Excerpt from the 2022 Water Almanac

Chapter6: Coon Creek Watershed
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Summary of Findings

Description: This is a brief summary of new findings and notable results 2022 Detailed analyses
for all individual sites can be foumdthin this report

Precipitation:
1 Overall 2022 was drier but precipitation throughout the state varefinoka County, a few

heavy rainfalls in spring gave wayabnormallydry ordroughtconditionsthroughout the
growingseasorand fall

Lake Levels:

1 Water levels on all lakes declindttoughout the open water season due to drought condlitions
with some lakes at the second or third lowest levels seen in the last 25Byedey. Lake had no
standing water biate-summer

Stream Hydrology:
1 Ditches and streamswdess fluctuation in stage than previous yearsraady of thestreamsites
recordedhelowestwater elevationsn record
1 Flow rates were minimal throughout the seasodsome sites periodically had no flow

Wetland Hydrology:
1 In 2022, reference wetland sites experienced low water levels, resulting in water levels dropping
below the measurable depth of equipment at some sites.

Stream Water Quality:

1 Elevatedtotal phosphorugTP) concentrations, especially during storms, aressine throughout
the Coon CreelwvatershedAlong the main stem dfoon Creek, TP increases the most in the
upper portions of the watershetP declines or holds steady in the lower portions of the
watershed. In the Sand Creek subwaterghleasphorus is highest in the Ditch 39 and 60
tributaries and less so Ditch 41.Pleasure Creek phosphorus is moderate except during some
storms. Springbrook Creek phosphorus is routinely high, especially during storms.

1 TP concentrations at the Sand Greatletare improving in a statistically significant fashion over
time during baseflow conditions.

1 High E. colilevels persist throughout the watershentjarehighest inPleasure Creek and
Springbrook Creekn Coon CreekE. coliis lowest in the uppewratershed and narate in the
lower watershedn Sand, Pleasure and Springbrook CreBkgolisources appear to be
throughout the watershed.

1 Dissolved pollutantare a concern watershegde. There is some evidence thavéls are
increasing over the. Springbrook and Pleasure Creeks have by far the highest dissolved
pollutants chloride is likely a significant contributor.



Recommendations

i

Continue to update olderstream rating curves.Changes in stream morphology necessitate
periodic updates by manually measuring flow and stagera variety of water levelBiscrete flow
measurementsollected duringvater qualitysampling have beersadfor this purposendusedto
developrating curves abewmonitoring sites

Continue implementing water quality monitoring at new sitesand continueprioritizing sites

where upstream to downstream analysis indicateisflux of pollutants. Over the past few years

severahew water qualitsites were establishéal the pper portions of the watershed whiehil aid

in understandingollutant loading throughout the watershed

9 Ditch 11, 37, 58, and Ditch 59 tributaries to Coon Creek should be priority monitoring locations
to evaluatgohosphorus loading in the Coon Creek System.

9 Ditch 60 and Ditch 39 tributaries 8and @eek should be priority monitoring locations to
evaluate phosphorus loadiimgthe Sand Cree8ystem

1 Investigation into potential TP loading from the Springbrook Na€enter wetland complex or
surrounding neighborhoods to examine gthorus loading in the Springbrook systesspecially
during larger storms.

Continue monitoring chlorides regularly and consider collecting winter and spring samples
Overall chlorides seem to be trending higher at many ahthatoringsites.Streams in developed
watersheds are at especially high risk of elevated and increasing chloride concentrations.

Continue implementing stormwater treatment practices Total phosphorus ard. coliarepriority
pollutants because they are either high or identified as an aquatic life stressor throughout the
watershedBecause of the difficulty aiddressingg. coli, it may be practical to focus on TP with
secondary benefitof E. colireductionsThis is particularly the case where practices such biochar that
can reduce both afeasible In the uppeportions of the watershadhere lands arkess developed
andmorerural., recent monitoring orributary ditchesevealhigh sources of polltant loading irthe

main stenof Coon Creekimplementing stormwater treatmenttirese areashould be a priority and

a holistic management appuobeis likely required includinggricultural best management practices.

Continue implementing stormwater treatment practices in targeted locationsWhile practices in
many locations are justifiedpsie locationgo target include:

1 Coon Creek upstream of 18Avenue for phosphorus.

1 Coon Creek downstream of F8Avenue forE. coli.

1 Sand Creek tributaries of Ditch 39 and Ditch 60 for phosphorus.

9 Pleasure Creek and Springbrdékcoliand dissolved pollutants throughout their drainages.



2022Water Monitoring Locations
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Lake LevelMonitoring

Description:

Purpose:

Locations:

Results:

Staff gauges were installed in lakes by ACD and surveyed by the MN DNR. Weekly
water levels were recorded by local volunte&tee past five and twentfive years of
data for each lake adbisplayedbelow All historical data are ailable on the

Mi nnesot a
(www.dnr.mn.us.statiakefindindex.htm).

DNR website using the ALakeFi

To understand lake hydrology, including the impact of climate or ethtsr budget
changes. These data are useful for regulatory, building/development, and lake
management decisions.

Site

City

Bunker Lake

Andover

Crooked Lake

Andover/Coon Rapids

Ham Lake Ham Lake
Lake Netta Ham Lake
Laddie Lake Blaine

Following a modest spring increase in lake lewekster levels on all lakes declined
throughout thepen water season due to drought conditiénsheir lowest points,

lakes were at the second or third lowesels\seen in thpast 25 years/ery similar

trends were observed between the lakes, highlighting their dependence on local
shallow groundwater levels and susceptibility to drought. This was the second year of

drought, with levels staying roughly 1128 6

b e | o vaveragesThedowwatern |

levelsmade it difficult for staff to keep gaugasstanding, accessible water.

At Bunker Lakean electronic datalogger was installed that took continuous water
level readings. Equipment was moved multiple siieoughout the season because
of low water levels and eventually the basin went dry indatemer and data was no
longer able to be collected.

The Ordinary High Water Level (OHW&levationis listed for each lake on the
corresponding graphs beloAny work completed below this elevan requires a

DNR permit

nd


http://www.dnr.mn.us.state/lakefind/index.html
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Lake Netta Levelsi last 25 years

Lake Netta Levelsi last 5 years
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Annual average, minimum, and maximum levels for each of the past 5 years

Lake Year Awerage Min Max
Bunker 2016 881.07 881.73 882.40
2017 883.09 882.67 883.43
2019 882.52 881.70 883.39
2020 878.60 878.31 879.38
2022 879.92 879.33 880.51

*No data was collected

at Bunker Lake after 8/29/2022

Lake Year Average Min Max
Crooked 2018 860.87 860.56 861.20
2019 861.28 861.14 861.52
2020 861.04 860.60 861.34
2021 859.97 859.52 860.60
2022 860.12 859.54 860.62

Lake Year Awverage Min Max
Netta 2018 902.13 901.86 902.40
2019 902.93 902.47 903.13
2020 902.60 902.03 902.99
2021 900.94 900.40 901.79
2022 900.85 901.46 900.09

Lake Year Awverage Min Max
Ham 2018 896.60 896.21 896.99
2019 897.02 896.80 897.34
2020 896.80 896.32 897.16
2021 895.70 894.90 896.60
2022 895.53 895.08 895.83

Lake Year Awverage Min Max
Laddie 2016 902.07 901.12 902.50
2017 902.16 901.92 902.92
2019 902.05 901.88 902.32
2020 902.11 901.97 902.27
2022 899.91 899.53 900.69




Wetland Hydrology

Description: Continuous groundwater level monitoring at a wetland boundary. Countywide, ACD
maintains a network of 23 wetland hydrology monitoring stations.

Purpose: To provide undrstanding of wetland hydrologncluding the impact of climate
change anthnd use. This wetlandata ai@d in thedelineation of nearby wetland by
documenting hydrologic trends including the timing, frequency, and duration of
saturation.

Locations: Bannochie Wetland, Bunker Wetland, Camp Three Wetland\Wettand,
Pionee Park Wetland, Sannerud Wetland

Results: See the following pages.

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

Site Information % T 5 >
wd
Monitored Since: 1997 ¢ 9 {5 o é
e 0% - T Qﬁ% “%x‘r
Wetland Type: 2 \ N \%
Wetland Size: ~21.5 acres - 4%_ qeomed SN T
Isolated Basin: No o e s LN
Connected to a Ditch: Yes, on edges but not the J
interior of wetland Ay &i
. . . . ) = ).)}J,ﬂ 4]
Surrounding Soils: Rifle and some Zimmerman fine sand L] \*&
Soils at Well Location: u
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 Location:

Scientific Common % Coverage
Phragmites australis Giant Reed 80
Rubus spp. Dewberry 100
Onoclea sensibilis Sensitive Fern 10

Notes: This boringis locatedwithin thewetland basin. Dengesidential construction has occurred in
recent years, including construction dewateritigter levelsat the sitaverebelow the equipmernn late

summer and fall.

2022Hydrograph (Well depth 40 inches)
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BUNKER REFERENCE WETLAND 1 EDGE

Site Information

Bunker Hills Regional Park, Andover

O,
Monitored Since: 19962005 at wetland edge. In 2006 N f,gﬂﬂl ?J - J N
re-delineated wetlanthoved well to ~ n,/ﬁ : o
new wetland edge (down gradient) [, 2 e g T
Wetland Type: 2 N ae LA @
Wetland Size: ~1.0 acre Bunker Wetiand
Isolated Basin: Yes A -
Connected to a Ditch: No v
Surrounding Sails: Zimmerman fine sand -
Soils at Well Location:
Horizon Depth Color Texture Redox
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 is one of two monitoringitesat this wetlandThis boringis located at the wetland
boundaryln 2022 equipment was placed indeepeboringat the same locatioajlowing for data
collectionevenduring periods of low watdevels
2022Hydrograph (Well depth 80nches)
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BUNKER REFERENCE WETLAND T MIDDLE
Bunker Hills Regional Park, Andover

Site Information ‘ %, 7 B y
Monitored Since: 2006 ag‘”l R
Wetland Type: 2 - — i ’ \%
Wetland Size: ~1.0 acres NSRRI b Are CINP
Isolated Basin: Yes e N
Connected to a Ditch: No ‘ ,ij(erweﬂand
Surrounding Soils: Zimmerman fine sand R AN

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:This is one of two monitoringitesat this wetlandThis boringis located in the middle of the
basin Equipmentat this sitewas programmed to recoedevation instead of depth below ground.

2022Hydrograph (Well depth 4Gnches)

Bunker Reference Wetland- Middle- 2022
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CAMP THREE REFERENCE WETLAND
Carlos Avery Wildlife Management Area, Columbus Township

Site Information

Monitored Since: 2008

Wetland Type: 3

Wetland Size: >200 acres

Isolated Basin: No

Connected to a Ditch: Yes

Surrounding Soils: Markey Muck, Zimmerman
fine sand

Soils at Well Location:

Horizon  Depth Color Texture Redox
A 0-4 N2/0 Mucky Fine Sandy Loam -
A2 4-13 10yr 3/1 Fine Sandy Loam 20% 5yr 5/6
Bgl 1321  10yr5/1 Fine Sandy Loam 2% 10yr 5/6
Bg2 21-39  10yr5/1 Fine Sandy Loam 5% yr 5/6

Bg3 3955 10yr5/1 Very Fine Sandy Loam 10% 10yr 5/6
Vegetation at Well Location:

Scientific Common % Coverage
Phalaris arundinacea ReedCanary Grass 100
Populus tremuloides (T)  Quaking Aspen 30
Acer negundo (S) Boxelder 30
Acer rubrum (T) Red Maple 10

Notes: Thisboringis located at the wetland boundary. Water leflalstuaterashlythroughout the year.
Water control structures in the Carlos Avery Wildlife Management Bkely influencewater levels at
this site.

2022Hydrograph (Well depth 31 inches)
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|LEX REFERENCE WETLAND T EDGE
City Park at llex Seetand 159' Avenug Andover

Site Information

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

Soils at Well Location:

1996

2

~9.6 acres
Yes

No

Loamy wet sand and Zimmerman
fine sand

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 ReedCanary Grass 100
Solidago gigantia Giant Goldenrod 20

Populus tremuloides (T  Quaking Aspen 20

Rubus strigosus Raspberry 10

NGRS A

o &
¢ 5
> 0D A;//Jtv\ Q)QL(: b:-‘_
! el \
' o
N - llex Wetland
¢ 2 L A
F0 .
@ P
L
1] ]
: 425

Notes:This is one of two monitoringites &this wetlandThis boringis located at the wetland

boundary.

2022Hydrograph (Well depth 40nches)

Ground Level

llex Reference Wetland-Edge- 2022
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|LEX REFERENCE WETLAND T MIDDLE
City Park at llex Seetand 159 Avenug Andover

Site Information —
Monitored Since: 2006 &
Wetland Type: 2 \"?"
Wetland Size: ~9.6 acres ( e ZE
. llex Wetland
Isolated Basin: Yes .

[~

Connected to a Ditch: No

Surround Soils: Loamy wet sand and Zimmerman
fine sand 24
Soils at Well Location: E
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:This is one of two monitoringitesat this wetlandThis boringis located near the center of the
wetlard basin.

2022Hydrograph (Well depth 34nches)
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PIONEER PARK REFERENCE WETLAND

Site Information
Monitored Since:
Wetland Type:
Wetland Size:

Isolated Basin:
Connected to a Ditch:

Pioneer ParkBlaine

2005
2

Undetermined. Part of a
large wetland complex

No )

Not directly. Wetland complex hasnall drainage

Pioneer Park Wetland

£

ways, culverts, and nearby ditches.

Surround Soils: Rifle and loamy wet sand :
Soils at Well Location:

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  Reed Canary Gras 100
Carex lacustris Lake Sedge 20
Fraxinus pennsylvanica (T Green Ash 30
Rhamnus frangula (S)  GlossyBuckthorn 20
Ulmus americana (T) American Elm 20
Populus tremuloides (S)  Quaking Aspen 20
Urtica dioica Stinging Nettle 10

Notes: This boringis located within the wetlanoasin

2022Hydrograph (Well depth 36 inches)
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SANNERUD REFERENCE WETLAND | EDGE
Highway65 at 168 Avenug Ham Lake

Site Information

Monitored Since:
Wetland Type:
Wetland Size:
Isolated Basin:

Connected to a Ditch:

Surrounding Soils:
Soils at Well Location:

2005
2

~18.6 acres

Yes

Is adjacent to Hwy 65 and its drainage systems.
Small remnant of a ditch visibla wetland.

Zimmerman and Lino

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 is one of twanonitoringsitesatthis wetland. Thidoringisl ocat ed at t he
2022Hydrograph (Well depth 40nches)
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SANNERUD REFERENCE WETLAND | MIDDLE

Site Information

Monitored Since: 2005
Wetland Type: 2

Wetland Size: ~18.6 acres
Isolated Basin: Yes

Surrounding Soils:

Highway65 at 168 Avenug Ham Lake

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 atWell Location:
Scientific Common % Coverage

Carex lasiocarpa 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 thecenter of the wetlandasin

2022Hydrograph (Well depth 40 inches)
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REFERENCE WETLAND ANALYSIS

Description:

Purpose:

Locations:

Results:

This section includes analyses of wetland hydrology fdatd9 reference wetlands
collected fom 22 monitoringsites Groundwatetevels at the edges middle of
these wetlands are recorded every four hours. Méthye sitedhave been monitored
since 1996. These analyses summarize the enormousyeriltmultiwetland
dataset. A database summarizing all of the data is now avadlalple through the
ACD website(https://maps.barr.com/Anoka/Home/Chparthis database allosfor
additional more specific, analyses to be domerder toanswer questions as they
arise, particuldy through the wetland regulatory process.

To provide a summary of the hydrological conditions in monitored wetlands across
Anoka County that can be used to assist with wetland regulatory decisions. In
particular, these datetsassist with deding if an area is or is not a wetland by
comparing the hydrology of an area in questioatteerknown wetlands in the area.

19 reference wetland hydrology monitoring sites in Anoka County.

On the following page, there is a summarylafafor 2022, along withall years with
available data.

Reference Wetland Hydrology Monitoring Sitesi Anoka County
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https://maps.barr.com/Anoka/Home/Chart/

2022Reference Wetland Water Levels SummaryEach marker represents the median depth to the
water table at the edge of oreference wtland for a given month in 2022he quantile boxes show 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
2022 Data
Quantiles
Month Min 10% 25% Median 75% 90% Max
3 -35.2 -33.828 -32.6 -28.59 -13.3 -9.70 -2.6
4 -25.7 -24.2 -20.6 -15.8 -8.1 -7.0 -6.5
5 -32.4 -26.6 -16.7 -10.0 -7.5 -2.0 -0.8
6 -36.7 -35.3 -25.2 -20.2 -10.0 -7.0 -3.3
7 -46.6 -42.0 -39.8 -32.8 -23.5 -22.3 -7.3
8 -43.1 -42.1 -39.8 -37.1 -32.0 -25.7 -11.3
9 -43.4 -42.7 -39.8 -38.4 -33.7 -23.8 -12.5
10 -43.4 -42.1 -39.8 -38.4 -33.8 -26.1 -13.1
11 -43.4 -42.1 -39.8 -38.4 -33.8 -27.3 -8.9

21



19961 2022Reference Wetland Water Levels SummaryEach dot represents the median depth
to the water table at the edge of one reference wettarahfonth between 1996 and 20Zhe quantile
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 inchedikely indicates watebelow the well 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 dihpers of activities in wetland areas
Determining whether it meets the legal definitions of a wetland can require good datalgplrfimu
locations that are occasionally w&omplicating the issue is that conditions ietlands are constantly
changingan area that is very wet ankarlyawetland may be completely dry only a few weeks later. As
a result, regulatory personnel & a variety ofenvironmental factoriscluding soils, vegetation, and
hydrologicalconditions. Reference wetland data provide a benchmark for compgdngjogical

conditions, thereby helping assure accurate regulatory decisions. Likewise, it allowogpare

current shallow water levels to the range of observed levels 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.

Thesimplest use of the reference wetland data in a regulatory setting is to eamgpar levels in the
monitoredwetlands to water levels inpssible wetlandrea. The tables above are based upon
percentiles of the water levels documented at known welblanddaries. 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 condions or in the presence of anthropogenic hydrologic alterations. Hwwtiace 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 ffata only the year of interest and only certain wetland

types. This removes much of the variation that is due to climatic variation among years aad/ige

wetland type. Substantial variation in water levels will no doubt remain among wetlandstevémeat

factors are accounted for, but this exercise should provide a reasonable framework for understanding what
hydrologic conditions were present in known wetlands during a given time period.
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Water Quality& Stream Hydrology Monitoring

Description: Water chemistry grab samplindiscrete discharge measurements,@mdinuous
stage monitoring

Purpose: To detect water quality trends and changedlect continuous stage dagand inform
pollutant loading and flood monitoring

Locations: Watershedvide

Each subwatershed is presented separately on the following pages.
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Coon Creek Subwatershec
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Pleasure Creek Subwatershe(

Springbrook Subwatershed .
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METHODS

The methods described below were used in eattheahonitored subwatershedhis report includes

hi storical data from all vyears and all sites for
water quality under a variety of conditions. Water quality assessments are based on d4pstream

dowrstream comparisons, a comparison of baseflow and storm conditions, and an overall assessment
compared to other Anoka County streams and state water quality standards. Mean and median results for
each parameter at the furthest downstream site are tabldat@mmparison to state standards. All results

are graphed in box and whisker style plots. Data collection activities were split between ACD and CCWD
staff; methodologies wemmnsistentand QA/QC was performed by both organizations.

Stream Hydrology

Continuous stagéwater level)datawas recorded usindata loggersieployedat select monitoring sites
duringthe open water seasohhereadingscollectedwereconverted ta mean sea levalevation Stage
readings are collected at regular intervalygiag from 15minutes to 1hour, depending on the flashiness

of eachstreamWhen the equipmentas downloadegdstagewas recorded manually ambmparedo the

data loggereading allowingfor calibration.Starting in2021, manual dischargglow volume)

measurements were also collected in conjunction with water chemistry grab samples. These discharge
measurements allow for continual refinement of rating curves and padlitant loading estimates.

Water Chemistry Sampling

Regularly schedule(Routine)andeventbased Storm)sampling occurred. iSregularly scheduled
samplesvere collectesbn a monthlybasis(May-Oct) to be representative of conditions over time
regardless of flow levalthough antecedent precipitation was noted additional four amplesduring

storm flows were collected, for an annual total of ten samples at each site. Storms are generally defined as
oneinch or more of rainfall in 24 hours sufficient to produce runoff and were determined by the CCWD.
In some years, fewer storm sples were collected due to unfavorable conditions.

Grab sampleand sondes were used to measure water quality parani&teibssamples welsent to a

certified laboratory for analysis. Parameters analyzed by the lab id¢htdéphosphorus (TP), total
suspended solids (TS, colibacteria, and periodicallghloridesand orthephosphorusParameters
measured with portable sondasluded pH, specificConductivity, turbidity, temperature, salinity,

dissolved oxygen (DQ)nd Secchi transparencyWater level (stagelasrecorded at each site using a

staff gauge suryed to mean sea level elevationby measuring down frommaestablishetipedown
pointsuch as a culvert top

Precipitation

Precipitation data is provided alongstugdrologyresults. Precipitation totals were recorded daily from
eleven Anoka County EMS Weather Stationgjginglong-standing precipitation volunteers. The closest
reliable precipitation record for each site wisgd.

25



WATERQUALITY & HYDROLOGYMONITORING-
COONCREEKMAIN STEM ANDTRIBUTARIES

| Coon Creek Catchments |
= D Subwatershed Boundary

| ] cewp Boundary
Streams

Ditches
City Boundaries
Ditch Catchments
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Coon CreekSubwatershedMonitoring Sites

Site Name/ SitelD

Years Monitored

2022Data Collected

Ditch 44 at Lever St (tributary) 20212022 WaterChemistry Grab Samples,
Continuous Stagd;low Measurements

Coon Cr at Lexington Blvd 20132016

S00%539

Coon Cr at Naples St 20122022 Water Chemistry Grab Samples,

S007057 Continuous Stage, Flow Measuremern

Ditch 11 at Naples St (tributary) 2022 Water Chemistry Grab Samples, Flow

Measurements

Ditch 11 at 149 Ave (tributary)
S007541

20132017, 2020
2022

Water Chemistry Grab Samples,
Continuous Stage, Flow Measuremer

Ditch 594 at Bunker Blvd(tributary) 2022 Water Chemistry GraBamples,
S0(b-262 Continuous Stage, Flow Measuremen
Ditch 59 R10at 149* Ave (tributary) 2022 Water Chemistry Grab Samples,
S016-392 Continuous Stage, Flow Measuremer
Coon Cr at Aberdeen St 20212022 Water Chemistry Grab Samples,
S016441 Continuous Stagéd;low Measurements
Coon Cr at Hwy 65 20182020

S005259

Ditch 58 at Andover Blvd (tributary)
S005830

2001-2018, 2020
2022

Water Chemistry Grab Samples,
Continuous Stage, Flow Measuremen

Coon Cr at Prairie Rd.
S007540

2013, 2017, 2018,
2020

Ditch 20 at AndoveBIvd (tributary) 20202021

S016392

Coon Cr at 13%Ave 20102022 Water Chemistry Grab Samples
S005257 Continuous Stagé;low Measurements
Coon Cr at Lions Park (Hanson Blvd) 20072017

S004171

Coon Creek at 111 20182022 Water ChemistryGrab Samples,

S00#559

Continuous Stage, Flow Measuremern

Ditch 52 at Robinson (tributary)
S015117

2018 2021-2022

Water Chemistry Grab Samples,
Continuous Stage, Flow Measuremern

Woodcrest Creek at Creekside Estates 2020,2022 Water Chemistry Grab Samples,
S016393 Continuous Stage, Flow Measuremer
Coon Cr at Vale St 20052022 Water Chemistry Grab Samples,

S003993

Continuous Stage, Flow Measuremern
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COON CREEK MAIN STEM AND TRIBUTARIES BACKGROUND

Coon Creek and itsibutaries drain approximately 49,000 acres through central Anoka County. The main
stem of Coon Creek starts as a ditched channel (Ditch 44) near the intersection of Crosstowd Blvd a
Lexington Ave in northeasftam Lake. The chanh#ows south andvestapproximately 27 miles,
drainingHam Lake, southern Andover, western Blaine, and much of Coon Rapids, jpéafimgthe
Mississippi Rivemear the Coon Rapids DaMany tributary ditch systems joine Coon Creelsystem
anddraina varietyof landuseand cover typed_and usage shifts from primarily rural agriculture and
residential in the northern portions of Ham Latkedenser suburban residential and commercial
development through Andover and Coon Rapigger©ochannel ditch systerdsain the upsti@m portions

of the watershedvhile downstreanprimarily drains through subsurface stormwater infrastructure before
outletting to the creek itself.

The rural ditch systems that drain agricultural and residential lands to Coon Creek include the Ditch 44,
11, 59, 58, 20, 23 and 37 systems. The ditch systems draining the lower reaches of the watershed include
the Ditch 52 Ditch 41 (Sand Creekand Woodcrest Creedystems. The central portions of the main

channel of Coon Creek make up the Ditch 57 draisaga, and the lower portions of the main channel
include theDitch 54and Lower Coon Creettrainage aresa

Coon Creek is listed as an impaired water for aquatic recreation due to elevated [Evelslitfacteria

and aquatic life due to poor invertelmand fishcommunitiesTotal suspendedolids (TSS andtotal
phosphorusTP) have been identified as primary stressors to the local invertebrate and fish communities
and concentrations of both often exceed established water quality starfé@odisabitat and altered
hydrologyhave also been identified as stressors of the biotic commeitging 2024 impairments

include TSS and dissolved oxygen for Coon Créelgoliand dissolved oxygen for Ditch 11, aBdcoli

for Ditch 58.

2022Stream Water Quality Monitoring Sites




SUMMARY

TPlevels throughout the watershed often exceed state water quality staadaitdsTSS levels during
storm eventsWater quality inCoon Creeldeclines significantlfrom upstream to downstreabetween
Naples Steetand131st Aveauefor both TP and TSSs well as between Naples Street and Vale Street
for TSS Thewater qualitydeclinesaremost pronounceih the upper portions dhe watershedwvhich

are more agricultural or rural residentislany ditch systems join Coon Creek throughout this portion of
the watershed\ot dl of these ditclsystemsare monitored, but those that have beemitored havgoor
water qualityMiddle portions of the watershed, which are suburban, haveiessuncedvaterquality
decline.Furthestdownstream, in the more urbanized ardaese is no significant change in TP
concentrations from the monitoring sites at 131st Ave to Vaee&tthough TSS during storms does
increase significantlyThis finding suggest thatimprovements tstormwater treatmemnd new
development standartisd by the CCWDand citiesarehavingpositive impacts on viar quality

There is nestatisticallysignificant changén water qualityover time for TP or TSSHistorical monitoring
data ncludes yeaR005 to 2022.

E. coliis lowest ugtream and highest downstrearhe primary sourceof E. colibacteria in Coon Creek
as identified by the TMDLarelivestock 61%) and domestic pets like dogs7@). Livestockaremore
prevalent in theural area®f the watershefupstreampndareoften presenadjacent to the creek itself.
Domestic petsare more populous in the lower watershed, which is more densely devalbpaaghout

the watershedyaterfowl congregatalong the creedNew evidene from bacteria source tracking
methods has recently shown that human sewage has also been detected in Coon Creek, particularly
downstream of Prairie Rd which would indicate the source is more likely leaky sanitary infrastructure
versus septic system pdilon. Investigation and mitigation efforts are underway.

Analysis of individual parameters can be found below
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RESULTS ANDDISCUSSION
SPECIFIC CONDUCTIVITY AND CHLORIDES

Dissolved pollutantevelsare higher irthedownstream reaches of Coon Creek, where there is more
impervioussurfacearea with denser development. Median spe@faductivityincreases gradually from
upstream (0.437 mS/cm) to downstream4@.mS/cm) during baseflow conditiofar all years Median
specificConductivity(all years) following storm evenshowsa smallerchangebetween upstream and
downstreammeasurementsanging from 0.410 to 0.53hS/cm The median specifi€onductivityin
Coon Creek at Vale &et(farthest downstreani§ higherduring baseflow conditionsnd above the
countywide median for Anoka County streams of 0.561 mSAdthough after storm events the median
at Vale Street is below the county median.

Modestly higher conductivity during baseflol@nds some insight into ¢tpollutant sources. If dissolved
pollutantswere only elevated after storm everg®rmwater runoff would be suspected as the primary
driver. Since dssolved pollutants are highest during baseflow conditions, pollution of the shallow
groundwatetable which feeds the stream during baseflaslikely a significantcontributor.Storm
eventsare likely both delivering additional pollutant load and offering mild dilution, and in this way
storm conductivity is only modestly lower than baseflDigsolved pllutant levels in the upstream
portions of Coon Creekluring all conditionsare still above average compared to otbeal streams

Management approaches may differ in the upper and lower watershed. In the upper watershed, fertilizer
associated withgricultural operations may be a significant contributor to conductivitthe middle and

lower watershed where private wells are common, water softener salt may significantly contribute.
Throughouthe watershedoaddeicingshould be ananagement facs.

Chloride sampling has not occurred enough in Coon Creek for statistical analysigehata
examination ohistoricaldatarevealsan increase in chloridevelsupstrearrto-downstream througtine
Coon Creelsystem The same inputs that are suspected contributors to conductivity as also likely
chloride contributorsAlthough the concentrations of chlorides increase dramatically moving
downstreamtheyare undethe state standas{230mg/L chronic and 860 mg/L acutéh 2022 chloride
sampling was conducted at the ValeeSt outlet andidoride concentrationaveragedl.75mg/L during
storm flow and85.06mg/L during baseflow conditions. These levels were higher than chloride eserag
recordedn 2019and 2021but still well below the state standards.

Average andmedian specificConductivity and chloridesin Coon Creek Data is from Vale Sfor all
years througl2022

Average Median Average | Median State N
Specific Specific Chlorides | Chlorides Standard
Conductivity | Conductivity (mg/L) (mg/L)

(mS/cm (mS/cm)
Baseflow 0.745 0.743 70.14 67 Specific 82
Storms 0.585 0.531 55.01 | 54.25 Con‘:\ﬁg"ty' 71
All 0.670 0.663 Chloridesi 153

230 mg/L
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SpecificConductivity at Coon CreekOrange diamonds are historical data from previous years and
black circles ar@022readings. Box plots show the median (middle line), 25th and 75th percentile (end of
box), and 10th and 90th percentile (floating outer linés)l data collected at these sites
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ToTAL PHOSPHORUS

The date standard for totahpsphorus (TP) for streams in this region is 100 pgtonCreekmay
eventually be designated as impaifedeutrophicatiorbecausét often exceedthe standard, especially
during storm eventCoon Creekasa TMDL in place for TReven without the impairedesignation for
this pollutantbecause it is identified agpaimarystressot 0 C 0 0 n aq@aticesirkpaisments Best
management practices to address phosphorus loading would be betigfiozighouthe entireCoon
Creeksystem butwould be especially impactfin the upper ditched portions of the watershed. ANOVA
analyses at three sites moving upstream to downstream @eek at Naples St, 131st Ave, and Vale
St.) show a significant increase in TP concentratipssrearato-downstreanduring allconditions.
There is also a significant increase from the headwaters &pfreximate migpoint of the watershed
(Naples Stto 131st Ave.) during basefloeonditionsonly. In bothflow conditions no significant
increase is presebetweerl31stAvenueto downstream at Vale 1@t

In theupper portions of the watershed, the monitoring sites dlmgain stematLexington Ave, Naples
St, and Aberdeen &tetgenerallycontainTP concentrations below the state standdudng baseflow
conditionsand occasionally excee¢le standards after stornfhethreemonitored ditch systenia 2022
thatinput toCoon Creekwithin the vicinity of these sites (Ditch 1Ditch 58 Ditch 59) historically have
higher phosphorus concentrations tdrat isobserved in thenainstemof Coon CreekAverage
concentratioafor TP samples collected in Ditch 11 at 149th Averalieyears, was136.72ug/L during
baseflowand Z8.4ug/L for storns, bothexceeding the state standa&imilarly, atDitch 58 the average
concentration of TRvas96.5ug/L during baseflovand 184.46ug/L during storm events$iistorically,

TP levels aDitch 20at Andover Blvdhave also been higher than thate sandard during both baseflow
(103ug/L) and sbrmevents (160.5 pg/L)rwo tributary sites were monitoreal the Ditch 59systemin
2022 andTP concentrations at both sitescee@d 100 pg/L. Wherreadings at ich 59 sites were
combined,TP levelsaveraged 43.33ug/L during baseflovand160.75 pg/L during storrflow. Based

on findings ofhigh TP loading from monitoreditch systemsit is likely that other unmonitored diteh

in this region aralsocontributing to TP loads

Thereis not asignificant change inTP concentrationm the lower watersheldetween 131st Ave and
Vale Stduring any conditionBaseflowconcentratins at 131st Ave average 1086§/L and93.52
pg/L atVale Street. P corcentrationdollowing storm eventsvere187.90 ug/L and 200.9Rg/L,
respectively.

No significantincreasavas observetbr baseflow ostormTP concentrationst Vale Stover time
although storm flowl' P conditions havenarginallyimproved The Coon Creek Watershed District has
made large financial investmeritgo stormwater treatment practices aker types oftream
improvement projects in this portion of the watershvelsichseem to béndicating siccesestowards
phosphorus reductigespeciallyduringlarger storm events.
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Supplementabrtho-phosphorus (OP) samples were collected0@1-2022at the outlet of Coon Creek
(Vale St) The average Pconcentrationn 2022during baseflow ws 30% (range=16964%) of average
TP. During storms, thewverage OP concentratioras 126 (range=%-18%) of averagelP. The MN
Stormwater Manual reports the national aver@g§eoncentration as a percentage &ftd be 26%
indicating Coon Creek is in the normal randdis indicates that the majority phosphorus in Coon
Creek is particldbound

The Coon Creek TMDldelegates acceptalpellutantloads in Coon Creek on a load duratamve

(LDC) instead of a fixedlaily or annual loagherpounds. The LDC for Coon Cieé graphed on a plot
with flow-weighted daily loads for phosphorus samples collected at Vale Street fro2@DO%Page

47, Figure 16). This plot shows that the creek exceeds its LDC for TP during high and very high flows
nearly100% of the time, whileften maintaining acceptabld® loads during low and very low flows.
Examiningthe LDC results with grab samplata informthat additionaktormwatetreatment in the
upperportionsof the wateshed should be a high priorit holistic managemerapproach isikely

requirad includingtheimplementation oagriculturalbest managemeptactices.

Average and median total phosphorus in Coon Creekata is from Vale St for all years through 2022.

Average Total Median Total State N
Phosphorus Phosphorus Standard
(Hg/L) (ug/L)
Baseflow 95.68 83.00 100 pg/L 80
Storms 200.93 157.50 70
All 144.79 123.0 150
Occasions>state standard 29 (baseflow) 36%
63 (storm) 90%
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Total Phosphorus at Coon CreelOrange diamonds are historical data from previous years and black
circles are2022readings. Box plots show the median (median line}, a2l 73" percentile (ends of box),
and 10'and 90 percentiles (floating outer line)r all data collected at tke sites
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Coon Creek d Vale St.- Annual average TP oncentration changei ANOVA regression 20052022

Parameters Significant Change in | p-value | Standard Error of
Annual 6 (20052022 Means

Total Phosphoruis None 0.89 20.08

Baseflow

Total Phosphorus None 0.36 75.81

Storm
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ANOVA Matrix for Baseflow Total Phosphorus

Coon Creek at Naples
St. (20122022
48 Samples Total

Coon Creek at 131
Ave. (20162022
56 Samples Total

Coon Creek at Vale St.
(20052022
75 Samples Total

Coon Creek at Naples
St.

Significant Increase

Naples X = 6304 ug/L
131" X = 10860 ug/L
p=<0.001

Significant Increase

Naples X = 6304 ug/L
Vale X = 9352 ug/L
p=<0.001

Coon Creek at 131
Ave.

No Sig Change

131° X = 108.60ug/L
Vale X =93.52ug/L
p=0.103

Coon Creek at Vale St.

ANOVA Matrix for Storm Total Phosphorus

Coon Creek at Naples
St. (20122022
42 Samples Total

Coon Creek at 131
Ave. (201602022
50 Samples Total

Coon Creek at Vale St.
(20052022
70 Samples Total

Coon Creek at Naples
St.

Significant Increase

Naples X = 13966
Ho/L

131" X = 187.90ug/L
p=<0.06

Significant Increase

Naples X = 139.66
Ho/L

Vale' X =20092 pg/L
p =<0.05

Coon Creek at 131
Ave.

No Sig Change

1315 X = 187.90ug/L
Vale' X = 20092 pg/L
p=0575

Coon Creek at Vale St.
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TOTAL SUSPENDED SOLIDS

Coon Creek has a TMDL fdotal suspended solid$$S because it is identified as a stressor for aquatic
macroinvertebrateasnd fishin the creek, not because the creedliiectlyimpaired for TS&lthough there

is a TSS impairment pending for 20245S concentrations in Coon Creek follow a similar pati@the

TP pollutant but are generally belothe date standard. The state water quality standard for TSS in the
Central River Nutrient Region is 30 mg/The stream occasionally exceeds the state standard in its
middle and lower reaches.

ANOVA analyses at three sitagystream to downstreaifCoon Creek at Naples St, 131st Ave, and Vale
St.) show a significant increase in TSS concentrations from the upstiteabathe mid-point site (Naples
St. to 131st Ave.) duringll types of conditins During stormflow a significant increases also present
from 131st Avaueto the downstream monitoring site at ValeTtere is no significant change in TSS
levelsatVale Steetover time The LDC plot for TSS ithe Coon Creek TMDL (Page 42, Figut8)

shows that allowable TSS loads ardinarily only exceeded during high flows at Vale Street. Grab
sampleglata provides similar evidentieat TP concentrations only exceed thimtestandard occasionally
following storm events.

While TSS concentrains and daily flomweighted loads generaliyeetstate standards theoutletsite
at Vale Street, it should be noted that significant increaseS3toncentrationgjpstream to
downstreamare occurringand should be a high priority for managemeroon Creekin the TMDL
report,it is estimated that 63% of all TSS loadinghe creekis attributedto streambank erosion.
Stabilizing erodingstreanbanks may offer a good starting pdiot reduéng both TSS and Thadsin
Coon CreekManagemengfforts to reduce rapid increasm flow anddischargen theditch systems
during storm eventshould also be exploreddditionally, as the northern portion of thetershed
develops, it is importarib continue enforcing stringent stormwater regulationsegrsdiringcompliance
with construction best practicaad post construction controls

Average and median total suspended solids in Coon Creé&lata is from Vale St for all years through
2022

Average TSS Median TSS State N
(mg/L) (mg/L) Standard
Baseflow 1194 9.0 30 mg/L 80
Storms 5052 32.50 70
All 29.83 17.0 150
Occasions > state TSS standard 2 (baseflow)
2.5%
36 (storm)
51%
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Total Suspended Solids at Coon CreeRrange diamonds are historical data from previous years and
black circles ar@022readings. Box plots show the median (middle line), 25th and 75th percentile (ends
of box), and 10th and 90th percentiles (floating outer linég)l data collected at tee sites
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Coon Creek at Vale St- Annual average ANOVA regression TSS 2003022

Parameters Significant Change in | p-value | Standard Error of
Annual 6 (20052022 Means

Total Suspended Solid| None 0.65 3.14

i Baseflow

Total Suspended Solid¢ None 0.32 36.21

1 Storm

Coon Cr at Vale Annual Baseflow TSS

50
45
[ ]
40
35 o
30 T o ¥ o
25 ° . ® . °
20 ° ° °
15 ° ° [ ] o [ ] —t—
o411 : ][ b {
[ J
o ° . ® MY | ° :
H O QA DD O O DDA ID N> O DA DO LN AN
L O L I IS IV QLY
O S S S i S S S S S S S S
— Average of TSS (mg/L) e TSS (mg/L) —— Standard (30 mg/L)

Coon Cr at Vale Annual Storm TSS
350

300 °
250
200
150 +

100

50

— Average of TSS (mg/L) e TSS (mg/L) —— Standard (30 mg/L)

39



ANOVA Matrix for Baseflow Total Suspended Solids

Coon Creek at Naples
St. (20122022
48 Samples Total

Coon Creek at 131
Ave. (201602022
58 Samples Total

Coon Creek at Vale St.
(20052022
76 Samples Total

Coon Creek at Naples
St.

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.

No Sig Change

132" X = 10.80mg/L
Vale' X = 11.27mg/L
p=0.781

Coon Creek at Vale St.

ANOVA Matrix for S

torm Total Suspended Solids

Coon Creek at Naples
St. (20122022
42 Samples Total

Coon Creek at 131
Ave. (20102020)
50 Samples Total

Coon Creek at Vale St.
(20052022
70 Samples Total

Coon Creek at Naples
St.

Significant Increase

Naples X = 11.41mg/L
13" X = 27.42mg/L
p=<0.a

Significant Increase

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

Coon Creek at 131
Ave.

Significant Increase

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

Coon Creek at Vale St.
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PH

pH levels in Coon Crdeare normally within the healthhange of 6.88.5. Typically, pH is lower during
storm events because rainfall is more acidic. Exceedahostste standards have occurred, but they are
rare and are not currently managementoncern

Average and median pH in Coon CreelData is from Vale St for all years througB22

Average pH Median pH State N
Standard
Baseflow 8.06 8.01 6.58.5 84
Storms 7.74 7.71 67
All 7.91 7.92 151
Occasions outside state standard 3 (baseflow) 4%
1 (storm) 1%
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pH at Coon CreekOrange diamonds are historical data from previous years and black circk€R2are
readings. Box plots show the median (middle line), 25th and 75th percentile (ends of box), and 10th and
90th percentiles (floating outer lines).
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Low dissolved oxygen (DO) levelmave generally not been observed in Coon Creek during day time
measurementsut low DO waddentified as a stressor to aquatic life in the headwatersn Creek and

DISSOLVED OXYGEN

Ditch 11 were listed for pending dissolved oxygen impairments in 2@#4 DO can alsoxacerbate

phosphorus loading as it can create redox conditions where phosphate is released from sediments.

Historically, low DO reading$iaveoccurred in the upstreaditched channelsf the main stem and in
Ditch 11 Higher DOis foundin themore naturasections of thehannel further downstreamn 2022
DO levelsfell below the state standaf®img/L) in Ditch 11and Ditch 52These loweDO levelsmay
have been influenced byw water leveldrought conditionsMeasurements must be takaimpto 9am

for comparison with state standards, precluding robust analysis with our current dataset.

Average and median dissolved oxygen in Coon Creebata is from Vale St for all years through

2022
Average Dissolved | Median Dissolved | State Standard N
Oxygen (mg/L) Oxygen (mg/L)
Baseflow 8.90 8.65 5 mg/L daily 79
Storms 8.46 7.78 minimum 69
All 8.69 8.37 148
Occasions <5 mg/L 0
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Dissolved oxygen at Coon CreeRrange diamonds are historical data from previous years and black
circles are2022readings. Box plots show the median (middle line), 25th and 75th percentile (ends of
box), and 10th and 90th percentiles (floating outer linég)l data collected at thesites
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E. coul

The chronic state standard tér coliin streams is based on a calculated geometric mean of not less than
five samples in any given calendar month. Tggemean should not exceed 126 MPost Probable
Number) An additional acute standaisithatnot more than 10% of all samples in a given month should
exceed 1260 MPNI'he annuaimonitoling protocol of streams throughout the yeaoriy to collectten
samples total and therefore does not provide a sufficienbarof samples for any given calendar month

to calculate geometric means or perceraaged exceedances comparable to these standards. It is
however acceptable to group monthly data across years for impairment determinations and progress
reporting.

During baseflow conditionss. coliconcentrations arypically lower in the upper reaches of the Coon
Creek system anidcreasedownstream. Mediak. colifor all yearsupstream to downstreamanges
from 775 MPN at Naples St. to 1 78PN at Vale Steetduring kaseflow conditions. &npling frequency
requirements were not met foomparison to the chronic state standard benchmakR&MPNin the
upper watersheduring baseflow conditions, all sites downstream of Naple=e&ixceeded 126 MPN
on at leat one occasioim 2022 with most sites exceeding the standard three to four.times

During storms,E. coliconcentrations were significantly higher and more variable (note the order of
magnitude difference in-éxis scales in the graphs below). Medi&mroli during storms, upstream to
downstream, rangdeom 433.5 MPN at Naples St to 1050 MPN at Valee8t.In 2022 mostsamples
collectedstormexcesded 126 MPN and in the lower portions of the system exceeded 1260 MPN.

Coon Creek is listed as impaired for aquatic recreation diedoli. Ditch 11 and Ditch 58 have pending
E. coliimpairments for 2024TheE. coliload duration curvelDC) in the Coon Creek TMDI(Page 51,
Figure 20) shows thahe creek often exceeds acceptable loads during allchmditions E. colisources

can be harder to pinpoint than sources of other polkitegmausd. coliconcentrations fluctuatashly
without requiringanyadditional inpus. This is becausE. coliis aliving organismthat continues to grow
and changeThe TMDL estimates that livestock (51%) and domestic dogs (37%) contribute most of the
E. coliloadngto Coon Creek. Mst of the livestockprimarily horses, occur in the upstream portions of
the watershed. Domestic dagrelikely presenthroughout the watershed. It is also possible that
waterfowl have a larget. colifootprint in Coon Creek thatieroad suveys conducted for the TMDL
suggest. Potential human sourcestofcoliloading such as failing septic systems or leaky sanitary sewer
infrastructurdikely exist While certain strategies to redugecoliexist, it is often the case that TSS and
TP are targeted withesondarybenefitsto the more elusive. coli.

Average, Geomean and mediak. coli in Coon CreekData is from Vale St. 2012022.

AverageE. GeomeanE. coli Median E. coli State Standard N
coli (MPN) (MPN) (MPN)
Baseflow 207.84 147.66 175.0 Monthly 51
Geometric Mean
Storms 1,8381.25 800.24 1050.00 >126 37
All 701.21 300.85 224.7 Monthly 10% 88
average >1260
Occasions >126 MPN 34 baseflow (67%), 34
storm(92%)
Occasions >1260 MPN 0 baseflow, 16 storm (43%,
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E. coliat Coon CreekOrange diamonds are historical data from previous years and black circles are
2022readings. Box plots show the median (middle line), 25th and 75th percentile (ends of box), and 10th

and 90th percentiles (floating outer linés) all data collected at these siteBstremelyhigh outlierswere
excluded from boyplot graphs.
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STREAM HYDROLOGYT COON CREEK

DITCH 44 AT LEVER ST, HAM LAKE

Notes

2022 was the first yeatagewas monitored at this sit8tage
fluctuated 1.9# between its minimum and maximuracorded
stageDischargeat this sitewasrecordedat high volumesat the DA Ty
beginningof the seasobutthen remained lowral periodically [T I el /o
absent. NG (A LR ea KO 7 o)

2022 Hydrographs

Ditch 44 at Lever Street - 2022
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Summary of All Monitoring Years

Percentiles 2022

Min| 869.51

2.5%| 869.52

1

0.0%| 869.53

25.0%| 869.56

Median (50%) | 869.72

75.0%| 870.02

90.0%| 870.34

97.5%| 870.84

Max| 871.45

872.0

Min —— Median (50%) 0= Max

871.5

871.0

870.5

Stage (ft msl)

870.0

869.5

869.0

2022

Rating Curve (2022flow measurementsnly)
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Ditch 44 at Lever Street Rating Curve

y = 6.3937%- 11359x + 5E+06

R2=0.9488

Valid up to stages of 890.51

888.5
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CooN CREEK AT NAPLES STREET, HAM LAKE

Notes

During 2022 Coon Creek at Naples Street fluctuated 2.50ft.
between its minimum and maximuracorded stage. Thiswasa =
1.62ft increase from 2021 water levels when the smallest range f*
recordedStage at this sitehanged little irrespoiseto rain events
and hadminimal flow throughou2022

2022Hydrographs
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Summary of All Monitoring Years
Percentiles 2012 2013 2014 2017 2020 2021 2022
Min[ 884.61 884.24 | 884.18 | 885.11 | 884.96 | 885.04 | 884.93
2.5%| 884.71 884.41 | 884.69 | 885.26 | 884.99 | 885.10 | 885.00
10.0%| 884.81 884.46 | 884.88 | 885.65 | 885.04 | 885.12 [ 885.02
25.0%| 884.89 884.55 | 885.06 | 885.78 | 885.36 | 885.15 | 885.23
Median (50%) | 885.01 884.97 | 885.42 | 886.12 | 885.63 | 88529 | 885.55
75.0%| 885.49 88542 | 886.38 | 886.42 | 885.92 | 88541 | 885.78
90.0%| 885.89 885.84 | 887.76 | 886.92 | 886.23 | 885.49 | 886.14
97.5%| 887.78 886.22 | 888.01 | 888.09 | 886.66 | 88559 | 886.72
Max| 888.09 886.78 | 888.06 | 888.27 | 886.77 | 88592 | 887.43
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DITCH 11AT NAPLES STREET, HAM L AKE

Notes

2022 was théirst yearstagewasmonitored at this site. Stageas
flashy in response t@infall, reacing quickly. Baseflowwater
elevationsteadilydeclineal throughout the season artdgeat stage
atthis sitefluctuatedl.3Zt betweerits minimum andnaximum
recorded elevation3 his ditch is likely influenced by water
managemerneing conducteth the ditch system by local
agricultural producers for irrigation purposes.

2022 Hydrographs

Ditch 11 at Naples Street - 2022
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Summary of All Monitoring Years
Percentiles 2022
Min 892.64

2.5% 892.74

10.0% 885.86

25.0% 892.74

Median (50%) 892.93
75.0% 893.11

90.0% 893.27

97.5% 893.37

Max 893.96
Max —&— Median (50%) =<= Min
895.0
894.0
3
€
©
(@2}
8
? 893.0 u
892.0 )
2022

Rating Curve (flow measurement2021-2022included
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Ditch 11 at Naples Street
y = 4.759%- 8495.1x + 4E+06 *
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Valid up to stages of 893.93
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DITCH 11AT 149TH AVENUE, HAM L AKE

Notes
2022was the third yeamonitoring was completeat this site.
Stage at this site tgpically flashy in response to stormmeacting

2.13t between its mimhum ar maximumrecorded stagd.his
site hadrelativelyconsistentvater levels ir2022 despite drought
conditions. The cause is unclehut likely related to active water
level management in the ditch system by local agricultural
producers for irrigation purposes.

2022Hydrographs
Ditch 11 at 149th Avenue - 2022
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Summary of All Monitoring Years

Percentiles 2020 2021 2022
Min 886.09| 885.77 885.86
2.5% 886.36] 886.05 886.17
10.0% 886.66] 885.86 885.86
25.0% 886.79| 886.05 886.17
Median (50%) 886.99| 886.21 886.26
75.0% 887.09| 886.32 886.5
90.0% 887.33| 886.38 886.75
97.5% 887.75| 886.50 887.21

Max 888.19] 886.81 887.99
Max —&— Median (50%) == Min
888.5
888.0
887.5

Stage (ft msl)
(o]
(o]
~
o

886.5
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886.0 =——

-— e = - =
= o -— w— = - o=

885.5 T T ]
2020 2021 2022

Rating Curve (2021-2022flow measurements included

Note: this rating curve is impacted by water level management activities for agricultural irrigation

16
Ditch 11 at 149th Avenue Rating Curve

14 y = 5.5165%- 9776.5x + 4E+06 *
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12 Valid up to stages of 887.65 ft.
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DITCH 594 AT BUNKER BLVD, HAM LAKE

Notes
Duringthe 2022%eason, the crealy fluctuated byl.43ft
between its minimumral maximum recorded elevations amlter

in 2008. This included the lowest aage water level and the
lowestmaximumseasonal elevatiostage at this siteas flasly
throughout the season afallowing most rainfall amounts stage
usually only rose half a foot but in a short amount of time.

2022 Hydrographs

Ditch 59-4 at Bunker Blvd - 2022
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Summary of All Monitoring Years

Percentiles 2008 2009 2010 2011 2022
Min 885.67 887.09 887.29 886.98 886.12
2.5% 887.12 887.13 887.37 887.05 886.17
10.0% 887.16 887.16 887.43 887.11 886.21
25.0% 887.21 887.24 887.52 887.43 886.27
Median (50%) 887.28 887.36 887.62 887.84 886.41
75.0% 887.28 887.36 887.62 888.14 886.61
90.0% 887.95 887.62 887.77 888.37 886.75
97.5% 888.13 887.84 888.02 888.71 886.96
Max 888.50 888.28 889.02 890.30 887.55
Min —&8— Median (50%) —=©- Max
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DiTcH 59P-10AT 149" AVENUE, HAM LAKE

Notes

2022wasthe first year of monitoring at this 14@venuesite. This
monitoring location wag a small tributaryditch that joinsthe
main stem ofCoon Creelust upstream fromberdeen Seet
During the seasonyater levels at this sittuctuated byonly 0.90ft
between its minimumrad maximum andtage responded very S
little to rainfall. This site had higher than anticipated water levels
2022 tharemained consistent and increased sligtidgpite
drought conditions.

2022 Hydrographs
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Summary of All Monitoring Years
Percentiles 2022
Min 791.65

2.5%|  791.66

10.0%|  791.66

25.0%|  791.69

Median (50%) 791.75
75.0%|  791.84

90.0%|  792.00

97.5%|  792.15

Max 792.55

Max —@— Median (50%) =0~ Min

793.0

792.5

Stage (ft msl)
3
N
o

791.5

791.0

2022

Rating Curve (2022flow measurements included

3
Ditch 59-P10 at 149th Ave Rating Curve
y = 6.0249%- 9541.8x + 4E+06 L 4
25 R2=0.6308
Valid up to stages of 792.44 ft.
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Coon Creekat Aberdeen Steet, Ham Lake

Notes
2022wasthe secondyearmonitoringwas conductedtthe
Aberdeen Seetsite This site idocated at navly constructed

stream crossing, just upstream from Highway®&ing 2022 AL
water leveldluctuated by 3.0f between its minimum and TN -L.f-w;
maximumand reached a maximum 1.65ft higher than the previos: " 5 _H)

year Basflow water elevatiorecreased through the first half of
the season and théaveled out, fluctuatingery little late in ths
droughtseason

2022Hydrographs
Coon Creek at Aberdeen Street - 2022
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Summary of All Monitoring Years

Percentiles 2021 2022
Min 876.72 875.90
2.5% 876.75 876.97
10.0% 876.80 877.00
25.0% 876.87 877.06
Median (50%) 876.98 877.12
75.0% 877.11 877.61
90.0% 877.19 877.85
97.5% 8.77 878.28
Max 877.28 878.93
- . P
879.5 Max —&— Median (50%) Min
879.0
878.5
% 878.0
1S
2 8775
(@]
£ -
& 877.0 -—
876.5 S ——
876.0 s -
875.5
2021 2022

Rating Curve (20212022flow measurements includgd
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Coon Creek at Arberdeen Street Rating Curve
y = 9.1468%- 16020x + 7E+06

R2=0.9641

Valid up to 878.91 ft.
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DITCH 58AT ANDOVER BLVD, HAM L AKE

Notes

Ditch 58 at Andover Blvdhas been monitorgaeriodicallysince
2001.Baseflowwater elevatiorsteadily declined throughout the
seasordue to droughand sageat tis site fluctuated .6t
between its minimum and maximukVater levels at this site
averagedighest since 2014&tage wasjuick to react to storm
events at the beginning of the seasonlitilg fluctuation was
observedate in the season in responseitailar rain events.

2022Hydrographs
Ditch 58 at Andover Blvd - 2022
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Summary of All Monitoring Years

62

Percentiles | 2001 2002 2003 2004 2005 2006 2007 2008 2009
Min 875.29| 875.81| 875.28] 875.23| 875.05| 875.31| 875.24| 875.29| 874.98
2.5%| 875.35| 876.18] 875.57| 875.63] 875.54] 875.91| 875.29] 875.33] 875.01
10.0%| 875.48| 876.33| 875.64| 875.51| 875.37| 875.66| 875.37| 875.36| 875.16
25.0%| 875.58| 876.41| 875.74| 875.63] 875.54| 875.91| 875.49| 875.39| 875.29
Median (50%)| 875.65| 876.51| 876.10] 875.83| 875.78| 876.20| 875.89| 875.56| 875.37
75.0%| 875.77| 876.73| 876.59| 876.05| 876.04| 876.35| 876.16] 876.06] 875.46
90.0%| 876.23| 877.42| 877.01 876.45| 876.22| 876.47| 876.40| 876.28] 875.54
97.5%| 876.30| 878.13]| 878.16] 877.04| 876.98]| 876.89] 876.90| 876.61] 875.79
Max 876.48| 878.13| 878.19] 878.03] 878.12| 877.75| 877.64| 877.63] 876.65
Percentiles [ 2010 2011 2012 2013 2014 2015 2020 2021 2022
Min 875.33| 875.52| 874.90| 875.27| 875.70| 875.03| 874.94| 875.28] 875.35
2.5%| 875.39| 875.62| 875.02| 875.52| 876.07| 875.19| 874.99| 875.28| 875.37
10.0%| 875.48] 875.65| 875.06] 875.57| 876.10| 875.28] 875.04| 875.32| 875.38
25.0%| 875.58| 875.79| 875.12| 875.64| 876.16] 875.36] 875.12| 875.4| 875.42
Median (50%)| 875.88] 876.40| 875.36] 875.90| 876.35| 875.48| 875.29| 875.5| 875.51
75.0%| 876.25| 876.92| 875.51| 876.24| 877.05| 875.63] 87551 875.57| 875.91
90.0%| 876.49| 877.67| 875.79]| 876.48] 878.30| 875.92| 875.67| 875.72| 876.09
97.5%| 877.13| 878.55| 877.02| 877.00] 878.80| 876.77| 875.88| 875.79] 876.45
Max 877.88] 879.02| 878.42| 877.65| 878.88| 877.76] 876.43] 87591 876.97
Max —&— Median (50%) =o= Min
879.5
878.5
3
£ 8775+
Py
&
& 87651
875.5
874.5 ‘ ‘ ‘ ‘ ; ; ; ; ‘
> & & $ N N O N Q N o W
D A » > P » » » » » » f»“
Flow Measurements
Date Elevation Discharge cubic ft/sec
6/9/2021 875.55 2.484
6/29/2021 875.69 4.234
7/14/2021 875.62 2.824
7/15/2021 875.64 4.274
8/11/2021] 875.55 2.004
8/24/2021] 875.64 3.024
8/27/2021] 875.61 2.314
9/15/2021 875.6 2.584
10/13/2021 875.63 2.934
5/12/2022| 876.03 8.664
5/17/2022 875.99 7.574
6/15/2022] 875.8 3.214
7/14/2022] 875.74 2.499
8/8/2022 875.6 0.754
8/10/2022 875.67 1.004
9/14/2022| 875.65 0.944
10/12/2022 875.57 0.509




CoON CREEK AT 131°" AVENUE

Notes

Throughout2022,baseflowelevationsatthe 1315 Ave site steadily
decreasedue to droughtwith a slightreboundate in the fall The
water level at this sitBuctuated2.24ft. between its marmum and
minimum.Water levels athis sitereached théowest elevation on
record since monitoring began in 2015.

2022Hydrographs
Coon Creek at 131st - 2022
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Summary of All Monitoring Years

Percentiles | 2015 2016 2018 2019 2021 2022
Min 854.03] 854.14| 854.04] 854.29| 853.85 853.82
2.5%| 854.09] 854.32| 854.08] 854.33] 853.87| 853.96
10.09%| 854.16] 854.45| 854.13] 854.43 853.9|  854.02
25.0%| 854.27| 854.71| 854.32| 854.57| 853.97| 854.09
Median (50%) 854.41| 855.23] 854.58] 854.94| 854.08] 854.38
75.0%| 854.68] 855.65| 854.76| 855.58| 854.38]  854.89
90.0%| 855.03] 855.88] 855.02] 856.09] 854.77| 855.15
97.5%| 855.79| 856.19| 855.40| 856.57| 855.12| 855.57
Max 856.66] 857.04| 855.71]  856.90 855.5|  856.06
Min —&— Median (50%) — o= Max
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Rating Curve (2021-2022flow measurementsicluded)
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CoON CREEK AT 111 AVENUE

Notes

Water levels athis sitewereflashy in response to storms, with
stage rising quickly after rainfallDuring 2022 water levelsat the
111th Avenuesite fluctuated 2.41 between its minimum and

the season but fluctuated quickly in response to rain elagatsn
the year.

WAL
maximum.Baseflow water elevation decreased at the beginning| « ‘L jm E oA K
¥

2 - .J

2022Hydrographs
Coon Creek at 111th Avenue. NW - 2022
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Summary of All Monitoring Years

Percentiles 2018 2019 2020 2021 2022
Min 844.02 844.35 843.67 843.04 843.10
2.5% 844.08 844.48 843.71 843.09 843.17
10.0% 844.24 844.58 843.76 843.15 843.20
25.0% 844.50 844.81 843.85 843.25 843.25
Median (50%) 844.94 845.35 844.07 843.41 843.40
75.0% 845.51 846.09 844.55 843.5 843.96
90.0% 845.88 846.75 844.93 843.7 844.37
97.5% 846.45 847.20 845.39 843.99 844.91
Max 847.46 847.35 845.88 845.17 845.52
| Max =l \edian (50%) = &= Min
848.0 |
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g
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Rating Curve (2018, 20212022flow measurementsicluded)

Flow (cfs)

160
Coon Creek at 111th Avenue Rating Curve
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DiTCcH 52AT ROBINSON STREET

Notes

2022 was the second year stage was monitored at this site.
Baseflow water elevation remained consistent throughout the 0.3
season even during periods of drought. Average stage was sim/./" W7/
to when the site was last monitored in 20D8tch 52 is very ST
flashyatthis site and water levels rose quickly in response to rai% ..
fall, with examples of stage rising to two feet during storm {
events. Stage responded to rain events in a similar fashion all
season.

2022 Hydrograph

Ditch 52 at Robinson - 2022
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Summary of All Monitoring Years

Percentiles 2018 2022
Min 835.78 836.08
2.5% 835.79 836.09
10.0% 835.84 836.11
25.0% 835.86 836.14
Median  (50%) 835.91 836.19
75.0% 835.99 836.25
90.0% 836.39 836.33
97.5% 836.85 836.50
Max 837.78 838.07
Min —&— Median  (50%) - o= Max
838.5
83801 o o ====— T
837.5
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n
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Rating Curve (2022flow measurementshcluded)
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Ditch 52 at Robinson Rating Curve
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Valid up to stages of 836.55 ft.
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COON CREEK AT VALE STREET

Notes

This site, nearest CoornR\@nrme 77
17 years of datdn 2022 water leveldluctuated 3.18 and stage
reachedts lowest elevation since 200@/ater levels averaged tihe |
lowestelevationsince monitoring began in 2005Coon Creelat
this site is flashy in responserain events, water levels rise
quickly but return tdaseflow conditions slowly. Thiguick
response to rainfall is likely due toe large amount of stormwater
infrastructurein the urbanized ptions of the lower watershed.
This site isalsomonitoredby the United States Geological Survey
with historical and dailgtage and discharge datvailableonline.

2022Hydrographs

Coon Creek at Vale Street - 2022
823.5 a

823.0

822.5 \ -

= 8220

Elevation (ft)
[os)
N
[
(6]

~ |
]
=
;
~an

——Elevation (ft) s Precip (in)

Precip (in)

Coon Creek at Vale Street - 2022
823.5

823.0

8225 \

Elevation (ft)
[0 [oe]
N N
[ N
(6] o

—
]
[ =

=
;
vt

——Elevation (ft) Flow (cfs)

100

80

[e2]
o
Flow (cfs)

N
o

69



SUMMARY OF ALL MONITORED YEARS

Percentiles 2005 2006 2007 2008 2009 2010 2011 2012
Min 820.04 820.26 820.33 820.43 820.03 820.54 821.23 820.22
2.5% 820.06 820.42 820.40 820.52 820.12 820.64 821.27 820.28
10.0%) 820.19 820.53 820.53 820.57 820.20 820.73 821.31 820.33
25.0%) 820.57 820.78 820.73 820.63 820.35 820.85 821.83 820.45
Median (50%) 820.91 821.35 821.25 820.88 820.61 821.05 822.38 820.85
75.0%) 821.26 821.78 821.88 821.78 820.93 821.32 822.99 821.28
90.0%) 821.77 822.27 822.63 822.26 821.31 821.68 823.70 821.89
97.5%) 822.92 822.76 823.21 822.79 822.05 822.33 824.56 823.60
Max 823.26 824.18 824.47 823.96 824.11 823.62 825.18 824.25
Percentiles 2013 2014 2015 2016 2017 2018 2019 2020 2022
Min 820.97 821.35 821.13 820.39 820.54 820.22 820.93 820.80 820.07
2.5%) 820.99 821.47 821.19 820.58 820.70 820.28 821.05 820.87 820.15
10.0%) 821.00 821.51 821.31 820.78 820.84 820.40 821.16 820.97 820.20
25.0%) 821.20 821.67 821.41 820.99 821.08 820.60 821.37 821.08 820.33
Median (50%) 821.95 822.15 821.60 821.44 821.34 821.03 821.75 821.37 820.54
75.0%) 827.87 823.33 821.92 821.91 821.72 822.21 822.49 821.70 821.45
90.0%) 827.87 824.38 822.30 822.24 822.25 822.56 823.19 822.09 821.81
97.5%) 827.87 824.87 823.08 822.76 823.84 823.33 823.52 822.43 822.32
Max 827.87 825.13 827.42 824.70 824.51 824.69 823.88 823.25 823.26
Min —&— Median (50%) = o= Max
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WATERQUALITY & HYDROLOGYMONITORINGI
SAND CREEKSUBWATERSHED

Sand Creek Catchments

: Subwatershed Boundary

- | [] cowp Boundary
| Streams

Ditches
City Boundaries
Ditch Catchments
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Sand CreekSubwatershedMonitoring Sites

Site Name/ SitelD

Years Monitored

2022Data Collected

Ditch 41 at Radisson Rd, Blaine 20102017

S006421

Ditch 41 at Highway 65, Blaine 20092022 Water Chemistry Grab

S005639 SamplesContinuous Stage,
Flow Measurements

Ditch 41 atHappy Acres Park, Blaine 2009

S005641

Ditch 60 at Happy Acres Park, Blaine 2009, 2019

S005642

Ditch 41 at University Avenue, Coon Rapids 2008

5005264

Ditch 39 at University Avenue, Coon Rapids 2009, 2019

S005638

Sand Cr at Morningside Mer@ardens, Coon Rapids | 20102022 Water Chemistry Grab

S006420 SamplesContinuous Stage
Flow Measurements

Sand Cr at Xeon Street, Coon Rapids 20072022 Water Chemistry Grab

S004619

Samples, Continuous Stage
Flow Measurements

2022 Sand CreeRNater Monitoring Sites

R |

W

N

Sand Creek at Xeon

|
]

=

==

iy Sand Creek at W.

iy

AN
Morningside}\%—\, |] ‘

" IDitch 41 at Fwy 65} 1.

72



SAND CREEK SUBWATERSHED BACKGROUND

Sand Creek is the largest tributary to Coon Creek. It is comprised of three major ditch épdiemsl,
60 & 39)that join near University Avenue on the border of Blaine and Coon Ragidsf the ditches are
in a suburban landscape, but each has unique features.

Ditch 41 is he primary ditch system comping the Sand Creekatershed, whickrains 6,658 acres of
suburban residential, commercial, and retail areas throughout w8séme. The upstream portion of

this systen{upstream of Highway 65) is comprised of a complex network of ditch tributaries and man
madebasinsproviding stormwater treatmerndlandscap aesthetis. The northern portion of this

network islargelycomprised offhe Lakes ofhe Radissorhousing @velopment, which includes dense
single family Al akes tagenamwmatiedasias Afterfiawing thraughohese d f i v e
basinsg theditch system continues through a series of pimdgyolf courseand finally througha network

of pondsin the Club West Developmeiitie southern portion of the Ditch 41 system drains primarily
commercial areas of the eastern Highway 65 corridor, in@usiiopping centersportcomplexes,

schools, and small business€ke ditchsystemalso drains a significant portion of the Anoka County
Airport in Blaine. These drainageays combine and join with the rest of the Ditch 41 system at the Club
West ponds &fore crossing under Highway 65.

The Ditch 60 system dins 2,279 acres of mainlysidential housing in northwestern Blaine before
consolidating into large stormwater parid the Crescent Fuls development he downstreanpond
outlets toa short ditch ksannel that joins Ditch 41 at Happy Acres Park beflosging under University
Avenue

Ditch 39 drains 1,395 acres géneral esidentialandbefore crossing University Ameleand emptying

into a stormwater pond in the 118ve Loop.This stormwater pahoutlets througla culvertconnecting
with Ditch 41 in the southwest corner of the West Morningside Memorial Gardens prumrityest of

University Avenue

In this report, the section of stream between the confluence of these three ditch systems in West
Morningsidememorial Gardens to its outfall at Coon Creek at Lions Park will be called Sand Creek. Sand
Creek flows west approximately two miles through restihl neighborhood#\ wooded parkland trail

corridor follows alonghe waterwayor much of this reach. Ats confluence with Coon Creek, Sand

Creek is about 15 ft. wide andbZ3 ft. deep during baseflow conditions.

The creek recently has undergormestoration project between Olive St and Xeon Blvd, including the re
meandering of 0.4 miles previously straightened channadditional managemenncludedthe

stabilizaion of actively eroding streambarikyplementing practices such as vegetatedypipcreating
newcross vanes and rock rifflés the streambed, installing woody hahit&connecting floodplain, and
restoring native riparian vegetation. This project reduces pollutant loading from eroding streambanks,
allows formoresediment depositigrand enhances wildlife habitat along 1.1 miles of Sand Creek before
its confluence with Coon Creek.

Sand Creek is listed as impaired Earcoliand invertebrate biota downstream of West Morningside
Memorial GardensA TMDL study has been coptetedwith required reductions fdg. coli, TSS, and TP
Additionally, Ditch 421 at Radisson Road was recently listed with a pending 2024 impairmelat for
coli.
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SUMMARY

Water quality inSand Creekneets state standards for most parameters otheEtlcahi. The waterway
is listed as impaired for aquatic recreation duk.tooliand for aquatic life due to invertebrate biatal
has gpendingaquatic life impairment for fisih_oad duration curve@.DC) and pollutant reduction
targets folTP and TSSwvere developedh the Coon Creek TMDL due their status astressors to
aquatic life.Pollutant loadingnto the Sand Creek systaappears to vary throughout thatershedand
is differentfor eachparameter

High phosphorousoncentrations observed itch 60 and Ditch 3@re likelydegradingvater quality in
Sand CreeKTP in both Ditch 60 and Ditch 39 are higltesinlevels observeth Ditch 41 at Hwy 65, or
at Morningside Memorial Gardensdicatinga dilution componenprovided byDitch 41. TP
concentrations have not increased in the main channel of Sand Creek at ¥eenti&te andheydo
notincreasewvhile movingdownstream from Morningside Memorial Gardens to Xeoeebtn fact,
baseflow TP cocentrations havsignificantlydeclined ovetime at the Xeon St outlet site althouitis
statstically significant trends not shared fostormflow TP.This might be due to particleound
phosphorus increasing during storms because stormflow TSS increases significantly between
Morningside MemorieGardens and Xeon St.

TSSis low throughout the systent.averages 12 mg/L has a median of 7mg/L across all conditions. In
comparison, the state water quality standard is 30 migtiwever, storrfiow TSS leveldoincrease
significantly between MornirgiddeMemorial Gardens and Xeonr&et indicating there is more TSS
loading in the downstream portion of the subwatershie highest TSS is found downstream of the
three tributary ditches joining, arouMbrningside Memaorial GardenBurther upstream, tge settling
basins are suspected to keep TSS IoW86 reductions are sought due to it being identified as a biotic
stressor, and because TP and TSS reduction strategies can overlap.

The TMDL attributes only 13% of TSS loading in Sand Creetreanibank erosion, buhis may be
underestimatetlased on recewlitch inspection. A recentstream restoration project along Sand Creek
between Olive St and Xeon Blweas designed thelp stabilizeeroding streatmanks in these lower
reachesnddissipate erosive energy during high flow evedtsjng which thecreekperiodicallyexceeds

state TSS standard3here has not been an exceedance of the state water quality standard for TSS since
construction was completed in 2020.

E. coliloadingoccusthroughout the Sand Creek watershed, with dog waste identified in the TMDL as
the predominansource of the bacteria. The TMDL may be underestimatingrtpactthat waterfowl

hawe onE. colilevelsin Sand Creek dui the transient nature of waterfov&aff have witnessed
waterfowl by the hundreds in many areas of Sand Cieiskalso suspected that leaky sanitary
infrastructure may be contributing to elevakecolilevels because evidence of human sewage has
recently been detected via bacter@lise tracking methods.

Because pollutant loading is not consistinbughout the watershedy single nanagement stratggr
projectapproachwill simultaneously maximize reductions for all targeted pollutardaegeed projects
that reducehosphorus from stormwateould be most beneficiah the upper portions of the tributary
ditch systemsnamely Ditch 60 and Ditch 38rojectsfocused on TSS reducti@mouldbe targetedh the
lower reaches of the streatnannel, potentially througturtherimplementation of streambank
stabilizationpracticesand additional reneandering or rate control projediscoli bacteriareduction
likely cannot be accomplished any single locatigrbutratherthroughongoingeducational resources
and offeringdogwaste disposal resourcespeople who frequent tigand Creek Trasystem Dog
waste stations were installed along the trail system irR@&ll. Efforts are also underway to investigate
and mitigate any human sewage pollution.
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RESULTS ANDDISCUSSION

SPECIFIC CONDUCTIVITY AND CHLORIDES
Sand Creekbds di s s oe¢asued by ppedfiCondudivitytare higher thandevels founch
in Comn Creekto which Sand Creels tributary and other streams in the courifjne longterm median
of specificConductivityunder allconditions h Sand Creek at Xeon St i800mS/cm compared to the
median for allAnoka County streamsf 0.561L mS/cmand 0.670 mS/cm at Coon Creek at Vale Street
Concentrations were similar during both baseflow conditions and following storm eventsagefiow
havingslightly increased@onductivity Previous chloride monitoring (2019) from the individual
contributing ditch systems revealed that Ditch 60 contistbad the highesEonductivityof the three
tributary ditches to Sand Creek

Chlorides are aommondriver of Conductivitylevels in urban streams. In such a densely developed
watershed, décing saltsare used widelyNine years of chloride sample aaition have occurred at the
downstream site at Xeon St, 20R0@12, 2019, 2021, and 2022. While this is not a large enough record to
assess trends over time, looking at annual averages for these samples offers insight into any potential
changes in the syste Like previous years,idoride concentrations in 2022 at the Sand Creek at Xeon
site were higher during baseflow conditions (104.43 mg/L) than during storm flow (80.1 mg/L) Chloride
concentrations for all years, all conditions, averaged 78.1 mg/L atitle site. No individual samples

on record have approached the 230 mg/L chronic state standard for chlorides during the ggasong

Sand Cr e e k 0mostly subuebansrdsidedtidlirban stormwater runofommonlycontainshigh
amountof dissdved pollutantsThis includes road deicing sal&tormwater treatment practices such as
catch basins and settling ponds are relatively ineffective at remdigsglved pollutantfom the
environmentTherefore, minimizing release into the environmsrthe best management strategy.

Dissolved pollutants can easily infiltrate intw shallowgroundwater that feeds stream systelmsng
baseflow conditions. Thisan result irhigh levels of specifi€onductivitythat decline during storm
events when dilution occurs. If stormwater runeéfrethe primary source of dissolved pollutants in the
creek, one indidar would be highe€Conductivityobservediuring stam eventsThe opposite was the
case for pecific Condtctivity at Xeon Streetvhich washigherduring baseflow condition$torm runoff
still containsdissolved pollutantdyut theconcentration is lower than what is foundtie shallow
groundwater feeding Sand Creek. From a management standpoint, it iamp@remember that the
sources of dissolved pollutants generated from both stormwater and baseflow are the same, and

preventing the pol |l ut an terd ¢houid bd athighaptiority.e |l ease i nt o
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Average and median specifi€€onductivity in Sand CreekData is from Xeon St for specific
Conductivityand all years through022

Average Specific | Median Specific State Standard N
Conductivity Conductivity
(mS/cm) (mS/cm) (S cene.)
Specific

Baseflow 0.898 0.845 Conductivityi none 76
Storms 0.732 0.716 63
All 0.823 0.800 139
Occasions > state standard 0

SpecificConductivity at Sand CreekOrange diamonds are historical data from previous years and
black circles ar@022readings. Box plots show the median (middle line), 25th and 75th percentile (ends
of box), and 10th and 90th percentiles (floating outer life@sall data collected at these sites
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ToTAL PHOSPHORUS

Sand Creek is not listed as impaired Térdirectly, butdoes have an approved TMDL fie pollutantas
a result of he aquatic life impairment.r@b sampleshow TP concentrations Sand Creek routinely
remain belowthe state standard of 100 pg/Chelong-termaveragel P levels at theSand Creke at Xeon
Streetsite (all years) i$63.0 ug/L during baseflow and 105 pg/L during storm eveslightly higher than
the state standard. Since 2007, storm samples collected at XeoneStxbagded the stateustiard 3%
of the time.In the past 5 years, only 20% of samples have exceeded the standard comffEiredfto
sampledhe first 5 years on record.

Phosphorus loading occurs throughout the Sand Creek watershed, but the Ditch 39 and Ditch 60 systems
seem to degradbe water quality irsand Creek more than Ditch 4P levels athe Ditch 41at Hwy 65
sitearemostlylow during both baseflg and stornmeventsMinimal water qualitydata is available for

Ditch 39 and Ditch 60These ditches have only bemonitored in 200%nd 2019Both systems

exceeded 100 pg/L during baseflow and storm sampling events

After the confluence of all three ditch systeffiB, concentrations at the Morningside Gardensasie
usuallybelow the state standaftioO ug/D), though exceedances duririgren events arenoreprevalent
All 2022readingsat the Memorial Gardens site, for all conditiorsnaned below 100 pg/L, an
improvemenfrom 2021 resultsSand Creek a&eon Streeflows moreas a ntral meandering channel
with an adjacent protective park systéf® cocentrations do not significantly increase through this
stretch duringany conditionsalthoughTP levels arelose to having a significant incredsem
Morningside Gardens to Xeon St after storm eveéfrtisre is a significant decreaseTP levels during
baseflowover time athe Xeon Seetsite.Recent work in this portion of theaterhedincludes
constructiorof a new stormwater ponthstallationresidentiakain gardes, andalarge channel
redoration and raneander projedhat ¢abilized eroding banks arhhanced habitat.

Supplementabrtho-phosphors (OP) samples were collect2d21-20222at the outlet of Sand Creek.

The average OP coewtration during baseflow was 27% (range#t19%) of averagd P. During

storms, the average OP concentration ¥&% (range3%-33%) of average TPCompared téhe main
stemof Coon Creek, OP loadinduring storms appears to be elevated indicating extra sources of OP in
the system. Additional OP samplesrecollected atheDitch 41at Hwy 65 sitein 2022, which is

upstream of where Ditch 60 and Ditch 39 enter Sand Chith 41 d this sitehadaverage OP
concentratioaduring baseflowl 9% of average THDuring storms, the avera@®P concentration was

14% of average TH.he MN Stormwater Manual reports the national averageddcentration as a
percentage of Fto be 26% indicating Sand Creek lig/stly lower than the national average.

The Coon Creek TMDldelegates acceptable levels of pollutants in Sand Creek using a load duration
curve (LDC) approach. The LDC for Sand Creek is graphed withwiteighted daily loads for
phosphorus samples colledtat Xeon Street (Page 48, Figure 17). This plot shows that Sand Creek
exceeds its LDC for TBccasionallyandduringall flow conditionsfrom low to very highAnalyzingthe
LDC resdts, with grab sample concentratignnform that additionaktormwatetreatmentespecially in

the catchments of Ditch 39 and Ditch 60, should be a high priority for management in Sand Creek
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Average and median total phosphorus in Sand CreelRata is from Xeon St for all years through
2022

Total phosphorus at Sand CreelOrange diamonds are historical data from previous years and black
circles are2022readings. Box plots show the median (middle line), 25th and 75th percentile (ends of

Average Total Median Total State N
Phosphorus Phosphorus Standard
(Ho/L) (Hg/L)

Baseflow 63.30 60.00 100 73

Storms 10500 89.00 61

All 82.28 73 134

Occasions > state 21 (35%) storm
5 (%) baseflow

standard

box), and 10th and 90th percentiles (floating outer lines) for all data collectegsatsites.
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Total Phosphorus Trend Analysis

Parameter Significant Change in Annual | P= Standard Error of
e (20072022 Means

Total Phosphorus Yes, improving trend 0.042 9.53

Baseflow

Total Phosphorué No 0.127 30.16

Storm

SandCreek at Xeon Sti Annual average ANOVA regression TP 2002022
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ANOVA Matrix for Baseflow Total Phosphorus

Sand Cr at West
Morningside Memorial
Gardens (WMMG)
(20102022 - 56
Samples

Sand Cr at Xeon St.
(20072022 7 68
Samples

Sand Cr at
Morningside
Memorial Gardens

No Sig. Change

WMMG™ X = 5933
Ho/L

Xeon X = 62.58ug/L
p=0.277

Sand Cr at Xeon St.

ANOVA Matrix for Storm Total Phosphorus

Sand Cr at West
Morningside Memorial
Gardens (WMMG)
(201020227 49
Samples

Sand Cr at Xeon St.
(200720221 61
Samples

Sand Cr at
Morningside
Memorial Gardens

No Sig. Change (close
Significant Increase)
WMMG"™ X= 87.00 ug/L
Xeon X= 105.00ug/L
p= 0.052

Sand Cr at Xeon St.
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TOTAL SUSPENDED SOLIDS

Total Suspended Solid$$9 concentrations anegularlylow in Sand Creekincreasingslighty during
storm flowespeciallyin the downstrearaectionsof the creek. TSS does not apptsfiollow the same
loading pattern as T#rough the Sand Creealystan. Unlike TP, TSS concentrations are generally low
during all conditions in eaobf the threemonitored ditch tributaries before their confluences. At
baseflow, TSS concentrations remain low through the remainder of tleC#eek channel, averaging
9.37mg/L for dl baseflow samples at Xeonr8ét well belowstate standarfbr TSS 80 mg/L).
However, during storm event§SS concentrations are elevated starting at Morningside Memorial
Gardens and continuing to Xeomré&ttdownstream, where the statandard has been exceeded%h &
the storm samplesollected It should be noted that all of these exceedances occurred priorelor&EL
concentrations increase significantly between Morningside and Xatni8g storm flow though no
significantincreasen TSSis present athe Xeon Steetsite over time.Interestingly, storm flow TSS
concentrations remain low in all of the ditches upstream of their confluences, likelfyatif large
stormwater basins allang for particles to settleout of the water column

The approved Coon Creek TMDL contains a Load Duration Curve for TSS in Sand Creek at Xeon St
(Page 43, Figure 14). The results show only pleoaf exceedances for TS&hly occurringduringhigh

to very high flows. TS$ading in Sand Gek appears to be occurring in the main channel after the
confluence of the three ditches, and primarily dulamger storm events that cause high floWsis is in
contrast tolrP loading, which appears to la¢highestlevels in theDitch 39 and Ditch 60 tributarie$his
mayadvocatehat high flows are causing excessive erosiogtreanbanks in the lower Sand Creek
channel, increasing the TSS load through this portion of the system. The recent stabilizatien and re
meander projectsear Xeon and Olive Streets should help stabilizestnétch of the creek

The Coon Creek TMDL identified bank erosionjast 13% of TSS loading to Sand Creel.accurate
there may be some largeusoe(s) of TSS$oadinginto the systenin the lowerportion of the watershed
especiallyduring storm eventsThis additional TS®addoes not seem to lmentributing additional
phosphorus in an equivalent manner. Aarge contribution®f particulates into the creek may be
identifiable byconductingfield inspections of storm drain inlets or other stormwatiastructure Rain
gardens installed in these areas in the last 10 years may have addressed suéddifionsl street
sweeping in the middle and lower catchments of Sand Creek could be oedisalreduce TSS at its
source and to bolster the longevity of rain gardens.
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Average and median total suspended solids in Sand CreBlata is from Xeon St for all years

through2022
Average Total Median Total State N
Suspended Suspended Standard

Solids (mg/L) Solids (mg/L)

Baseflow 9.37 5.0 30 mg/L 73
TSS

Storms 16.54 13.0 62
All 12.67 7.0 135
Occasions > state TSS 5 (8%) storm
standard 5 (70) baseflow

Total suspended solids at Sand Cree®range diamonds are historical data fjaravious years and
black circles are 2022 readings. Box plots show the median (middle line), 25th and 75th percentile (ends
of box), and 10th and 90th percentiles (floating outer lines) for all data collected at these sites.
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Total Suspendel Solids Trend Analysis

Parameter Significant Change in | P= Standard Error of
Annual e (20052022 Means

Total Suspended None 0.246 4.42

Solidsi Baseflow

Total Suspended None 0.084 5.89

Solidsi Storm

Sand Creek at Xeon Sti Annual Average ANOVA regression TSS 2002022

o Sand Cr at Xeoinnual Baseflow TSS
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ANOVA Matrix for Baseflow Total Suspended Solids

Sand Cr at West
Morningside Memorial
Gardens (2012022 - 56
Samples

Sand Cr at Xeon St.
(2007-2022 1 68 Samples

Sand Cr at Morningsidg
Memorial Gardens

No Sig. Change

WMMG" X =8.53mg/L
Xeon X = 9.80mg/L
p=0589

Sand Cr at Xeon St.

ANOVA Matrix for Storm Total Suspended Solids

Sand Cr at West
Morningside Memorial
Gardens (2012022 - 50
Samples

Sand Cr at Xeon St.
(20072022 1 62 Samples

Sand Cr at Morningside
Memorial Gardens

Significant Increase

WMMG " X = 1024 mg/L
Xeon X = 1654 mg/L
p =<0.05

Sand Cr at Xeon St.
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PH

In 2022,pH in Sand Creek remained within the acceptable ré®ge8.5). Historically, individual
outliers havencludedafew readings in excess of 9.0. The median for all conditiathyearsat XeonSt
is 7.61 There is no water quality concern.

Average and median pH in Sand Creek Dat& from Xeon St for all years thugh2022

Average pH Median pH State N
Standard
Baseflow 7.87 7.85 6.58.5 75
Storms 7.81 7.66 63
All 7.84 7.75 138
Occasions outside state 1 baseflow (1%)
standard 2 storm (3%)

pH at Sand CreekOrange diamonds are historical data from previous years and black circ@2are
readings. Box plots show the median (middle line), 25th and 75th percentile (ends of box), and 10th and
90th percentiles (floating outer linegy all data collected at these sites
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DiSSOLVED OXYGEN
Dissolved oxygen isithin ahealthyrangein thelower reaches of Sand Creek, and has never been
recorded below 5 mg/L at Xeonr&&t However, DOwas recordethelow 5 mg/Lin 8% of sampling
occasions across all years, all conditi@igjpstream site©verall, there are no significant management
concerns abouDO levels in Sand Creek, bittshoud continue to be monitoresince therare
invertebrate and fish impairmeritsplace.lt should be noted that very few measurements were taken
prior to 9:00 am, when the water quality standards apflissalso possible that lo®O in the
headwater systems could be contributing to phosphorus loading if select ponds are naoirigrectio
designed and are instkeaching phosphorus undew oxygenconditions.

Average and median dissolved oxygen in Sand CreeRata is from Xeon St for all years througb22

Average Dissolved Median State N
Oxygen (mg/L) Dissolved Standard
Oxygen (mg/L)
Baseflow 8.64 8.22 5 mg/L daily 72
minimum
Storms 8.65 7.75 63
All 8.64 8.05 135
Occasions <5 mg/L 0 baseflow
0 storms

Dissolved Oxygen at Sand CreelOrange diamonds are historical data from previous years and black
circles ar2022readings. Box plots show the median (middle line), 25th and 75th percentile (ends of
box), and 10th and 90th percentiles (floating lifeshll data collected at these sites
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E. coul

E. colilevels in Sand Creek are high enough to warrant an impaichsignatiorfor bacteria, and
subsequently, a TMDL exists f&. coliin Sand CreeKkl'he Load Duration Curve ploCCWD TMDL;
Page 51, Figure 21) shows exceedances of acceptablevéimhted loads OE. coliin most samples and
across all flow ranges at Xeorr&tt The TMDL lists domestic pets as the primary sourde. afoli to
Sand Creek, accounting for 89% of all input. Considering the entire Sand Creek systemriheijedly
residential neighborhoods, identifying target areas for addreSsiog)i loadingcould be a challenge.

Monitoring data does not concretely idgnany one of the tributary ditches as the largestoli source,
andE. colivaries widely even within the same waterwiyappears that Ditch 41 is contributing high
levels ofE. coliduring both baseflow arstorm eventsit the furthest upstream méoring site at
Radisson Roath previous monitored years (lasbnitored in2018), followed by a consistently sharp
declineat thenextsitedownstreanat Highway 65. Ditch 41 at Highway @fce agairnad very low
levels ofE. coliin 2022.This coud possbly be influenced by possiblhemical treatmerdccurringin
the TPC and/or Club West ponds just upstream of HighwaRi6&h 60 generally hatbw E. colilevels
Ditch 39 saw higher levelsspecially after storm events.

Average, Geomean and mediak. coli in Sand Creek.Data is from Xeon St. for all years
through2022

AverageE. | GeomeanE. | Median E. State N

coli (MPN) | coli (MPN) coli (MPN) | Standard
Baseflow 208.98 151.99 150.00 Monthly 49

Geometric
Storms 1,012.91 504.37 548.70 Mean 36
All 549.47 252.77 218 >126 85
Occasions >126 Monthly | 34 (69%) baseflow,
MPN 10%
average 29 (81%) storm

Occasions >1260 >1260 0 baseflow,
MPN 11 (31%) storm
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https://www.pca.state.mn.us/sites/default/files/wq-iw8-44e.pdf

E. coliat Sand Creek.Orange diamonds are historical data from previous years and black circles are
2022readings. Box plots show the median (middle line), 25th and 75th percentile (ends of box), and 10th
and 90th percentiles (floating lind®y all data collected at thesdéesi Abnormally high outliers are not
included in boxplots.
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STREAM HYDROLOGYT SAND CREEK

DITcH 41 AT HIGHWAY 65,COON RAPIDS

Notes e

2022 was theecond year that stage was monitored at this site.
Water levels athe Ditch 41 at Hwy 65 site fluctuated 1f23
throughout theseason Baseflowwaterelevations decesed
steadilyduring drought Stage at this site averaged nearly a foot ™
lower then wherit waslast monitored in 2018.

2022 Hydrographs
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Summary of All Monitored Years

Percentiles 2018 2022
Min 887.81 887.09
2.5% 887.86 887.12
10.0% 887.96 887.17
25.0% 888.11 887.24
Median (50%) 888.30| 887.39
75.0% 888.46 887.59
90.0% 888.59 887.79
97.5% 888.72 888.13
Max 888.85 888.32
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SAND CREEK AT MORNINGSIDE CEMETERY , COON RAPIDS

Notes

This site has been monitored for 12 yedvater leveldluctuated
1.59t throughout th022season, theecondowestrange since
monitoring begain 2010.Baseflow elevations decreaseatly in
the season with slight rebound observed in leskemmer and fall.
The creek is narrowt this sitecausing water levels to ashy in
respose to rain eventddaximum stage at this site in 2022 was tt
second dweston record.

2022Hydrographs
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Summary of All Monitored Years

Percentiles | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2021 | 2022
Min 877.19 877.22 876.98| 876.95[ 877.51 877.46 877.18| 877.25| 877.41] 877.73] 876.96 877.07
2.5%| 877.27 877.28| 877.00| 877.18| 877.56 877.52 877.49 877.34| 877.49| 877.81 877 877.13
10.0%| 877.36 877.36| 877.03| 877.28| 877.62 877.66 877.58| 877.41| 877.68| 877.91| 877.06 877.18
25.0%| 877.45| 877.72 877.15| 877.38| 877.81 877.80| 877.70| 877.53| 877.80| 878.00] 877.13 877.21
Median (50%)| 877.62| 877.98| 877.35| 877.69| 878.10| 877.99| 877.98| 877.73| 877.92| 878.17| 877.3] 877.33
75.0%| 877.79 878.22 877.65| 877.93| 878.43 878.19 878.26| 877.96| 878.10f 878.38| 877.42 877.57
90.0%| 877.95| 878.55| 877.94| 878.42| 878.72 878.39 878.54| 878.27 878.34| 878.60| 877.56 877.76
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SAND CREEK AT XEON STREET, COON RAPIDS

Notes

This site has been monitored for 20+ye@vater levelsatthe Sand [(N
Creek at Xeon $tet sitefluctuateless than stage tie (R,
Morningside Gardensitejust upstreamThis is likely because < |
Sand Creek widens considerably betweertwltemonitoringsites
Restoratiorprojects have occurred at thigein recent years

included channel stabilizatiaand reconnection to the flood plain
These activities have changed baseswalevations in the channel
compared to previous monitoring years.
2022 Hydrographs
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Summary of All Monitored Years

Rating Curve (2021,2022flow measurementsicluded
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