality conditions and achieve beneficial

o uses in a water body, such as swimming, fishing, or wildlife
habitat. UAAs include a water quality analysis to identify
sources of pollution. Then, the study identifies possible
remedial measures for the lakes and their respective water-
sheds to protect and restore their health based on historical
water quality data, the results of intensive lake water quality

. . m:;;w-”m-m monitoring, and computer simulations of land use impacts
made. Sometimes, the path forward is clear. Other £t on water quality. The Distrit nitiated the first round of
S s UAAs as part of its 1996 water management plan. The stud-

Sand Filter,

times, there may not be an easy solution. Investing in o

) New wet Pond

S ies were updated roughly 10 years later to incorporate addi-
tional monitoring data, improved understanding of the
@ rows e resources, emerging treatment technologies, and changing

reSea rCh tO discover and teSt neW SOlUtiOnS to Clean e climate conditions. These studies form much of the founda-

Numerous management strategies were evaluated based sand filtration, to remove soluble phosphorus from tion for the projects included in the District’s 10 Year Water-

on phosphorus removal effectiveness, improvements to significant stormwater inflow locations.

water problems has helped the District advance its bl | s 510 Management Plar’™

and Lake Riley to control internal loading.

* Apply RPBCWD stormwater rules as development or * Continue winter aeration in Rice Marsh Lake to

1 1 r ‘ ‘ r T] 1 redevelopmerﬂ eicoirs within e, weitershed, r?duc- premote a healthy bluegill population that can limit
u n e rS a n I n g a n I p e e n p rOJ e C S O p ro eC ing the stormwater volume and pollutant loading to slibceashil cas tebradiiction
the lakes. '
® Continue targeted herbicide treatments in Lake Riley

*  Improve water quality of upstream Lake Susan to to control invasive curlyleaf pondweed and Eurasian

clean water and healthy habitat. B S

Improve the water quality in Rice Marsh Lake, which The figure on page 4 compares the improvements in wa-

is essential for achieving MPCA deep-lake standards ter quality of Rice Marsh Lake and Lake Riley, respectively,

in Lake Riley. through implementation of the evaluated management A figure from the 2016 Rice
s Construct stormwater BMPs, such as iron-enhanced strategies. Marsh Lake & Lake Rlley UAA
update
Rice Marsh Lake and Laoke Riley Use Attainability Analysis Update | Executive Summary 3

Carp questions An alum attempt

Originally introduced as game fish, common carp reduce water quality,
uproot native vegetation, stir up silt, disturb the spawning areas of
native fish, and produce enough excess waste that it contributes to
algal blooms’®. In the early 2000s, the District began working with Uni-
versity of Minnesota researchers Peter Sorensen and Prezemek Bajer to
study carp populations in District lakes. The goals of the studies were
to better understand carp behavior and use that information to
improve control strategies.

On Lake Susan, the District initiated its first alum treatment for phosphorus
control in 1998.

Alum is short for Aluminum Sulphate (AI2[SO4]3 n H20), a non-toxic compound “commonly
used in water treatment plants to help clarify drinking water”'*. When it comes in contact with
the water, it becomes Aluminum Hydroxide (AI2[OH]3), which is able to bind to phosphorus.
Alum sinks to the bottom of the lake and traps phosphorus in the sediment, preventing it from
being released into the water or used to feed algae blooms.

Although phosphorus levels decreased in Lake Susan for 3 years, the treatment did not create a
lasting difference as expected'? It was later determined that these results were due to under-ap-
plication. Even though the results were not what the District had hoped for, they were helpful.
The treatment on Lake Susan helped the District to better estimate how much Alum is required
for a lake. The results have also been used in studies comparing alum treatments in different
lakes around the world™ so that the scientific community can better understand and apply this
strategy of phosphorus management.

These researchers were the first to use a method known as “Judas Tagging” (electronic
monitoring tags) to monitor the carp’s winter habits, and discovered that the fish will often
congregate in certain areas of a lake. This makes winter netting and removing of carp a
highly efficient management option'’.

Work began in the Riley Creek Chain of lakes (Ann, Lucy, Rice Marsh, Riley, Susan). In 2007,

almost half of all fish in Lake Susan were carp'®, and that winter the researchers were able to June-
remove 78% of them - approximately 20,000 pounds'®. The impact water quality was nota- Sept Lake Susan - June-Sept. Total Phosphorus
ble. In May of 2009, the water clarity was 15ft, a 6ft increase from the previous year. In fact, Ave. TP 0.16
the results were too good; the increased clarity allowed more light into the lake, but Year (mg/L) n @ Pre-Alum
because native vegetation destroyed by the carp hadn't yet recovered, as the summer pro- 1981  0.135 - 0.14 N WPost-Alum
gressed there were massive algae blooms. Professor Ray Newman started a project in July 1983  0.080 - | =
of that year to reintroduce native vegetation. By November, the native vegetation had 1984  0.075 - TE 0-12 g ¢
taken hold, and in some places coverage increased from 5% to 60%?%. 1988  0.120 - E 0.10 ._l
Above & Lower Left: 2009 Articles on Carp Research (EPN) 1990 0.070 - 8 .’ =
1994  0.122 4 | 3 o008 o
I : , 1996  0.090 - |2 ® m B
i i By 2010, 80% of the carp in lakes Ann, Lucy, Rice 1997  0.095 2 | 8006 m O
Marsh, Riley and Susan was removed?'. Similar 1998 0.037 - &
2 research was also conducted in the Purgatory Creek 1999  0.043 5 g 0.04 r
: Iakes.. Though the study has endedf the District . 2000 0.044 5 0.02
| continues to manage carp populations by tag moni- 2004  0.064 6
2 toring, summer electro-fishing and winter seining 2005  0.064 8 0.00 . . : :
‘: activities. The District also stocks bluegill, which eat 2006  0.098 3 1975 1985 1995 2005 2015
carp eggs, into some lakes for carp control, and 2007  0.069 3 Year
operates an aeration unit on Rice Marsh Lake to 2008  0.091 13
keep the bluegill population thriving during the 2009  0.104 13 Note: Years 1983, 1984, 1988, 1990, & 1996 were estimated
winter. The reduced number of carp has also made it 2010  0.072 12 from figure in "Lake Susan Evaluation for 2000"
possible to implement other water quality improve- 2011  0.064 9
S 50 SRR i oY FORREST ADAMS ment projects, such as alum treatments and native Phosphorus levels in Lake Susan before and after alum treatment. There was a large
mel;lgeh;i:sfnhﬁﬁ zwﬂ;«;x};s Ia.l aili:i ; bamer i plant reintroduction. decrease for the first three years after the treatment, but levels have increased since.
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closure, but also said, “I just don’t
know if they’ve found a permanent
solution ... If the geese end up being
a problem again, I'm not sure how
many times they should try and re-
open; at some point maybe it’s better
off as a geese habitat.”

Geese are not the only contributor

to fecal coliform levels. Round Lake
has the least surface area of the 12
lakes measured in Eden Prairie’s
Riley Purgatory Bluff Creek Water-
shed District, and is 10th in terms
of volume. The mean depth of the
lake is just 11 feet. The shallowness
in addition to other factors, includ-
ing human diapers, contributed to
the high bacterial counts that led to
the closing.

Unlike fecal coliform, algal bloom
poses no health threats, but as Steve
McComas explained, “When the
algae is too thick it’s not a pleasant
swimming experience.” The exces-
sive algal bloom had likely contrib-
uted to the decline in Round Lake’s
use. Algal bloom is caused by high
phosphorous levels in lakes, often the
result of fertilizer from surrounding
lawns that leaches into the lake. To

" reduce the algal bloom, the city is
upgrading and adding to its storm
water ponds, and installing barley
straw to naturally repress phospho-
rus. McComas hopes there will be an
overall 50 percent reduction before
the water drains into Round Lake.

To keep Round Lake usable, park
users should be mindful of their ac-
tions: by picking up pet droppings,
pet owners help prevent feces from
washing into the lake; park users
should not feed geese to avoid at-
tracting birds to the area; trash can
also be a meal for birds, so pick-
ing up litter is important; finally,
parents should make sure children

The beach has been closed since 2004. {
m 2004 —Beach closed due to fecal coliform bacteria r

m 2005 — Blue Water Science hired to review data from previous |
study and collect information on nutrients, nuisance vegetation and
goose population, at a proposed cost of $13,700. Blue Water found,
that the Secchi disc average was 6.3 feet.
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LAKE DETECTIVE:
Round Lake is
ready in 2007

Working together for
Round Lake

Improving Round Lake’s water quality was of increasing concern after

By Steve McComas ;
ound Lake is ready for swimmers in 2007.
. The lake should be as safe as most other lakes

in the metro area. What do we mean by safe? It
means there is a low probability of swimmers
being exposed to harmful bacteria or viruses in

the water that could cause an illness. To determine potential
harmful conditions in lakes, we use indicator microbes that
are associated with waste products from warm-blooded ani-
'mals. High concentrations of fecal coliform bacteria or E. coli
bacteria could indicate a higher probability of the presence.
of disease-causing bacteria from waste products. The E. coli
that wetestis not the harmful strain, but rather the common
E. coli found in nearly all warm-blooded animals.

Testingby the city of Eden Prairie in 2006 found the lake
was “safe” based on US. Environmental Protection Agency
and state of Minnesota standards. The main reason swim-

using diapers are appropriately Fieprioro ming conditions have improved is because the city-spon-

the lake clarity Tn Round Lake, water clarity is good, and 4, one of the Round Lake stormwater ponds.
e Water Science conducted water farity is reduced inlate summer t stouldtheep g
m swimming. The algae in the lake, which in- c v
ing, an aquatic plant survey and ter clarity, 't hurt swimmers, and “toxic”
dded barley straw to stormwater {doesig Laico Lgna g i
nducted a goose evaluation, at a e Iprol . b cL'CH nwnv
5 B a

o % ~ “www .eden]

keep it clean.”
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. . }'imfl?DF:alr‘t feat;.\:'e gn ;li:l; ;:ivz. cs:n":g stu;ients some plant life from Round Lake rat'ghj.:sbuaedg:ll :;;nog:?: sogegtleof SW;:‘;‘:E“:E; l:;ﬂisc??s- Il\;(a:gol;s;s )::l‘:ls R {
efinitely want to do . i

phosphorus levels were up 50% and water clarity was down 50% since =

Sarah Schewe is an intern with
the Eden Prairie News.

19723. The problems came from the increased urban stormwater
runoff, and excessive geese waste that fostered unhealthy bacteria
and algal blooms.

Lake Water Qualty Managament eport Y
i ~ Round Lake,

During a beach closure from 2000 to 2001, Eden Prairie installed a “beach curtain” to pre-

vent algae from reaching the swimming area, and a 4-ft tall fence on shore to keep geese ézjz\f(e:

out of the park area. At the request of the City, the District oversaw Greener Pastures Devel- excerpts

opment Cooperation’s treatment of Round Lake and nine stormwater ponds with an exper- °‘;’;"":Z:;’°Z‘/’;°:;2007 ];r rot;?g/:';n

imental microorganism-based treatment for algae?, but it wasn't as effective as hoped. for Bl Praric i, 15 Fen the

Following this, the lake was closed from 2004 to 2007°. R el re-opening
R e of Round

In 2002, Eden Prairie petitioned the District to start a stormwater pond project that would b el ong e i ' Lake in 2007

reduce the amount of phosphorus flowing into the lake by about 18-25%9. The project ann mocing T RA (EPN)

“And hula-hooping,” added
her friend, Caitlyn Nelson, 12.

involved improving three existing stormwater ponds and creating one new one, and was Above: a 1997 article about beach

In addition to T-shirt dyeing - =
[ and enjoying root beer floats ¢ ¥ : . SuswrTeD PrOTO
i iri [ ' [ i b i i i i i ft) and hi Patrick take a dip in the watt
completed in 20107. Eden Prairie followed up this project with an Alum treatment in 20128 closures due to fecal coliform (EPN) ooty Mor oo, Domming bathing e, Mavor il Noung e and i o ik take 8 dip it waters
number of games and contests a different approach. Aho had a meeting earlier in the day and did not have time to change

to blanket the bottom of the lake and prevent phosphorus in the bottom sediment from Right: a highlight from the 20071
being released back into the water. These many efforts work together, and water quality in watershed district annual tour (EPN)
Round Lake has begun to improve.

i it M i ntest from his dress clothes and tie into beach attire. That didn’t stop him from ambling into the
;nnfgl;ddli‘lagma‘nghu%:? g?‘%?sgk(;) of lake in his dress pants (and a lei around his neck) and posing for this photo knee deep in
Summer Fun.” Annika Page, water. ; g g )

10, and her sisters Elena, 7, and
Raleigh, 4, won the $250 basket
filled with goodies they plan to
use jet skiing at the lake this

‘Jana Schlink has lived in Eden
Prairiefor seven years. Sﬁturday

. PHoTOS BY SARAH ScHEWE - Round Lake’s.heach was dotted with sandcastles
Children hula-hoop during the Saturday. Here, four youngsters share sand toys. .
festivities.



Evolving management Understanding

Riley

0 | Biutt Crook
in Hyland Lake “a:... i stormwater ponds

. : _ aeo-o::toﬂ ﬁ.n-:::::';w
In 1975, the District completed a four year water quality study for ; ( I Stormwater ponds are an important tool for watershed
Hyland lake, focused on finding solutions to persistent poor water e [ B 5 Mo o health, and have been the primary strategy to control
quality conditions. In 1977, the District partnered with the Henne- . ORTON Shorewood  [] County Boundary stormwater runoff since the Nationwide Urban Runoff
pin County Park Reserve District to initiate the Hyland Lake Resto- n—— | ! e Program’s report in 1983°. They help control flow rate,
ration Project. The project consisted of four main components, with o) A o r, 2 A : preventing large fluctuations in water levels, and settle
the goal of restoring the eutrophic lake to allow for recreational use R A T - ] % pollutants out of stormwater before it reaches the lakes
and game fishing'. e g | ; | & o Ay ¢ e County and streams. But not all stormwater ponds are created

equal; some are very efficient, others may actually make

The first component was an outlet from Hyland Lake to Colorado Pond to the South-
problems worse'.

west, in order to control the water level in the pond. The second component was an

aeration and recirculation system to help fish survive winter low-oxygen conditions. Despite their importance, there is little understanding of what makes an

individual stormwater pond successful or not. In 2010, the District
began a long-term monitoring study of local stormwater ponds'', and is
currently a partner in four different studies of stormwater ponds. The
collected data has been requested worldwide for various research'.

The third part of the plan involved draining the lake to remove the poor quality water
and allow phosphorus in the sediment to oxidize, before refilling the lake from a well.
Groundwater is known to be low in nutrients, allowing for clear water, and so to main-
tain the water quality, the initial plan accounted for pumping over 100,000,000 gallons
(about 2/3 of the lake volume) from the well into the lake each year? (this process has

been discontinued). To help deal with excess water from this filling process, a ground- Figure 1. 2013 Stormwater Pond Sampling Locations by Municipality
water recharge basin (overflow pond) was created at the western edge’ .

Right: equipment being used in
the current stormwater pond
study. Enviro DIY equipment is
allowing the District and its
partners to sample more ponds
and more parameters than they
would be able to with
conventional equipment.

Though draining and refilling lakes to reduce phosphorus is still done today, it is usual-
ly only used in extreme circumstances. The annual refilling of a lake from groundwater
aquifers is not considered a sustainable solution, and shows an evolution in thinking
about lake management.

Finally, the district created a stormwater pond on the northern edge of Hyland Lake'. In
1977, when the project was being completed, stormwater ponds were a new strategy
and considered experimental - it wasn't until 1981 that a federal study confirmed their
effectiveness. Today, they are considered a key tool for watershed management.
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| Recycling stormwater & lime
NP0 e

ROAD

In 2013, the District partnered with the City of Chanhassen on a water quality
and conservation project at Lake Susan. The project included two compo-
nents: phosphorus removal and stormwater reuse. For the phosphorus remov-
al component, a new method was chosen: spent lime.

SEE PROFILE

FIG. 7 o
g .

f;'i’;;‘;:ﬁ;‘fg:&::ED When phosphorus in the water comes into contact with the lime (which is left over from drinking

water treatment) it binds to it and is filtered out®. Spent Lime is a promising but relatively new strate-
gy, and this is the first time the District has used it. The facility was completed in 2018. The District has
been conducting tests on the lime and facility as a whole in order to best understand and fine-tune
this new technology.

EXISTING POND OUTLET

EXISTING
CULVERT

GROUNDWATER RECHARGE BASIN

The partnership also included a water reuse system at Lake Susan Park Pond. The city pumps water
from the pond to irrigate their baseball fields?2. When the pump is not being used for irrigation, it
instead diverts to a newly built iron-sand filtration system to remove excess phosphorus. Water is

EXISTING LAKE LEVEL

PROPOSED LAKE LEVEL

- HYLAND LAKE TO COLORADO POND . . . . i
: PAGEsa TR AAR, EATLET q Cotorado AN LAE EEmoRsTIon filtered through sand mixed with iron filings. The sand filters out phosphorus particulates, and when
w Pond . . .

: L ERE the iron rusts it removes dissolved phosphorus?.
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¢
'/ PROPOSED IMPROVEMENTS
1
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Left: the spent lime system, soon after
installation

Existing Colorado Pond
Lift Station

Above, top: spent lime
HYLAND LAKE RESTORATION

FIGURE 6 Above, bottom: District staff member

tests filtration efficiency of different
combinations of spent lime and sand

PROFILE OF HYLAND LAKE TO COLORADO POND OUTLET

Hennepin County Park Reserve District .
BARR ENGINEERING CO.
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Aquatic invasive species

One of the District’s most persistent concerns is the management of
invasive species. Two of these species are eurasian watermilfoil and
curlyleaf pondweed, both of which are aquatic plants that have a ten-

P. crispus littoral-wide mean biomass (incl. turions) at peak

dency to out-compete native counterparts and decrease lake health 150,00 season in Lake Riley
and recreation opportunities. . 160'00 Not Treated Treated
From 2015 to 2017, the District partnered with Dr. Ray Newman of the University of Minne- % '
sota to study a variety of treatment methods on Lakes Susan, Staring and Riley to find S 140.00 -
which are the most effective at managing invasive plants while allowing native vegetation 2 120.00 -
to take root and thrive for long term control™. Legend %
Rilzy EWM Delineation 2017 g 10000 }
Denisty_Ra 9
- aa) 80.00 -
. : 5 60.00 -
| 20170TFTreatmentArea (a8
2 40.00 -
A
20.00 -
Left: curlyleaf pondweed growing in a 0.00 ﬁ - ——— ; —

District lake
2011 2012 2013 2014 2015 2016 2017

Top right: Eurasian watermilfoil

Bottom right: Eurasian watermilfoil
relative abundance in Lake Riley, 2017.

Figure 21. Peak biomass (g dry/m?) of curlyleaf pondweed in Lake Riley. The vertical
line represents the beginning of herbicide treatments and divides pre- and post- treatment
Figure 19. Eurasian watermilfoil June 2017 relative abundance and delineated treatment

Far rlgh t: response Of Cur/y/eaf block (purple) with acreage in yellow boxes. The three plots on the east were treated years . POSt—treamlent deCIineS arc Slgniﬁcant (p S O . 05) .
p on d wee d to treatment with Renovate OTF and the three in the west with Sculpin G.






