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Chapter 6: Coon Creek Watershed
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Summary of Findings

Description: This is a brief summary of new findings and notable results 2023 Detailed analyses
for all individual sites can be foumdthin this report

Precipitation:
1 Anoka County was drgr in a state of drought the majority of the year.

Lake Levels:

1 Inthe spring, \ater levelsvere highon mostlakeswith some flooding occurringn some lakes
due to snowmelt. \&ter levels quickly receded and in thevsmerand falllow lakelevelswere
observediue to dought.On average, lake levels weskghtly higher thann 2022 but were still
below average.

Stream Hydrology:

9 Stage in dches and streamsgere high in the spring from snowmelt but then quickly receded.
Systems werdominated byaseflow thenajority of the season due to drought conditidhsre
fluctuationin stage was liservedhanin previous yearsvith many of thestreamsitesreaching
their alltime maximum or minimum stage

1 Flow rates were minimal throughout the seasodsome sites periodically had no flow

9 Targeted storm sampling included a notable eve®25/2023 totalingover3d of 4 ai n i n
hours in the central portion of the watershed

Wetland Hydrology:

1 In 2023 Anoka County experienced drought conditions throughout most of the season. Water
levels were low at reference wetland sitesulting inthe water tablelropping below the
measuale depth of equipment atany of the monitoring site¥etland levels rebounded in the
fall at all but one site after late season precipitation events.

Stream Water Quality:

9 High total phosphorugTP) and total suspended so(iiSS)concentrationsemainan issue
throughout theCoon CreekvatershedAlong the main stem dfoon Creek, TRnd TSS levels
increase significantly, upstream to downstream during all conditiotise Sand Creek
subwatershed'SS is significantly inreasing upstream to downstrebatonly after storm
events.TP levels ardiighest in the Ditch 39 and 60 tributaries and less Sitain 41.
Phosphorugevels inPleasureCreek aranoderate excepiior some elevated levetkiringstorm
eventsand show a significant decrease, upstream to downstream, during baseflow conditions.
Springbrook CreeR P levels areoutinelyhigh, especially after storms but show a significant
decrease in TP levels during baseflow conditions.

9 High E. colilevels persst throughout thevatershedaindarehighest inthe Pleasure Creek and
Springbrook Creekubwatersheds

9 High levels of dssolved pollutantare a concern watershedde. There is some evidence that
levels arencreasing over timeSpringbrook and Pleasure Creeks have by far the highest
dissolved pollutantchloride is likely a significant contributoBummertime chloride
concentrations exceeded chronic toxicity standards at select sites due to ingreasdadater
influence during drought conditions



Recommendations

U Continue to update olderstream rating curves.Changes in stream morphology necessitate
periodic updateto existing rating curve®iscrete flow measuremenghould be continued to be
colleaed duringwater qualitysampling or this purpose

U Continue implementing water quality monitoring at new sitesand continueprioritizing sites
where upstream to downstream analysis indicateisflux of pollutants. Over the past few years
severahewmonitoringsites were establishéa the ypper portions of the watershed whitéve
aidedin understandingollutant loadingn the watershed
9 Ditch 11, 37 Ditch 58tributaries to Coon Creek should be priority monitoring locations to
evaluate phosphorus loading in the Coon Creek System.

9 Ditch 60 and Ditch 39 tributaries #and @eek should be priority monitoring locations to
evaluate phosphorus loadiimgthe Sand @&ekSystem

1 Investigation into potential TP loading from twetland complex within th8pringbro& Nature
Centeror surrounding neighborhoods to examinegghorus loading in the Springbrook system
especially durindarger storm events.

U Monitor chlorides at additional sitesand consider collecting winter and spring samplesOverall
chlorides seem to be trending higher at many ofitbeitoringsites.Streams irhighly urbanized
watersheds are aspecially high risk oifncreasing chloride conceations.Developing a better
understanding of water and pollutant flux attributable to groundwater would be helpful to understand
patterns of chloride levels in lakes and stream sand appropriate mitigation strategies

U Continue implementing stormwater treatment practices TSS, TP, andE. coliarepriority
pollutants because they have been observhijatevelsor areidentified as an aquatic life stressor
or threat to recreatiotroughout the watersheBecause of the difficulty adiddresingE. coli, it may
be practical to focus on Tifeduction strategies that have seeondary benefits &. colireductions
such as bichaar.

o E. coli microbial source tracking could be explotedetter understand sources and
appropriate mitigation strategies

i Best management tpaddress phasgherus(o8Mdviosld be beneficial throughout
the watershed, but would be especially impactful in the upper ditched portions.

U Continued monitoring of the Ditch 37 systemwould be beneficial to observe trermger timeand
aid in identifying potential phosphorus reduction BMiBshis area develogs the upper portions of
the watershed where there is less development, recent monitoririgudary ditches reveal high
sources of pollutant loading into the main stem of Coon Creek. Implementing stormwater treatment in
these areas should be a priority and a holistic management approach is likely required including
agricultural best managenten

U0 Some locationsto target include:
1 Coon Creek upstream of ®8Avenue for phosphorus.
M Coon Creek downstream of 8Avenue forE. coli.
1 Sand Creek tributaries of Ditch 39 and Ditch 60 for phosphorus.
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9 Pleasure Creek and Springbrdékcolianddissolved pollutants throughout their drainages.
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Lake LevelMonitoring

Description:

Purpose:

Locations:

Results:

Staff gauges were installed tye Anoka Conservation DistricACD) and surveyed
by the MN DNR. Water level readingaere recordeaveeklyby local volunteers.

The past five and twendfive years ofwater leveldata for each lake adisplayed
below. All historical data are available on the Minnesota DNR website using the
ALakeFi tue @wnwodnrfme.as.statkefindindex.htm). The Ordinary High
Water Level (OHW) elevation is listed for each lake on the corresponding graphs
below. Any work completed below this elevaticequires a DNR permit.

To understand lake hydrology, includitige impact of climate or other water budget
changesThese datsetsare useful for regulatory, building/development, and lake
management decisions.

Ham, Crooked, Laddid\etta, and Bunker Lake.

Ham Lake. In 2023, Ham Laké&ad highwater levelsn the springdue to a large
amount of snowmelt.ow waterlevelswere observed in the summer because of
droughtconditionsand water leveldeclined nto the fall On average, lake levels
wereslightly higher thann 2022 whenHam Lakeobserved its lowest reading since
20009.

Crooked Lake. In 2023, Crooked Lakbadwater levelsn the spring due to
snowmelt Low water levels were observed in the summer becaus®oglat
conditionsbut there waa noticeable rebound in water levels in the late fall. Water
levels were noted to be above 262022 levels, but overall Crooked Lake has
continued to experiend®low averagavater levels.

Laddie Lake. In 2023,water levels inLaddie Lakeremained consistent throughout
the year with a noticeable increase near the end of the sehsarseveral larger rain
events occurredVater levels were significantly higher thahat was recordei
2022 however, levels ardils below average

Lake Netta. In 2023, Lake Nettavater levelsvereconsisteiwith 20212022 trends.
Overall, Lake Netta has continued to experience low water levels.

Bunker Lake. An electronic dataloggeras installed thatecordeddaily water

levels. Historically, data has been collected on the north side of the lake near the
boardwalk. In 2023a new location on the south sidfethe lakewas chosen in an
attempt to capture lower water levels. Unfortunately, this new locati@mot a
successDue to the bodjke nature of the lake, frequently moving equipment towards

the center of the lake during drought conditions is unsafe and not suitable. While the
data may show dry conditions, this is not entirely reflective of lake water levels near

thecenter of Bunker Lake.


http://www.dnr.mn.us.state/lakefind/index.html

Ham Lake

Ham Lake Water Levels - 2023
898

897

896
895
894

893

892
(L m{{f“ 'bfi"q,%m PP PP PP PP ”’{L'b%q‘)’mfib n,% q/")/q/g W'mequlmq&

N 3 Ny W AP A
\,37\(1/@6@,\‘6\,{} ® q\b,g,\cbqg:\"a\of\qy «\,\v
N

DD ‘L'I/‘I«’L’L‘L
Q\Q)\“.'} ’\b\'\\‘b\@\'\\‘b@\
".:\\'\Z \"L\,\\/\'\/\’L\\\q‘} RN

N

=o==\\ater Level (ft.) === Ordinary High Water Level (897.2-ft)

Ham Lake Water Levels - Last 5 Years
898

897 q

896
895
894
893
892

2018 2019 2020 2021 2022 2023

=o=\Nater Level (ft.) === Qrdinary High Water Level (897.2-ft)

Ham Lake Water Levels - Last 25 Years
898

897
896
895
894
893

892
oI~ BN 4 & * H P & »
& LSS

N O O N O O X v o A% 9 D
Q S N AN AN NN NN NN
S S S S S

U S S S S S S S S SR, S

=o=\Nater Level (ft.) === QOrdinary High Water Level (897.2-ft)




Crooked Lake

Crooked Lake Water Levels - 2023
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Laddie Lake

Laddie Lake Water Levels - 2023
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Netta Lake

Netta Lake Water Levels - 2023
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Bunker Lake

Bunker Lake Water Levels- 2023
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Wetland Hydrology

Description: Continuous groundwater level monitoriimgselectwetlands in Anoka County
Countywide, ACDmaintains a network of 2Retland hydrology monitoring stations.

Purpose: To provide undrstanding of wetland hydrologiycluding the impact of climate
change and landse. This wetlandata ai@ in thedelineation of nearby wetlanthy
documenting hydidogic trends including the timing, frequency, and duration of

saturation.

Locations: Bannochie Wetland, Bunker Wetland, Camp Three WetlandWletland,Pioneer
Park Wetland, Sannerud Wetland

Results: See the following pages.

2023Coon Creek Watershed Wetland Hydrology Monitoring Sites
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BANNOCHIE REFERENCE WETLAND
Radisson Bad and Hghway 14, Blaine

Site Information

Monitored Since:
Wetland Type:
Wetland Size:
Isolated Basin:
Connected to a Ditch:

Surrounding Soils:

Soils at Well Location:

1997

2

~21.5 acres
No

Yes, on edges but not the
interior of wetland

Rifle and some
Zimmerman fine sand

Horizon Depth Color Texture  Redox
Oel 0-6 10yr 2/1 Organic -
Oe2 6-40 10yr 2/27.5yr2.5/1 Organic -

Vegetation at Well
LocationScientific

Phragmites australis
Rubus spp.
Onoclea sensibilis

Common % Coverage

Giant Reed 80

Dewberry 100
Sensitive Fern 10

Notes: This boringis locatedwithin thewetland basin. Dengesidentiahousing surrounds the site.

2023Hydrograph (Well Depth 40 inches)
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BUNKER REFERENCE WETLAND T EDGE
Bunker Hills Regional Park, Andover

Site Information

Monitored Since: 1996
Wetland Type: 2
Wetland Size: ~1.0 acre
Isolated Basin: Yes
Connected to a Ditch: No

Surrounding Soils:
Soils at Well Location:

Zimmerman fine sand

Horizon Depth Color Texture .M
AC1 0-3 7.5yr3/1 Sandy Loam 50% 7.5yr 4/6
AC2 3-20 10yr2/15/1 Sandy Loam -
2Abl 20-31 N2/0 Mucky Sandy Loam -
20a 31-39 N2/0 Organic -
20e 3944 7.5yr 3/3 Organic -

Vegetation at Well Location:
Scientific Common % Coverage
Phalaris arundinacea Reed Canary Grass 100
Populus tremuloides(T) Quaking Aspen 30

Notes: This boringis locatedhearthe Bunkerwetlandedge

2023Hydrograph (Well Depth 80inches)
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BUNKER REFERENCE WETLAND T MIDDLE
Bunker Hills Regional Park, Andover

Site Information

Monitored Since: 2006

Wetland Type: 2

Wetland Size: ~1.0 acres

Isolated Basin: Yes

Connected to a Ditch: No

Surrounding Soils: Zimmerman fine sand

Soils at Well Location:

Horizon  Depth Color  Texture Redox
Oa 0-22 N2/0 Organic -
Oel 22-41  10yr2/1 Organic -
Oe2 41-48  7.5yr3/4 Organic -

Vegetation at Well Location:

Scientific Common % Coverage
Poa palustris Fowl Bluegrass 90
Polygonum sagitaturr Arrow-leaf Tearthumb 20
Aster spp. Aster undiff. 10

Notes: Thisboringis locatedhear he middle of thaBunker wetlandasin Different equipment was
installed dter 7/6/202%esulting in a short lapse in data.

2023Hydrograph (Well Depth 40inches)
Bunker Reference Wetland - Middle - 2023
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CAMP THREE REFERENCE WETLAND
Carlos Avery Wildlife Management Area, Columbus Township

Site Information

Monitored Since:
Wetland Type:
Wetland Size:
Isolated Basin:
Connected to a Ditch:

Surrounding Soils:

Soils at Well Location:

2008

3

>200 acres
No

Yes

Markey Muck, Zimmerman
fine sand

Texture

Redox

Horizon  Depth Color

A 0-4 N2/0
A2 4-13 10yr 3/1
Bgl 1321  10yr5/1
Bg2 21-39  10yr 5/1
Bg3 3955 10yr5/1

Vegetation at Well Location:

Scientific

Mucky Fine Sandy Loam
Fine Sandy Loam
Fine Sandy.oam
Fine Sandy Loam

Very Fine Sandy Loam

20% 5yr 5/6
2% 10yr 5/6
5% yr 5/6
10% 10yr 5/6

Phalaris arundinacea Reed Canary Gras

Populustremuloides (T)
Acer negundo (S)

Acer rubrum (T)

Common % Coverage
100
Quaking Aspen 30
Boxelder 30
Red Maple 10

Notes: This boringis locatedhearthe wetland boundary. Water levéisctuaterashlythroughout the

year.Nearby vater control structurdikely influencewater levels at this site.

2023Hydrograph (Well Depth 31 inches)
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ILEX REFERENCE WETLAND | EDGE
llex Streetand 159' Avenue Andover

Site Information

Monitored Since: 1996

Wetland Type: 2

Wetland Size: ~9.6 acres

Isolated Basin: Yes

Connected to a Ditch: No _

Surrounding Soils: Loamy wet sand and Zimmermar
fine sand

Soils at Well Location:

Horizon  Depth Color Texture Redox
A 0-10 10yr2/1 Fine Sandy Loam -
Bg 1014  10yr4/2 Fine Sandy Loam -

2Ab 14-21 N2/0 Sandy Loam -
2Bgl 21-30 10yr4/2 Fine Sandy Loam -
2Bg2 3045 10yr5/2 Fine Sand -

Vegetation at Well Location:
Scientific Common % Coverage

Phalaris arundinacea Reed Canary Gras 100
Solidago gigantia Giant Goldenrod 20
Populus tremuloides (T  Quaking Aspen 20
Rubusstrigosus Raspberry 10

Notes: This boringis locatednearthellex wetlandedge

2023Hydrograph (Well Depth 27inches)
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|LEX REFERENCE WETLAND T MIDDLE
llex Streetand 159 Avenue Andover

Site Information

Monitored Since: 2006

Wetland Type: 2

Wetland Size: ~9.6 acres

Isolated Basin: Yes

Connected to a Ditch: No

Surround Soils: Loamy wet sand and Zimmerman
fine sand

Soils at Well Location:

Horizon  Depth Color Texture Redox
Oa 0-9 N2/0 Organic -
Bgl 9-19 10yr4/2 Fine Sandy Loam -
Bg2 1945 10yr5/2 Fine Sand -

Vegetation at Well Location:

Scientific Common % Coverage
Phalaris arundinacea Reed Canary Grass 80
Typha angustifolia Narrowleaf Cattail 40

Notes: Thisboringis located near the center of tiex wetlard basin.

2023Hydrograph (Well Depth 34inches)
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PIONEER PARK REFERENCE WETLAND

Site Information
Monitored Since:
Wetland Type:
Wetland Size:

Isolated Basin:
Connected to a Ditch:

Surround Soils:
Soils at Well Location:

Pioneer ParkBlaine

2005
2

Undetermined. Part of a
large wetland complex

No

Not directly. Wetland complex has
small drainage ways, culverts, and
nearby ditches.

Rifle and loamy wet sand

Horizon  Depth Color Texture Redox
Oal 0-4 10yr 2/1 Sapric -
Oaz2 4-8 N 2/0 Sapric -
AB 8-12 10yr 3/1 Mucky Sandy Loam -
Bw 12-27 2.5y 5/3 Loamy Sand -
Bg 27-40 2.5y 5/2 Loamy Sand -

Vegetation at Well Location:
Scientific Common % Coverage

Phalaris arundinacea
Carex lacustris
Fraxinus pennsylvanica (T
Rhamnus frangula (S)
Ulmus americana (T)
Populus tremuloides (S)
Urtica dioica

Reed Canary Gras 100
Lake Sedge 20
Green Ash 30

Glossy Buckthorn 20

American EIm 20
Quaking Aspen 20
Stinging Nettle 10

Notes: This boringis located within the wetlanoasin
2023Hydrograph (Well Depth 36 inches)
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SANNERUD REFERENCE WETLAND | EDGE
Highway65 at 168 Avenug Ham Lake

Site Information

Monitored Since: 2005 /oL

Wetland Type: 2 [J‘

Wetland Size: ~18.6 acres , %I_ﬁi::’i‘“‘h \

: T | ; !

Isolated Basin: Yes AJA@_T. |

Connected to a Ditch: Small remnant of a ditch visible in 4 %{\ \,
wetland. L AlE

Surrounding Soils: Zimmerman ad Lino

Soils at Well Location:

Horizon  Depth Color Texture Redox
Oa 0-8 N2/0 Sapric -

Bgl 8-21 10yr 4/1 Sandy Loam -
Bg2 21-40  10yr 4/2 Sandy Loam -

Vegetation at Well Locatiort

Scientific Common % Coverage
Rubus spp. Undiff Rasberry 70
Phalaris arundinacea Reed Canary Grass 40
Acer rubrum (T) Red Maple 30
Populus tremuloides (S) Quaking Aspen 30
Betula papyrifera (T) Paper Birch 10
Rhamnus frangula (S) Glossy Buckthorn 10

Notes: This boringis locatednearthe Sannerude wetlanebge

2023Hydrograph (Well Depth 40inches)
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SANNERUD REFERENCE WETLAND | MIDDLE
Highway65 at 168 Avenug Ham Lake

Site Information

Monitored Since: 2005

Wetland Type: 2

Wetland Size: ~18.6 acres

Isolated Basin: Yes

Surrounding Soils: Zimmerman and Lino
Soils at Well Location:

Horizon Depth Color Texture Redox
Oe 0-3 7.5yr 3/1 Organic -
Oe2 18Mar 10yr 2/1 Organic -
Oa 1848  10yr2/1 Organic -

Vegetation at Well Location:

Scientific Common % Coverage
Carexlasiocarpa Wooly-Fruit Sedge 90
Calamagrostis canadensis Blue-Joint Reedgrass 40
Typha angustifolia NarrowLeaf Cattail 5
Scirpus validus Soft-Stem Bulrush 5

Notes: This boringis locatednear the center of tHgannerudevetlandbasin

2023Hydrograph (Well Depth 40 inches)
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REFERENCE WETLAND ANALYSIS

Description:

Purpose:

Locations:

Results:

Analysis of wetland hydrology data collecteafin 22 reference wetlanthonitoring
sites Wetland goundwater levelare recorded every four hourearthe edgesr
middle ofwetland basingjuring the open water seasdany of thesesiteshave
historical datasetslating back to 1996 his historicaldata allove for specific
analysesn order toanswemetland specifiqquestions as they arise, particularly
within the wetlandegulatory process.

To provide a summary of the hydrological conditions in monitored wetlands across
Anoka County that caaid with wetland regulatory decisions. In particular, these
datesetsassist with deciding if an argia or is not a wetlash by comparing the
hydrology of an area in questiondtherknown wetlands in the area.

22 monitoring sites in Anoka County.

On the following page, there is a summary of deat&023 along withall years with
available data.

Reference Wetland Hydrology Monitoring Sitesi Anoka County
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2023Reference Wetland Water Levels SummaryEach marker represents the median depth to the
water table at the edge of one referenedlamd for a given month in 202Bhe quantile boxeshow the
median (middle line), 25and 7% percentile (ends of box), and™and 9@ percentile (floating

horizontal lines). Maximum well depths were 40 to 45 inches, so a reading gheat&O inches likely
indicates waterbelow the well at an unknown depth.
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March April May June July August  September  October  November
2023 Data
Quantiles
Month Min 10% 25% Median 75% 90% Max
4 -33.4 -24.1 -10.4 -5.0 -1.6 1.4 6.8
5 -29.8 -25.3 -12.8 -6.6 -3.0 0.0 4.9
6 -43.3 -37.7 -29.3 -21.0 -14.9 -13.1 -4.2
7 -49.7 -43.7 -38.8 -34.4 -29.7 -18.7 -18.1
8 -49.7 -42.2 -38.2 -36.1 -21.0 -19.4 -18.7
9 -49.7 -42.3 -38.6 -35.6 -29.8 -24.8 -18.7
10 -49.7 -39.5 -30.4 -27.0 -18.4 -10.4 -6.2
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19961 2023Reference Wetland Water Levels SummaryEach dot represents the median depth
to the water table at the edge of one reference wettaralrhonth between 1996 and 20ZBequantile
boxes show the median (median line), 25th and 75th percentile (ends of box), and 10th and 90th
percentile (floating horizontal linedylaximum well depths were 40 to 45 inches, so a reading greater
than-40 inches likely indicates watbelow thewell at an unknown depth.
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Discussion

The purpose of reference wetland data is to help ensure that wetlands are accuratéyidgntif
regulatory personnel, and to provide a battaterstanding of shallow groundwater hydrology. State and
federal laws place restrictions on filling, excavating, and otyjees of activities in wetland areas
Determining whether it meets the legal definitions of a wetland can rexjrorey datasetparticularly

for locations that arenly occasionally wetConplicating the issue is that conditions iettandscan be
dynamic an area that iwet andclearlyawetland may be completely dry only a few weeks latera As
result, regulatory personnel analyzeariety ofenvironmental factorgcluding soils, vegetation, and
hydrologicalconditions. Reference wetland data provide a benchmark for compgdngjogical
conditions, thereby helping assure accurate regulatory decisions. Likewise, it allows us to compare
currenthydrologyto the rage of observedaterlevels in the past; this is useful for purposes ranging
from flood prediction to drought severity indexing. The analysis of reference wetland data is a
guantitative, norsubjective tool.

The simplest use of the reference wetland datariegulatory setting is to compawater levels in the
monitoredwetlands to water levels inpssible wetlandrea. The tables above are based upon
percentiles of the water levels documented at known wetland boundaries. The quantile boxes in the
figures delineate the 10th, 25th, 50th, 75th, and 90th percentiles. Water table depths outside of the box
have a low likelihood of occurring, or may only occur under extreme circumstances sictoasal

climate conditions or in the presence of anthropogerdcdiggic alterations. If suburface water levels

in an area are similar to those in eeénce wetlands, there idikelihood that the disputed area is a

wetland.

This approach can be refined by examining data from only the year of interest and aiyveettand

types. This removes much of the variation that is due to clingatiation among years and due to
varyingwetland type. Substantial variation in water levels will no doubt remain among wetlands even
after these factors are accounted for, bigt éxercise should provide a reasonable framework for
understanding what hydrologic conditions were present in known wetlands during a given time period.
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Stream Water Quality & Hydrology Monitoring

Description: Water chemistry grab samplindiscretedischarge measurements, anatinuous
stage monitoring

Purpose: To detect water quality trends and changedlect continuous stage dagad irform
pdlutantloadingconcernsn the watershed

Locations: Watershedvide

Each subwater$ed is presented individuallyin their own sections

e iff

' Coon Creek Subwatersheix

| Sand Creek Subwatersheq
N 7T, , /_\_g-]grl_ .
NdG)

| L I i P71

Pleasure Creek Subwatershe ‘(.“" s, N

Springbrook SubwatershedLA
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METHODS

Described belovare the methodssed in each of the monitored subwatersh&ldss. report includes

historical datdrom all monitoringsites for each subwatershed to providesgerviewo f a st r eamod s
quality under a variety of conditions. Water quality assessments are bassumarisonsipstreardo-

downstram, a comparison of baseflow ardentbased samplesnd a comparisaio otherAnoka

County streams and statéde water quality standards. Mean and median results for each parameter at
monitoring sitesare tabulated for comparison to state standamndsto other monitoring sitesll results

are graphed in box drwhisker style plots. Monitoringctivities were split between ACD and CCWD

staff, methodologies wemnsistentand QA/QC was performed by both organizations.

Stream Hydrology

Stage(water level)datawas recorded usmcontinuousdatdoggersdeployedat select monitoring sites
duringthe open water seasofhereadingscollectedwereconverted tamean sea levalevation Stage
readings are collected stheduledntervals raging from 15minutes to ihour, dependingn the
flashinesof thestreamWhenequipmentvas downloadegdstagewas recorded manually armbmpared
to thedatdoggerreading allowingfor calibration.Manual discharge measurememse beerollected

in conjunction with water chemistry grab sangpl€hese discharge measurements allow for continual
refinement of rating curvesdlevelopingating curves for newly established monitoring siteg] aid in
pollutantloading estimates.

Water Chemistry Sampling

Six routinesamples were collected onrenthly basis (MayOct) to be represeative of conditions
regardless of flow level. An additional four samplesre collected aftestormeventsfor an annual total
of ten samples at each site. Storms are generally defined-&rschra more of rainfalin 24 hours
sufficient to produce runoffrel were determined by the CCWD.

Grab sampleandmulti-parametesondes were used to measure water quality param@érats samples
weresent tostatecertifiedlaboratoriedor analysis. Parameters analyzed by leb includd total

phosphorus (TP), total suspended solids (TES}pli bacteria, hlorides and orthephosphorus
Parametermeasured with portable sondasluded pH, specificonductivity, turbidity, temperature,
salinity,anddissolved oxygen (DO)Vater levelwas recorded at each site using a staff gauge surveyed to
mean sea level elevation or by measuring down fremstablishetipedown point such as a culvert top.
Secchi transparency was recorded using a Secchi tube.

ANOVA (Analysis of Variae)is a statistical method used to see if there are significant differences
between the averages of three or more unrelated groups. This technique is especially useful when
comparing more than two groups.

LOESYLocally Estimated Scatterplot Smoothiiga nonparametric method for smoothing a series of
data in which no assumptions are made about the underlying structure of the data. LOESS uses local
regression to fit a smooth curve thgh a scatterplot of dathOESS isalso effective when there are
outliers in the data.

Precipitation

Precipitation data angrovided alongsidaydrologyresults. Precipitation totals were recorded daily from
eleven Anoka County EMS Weather Stationgjginglong-standing precipitation volunteers. The closest
reliableprecipitation record for each site was used.
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COONCREEKMAINSTEM ANDTRIBUTARIES

E Subwatershed Boundary

[ cowp Boundary
Streams

Ditches
City Boundaries
Ditch Catchments

ANDOVER Ditch 37 M/

';':\'_' v—/ l Ditch
=/ = /

4

~ \
Bt vy ‘ ‘\ /{»
g I Ditch 57, % Ditch'59
: : m % —\/_W-L
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BACKGROUND

Coon Creek and its tributaries drain approximately 49,000 acres through central Anoka County. The
mainstem of Coon Creek starsaditched channel (Ditch 4i) northeasgtrnHam Lake. Ditch 44lows
souttwest~27 miles, drainingdam Lake, southern Andover, western Blaine, mmodh ofCoon Rapids,
beforejoining the Mississippi Rivenear the Coon Rapids Dam. Multigtéutaryditchesjoin the Coon
Creeksystem anddnduse changesom primarily rural agriculture and residential in the northern
portions of Ham Lakep denser suburban residential and commercial development thfaugities of
Andover and Coon Rapidsp@n chanel ditch systemdrain the upstream portions of the watershed
while thedownstreanparts of the watershedimarily drainthrough subsurface stormwater infrastructure
before outlettingnto Coon Creek.

The rural ditch systems that drain agricultural ezgldentialandsinto Coon CreekncludeDitch 44, 11,
59, 58, 20, 23 and 3The ditch systems draining the lower rezlof the watershed incluétch 52 41
(Sand Creek)and Woodcrest CreeKkhe central portionsf the watershechake up the Ditch 5@rainage
area, and the lower portions of the main chamulide theDitch 54and Lower Coon Creedtrainage
area.

Coon Creek is listed as an impaired water for aquatic recreation due to elevated [Evelslitfacteria
and aquatic life due to poor invertebrated fishcommunitiesTSS andl'P havebeen identified as
primary stressors to the local invertebrate and fish commuaitiégoncentrations of both often exceed
established water quality standarBsorhabitat and altered hydrology have also been identified as
stressors of the biotic communig well as barriers to connectiviBending 2024 impairments include
TSS and dissolved oxygen for Coon Crdekeoliand dissolved oxygen for Ditch 11, aBdcdi for

Ditch 58.
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Coon CreekSubwatershedMonitoring Sites

Site Name/ SitelD MEETE 2023 Data Collected

Monitored

Ditch 44 at Lever St (tributary) 20212022

Coon Cr at Lexington Blvd

S007539 20132016

Coon Cr at Naples St 20122023 Water Chemistry Grab Samples,

S007#057 Continuous Stage, Flow Measuremen

Ditch 11 at Naples St (tributary) 2022

Ditch 11 at 149 Ave (tributary) 20132017,

S007541 20202022

Ditch 594 at Bunker Blvd (tributary) 2022

S005262

Ditch 59 P10 at 14% Ave (tributary) 2022

S016392

Coon Cr at Aberdeen St 20212023 Water Chemistry Grab Samples,

S016441 Continuous Stage, Flow Measuremen

Coon Cr at Hwy 65

S005259 20182020

Ditch 58 at Andover Blvd (tributary) 20012018, | WaterChemistry Grab Samples,

S005830 20202023 | Continuous Stage, Flow Measuremen

Coon Cr at Prairie Rd. 2013, 2017,

S007540 2018, 2020

Ditch 20 at Andover Blvd (tributary) 20202021, | Water Chemistry Grab Samples,

S016392 2023 Continuous Stage, Flow Measuremen

Ditch 37at Raven St. (tributary) 2021 2023 Water Chemistry Grab Samples,

S017199 ’ Continuous Stage, Flow Measuremen

Ditch 37 at 149 Ave. (tributary) 2021 2023 Water Chemistry Grab Samples,

S015267 ' Continuous Stage

Coon Cr at 131 Ave 20102023 Water Chemistry Grab Samples,

S005257 Continuous Stage, Flow Measuremen

Coon Cr at Lions Park (Hanson Blvd)

S004171 20072017

Sand Cr at Xeon Street (tributary) 20072023 \(/:Vate_r Chemistry Grab Samples,

ontinuous Stage, Flow Measuremen

Coon Creek at 111Ave 20182023 Water Chemistry Grab Samples,

S007%559 Continuous Stage, Flow Measuremen

Ditch 52 at Robinson (tributary) 2018, 2021 | Water Chemistry Grab Samples,

S015117 2023 Continuous Stage, Flow Measuremen

Woodcrest Creek at Creekside Estadtes ,

Wintergreen St 2020, 2023 \évt?rtzgl?:fsmé?ggecaggws :I/Irzglseusr,emen

S016393 '

Coon Cr at Vale St 20052023 Water Chemistry Grab Samples,

S003993 Continuous Stage, Flow Measuremen
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Coon Creek Mairstem and TributariesMonitoring Map
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-
R Ca ntral Avenue

32



SUMMARY

TP levelsthroughout the watershed often exceed the state water quality stahd@fdug/LandTSS
levelsoften exceed the state standard of 30 nadfterstorm eventsTP and TSS®oncentrationin Coon
CreekincreasebetweerNaples St and 131st Ayvapstream to downstreafiSS levels also increase
between Naples St and Valg 8pstream to downstreafoorwater qualityis most pronounceth the
upper portions of the watersheuhich is dominated more lagriculturalandrural landscapeA large
number ofditch systems join Coon Creektime uppeportion of the watershed baobt all havebeen
monitored.The ditcheghat have beemonitoredhavedocumentegboor water quality.

Middle portions of the watershedhich ismostlysuburbarresidential havea lessdecline inwate

quality. Downstreamwhich is mostlyurbanareas, there is no significant change in TP concentrations
upstream to downstrearfinpm 131st Ave to Vale Sdlthough TSS, after stormdoes increase
significantly. This finding suggestthatimprovements tastormwater treatmemtnd new development
standard$ed by the CCWDandpartnes arehavingpositive impacts on war quality Historicd
monitoring data include2005 to 2023While notyet statistically significant, there does appear to be
some improvement over time in the lovpentions ofCoon Creek

E. coliis lowest ugtream andncreaseslownstreamThe primary sourceof E. colibacteria in Coon

Creek as identified by the TMDlayrelivestock 51%) and domestic pe(87%). Livestockaremore

prevalent in theural area®f the watershefupstreampndareoften presenadjacent to the creek itself.
Domestic petsire more populous in thewer watershed, which @ensely developed hroughout the
watershedwaterfowl congregatalong the creekNew evidence from bacteria source tracking methods

has recently shown that human sewage has also been detected in Coon Creek, particularly downstream of
Prairie Foadwhich would indicate the smce is more likely leaky sanitary infrastructure versus septic

system pollution. Investigation and mitigation efforts are underway.

Analysis of individual parameters can be found below
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RESULTS ANDDISCUSSION

SPECIFIC CONDUCTIVITY

Dissolved pllutantlevelsare higher irthe downstream reaches thfe Coon Creelsystem where therés
denser developmefgeeTablel). Higherspecificconductivity during baseflodends some insight into
the pollutant sources. If dissolved pollutawese only elevated after storm evergmrmwater runoff
would be suspeet as the primary drivegince dssolved pollutants are highest during baseflow
conditions, pollution of the shallogroundwatetable which feeds the stream during baseflaiikely a
significantcontributor.

Storm eventsire likelydelivering additional pollutant loaéty while at the same timprovidingsome
level of dlution benefit Thisresulsin specific @nductivityafter storms being onislightly lower than
levels recordeduringbaseflow.Dissolved pollutant levels in theostream portions of Coon Creek,
during all conditionsareabove average compared to otlo®al streams

Management approached| likely differ in the upper and lowggortions of thevatershedFertilizer
associated with agricultural operations maylsebstantiatontributor tohigh conductivityin the upper
reachesThroughouthe watershedestmanagemenpractices forroaddeicingshould be ananagement
focus.

Spc. Cond. 2023 Baseflow Data 2023 Stormflow Data

a\v/e MED TOTAL AVG MED TOTAL
Coon Creek @ Naples 0.716 0.742 6 0.574 0.574 4
Coon Creek @ Aberdeen 0.734 0.749 6 0.590 0.597 4
Ditch 58 @ Andover 0.683 0.682 6 0.575 0.584 4
Ditch 20 @ Andover 0.839 0.870 6 0.690 0.722 4
Ditch 37 @ Raven 0.691 0.698 4 0.395 0.321 4
Ditch 37 @ 149th 0.697 0.708 6 0.606 0.579 4
Coon Creek @ 131st 0.771 0.786 6 0.643 0.623 4
Coon Creek @ 111th 0.840 0.862 6 0.486 0.470 4
Woodcrest Creek @ Wintergreen 1.714 1.711 6 0.323 0.311 4
Coon Creek @ Vale 0.827 0.838 6 0.547 0.552 5

Spc. Cond. Historical Baseflow Data Historical Stormflow Data

AVG MED TOTAL AVG MED TOTAL
Coon Creek @ Naples 0.552 0.579 54 0.460 0.480 46
Coon Creek @ Aberdeen 0.672 0.669 18 0.579 0.592 10
Ditch 58 @ Andover 0.609 0.638 42 0.464 0.498 34
Ditch 20 @ Andover 0.657 0.554 16 0.548 0.548 12
Ditch 37 @ Raven 0.691 0.698 4 0.395 0.321 4
Ditch 37 @ 149th 0.633 0.689 12 0.575 0.565 8
Coon Creek @ 131st 0.655 0.651 67 0.546 0.558 55
Coon Creek @ 111th 0.755 0.756 18 0.568 0.545 16
Woodcrest Creek @ Wintergreen 1.399 1.499 16 0.479 0.457 10
Coon Creek @ Vale 0.750 0.752 88 0.582 0.542 76

Tablel
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Specifc Conductivity (mS/cm)

200 Specific Conductivity - 2023 Data - Coon Creek Watershed w— Co0n Creck @

Naples
1.80 ssesme Coon Creek @

Aberdeen
1.60 = Ditch 58 @ Andover
1.40 smooom Ditch 20 @ Andover
1.20 mmmm Ditch 37 @ Raven
1.00 .

oo Ditch 37 @ 149th

0.80

Spc. Conductivity (mS/cm)

B Coon Creek @
0.60 B ]C.Blst ook @
B oon Cree
0.40 ‘ B | | 111th
0.20 B Woodcrest Creek @
B I I Wintergreen
0.00 : Coon Creek @ Vale

5/18/23 - 6/15/23 - 6/26/23 - 7/13/23 - 8/10/23 - 8/14/23 - 9/14/23 - 9/25/23 - 10/12/23 10/13/23 10/26/23
Base Base Storm Base Base Storm Base Storm  -Base -Storm - Storm

Specific Conductivity - Coon Creek Watershed
2023 Sites - All Data

2.0-
1.8=
1.6-
1.4-
® 2023 Data
1.2-
x
x
x  Qutlier

-

o
1

X

o
co
[

- Base

*Eé ,!.Q ié+ ' 8 o

o
[e2]
1

0.4-
0.2-
X
' ' ' ' 1 ' ' ' ' '

Coon Creek  Coon Creek Ditch 58 Ditch 20 Ditch 37 @ Ditch 37 @ Coon Creek  Coon Creek Woodcrest @ Coon Creek

@ Naples @ Aberdeen @ Andover @ Andover Raven St. 149th Ave. @ 131st @ 111th Wintergreen @ Vale St.

St. (main St. (main Blvd. Blvd (tributary) (tributary) Ave. (main Ave. (main St (main stem)

stem) stem) (tributary) (tributary) stem) stem) (tributary)
Sites

35



Specifc Conductivity (mS/ecm)
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CHLORIDES

Chloride samplingn Coon Creels infrequent but a general examination of historical dateeals
increasingchloride levelsupstream todownstreamthrough the Coon Creek systelBecause chlorides
are a major driver of specific conductivity, the same pollutant loading patterns discussed above are
observed for chlorideg\lthough the concentrations of chlorides increase dramatically moyisigeam

to downstream, they remain beldle state standardsr toxicity to aquatic lifg(230 mg/L chronic and

860 mg/L acute). In 2023, chloridampling was conducted at the Valeo8tiet, where chloride

concentrations averagd@®3.77mg/L during baseflovand75.30mg/L poststorm

Chlorides

2023 Baseflow Data
AVG MED | TOTAL | >230*

2023 Stormflow Data

>860* AVG MED | TOTAL | >230*

> 860 *

Coon Creek @ Vale 103.8 104.5 6 0 0 75.3 73.6 5 0 0
Chlorides Historical Baseflow Data Historical Stormflow Data
AVG MED @ TOTAL >230* >860* AVG MED | TOTAL >230*| >860*
Coon Creek @ Naples St 18.3 16.2 0 0 0
Coon Creek @ Hwy 65 48.4 40.9 4 0 0
Coon Creek @ Shadow Brk 28.4 29.0 23 0 0
Coon Creek at 131st Ave 46.2 44.8 16 0 0 35.6 37.4 16 0 0
Coon Creek @ Lions Park 55.4 54.0 24 0 0 51.1 51.3 24 0 0
Coon Creek @ Vale St 70.1 67.0 48 0 0 57.2 57.0 47 0 0
120 Chlorides - 2023 Data - Coon Creek Watershed
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ToTAL PHOSPHORUS

Total phosphorus concentrationgGoon Creek often exceed the ststEndard of 10Qg/L for central
region streamsespecially after storm events. Given thathBEBbeen identified as a primary stressor to
impaired biotaTMDL loading allocations for TP have been set for Coon Creekddition to aquatic life
impairments, Coo Creek could be listed as impaired for TP based solely on river eutrophication
standardsbut this would requiradditionaldata on response variabl€h{orophylta, biological oxygen
demanddissolved oxygen flx, or pH). In 2023, TP concentrations exceeded #tate standardn several
occasions (se€able2). Most notably, all baseflow samplastheDitch 37sitesexceeded 00 ug/L.
Poststorm all sites excepfoon Creek af\berdeersSt hadat least one sample above 1G§JL. All post
stormsamples abitch 37 at Raven SindCoon Creek avale Stexceeded 00 pg/L

Based on the few years of monitoridgta collectedecently concentrations of TP ithe Ditch 37 system
aresignificantlyhigher than those measunedhe mainstenof CoonCreek.Nearly all baseflow and
poststormsamplesollectedat Ditch 37 at Raven S$tnd 149 Ave haveexceeded 00 pg/L(seeTable

2). All of theheadwateditch systems monitored in 2023 (Ditch 20, Di&8) and Ditch 37) generally had
higher TP oncentrationshan what wasbserved in the mainstem of Coon Creek, espediallywing

stormrs. The relative impact of these systems on the water quality of Coon Creek depends on the relative
proportion of flow and pollutant loading from each system.

It is likely thatother unmonitored ditches in tieadwaters of Coon Creaie also contributing tbigh
TP concentrationin Coon CreekBest management practiqg@MPs)to address phosphorus loading
would be beneficialvatersheewvide, but would be especialiynpactful inthe uppeportions of the
watershedAdditionalmonitoring of the Ditch 37 system would indormativeto observedrends and
identify potential phosphorus reduction BMPs

ANOVA analyses, comparingupstream to downstreasites(Naples St13T" Ave, Vale 3), show a
significant increase in TRvelsbetweerNaples St and 131Ave during allconditions but not between
132 Ave and Vale StThechangean TP concentrationsver timeat Coon Creek avale Stwas non
significant TheCoon Creek Watershddistrict (CCWD) hasmadesubstantiafinancial investmentsto
stormwater treatment amtherwater qualityyimprovement projects ithe lower portiorof the watershed
These effortseem to béndicating siccesestowardsreducingphosphorugevels inCoon Creek
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Supplementabrtho-phosphorus (OP) samples were collecteddA1-2023at Coon Creelat Vale St The
average ® concentratiorin 2023during baseflow ws39.86 of averagel P. For event based samples
theaverage OP concentratisras13.7%6 of averagelP. The MN Stormwater Manual reports the national
average OP concentration as a percentage of TP to be 26% indicating Coon Creek is in the normal range
(27.76%0f samples, all years and all conditiprkhis indicates that the majority phosphorus in Coon

Creek is particldoound.

The Coon Creek TMDldelegates acceptalpellutantloads in Coon Creek on a load duratamve
(LDC). The LDC forCoon Creek is graphesith flow-weighted daily loads fof P samples collectedt
Vale Stfrom 20052014 This plot shows that the creek exceed&RE for TP during higHlows nearly
100% of the time, while often maintaining acceptalifdevelsduring lowflow conditions Examining
theLDC resultsalongsidegrab samplelatg inform that additionastormwatettreatment in the upper
portionsof the wateshed should be a high priorit% holistic management approacHiigly required
includingtheimplementation ofvater storage analgriculturalBMPs

TP 2023 Baseflow Data 2023 Stormflow Data
AVG MED TOTAL >100eg/L % EXCEED AVG MED  TOTAL >100eg/L % EXCEED
Coon Creek @ Naples 49.5 41.5 6 0 0.0% 81.5 83.5 4 1 25.0%
Coon Creek @ Aberdeen 58.0 49.0 6 1 16.7% 77.3 76.5 4 0 0.0%
Ditch 58 @ Andover 82.7 75.0 6 1 16.7% 142.5 93.5 4 1 25.0%
Ditch 20 @ Andover 35.2 34.5 6 0 0.0% 82.5 71.0 4 1 25.0%
Ditch 37 @ Raven 163.5 173.5 4 4 100.0% 90.5 94.5 4 2 50.0%
Ditch 37 @ 149th 387.3 421.0 6 6 100.0% 428.5 433.0 4 4 100.0%
Coon Creek @ 131st 71.8 72.5 6 1 16.7% 90.3 94.0 4 1 25.0%
Coon Creek @ 111th 66.2 64.5 6 1 16.7% 113.5 96.5 4 2 50.0%
Woodcrest Creek @ Wintergreen| 65.0 68.0 6 0 0.0% 177.5 95.0 4 2 50.0%
Coon Creek @ Vale 76.8 73.0 6 1 16.7% 209.6 187.0 5 5 100.0%
TP Historical Baseflow Data Historical Stormflow Data
AVG MED TOTAL >100eg/L % EXCEED AVG MED  TOTAL >100&eg/L % EXCEED
Coon Creek @ Naples 61.5 55.0 54 7 13.0% 134.6 101.0 46 23 50.0%
Coon Creek @ Aberdeen 69.9 64.0 18 3 16.7% 100.6 85.0 10 2 20.0%
Ditch 58 @ Andover 94.5 75.0 42 13 31.0% 179.5 134.5 34 21 61.8%
Ditch 20 @ Andover 84.8 71.0 15 5 33.3% 145.6 140.0 12 8 66.7%
Ditch 37 @ Raven 163.5 173.5 4 4 100.0% 90.5 94.5 4 2 50.0%
Ditch 37 @ 149th 387.8 351.0 12 12 100.0% 544.1 433.0 8 8 100.0%
Coon Creek @ 131st 105.0 82.5 62 25 40.3% 180.7 149.5 54 42 77.8%
Coon Creek @ 111th 92.2 82.0 18 4 22.2% 157.8 153.0 16 12 75.0%
Woodcrest Creek @ Wintergreen| 91.5 60.0 16 1 6.3% 114.1 67.5 10 3 30.0%
Coon Creek @ Vale 94.4 83.0 86 30 34.9% 201.5 160.0 75 68 90.7%
Table2
Total Phosphorous - 2023 Data - Coon Creek Watershed
700 mmmm Coon Creek @
Naples
600 somoos Coon Creek @
Aberdeen
= Ditch 58 @ Andover
—~ 500
= meewee Ditch 20 @ Andover
o
=3 400 === Ditch 37 @ Raven
B 300 womosa Ditch 37 @ 149th
200 : Coon Creek @ 131st
Coon Creek @
100 T BT I - 111th
[ Ii II Ii E Iil Woodcrest Creek @
% Wint
0 i ke jel il HE 1 Wintergreen

5/18/23 - 6/15/23 - 6/26/23 - 7/13/23 - 8/10/23 - 8/14/23 - 9/14/23 - 9/25/23 - 10/12/23 10/13/23 10/26/23

Base Base  Storm  Base Base Storm Base Storm -Base -Storm -Storm - Standard
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Total Phosphorous - Coon Creek Watershed
2023 Sites - All Data
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Total Phosphorous Trend Analysis’ Coon Creek at Vale St.

Parameter Significant Change in _ Standard Error of
Annual® X (20052023) | P~ Means

TP - Baseflow None 0.64 19.83

TP - Storm None 0.41 74.03

ANOVA Matrix for Baseflow Total Phosphorus

Upstream to
Downstream

Coon Creek at Naples
St. (20122023)
48 Samples Total

Coon Creek at 131
Ave. (20102023)
56 Samples Total

Coon Creek at Vale St.
(20052023)
75 Samples Total

Coon Creek at Naples
St.(20122023)
48 Samples Total

Significant Increase

Naples X = 63.04 pg/L
131" X = 108.60 pg/L
p =<0.001

Significant Increase

Naples X = 63.04 pg/L
Vale' X = 93.52 pg/L
p =<0.001

Coon Creek at 131
Ave. (20162023)
56 Samples Total

No Sig Change

131" X = 108.60 pg/L
Vale' X = 93.52 pg/L
p =0.103

Coon Creek at Vale St.
(20052023)
75 Samples Total

ANOVA Matrix for Storm Total Phosphorus

Upstream to
Downstream

Coon Creek at Naples
St. (20122023)
42 Samples Total

Coon Creek at 131
Ave. (20162023)
50 Samples Total

CoonCreek at Vale St.
(20052023)
70 Samples Total

Coon Creek at Naples
St.(20122023)
48 Samples Total

Significant Increase

Naples X = 139.66
Ho/L

131" X = 187.90ug/L
p =<0.b

Significant Increase

Naples X = 139.66
Ho/L

Vale' X = 200.92ug/L
p =<0.05

Coon Creek at 131
Ave. (20102023)
56 Samples Total

No Sig Change

131" X = 187.90 pg/L
Vale' X = 20092 ug/L
p = 0575

Coon Creek at Vale St.
(20052023)
75 Samples Total
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Total Phosphorous Trend Analysisi Coon Creek at Vale St.

Base+Storm Base+Storm
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Theblue line is a regression using a LOESS model with a shaded 95% confidence band, the
black line is the historical mean, the dotted black lines arene standard deviation of the historic
mean, and the green line is the average of the most fegears. The error bars shown on the left gri
are +f one standard deviation of that particular year. The dashed red line is the state standard.
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TOTAL SUSPENDED SOLIDS

Coon Creek halsada TMDL for TSSsince 201@ecause itvasidentified as a stressor for aquatic
macroinvertebrateand fishin the creekAs of 2024, Coon Creek also listed as impaired for excess
TSS directly.TSS concentrations i@oon CreeKollow a similar pattern to TRyut normally say below

the date standardf 30 mg/Land are generally higher in the lower catchments compared to headwater
tributaries Historically, exceedances during baseflow conditioesrare, while exceedances following
stormeventsare commorin themiddle and lower reachéseeTable3). This was again thiindingsin

2023 with the highest concentrations observed in Ditch 20 and Woodcrest Creek storm samples.

ANOVA analyses, comparingupstream to downstreasites (Naples $13F!' Ave, Vale St)show a

significant increas in TSS concentratioriis Coon Creekrom Naples St to 131st Avduringall

conditions but only a further increase at Vale St during storm evéhes LDC for TSSjn the Coon

Cre&k TMDL, shows that allowable TSS loadseusuallyonly exceeded duringeriods of high flonat

Coon Creek avale St. Grab samplesllected provideimilar evidencehatTSSconcentrations only
occasionally eceed thestatestandard following storm evenfbrend analyses over time at Vale St do not
indicate significant improvements or declines, but data visualizations (see LOESS model) reveal modest
improvements in event based TSS concentrations over time.

While TSS concentratiorst Coon Creek at Vale §enerdly remain undeB0 mg/L, it should be noted
that significant increases FSSconcentrationgjpstream talownstreamare occurringgand should be a
high priority formanagementn the TMDL report, it is estimated that 63% of all TSS loadintp¢o
creekis attributedto streambank erosioBtabilizing erodingtreantbanks offer a good starting pofirr
redudéng both TSS and Thadinginto Coon Creelduring moderate to high flowsanagemengfforts
should be explorethb minimizerapid fluctuationsn flow anddischargen thetributaryditch systems
during storm eventdAdditionally, as the uppggortiors of thewatershedlevelop it is importanto
continue enforcingtormwater regulations amshsuringcompliance with constructioBMPs is met

TSS 2023 Baseflow Data 2023 Stormflow Data
AVG MED  TOTAL >30mg/L %EXCEED AVG MED TOTAL >30mg/L % EXCEED
Coon Creek @ Naples 10.2 11.0 6 0 0.0% 7.8 7.0 4 0 0.0%
Coon Creek @ Aberdeen 11.0 12.0 6 0 0.0% 6.8 6.0 4 0 0.0%
Ditch 58 @ Andover 10.5 8.0 6 0 0.0% 8.8 6.0 4 0 0.0%
Ditch 20 @ Andover 15.8 9.5 6 1 16.7% 37.3 26.0 4 1 25.0%
Ditch 37 @ Raven 215 21.0 4 0 0.0% 9.5 8.0 4 0 0.0%
Ditch 37 @ 149th 12.8 9.5 6 1 16.7% 235 17.0 4 1 25.0%
Coon Creek @ 131st 8.3 8.0 6 0 0.0% 7.8 7.5 4 0 0.0%
Coon Creek @ 111th 9.7 10.0 6 0 0.0% 24.3 14.0 4 1 25.0%
Woodcrest Creek @ Wintergreen 1.7 1.2 6 0 0.0% 52.2 8.4 4 1 25.0%
Coon Creek @ Vale 8.3 6.4 6 0 0.0% 46.2 48.0 5 4 80.0%
TSS Historical Baseflow Data Historical Stormflow Data
AVG MED TOTAL >30eg/lL % EXCEED AVG \Y/| =} TOTAL >30¢eg/L % EXCEED
Coon Creek @ Naples 6.9 5.5 54 0 0.0% 11.1 8.0 46 3 6.5%
Coon Creek @ Aberdeen 9.1 7.0 18 0 0.0% 8.2 6.5 10 0 0.0%
Ditch 58 @ Andover 7.1 5.0 42 0 0.0% 15.0 6.0 34 4 11.8%
Ditch 20 @ Andover 12.8 10.0 15 1 6.7% 30.6 26.0 12 4 33.3%
Ditch 37 @ Raven 21.5 21.0 4 0 0.0% 9.5 8.0 4 0 0.0%
Ditch 37 @ 149th 11.9 9.5 12 1 8.3% 14.4 4.0 8 1 12.5%
Coon Creek @ 131st 10.3 6.8 67 3 4.5% 25.5 15.0 55 14 25.5%
Coon Creek @ 111th 13.9 11.5 18 2 11.1% 30.8 24.0 16 7 43.8%
Woodcrest Creek @ Wintergreen 5.6 2.0 16 1 6.3% 23.1 4.5 10 1 10.0%
Coon Creek @ Vale 11.7 8.7 87 2 2.3% 50.2 35.0 75 40 53.3%

Table3
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Total Suspended Solids {(mg/L)

Total Suspended Solids - 2023 Data - Coon Creek Watershed
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Total Suspended Solids (mg/L)

Total Suspended Solids - Coon Creek Watershed
Main Stem and Tributary Outlet Sites - All Data
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Total Suspended Solids Trend Analysis Coon Creek at Vale St.

Significant Change in _ Standard Error of
Parameter Annual’ X (20052023) | P~ Means
TSS- Baseflow None 0.98 3.17
TSS- Storm None 0.32 35.22

ANOVA Matrix for Baseflow Total Suspended Solids

Upstream to
Downstream

Coon Creek at Naples
St. (20122023)
48 Samples Total

Coon Creek at 131
Ave. (20102023
58 Samples Total

Coon Creek at Vale St.
(20052023
76 Samples Total

Coon Creek aNaples
St.(20122023)
48 Samples Total

Significant Increase

Naples X = 6.45mg/L
131" X = 10.80mg/L
p=<0.b

Significant Increase

Naples X = 6.45mg/L
Vale X =11.27mg/L
p=<0.001

Coon Creek at 131
Ave. (20102023)
58 Samples Total

No Sig Change

131" X = 10.80mg/L
Vale X =11.27mg/L
p=0.781

Coon Creek at Vale St.
(20052023)
76 Samples Total

ANOVA Matrix for Storm Total Suspended Solids

Upstream to
Downstream

Coon Creek at Naples
St. (20122023
42 Samples Total

Coon Creek at 131
Ave. (20102023
50 Samples Total

Coon Creek at Vale St.
(20052023
70 Samples Total

Coon Creek at Naples
St.(20122023)
48 Samples Total

Significant Increase

Naples X = 11.41mg/L
131" X = 27.42mg/L
p=<0.05

Significant Increase

Naples X = 11.41mg/L
Vale X =5052 mg/L
p=<0.001

Coon Creek at 131
Ave. (20162023)
58 Samples Total

Significant Increase

131" X = 27.42mg/L
Vale' X =50.52mg/L
p =<0.05

Coon Creek at Vale St.
(20052023)
76 Samples Total
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Total Suspended Solids Trend Analysis Coon Creek at Vale St
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The blue line is a regression using a LOESS model with a shaded 95% confidence band, the
black line is the historical mean, the dotted black lines areng standard deviation of the historic
mean, and the green line is the average of the most fegears. The error bars shown on the left gr:
are +f one standard deviation of that particular year. The dashed red line is the state standard.
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TURBIDITY

Turbidity levelsin Coon Creek remaiacceptable anostof the monitoringsites and were generally
below historical averages. The notable excepti@itish 20 at Andover Blvdwhich observed a record
high value of 17ANTU during onegpoststormsamplingevent

Turbidity

Coon Creek @ Naples
Coon Creek @ Aberdeen
Ditch 58 @ Andover
Ditch 20 @ Andover
Ditch 37 @ Raven
Ditch 37 @ 149th
Coon Creek @ 131st
Coon Creek @ 111th
Woodcrest Creek @ Wintergreen
Coon Creek @ Vale

2023 Baseflow Data

AVG
8.3
8.0
7.4

10.9

22.0
3.8

10.2
7.0

MED
9.7
7.7
5.6

11.2

22.0
3.4
8.6
7.0

TOTAL
6

OO OO O

2023 Stormflow Data

AVG MED TOTAL
12.4 12.2 4
9.1 9.6 4
145 8.1 4
65.5 41.7 4
20.6 18.4 4
14.6 9.0 4
7.6 6.6 4
20.1 10.4 4

Turbidity

Coon Creek @ Naples
Coon Creek @ Aberdeen
Ditch 58 @ Andover
Ditch 20 @ Andover
Ditch 37 @ Raven
Ditch 37 @ 149th
Coon Creek @ 131st
Coon Creek @ 111th
Woodcrest Creek @ Wintergreen
Coon Creek @ Vale

Historical Baseflow Data

AVG
12.5
12.7
10.3
17.8
22.0
26.8
14.3
10.7

MED
9.3
8.2
7.1

14.8

22.0
4.8

111
9.6

TOTAL
54
18
42
15

4
12
60
18

Historical Stormflow Data

AVG MED TOTAL
20.1 151 46
125 9.6 10
53.9 12.6 34
34.4 24.1 12
20.6 18.4 4
11.2 9.0 8
32.4 191 51
23.9 16.4 16

Table4
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Turbidity (NTU))
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PH

2023pH levels in Coon Créeusually remainegvithin the healthyange of 6.5 8.5. Typically, pH is
lower during storm events because rainfall is more acidic. Exceedances of state standards have occurred,
but they are rarera are not currently managementoncern

pH 2023 Baseflow Data 2023 Stormflow Data
AVG MED TOTAL <6.5 >85 y\\Y/e] MED TOTAL <6.5 >85
Coon Creek @ Naples 8.12 7.67 6 0 1 7.35 7.32 3 0 0
Coon Creek @ Aberdeen 7.71 7.73 6 0 0 7.34 7.26 3 0 0
Ditch 58 @ Andover 7.77 7.7 6 0 0 7.54 7.55 3 0 0
Ditch 20 @ Andover 7.72 7.66 6 0 0 7.51 7.55 3 0 0
Ditch 37 @ Raven 7.48 7.48 4 0 0 7.49 7.35 3 0 0
Ditch 37 @ 149th 7.60 7.58 6 0 0 7.29 7.27 3 0 0
Coon Creek @ 131st 7.93 7.97 6 0 0 7.41 7.42 3 0 0
Coon Creek @ 111th 7.91 8.01 6 0 0 7.64 7.61 3 0 0
Woodcrest Creek @ Wintergreen | 7.67 7.65 6.0 0 0 8.26 8.31 4.0 0 1
Coon Creek @ Vale 8.01 7.97 6.0 0 0 8.04 7.99 5.0 0 0
pH Historical Baseflow Data Historical Stormflow Data
AVG MED TOTAL <6.5 >8.5 AVG MED TOTAL <6.5 >85
Coon Creek @ Naples 7.54 7.52 54 0 1 7.42 7.40 45 0 0
Coon Creek @ Aberdeen 7.71 7.73 18 0 0 7.52 7.49 9 0 0
Ditch 58 @ Andover 7.73 7.73 42 0 0 7.51 7.50 33 0 0
Ditch 20 @ Andover 7.75 7.78 16 0 0 7.65 7.64 11 0 0
Ditch 37 @ Raven 7.48 7.48 4 0 0 7.49 7.35 3 0 0
Ditch 37 @ 149th 7.57 7.58 12 0 0 7.51 7.64 7 0 0
Coon Creek @ 131st 7.87 7.84 66 0 0 7.62 7.62 54 0 0
Coon Creek @ 111th 7.89 7.87 18 0 0 7.67 7.70 15 0 0
Woodcrest Creek @ Wintergreen | 7.81 7.79 16.0 0 0 7.96 7.82 10.0 0 1
Coon Creek @ Vale 8.05 8.01 90.0 0 0 7.76 7.76 72.0 0 0
Table5
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DISsOLVED OXYGEN

In 2023,favorableDO levels above the state standésdng/L) were observedt all sitesexcept for Ditch
37 at 149th AveLow DO levels athis Ditch 37 site and theigh stagerecorded even during drought
conditions suggest that this rural ditch may béfarially or naturally dammed throughout the season.

Low DO levelsgenerally danotseem to ba problemn Coon Creek, especially the downstream
portions butDO isidentified as a stressor to aquatic life in the headwatsttghis reach may be subject
to a future impairment.ow DO can also exacerbate phosphorus loading as itieate redox conditions
whenphosphatetored insadimentsis releasedHistorically, DO levelsin Coon Creek have beémwer
afterstorns than during baseflow conditionlikely do to organic matter loading and increased biological
oxygen demandAll measurements were taken during daylight hours

DO 2023 Baseflow Data 2023 Stormflow Data
AVG MED TOTAL <5mg/L % UNDER AVG \Y/|={») TOTAL <5mg/L % UNDER
Coon Creek @ Naples 7.0 7.1 6 0 0.0% 6.4 6.6 4 0 0.0%
Coon Creek @ Aberdeen 7.8 7.9 6 0 0.0% 7.4 7.2 4 0 0.0%
Ditch 58 @ Andover 9.3 9.6 6 0 0.0% 8.0 8.2 4 0 0.0%
Ditch 20 @ Andover 9.1 9.0 6 0 0.0% 8.6 8.6 4 0 0.0%
Ditch 37 @ Raven 6.6 6.7 4 0 0.0% 6.4 6.5 4 0 0.0%
Ditch 37 @ 149th 4.2 4.3 6 5 83.3% 2.9 3.0 4 4 100.0%
Coon Creek @ 131st 9.4 9.5 6 0 0.0% 8.0 8.0 4 0 0.0%
Coon Creek @ 111th 9.5 9.6 6 0 0.0% 8.6 8.8 4 0 0.0%
Woodcrest Creek @ Wintergreen 7.2 7.0 6 0 0.0% 8.1 8.3 4 0 0.0%
Coon Creek @ Vale 8.6 8.5 6 0 0.0% 8.1 7.9 5 0 0.0%
DO Historical Baseflow Data Historical Stormflow Data
AVG MED TOTAL <5mg/L % UNDER AVG MED TOTAL <5mg/L % UNDER
Coon Creek @ Naples 6.3 6.3 52 11 21.2% 6.1 5.7 44 14 31.8%
Coon Creek @ Aberdeen 9.0 8.7 18 0 0.0% 8.1 7.9 10 0 0.0%
Ditch 58 @ Andover 9.4 9.4 41 0 0.0% 8.0 8.0 34 1 2.9%
Ditch 20 @ Andover 8.6 9.0 16 0 0.0% 8.2 8.3 12 0 0.0%
Ditch 37 @ Raven 6.6 6.7 4 0 0.0% 6.4 6.5 4 0 0.0%
Ditch 37 @ 149th 4.4 3.6 12 9 75.0% 3.0 2.6 8 7 87.5%
Coon Creek @ 131st 8.9 9.1 66 0 0.0% 8.2 8.0 55 0 0.0%
Coon Creek @ 111th 9.4 9.5 18 0 0.0% 8.6 8.7 16 1 6.3%
Woodcrest Creek @ Wintergreen 7.7 8.0 16 0 0.0% 8.0 8.0 10 0 0.0%
Coon Creek @ Vale 8.9 8.7 85 0 0.0% 8.4 7.8 74 0 0.0%
Table6
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E. coLl

The chronic state standard t6r coliconcentrationso support contact recreationstreams is based on
thegeometric mean of not less than five samples in any given calendar Momtbsota feams meet

water quality standards if they have a monthly geometric mean less than 126foahoimg units (CFU)

of E. coliper 100mL of water, between April and October. An additional acute standard of not more than
10% of all samples in a given morghould not exceed 1260 CFU/100mL. Values recorded are in most
probable number (MPN) and are equivalent to CFU.

Sample frequencgriteriawasnot met for a direct comparisonttee chronicstandard, agenE. coli

samples per site were collected in 2028wever, it is acceptable to group monthly data across years for
impairment determiations and progress reportiuring baseflonand poststormconditions,E. coli
concentrations regularly exceeded the chretaadard of 126 MPIdt allmonitoringsites

Concentrations were significantly higher and more variable comparetkiovas observed during
baseflowconditions(seeTable7).

MainstemCoon Creek is listed as impaired for aquatic recreation diedoli while Ditch 11 and Ditch
58 have pending. coliimpairments for 2024. Thi. coliLDC in the Coon Creek TMD shows that the
creek often exceeds acceptaBlecoliloads during all flow conditionsSources oE. coliloading can be
difficult to identify becausé. colilevelsfluctuatequickly without requiring any additionadacterial
inputs, sinceE. coliis a livingorganism that continues to grohhe TMDL estimates that livestock
(51%) and domestic dogs (37%) contribute most oftheoliloading toCoon CreekLivestock,which is
primarily horsesarefound moren the upsteam portions of the watersth whiledogs are likely present
watersheekide It is also suspeetithat waterfowlare a larger contributor . colilevelsin Coon Creek
thenthe TMDL suggest. Potential human sourcek.ofoliloading such as failing septic systems or
failing sewerinfrastructureare alsdikely presentWhile targetednanagemerstrategie®xist toreduce
E. coli, it is often the case thatanagement strategies fb8S and TP arpursuedvith secondary
benefitsincludingthe more elusiv&. coli.

E. coli 2023 Baseflow Data 2023 Stormflow Data
AVG MED GEOM  TOTAL >126* > 1260 * AVG MED GEOM TOTAL >126* >1260*
Coon Creek @ Naples 153.8 160.5 133.5 6 4 0 544.8 343.5 434.2 4 4 0
Coon Creek @ Aberdeen 225.3 2185 203.7 6 5 0 1311.8 1049.0 1178.6 4 4 1
Ditch 58 @ Andover 159.8 126.5 125.5 6 3 0 1905.8 1563.0 1399.1 4 4 2
Ditch 20 @ Andover 320.0 316.0 270.5 6 5 0 1883.8 1884.0 1554.5 4 4 3
Ditch 37 @ Raven 448.3 241.0 147.0 4 2 1 619.5 722.0 431.4 4 3 0
Ditch 37 @ 149th 132.0 74.5 79.9 6 2 0 533.0 612.0 425.1 4 3 0
Coon Creek @ 131st 230.5 246.5 179.1 6 5 0 632.0 595.5 589.3 4 4 0
Coon Creek @ 111th 161.0 159.5 133.8 6 4 0 1990.5 1498.0 1371.5 4 4 2
Woodcrest Creek @ Wintergreen 767.5 390.4 432.9 6 5 1 792.9 3755 36.7 4 2 1
Coon Creek @ Vale 313.8 244.1 262.8 6 5 0 1146.1 400.0 77.6 5 3 2
E. coli Historical Baseflow Data Historical Stormflow Data
AVG MED GEOM TOTAL >126* >1260* AVG MED GEOM TOTAL >126* >1260*
Coon Creek @ Naples 257.8 84.5 95.2 50 16 2 756.4 410.0 368.9 42 35 9
Coon Creek @ Aberdeen 211.6 205.0 172.9 18 14 0 1045.1 735.0 581.8 10 9 2
Ditch 58 @ Andover 163.7 96.5 103.4 42 17 0 1090.9 583.0 505.5 33 28 10
Ditch 20 @ Andover 504.5 316.0 250.6 16 13 2 1381.0 1205.0 1015.3 12 12 6
Ditch 37 @ Raven 4483 241.0 147.0 4 2 1 619.5 722.0 4314 4 3 0
Ditch 37 @ 149th 100.1 74.5 62.0 12 3 0 398.9 392.0 300.2 8 6 0
Coon Creek @ 131st 224.5 151.0 151.8 50 33 1 1098.9 684.0 637.1 42 37 11
Coon Creek @ 111th 150.9 132.5 127.3 18 10 0 1249.3 792.5 804.1 16 15 5
Woodcrest Creek @ Wintergreen | 2350.4 365.4 459.5 13 11 2 944.5 631.0 235.4 10 8 3
Coon Creek @ Vale 219.0 178.9 157.9 57 39 0 1353.3 1004.5 606.8 42 37 18
Table 7
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000 E. coli - 2023 Data - Coon Creek Watershed
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E. coli - Coon Creek Watershed
Main Stem and Tributary Outlet Sites - All Data
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E. coli Trend Analysisi Coon Creek at Vale St.
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The blue line is a regression using a LOESS model with a shaded 95% confidence band, the
black line is the historical mean, the dotted black lines areng standard deviation of the historic
mean, and the green line igthverage of the most recent 5 years. The error bars shown on the lef
are +f one standard deviatn of that particular year.
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STREAM HYDROLOGY
CoON CREEK AT NAPLES STREET

Notes

2023 waghe eighth yeathatstage was monitored @bon Creek
at NaplesSt. In 2023, stagdluctuated0.63feetbetween its
minimumand maximurrecorded stage. The streavasat
baseflowconditionsmost of the season duedmught Average
stageat this sitewas the lowest on record since monitoring beg
in 2012.Flooding from snowmelt occurred the spring and
overtopped equipment, resulim the loss of the trumaximum
elevation Stage at this sitBuctuatediittle in resporseto rain
eventsand had miimal flow throughouthe seasan

2023Hydrographs
Coon Creek at Naples Street - 2023
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Summary of All Monitoring Years

Percentiles 2012 2013 2014 2017 2020 2021 2022 2023

Min| 884.61 884.24 884.18 885.11 884.96 885.04 884.43 | 884.63

2.5%| 884.71 884.41 884.69 885.26 884.99 885.10 884.88 | 884.65

10.0%| 884.81 884.46 884.88 885.65 885.04 885.12 884.88 | 884.68

25.0%| 884.89 884.55 885.06 885.78 885.36 885.15 884.88 | 884.79

Median (50%) 885.01 884.97 885.42 886.12 885.63 885.29 884.88 | 884.96

75.0%| 885.49 885.42 886.38 886.42 885.92 885.41 884.88 | 885.01

90.0%| 885.89 885.84 887.76 886.92 886.23 885.49 887.11 | 885.08

97.5%| 887.78 886.22 888.01 888.09 886.66 885.59 888.85 | 885.21

Max| 888.09 886.78 888.06 888.27 886.77 885.92 889.84 [7885.31

Rating Curve (flow measurement2021-2023included
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Coon Creek at Naples Street Rating Curve
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Coon Creekat Aberdeen Steet

Notes

2023wasthethird yearthatstagewasmonitored atCoon
Creek at Aberdeen 3h 2023, water leveldluctuated by 28
feetbetween its minimum and maximuracorded stagand
reached the highestevationon record1.33feethigher than
the 2022maximumstage This recordhigh stagewasrelated to
spring flooding due tenowmelt but stage quickheceded and
fluctuated little in response to rain events and had minimal
flow therest of theseasordue to drought conditions
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Summary of All Monitoring Years

Percentiles 2021 2022 2023

Min 876.72 876.91 876.98
2.5% 876.75 876.97 877.02

10.0% 876.80 877.00 877.04

25.0% 876.87 877.06 877.07

Median (50%) 876.98 877.12 877.22
75.0% 877.11 877.61 877.50

90.0% 877.19 877.85 878.08

97.5% 877.25 878.28 879.11

Max 877.28 878.93 880.26

Rating Curve (20212023flow measurements includgd

100
Coon Creek at Arberdeen Street Rating Curve

90 y = 16.793%- 29445x + 1E+07
R2=0.9106
80 Valid up to 878.91 ft.
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Coon Creek @ Aberdeen St. - Water Elevation
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DitcH 58AT ANDOVER BLVD

Notes

Stage aDitch 58 at Andover Blvdhas been monitored
periodicallysince 2001, with 2023 being the®onitoring
seasonSnowmelt resulted in spring floodirapdthenwater
levelsquickly declineddue todrought Baseflow fed the ditch
the majority of the season with rainfall being infrequent and |
less intenseStage athis site fluctuate®.23 feetbetween its
minimum and maximurnecordedstageand water levels
averagedhe highestsince 2014.

2023Hydrographs
Ditch 58 at Andover Blvd - 2023
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Summary of All Monitoring Years

Percentiles | 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010
Min 875.29| 875.81| 875.28| 875.23| 875.05| 875.31| 875.24| 875.29| 874.98] 875.33
2.5%| 875.35| 876.18| 875.57| 875.63| 875.54| 875.91| 875.29| 875.33| 875.01] 875.39
10.0%| 875.48| 876.33| 875.64| 875.51| 875.37| 875.66| 875.37| 875.36| 875.16| 875.48
25.0%| 875.58| 876.41| 875.74| 875.63| 875.54| 875.91| 875.49| 875.39| 875.29| 875.58
Median (50%)| 875.65| 876.51| 876.10| 875.83| 875.78| 876.20| 875.89| 875.56| 875.37| 875.88
75.0%| 875.77| 876.73]| 876.59| 876.05| 876.04]| 876.35| 876.16| 876.06| 875.46| 876.25
90.0%| 876.23| 877.42| 877.01| 876.45| 876.22| 876.47| 876.40| 876.28| 875.54| 876.49
97.5%| 876.30| 878.13| 878.16| 877.04| 876.98| 876.89| 876.90| 876.61| 875.79| 877.13
Max 876.48| 878.13| 878.19| 878.03| 878.12| 877.75| 877.64| 877.63] 876.65 877.88
Percentiles | 2011 2012 2013 2014 2015 2020 2021 2022 2023
Min 875.52| 874.90| 875.27| 875.70| 875.03| 874.94| 875.28| 875.35| 875.25
2.5%| 875.62| 875.02| 875.52| 876.07| 875.19| 874.99| 875.28| 875.37| 875.31
10.0%| 875.65| 875.06| 875.57| 876.10| 875.28| 875.04| 875.32| 875.38] 875.33
25.0%| 875.79] 875.12| 875.64| 876.16] 875.36| 875.12 875.4| 875.42| 875.37
Median (50%)| 876.40| 875.36| 875.90| 876.35| 875.48| 875.29 875.5| 87551 875.52
75.0%| 876.92| 875.51| 876.24| 877.05| 875.63| 875.51| 875.57| 875.91| 875.84
90.0%| 877.67| 875.79]| 876.48| 878.30| 875.92| 875.67| 875.72| 876.09] 876.59
97.5%| 878.55| 877.02| 877.00] 878.80| 876.77| 875.88| 875.79| 876.45| 877.74
Max 879.02| 878.42| 877.65| 878.88] 877.76] 876.43] 875.91| 876.97| 878.48
Rating Curve (20222023flow measurementsicluded)
10
Ditch 58 at Andover Blvd Rating Curve
9 y = 14.951%- 26172x + 1E+07 P
8 R2=0.9028
Valid up to stages of 876.03 TS
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Ditch 58 @ Andover Blvd. - Water Elevation
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DitcH 20AT HIGHWAY 16

Notes

2023was thethird year stage was recordedzitch 20 at
Highway 16. In 2023 stageluctuated 2.15eet betweerits
minimum and maximurnecorded stage anbe highestelevation
on recordvas dserved Snowmelt resulted in spring flooding
and therwater levels declined. Baseflow fed the ditch the
majority ofthe season due to dmgiut, andrainfall was infrequent
and $orms were less intense. Stage at this site fluctuated little
response to rain events and had minimal flow throughout the
season.

2023Hydrographs
Ditch 20 at Highway 16 - 2023
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Summary of All Monitoring Years

Percentiles 2020 2021 2023

Min 870.55 871.16 871.14
2.5%| 870.93 871.18 871.28

10.0%| 871.11 871.20 871.39

25.0%( 871.20 871.22 871.50

Median (50%) 871.34 871.30 871.64
75.0% 871.69 871.37 871.81

90.0%| 871.99 871.52 872.12

97.5%| 872.02 871.59 872.90

Max 872.53 871.68 873.29

Rating Curve (2021 2023flow measurements included)

25
Ditch 20 at Andover Blvd Rating Curve
y = 15.647x227308x+1E+07
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2 Valid up to 872.80 ft.
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Ditch 20 @ Andover Blvd. - Water Elevation
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DiTcH 37AT 149" AVENUE

Notes

2023was thesecondyear stage was miared atDitch 37 at
149" Ave, located ora privately ownedod farmIn 2023 stage
fluctuatedl.48feet between its mimum and maximum
recorded stage and the maximum water elevation was 1.67 fe
lessthanwhen last monitored in 202&Although Anoka County "
was in drought conditi@most of the growing seaspnater
elevations athis sitecontinued to fluctuatewith seveal risesin
stage that did not correspond to any rainfall event. This can lil
be explained by active water level management of the ditch
system for agricultural irrigation; there is a stop log weir
structure near the confluence of Ditch 37 and CooniCree
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2023Hydrograph

Ditch 37 at 149th Avenue - 2023
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Summary of All Monitoring Years

Percentiles 2021 2023

Min 863.93 863.69
2.5% 863.98 864.33

10.0% 864.23 864.33

25.0% 864.44 864.33

Median (50%) 864.67 864.47
75.0% 865.18 864.64

90.0% 865.39 864.96

97.5% 865.78 865.07

Max 866.84 865.17
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Ditch 37 @ 149th Ave. - Water Elevation
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DiTcH 37AT RAVEN STREET

Notes

2023was thesecondyear stage was monitoredRitch 37 at
Raven StDuring the 2023easonstagefluctuated0.69feet

be

tween its minimum and maximurmacordedstage Stage at this

site was flashy in response to storms, with stage rising quicklyds,,

after rainfall and receding quickly back to basefldis site is
further upstream than 14%venue and outside of the area

inf

low (< 0.1 cfs).

luenced by irrigation stop logMeasured flow ratewerevery

2023Hydrographs
Ditch 37 at Raven Street - 2023
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