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Background

Spring Lake is a recreational lake locatedantral Scott County, Minnesota. The lake is listed on the

State Impaired Waters List as impaired for aquatic recreation due to excess nutrients. Monitoring
completed by the PriorLake LINA Y3 [ 1S 2 SNBRKSR 5A&GNAROG o6t [ {[2¢
phoghorus as the nutrient most contributing to water quality impairment and algae blooms. That

study also noted that a significant portion of the phosphorus entering Spring Lake was in the form of

dissolved phosphorusoluble reactive phosphorus, or SRR)s making it readily available for algal

uptake. Spring Lake flows directly into Upper Prior Lake, which is also listed as impaired due to excess
nutrients.

The treatment system involveke injection of 32.5% liqui€ S /sdilution intoa stormwater ponglor
desiltation basin The iron within theC S /bifds with the dissolved phosphorus in the water and
creates colloidal particles (floahich settle at the bottom of the basinThe treated watethen flows
downstream into Spring Lake.

In 1998, the PLSLWD constructad ¥ S NNA O OK f 2 iNdhtRBtend t€ Bdcipitate SRP bubdf G
stormwater from County Ditch 13, the main inflow to Spring Lake. The system was constructed as part
of a Minnesota Pollution Control Agency (MPCA) Clean Water Partnership Implementation Project. The
treatment systembegan operating under a permit from the Department of Natural Resources. In 2004,
the treatment system permit was renewed as a National Pollutant Discharge Elimination System permit
administered by the MPCA. The District applied toMieCA for a renewepgermit in 2009. That permit

was approved in 2012However, he system did not operate in 2011 or 20d2cause it no longer met

the requirements of the permit During this time, the District was working towardlesign that would

meet requirements of th@ew MPCA permitThe old system injecte@ S /dife€tly into the channel
immediately downstream of the Ferric Chloride weir on the south side of Highway 13 where it would
mix until reaching the desiltation pond

In July2013, he treatment facilitypegan
operatingagain after it wasetrofitted to
meet new MPCA permit requiremenfBhe
new designtransfersC S /uridérground for
900 feetfrom the treatment building
through adouble walled pipe to aulvert
north of Highway 13hat flows directlyinto
the desiltation basin.The newdesign
addresssthe previous concerns of the
MPCA by avoiding direct discharge iato
water of the state, and insteadjoes
directlyinto a stormwater pond.

Theretrofit project was designed by :
consultants Bolton and Menk, Inc. and  Figurel. BypassNeir

installed by S.M. Hentges & Sons, Irfidie

new desigrallowed for more water to be treated as compared to the old system. With the old system,
high flows ould resuspend phosphorugon flocculantswithin the basinand flush the flocculent
downstream and into Spring Lak&he new systewas designed to overtop a bypass weindflow
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around the desiltation basirfjeforethe flows reached a point of resuspension in the ponkhis allow
for the maximum amount of phosphorus to be treated withoasuspendinghe material in the
desiltation basin.Staff reviewed the project design and confirmed it eagrating as designed.

Spring Lake

Desiltation Pond

Overflow Bypass Weir

Injection Point

Underground Pipe

Ferric Chloride
Treatment Facility

Figure2. Aerial Map of Ferric Chloride Treatment System

Operationsand Maintenance

For a video tutorial on how the system works, visit
https://www.youtube.com/watch?v=Nr7kr
CE8vQ&feature=youtu.be

Access is needed to the Desilt pond outlet and injection
site. Agrass path to the outledf the Desilt pond was
regularly mowed by the homeowner, Gary Stevens.
Whenthe water level of the outlet walowenough he
voluntarilydrove his lawnmower across the outlet and
mowed a pathifrom the outlet of the Desilt pondo the
injection site at the bermWhen water conditions were
too high, stafiveedwhippeda path to the injection site.

Figure3. Weed Whipped Path from Desilt Pond
Outlet to Injection Site

The Scott County Highw®gpartment cleared brush and mowed tleelges of thedriveway to the
Ferric Chloride shed. Mowing and clearing is necessary for the Ferric Chloride delivery hawek &
clear path to the shed and to reduce encroachment on the driveway.


https://www.youtube.com/watch?v=Nr7kr-CE8vQ&feature=youtu.be
https://www.youtube.com/watch?v=Nr7kr-CE8vQ&feature=youtu.be
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City of Prior Lake stafPublic Work&Vater Departmenthelps PELWD staff maintain thgump, hoses,
and injection siteevery year. Each spring, City staff inspectsptimap and hoseseplaces old and worn
parts,re-installs the injector, starts the pump, and ensures proper pumping. In fall, the City staff
winterizes the facility by purging the ferric line to prevent freezamgiremoves cleans, and stores the
injector ina Cityfacility overwinter.

Other routine maintenance by PLSLWD staff included cleaning the staff gauge, removing debris from the
Ferric Chlode andbypassweir, installing snowmobile signs, downloading and calibrating the ultrasonic
distance sensor, inspecting the facility 3 times per week, taking flow measurements and weekly samples,
andcleaning in an@round the shed.

Operations and Mainteance iemsthat were done irR020, in addition to theabovementionedroutine
items:

1 A temporary fish barrier was installéal April

1 Loweredwater level in wetland for permanent fish barrier installation

1 Permanent fish barrier was installeat the ferric chloride weim August The wooden deck over
the weirand tines to block fisiwas replaced with a metal de@kich has ability to raise and
lower tines to block carp

1 Carpwere removed from th&seis Wetland

1 Ad itdag statio®  dopedatedabove and below weio monitor if the carp are getting into
the Geis wetland

1 A carp tr wasoperated at the outlet of thelesdit pond. Cameras were installed

1 Had tooperate pump in manual modgue to temporary barrier affecting water levels and
therefore discharge

1 Pumpturned off fromAugust 24September 30 for fish barrier installati@md no flowin ditch

1 Eye wash station maintained

f Anewdrivewaydesignwasanaly® (2 0S f Saa Ayl MbchkagBe 2y (GKS
constructedin 2021

1 Repaieddamaged grass after ferric delivery truck got stuck
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Figure4 Newwalkingdeck ovemweir andfish barrier

Ferric Usage

The tankstored 1,541 gallonsover winter and began dosing on March Mhen the pump was shut off
at the endof the season2,237gallons wee left in the tank Twoshipmens of Ferric Chloride occurred
in 202@ 3,200gallonson April 7and 3000 gallon®n July 1 Atotal of 5,833 gallonsof Ferric Chloride
treatedthe streambefore it reached Spring Laks shown in Table. 1

Tablel. FerricUsagé dza | 3S ¢l ay Qi #HNI O1 SR LINA2NJ (2 Hnawm

2020 141 6,200 2237 5533
2019 1385 6450 1955 5880
2018 3700 3500 1350 5850
2017 1970 8800 3500 7270
2016 2680 6000 1950 6730
2015 2925 3000 1445 4480
2014 N/A 10200 2925 >7275
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During theApril 7 ferric chloride delivery, the tanker truck got stuck in the ditch when trying to deliver.
Thisfurther enhances the need to modify theideway to make is safer and easier to deliver ferric
chloride. A towtruck was called to pull theanker truck out of the ditch and theitch and grass was
destroyed in that area.

Figure5 Tanker truclgot stuck in ditch when trying to deliver

Future Maintenance

Carphave been observed in the wetland adjacent to the Ee@loride shed (Highway 13 Wetland) and
the water has become noticeghinore turbid in the past few years (visually andhe data). In 2018,
WSBonsultingestimatedl,452:615 carp are living in the ponaquating to a biomass 48861

pounds peracre. Becausehe old fish barrierwasmissing tines and inoperablanew fish barrier was
installed in 2020.That barrieralso includeda new, safer and sturdievalking deck Staff and

consultants will continue térack and remove carp in the wetland until levels are at a manageable level
that does not affect water quality.

The ferric chloride tank is no@8 years old and needs to be replace8taffhas researchedptions for
removing and replacing the tanld consiérable complication regarding the facilitythat the shed was

not designed for the tank to be removed, so the shed will need to be at least partially dismantled. The
tankwill be replacedas soon aboard of managers approve funds ®new tank

The drivewayto the shed continues to be an issue when ferric is delivered. Staffibasssediesign
2LI0A2ya GKFG O2dzZ R NBRdAzOS i pdvidRéaddr ad&ss oetyeSelivey (1 K S
driver. Modificationscantake placewhenboard of managers approve funds for this project

A study (Upper Watershed Blueprifty Wendk is beingconducted to analge the efficiery of the ferric
chloride treatment facility.The study wildetermine if there are modifications to make tlsgstem even
more effective by removing more pephorusfrom County Ditch 13 before reaching Spring Lake
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Desilt Pond

Thedesilt pond needs to be cleaned dlaredged)when the pond starts filling ugvith sediment. The

last time the pond was dredged was 20dr] that wasdredged down to 902 feet in mean sea level. As

storage volume is reduced, the detention time for settling and pollutant removal efficiency is reduced.
hyOS (KS LRYR o02G02Y ySINA dpnyQs (KS LRYR akKkz2dzZ R

In 2019, staff mapped thebathymetry of thepondusing akayakthat has theBioBasaunit attached to it
The pond was fountb be about7-8 feet deep(bottom elevation ofto n o dnpghé middle andas a
result, islikely severayears away from needing to be dredgetihe bathymetry map ishown below.

Some listoric pond dredgingnd surveynformationis summarized here

MPTYY 58aAfd LRYyR O2yaidNHzZGSR 6AGK | 02002y StS@
My Y 58aAfd LRYR 020G0G2Y adz2NDWSeSR |G dontoyQ

1999: PondwaBNBE RISR (2 |y StS@FIiA2y 2F dnudpQ

HnnpyY t2yR 020G0G2Y adz2NBSeSR i dpnndpQ

HaMmnY t2yR 02002Y ada2NBSeSR i dncopQ

2012: PondvasR NB R 3 S R (asBuilt sunveydvai@ble)

HAMCY t2yR YILIWLISR o6& tf | usidglBuBaselsoftareSa iA Yl SR (2 o
2019: Pond mapped twice with BioBase kayak setup. It was mapped sndu@ctober (before and

after Highway 13 culvereplacemenj to see if the desilt pond would fill in with sedimeafter

construction BioBase shows it is still about the same as 20461 0 ®p Q @

Figurer. - Bathymetry map of Desilt Pond @26/19 (left) beforeHighway 13 culvert constructistarted. Bottom of pond
gl a dBathhrpe@ty map of Desilt Pond ®824/19 (right) after Highway 13 culvert was replaced and thétbm still
YIELIWISR 2dzi G Fo2dzi hbnodpQod









