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Vision Statement

The Lake of the Hills watershed complex is a valuable natural resource that sustains a healthy and
balanced ecosystem. It is biologically diverse and supports a healthy quality of life for people, plants,
andanimals.
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1. Executive Summary

The Lake of the Hills complex waslt in 1972 after construction ofthe Interstate 280 bypass of

Davenport was completed. The compleonsists of five lakes; Lake of the Hills, Blue Grass Lake, Railroad
Lake, Lambach Lake, and Lake Canyada. Four lakése(Lake of the Hills, Blue Grass Lake, Railroad
Lake, Lambach Lake) lie within the boundaries of West Lake Parkagi@2fark owned and operated

by the Scott County Conservation Department. Lake Canyada is privately owned and operated. Sale of
Lale Canyada and its surrounding property occurred early in 2015, and the area is expected to undergo
conversion from a mobile home development to sinfgieily housing within the next couple of years.

[F1S 2F GKS 1 Affta Aa REBAEBNZ2VISC RO /F{2INA & LINBSTam® | (DY i
gSGflFryRaAaQ o/flaa .o0[200X |YyR WKdzYty KSFfGKQ o/t a
defined by the lowa Administrative Code . The lake is listed on th&la@m 303d list of impaired

waters due to aesthetically objectionable conditions as a result ef¢del algal growth/chlorophyll and

turbidity. Using the median values from approximately 44 samples from the lowa DNR ambient lake
monitoring surveys from200@ nmp 652y Ay 3 S £ ®X wampOI /NI a2y
for Secchi depth, chlorophyll a, and total phosphorus were 65a66 66, respectively, for Lake of the

Hills. Thereis a rising trend for all three TSI parameters for this time peismek (Figure 5, page 19

According to Carlson (1977), the Secchi depth, chlorophyll a, and total phosphorus TSI values all place

Lakeof the Hills in between the eutrophic and the hypereutrophic categories. These values suggest high

levels of chlorophyll a and suspended algae in the water, moderately poor water transparency, and

moderately high levels of phosphorus in the water column.

Current gdiment delivery is estimated to #097.6tons per year. Phosphorous loading from all

sources is estimated to b&758pounds per yearA Total Maximum Daily Log@MDLhas been

written, and is in the process of beimgviewedby the lowa Department of Natural Resoureesl the
Environmental Protection Agency (EPH)e TMDlallows for a total phosphorous load of 1,030

Ibs/year. To attain this load, the TMDL requires an overall phosphorous reduction of 78% from all
sources. Tachieve this target and set measurable goals, RUSLE/GIS/Pollutant Calculator model outputs
have been modified based arvIDL results.

This plan is intended to build the foundation for continued improvement efforts within the Lake of the
Hills watershed, ad be a catalyst for additional watershed improvement projects within Scott County.

2. Community Engagement

Public involvement is an important part of the watershed planning process since it is the land owners,
tenants, and citizens who directly manage diné in the watershed that determine the water quality in
Lake of the Hills. A planning process has been completed that ensured that critical local stakeholders
were involved in the decisiemaking process that has resulted in goals, objectives, anceglies for
improving water quality in Lake of the Hills.

Lake of the Hills is a relatively small watershed, but it has a nearby urban population that supports high
recreational usage of the lakes complex. The Lake of the Hills complex is located 0.2Wvawiles
Davenport, lowa, west of and adjacent to Interstate 280. Public use for Lake of the Hills/West Lake Park
is estimated at approximatel®00,000visitors per year. A popular destination for residents in the Quad
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Cities metro area, users of the lakand surrounding recreation area enjoy fishing, boating, -yeand
camping, picnicking, shelter rentals, swimming, and access to a robust trail system. Additionally, West
Lake Park hosts annually the Quad Cities Triathlon, a USA Triathlon sanctiomedvelieapproximately
600-700 participants

A RASCAL assessment was conducted by local residents and the Scott County Conservation Board. Prior
to beginning the RASCAL, all landowners and farm operators within a 200 ft. boundary of the watershed
were sei a letter notifying them of the RASCAL process and the future lake restoration project. More

than 120 letters were sent. Furthermore, the Scott ColMBC ®istrict Conservationist spoke directly

with over 100 landowners about the challenges facing LdikireoHills complex and how they could

participate in the conservation of the five lakes. The District Conservationist also inventoried existing
practices to determine whether or not they are still having their intended conservation effect. This
gualitative assessment indicates that many conservation pracice20+ years old terraces and

basinsc and inneed of rehabilitatiof

Since 1975, a mobile home community known as Lake Canyada has been located just South of West
Lakeg one of the five lakesiithe complex that flows directly into the Lake of the Hills. Ownership
changed hands over the years and in March 2012 it went into foreclosure. It was acquired by an
investment company headquartered in Texas, doing business as Lake Canyada LLC. Tiyssampa

the process of closing the trailer park with plans to develop the area into single family homes. The
company has expressed an interest in working with the Conservation Board to address any watershed
issues associated with the lake and/or futurevdlpment. Sinc&976, Scott County Conservation

Board has provided the waste watieeatment for Lake Canyadander an lowa Department of Natural
Resourcedlational Pollutant Discharge Elimination Syst&RDERermit. When the countybegan the
re-permitting process, the mobile home park owner was notified that it would be disconnéaedthe
O2dzyieQa HSeENAaRBIDIEAZ2Y o1 a YIRS o6lFaSR 2y (KS
system and the fact that ittilized almost 90% of the combined sewer systems capacity. This
disconnection will require Lake CanyathC to build theiown waste water treatment systerim the

future.

3. Watershed Characteristics

The Lake of the Hills watershed is locategr an urlan ared, but the watershed is largely agricultural.

The Lake of the Hills Complex was constructel®ir2 and consists of five lakes.ake of the Hills, Blue
Grass, Railroad, Lambach, and Lake Canyada. Lake Canyadztely owned, and the other four lakes

lie within the boundaries of West Lake P@rigure 1. Lake of the Hills Watershéd)est Lake Park is

620 acres within the 628.5acre watershed. The main basin of the complex, Lake of the Hills, is
approximdely 54.6 acres, with 2.4 miles of shoreline. It has an average depth of 9 feet with a maximum
depth of 228 feet. The other three lakes serve as sediment retention ponds, but also offer recreational
fishing.In addition to fishing, the lakes complex ip@pular destination for residents in the Quad Cities
metro area who enjoy boating, camping, picnicking, swimming, and access to a robust trail system.

1 Forty-three locationswere identified for rebuilding and rehabilitating terraces and basins.
225 miles from the City of Davenport
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Lake of the Hills is fed by Black Hawk Creek. A dam is located at theneasteof the lake and thiake
outlet feeds back into Black Hawk Creek. The watershed to lake area Bfliwhigch indicates watershed
conditions have a potentially large impact odake water quality.
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3.1PhysicalCharacteristics

The Lake of the Hills Watershed i6&83acres The Lake itselfds a surface area of 54.6 acressulting
in a watershed to lakeatio of approximately 30The storage capacityf the lake is approximately 538
acrefeet of waterand there are 2.4 miles of
shoreline Figure 2, Lake of the Hilkke
depth and contoursnap shows the
submerged equivalent of an aboveater
topographicmapL i &aK2¢6a GKS
submerged terrain and t@tion of maximum
depth, which is approximatel22.8 ft., with
anaverage deptlof approximately 98ft.

Table 2, Lake of the Hills Summdists the
general characteristics dfake of the Hilland
its watershed. Physical characteristics are
based on(1) results of the statewide survey
of lowa lakes conducted from 2006 through
2010 by lowa State University (ISU), (2)
results of the statewide ambient lake ’ ) Loke of the Hills
monitoring program conducted from 2006 ' cSoofiCounly
through 2008 by University Hygienic Mhean Depth 981
Laboratory (UHL), (3formation from the A’l:-:‘;asmn
IDNR Fisheries Bureau, (4) results of the e
IDNRcounty voluntary beach monitoring

program in 2008, 2009, and 2010, and (5)

results of U.S. EPA/IDNR fish contaminant
monitoring in 2009 and 2010

Depths adjusted fo Crest Elevation
Coordinates are UTM Zone 15
ArcGIS 10.0 Basemap Imagery
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Figure2. Lake of the Hilldake depth and contours

3.2Hydrology

Lake of the Hills lies within the Coppeifaack (HUE), Mississippi RiveBlack Hawk Creek (HU0) and
Mississippi RiveKickapoo Slu (HUL2) watersheds. Black Hawk Creek is the main contributing source
and empties into the northwest end of Lake of tHéls. See Tablelilowfor additional information
regarding Lake of the Hills and its features.

Table2. Lake of the HillSummary

DNR Waterbody ID ID Code: IA 01-NEM-00160-L_0
12-Digit Hydrologic Unit Code (HUC) | 0708010106
12-Digit HUC Name Kickapoo Slu i Mississippi River
Location Scott County, S25, T78N, R2E
Latitude 41.40° N (ambient lake monitoring location)
Longitude 91.40° W (ambient lake monitoring location)
Al Primary contact recreation
Designated Uses B(WW-1) i Aguatic life
HH i Human health (fish consumption)

Table Continued on the next pag
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Table 2. Lake of the Hills Summacyo nt i n

Tributaries Black Hawk Creek, unnamed tributary
Receiving Waterbody Black Hawk Creek

Lake Surface Area 154.4 acres (excludes upstream lakes)
Length of Shoreline 112,360 feet

Shoreline Development Index 2.25

Maximum Depth 122.8 feet

Mean Depth 19.8 feet

Lake Volume 1538 acre-feet

Watershed Area 1,683 acres (includes lake)?
Watershed:Lake Ratio 30:1

Lake Residence Time 297 days

1Per 2015 bathymetric survey and subsequent calculations
2BATHTUB model prediction for average annual conditions (2008-2012)

3.3Soilg

Lake of the Hillsvatershed is dominated by thBowns soikeriesassociation which comprises
majority of the watershedsee Figure 3, Soils MapGara, Tama, and Atterberry soils are also prominent
in the waershed(see Table 3, Watershed Soils).

Lake of the Hills Watershed, Scott County
Soil Units

Soil Unit - Soil Map Unit

B ATTERBERRY - 0291A1

Wl COLO-ELY COMPLEX - 0011B1
Il DOWNS - 0162X0

B EXETTE - 0763E3

B FAYETTE - 0163D2

B GARA - 0179X0

[ GARWIN - 0118A1

D KILLDUFF - 0020D3

[] LINDLEY - 0065F1

[7] MUSCATINE - 0119A1

[] ORTHENTS LOAMY - 5040A0
[] ORTHENTS NEARLY LEVEL - 5080A0
I SHELBY - 0024X0

B 1AMA - 0120X0

Bl 1IMULA - 0673X0

Bl WALFORD - 0160A1

Il WATER - 500000

=—r= ) Source: Esni, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AEX.
bas o 025 5 o5 1 midgetmapping, Aerogrid, IGN, IGP, swisstopo, and the GIS User Community

Figure 3. Soils Map

3 According to 2015/2016 TMDL by the lowa DNR,564 acres excluding lakes
4 Information taken fromSSURGO coverage developed by the Nationgbé2ative Soil Survey from the USBIRCS
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The Downs series accounts for.8% of the watershed. itonsists of very deep, well drained soils
formed in loess. These soils are on interfluves and side slopes on uplands and on treads and risers on
stream terraces. Slope ranges from 0 to 35 percent.

The Gara series accounts for 1% ®f the watershed. It ewists of very deep, well drained soils formed
in till. These soils are on interfluves, side slopes, and nose slopes on dissected uplands. Slope ranges
from 5 to 40 percent.

The Tana soil series accounts for 963of the watershed area and consiswvefy deep, well drained soils
formed in loess. These soils are on interfluves and side slopes on uplands and on treads and risers on
stream terraces in river valleys. Slope ranges from 0 to 20 percent.

The Atterberry soil series accounts 4% of thewatershed. It consists of very deep, somewhat poorly
drained soils formed in loess on uplands. Slope ranges from 0 to 6 percent.

Table 3. Watershed@ls

Approximate| Description of
Dominant| Approx. #| Percent of Surface Soil Runoff Drainage | Hydre Farmland Erodible
Soils of Acres | Total Area Level potential Class group Class Class
WeHdrained Farmland of
Downs 888 56.8% silt loam; Medium Well drained C statewide Erodible
eroded importance
WeHdrained Farmland of
loam:; statewide
Gara 186 11.9% moderately to High Well draineq C importance/N¢  Erodible
severely Prime
eroded Farmland
Welldrained Farmland of
Tama 145.5 9.3% silty clay loam Low/Medium| Well draineq B statewide Erodible
eroded importance
Somewhat Somewhat
Atterberry 100 6.4% poorhdrained| Low/Medium poorly C/D Prime farmlan|  Erodible
silt loam drained
Somewhat Somewhat Erosion
Muscatine 70 4.5% poorlydrained Low poorly C/D | Prime farmlan ;
. - Resistant
silty clay loan drained
_ V\/S?#dlgrr:?d _ Farmlar_ld of _
Timula 375 2.4% ' Low Welldrained B statewide Erodible
severely .
importance
eroded
Other 136 87% | T | e | e | e e s

5 Using a total watershed area of 1,564 acres, which is the size of the watershed excluding water bodies

Lake of the Hills Watershed Management Plan
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3.4Climate

According to the Midwest Regional Climate Center the average annual maximum temperat8oefior
Countyis 59.4degrees Fahrenheit, and average minimum temperatud®idegrees Fahrenheit.
Average annual precipitation &1.12 inches, with 8.3 days of rainfall greater than 1 inch ag® 8ays

of rainfall greater than ¥z incfTable 4 shows thannual rainfall ér the weather station at Lock and Dam
14 inLe Clairelllinois (in close proximity to West Lake Pan@r the past 20 years.

Table 4 Le Claird&D 14 Rainfall Data; 1993 to 2013

YEAR | JAN | FEB| MAR | APR| MAY | JUN | JUL | AUG | SEP| OCT| NOV | DEC| ANN
1993| 1.89| 0.7| 34| 26| 252 9.2|274| 6.84|438| 04| 0.85| 1.44| 36.96
1994| 0.81| 2.16| 0.62| 1.81| 2.02| 5.75|2.88| 3.37|1.58| 1.05| 6.12| 1.62 | 29.79
1995| 1.65| 0.01| 1.63| 55| 6.13| 143|4.81| 4.17|1.13|1.81| 3.16| 0.14| 3157
1996| 2.48| 0.77| 1.01| 2.67| 9.68| 2.19|1.36| 4.28|1.99|2.93| 1.01| 1.24| 31.61
1997 | 1.03| 3.67| 1.12| 0.84| 255| 2.3 1| 3.85(2.27|1.28| 1.07| 2.04 | 23.02
1998 | 1.68| 3.13| 4.21| 543| 3.22| 7.35|1.74| 494|3.87|7.05| 2.12| 1.27 | 46.01
1999| 1.86| 1.11| 1.09| 6.8| 2.89| 4.7|3.62| 2.37|3.89|0.89| 0.56| 2.14| 31.92
2000 0.49| 2.38| 13| 469| 4.28| 8.58]| 3.45 2.2|15.89|1.02| 1.91| 1.97 | 38.16
2001| 1.85| 4.07| 1.78| 3.37| 7.16| 3.58|3.23| 3.84|3.95| 4.41| 1.62| 0.93| 39.79
2002| 0.72| 1.47| 191| 494| 5.28| 5.31|6.57| 4.52|0.89| 3.57| 0.28| 0.58| 36.04
2003| 0.36| 0.23| 1.22| 2.09| 5.33| 3.33|5.32| 051|4.11|1.52| 2.32| 2.82| 29.16
2004| 0.63| 09| 4.05| 1.53 7.9 3.3|176| 4.78|1.12| 3.85| 2.88| 0.91| 33.61
2005| 2.34| 1.18| 1.21| 1.29| 2.84| 1.13|1.26| 2.09| 1.47|0.38| 2.11| 0.75]| 18.05
2006| 2.54| 0.59| 5.51| 4.37 3.7| 2.38|3.28| 547|156|2.48| 2.23| 2.69| 36.8
2007| 0.77| 18| 461| 3.62| 1.76| 5.6|9.98| 589|0.86|2.35| 0.89| 3.58| 41.71
2008 12| 322| 094| 473| 5.22| 8.48|518| 1.69|9.31| 2.3| 1.17| 4.98]| 48.42
2009| 0.68| 1.2| 553| 5.39| 3.94| 576|6.65|10.77| 1.56| 6.43| 1.71| 2.34| 51.96
2010| 192| 0.81| 2.22| 2.78| 5.96| 8.01|6.59| 557|4.28|2.19| 1.82 2| 44.15
2011| 091| 1.36| 13| 5.25 52| 3.78|3.64| 3.12|2.81|0.89| 4.49| 2.61| 35.36
2012| 0.76| 1.9 16| 6.08| 3.32| 3.43|0.52| 4.67|201|292| 1.16]| 3.17| 31.54
2013| 2.75| 1.34| 18| 6.76| 863| 4.47|2.01| 1.06|1.65|2.06| 0.75| M | 33.28
MEAN| 1.23| 1.25| 2.28| 3.45| 3.95| 4.39|3.96| 3.99| 3.05| 2.62| 2.08| 1.89| 34.12

# IEM Climodat http://mesonet.agron.iastate.edu/climodg

3.5HistoricLand Use

Settlement first began in what became Scott Count¥833.In 1836 the first survey of public land in

lowa was called for, and by March of 1837 the Scott County area had been completely surveyed. The
Government Land Office (GLO) conducted the original public land survey of lowa during the period 1832
to 1859. Deputy Surveyors and their assistants produced both field notes and township maps that

briefly described the land and its natural resources (vegetation, water, soil, landfotha the time of

the survey.The historianaps and survey notes are one of fewalaources about vegetation

distribution before much of lowa changed to a landscape of intensive agriculiimey indicate that at

the time,over 99% of the land area was in prairie, with intermitteak-timber and marsh land.
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3.6 Current Land Use

In 2012,afield level &nd use survey was conductéat the Lake of the Hillsvatershed in order to

obtain land use and conservation practice data at the field level. The key data collected as part of the
survey included current land use, tillage practice, crop residue, and conservation practices. The survey
was performed primaly via visual reconnaissance, althoughalddRCS and other agency persdnne

were consulted to obtain informationroparts of the watershe@here access was challenging/hile

there isa certain level of subjectivity to this type of survey, especiallymtietermining crop rotations

and residue levels, this approaelasthe only way to collect this amount of detail #e time. See

Figure4, 2012 Land Usklap and Tables, 2012 Land Use.

Lake of the Hills Watershed, Scott County
2012 USDA Landuse
2,

Landuse

M Alfalfa

%2 Row Crop
CRP

M Farmstead

B Grassland

M Industrial

M Pasture

Bl Residential

Il Roads

g P : / ///

Landuse, tillage, & managment information was originally collected by local watershed personnel via a 2009 windshield survey of the

@ watershed. Changes that had occurred within the watershed since 2009 were updated using the USDA's 2012 Cropland Data Layer.

[ ——

|
1 Miles

Figure4. 2012 Land Use Map

Tableb. 2012 Land Use
Land Use Area (acres) Percent (%)
Row Crop (Corn and Soybeans) 670.7 41.2
Developed 333.5 20.5
Timber 330.6 20.3
’Grassland 139.2 8.5
SWater 64.0 3.9
Pasture/Alfalfa 91.0 5.6
*Total area = 1629 100.0
Yncludes urban areas, roads, and farmsteads
2Includesgrassed waterways and conservation reserve programs
3Includes waterbodies in the watershed, but excludes 54.6 acres of Lake of the Hills
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4. Water Quality

L2¢gl Qa 2FGSN)vdzh t AGe {GFyRIFENRAa Of AaATFe uded f & dzNF I
Waters can also be protected for other designated uses, including drinking water, recreation uses like
swimming, and supporting fish and other aquatic life. Designated uses are protected by specific water

j dzt £ A& ONX (S NXegralatirRpolidyKaS deaciibediirbtiiedowa WailleA Quality

StandardsWhile all five lakes are recognized by the lowa DNR, Blue Grass, Lambach, Railroad, and Lake
Canyada lakes are not monitored for the purpose of a 305(b) repberefore, this section focusen

Lake of the Hills.

4.1 Designated Usand Impairment

According to the lowa Surface Water Classification, Lake of the Hills is designated, fuimdry

contact recreation, B(LWaquatic life, and Hid human health uses as described below. Lakinef

Hills wadisted on the 200803(d) impaired waters listing for elated indicator bacteria levels, in 2010

for algal growth/chlorophyll aand in 2014 for turbidity In 2012, monitoring data indicated that Lake of
GKS 1 Affa g1 a appso8ed W@fonticatarbarteria@nd it waemoved from the

303(d) impaired list for indicator bacteria. The lake remains listed for algal growth/chlorophyll a (Karen
A. Flourney, Water, Wetlands and Pesticides Division, United States Environmetdeati®noAgency
Region 7 2012 Decision Document).

Al (Primary Contact Recreation)

Waters in which recreational or other uses may result in prolonged and direct contact with the
water, involving considerable risk of ingesting water in quantities suffittiepbse a health

hazard. Such activities would include, but not be limited to, swimming, diving, water skiing, and
water contact recreational canoeing.

B(LW) (Aquatic Life)

Artificial and natural impoundments with hydraulic retention times and other waysand
chemical characteristics suitable to maintain a balanced community normally associated with
lakelike conditions.

HH(Human Health)
Waters in which fish are routinely harvested for human consumption or waters both designated
as a drinking waterupply and in which fish are routinely harvested for human consumption.

Fisheries Assessment

The lowa DNR completediaheries analyses using data from a fish survey compiet@813 This
providesa valid snapshot of thstatusof the fishery. Théour major fish specieund in the Lake of the
Hills Complex arBluegill,LargemouthBass,Channel Catfisland White Grappie. Other fish present
include WhiteAmur (grass carp), Gold ShinBainbow Trout, and Brook Trout. Tiger musky no longer
persist inthe lake; they inherited an intolerance for warm water temps from one of their parents
(northern pike).The stocking history and the proportional stock density (PSD), relative stock density

Lake of the Hills Watershed Management Plan Pagel3



preferred (RSEP), and relative weight (RW) provide indioas d health of the fishery, an explanation

of which follows.

Historical Stocking

Historically, White Amur (grass carp) were likely overstocked; many still persist and contribute to the
lack of submersed aquatic vegetation in the laeibsequently, the available nutrients (normally tied
up by submersed aquatics) are utilized by micogsc algae, filamentous algae, and duckweed which
contribute to reduced water claritySince stocking the White Amur/grass carp, research has improved

our understanding of grass carp lifespan and feeding preferenties.DNR does not currently utilize

these fish in public water bodies and suggests an extrehgdlistocking ratidor private pond
owners.Appendix 3, Stocking Historghows stocking date, species, number, and size.

Stocking Density and Weight

Table6, Stocking Density and Weigkhows theacceptable range fogndobserved levels ¢f

proportional stock density, relative stock denseferred, and relative weight (Rw} stocked fishThe

proportional stock densitiePSDare within the acceptable range, but fish condition ég the best (i.e.,
the fish are a little thin).The relative stock densipreferred (RSHP)values suggest that there are some
fIF NESN) olFadaa FyR ONILWLASaE
these observationgseeAppendix D. Fisheries Sampl)intay include direct competition with

undesirables (e.g., gizzard shad), turbid water (from sediment inputs, sediment resuspension by carp,
and nutrient inputs that lead to algal bloomd}.is also likely that largemouth bass and white crappie

ma&hyldrge blaedilSExflahationg farf S N& =

compete diectly for the same food resource3he largemouth bass length frequency is somewhat
artificial as the larger fish may be a result of the stocking of excess langeg stockfish from the

Fairport Hatchery after they are no longer needéfl13 may not ve been a successful spawn for the

crappies as small fish in the length frequency histogaaenot observed. Alternativelyhis could
simply be elated to the small sample size

Table6. Stocking Density and Weight

Fish Acceptable Range Lake of the Hibk
Bluegill PSD =260 PSD =28.91
RSEP = 520 RSBEP =0
Rw =100 Rw = 95.85
Largemouth Bass PSD =4Q70 PSD =28.91
RSEP = 1(; 40 RSEP = 26.67
Rw =100 Rw =78.72
Crappies PSD =3Q60 PSD =41.38
RSEP =>10 RSBEP = 13.79
Rw =100 Rw =85.1
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2014305(b) Assessment fdrake of the Hills

A water qualityassessmemB L2 NI F2NJ [ F 1S 2F GKS 1 Affta Aa LlzmfAa
Water Quality Standards classify all surface waters in lowa as being protected for general uses.

Waterbodies can also be protected for drinking water, and recreation uses like swimming, and

supporting fish and other aquatic life. Designated uses are protected by specific water quality criteria,

which waterbodies are used to assess water bodies.

Theuses$ discussedor Lake of the Hillevatershed are:

1 Class Al
1 Class B (LW)
1 Class HH

Al = Waters in which recreational or other uses may result in pgaldrand direct contact with the
water, involving considerable risk of ingesting water in quantiigfficient to pose a health hazard.
Such activities would include, but not be limited to, swimming, diwireger skiing, and water contact
recreational canoeing.

B (LW) = Artificial and natural impoundments with hydraulic retemtiimes and other physat and
chemical characteristics suitable to maintain a balanced community normally assowittiddke-like
conditions.

HH = Waters in which fish are routinely harvested for human consompti waters both designated as
a drinking water supply and in wdh fish are routinely harvested for human consumption.

Summary

The Class Al (primary contact recreation) uses are assessed (monitaiied)d LJ- NI A I £ £ & & dzLJLJ2 N
aesthetically objectioniale conditions caused by algalbidity.

Note: Class Al as were added to this lake in the March, 2006 Surface Water

Classification.¢ KS / fFaa .6[20 Ol ljdzr A0 ftAFSUOL dzaSa I NB
& dzLJLJ2 NdheSish @onsumption uses are assessed (monitored) as "fully supported" based on
results of fsh contaminant monitoring in 2009 and 2010.

Sources of data for this assessment include (1) results of the statewide survey of lowa lakes conducted
from 20092012 by lowa State University (ISU), (2) results of the statewide ambient lake monitoring
program conducted in 2008 by University Hygienic Laboratory (UHL), (3) information from the IDNR
Fisheries Bureau, (4) results of the IBD&¢Rnty voluntary beach monitoring program in 262012, and

(5) results of U.SEPA/IDNR fish contaminant monitoriimg2009 and 2010.

6 Definitions from Chapter 64 lowa Water Quality
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Explanation

Results of IDNR city/county beach monitoring from 2Q0Q2 suggest that the Class Al uses are
G FdzZ £ & aldnelsk NdicSidt Bebteria at West Lake beach were monitored once per
week during the primary contact recreation seasons (May through &epge) of 2010 (14
samples), 2011 (13 samples), and 2012 (14 samples) as part of the IDNR beach monitoring

program.
l O0O2NRAY3 (2 L5bwQa |dasSaavySyid YSikKz2zR2ftz23e&
0SFEOK Y2yAlU2NRY 3 (2 eOassMO(prinsry aprfadrietreatiodyludie’l? NJIi é

(1) the geometric mean of the samples from each recreation season of the-jlwae

g 2
27T

Fd3aSaayYSyid LISNA2R NB fSaa (KMWEEHKS adl §S5Q3

orgs/100 ml

(2) not more than 10% ofthe saripS & RdzZNAyYy 3 Fye 2y S NBONBIF A2y

singlesample maximum value of 235 Eoli orgs/100 ml. If a sampling season
geometric mean exceeds the state criterion of 126 orgs/100 ml during the {ywae

assessment period, the Class Aliusea K2 dzf R 0S | aaSaaA®Rf a ayz2i

significantly more than 10% of the samples in any one of the three recreation seasons

AN w oA oA~

SEOSSR L 2sarple énaxéniny\AlteSf 235 Eoli orgs/100 ml, the Class Al

A~ s oA X

dza S& aK2dzZ R 0St{RAAEABRBRIISR P& LI NI A I f

This assessemt approach is based on UERA guidelinesee pgs 83 to 335 of U.SEPA 1997h).

NOTE. F 48R 2y O2vyadA (+tGA2y 6AGK 9t! wSIA2)

methodology for assessing impairments based on the geommie@n water
quality criterion was changedPrior to the 2012 listing cycle, IDNR calculated
geometric means for lakes based on ad¥y periods within the recreational
season. Any violation of one of these aflay periods within 3 years resulted in
an inpairment of the Class Al uses of that lakBecause water quality
standards do not identify a 30 day period but instead a recreational season,
Region 7 concurred that the approach used for rivers and streams with less
frequent bacteria data (seasonal geetric means) would be appropriate for
identifying 8303(d) impairments at lake beacheBhus, for the 2014 listing
cycle, IDNR identified primary contact recreation impairments for lakes when
the geometric mean of all samples from the recreation seagangiven year
exceeded the geometric mean criterioithis does not impact the way IDNR
assesses beaches for closure to protect the recreating public in the short term.

At West Lake/Lake of the Hills beach, the geometric means from-201 were albelow the lowa

water quality standard of 126 Eoli orgs/100 ml. The geometric mean was 17 &oli orgs/100 ml in

2010, 12 Ecoli orgs/100 ml in 2011, and 7 Eoli orgs/100 ml in 2012.The percentage of samples

and 0% in 2012.None of these are significantly greater than 10% of the samples and therefore do not
suggest impairment of the Class AlusésOO2 NRAY 3 (2 L5bwQ¥anddEEPAAYSY
guidelines, these results suggest "full support" of the Class Al (primary contact recreation) uses.
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Based on information from the ISU lake survey and UHL lake monitoring program the Class Al uses at

Lake of the Hills should be assesked ¢ LJ- NI A £ £ @ & dzLJJ2 NIISRé RdzS G2 | Sz
conditions caused by algadJsing the median values from these surveys from 2008

HAMHOL LILINPEAYLF St & mt &l YLX S&05 /NI az2yQa omMdprTO
and totalphosphorus were 67, 66, and 67 respectively for Lake of the Hiltsording to Carlson (1977)

the Secchi depth, chlorophyll a, and total phosphorus values all place Lake of the Hills in between the
eutrophic and the hypereutrophic categorie§.hese alues suggest high levels of chlorophyll a and

suspended algae in the water, moderately poor water transparency, and high levels of phosphorus in

the water column.

Based on data from the ISU and UHL lake surveys, the level of inorganic suspendedasolids

moderately high at this lake and does not suggest impairment due teatgal turbidity. The median
inorganic suspended solids concentration at Lake of the Hills was 2.7 mg/L, and ranked 49th of the 134
monitored lakes.

Data from the 20082012 ISWnd UHL surveys suggest a relatively small population of cyanobacteria
exists at Lake of the Hills, which does not cause an impairment due to nuisance aquatic life at this
lake. These data show that cyanobacteria comprised 73% of the phytoplankton a&s at this

lake. The median cyanobacteria wet mass (25.8 mg/L) and ranked 89th of the 134 lakes sampled.

¢CKS /flLaa .o[20 olljdad GAO tAFSUO dza SnformatiudSrorn thed Sa &4 SR
IDNR Fisheries Bureau, however, sugg#st nutrient inputs, algae blooms, and the impacts of

common carp and gizzard shad are concerns at this |&ased on data from the ISU and UHL lake

surveys from 2002012, there were no violations of the Class B(LW) criterion for ammonia in 17

sampes, no violations of the Class B(LW) criterion for dissolved oxygen in 17 samples, and no violations

of the Class A1,B(LW)terion for pH in 17 samples. 8 SR 2y L5bwQa laasSaavySyid v
results suggest "full support" of the Class B(LW) uses.

CAAK O2yadzvyLWiAz2y dzaSa 6SNB |a4aSaadSR O0Y2YyAG2NBRO |
U.S. EPA/IDNR fish contaminant (RAFT) monitoring at Lake of the Hills in 2009 and 29 of

primary contaminants in the composite sample of channel dafflets were as follows: mercury:

0.0701 ppm; total PCBs: 0.09 ppm; and technical chlordane: <0.03 fjmmercury level detected in

2012 monitoring for snapping turtle was 0.0681 ppmhese results are all below the fish consumption

advisory triggetevels. The level of mercury in the composite sample of largemouth bass fillets was

0.342 ppm. This is above the advisory trigger level (0.30 ppm) for merc@gsed on the IDPH/IDNR
methodology two consecutive samples above the advisory trigget &e necessary to suggest the

issuance of a fish consumption advisoryollowup sampling was conducted in 2010 he level of

mercury in the composite sample of largemouth bass fillets was 0.252 ppm, which is below the advisory
trigger level. Therdore a fish consumption advisory is not justified at this laKdwe existence of, or

potential for, a fish consumption advisory is the basis for Section 305(b) assessments of the degree to
GKAOK L2glQa fF1Sa I yR N DS NEhe fisiaahtdnmmint datk SA NJ FA & K
generated from the 2010 RAFT sampling conducted at this lake show that the levels of contaminants do

not exceed any of the advisory trigger levels, thus indicating no justification for issuance of a

consumption advisory fahis waterbody. The high levels of mercury in 2009, however, do suggest the

need for additional followup monitoring at this lake.
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4.2 Lake of the Hills TMDL

The Federal Clean Water Act requires all states to develop lists of impaired waterbodies that do not

meet water quality standards (WQS) and support designated uses. This list of impaired waterbodies is
NEFSNNBR (2 | & AT MaximmD&IREoaddTMBL) Rust bé dedeldped for each

impaired waterbody included on the listhe purpose of the TMDL is to calculate the maxinammount

of a pollutant that a waterbody can tolerate without exceeding WQS and impairiidS ¢ § SND 2 Ré Q&
designated ses

Lake of the Hills was added to tB814Section 303(d) list by the lowa Department of Natural Resources
(IDNRYor not supporting its primary contact recreation designated .U8ee impairment is due to

elevated levels of algae, which is caused bylgvebundant nutrients, particularly phosphorus, in the
lake.A TMDlwas completed during the process of writing this watershed managementgoidn

currently in the review stage

Prior to the writing of the TMDlthe Spreadsheet Tool for EstimatiRgllutant LoaqSTEPL) and
RUSLE/GIS/Pollutant Calculator modaedse used to estimate baskne pollutant loading and load
reductions in the watershed. The models consider pollutant delivery to the lakes from sheet, rill, and
gully erosion, as well as, ihatant loads from rural septic systems, urban areas, and livestock in the
watershed.The STEPL employs simple algorithms to calculate nutrient and sediment loads from
different land uses and the load reductions that would result from the implementatioaadus best
management practices (BMPBata from the STERasconsidered in the process of writing the TMDL.
(See Section 4.5,TMDL and Pollutant LoadimyAppendix B, STERor additional information)

The TMDIshowsthat the amount of phosphorus transported to the lake from the surrounding

watershed is sufficient to cause excessive growth of algae, which reduces water clarity. Phosphorus is
carried to the lake in two primary forms: (1) attached to eroded soil thixaissported to the lake by

rainfall runoff and stream flow, and (2) dissolved phosphorus in runoff and subsurface flow (e.g., shallow
groundwater and tile flow). There are no permitted point sources of phosphorus in the Lake of the Hills
watershed; theredre all phosphorus loads to the lake are attributed to nonpoint sources.

Nonpoint sources are discharged in an indirect and diffuse manner, and often are difficult to locate and
guantify. Nonpoint sources of phosphorus in the Lake of the Hills watersloidie sheet and rill

erosion from various land uses, runoff and subsurface flows from lands that receive manure or fertilizer
application, stream and gully erosion, poorly functioning septic systems, manure deposited by wildlife,
urban storm water, and p#cles carried by dust and wind (i.e., atmospheric deposition). A portion of

the phosphorus carried to the lake eventually settles to the lake bottom and accumulates.

Total phosphorous loads in Lake of the Hills must be reduced in order to reduceaatyadly support

GKS t115Q4a RSaA3IYIF ISR dzaSao .l aSR 2y am% SadAyYlds
reduction of phosphorous, and allocates for no more than 1,030 Ibs/year of total phosphorous delivery.
4.3In-Lake Water Monitoring

The bwa DNR has been conductimgake monitoringat one site in Lakef the Hillssince 2000and using

the Carlson Trophic State led(TSI) as a quantitativeeasure fowater quality.The lowa DNR ambient
lake monitoring data for Lake of the Hills shows a rising trend for three trophic state indicasS&&thi
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depth, chlorophyll a, and total phosphorous (Fig&e2000H nMmp GNBYR& F2NJ / I NI azy
Indices.

The TSI ia measure of trophi¢fertility/productivity) status of a body of water using several measures
including: turbidity (Secchi depth), chlorophall(algal biomass), and total phosphorus levdlke
productivity of a lake is both naturally occurring and iaflaed by human activities in the watershed.
TSI value above 70 indicates a very productive vieatgdy with a lot of nutrients andhypereutrophic
characteristicsbeyond eutrophic levels of high biological productivitypereutrophic lakes often exhibit
low clarity, extensive weeds, and algal scudm the other end of the spectrum, oligotrophic lakes are
often characterized by cold water temperaturdsw nutrient levelshigh levels of dissolved oxygesmd
high drinking water qualityin the middle oflie spectrum, mesotrophic lakésve an intermediate level
of nutrients and productivity and some submerged aquatic plants; tiee different levels of dissolved
oxygen throughout the water columnAnalyzing the TSI for a lake can provide insight inte all the
lake is functioning for its intended udeor example, mesotrophic conditions are ideal for many species of
fish.

Using the median values from approximately 44 samples from the lowa DNR ambient lake monitoring
surveys from 2002015 (Downing et al., 2015J,SI indicedor Secchi depth, chlorophyll a, and total
phosphorus wes 65, 66, and 66, respectivgl@eeTable 7. In-Lake Water Monitoring for detajls The

Secchi depth, chlorophyll a, and total phosphorus TSI values all place Lake of the Hills in between the
eutrophic and the hypereutrophic categories. These values suggest high levels of chlorophyll a and
suspende algae in the water, moderately poor water transparency, and moderately high levels of
phosphorus in the water colum

/' NI az2yQa ¢{L ¢l a dzaSR (2 S@I t dz ( Sa)lardSrandd@réncyl A 2 y 4 K
(Secchi depth) in Lake of th#lls. If the TSI values for the three parameters are the same, the
relationships between the three are strong. If the TP TSI values are higher than chlorophyll TSI, it
suggests there are limitations to algal growth besides phosphorus. Averaging the gyseaison TSI

values for each year (202012) results in overall TSI values of 65 for Secchi depth, 66 for chloraphyll
and 66 for phosphorus. The water clarity trend is negative, with increasing TSI values for Secchi depth,
chlorophylta, and TP (Figu®3). Averaging growing season TSI values from data used in the 2014
Water Quality Assessment (20@812) results in TSI values of 66.1 for Secchi depth, 67.4 for
chlorophylta, and 65.9 for TR.hestrong correlation between Secchi, €hland TP TSI uals, provides

some evidence of the importance of phosphorus for algal grdggieLake of the Hill§MDLfor further

detail). This indicates that targeting phosphorus reductions in the watershed may improve Secchi depth
and chlorophyHa TSI values in Lak&éthe Hills.
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"The graph is from the 2016 TMDL and illustrates TSI including Secchi depth, chlarg@iylh), and total phosphorus (TP)
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Table7. In-Lake Water Monitoring

Lake of the Hills Summary Data

lowa DNR

lowa Lakes Mini Report
Parameter 6/24/2014 | 8/12/2014 | 9/22/2014 | 2014 | 2013 | 2012 | 2011 | 2010 | 2009 | 2007 | 2006 | 2005 | 2004
Lake Depth (m) 55 5 5.2 5.2 5.7 5.6 5.8 6 5.8 5.9 5.7 6.2 5.8
Thermocline Depth (m) | 4 3.5 Nil N/A | NJA | N/A [ N/A | N/A | NJA |N/A | NA | N/A | NA
Secchi Disk Depth (m) 1.2 0.5 0.5 0.7 04 |05 0.6 0.6 |08 0.7 0.9 0.8 0.6
Temperature{C) 25 24.1 18.3 225 (222 |246 |24 253 |1 26.3 [ 254 | 251 [27.4 |25.6
Dissolved Oxygen (mg/L)| 9.9 7.8 7.4 8.4 7.6 7.3 8.3 81 |101 (7.4 9.2 8.6 11.3
Dissolved Oxygen 119 93 78 97 87.4 | 87.2 |98.6 |98.2 | 126.2| 89.5 | 111.5| 109.3| 139.3
Saturation (%)
Specific Conductivity 370 320 350 346.7| 330 | 396.7| 396.7| 390 | 393.3| 369.3| 500.2| 492.8| 399.2
60>{kOYD
Turbidity (NTU) 3.8 12.9 16.3 11 14.8 | 13 186 |84 |8.8 13.2 | 4.6 105 | 14.2
/| Kt 2NRLIKeff |10 53.7 56.4 40 64.8 | 52.1 | 419 |19.1 |53.7 |32.1 |20.5 |38.5 |50.3
Total Phosphorusas P | 42.7 75.6 113.5 77 954 | 93.7 | 74.1 | 66.1 | 62.5 |59 a7 49 81
0>3k|[ 0
{wt Fa t o0>3<56 <5.6 <5.6 <66 | <14 | <10 |<11 |<8 <9 <1 <1 <1 <1
TKN (mg/L) 0.68 1.45 1.88 1.33 |1.97 [1.41 [1.66 |1 - - - - -
Total Dissolved Solids 0.2 0.2 0.2 0.2 0.2 0.3 0.3 - - - - - -
(9/L)
Total Nitrogen as N (mg/l| - - - - - - - - 1.1 1.19 | 1.04 | 0.97 |4.68
(Phenate)Ammonia 16 16 119 38 117 | <14 | <145 |<136| <130 | - - - -
Nitrogen (NH+ NH*) as N
0>3k[ 0
(Phenate)Ammonia 1 -3 8 2 13 <PQL| <PQL| <PQL <130 | - - - -
Nitrogen (NH) as N (un
A2y AT SRUOG>3H
Nitrate + Nitrite (N@+ <0.12 <0.12 <0.12 0.12 | <0.14| <0.06| <0.4 | <0.5 | - 0.2 0.12 | 0.17 |35
NG) as N (mg/L)




Table7.1lL ake Wat er Monito

TN:TP ratio - - - - - - - - 18 21 24 21 50
pH 8.5 8.7 8.3 8.5 8.4 8.4 8.4 82 |83 8.6 8.4 8.4 8.6
Alkalinity as CaG@mg/L) | 142 121 130 131 | 122 |148 | 144 |152 | 145 | 137 |174 | 177 | 148

Table continued on the next page

Lake of the Hills Summary Data

lowa DNR

lowa Lakes Mini Report
Parameter 6/24/2014 | 8/12/2014 | 9/22/2014 | 2014 | 2013 | 2012 | 2011 | 2010 | 2009 | 2007 | 2006 | 2005 | 2004
Silica as Si (mg/L) - - - - - - - - - - - 191 |3.03
Dissolved Organic Carbol 5.19 30.65 4.8 14 441 |5 <76 | <6.4 | <6.2 |4.78 | 544 |7.61 |3.92
(mg/L)
Inorganic Suspended 3 3 <2.1 2 3 <2 <5 6 <4 5 6 6 9
Solidg(mg/L)
Volatile Suspended Solid{ 6 13 14 11 15 13 11 <9 9 7 5 8 7
(mg/L)
Total Suspended Solids | 9 16 14 13 18 14 14 11 12 12 10 14 15
(mg/L)
Carlson Trophic State 58 72 72 65 72 69 68 67 63 65 62 64 67
Index (Secchi)*
Carlson Trophic State 53 70 70 67 72 69 67 60 70 65 60 66 69
Index (Chl a)*
Carlson Trophic State 58 67 72 67 70 70 66 65 64 63 60 60 67
Index (TP)*

*Index values generally range between 0 and 100, with increasing valueatingimore eutrophic condition
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4.4 ake Surface Area Loss

GIS analysis was conducted in 2014 to examine changes in lake ardaaissfrom April 1984 were

compared with images frorduly2011 While these

images do not account for any seasonal or annual Table 8.LakesSurface Area Loss

rainfall differencesthey mirror what local resource
managers have been seeing for yeaiacreasing
bank erosion and lake water surface area ltss.
total, the lake complex has lost approximately 1.9

acres of surface area over the past 22 years, or
approximately 2% of its surface area. However,

individual lakes, which act as sediment traps
upstream of Lake of the Hills, have lost
considerably morewgface area; In particular, Blue

Grass lake has seen large amounts of algal grow
which if taken into account reduce the total surfag

area of the lake by 46% (s€@ure6, Blue Grass
Water Levels And7, Blue Grass Water Levels B

Imagesr to 12 depict the surface area loss
described in @ble8, Lakes Surface Area Loss

Lake 1984 2011 | Difference | Percent
Surface| Surface| (acres) Change
Area Area
(acres)| (acres)
Blue 10.28 9.12 (1.17)| -11.3%
Grass
Lake
Lake 11.75| 11.39 (0.36)| -3.1%
Canyada
tH,ake of 54.54| 54.54 (0.00) 0.0%
ghe Hills
Lambach 9.89 8.80 (1.09)| -11.0%
Lake
Railroad 23.37| 24.09 0.72| +3.1%
Lake
Total 109.83| 107.93 (1.9) -2%
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Figure6. Blue Gras§Vater Levels A
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Figure7.Blue GrassVater Levels B
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Legend

West Lake Water Levels
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Figure8. Lake of the Hills Water Levels

Lake of the Hills surface area has remained constant since 1984.

Legend West Lake Water Levels "
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Figure9. Lake Canyada Water Levels

Lake Canyada has seen a surface area loss ofsthit&61984.
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Legend

Figurel0. Lambach Lake Water Levels
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Lambach Lake has seen a surface area loss of 11%.
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Figure 1. Railroad Lake Water Levels

Railroad Lake has seen a surface area gain of 3.1%
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4.5TMDLand Pollutant Loading

The lowa DNRrote a TMDL for Lake of the Hills and is currently in the process of being reviewed for
EPA approvallhe TMDL set load allocations for sedimentation and total phosphorus. The TMDL
determined that there are no point source discharges &dke of the Hilland therefore the entire
sediment and total phosphorus load can be attributed to watershed {paint source) and internal
loading. Based on modeling completed E@ke of the Hillsshe TMDL estimatethe current phosphorus
load at4,758Ibs/yearbased orland wse/ land cover in the watershed.

The critical period for poor water clarity is the growing season (April through September). However,
longterm phosphorus loads lead to buildup of phosphorus in the reservoir and can contribute to algal
growth regadless of when phosphorus first enters the lake. Therefore, both existing and allowable TP

loads to Lake of the Hills are expressed as annual averages. Phosphorus loads are also expressed as daily
maximums, in the TMDL document, to comply with EPA guidance.

Lake modeling was utilized to determine the loading capacity for siltation and nutrients to meet the
TMDL targets. The nutrient target for Lake of the Hills will be measured by a Carlson TSI for charophyll
(target of 63) total phosphorugtarget of 58) and transparencytarget of 62) To achieve th@ Sl value

and account for a margin of safethe phosphorus loading capacity needs to be reducetl®80

Ibs/year.

5. Pollutant Source Assessment

A variety of assessments were completedderitify pollutant sources and determine priority areas for
implementing best management practice8n assessmerg ¥ £t GKS /tFaaAad Ddz fe&Q
provide perennial/intermittent flow to the lakes complex, totaling approx. 3 miles, was aimgdjusing

the Rapid Assessment of Stream Conditions Along Length (RA8&ALNe RASCAL involves walking

the length of the stream and collecting infortian onto a hand held GPS unit. Data collected identified

particular trouble spots along the streams, including streambank erosion, classic gullies cutting back

from the stream into adjacent fields, coverage of riparian buffers, livestock access, etc.

In addition, a field level land use survey waaducted in 20090or the Lake of the Hillgvatershed in

order to obtain land use and conservation practice data at the field level. The survey was performed
primarily via visual reconnaissance, although I0¢RCS and other agency personal were consulted to
obtain information on certain parts of the watershe@he 2009 field survey was groutrdthed by

NRCS staff and updated in 20¥&hile there is certain level of subjectivity to this type of survey,
espedally when determining crop rotations and residue levels, this approach is the only way to collect
this amount of detail at this time.

5.1 Sedimentaind Phosphorous

When considering sediment and phosphorous delivery to Lake of the Hills, we must cdasider
erosion and norerosion sources.
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Several sources of sediment delivered_tike of the Hillsand associated erosional phosphorous loads,
were identified and quantified during waterstl assessments conducted in 20b2sed on GIS/RUSLE
data. Sources includelassic gully erosiodentified during stream assessmenephemeral erosion

from upland areas, sediment delivery from sheet and rill erosion, streambank erosion, and shoreline
erosion. From these assessments, an estimated sediment debwelget was calculated for tHeake of
the Hillswatershed.Phosphorus load was determined by the lowa StMiele Trace Element Soil
Sampling Project (Rowden, 2010)he sedimentand phosphorousources and relative contributions
are provided in TableA, 2013 Lake of the Hills Sediment and Phosphorous Delivery

The TMDL identifies sediment delivery from both erosion anderasion sourceg§Table 9BTMDL
Phosphorous Delivergrosion sources are highlighted in yellowyhen comparingerosional
phosphorous between the two data sets (Tables 9A andwW8¥ind that there is approximately dr8%
difference.This difference is accounted for when setting water quality targets (SectioMter

Quiality Targets

Sections 5.2, 5.6 discuss sedimemind phosphorous delivery based on the 2012 watershed assessment
and GIS/RUSLE calculations. Sed@i@describes the differences between the findings from the TMDL
and GIS/RUSLE methods, the effect on final targets for this watershed management plaowand
progress towards the goals will be measured.

Table9A. 2013Lake of the HillSedimentand Phosphorus Delivery

Sediment Source Estimate | Sediment Delivery| Total Sediment Phosphorous
(tonslyear) Rate® (SDR) Delivery’ Delivery
(tonsl/year) (pounds/year)
Sheet & Rill 5,130 tly 32% 205 tly 266.5Ibly
Classic Gull¥erosion 2,670.6ty 100% 2,670.6tly 3,471.8Ibly
Shoreline Erosion 222 tly 100% 222 tly 288.6 Ibly
Total Delivery 8,022.6 tly - 3,097.6 tly 4,027 Ib/y0

8 The sediment delivery rate represents the efficiency of the watershed in moving soil particles from areas of erosion to the

pointg KSNB &SRAYSy(G @AStR A& YSIF&adaNBR® S5AFFSNBYyd az2dzNDSa 27

its SDR to get the sediment yield from that source.
9 This number reflects the effect of BMPs already in place in the watershed
10When we apply the correction factor of .82 this becomes 3,302 Ib/year
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Table 9BTMDLPhosphorus Delivery

Phosphorous Source

Existing Load (Ib/year)

Load Allocation

Reduction (%)

(Ib/year)

Streambank, gully | 1,727 173 oC*
Row Crops 1,383 138 9C*
Timber/Forest 136 67 e
Grassland 65 30 &=
Developed 544 245 55
Septic Systems 427 85 80
Pasture 368 184 50
1Al others 108 108 0
Total 4,758 1,030 78%

IAtmospheric contributions, direct lake contributions by waterfow!
°Targeted dredging of upstream lakes may be necessary to achieve reductions listed

5.2Sheet and Rill Erosion

Estimated sheet and rill erosion for theke of the Hillsvatershed were created using the NRCS Revised
Universal Soil Loss Equation (RUSLE). Local watershed personnel helped define C and P factor
information for sediment loss classification. The seditrdelivery or amount of sediment from sheet

and rill erosion reachingake of the Hillsvas calculated using NRCS methods. Results of the RUSLE and
sediment delivery caldations are provided in Figu®, 2012 Estimated Sheet and Rill Erosiod

Figurel3, 2012 Estimated Sediment Delivery

The lowa Stat&Vide Trace Element Soil Sampling Project (Rowden, 2@l€)lated that there is an
average of 1.3 pounds of total phosphorus (TP) in each ton of sediment delilsiad. thiRUSLE
formula, sheet and rill erosion movés669 pounds of phosphoroyer year andlelivers266.5pounds
of phosphoroudo the lake per year.
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Lake of the Hills Watershed, Scott County
Estimated Sheet & Rill
Erosion (2012)

Watershed Area: 1,683 acres (2.63 sq. mi.)
Average Sheet & Rill Erosion: 2.8 t/a/y
Total Sheet & Rill Erosion: 5,130 t/y

Erosion estimates are based on the NRCS Revised * ~ \
Universal Soil Loss Equation (RUSLE). Landuse,

tillage, & managment  information was originally

collected by local watershed personnel via a 2009

windshield survey of the watershed. Changes that

had occurred within the watershed since 2009 were

updated using the USDA's 2012 Cropland Data Layer. ) »

e
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Figurel2. 2012Estimated Sheet and Rill Erosion

Estimated sediment delivery was calculated taking atoount conservation practices (sediment

control structures and waterways) that have already been implemerfeglre B, illustrates where the
sediment delivered to the lake originates.
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Estimated Sediment

Lake of the Hills Watershed, Scott County D
. %,
Delivery (2012) i ¢
atershed Area: 1,683 a 2.63 sq. mi. - 9
Average S ent Delivery: 0.1 t/a/y
Total Sediment Delivery: 205 t/y Y /4
Sedi tio: 32%

Sediment Delivery

W/,

)

0.75 1 Miles

Figurel3. 2012 Estimated Sediment Delivery
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5.3 Streambankand Classic Gulligrosion

Fromthe 2013RASCAL assessmeat estimated,670.61tons/year erodes from the streambanksd
classic gullies) the Lake of the Hillsvatershed 100% of that igstimated tobe delivered td_ake of the
Hillsannually. This contribution of sedimentadarge portion o&ll categories assessed within the
watershed, and is often the most expensive to correct. Figdr&treambank and Gully Erosisimows
locations and severity of streambaskd classic gullgrosion while Figure %, Streambank and Gully
Erosion Sites Observéighlights the origins of erosion

Gully & Bank Erosion
tons/ year

o 0.1-35

Q 36-9.1

@ 92-171
| @ 172473

. 47.4-106.5
— -

Figure 4. Streambank and Gully Erosion
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Erosion estimates were mady recording the visual estimate of erosion rate class (stable, minor,
moderate, or severe), bank length, and bank height. The erosion rate class has a corresponding depth of
soil loss in inches per year. This depi@dsmultiplied by the surface area of the bank (bank height x bank
length) to get an overall volumaf soil loss. The soil volume sithen multiplied by the density of soil
(assumed to be BIbs/ft%). This method of calculating erosion is known as the USD#nétric Method.

Using this method and factor of 1.3 from the lowa Staté@/ide Trace Element Soil Sampling Project to
convert to pounds of phosphorus delivery, the phosphorus loading from classic gullies in the watershed
i53,471.79 Ibly.

Legend

] West Lake Park
City of Davenport

& Ciy P

- Water

@ Knick Points (8)

@ Bank Erosion (31)
@ Head Cus (66)
il ¢ Gullies (107)

025 0 015 s orn 1Mo |

I 1 i ¢
Figurel5. Streambank and Gully Erosiddites Observed
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5.4 Subwatershed Priorities

The watershed consists of 88bwatersheds, which were ranked based on results from the RASCAL
(knickpoints and head cuts, sites observed, streambank and gully erosion) and sheet and rill sediment

delivery estimates. The rankings indicate priority areas to target for mitigation and conservation
practicesFigure B, Sheet and Rill Erosion by Suatersheld, shows sheet and rill, streambank, and
gully erosiororiginating in eaclsubwatershed Table 10, Subwatershed Erosion Rankingreaks the
information down by erosion type, acres, and subtershed rankindpased on erosion from each sub

watershed Figue 17, Subwatershed IDsshows thelocation of the subwatersheds with map Ids. Using

the table, you can identify a priority suhatershed and look it up on Figuré&.1
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Figure B. Sheet and Rill Erosion by Swatershed

Lake of the Hills Watershed Management Plan

Page34



Figure 17. Subvatershed IDs

Table 10 SubwatershedErosion Ranking

g?::;?nlggni Sheet & Rill Total Erosion Total Sediment Scott Co.
Rank | MapID | Acres Erosion Erosion (tonslyear) Delivery . Subwatershed
(tonslyear) (tons/year) (She_et & Rill ID
Erosion Only)
1 29 65.14 1249.83 236.51 1486.35 7.6 26084
2 41 75.3 88.59 541.23 629.82 17.3 26337
3 58 69 0 500.09 500.09 16 26625
4 64 30.15 99.99 357.69 457.68 11.4 26817
5 68 51.27 134.32 297.9 432.22 9.5 26846
6 39 29.02 141.94 229.32 371.26 7.3 26310
7 56 21.99 116.18 211.71 327.89 6.8 26607
8 36 43.13 0 302.15 302.15 9.7 26249
9 7 29.07 251.95 36.61 288.55 1.2 25645
10 10 43.02 0 258.85 258.85 8.3 25696
Tablecontinued onthe next page
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Table 10. SudbvatershedErosion Ranking ont i nued ...

11 55 23.46 47.26 164.2 211.46 5.3 26589
12 32 33.65 0 201.38 201.38 6.4 26144
13 48 11.67 7.66 180.22 187.88 5.8 26448
14 53 3.48 85.48 54.11 139.59 1.7 26543
15 19 16.95 0 137.13 137.13 4.4 25857
16 38 32.77 51.94 79.47 131.4 2.5 26283
17 13 15.81 10.91 104.82 115.73 3.4 25736
18 51 16.08 1.01 112.28 113.28 3.6 26466
19 62 231 0 105.95 105.95 3.4 26699
20 42 52.42 82.69 16.23 98.92 51 26347
21 61 31.81 0 97.26 97.26 3.1 26666
22 30 23.22 88.42 8.29 96.71 0.3 26088
23 50 4.61 13.88 80.39 94.27 2.6 26457
24 44 31.08 0 76.45 76.45 2.4 26420
25 27 19.2 0 70.73 70.73 2.3 26064
26 3 43.61 15.98 51.52 67.49 1.6 25595
27 67 44.87 0 63.52 63.52 2 26840
28 52 1.8 39.18 23.31 62.5 0.7 26470
29 2 25.99 32.8 26.97 59.77 0.9 25574
30 6 25.72 27.81 31.8 59.61 1 25642
31 1 25.59 0 55.32 55.32 1.8 25468
32 22 11.37 0 55.09 55.09 1.8 25896
33 47 20.09 13.83 35.38 49.21 1.1 26443
34 4 47.99 1.01 46.18 47.19 1.5 25596
35 5 35.34 14.03 22.86 36.89 0.7 25639
36 59 24.57 0 32.12 32.12 1 26640
37 20 17.65 15.39 13.24 28.63 0.4 25880
38 25 5.06 24.93 1.52 26.45 0 26014
39 43 41.21 7.4 16.83 24.22 5.4 26414
40 16 61.61 0 17.28 17.28 0.7 25764
41 11 14.85 0 16.64 16.64 0.5 25697
42 45 26.34 3.53 12.13 15.66 3.7 26426
43 23 40.41 0 11.65 11.65 1.7 25900
44 35 20.24 0.84 9.54 10.38 3 26238
45 49 18.37 1.85 8.52 10.37 2.7 26454
46 28 16.41 0 8.87 8.87 1 26083
47 37 27.68 0 8.39 8.39 2.7 26254
48 46 18.62 0 6.74 6.74 2.2 26427
Table continued otthe next page
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Table 10. SutwatershedErosion Ranking ont i nued ...

49 31 19.32 0 5.42 5.42 1.7 26134
51 26 14.26 0 3.98 3.98 0.1 26016
52 12 23.04 0 3.16 3.16 0.1 25709
53 9 13.2 0 3.02 3.02 0.1 25689
54 54 34.39 0 2.98 2.98 0.1 26579
55 60 28.35 0 2.49 2.49 0.1 26657
56 33 16.51 0 2.17 2.17 0.1 26179
57 24 8.91 0 1.84 1.84 0.6 25952
58 14 3.32 0 1.76 1.76 0.1 25750
59 63 23.79 0 1.57 1.57 0.1 26706
60 17 14.12 0 1.52 1.52 0 25786
61 21 5.23 0 1.51 151 0 25886
62 65 18.11 0 1.03 1.03 0 26825
63 15 2.17 0 1.03 1.03 0 25758
64 66 14.55 0 0.87 0.87 0 26830
65 57 5.6 0 0.5 0.5 0 26621
66 18 1.6 0 0.27 0.27 0 25848
67 40 0.5 0 0.22 0.22 0.1 26318
68 8 0.77 0 0.21 0.21 0 25656
1,683.3 2,670.6 5,077.3 7,747.9 190.4
TOTAL acres tons/year tons/year tons/year tons/year

5.5Shoreline Erosion

Shoreline assessments were conducte@@i4and 2015y the lowa Department of Natural Resources

{ SRAYSY(l RStADGSNE ¢l & OFfOdzZ  GSR dzaAy3 d&S | { 5! Qa
calculating bank erosion (Bank heigb¢roding lengthX lateral recessioiX assumed soil density 85

Ibs/ft3/ 2,0001b). The Following images show shoreline erosion at each of the four public lakes.
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Lake of the Hills
Fifty percent, 1.2niles ~ A B 7 e
of shoreline was e Davenport, IA
Identlfled as EOdlng ; i Total = 6,454 ft. of shoreline
Aveage bank height is . e e
estimated to be 2.24 f . ‘ Slightly degraded
feet, and the sediment
delivery ratio is 100%.
Therefore,
approximately2,720.4
ft*> or 115.6 tons/year
of soil enter lake of the
hills from bank erosion,
Figure B, Lakeof the L—:\

Hills Shoreline e = okl mans e 218
Assessmenshows Figure B. Lake of the Hills Shoreline Assessment

critical areas.

mmm Severely degraded

Railroad Lake

2014 Shoreline Assessment

. . Railroad Lak:
The entireshoreline, i D:\Il;::ort, -
1.07 mileS was Total = 5,680 ft. of shoreline
. . . ly d ded
identified as eroding. B Savarelvdepade

. . 7 I  Moderately degraded
Average bank height is lightly feamtia

estimatedto be 1.78
feet, and thesediment
delivery ratio is 100%.
Therefore,
approximately 2,429.5
ft*> or 103.3 tons/year
of soil enter lake from
bank erosion, Figur&9,
Railroad Lake Shoreline
Assessmenghows
critical areas.

Googl S

| 1994 Imagery Date: 4/21/2014 15T 69 n E4599695.99 m N elev 703 ft eyealt 2349 ft

Figurel9. Railroad Lake Shoreline Assessment

Lake of the Hills Watershed Management Plan Page38



Lambach Lake

Three hundredhirty-nine feet : ;
wereidentified as eroding. Lambach Lake Shoreline Erosion

Observed bank height varied Assessment, August 2015
between 1.5 and 3 feednd the .
sediment delivery ratio is

100%.Therefore,

approximately 50.1 ftor 2.1 \;?gsfi;?t: dsiont

tons/year of soil enter lake of

the hills from bank erosion, N\ srosion

Figure D, Lambach Lake
Shoreline Assessmeshows

critical areas. il \ 100 feet of slight
y >erosion : 1.5t high

-

Figure D. Lambach Lake Shoreline Assessment

Blue Gass Lake

Blue Grass Lake Shoreline Erosion Assessme
August 2015

Twao-hundredfeet were
identified as eroding. An
additional 36 feet is in
critical condition as gullies
are forming nearby.
Observed bank height was PP
estimatedto be 3 feet, and 200%I004 ot SM' Jale
. . - erosions: 3t high )
the sediment delivery ratio
is 100%Therefore, 36 feet bank is stable
approximately 30 f? or _ , ft;gtmg%ﬁf?re S
1.3 tons/year of soil enter
lake of the hills from bank
erosion, Figure 2, Blue
Grass Lake Shoreline
Assessmenshows critical
areas.

Figure 2. Blue GassLake Shoreline Assessment
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5.6 Impervious Surfaces

Impervious surfacesroads, rooftops, sidewalks, parking latthcrease the volume and velocity of
surface runoff. Runoff delivers sediment, nutrientsad saltshydrocarbons, and other pollutants to
receiving waterbodies in the watershefis these pdlitants make their way into the lakes, they can Kill
native vegetation, wildlife, and fisffhey can also make the recreational Lake of the Hills unsafe and
unpleasant. Howevesurface runoff from storms can be managed with plants and-filivation
sysems.Bio-swales filtration strips, rain gardens, infiltration strips, wetlands, and permeable pavers are
among the technigues available to mitigate the effects of surface runoff on water quality.

On August 2;/"a visual assessment of impervious surfaces in the Lake of the Hills watershed was
conducted. The assessment focused primarily on impervious surfaces within Scott County Park, for
which there may be opportunities to introduce water retention and water guairojects in tandem

with the anticipated lakes restoration worgeeTable 11 Impervious Surface Assessméattthe results

of the assessment.

Tablell. Impervious Surface Assessment

Location Concerns being Possible Pactices

addressed
Recycling Center by | Parking lot ruroff 1 Rain garden with retaining waéxtend
Railroad Lake the garden the length of the parking lot,

utilize a sukdrain with stand pipe and
temporary pond

1 Soil quality restorationtine in a semi
load ofcompost

Rolling Hills Picnic Are| Parking lot ruroff 1 Islands and biswales throughout the

from a high use areg parking lot

with a naturally 1 Permeable pavers around the perimete
forming spillway of the parking lot
that is eroding the | ¢ Turnspillway into a bieswale with a dry
asphalt retention basin
1 Establish wetlands for the spillway to
drain into
West Lake Road Overland flow 1 Use permeable paving for infiltration

along the shoulders
9 Fillin the ditches
Small Beach Parking | Parking lot ruroff Bioretention cell on the contour or in the

Lot southwest corner
Large Beach Parking | Parking lot ruroff 1 Infiltration trench as wide and as deep
Lot as necessary, start at the scour on the |

cap with grid fabric and grasengineer
sub-grade and load kb&ring

9 Divide lot into sub drainage areas and
create smaller infiltration trenches (a
segmented trench approach)
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6. Targets and Load Reduction

6.1 Water Quality Targets

The Lake of the Hills TMDL allows for a total phosphorous load of 1,030 |bs/yedtaimdhis load, the

TMDL requires an overall phosphorous reduction of 78% from all sources (see T,améaB

Phosphorous DeliveyyTo achieve this target and set measurable goals, we first had to rectify the TMDL

data with the GIS/RUSLE data. estalish phosphorous delivery targets from erosion sources, we are

using a correction factor and applying it to GIS/RUSLE data. This will allow the team implementing this

LX Fy G2 GNF Ol GKS SFFSOGAQOSySaa 2F ANudorSWilEy G GA2Y
ensuring that a realistic and impactful target is set.

When comparing current erosional phosphorous loading from the TMDL with the GIS/RUSLE
calculations, we find that there &pproximately an 18% differentle To account for this differee, we
apply a correction factor of .82 to the target set with RUSLE delivery data (3,047 lagyialicated in
Table 12, Summary of Best Management Practiaad identify a reduction of 2,498.5 |bs/year. We
FdadzyS GKFG GKS ¢ a5 gtinawill BelatEm& Gh&gh thitselBMes\ #Bsultiil iR az
further reduction of 184 Ib/year, 2,314.5 Ib/year total. Next, we must account for pharepls loads

from septic systemand urban ruroff, which are not separately factored in to the RUSLE.

The phosphorous from septic systems was coming from the Lake Canyada development area, which has
since been vacated. Resulting in approximately a 342 Ib/year reduction. Assuming all urban and
impervious practice recommendations are implemented, the sysigirsee another reduction of 299

Ib/year. This brings the attainable phosphorous load target to 1,673.5 Ib/year. The remainiag 673

Ib/year will need to be addressed by targeted dredging and fishery restoration.

The GIS/RUSLE datasused to seta sedinent delivery target of 2,344 tons/year. While sediment

delivery isnot an explicit goal of the TMDIt does impact water quality in Lake of the Hillkistarget

and metricwill allow the team implementing this plan to track the effectiveness of implesatéon

A0NF 0S3IASa gA0GK (GKS L5bwQa LRftfdzilyd OFf€ Odzt I G2 N

6.2 Best Management Practices

Best management practices (BMPs) are part of the foundation for achieving water quality goals. BMPs
include practices and programs that are designed to improve waitality and other identified resource
concerns. BMPs may include changes in land management or land use, physical structures to mitigate
against pollutant sources, or changes in human behavior or attitudes about the resources in the
watershed and hovthey are perceived or valueiVatershed Management Action Plgiowa DNR,

2009. In the Lake of the Hills watershed, BMPs will first address erosion and sediment delivery to the
lakes as well as phosphorous movement in the watershed. Upon successful imfd&oreaf structural
BMPs in critical areas (s€g&gure22, Ideal BMP placement scenadnd Figure23, Existing BMPs in

Need of Repa)r management BMPs will be addressed.

I Whilelowa StateWide Trace Element Soil Sampling Project (Rowden, 2010) calculated that there is an average
of 1.3 pounds of total phosphorus (TP) in each ton of sediment delivered,Nizl. shows that in Lake of the Hills
there is closer to 1.07 pounds of TP in each ton of sediment delivered.
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From an initial list of potential practices, the number of practices maasowed down to those that
were the most acceptabletwatershed stakeholders. This list has been vetted for feasibility by local
stakeholders.

Below are ptential riparian and upland practices identified as possible implementation/program
strategies wthin the Lake of the Hills Watershed:

Terrace/Water and Sediment Control Basins
Terrace/Water and Sediment Control Basin Repair
Grassed waterways

Grade stabilization structures

Prescribed grazin@ncludes fence, pipeline, and tanks)

= =4 =4 =8 =4

Table 2 shows a summary of best management practice needs and impacts.
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Table 12. Summary of Best Management Practices

Lake of the Hills Watershed Management Plan

Sediment | Phosphorus Sediment | Phosphorous
Targeted Erosion Target| Treatment Treatment Reduction Reduction Reduction Reduction
Upland Practices Areas Type Type Goals Efficiency Efficiency (ty) (Ibly)
Grassed Waterways Cropland Ephemeral sSource 10 acres 30% - 1,353 1,760
Gullies Control
Grade Stabilization | Cropland/ |\ rogion | S€Aiment | g o ires 90% 90% 650 845
Structures Park Control
Terraces/Water and .
SedimentControl Cropland | Sneet&Ril Trap 1,200 feet 90% 90% 5 7
. Erosion
Basins
Terraces/Water and .
Sediment Control Cropland | Sheet&Ril Trap 20,325 feet 90% 50% 24 31
. . Erosion
Basin Repair
Prescribed Grazing Pasture Sheet & Rill sSource 33 acres 25% 25% 14 19
Erosion Control
Riparian, InStream, Edge of Field Practices
Streambank/
Streambank Streambank| " line Source 12,559 (ft) 90% 90% 222 228
Protection /Shoreline : Control
Erosion
Management Practices
Cover Crops, Nl Source
and Nutrient Cropland Sheet & Rill 680acres Variable Variable 76 97
Control
Management
TOTAL 2,344 3,04

*After applying the TMDL
correction factor, this becomes
2,3145 Ib/year
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Terrace/Water and Sediment Control Basins

The purpose of a terrace/water and sediment control basin is to imptleeegricultural productivityf

sloping land, reduce watercourse and gully erosion, trap sediment, reduce and manage onsite and
downstream unoff, and improve downstream water quality. The practice consists of an earth
embankment or a combination of ridge and channel constructed across a slope with minor watercourses
to form a sediment trap and water detention basin. This practice appliess@msavhere topography is
generally irregular and/or where watercourse and gully erosion are a problem.

Grassed Waterway

Grassed waterways are constructed graded channels that are seeded to grass or other suitable
vegetation. The vegetation slows the waend the grassed waterway conveys the water to a stable
outlet at a nonerosive velocity.

Grass or permanent vegetation established in waterways protects the soil from concentrated flows.
Grassed waterways significantly reduce gully erosion. Grassedawegte should be used where gully
erosion is a problem. The most common areas are in draws between hills, and otHgirigwreas on
slopes where water concentrates as it runs off a field. Grassed waterways may also be used to convey
runoff from terracesgdiversions, or other sources of water concentrations to a stable outlet

Grade Stabilization Structures

A structure used to control the grade and head cutting in natural or artificial channels. The purpose is to
stabilize the grade and control erosionriatural or artificial channels, to prevent the formation or

advance of gullies, and to enhance environmental quality and reduce pollution hazaisiprdctice is

best suited taareas where the concentration and flow velocity of water require structtmesabilize

the grade in channels or to control gully erosion.

Prescribed Grazing

Prescribed grazing allows producers to alternate between resting and grazing two or more grazing units
in a planned sequence that takes several factors into considerdticluding the rate of plant growth,

level of vegetative cover, needs of the grazing animal, and other environmental inputs. The availability
of water throughout the grazing areas is also important because it minimizes concentrated areas of
livestock andenhances nutrient distribution.
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Figure22 shows the location
where new best management
practices are needed. Targeted
areas were identified based on:

LAKE OF THE HILLS
BMP NEEDS (NEW)

9 location within the
watershed

9 currentland use
assessmendctivities

9 discussions with
landowners

 discussion with NRCS
Field Staff

Grade stabilization structures,
filter strips, streambank
stabilization, and other practices
were identified and targeted
during field assessment
activities.

WS = watershed
GSS = Grade Stabilization Structure

WW = Grass waterway

600/638 = Terrace/water and sediment control basin
PGS = Prescribed grazing

Figure 2. Ideal BMP placement scenario
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Figure 3 shows the
placement of existing
BMPs, which need repair
and maintenance

LAKE OF THE HILLS
BMP EXISITING

swW
400.5 ac!

WS = watershed
GSS = Grade Stabilization Structure
600/638 = Terrace/water and sediment control ba

Figure23. Existing BMPs in need of repair

7. Water Quality Monitoring Plan

Water monitoring is an important tool to assess progress in any watershed improvement project.
Monitoring helps track the effectiveness of best management practice implementation and the
attainment of water quality targetsAs the TMDL is being develop@dnonitoring network will be
designed to provide input parameters to the model selected for TMDL developektite time of this
writing, the monitoring networland timeline is under reviewsee Figure 24, Possibleokitoring
Locations and Appendii. Future Monitoring)
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Data available from the lowa DNR and IGS Beach Monitoring Program and the lowa DNR Ambient Lake
Monitoring Program will be used to assess general water quality trend$\#®8 violations and

attainmert. However, nore detailed monitoring data iseededto reduce the level of uncertainty

associated with water quality trend analysis, better understand the impacts of implemented watershed
projects (i.e., BMPs), and guide future water quality modeling aiiB Bnplementation efforts (see
AppendixF.Future Monitoring.)

0.25 mile

Legend

% Ambient Location
£ Automated
$~ Grab Sample
[@  Beach Monitoring
11| | Bathymetry Studies

Erosion Pin Grid

Figure24. Possible Monitoring Locations
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8. Goals and Objectives

Realizing the goals and objectives of this plan will require the active engagement ctabeddolders

and the collaboration of state and federal agencies. In addition to the implementation of Best
Management Practices (BMPs), continued monitoring is necessary. Monitoring is a crucial element to
assess the attainment of water quality standsi@hd designated uses, to determine if water quality is
improving, degrading, or remaining unchanged, and to assess the effectiveness of implementation
activities and the possible need for additional BMPs.

This plan is intended to be used by local ages)ciatershed managers, and citizens for decisiaking
support and planning purposes. The goals, objectives, and best management practices listed below
represent a package of tools that will help achieve water quality improvement in Lake of the Hills.

The primary goabf this watershed management plan is to develop a set of best management practices
that will address the algal growth/chlorophyll levels and turbidity of the lakes, thereby removing it from
the impaired waters list and maintaining its cl#sk designation for aquatic life and human health. This
primary goais beingaccomplished by writing a TMDL and throdgigeting upland management
practicesat sources of sediment and phosphorous loading. dVerallresult will be improved water
clarityand quality, and the alleviation of algal blooms.

A second goadddresses ofgoing challenges relating to the health of the fishery. Challenges such as 1)
YAGATLIGAY3 aSOSNB oyl SNRaAz2ys gKAOK | RRa G2
and gizzard shad that 1®uspend the sediment constantly and need to be eliminated, amditgjating
severe bank erosion, which adds to the lakes turbidity issues and the shrinking water surface area.

[a=N
A
w»

A third goalaims toensure that the restorationrad conservation work completed in the watershed has

on-going and lasting effectsdlcation and outreach about water quality issues at Lake of the Hills will

KSt LI YSSUO GKS 2@SNI NOKAy3 3F2Ff 2F YIAyldsiihAy3a [ I ]
outdoor education, high quality fishing, recreational boating, and swimming opportunities thereby

increasing local revenue and leading to positive impacts in the local economy.

A fourth goalaims to ensure that the restoration and conservation work completed in the waterished
adequate and effective at meeting water quality goaisalyzing both pre and post restoration water
data will help determine if the work is having the intended efffeed water quality targets are being
achieved.

Goals and Objectives

Goal T Reduce sediment delivery and ngoint source pollution from the watershed to at or below
TMDL limits

Objective 1:Reduce sediment delivery to Lake of the Hillg5y%(2,344 tons/year) resulting
in no more than 753 t/y being delivered to the lakes.

Objective 2:Reduce phosphorus delivery to Lake of the Hilld&gb @,314.5pounds/year),
resulting in no more tha@85pounds/year being delivered to the lakes
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Objective 3Reduce phosphorus delivery from impervious surfaces to the Lake of the Hills by
55% (299 pounds/yearyesulting in no more than 245 pounds/year being delivered to the lake.

Strategyl: Target conservation practices on priority upland ared@in the watershed.
Strategy2: Implement conservation practices on publically owned land within the
watershed.

Strategy3: Target restoration activities on sediment in Lake of the Hills.

Strategy 4 Target restoration activities on eroding stream kdacations.

Goal 2 Restore the Fishery withdlake phosphorus levels at or below TMDL limits

Objective 1Regain storage capacity of lakes and remove nutrient rich sediment, resulting in
overall reduction of 583 pounds/year
Strategyl: Conducsediment assessment to determine precisely where in each lake,
and how much, sediment needs te bemoved
Objective 2Target restoration activities on eroding stream bank locations.
Strategyl: Priaritize bank armoring based on severity of bank erosipeginning with
high priority areas in Lake of the Hills, then Railroad, then Blue GrasBnaltylLambach
Objective 3:Reduce sediment delivery to the lake complex
Strategyl: Consider building retention ponds above Blue Grass and Lambach Lakes
Strategy2: Consider ifake silt dams in the upper end of Blue Grass and Lambach Lakes

Goal3: Educate the public and partners lofike of the Hills abouhe importance of lake/watershed
improvement activities.

Objective 1 Encourage adoption abnservation practices.
Objective2: Provide awareness to watershed stakeholders and visitors of their role in
protecting the water quality ofake of the Hillthrough posters, signage, web postings,
mailings, and educational meetings.
Strategyl: Utilize events in Scott County Paakd one to one contacts.
Strategy2: Disseminate the results of activities online, through conventional media
outlets, and watershed awareness days.
Strategy3: Conduct periodic follovup surveys with landowner/producers; conduct
surveys on %ear watershed plan update cycle.

Goal4: Monitor and evaluate sediment and phosphorus loading reductiohske of the Hills
Objective 1:Implement a water monitoringlan to measure water quality trends and to
determine if progress is being made on water quality improvements.
Objective 2! yI 81T S 61 GSNJ Y2YAG2NAY3I NB&adzZ Ga (2 OSNAT
resource concerns.
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8.2Phased Implemetation Schedule, Load Reductions and Milestones

Below is a phased approach for implementing tizde of the Hillvatershed management plan. The implementation sche@idelaptable and

will be updatedregular basis due to shifting priorities, new opportunities, angt anticipateddelays.The implementation schedule for Goal 1

assumes that the Blue Grass swdisin is the first priority area and the Lake Canyadabsdin is the second priority are@gimation of the
NBRdAzOUAZ2Y AY &ASRAYSY(d IYyR LIK2ALK2NRdzz RSt ADGSNE 41 & OlufaddzZ  § SR dzi A
Reduction Calculator. Thpercent reductions based on estimate current delivery rates from RUSLE calcorei

Table 13. Implementation schedule

. . Completion | Lead
Goal Objective Strategy Action mpre :
Timeline | Entity(s)
Objective 1:Reduce sediment
dell\gery to Lake of the Hills b)_/ Terraces/Water and
75.7%(2,344tons/year), resulting Sediment Control Basin 1,200 ft
in no more than753t/y being (638) ' '
delivered to the lakes.
Objective 2.Reduce phosphorus
Goal 1:Reduce sediment| deliveryfrom erosion sourceto Target conservation
delivery and norpoint | Lake of the Hills b#8.6%(2,314.5 practices on priority
source pollutiorfrom the | Poundsyear), resulting in no upland areas within the | Grassed Waterway 6 acres Phase 1
watershedto at or below | more thanl,030pounds/year watershed. Years 1 4 NRCS
TMDLUimits being delivered to the lakes.
e 1
Grade Stabilization
structure
Prescribed Grazing 14.2
acres
Repair: Terraces/Water
and Sediment Control | 17,300 ft.
Basins (638)
Grassed Waterway 4 acres YPer;arzeasz NRCS

Table continued on the next page
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Tabl e 13.

I mpl ement at i

Goal 1:Reduce sediment]
delivery and nompoint
source pollutiorfrom the
watershedto at or below
TMDL limits

Objective 1:Reduce sediment
delivery to Lake of the Hills by
75.7% (2,344 tonslyearyesulting
in no more than 753 tly being
delivered to the lakes.

Objective 2.Reduce phosphorus
delivery from erosion sources to
Lake of the Hills b48.6% (2,314.5
pounds/year),resulting in no
more than 1,030 pounds/year
being delivered to the lakes.

Objective 3.Reduce phosphorus
delivery from impervious surfaceg
to the Lake of the Hills by 55%
(299 poundsl/year), resulting in ng
more than 245 pounds/year being
delivered to the lake.

Grade Stabilization 8
structures
Prescribed Grazing 18.8
acres
Target conservation | Repair: Terraces/Water
practices on priority | and Sediment Control | 3,025 ft.
upland areas within the | Basing638)
watershed.
Management practices
such as: Cover Crops, Phase 3
No-till, and Nutrient 408 acres Years 912 NRCS
Management
Management practices
such as: Cover Crops, Phases 4 & 5
Notill, and Nutrient | 27235 vears1320 | NRCS
Management
Explore mitigation practices for the
Recycling Center by Railroad Lak
Implement conservation EXIO|0§om£;9i|till?smgicnt:ge:r:;f the
pract|ces_ on pu_bhcally — . Phases 15 Scott
ownedimpervious Explore mitigation practices for the  yegars 1 20 County

surfaceswithin the
watershed.

West Lake Road

Explore mitigation practices for the

Small Beach Parking Lot

Explore mitigation practices for the

Large Beach Parking Lot

Targetrestoration
activities on sediment in
Lake of the Hilland
eroding bank locations

See Goal 2, Objective 1

Table continued on the next page
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Table 13. Implementatiorsc hedul e co

. . Completion| Lead
Goal Objective Strategy Action mpre :
Timeline | Entity(s)
Conduct sediment assessment to
o _ determine precisely where in each
Objective 1Regain storage lake, and how much, sediment nee Scott
capacity of lakes and remove Remove excess sedimen to be removed
: . : L s Phase 1 County
nutrient rich sedimentresulting in| from the Lakes in the ) ) vears 1 4 and lowa
overall reduction of 583 Lake of the Hills complex| Remove sediment from (in order o DNR
pounds/year priority) Blue Grass, Railroad,
Lambach, and coves of Latk&the
Hills
Priaritize bank armoring based on
. . . o Scott
Target restoration severity of bank erosion, beginning
L ) . e . o . . Phase 2 County
Objective 2:Reduce bank erosion| activities on eroding banlf  with high priority areas in Lake of
. . ) Years 58 and lowa
locations the Hills, then Railroad, then Blue DNR
Goal 2:Restore the Grass, and finally Lambach
hFIShEYMNIStIh m-llake Objective3: Reduce sediment
phosphoruseve ,SaF or delivery to the lake complex ) o )
below TMDL limits Consider building retention ponds
above Blue Grass and Lambach La
Consider ifake silt dams in the
_ upper end of Blue Grass and Scott
Tar_g_e_t restoranqn Lambach Lakes Phases 1 & 2| County
activities on sediment
: ) Years 912 and lowa
loading source points DNR

Table continued on the next page
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Table 13. ImplementatiorBdhhedul e con
Goal Objective Strategy Action Co_m plt_atlon L(_aad
Timeline | Entity(s)
Objective 1 Share information Scott
about the watersheglanning Host one meeting at the Scott County
process, goals, and County Administrative Facility Phase 1 and
implementation timeline Years X 4 Partners
Goal 3.Engage local Host public meetings
stakeholdersn increasing
the understanding of . .
water quality issues and Part|C|p§1te in Par'tners monthly
create lasting methods public educatiorforum
for maintaining and
improving water quality
in Lake of the Hills. Objective 2.Work with Interview and/or survey
landowners and operators to landowners/operators to | Setup oneon-one meetings or focug
implement conservation practiceg better understand their | groups with landowners/operaters Phase 1 NRCS and
on private lands for reducing needsand interest in the watershed Years 1 4 Partners
sediment and nutrient inflows to
Lake of the Hills.
Develop marketingnaterials
including logo, slogan, brochure,
poster, pledge, stickers infographiq
Disseminate information online, an
through conventional media outlets Scott
Objective 3.Engage multiple Implement a public Phases 15 County
stakeholder groups. engagement campaign| Explore partnership opportunities | Years k20 and
with local and regional groups and Partners
events such as the Earth Week
Coalition, Quad City Triathlon,
Extreme Clean Up
Install watershed entry/boundary
signs
Table continued on the next page
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Table 13. | mpl ement ati

Objective 4 Evaluate progress of | Conduct periodic follow | Create and disseminate survey Scott

public engagement up surveys with Phase 2 Count
landowner/producers; y

Years 58 and
conduct surveys on-5 Partners
year watershed plan
update cycle.
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9. Public Outreach/Education

Results from past research indicate th® g LJacfugd ehavior patterns must be brought into the
design of both best management practices and implementation strategies for water quality programs.
To effect changgin behavior there must be strategies in place to direct education and outreach to the
target audence.The following will guide public outreach activities in tteke of the Hillsvatershed.

1. Plan Goals

0 Reduce sediment delivery and npoint source pollution to at or below TMDL limits

Restore the Lake of the Hills Fishery

o Engage local residents and stakeholders to increase collective understanding of water quality
issues and create lasting methods foaimtaining and improving water quality in Lake of the
Hills.

0 Monitor and evaluate sediment and loading reductiond_&ke of the Hills

(@)

2. Target Audiences
Who will be needed in order to make changes to the land and water?
Landowners (Agricultural)
Tenantg(Agricultural)
Ruraland urbarresidents
Managers of publically owned land
lowa NRCS
lowa Department of Natural Resources

= =4 =4 =4 - 9

Who will be depended upon to advance this project?
ScottCounty Soil and Water Conservation District
ScottCounty Conservation Board

Partners of Scott County Watersheds
ScottCounty Board of Supervisors

lowa Department of Ag and Land Stewardship
lowa Department of Natural Resources

lowa NRCS

=A =4 =4 =8 -8 -8 -9

3. Use Research to Develop Outreach Strategy

Potential outreach strategies

91 Develop an annuautreach plan/schedule that coordinates with key seasons/dates
(e.g.¢ spring planting season) to ensure messages and activities are received by the
correct audience.

1 Identify/develop/seek to secure funding sources to offset the cost of installation
practices.

1 Identify opportunities to have direct exposure to members of the target audiences
and/or one to one conversations with individualsdngage with them about lakes
restoration, targeted areas of concern, cost share options, and other related activities
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10. Resource Needs

In order to accomplish the goals and objectives in this @ath agricultural and impervious BMBg2
needed. Table 14Agricultural Resource Needrnd Tablel5, Impervious Surface Resource Nestsw
cost estimates for installing each needed BNIRetotal resource needs foestablishingooth urban and
agricultural BMPs is $553,075.50.

Table Y. AgriculturalResource Needs

No. fc_Jr the | Blue Gra_lss Blue Lake Lake Can_yad Total
Practice Entire SubBasin Grass_ Canyad_a SubBasin Estimated
Watershed SubBasin | SubBasin Cost
Cost Cost
Terrace/Water| 1,200 Feet| 1,200 Fee] $18,000 0 Feet $0 $18,000
and Sediment
Control Basin
Grassed 10 Acres 6 Acres $30,000 4 Acres $20,000 $50,000
Waterway
Grade 9 Structurey 1 Structur¢ $9,500 8 $76,000 $85,500
Stabilization Structures
Prescribed 33 Acres | 14.2 Acred $2,840 | 18.8 Acres $3,760 $6240
Grazing
Terrace/Water| 20,325 Feel 17,300 $77,853 | 3,025 Fee] $13,612.50| $91,46.50
and Sediment Feet
Control Basin
Repairs
TOTAL $1%,833 $113, 372.50| $25120550
Table 15. Impervious Surface Resource Nee:
Location Possible Practices Estimated
Cost?
Recycling Center by 1 Rain garden with retainingexédind the garden the length of the p{ $38,373
Railroad Lake lot, utilize a swlpain with stand pipe and temporary pond
9 Soil quality restoratitime in a sefoiad of compost
Rolling Hills Picnic Area  Islands and bioswales throughout the parking lot $72,153
1 Permeablpavers around the perimeter of the parking lot
9 Turn spillway into a bioswale with a dry retention basin
9 Establish wetlands for the spillway to drain into
West Lake Road 1 Use permeable paving for infiltration along the shoulders $13,520
M Fillin the ditches
Small Beach Parking Lg Bioretention cell on the contour or in the southwest corner $29,653
Large Beach Parking Lq § Infiltration trench: as wide and as deep as necessary, starting fr{ $147,813
the scour on the lot starts, cap with grid faimasaitdengineer sub
grade and load bearing
9 Divide lot into sub drainage areas and create smaller infiltration
segmented trench approach)
TOTAL Cost Estimate $301, 511

12 These are rough cost estimates based on expert experience, but an accurate figure will be needed after a BMP is designed. The
estimates are bas@n needing 10% of the impervious surface area for retention and a $20/ft"2 cost
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Appendices

Appendix A.Glossary offerms and Acronyms

303(d) list:

305(b) assessment:

319:

AFO:

Base flow:

BMIBI:

BMP:

CAFO:

Credible data law:

Lake of the Hills Watershed Management Plan

Refers to section 303(d) of the Federal Clean Water Act, which req
a listing of all public surface water bodies (creeks, rivers, wetlands,
lakes) that do not support their general and/or designated uses. Al
calSR 0KS adldSQa aLYLI ANBR 21t

Refers to section 305(b) of the Federal Clean Water Act, it is a
O2YLINBKSYyaA@dS aasSaayvySyd aofiyidk
support their general and designated uses. Those bodies of water
which are found to be not supporting or just partially supporting the
uses are placed on the 303(d) list.

Refers to Section 319 of the Federal Clean Water Act\trgoint
Source Management Program. Under this amendment, States rec
grant money from EPA to provide technical & financial assistance,
education, & monitoring to implement local nonpoint source water
quality projects.

Animal Feeding OperatiorA livestock operation, either open or
confined, where animals are kept in small areas (unlike pastures)
allowing manure and feed become concentrated.

The fraction of discharge (flow) in a river which comes from ground
water.

Benthic Macroinvertebrate Index of Biotic Integrity. An intbesed
scoring method for assessing the biological health of streams and
rivers (scale of100) based on characteristics of bottesivelling
invertebrates.

Best Management Praice. A general term for any structural or
upland soil or water conservation practice. For example terraces, (
waterways, sediment retention ponds, reduced tillage systems, etc

Confinement Animal Feeding Operation. An animal feedpegation
in which livestock are confined and totally covered by a roof, and n
allowed to discharge manure to a water of the state.

Refers to 455B.193 of the lowa Administrative Code, which ensure
that water quality data used faall purposes of the Federal Clean
Water Act are sufficiently upp-date and accurate.
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Cyanobacteria (blue
green algae):

Designated use(s):

DNR (or IDNR):

Ecoregion:

EPA (or USEPA):

FIBI:

FSA:

General use(s):

GIS:

Gully erosion:

HEL:

Integrated report:

LA:

Lake of the Hills Watershed Management Plan

Members of the phytoplankton community that are not true algae b
can photosynthesize. Some species can be toxic to humans and

Refer to the type of economic, social, or ecologic activities that a
specific water body is intended to support.

lowa Department of Natural Resources.

A system used to classify geographic areas based on similar physi
characteristics such as soils and geologic material, terrain, and
drainage features.

United States Environmental Protection Agency.

Fish Index of Biotic Integrity. An indeased scoring method for
assessing the biological health of streams and rivers (scald@®))
based on characteristics of fish species.

Farm Service Agency (United States Department of Agriejilt
Federal agency responsible for implementing farm policy, commod
and conservation programs.

Refer to narrative water quality criteria that all public water bodies
must meet to satisfy public needs and expectations.

Geographic Information System(s). A collection of #baped data
and tools for creating, managing, and analyzing spatial information

Soil movement (loss) that occurs in defined upland channels and
ravines that are typically too wide and deep to fill in with traditional
tillage methods.

Highly Erodible Land. Defined by the USDA Natural Resources
Conservation Service (NRCS), it is land which has the potential for
term annual soil losses to exceed the tolerable amount by eight tim
for a given agricultural field.

Refers to a comprehensive document which combines the 305(b)
assessment with the 303(d) list, as well as narratives and discussic
2OSNY ff 41 GSNIljdz- ft AGe GNByRa A
lowa Department of Natural Resources submitsraegrated report to
the EPA biennially in even numbered years.

Load Allocation. The fraction of the total pollutant load of a water
body which is assigned to all combineshpointsourcesn a
watershed. (The total pollutant load is the sum of the waste load a
load allocations.)
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Load:

MOS:

MS4 Permit;

Nonpoint source
pollution:

NPDES:

NRCS:

Periphyton:

Phytoplankton:

Point source
pollution:

PPB:

PPM:

Riparian:

Lake of the Hills Watershed Management Plan

The total amount (mass) of a particular pollutant in a waterbody.

Margin of Safety. In a total maximum daily load (TMDL) report, it is
set-aside amount of a pollutant load to allow for any uncertainties ir
the data or modeling.

Municipal Separate Storm Sewer System Permit. An NPDES licen
required for some cities and universities which obligates them to
ensure adequatevater quality and monitoring of runoff from urban
storm water and construction sites, as well as public participation a
outreach.

A collective term for contaminants which originate from a diffuse
source.

National Pollution Discharge Elimination System, which allows a fa
(e.g. an industry, or a wastewater treatment plant) to discharge to ¢
water of the United States under regulated conditions.

Natural Resources Conservation Service (Urtiiatles Department of
Agriculture). Federal agency which provides technical assistance 1
the conservation and enhancement of natural resources.

Algae that are attached to substrates (rocks, sediment, wood, and
other living organisms).

Collective term for all sefeeding (photosynthetic) organisms which
provide the basis for the aquatic food chain. Includes many types
algae and cyanobacteria.

A collective term for contaminants which arigte from a specific
point, such as an outfall pipe. Point sources are generally regulate
an NPDES permit.

Parts per Billion. A measure of concentration which is the same as
micrograms per liter (pug/l).

Parts per Million. Aneasure of concentration which is the same as
milligrams per liter (mg/l).

Refers to site conditions that occur near water, including specific
physical, chemical, and biological characteristics that differ from
upland (dry) sites.
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RUSLE: Revised Universal Soil Loss Equation. An empirical model for
estimating long term, average annual soil losses due to sheet and |
erosion.

Secchi disk: A device used to measure transparency in water bodies. The grea
the secchdepth (measured in meters), the more transparent the
water.

Sediment delivery A value, expressed as a percent, which is used to describe the frac
ratio: of gross soil erosion which actually reaches a water body of concel

Seston: All particulate matter (organic and inorganic) in the water column.
Sheet & rill erosion Soil loss which occurs diffusely over large, generally flat areas of le

Sl Stressor Identification. A process by which the specific cause(s) of
biological mpairment to a water body can be determined from caus
and-effect relationships.

Storm flow (or The fraction of discharge (flow) in a river which arrived as surface

stormwater): runoff directly caused by a precipitation evergtorm watergenerally
refers to runoff which is routed through some artificial channel or
structure, often in urban areas.

STP: Sewage Treatment Plant. General term for a facility that processe:
municipal sewage into effluent suitable for release to public wsate

SWCD: Soil and Water Conservation District. Agency which provides local
assistance for soil conservation and water quality project
implementation, with support from the lowa Department of
Agriculture and Land Stewardship.

TMDL: TotalMaximum Daily Load. As required by the Federal Clean Wate
Act, a comprehensive analysis and quantification of the maximum
amount of a particular pollutant that a water body can tolerate while
still meeting its general and designated uses.

TSI (or Cdr s o n’ s Trophic State Index. A standardized scoring system (scal&Qff)0
used to characterize the amount of algal biomass in a lake or wetla

TSS: Total Suspended Solids. The quantitative measure of seston, all
materials, organic and inoagic, which are held in the water column.

Turbidity: The degree of cloudiness or murkiness of water caused by suspen
particles.
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UAA: Use Attainability Analysis. A protocol used to determine which (if a
designated uses apply to a particular water body.

UHL: University Hygienic Laboratory (University of lowa). Provides phys
biological, and chemical sampling for water giygtiurposes in suppor
of beach monitoring and impaired water assessments.

USGS: United States Geologic Survey (United States Department of the
Interior). Federal agency responsible for implementation and A
maintenance of discharge (flow) gauging fayf & 2y G KS
bodies.

Watershed: The land (measured in units of surface area) which drains water to
particular body of water or outlet.

WLA: Waste Load Allocation. The fraction of waterbody loading capacity
assigned to poinsources in a watershed. Alternatively, the allowab
pollutant load that an NPDES permitted facility may discharge withi
exceeding water quality standards.

WQS: Water Quality Standards. Defined in Chapter 61 of Environmental
Protection Commission [567] of the lowa Administrative Code, they
are the specific criteria by which water quality is gauged in lowa.

WWTP: Waste Water Treatment Plant. General term &ofacility which
processes municipal, industrial, or agricultural waste into effluent
suitable for release to public waters or land application.

Zooplankton: Collective term for all animal plankton which serve as secondary
producers in the aquatifood chain and the primary food source for
larger aquatic organisms.
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Appendix B.Lake of the HIllSTER-

The followingablesaccount for urban conservation in Canyaal Lake of the Hills stisins to remediate all urban resff by use of dry
retention, infiltration trenches, and buffer strips.

The following tables show two scenaripthe first is a scenaris wheresome upland BMPs are installed, the secoralssenario in which the
four lakes in the complex are fully functioning and acting as BMPs for Lake of th€hdillenario in which the lakes are fully functioning as
BMPs shows a greater reductionpollutants reaching the lak@8%- 81% reductions vs7%- 7%). However, théirst scenarioshowing upland
BMPs doesnot account for alBMPs planned for the watersheshd assumesghat gully erosion will continue although some BMPs will address
the eroson. The second scenario, fully ftiening lakes as BMPs, assumes that gully erosion will be treated by the lake catching it, and does
incorporate planned shoreline and gully BMRKEtables incorporate septic data from Scott Courftiie toolestimates sediment delivery toake

of the Hilk to be3,951tons per year and the current phosphorus delivery to6b@31pounds per year.

Scenario 1Upland BMPs, including planned terrace rehabilitation

The following tables assume that new BMPs will account for 100% of pollutant loads from the Blue Grass catchrignaisaeshwaterways)
and 1.2% ofake Canyada (grassed waterways). The table does not consider prescribed grazing or grade stahilizaties &t the Lake
Canyada basin or grad stabilization structures in the Blue Grass catchment area, both of which are planned.

1. Total load by subwatershed(s)

Watershed N Load (no | P Load (no| BOD Load Sediment | N Reduction| P Reduction BOD Sediment
BMP) BMP) (no BMP) Load (no Reduction Reduction
BMP)
Ib/year Ib/year Ib/year tlyear Ib/year Ib/year Ib/year tlyear
Lambach 530.2 147.5 1372.4 72.7 0.0 0.0 0.0 0.0
Blue Grass 6669.4 3160.6 14972.3 2182 10.5 2.8 9.4 1.5
Railroad 2153 682.5 5985.4 384.5 154.7 65 244.3 38.2
Canyada 6220.4 1997.8 16309.2 1009.7 22.3 5.9 20.1 3.1
Lake of the
Hills 3685.38 942.4 11772.1 302 1164.3 220.6 91.1 35.5
Total 19258.2 6930.7 50411.5 3950.9 1351.8 294.4 365 78.3
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Watershed | N Load (with| P Loadwith BOD (with Sediment %N %P %BOD %Sed
BMP) BMP) BMP) Load (with Reduction Reduction Reduction Reduction
BMP)
Ib/year Ib/year Ib/year tlyear % % % %
Lambach 530.2 147.5 1372.4 72.7 0.0 0.0 0.0 0.0
Blue Grass 6658.9 3157.8 14962.9 2180.5 2 A A A
Railroad 1998.3 617.4 5741.1 346.3 7.2 9.5 4.1 9.9
Canyada 6198.1 1991.9 16289.2 1006.5 0.4 0.3 0.1 0.3
Lake of the
Hills 2521.0 721.8 11680.9 266.5 31.6 23.4 .8 11.8
Total 17906.5 6636.3 50046.5 3872.6 7 4.2 7 2.0
2. Total load by land uses (witBMP)
Sources N Load P Load BOD Load Sediment
(Ib/yr) (Ib/yr) (Ib/yr) Load (t/yr)
Urban 4493.82 719.74 18343.18 103.63
Cropland 5728.30 1490.26 11888.46 824.03
Pastureland 1769.96 154.68 5663.97 22.10
Forest 197.79 86.92 442.41 32.54
Feedlots 0.00 0.00 0.00 0.00
User Defined 0.00 0.00 0.00 0.00
Septic 1092.13 427.75 4459.53 0.00
Gully 4268.80 3468.00 8537.60 2668.00
Streambank 355.68 288.99 711.36 222.30
Groundwater 0.00 0.00 0.00 0.00
Total 17906.48 6636.34 50046.50 3872.60
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Scenario 2Lakes with Gully and Shoreline BMPs

1. Total load by subwatershed(s)

Watershed N Load (no | P Load (no| BOD Load Sediment | N Reduction| P Reduction BOD Sediment
BMP) BMP) (no BMP) Load (no Reduction Reduction
BMP)
Ib/year Ib/year Ib/year tlyear Ib/year Ib/year Ib/year t/year
Lambach 530.2 147.5 1372.4 72.7 169.7 52.7 209.3 48.8
Blue Gass 6669.4 3160.6 14972.3 2182.0 4301.9 1450.2 6686.4 1843.9
Railroad 2153.0 682.5 5985.4 384.5 670.3 304.1 1112.6 318.5
Canyada 6220.4 1997.8 16309.2 1009.7 2660.9 804.1 3280.1 763.5
Lake of the
Hills 3685.3 942.4 11772.1 302.0 1486.8 423.9 736.2 237.1
Total 19258.2 6930.7 50411.5 3950.9 9289.5 3035.0 12024.6 3211.8
Watershed N Load P Load (with| BOD (with Sediment %N %P %BOD %Sed
(with BMP) BMP) BMP) Load (with Reduction Reduction Reduction Reduction
BMP)
Ib/year Ib/year Ib/year tlyear % % % %

Lambach 360.5 94.7 1163.1 24.0 32.0 35.8 15.3 67.0

Blue Gass 2367.5 1710.4 8285.9 338.1 64.5 45.9 44.7 84.5

Railroad 1482.7 378.4 4872.8 66.0 31.1 44.6 18.6 82.8

Canyada 3559.5 1193.7 13029.2 246.2 42.8 40.2 20.1 75.6

Lake of the
Hills 2198.5 518.5 11035.8 64.9 40.3 45.0 6.3 78.5
Total 9968.7 3895.7 38386.9 739.1 48.2 43.8 23.9 81.3
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2. Total load by land uses (with BMP)

Sources N Load P Load BOD Load Sediment

(Ib/yr) (Ib/yr) (Ib/yr) Load (t/yr)
Urban 4493.82 719.74 18343.18 103.63
Cropland 1987.83 517.62 8623.38 313.86
Pastureland 1769.96 154.68 5663.97 22.10
Forest 197.79 86.92 442.41 32.54
Feedlots 0.00 0.00 0.00 0.00
User Defined 0.00 0.00 0.00 0.00
Septic 1092.13 427.75 4459.53 0.00
Gully 427.20 1988.98 854.40 267.00
Streambank 0.00 0.00 0.00 0.00
Groundwater 0.00 0.00 0.00 0.00
Total 9968.72 3895.69 38386.86 739.13
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Appendix C. Stocking History

Species Codes

LMB Largemouth
Bass

GOS Golden Shiner

CCF Channel Catfish

WAM White
Amur/Grass
Carp

NXM Tiger Musky

BLG Bluegill

RAT Rainbow Trout

BKT Brook Trout

WC or White Crappie

WHC

Date Water | Species| Number | Size

08-Jun72 | Lake of LMB 11,400 fry
the Hills

15-Sep72 | Lake of LMB 5,700 fing.
the Hills

19-Apr-73 | Lake of GOSs 98 7-9"
the Hills

25-Apr-73 | Lake of GOS 98 6-9"
the Hills

02-Oct73 | Lake of CCF 2,000 lg. fing.
the Hills

09-Jun75 | Lake of LMB 500 fry
the Hills

31-Aug76 | Lake of CCF 570 7"
the Hills

25-Sep78 | Lake of CCF 570 7"
the Hills

26-Sep79 | Lake of CCF 570 6-8"
the Hills

28-Sep80 | Lake of CCF 2,850 8"
the Hills

22-Apr-81 | Lake of WAM 560 6"
the Hills

21-Jul81l | Lake of NXM 300 6 inch
the Hills

28-Sep81 | Lake of CCF 2,800 7"
the Hills

27-Sep82 | Lake of CCF 2860 7"
the Hills

16-Oct-86 | Lake of CCf 2800 5.5"
the Hills

16-Oct-89 | Lake of CCF 2800 5.5"
the Hills

28-Aug90 | Lake of CCF 1307 7 inch
the Hills

13-Oct92 | Lake of CCF 1097 8 inch
the Hills

06-Oct93 | Lake of CCF 975 7 inch
the Hills
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01-Oct94 | Lake of CCF 3584 2 inch
the Hills

01-May- Lake of CCF 3584 2 inch

95 the Hills

23-Sep96 | Lake of CCF 1708 7 inch
the Hills

26-Aug97 | Lake of CCF 2240 7 inch
the Hills

25-Sep98 | Lake of CCF 2800 7 inch
the Hills

01-Oct99 | Lake of CCF 2800 7 inch
the Hills

21-Aug00 | Lake of CCF 2800 7 inch
the Hills

26-Sep01 | Lake of CCF 2800 7 inch
the Hills

18-Jut02 | Lake of CCF 2800
the Hills

08-Oct03 | Lake of CCF 2800 7"
the Hills

22-Sep04 | Lake of CCF 2800 6"
the Hills

01-Oct05 | Lake of CCF 2800 7"
the Hills

01-Oct06 | Lake of CCF 2800 7"
the Hills

21-Oct06 | Lake of RAT 1500 12-14"
the Hills

13-Jan07 | Lake of RAT 1500 12-14"
the Hills

20-Oct07 | Lake of RAT 1500 12-14"
the Hills

12-Jan08 | Lake of RAT 1500 2-3/lb
the Hills

29-Mar-08 | Lake of RAT 1500 2-3/Ib
the Hills

10-Sep08 | Lake of CCF 2800 7"
the Hills

08-Now08 | Lake of RAT 1800 2-3/Ib
the Hills
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14-Mar-09 | Lake of RAT 1800 2-3/lb
the Hills

17-Oct-09 | Lake of RAT 2250 2-3/Ib
the Hills

09-Sepl0 | Lake of CCF 2800 10-12"
the Hills

23-Mar-12 | Lake of RAT 1800 12"
the Hills

23-Mar-12 | Lake of BKT 200 12"
the Hills

20-Sepl2 | Lake of CCF 2799 7-10"
the Hills

20-Oct12 | Lake of RAT 2000 12"
the Hills

23-Mar-13 | Lake of RAT 1800 12"
the Hills

23-Mar-13 | Lake of BKT 200 12"
the Hills

23-Mar-13 | Lake of RAT 3 Brood
the Hills

19-Oct13 | Lake of RAT 2000 12"
the Hills

19-Oct13 | Lake of RAT 5 broodstock
the Hills

07-Mar-14 | Lake of RAT 1800 12"
the Hills

07-Mar-14 | Lake of BKT 200 12"
the Hills

07-Mar-14 | Lake of RAT 6 Brood
the Hills

23-Sepl4 | Lake of CCF 990 8"
the Hills

11-Oct14 | Lake of RAT 1800 2/lb
the Hills

11-Oct14 | Lake of BKT 6 brood
the Hills stock

20-Mar-15 | Lake of BKT 200 12"
the Hills

20-Mar-15 | Lake of RAT 1800 12"
the Hills
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Appendix D. FisherieSampling

Largemouth Bass Sampled at Lake of the
Hills on May 20, 2013
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on May 20, 2013
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AppendixE Maps

Culverts and Tile Outfalls

Legend
7] West Lake Park
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Knick Point and Head Cut Erosion

Legend

Knick Pt/ Head Cut Erosion
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Septic Systems

‘”@f West Lake Watershed

Septic System Counts by Sub-watershed /
1 inch = 0.25 miles | Septic System Installation by Year

pr— .

Scott)County
Conservation
Board

Data Source:

Aerial: Scott County, Apr. 2014
Watersheds: Scott County,
derived from LIDAR, c. 2005

Septic: Geo-coded addresses
from Scott County Health Dept.
septic system inspection
reports, 12/2015.

Septic Year Built Date: Used
date from County Health Dept.
inspection records if present.
Used Scott County Assessor's
parcel data "year built" of main
structure if date unavailable in
inspection database.

Legend

[l west Lake Watesrshed

Sub-Watershed
Boundary

Septic Systems
Date Installed
W <1990 (110)
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AppendixF. Future Monitoring

The following is a draft of the monitoring plan fahe Lake of the Hills TMDL being written by
thelowaDNR! y& G CAJdzNBé YR a¢lofSé¢ NBFSNByOSa | NB
Watershed Management Plan.

Future Monitoring

Water quality monitoring is critical for assessing the current status of water resources as well as
historical and future trends. Furthermore, monitoring is necessary to track the effectiveness of
best management practice (BMP) implementation and to doconag¢tainment of total

maximum daily loads (TMDLs) and progress towards water quality standards (WQS).

Volunteerbased monitoring efforts should include an approved water quality monitoring plan,
called a Quality Assurance Project Plan (QAPP), in acwardath lowa Administrative Code
(IAC) 56761.10(455B) through 5661.13(455B). The IAC can be viewed here:
https://www.legis.iowa.gov/docs/iac/chapter/567.61.pdf

Failure to prepare mapproved QAPP will prevent data collected from being used to evaluate
waterbody in the 305(b) Integrated Reparthe biannual assessment of water quality in the
state, and the 303(d) ligtthe list that identifies impaired waterbodies.

Routine Monitoring for Water Quality Assessment

Data collection in Lake of the Hills to assess water quality trends and compliance with water

guality standards (WQS) will include monitoring conducted as part of the DNR Ambient Lake
Monitoring Program. This is the sanmusce of data used to develop the TMDL. The Ambient

Lake Monitoring Program was initiated in 2000 in order to better assess the water quality of

L2gl f11Sad / dNNByiafesxs moy 2F L2é¢lQa 1 1Sa I N
the Hills. Tpically, one location near the deepest part of the lake is sampled, and many

chemical, physical, and biological parameters are measured.

The Beach Monitoring Program consists of rouiheolmonitoring at state and county park
beaches and locally magad beaches throughout lowa. The beaches are sampled at least two
times per week from Memorial Day to Labor Day. The repdgedoliconcentration for a
particular sampling event is typically a composite sample average of nine sampling points
collected atthree approximate depths (ankle, knee, and chest) at three locations (e.g., left,
middle, right) along the beach.

Sampling parameters are reported in Tabi&.5At least three sampling events are scheduled

every summer, typically between Memorial Dayddrabor Day. While the ambient monitoring
program can be used to identify trends in overalllake water quality, it does not lend itself to
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calculation of watershed loads, identification of individual pollutant sources, or the evaluation
of BMP implemetation.

Ambient Lake Monitoring Program water quality parameters

Chemical Physical Biological

1 Total Phosphorus (TP) 1 Secchi Depth 1 Chlorophyll a

9 Soluble Reactive
Phosphorus (SRP)

1 Total Nitrogen (TN) 1 Dissolved Oxygen (DQ

1 Phytoplankton (mass
and composition)
1 Zooplankton (mass an

1 Temperature

composition)
1 Total Kjeldahl Nitrogen -
(TKN) 1 Turbidity
. 1 Total Suspended Solid
T Ammonia (TSS)
{1 Un-ionized Ammonia 1 Tota! Fixed Suspendec
Solids
1 Nitrate + Nitrite 1 Total Volatile
Nitrogen Suspended Solids
1 Alkalinity 1 Specific Conductivity
1 pH 1 Thermocline Depth

1 Total Organic Carbon | 9 Lake Depth

9 Total Dissolved Solids

1 Dissolved Organic
Carbon

Expanded Monitoring for Detailed Analysis

Data available from the lowa DNR and IGS Beach Monitoring Program and the lowa DNR
Ambient Lake Monitoring Program will be used to assess general water quality trends and WQS
violations and attainment. More detailed monitoring data is required to redueeldvel of
uncertainty associated with water quality trend analysis, better understand the impacts of
implemented watershed projects (i.e., BMPs), and guide future water quality modeling and

BMP implementation efforts.

If the goal of monitoring is to elsate spatial and temporal trends and differences in water
quality resulting from implementation of BMPs, a more intensive monitoring program will be
needed. Table 2 outlines potential locations, type of monitoring, parameters collected, and
the purposeof each type of data collected as part of an expanded monitoring effort. It is
unlikely that available funding will allow collection of all data included in TaBlebbt the
information should be used to help stakeholders identify and prioritize datalsiee
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Recommended monitoring plan

Parameter(s)

Intervals

Duration

Location(s)

Routine grab
sampling for flow,
sediment, P, and
N

Every 12 weeks

April through October

All lake system inlets
and outlets, ambient
location in Lake of the
Hills

Lake of the Hills inlet &

flow, sediment, P,
and N

intervals during
runoff

5 events between
April and October

Continuoudlow | 15-60 minute | April through October outlet
. 3 inlake sites: Lake of

Continuous pH, the Hills, Blue Grass
DO, and 1560 minute | April through October '

Lake, and Lake
temperature

Canyada
Runoff event 15-60 minute All lake inlets & outlets

and select tributary
sites

Wet and dry

Erosion pirgrid

after heavy
rainfall events

April through October

Hourly during | 10 to 14day periods | Alllake inlets & outlets
weather flow, , :
. wet and dry (multiple wet and dry | and select tributary
sediment, P, and : :
N weather weatherperiods) sites
Event or 10 to 14day wet
conpnuous tile 15-60 minute Wea'Fher periods |f Selec;t tile and/or gully
drain flow, N, and continuous sampling | locations
P sampling is not feasible
Seasonally,

Select gully locations

Shoreline

mapping,
bathymetry

studies

After dredging
or construction,
every 5 years

Design lifespan of
waterbody

Blue Grass Lake, new
sediment control
basins

Tributary, tile drain, and gully site selection to be based on suspected pollutant st
location, BMP placement, landowner permission, and access/installation feasibilit
°There are several MST approaches. Methodology should be researched and bas
on feasibility, cost, and advantage/disadvantages of each method. If budget does
allow for true MST methods, fluorometry or caffeine detection could be utilized in
conjunction withE. colsampling to detect human sources of wastewater.

It may ke useful to divide the recommended monitoring plan into several tiers based on ease of
deployment and cost effectiveness. This will help stakeholders and management personnel best
direct their resources. This monitoring plan may be reevaluated at anyttrobange the
management strategyData collection should commence before BMPs are implemented in the
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watershed to establish baseline conditions. Selection of tributary sites should consider location
of BMPs, location of historical data (for comparativegmses), landowner permission (if
applicable), and logistical concerns such as site access and feasibility of equipment installation
(if necessary). This data could form the foundation for assessment of water quality trends;
however, more detailed informain will be necessary to make any statements about water
quality trends with certainty. Therefore, routine grab sampling should be viewed only as a
starting point for assessing trends in water quality.

Depending on how BMPs are deployed in the watersktgele are two distinct options for
tracking sediment fate and transport. Bathymetry studies can be conducted on existing and
proposed sediment basins upstream of Lake of the Hills, with Blue Grass Lake and newly
constructed sediment basins in basins W5 &8 providing the best dataset. These
bathymetry studies would be conducted at the time of implementation of either new
construction or dredging rehabilitation and every five years after. This will help gather
information to confirm the operational lifespaof the sediment control structure.

If there are no plans to construct new sediment control structures, then an erosion pin grid
could be used to quantify the rate at which head cutting, gully, and streambank sloughing
occurs. These would be fairly chempmplement and maintain, with periodic checks occurring
seasonally or after large runoff events. The rate at which erosion occurs can provide useful
information on the success of upstream BMPs.

Tier 1

Automated data recorded by ISCO devices would geiriformation on continuous flow, and
continuous pH, DO, and temperature. Routine grab sampling for flow, sediment, P, and N will
help provide a check on the automated sampling. In addition to routine sampling, runoff event
sampling for event flow, sedinm, and N will help show the effects of high recurrence interval
events. Locations and sampling approaches would include the ambient monitoring station, Lake
of the Hills beach, outlets of all five lakes, and upstream tributaries as discussed in the above
table as shown in Figure Continuous flow data at the inlets and outlet of the lake would
improve the predictive ability and accuracy of modeling tools, such as those used to develop
the TMDL for Lake of the Hills. Reliable lbexgn flow data is alsamportant because hydrology
drives many important processes related to water quality, and a good hydrologic data set will
be necessary to evaluate the success of BMPs such as retilagel, sediment control

structures, terraces and grassed waterwaysari@n buffers, and wetlands.

Tier 2

If automated sampling devices cannot be procured, then grab samples should continue on a
routine and runoff event based schedule. Flow data may be recorded byvateeity
measurements, or manual flow readings basedlemeloped rating curves. Locations and
sampling approaches would include the ambient monitoring station, Lake of the Hills beach,
and outlets of all five lakes.
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Tier 3

Targeted grab sampling of the Lake of the Hills ambient monitoring point showdr@ued

on a biweekly basis. Grab samples on a seasonal basis at the outlets of Blue Grass Lake and
Lake Canyada would be done to support data provided by the main lake.

Tier 4
The most basic of monitoring plan would continue the existing monitoringedd the ambient
location and beach of Lake of the Hills.

The proposed monitoring information would assist utilization of watershed and water quality
models to simulate various scenarios and water quality response to BMP implementation.
Monitoring paraméers and locations should be continually evaluated. Adjustment of
parameters and/or locations should be based on BMP placement, newly discovered or
suspected pollution sources, and other dynamic factors. The IDNR Watershed Improvement
Section can providesthnical support to locally led efforts in collecting further water quality
and flow monitoring data in the Lake of the Hills watershed. A look at how these proposed
monitoring plans may be deployed in the Lake of the Hills watershed is shown in Fure 5

This expanded monitoring information would improve statistical analysis for evaluating changes
and/or trends in water quality over time. Additionally, more detailed data could be used to
improve/develop watershed and water quality models for simulatddimmplementation

scenarios and prediction of water quality response. Monitoring parameters and locations
should be continually evaluated. Adjustment of parameters and/or locations should be based
on BMP placement, newly discovered or suspected polluttamces, and other dynamic

factors. The DNR Watershed Improvement Section can provide technical support to locally led
efforts in collecting further water quality and flow monitoring data in the Lake of the Hills
watershed.
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