Excerpt from the 2021 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 from 2021. Detailed analyses
for all individual sites can betindwithin this report

Precipitation:
1 Volunteer data and online resources showed a below average precipitaticngéarCounty
was in a state of drought beginning in June, with most of the growing season spent in a severe
drought condition.

Lake Levels:

1 In 2021 lake levels started near belowaverage and declined throughout the sedaEoa
rebound often seein the fall was not observed. Lake levels were lower than they have been over
the last decade on most lakes.

Stream Hydrology:
9 Ditches ad streams saw less fluctuation in stage and recorded some of the lowest maximum
elevations on record at many of the monitoring sites.
1 Avrating curve was developed f@oon Creek at Aberdeen. This new site is just upstream of the
Coon Creek at Hwy 65, arths safer access to the creek.

Stream Water Quality:

1 In general, elevatebtal phosphorugTP) concentrations, especially during storms, are an issue
throughout the watershed and Anoka County as a whole.

9 Sand Creek had a significant improving trendTBrat baseflowRecent work in this portion of
the subwatershed includes construction of a new stormwater pond, many rain garden installations,
as well asalarge channel régration and raneander projedhat ¢abilized eroding banks and
provides additional habitat.

1 New monitoring sitesvere establisheith the upper subwatersheds of Coon Ciieek021.
Unfortunately given drought conditions and extremely low flows, conditions were not amenable
to collecting useable data in mastses.

1 High E. colilevels persist throughout the watershed.

Wetland Hydrology:
1 Many reference wetland sites experienced llevels, whichresulted inwvater levels dropping
below the measureable depth of equipment at somdaitagortion of the growing season



RECOMMENDATIONS

i

Update olderstream rating curves.Changes in stream morphology necessitate periodic updates by
manually measuring flow and stage under a variety of water levels, especially in sandy systems. For
the past couple of years, and continuing into 2021, we have been developing new ratingtcurves
streams and triltary ditches where none exisi&arting in 2021, all grab samples are now paired

with discrete discharge measuremeRting curves should be developed or redeveloped for

Pleasure Creek at 8&\ve., Ditch 58 at Andover IBd, and CoorCreek at 13%

Continue implementing water quality monitoring at new sitespr sites not monitored for a number
of years, where upstream to downstream analysis indiaatesglux of pollutants. In 202Eix new

water quality sites were established amastwill be sampledagain in 2022This will aid in
understandinghe water quality decline of Coon Creek as it flows through the upper portion of its
watershedDitch 60 and Ditch 39 tributaries to sand creek should be priority monitoring locations to
evaluate phosphorus loadimgthe Sand Creek Subwatershed

Continue monitoring chlorides regularly. Samples collected in 2019 offered a valuable update to
chloride measuremenfeom 20072012. Sand Creek at Xeon in particular had higher storm event

chloride concentrations than ever before measured at this site. Streams in developed watersheds are at
especially high risk of elevated and increasing chloride contiemisaStarting in 2021, annual

chloride monitoring was initiated at the four major stream outlet sites.

Investigate phosphorus loading to Springbrook CreekDuring baseflow, total phosphorus
concentrations decrease moving downstream in Springbrook.@ragkg storms however,
concentrations at the downstream sitd! Ry, increase greatly and often exceed state standards.
Investigation into potential loading of TP from the Nature Center wetland complex or neighborhoods
in the vicinity of East River Rchay help guide future work in this system.

Reevaluateexisting reference wetland siteto determine any changes to wetland boundaries and
document any changes to vegetation and soil profileis data assistsetland regulatory personnel
as wel as consltants withefficient, accurate wetland determinations.

Promote the availability of reference wetland dateaamong wetland regulatory personnel as well as
consultants as a means for efficient, accurate wetland determinations. We are finding thedsedata to
more and more helpful in developing areas and have seen demand for data increase accordingly. ACD
has developed an online database to store and organize all historical and future monitoring data.

Implement stormwater treatment practicesin theuppe portions of the watershe@ihese upper
reaches of the watershed &es developed and caitismore agricultural land useTributary

ditches appear to be high sources of pollutant loading into the main stem and reducing pollutant
loading in theseraas will need to be addressed.



Map: 2021 Water Monitoring Locationsi Coon Creek
Watershed District

2021 Monitoring Sites
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COON CREEK WATERSHED L AKE LEVELS MONITORING

Description: Weekly water level monitoring in lakes. The past five and twéxgyyears of data
for each lake are illustrated below, and all historical data are available on the
Mi nnesota DNR website using the ALakeFind
(www.dnr.mn.us.statiakefindindex.htm).

Purpose: To undestand lake hydrology, including the impact of climate or other water budget
changes. These data are useful for regulatory, building/development, and lake
management decisions.

Locations:
Site City
Bunker Lake Andover
Crooked Lake Andover/Coon Rapids
HamLake Ham Lake
Lake Netta Ham Lake
Laddie Lake Blaine
Sunrise Lake Blaine
Results: In 2021, lake levels were measured¥ylunteers 73imes at Hankake, 30 times at

Lake Netta, 32imes at Crooked Lakend 1Qimes at Sunrise Lakélnfortunately,
the volunteer at Laddieake recorded no readings in 2024/ater levels at Bunker
Lake were monitored May through November using an electaatadoggemwhich
reported the daily average of six readings each day.

Lake gauges were installégt ACD, surveyed by the MN DNRynd read by
volunteersIn 2021 lake levels started near belowaverage and declined
throughout the season. The rebound often seéhe fall was not observe?l021 was
the 11th driest yearn record, and Anoka County wisisa state of drought beginning
in June, with most of the growing season spent in a severe drought candition

Lower average water levels were recorded on all lakes when compdmad-term

averages Bunker Lakebs aver ageOavaragejitalso92 f eet
reached its lowest level since 2000. Crooked lake was 1.07 feet lower on average in

2021, and reached its lostdevel since 2009Ham Lake declined steadily

throughout 2025hnd averaged 1.1 feet lower than 2020. Lake Netta also declined

steadily and reached its lowest level since 2009, and averaged 1.66 feet lower in

2021. Only four years of data are recorded for Suhréde and 2021 had the lowest

water level recorded &89.06 feet.

Al'l | ake | evel data can be downl oaded fro
feature. Ordinary High Water Level (OHW), the elevation below which a DNR

permit is needed to perform work, is listed for each lake on the corresponding graphs

bdow.


http://www.dnr.mn.us.state/lakefind/index.html
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Annual average, minimum, and maximum levels for each of the past 5 years

Lake Year Average Min Max
Bunker 2017 882.42 | 882.05 [ 884.07
2018 881.07 881.73 882.40
2019 883.09 [ 882.67 | 883.43
2020 882.52 | 881.70 | 883.39
2021 878.60 | 878.31 | 879.38

Lake Year Awverage Min Max
Crooked 2017 861.06 | 860.89 | 861.29
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

Lake Year Average Min Max

Ham 2017 896.91 | 896.65 | 897.24
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

Lake Year Awverage Min Max

Netta 2017 902.62 | 902.34 | 903.04
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

Lake Year Average 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
2021 Incomplete Data

Lake Year Average Min Max
Sunrise 2018 890.30 | 889.90 [ 890.69
2019 890.54 | 890.18 [ 890.87
2020 890.29 | 890.02 [ 890.52
2021 889.60 | 889.06 [ 890.68




WETLAND HYDROLOGY

Description:

Purpose:

Locations:

Results:

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

To provide undrstanding of wetland hydrologncluding the impact of climate and

land use. These data aid in delineation of nearby wetland by documenting hydrologic
trends including the timing, frequency, and duration afrsion.

Bannochie Wetland, SW of Main St and Radisson Rd, Blaine

Bunker Wetland, Bunker Hills Regional Park Andover (Middle and Edge)

Camp Three Wetland, Carlos Avery WMA on Camp Three Road, Columbus
Township

llex Wetland, City Park at llext&ind 159 Ave, Andover (Middle and Edge)
Pioneer Park Wetland, Pioneer Park of Main St, Blaine

Sannerud Wetland, W side of Hwy 65 at #@&e, Ham Lake (Middle and Edge)
See the following pages.

Coon Creek Watershed Wetland HydrologyMonitoring Sites

Camp Three Reference Wetland'

& Pioneer Reference Wetland|

Bannochi Reference Wetland|
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BANNOCHIE REFERENCE WETLAND
SE quadrant of Radisson Rd and Hwy 14, Blaine

Site Information T =5 —
o,
Monitored Since: 1997 - b 0
TR K b, )
Wetland Type: 2 > 0D ’//_/: T
. \ 2| ¥
Wetland Size: ~21.5 acres - T - L A
Isolated Basin: No N - YeeE 7 |

Connected to a Ditch:

the interior ofwetland

Surrounding Soils: Rifle and some Zimmerman fine

e o | A <
Yes, on edges but nOt\'TBannochie Wetland|_

sand
Soils at Well Location:
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 well is not at the wetland boundary, but rather within the basin. Intense residential
construction has occurred nearby in recent years, including construction dew#te2D®#l,Anoka

Countywas in adrought starting idune,and water levelsvere bw most of the year.

2021 Hydrograph (Well depth 40 inches)

Bannochie Reference Wetland-2021
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BUNKER REFERENCE WETLAND | EDGE
Bunker Hills Regional Park, Andover

Site Information

Monitored Since: 19962005 at wetland edge. In
2006 redelineated wetland
moved well to new wetlaneldge

(down gradient)

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

Surrounding Soils: 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 well is located at the wetland boundary. In 2@005 the water table was >40 inches below
the surface throughout most or all of the growing season. This prompted wdetmeate the wetland

and move the well down gradietotthe new wetland edge at the end of 200%2021,Anoka Countywas

in a drought starting idune,and water levels became too low for the equipment to detect.

2021 Hydrograph (Well depth 40 inches)

Bunker Reference Wetland- Edge - 2021
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BUNKER REFERENCE WETLAND T MIDDLE
Bunker Hills Regional Park, Andover

Site Information
Monitored Since: 2006
Wetland Type: 2
Wetland Size: ~1.0 acres
Isolated Basin: Yes
Connected to a Ditch: No
Surrounding Soils: Zimmerman fine sand
Soils at Well Location:
Horizon  Depth Color  Texture Redox

Oa 0-22 N2/0 Organic -
Oel 22-41  10yr2/1 Organic -
Oe2 41-48  7.5yr3/4 Organic -

Vegetation at Well Location:

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

Notes: This well at the middle of the wetland and was installed at the end of 2005 and first monitored in
2006.In 2021, Anoka County was in a drought starting in June, and water levels became too low for the
equipment to detect.

2021 Hydrograph (Well degh 39.5 inches)
Bunker Reference Wetland- Middle- 2021
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CAMP THREE REFERENCE WETLAND
Carlos Avery Wildlife Management Area, Columbus Township

i
Site Information TE
Monitored Since: 2008 'h_ > '
. .
Wetland Type: 3 > s
Wetland Size: Part of complex >200 e Camp Three rT— 4 %/ '
acres . .5 o "
4 \
Isolated Basin: No ; 7. -
Connected to a Ditch: Yes
Surrounding Soils: Markey Muck, _ /
Zimmerman fine sand
Soils at Well Location:
@
Horizon  Depth Color Texture Redox i
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 Reed Canary Gras 100
Populus tremuloides (T)  Quaking Aspen 30
Acer negundo (S) Boxelder 30
Acer rubrum (T) Red Maple 10

Notes:This well is located at the wetland boundary. Water lelatsuateconstantly throughout the

year. Water control structures in the Carlos Avery Wildlife Management Area may effect water levels at
this sie.In 2021, Anoka County was in a drought starting in June, and water levels became too low for
the equipment to detect.

2021 Hydrograph (Well depth 31 inches)

Camp Three Reference Wetland - 2021
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| LEX REFERENCE WETLAND | EDGE
City Park at llex St and 189ve, Andover

Site Information vl
L2/ 0% ] D i
Monitored Since: 1996 o7 >
. 4 5
Wetland Type: 2 - - NN
Wetland Size: ~9.6 acres \ n \ 4
Isolated Basin: Yes ' 3 c I- ?E
. -, llex Wetland >
Connected to a Ditch: No . . & e oA
% [~
Surrounding Soils: Loamy wet sand and g\?‘: ‘ s
Zimmerman fine sand ! b
Soils at Well Location: AR
B . ]
Horizon  Depth Color Texture Redox . Gﬁf}
A 0-10 10yr2/1 FineSandy Loam -
Bg 1014  10yr4/2 Fine Sandy Loam - )
2Ab 14-21 N2/0 Sandy Loam - A
2Bg1l 21-:30  10yr4/2 Fine Sandy Loam -
2Bg2 3045  10yr5/2 Fine Sand -
Vegetation at Well Location:
Scientific Common % Coverage
Phalaris arundinacea Reed Canary Gras 100
Solidago gigantia Giant Goldenrod 20
Populus tremuloides (T  Quaking Aspen 20
Rubus strigosus Raspberry 10

Notes:This well is located at the wetland boundary. In 20005 the water table was only once within
15 inches of the surface and seldom withie 40 inch well depth. This prompted us taledineate the
wetland and move the well down gradient to the new wetland edge at the beginning of 2006.

2021 Hydrograph (Well depth 54 inches)

llex Reference Wetland-Edge- 2021
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| LEX REFERENCE WETLAND T MIDDLE
City Park at llexSt and 159 Ave, Andover

. . &
Site Information b € (1 0% b B
Monitored Since: 2006 “’"{, b
by
Wetland Type: 2 > 0D . CFL; At
Wetland Size: ~9.6 acres |~ - \é*‘/
Isolated Basin: Yes o A iexwetiand|
. ° ~7 o
Connected to a Ditch: No ‘ *Eot*f‘\i\- : < AL
Surround Soils: Loamy wet sand and Tt
Zimmerman fine sand . S
. . 9.
Soils at Well Location: S
Horizon  Depth Color Texture Redox - G/‘f
Oa 0-9 N2/0 Organic - e
Bgl 9-19 10yr4/2 Fine Sandy Loam - &
Bg2 1945 10yr5/2 Fine Sand - 0
Vegetation at Well Location:
Scientific Common % Coverage

80
40

Phalaris arundinacea Reed Canary Grass
Typha angustifolia Narrowleaf Cattail

Notes: This well is located near the middle of the wetland basin.

2021 Hydrograph (Well depth 45 inches)

llex Reference Wetland-Middle-2021
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PIONEER PARK REFERENCE WETLAND
Pioneer Park N Side of Main St E of Radisson Rd, Blaine

Site Information L2 (0%} b -
Monitored Since: 2005 .4{ ?) 5 y j
Wetland Type: 2 ’ \"0 ﬁ’/—f s \*’::;,
Wetland Size: Undetermined. Part of a TN 5 Jece Al ?‘2
large wetland complex | {Pioneer pah(w:{.andL -
: .
Isolated Basin: No
Connected to a Ditch: Not directly. Wetland complex has sma ‘ <y
drainage ways, culverts, and nearby ditche "L ¥
Surround Soils: Rifle and loamy wet sand o~ N 3

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)  Glossy Buckthorn 20
Ulmus americana (T) American Elm 20

Populus tremuloides (S)  Quaking Aspen 20
Urtica dioica Stinging Nettle 10

Notes: This well is located within the wetland, not at the edig021, Anoka County was in a drought

starting in June, and water levelsre low most of the year

2021 Hydrograph (Well depth 36 inches)

Pioneer Park Reference Wetland- 2021
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SANNERUD REFERENCE WETLAND | EDGE
W side of Hwy65 at 164 Ave, 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 systens.
Small remnant of a ditctisible in 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 Location:
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:Thi s is one of two monitoring wells

2021, Anoka County was in a drought starting in June, and water Vexedtow most of the year.

2021 Hydrograph (Well depth 40.5 inches)
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SANNERUD REFERENCE WETLAND T MIDDLE
W side of Hwy 65 at 165Ave, Ham Lake

Site Information { s 5 —

Monitored Since: 2005 . s

Wetland Type: 2 q /rf L
41

Wetland Size:
Isolated Basin:

Surrounding Soils:

~18.6 acres _|Sannerud Wetlandk

—

Yes

SPeE

Zimmerman and Lino

Soils at Well Location:

Horizon Depth Color Texture Redox
Oe 0-3 7.5yr 3/1 Organic
Oe2 18Mar 10yr 2/1 Organic
Oa 1848  10yr2/1 Organic
Vegetation at Well Location:
Scientific Common % Coverage

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 is one of two monitoring wells in this wetland. This one is near the center of the wetland.

2021 Hydrograph (Well depth 40 inches)
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REFERENCE WETLAND ANALYSIS

Description:

Purpose:

Locations:

Results:

This section includes analyses of wetland hydrology fat&9 reference wetlands
collected from 22 monitoring wells. Shallow groundwater levels at the @llges

middle of these wetlands are recorded every four hours. Many have been monitored
since 1996. These analyses summarize the enormousyeailtmultiwetland

dataset. A database summarizing all of the data is now available online through the
ACD website(https://maps.barr.com/Anoka/Home/ChprThis database will allow
many other, more specific, analyses to be done to answer questions as they arise,
particularly through the wetland regulatory praces

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 data assist with deciding if an area is or is not a wetland by
conparing the hydrology of an area in questiorknown wetlands in the area.

19 reference wetland hydrology monitoring sites in Anoka County.

On the following page, there is a summary of datdhe most recent year alone, as
well asacrossall years with available data.

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

2021 Reference Wetland Water Levels SummaryEach marker represents the median depth to the
water table at the edge of one referenctamd for a given month in 202The 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 gneat&lO indhes likely
indicates waterbelow the well at an unknown depth.
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March April May June July August  September October MNovember
2021 Data
Quantiles
Month Min 10% 25% Median 75% 90% Max
3 -32.8 -30.156 -20.6 -15.72 -7.6 -4.08 -1.7
4 -32.0 -28.6 -19.2 -15.1 -7.8 -5.0 -3.8
5 -39.8 -31.9 -24.9 -18.8 -10.7 -5.9 -4.3
6 -41.8 -41.2 -40.1 -33.2 -25.7 -15.6 -15.4
7 -42.5 -41.9 -41.0 -37.3 -32.9 -26.8 -20.3
8 -47.4 -43.2 -41.5 -39.1 -34.3 -30.0 -25.3
9 -47.1 -41.5 -40.7 -35.5 -30.6 -26.1 -21.0
10 -44.3 -41.6 -40.9 -35.4 -30.6 -25.7 -13.1
11 -44.3 -41.8 -40.3 -35.8 -31.2 -22.0 -10.5
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19961 2021 Reference Wetland Water Levels SummarnEach dot represents the median depth
to the water table at the edge of one reference wetland for a month between 1996 afide2qdantile
boxes show the median (median line), 25th and 75th percentile (ends of box), and 10th and 90th
percentile (floating horizontal linedylaximum well depths were 40 to 45 inches, so a reading greater
than-40 inches likely indicates watbelowthe well at an unknown depth.
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February  March April May June July August September October November December
Historical Data * Min Qutlier x Max OQutlier ® Current Year Data
Quantiles
Month Min 10% 25% Median 75% 90% Max
2 -8.6 -8.6 -8.6 -8.6 -8.6 -8.6 -8.6
3 -41.6 -39.1 -28.3 -19.3 -10.8 -6.4 -1.9
4 -41.6 -37.9 -26.6 -14.2 -7.6 -3.7 1.2
5 -41.4 -33.9 -23.1 -10.6 -5.7 -3.2 3.8
6 -50.5 -37.6 -27.4 -15.5 -6.6 -3.2 3.8
7 -67.9 -40.0 -35.6 -24.9 -12.3 -6.3 4.3
8 -50.3 -41.1 -38.1 -31.4 -15.8 -7.9 0.3
9 -48.8 -40.9 -38.8 -31.8 -17.1 -7.0 5.3
10 -45.0 -40.8 -38.0 -28.5 -11.9 5.4 6.4
11 -46.9 -41.1 -39.4 -24.1 -12.1 -6.2 7.2
12 -14.0 -14.0 -14.0 -14.0 -14.0 -14.0 -14.0
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Discussion:

The purpose of reference wetland data is to help ensure that wetlands are accurately identified by
regulatory personnel, as well as to aid understanding of shallow groundwater hydrology. State and federal
lawsplace restrictions on filling, excavating, and other activities in wetlands. Commonly, caizéns
developersvish to do work in an area that is sometimes, or perhaps only rarely, wet. Whether this area is
a wetland under regulatory definitions is oftardispute. Complicating the issue is that conditions in
wetlands are constantthanging;an area that is very wet ankarlywetland at one time may be

completely dry only a few weeks later. As a result, regulatory personnel look at a variety of factors,
including soils, vegetation, and current moisture conditions. Reference wetland data provide a benchmark
for comparing moisture conditions in dispute, thereby helping assure accurate regulatory decisions.
Likewise, it allows us to compare current shallmater 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 quantitative,-sohbjective tool.

The simplest use of the refepenwetland data in a regulatory setting is to compare water levels in the
reference wetlands to water levels in a disputed area. The graphics and tables above are based upon
percentiles of the water levels documented at known wetland boundaries. Thke dpoxets 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 such as extreme
climate conditions or in the presencf anthropogenic hydrologic alterations. If sulsface water levels

in a disputed area are similar to those in reference wetlands, there is a high likelihood that the disputed
area is a wetland.

This approach can be refined by examining data fromthelyear of interest and only certain wetland

types. This removes much of the variation that is due to climatic variation among years and due to
wetland type. Substantial variation in water levels will no doubt remain among wetlands even after these
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.

Water table levels are recorded every 4 hours at all 23 reéevegttand wells (except during winter), and
the raw water level data are available through the Anoka Conservation District monitoring d2@dhse.
reference wetland data reflect the drought conditions seen throughout Anoka County for most of the
growingseason.
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STREAM HYDROLOGY AND WATER QUALITY MONITORING

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

Purpose: To detect water quality trends and changes, collect continuous stage data eyer tim
and inform pollutant loading and flood monitoring

Locations: Throughout the watershed

Methods: See elow

STREAM MONITORING METHODS

Stream Hydrology

Continuous stage data is recorded using water level logging equipment deployed in the stream for the
duration of the open water seastrselect monitoring site¥hese readings are converted to elevation
using readings collected from the surveyed staff gauge od@ape point also installed at each location.
Stage readings are collected at regular intervals ranging from 15 minutes to 1 hours, depending on the
flashiness of the particular site. During ddeadactivity, stage is recorded manually at each site and
referenced to the current reading on the data logger. This allows for calibration throughout the season.

Starting in 2021, discrete manual discharge measurements were also collected in conjithctiater
chemistry grab samples. These discharge measurements allow for continual refinement of rating curves
and aid in pollutant loading estimates.

Water Chemistry Grab Sampling

Grab samples are collect/[dm streamsluring both storm and baseflowraditions throughout the open
water season and sent to a certified laboratory for analysis. Parameters analyzed by the lab include total
phosphorus (TP), total suspended solids (TSS), E.coli bacteria, and periathtailgesand
orthophosphorugPrior o 2021, four samples were collected during storm events and four samples during
baseflow for a total of eight annual samples. Starting in 2021, a new sampling scheme was employed to
instead collecsix routine samples on a pdetermined monthly schedulléy-Oct) to be representative

of conditions over time regardless of flow condition. Additionally, four samples targeting storm flows
were collected for a total of ten annual samples at eaclssitens are generally defined as 4neh or

more of rainfallin 24 hourssufficient to produce runafin some years, smaller storms were sampled
becaise of a lack of larger storni8hysical and chemical water parameters are also measured with
portable meters during each samplingrav®arameters measured inclyd¢ specific conductance,

turbidity, temperature, salinity, dissolved oxygen (D&)d seechWater level (stagd} also recorded at

each sitausing a staff gauge surveyed to mean sea level elevation, or by measuring down from a known
tapedown point (eg. culvert).

This report includes data from all years and all sites for each subwatershed to provide a broad view of a
streambébs water quality under a variety of-tocondit.i
downstream comparisons, a comgpan of baseflow conditions and petbrm 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 tabulated forsmmtpasitate standards.

All results are graphed in box and whisker style pi&y in 2021 streammonitoringdata collection

adivities were split between ACD and CCWD staff; methodologies were consistent and QA/QC was
performed by both organizations.
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Precipitation

Precipitation data is provided alongside water quality results. Precipitation totals were recorded daily
from eleven Anoka County EMS Weather Stations, or4stagding precipitation volunteers with proven
reliability in readings. The closesdliable precipitation record for each site wasdis
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WATER QUALITY MONITORING I COON CREEK MAIN STEM AND TRIBUTARIES

Coon Creek Catchments

' [____I Subwatershed Boundary

[ ccwp Boundary
Streams

Ditches

City Boundaries
Ditch Catchments
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Coon Creek Main Stem and Tributary Ditches Monitoring Sites

Site Name/ SitelD

Years Monitored

2021 Data Collected

Ditch 444 at Carlos Avery (tributary)

2021

Water Chemistry Grab Samples,
Continuous Stage, Flow Measuremer

Ditch 44 at Lever St (tributary) 2021 Water Chemistry Grab Samples, Flow
Measurements

Ditch 447 at 143 Ave (tributary) 2021 Water Chemisy Grab Samples, Flow
Measurements

Coon Cr at LexingtoBlvd 20132016

S007%539

Ditch 449 at 149 Ave 2021 Water Chemistry Grab Samples, Flow
Measurements

Coon Cr at Naples St 20122021 Water Chemistry Grab Samples,

S007057 Continuous Stage, Flow Measuremen

Ditch 11 at Naples St (tributary) 2021 Water Chemistry Grab Samples, Flow

Measurements

Ditch 11 at 149 Ave (tributary)
S007541

20132017, 2020
2021

Water Chemistry Grab Samples,
Continuous Stage, Flow Measuremer

Coon Cr at Aberdeen St

2021

Water Chemistry Grab Samples,
Continuous Stage, Flow Measuremer

Coon Cr at Hwy 65
S005259

20182020

Ditch 58 at Andover Blvd (tributary)
S005830

2001-2018, 2020
2021

Water Chemistry Gab Samples,
Continuous Stage, Flow Measuremen

Coon Cr at Prairie Rd.
S007540

2013, 2017, 2018,
2020

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

S016392 Continuous Stage, Flow Measuremen

Ditch 37 at 149 (tributary) 2021 Water Chemistry Grab Samples,
Continuous Stage, Flow Measuremen

Coon Cr at 13%Ave 20102021 Water Chemistry Grab Samples

S005257

Coon Cr at Lions Park (Hanson Blvd) 20072017

S004171

Coon Creek at 111 20182021 Water Chemistry Grab Samples,

S007559 Continuous Stage

Ditch 52 at Robinson (tributary) 2018 2021

S015117

Woodcrest Creek at Creekside Estates 2020

S016393

Coon Cr at Vale St 20052021 Water Chemistry Grab Samples

S003993
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Background

CoonCreek and its tributaries 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 Crosstown Blvd and
Lexington Ave in northeastern Ham Lake. The channelimoes south and east approximately 27 miles,
draining Ham Lake, southern Andover, western Blaine, and much of Coon Rapids, before emptying into
the Mississippi River between the Coon Rapids Dam and Highway 610. Many tributary ditch systems
join with Coon CQeek throughout the system. These ditch systems, and Coon Creek itself, drain a mixture
of rural agriculture and residential, suburban residential and commercial land usage. Land usage shifts
from primarily rural agriculture and residential in the northeortions of Ham Lake, which primarily

drain through open channel ditch systems, to denser suburban residential and commercial usage through
Andover and Coon Rapids, which primarily drains through subsurface stormwater infrastructure before
outletting tothe 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 primarily suburban residential and
commercial lands in the lower reaches of the watdrgt@ude the Ditch 52 and Ditch 41 (Sand Creek)
systems. The central portions of the main channel of Coon Creek make up the Ditch 57 drainage area, and
the lower portions of the main channel make up the Ditch 54 drainage area. Coon Creek is listed as an
impaired water for aquatic recreation due to elevated lev&saili bacteria and aquatic life due to poor
invertebrateand fishcommunities. Coon Creek also exceeds state standarfistédriSuspended Solids

(TSS andTotal PhosphorusT@), two pollutaris that have been identified as primary stressors to the

local invertebrate and fish communities.

2021 Coon Creek Stream Water Quality Monitoring Sites
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Results and Discussion

Coon Creek is listed as impaired for aquatic recreaioredli andaquaticlife- (macranvertebrats,

fish), with TP and TSS3dentified as the primary stressors along with poor habitat and altered hydrology.
TPlevels throughout the watershed often exceed state water quality standards, as do TSS levels during
storms. Coon Creékwater quality declines significantly upstream to downstream, ththigliecline is

most pronounceth the upper portions of the watershed. A number of factors compromise water quality
in Coon Creek, buhe data suggests trefforts by the CCWD tamprove stormwater treatmeate

helping improve water qualitwhere this work is occurringodern stormwater treatment in newer
developed areas paired with investments from the CCWD towards improving the stormwater treatment in
underserved areas and maintagithe channel appear to be preventing further decline of water quality.
There is no significant changeT# or TSS concentrations from the monitoring site at 131st Ave to Vale
St. Additionally, there is no significant change at the Vale Stteng stram outlet monitoring site over

time since 2005 for these parameters.

Phosphorus concentration datalicate thaditch systems in the upper portions of the watersined
degrading Coon Creek water quality to levels that pviflventit from achieving state water quality
standardslownstreamA statisticallysignificant decline in water quality is documented through the main
channel in the upper reaches, namely from Naples St to 131st Ave. Many ditch sirstieingrural and
agricultural aras join Coon Creek throughout this portion of the watershed. Thesesditemot all
monitored, buthose that areave poor water quality.he primary source d&. colibacteria in Coon
Creek as identified by the TMDL, is livestock (cattle and horsdsh aremore prevalent in the upper
reaches of the watershed areéoften presenadjacent to the creek itself. Domestic pets are the next
largest sourcef E. coli, and another likely sourc&hroughout the watershed waterfaasocongregate
throughod much of the drainage area and in the creek itSkifting water quality improvement efforts
to the upstream reaches of the Coon Creek watershed may be thodastive wayto improwve water
guality for the entire the system. A moredepth analysisf individual parameters can be found below
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SPECIFIC CONDUCTANCE AND CHLORIDES

Dissolved pollutant concentrations are higher in downstream reaches of Coon Creek, where there is more
impervious area with denser development. Median specific conductaneasesgradually from

upstream (0.437 mS/cm) to downstream (0.760 mS/cm) during baseflow contttitaurgh all

monitoring yearsMedian specific conductance (all years) following storm events shows a smaller
difference between upstream and downstreaasvementsranging from 0.410 to 0.529 mS/cihe

median specific conductance in Coon Creek at Vale St. is higher during both baseflow conditions and
post storm evestthan the composite countywide median for Anoka County streams of 0.420 mS/cm

This lends some insight into the pollutant sources. If dissolved pollutants were only elevated after storms,
stormwater runoff would be suspected as the primary driver. Because dissolved pollutants are highest
during baseflow conditions, pollution of thieadlow groundwater, which feeds the stream during

baseflow,s suspected to be a primary contributor. In Coon Creek, especially further downstream, specific
conductance is higher during baseflow conditions, meaning the local groundwater feeding thatstream
baseflow is likely a significant source of dissolved pollutants.

Storms help dilute some of the pollutant load, making the increase from upstream to downstream smaller.
However, upstream median values during all conditions are still above averagmi@ek compared

to other Anoka County streams. Prevention measures to reduce specific conductance (such as reduced
road saltingand fertilizer uspshould be ananagement focus.

Chloride sampling has not occurred enough in Coon Creek for statistibaignbut ageneralook at
pastdatashows an increase in chloride moving downstream through Coon Creek. As the creek progresses
through its watershedyban development increasédis is likelycontributing tochloride loading

through road salting ariddustrial inputs. Although the concentrations of chlorides increase dramatically
moving downstreantheyhave not approached state standard concentrations (230 mg/L chronic and 860
mg/L acute)ln 2021, chlorié sampling was conducted at the Vale St ountienitoring site Chloride
concentrationgaveraged 69.77 mg/L during storm flow and 96.56 mg/L during baseflow conditions.

These 2021 levels were higher than chloride aesragcordedh 2019 but still well below the state

standards.

Median specific ®nductance in Coon CreekData is from Vale Sor all years through 2021.

Specific State Standard N
conductance
(mS/cm)
Baseflow 0.760 Specific conductance 69
Storms 0.579 none 69
All 0.663 138
Occasions > state standard 0
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Specific Conductance at Coon Creelrange diamonds are historical data from previous years and
black circles are 2021 readings. Box plots show the median (middle line), 25th and 75th percentile (end of
box), and 10th and 90th percentile (floating outezdpof all data collected at these sites
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TOTAL PHOSPHORUS

The gate water quality standard for totddgsphorus (TP) for streams in this region is 100 puGon
Creekmayeventually be designated as impaifedeutrophicatiorbecausét often exceedhis standard,
especially during storms. Coon Crdeksa TMDL in place for TReven without the impaired designation
for this pollutantbecause it is identified agpaimarystressot 0 C 0 0 n agtatickf e ikagaisments

Best management practices to address stormwater phosphorus loading would be beneficial along the
entire stream length, but especially in the upper ditched portions of the watershed. ANOVA analyses at
three sites moving upstream to downstré@mon Creek at Naples St, 131st Ave, and Vale St.) show a
significant increase in TP concentrations from the upstream portions of the watershealttethe
monitoring site at Vale St under both flow conditions. There is also a significant increagadrom
headwaters to th@pproximate migpoint of the watershed (Naples St. to 131st Ave.) during baseflow
conditionsonly. In bothflow conditions no additional significant increase is present from 131st Ave to
the downstream monitoring site at Vale St

In theupper portions of the watershed, the monitoring sites alongsterimCoon Creek at Lexington
Ave and Naples St generaltpntainbaseflowand storm eventoncentrations below the state standard
Thefour monitored ditch systems that join with Coore€k downstram of these sites (Ditch 1Djtch

58, Ditch 2Q Ditch 37 generally have higher phosphorus concentrations thansteimCoon Creek.
Ditch 11typically contains high concentrations in all conditiaositributing to the degradation of Coon
Cre&k water qualitydownstreamThemedianconcentration of TP samples collected in Ditch 11 at 149th
Avenuefrom 20132017, 2020 and 2021 was 1{§/L for baseflow events and 228.§/L for storm
eventswhich areboth higher than the state standard of 100 p§ilmilarly, at Ditch 58themedian
concentration of TRvas 75 pg/Lduring baseflovand 144ug/L during storm events.ifgh 20 at Andover
Blvd was alsdiigher than the Stateastdard during both baseflow 3Qg/L) and sbrmevents (160.5
ug/L). Ditch 37 at 149 Ave, first monitored in 2021drasticallyexcee@dthe state standard during both
baseflow (322 ug/L) and storm flow conditions (294.4@/L). Based on these findings, it is likely that
other unmoitored ditch systems in this region are contributing to TP loads in similar. whggether,
ANOVA resultsshowsignificant increases in average baseflow a@ally significant increase in average
stormflow TP concentrations between Naples St (headsyated 131st Ave (p= <0.01 &p0.05B,
respectively) likely caused by inputs from several tributary ditch systems

There is noignificant difference in mediabaseflow or stornflow TP concentrations between 131st Ave
and Vale Stlocated in the middle and lower portions of the waterstgmheflowconcentratins at 131st

Ave average 10Qg/L at 131st Aveand94 ug/L atVale St.Average storm flow carentrations wer&87

po/L and 200.5ug/L, respectively. These results indicdtere is no furtheincrease in TP ioon Creek
downstream of 131st AvéAdditionally, no significantincreasevas observetbr baseflow or posstorm

TP concentrationat Vale Stfrom 20052021, although storm flow conditions hawgarginallyimproved

during this period of record (p30. The Coon Creek Watershed District has investiadge amount of

money and effort into stormwater treatment practices and stream improvement projects in this portion of
the watershedwvhich collectively indicatguantifiade impacts towardseducedhosphorus

concentrations in the creek during storm events. However, the concentrations in these lower watershed
reaches oéin still exceed state standards in part due to high phosphorus in upper parts of the watershed

Supplematal Ortho Phosphorus (OP) samples were collected in 2021 at the outlet of Coon Creek. The
average Ortho Phosphorus concentration during baseflow was 38% (rang®4224f the average

Total Phosphorus concentration. During storms, the average OP concentration was 15% (range=13%
36%) of the average TP concentration. This indicates that the majopitpsphorus in Coon Creek is

particle bound reaffirming the need forthier bank stabilization in the upper portion of the watershed.

The MN Stormwater Manual reports the national average Ortho Phosphorus concentration as a percentage
of Total Phosphorus to be 26% indicating Coon Creek is in the normal range.
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The Coon Creek TMDL, approved in 2016, delegates acceptable loads of pollutants in Coon Creek on a
load duration curve (LDC) instead of a fixed daily or annual load in polihésLDC for Coon Creek is
graphed on a plot with flowveighted daily loads forhmsphorus samples collected at Vale Street from
20052014 (CCWD TMDL Report; Page 47, Figure 16). This plot shows thatrded exceeds its LDC

for TP during high and very high flowsarly100% of the time, while often maintaining acceptable loads
duringlow and very low flows. Pairing the results shown on this curve with our grab sample
concentration analysis indicates that additional treatment of stormwater in the upper reaches of the
watershed should be a high priority for managemetitdiCoon CreekvatershedThis work will likely
require implementation of #field and edgef-field best management practices where agricultural land
uses remaint is likely that the ditch systems joining Coon Creek in its upper reaches are flushing
phosphorus into #hcreek during storm events that cannot be diluted or settle out befotinigave

through the entire system.
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Average and median total phosphorus in Coon Creekata is from Vale St for all years through 2021.

Average Total Median Total State N
Phosphorus Phosphorus Standard
(Ha/L) (Ha/L)
Baseflow 93.81 82.00 100 pg/L 69
Storms 200.51 154.50 68
All 146.77 122.0 137
Occasions>state standard 22 (baseflow) 32%
61 (storm) 90%

Total Phosphorus at Coon CreelOrange diamonds are historical data fraravious years and black
circles are 2021 readings. Box plots show the median (median lifegn25'%' percentile (ends of box),
and 10" and 90 percentiles (floating outer line®)r all data collected at these sites
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Coon Creek d Vale St.- Annual average TP oncentration change- ANOVA regression 200521

Parameters Significant Change in | p-value | Standard Error of
Annual 0 (20052021) Means

Total Phosphorus None 0.68 20.40

Baseflow

Total Phosphorus None 0.30 77.40

Storm

>50 Coon Cr at Vale Annual Baseflow TP
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ANOVA Matrix for Baseflow Total Phosphorus

Coon Creek at Naples
St. (20122021)
42 Samples Total

Coon Creek at 131
Ave. (20162021)
50 Samples Total

Coon Creek at Vale St.
(20052021)
69 Samples Total

Coon Creek at Naples
St.

Significant Increase

Naples X= 62.46ug/L
131" X=108.96 pg/L
p=<0.01

Significant Increase

Naples X= 62.46ug/L
Vale X= 93.81 pg/L
p=<0.01

Coon Creek at 131
Ave.

No Sig Change

131%° X=108.96 pg/L
Vale X= 93.81 pg/L
p=0.116

Coon Creek at Vale St.

ANOVA Matrix for Storm Total Phosphorus

Coon Creek at Naples
St. (20122021)
40 Samples Total

Coon Creek at 131
Ave. (20162021)
48 Samples Total

Coon Creek at Vale St.
(20052021)
68 Samples Total

Coon Creek at Naples
St.

No Sig. Changéclose
to being Significant)

Naples X=141.2ug/L
131" X= 187.04pg/L
p=0.(68

Significant Increase

Naples X= 141.2ug/L
Vale' X=200.51pg/L
p=<0.05

Coon Creek at 131
Ave.

No Sig Change

1315 X= 187.04 pg/L
Vale' X= 20051 pg/L
p= 057

Coon Creek at Vale St.
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TOTAL SUSPENDED SOLIDS

Similar to TP, Coon Creek has a TMDL for TSS because it is identified as a stressor for aquatic
macroinvertebrateasnd fishin the creek, not because the creedliiectlyimpaired for TSS. TSS

concentrations in Coon Creek follow a similar pattern to TP concentrations, but are generally below

(mee) the sate standard. The state water quality standard for TSS in the CenaNRirient Region is
30 mg/L. The stream occasionally exceeds the state standard during storm events in its middle and lower

reaches.

ANOVA analyses at three sites moving upstream to downstream (Coon Creek at Naples St, 131st Ave,
and Vale St.) show aggificant increase in TSS concentrations from the upstream portions of the
watershed to the approximate npdint of the watershed (Naples St. to 131st Ave.) during both baseflow

and stormflow conditios.During stormflow conditions there is als@ignificant difference present from

131st Ave to the downstream monitoring site at Vale St, indicatingnitraases in TSS in Coon Crask
occurringin both the upper and lower portions of the watersidtere is also no significant change in

TSS atvale St from 2005 througR021 The LDC plot for TSS in Coon Creek from the TMDL (Page 42,

Figure 13) shows that allowable TSS loads are generally only exceeded during high flows at Vale Street.
Grab samples also indicate that concentrations remain btsssandards most of the time, and only
exceed the standard occasionally following storm events.

While TSS concentrations and daily flaweighted loads generally conform to state standards in Coon

Creek at Vale Street, it should be noted that significemmeases in concentrations moving frapstream

to downstreansitesoccura n d

shoul d

be a high
In the TMDL report, it is estimated that 63% of all TSS loading to Coon Creek is due to streambank
eroson. These unstable banks may offer a good starting point for the reduction of both TSS and TP in

priority

for

ma n a ¢

Coon Creek through stabilization efforts, or efforts to reduce the rapid increase in flow and erosive energy

from water rushing through the ditch systemsmyistorm event&ffortsto reduce TSS loading in these
upper reaches will improwsater qualitydownstream of the implemented projects. Additionally, as the

northern portion of thevatershedlevelops, it is important to continue enforcing stringent statemv

regulations and compliance with construction site best practices.

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

2021.
Average TSS Median TSS State N
(mg/L) (mg/L) Standard
Baseflow 11.19 8.1 30 mg/L 70
Storms 50.34 31.0 68
All 30.48 16.0 138
Occasions > state TSS standard 2 (baseflow)
26%
34 (storm)
50%
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Total Suspended Solids at Coon CreeRrange diamonds are historical data from previous years and
black circles are 2021 readings. 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 2003021

Parameters Significant Change in | p-value | Standard Error of
Annual 6 (20052021) Means
Total Suspended Solid| None 0.80 2.96
i Baseflow
Total Suspende8olids | None 0.26 36.94
1 Storm
Coon Cr at Vale Annual Baseflow TSS
50
45
L ]
40
35

— Average of TSS (mg/L) e TSS(mg/L) Standard (30 mg/L)
Coon Cr at Vale Annual Storm TSS
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ANOVA Matrix for Baseflow Total Suspended Solids

St. (20122021)
42 Samples Total

Coon Creek at Naples

Coon Creek at 131
Ave. (20162021)
52 Samples Total

Coon Creek at Vale St.
(20052021)
70 Samples Total

CoonCreek at Naples
St.

Significant Increase

Naples X= 5.54 ng/L
132" X=10.37 ny/L
p=<0.a

Significant Increase

Naples X= 5.54 ng/L
Vale X=11.18 ng/L
p=<0.01

Coon Creek at 131
Ave.

No Sig Change

131" X=10.37 ny/L
Vale X= 11.18 ny/L
p=0.63

Coon Creek at Vale St.

ANOVA Matrix for S

torm Total Suspended Solids

St. (20122021)
40 Samples Total

Coon Creek at Naples

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

Coon Creek at Vale St.
(20052021)
68 Samples Total

Coon Creek aNaples
St.

Significant Increase

Naples X= 11.44ny/L
131" X=28.31 ny/L
p=<0.a

Significant Increase

Naples X= 11.44nyg/L
Vale' X=50.34 ng/L
p=<0.001

Coon Creek at 131
Ave.

Significant Increase

131" X=28.31 ny/L
Vale’ X=50.34 ng/L
p=<0.05

Coon Creek at Vale St.
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PH

pH levels in Coon Creek are normally within the state standard range&56 . bypically, pH is lower
during storm events because rainfall is more acidic. Exceedances of state standards have occurred, but
theyare rare ad are not currently a concern

Average and median pH in Coon CreelData is from Vale St for all years through 2021.

Average pH Median pH State N
Standard
Baseflow 8.05 8.00 6.58.5 72
Storms 7.70 7.68 65
All 7.9 7.89 137
Occasions outsidestate standard 3 (baseflow) 4%
1 (storm) 1%

pH at Coon CreekOrange diamonds are historical data from previous years and black circles are 2021
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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DissoLVED OXYGEN

Low dissolved oxygen (DO) levels are generally not an issue in Coon Creek, espedstipwnstream
reaches, buheyareidentified as a stressor to aquatic life in the headwaters. In past years, low DO
readings all ocurred in the upstream reaches of the main stem and in Ditch 11. Higher DO levels are
present in the larger and more natural channel found further downstream than the levels observed in the
small ditched channels upstredm2021, DO levels below the stastandard of 5 mg/L were recorded in
Ditch 11, Ditch 37, and Ditch 5D0 levels may have been influenced by drought conditions in 2021.

Low DO levels in these systems may be contributing to the high TP loadings observed at these sites by
creating condibns amenable to internal loading in wetlands, ponds, or stagnant reaches; this warrants
further investigation.

Average and median dissolved oxygen in Coon Cre@ata is from Vale St for all years through
2021.

Average Dissolved | Median Dissolved | State Standard N
Oxygen (mg/L) Oxygen (mg/L)
Baseflow 9.10 8.75 5 mg/L daily 67
Storms 8.50 7.81 minimum 67
All 8.80 8.57 134
Occasions <5 mg/L 0

Dissolved oxygen at Coon Cree®range diamonds are historical data from previous yearblackl
circles are 2021 readings. 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 these sites
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E. coul

The chronic state water quality standardEocoliin streams is based on a calculated geometric mean of
not less than five samples in any given calendar month. This mean should not exceed JR&StPN
Probable NumberAn additional acute standard of not more than 10% of all samples in a given month
should not exceed 1260 MPN is also listed. Because we monitor streams throughout the year, only
collectingtensamples total, we do not have sufficient numbers of samplesjogiven 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 condibns, E. coliconcentrations are generally lower in the upper reaches of the Coon
Creek system and higher downstream. Me@iaooli for all years at sites moving upstream to
downstreanmanges from 77 MPN at Naples St. to MBN at Vale St duringdseflowconditions.

Sampling frequency requirements were not metfmnparison to thehronic state water quality standard
benchmarlof 126 MPNin the upper watershed.

During baseflow conditions, all sites downstream of Naples St exceeded 126iviNeast one

occasion in 2021, with most sites exceeding the standard three to fourlirnesconcentrations were
higherthan previougears monitoredViedianE. colifor all yeas suggest that concentrations exceeded
the state standard most of the time in tivedloreaches of the watershed. During stosoli

concentrations were significantly higher and more variable (note the order of magnitude difference in Y
axis scales in the graphs below). Medtarcoli during storms from upstream to downstream ranges f
433.5 MPN at Naples St to 1050 MPN at Vale St. In 2@ but five samples collected at all sites post
storm exceeded 126 MPN. Although the sampling frequency requirements are again Botoiet,

levels in Coon Creek gb samples during storms2021 exceeded 1,260 MPN on 25 occasions 48.1

of samples)

Coon Creek is listed as impaired for aquatic recreation ddedoli. The E. coliLDC in the Coon Creek
TMDL (Page 51, Figure 20) showmsat the creek often exceeds acceptable loads during all flow.IEvels
coli sources can be harder to pinpoint than sources of other pollutant loading because concentrations
fluctuate wildly up or down without additional inpbécause this pollutant idiging organism. The

TMDL estimates that livestock (51%) and domestic dogs (37%) contribute mosttfdabkload to

Coon Creek. Most of the livestock, which are primarily identified as horses, occur in the upstream
portions of the watershed. Domedfiags likely exist throughout the watershed. Horses as point sources
near the creek should be easy to identify in the upper portions of the watershed. An education campaign,
and potentially some monetary incentives, could help address these sourcéso passible that

waterfowl have a largdt. colifootprint in Coon Creek than road surveys conducted for the TMDL may
suggest. Potential human sourceg o€oliloading such as failing septic systems or leaky sanitary sewer
infrastructure should also liventoried. Additionally, implementation strategies to address TSS and TP
loading by reducing soil erosion and organic debris will also reduce pdotiated sources d@&. coli.
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Average, Geomean and mediak. coli in Coon CreekData is from Vale St. 2013021.

AverageE. | GeomeanE. | Median E. coli State N

coli (MPN) coli (MPN) (MPN) Standard
Baseflow 175.37 154.97 169.0 Monthly 41

Geometric

Storms 1,835.89 866.89 1050.00 Mean >126 37
All 978.74 351.08 252.0 Monthly 10% 78
Occasions >126 average >1260 27 baseflow (66%),
MPN 34 storm (2%)
Occasions >1260 0 baseflow, 16 storm
MPN (43%)

E. coliat Coon CreekOrange diamonds are historical data from previous years and black circles are
2021 readings. 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 #se sitesExtremelyhigh outlierswere
excluded from boyplot graphs.
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STREAM HYDROLOGYT COON CREEK

CooON CREEK AT NAPLES St, HAM LAKE

Notes

Stage at this site was slow to respond to rain events and [ -
fluctuated less than previous years. Throughout the
monitoring season, the baseflow stage elevation at this < |
steadily decreased.

During the 202keason, the creek at Naplesdsily

fluctuated 0.88t. between its minimum and maximum
recorded stage.lls was the smallest range of stage

fluctuation on record. The021lrecorded range wds74ft.
less than the average range for this site. This was likely
to thedrought conditions seen through most of the
monitoringseasonDuring a 1.24nch storm orAugust 24,
stage only rose 0.18. in an eighthour span.

A rating curve was first established for this site in 2848
wasredeveloped ir202Q

2021 Hydrographs
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Summary of All Monitoring Years

Percentiles 2012 2013 2014 2017 2020 2021
Min| 884.61 | 884.24 | 884.18 | 885.11 | 884.96 | 885.04
2.5%| 884.71 | 884.41 | 884.69 | 885.26 | 884.99 | 885.10
10.0%| 884.81 | 884.46 | 884.88 | 885.65 | 885.04 | 885.12
25.0%| 884.89 | 884.55 | 885.06 | 885.78 | 885.36 | 885.15
Median (50%) | 885.01 | 884.97 | 885.42 | 886.12 | 885.63 | 885.29
75.0%| 885.49 | 885.42 | 886.38 | 886.42 | 885.92 | 885.41
90.0%| 885.80 | 885.84 | 887.76 | 886.92 | 886.23 | 885.49
97.5%| 887.78 | 886.22 | 888.01 | 888.09 | 886.66 | 885.59
Max| 888.09 | 886.78 | 888.06 | 888.27 | 886.77 | 885.92
Max == Median (50%) = ¢&= Min
889.0
888.5
888.0 -
__ 8875
®
E 887.0
£
% 886.5
& 886.0 B
885.5 / \.\\
885.0r / === ===—a -
884.5 T ="
884.0 S T - T T T T T T "
2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
2020 Rating Curve(2021 Flow Measurements Included )
45
Coon Crek at Naples St Rating Curv, *
0y =16.482%- 29186x + 1E+07
35 RP=0.5525
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DITCH 11AT 1491H AVE, HAM LAKE

Notes 53
Stage at this site is flashy in response to storms, reac ==
quickly to rainfall eventsThis was the secongkar
stage was monitored at this site.

During the 202keason, the ditch at the 14%he site
fluctuated 1.04t. between its minimum and maximam
recorded stagé his is over a foot lower than the
recorded range in 202During al.17inch storm on
August23, stage rose 0.1 in 11 hours.

This site had lgher than anticipated water levels in
2021that continued to rise despite drought conditions.
The cause is uncledout likely related to active water
level management in the ditch system by local
agricultural producers for irrigation purposes.

A rating cuve was established for this site in 2G&®

is displayed belowAdditional flow measurements were collecthating each water quality monitoring
visit.

2021 Hydrographs

Ditch 11 at 149th Ave - 2021
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Ditch 11 at 149th Ave - 2021
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2020 Rating Curve (2021 Flow Measurements Included)
Note: this rating curve is impacted by water level management activities for agricultural irrigation
18
Ditch 11 at 149th Avenue Rating Curve

16 y = 2.9352%- 5202.1x + 2E+06 ¢
" WHERE X = stage
R2=0.582
12 valid up to stages of 888.02 ft.
0 L 4
ﬁ 10
s 8
[
6
4
s
2 .
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0 L 4
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CooON CREEK AT ABERDEEN ST, HAM LAKE

Notes

2021 is the first year of monitoring stage at Aberdeenlfith is
a newly constructed stream crossiigis location is located just
upstream from the previous monitoring location at Highway 6% ‘
and provides safer access to Coon Creek. During the season, |
creek fluctuated by only 0.56 feet between its minimum and
maximum recorded elevations. Following a Libh¢h rainfall,
stage rose 0.23ft in an -hbur span.

This site had higher than anticipated water levels in 2021 that
continued to rise despite drought diions. It was determined
there was a buildup of debrisder the Hwy 65 bridge
immediately downstream that caused water to dam. CCWD st
cleared the obstruction in September of 201 no further
damming was observed to explain the continued increase in w
levels

More monitoring should be done at thite to examine how stage fluctuates through the season. A rating
curve was developed in 2021 and is displayed below.

2021 Hydrograph

Coon Creek at Aberdeen St. - 2021
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Elevation (ft.)

Coon Creek at Aberdeen St. - 2021
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Summary of All Monitoring Years

Percentiles 2021
Min 876.72

2.5% 876.75

10.0% 876.80

25.0% 876.87
Median (50%) 876.98

75.0% 877.11

90.0% 877.19

97.5% 877.25
Max 877.28

| Max == Median (50%) = &= Min
877.50
3
£
¥ 877.00 -
Q
[=)]
8
w
876.50
2021

2021Rating Curve
12
Coon Creek at Arberdeen St Rating Curve

y = 81.585% - 143073x + 6E+07
R2 =0.9095

11

10
9 Valid up to 877.13 ft. L 4

Flow (cfs)
\'

L 2

876.75 876.8 876.85 876.9 876.95 877 877.05 877.1 877.15 877.2
Stage (elevation in ft. above MSL)
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DITCH 58AT ANDOVER BLVD, HAM L AKE

Notes

The monitoringsite Ditch 58 at Andover BlvHas been
monitored since 2001. This site only fluctuated 0.63 feet
between its minimum and maximuracorded stage. This
waslower tharnthe 2.53 ft. average fluctuatidor this site.

In 2021Anoka Countywasin drought since June, with
most of the growing season spent in a severe drought
condition Rairfall was infrequehand storms were less

" /A

ndover Bivd

58 atA

RO R

intense. Baseflow elevation at this site steadily decrease
throughout the spring and summer but rebounded in the
fall.

Thelevellogger at this site took readings in-ibnute
intervals. Stage was quick to react to storm events. Duri
a l1l.88inchrainfall eventon September 20tie stream
rose 0.28 feet oversix-hourperiod.

In 2021, fow measurements were also taken during every stream water quatitioringvisit. A rating

curve has not yet been developed for this site.
2021 Hydrograph

Ditch 58 at Andover Blvd - 2021
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Ditch 58 at Andover Blvd - 2021

876.0 6
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Summary of All Monitoring Years
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
Min 875.33 875.52 874.90 875.27 875.70 875.03 874.94 875.28
2.5%) 875.39 875.62 875.02 875.52 876.07 875.19 874.99 875.28
10.0% 875.48 875.65 875.06 875.57 876.10 875.28 875.04 875.32
25.0%) 875.58 875.79 875.12 875.64 876.16 875.36 875.12 875.40
Median (50%) 875.88 876.40 875.36 875.90 876.35 875.48 875.29 875.50
75.0%) 876.25 876.92 875.51 876.24 877.05 875.63 875.51 875.57
90.0% 876.49 877.67 875.79 876.48 878.30 875.92 875.67 875.72
97.5%) 877.13 878.55 877.02 877.00 878.80 876.77 875.88 875.79
Max 877.88 879.02 878.42 877.65 878.88 877.76 876.43 875.91
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DiTcH 20AT ANDOVER BLVD, ANDOVER
Notes
2021 was the secongar stage warecorded at Ditch 20 at

Andover Blvd During the 2021 season, the stage only
fluctuated 0.52 feet between its minimum and maximum
recoded stage, which was 1.09 feet below the 2020

fluctuation.

In 2021,Anoka Countywasin drought starting idune,
with most of the growing season spent in a severe droug

<
Ll ey

A “Idoitecn 20

=

¥

7
4

V]

9

Fort

at Andover BIvd |

condition Rainfall was infrequent and storms were less
intense. During the season, this site experienced very loy
flow, which dereased throughout the spriagd summer
but rebounded slightly in the fall.

A rating curve was developed for this site in 2020 and is
displayed belowln 2021, additional flow measurements
were collected during each water quality monitoring visit.

2021Hydrographs
Ditch 20 at Andover Blvd - 2021
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Ditch 20 at Andover Blvd - 2021
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2020Rating Curve (2021 flow measurements included)

35
Ditch 20 at Andover Blvd Rating Curve
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DitcH 37AT 149" AVE

Notes

2021 was the first year stage was monitored at this site. T Kﬁ—ﬁﬂ (
site is located on a private access road on a sod farm. Du |.=* «* ) |
the 2021seasonDitch 37 at 149 Ave fluctuated 2.91 feet
between its minimum and maximuracorded stage.

X

Although Anoka Countyvasin a drought condition since
June 2021, this site increased in elevation throughout the
season. During &.63inch storm event, the stage rose 0.96
feet in the span of eight houihere were several increases
in stage that did not correspond to aawfall event.This

can likely be explained by active water level management
the ditch system for agricultural irrigation; there is a stop |
weir structure near the confluence of Ditch 37 and Coon
Creek.

2021 Hydrographs
Note: there is ative water level management of Ditch 37 for agricultural irrigatiDischarge
measuranentswere recorded upstream at the Ravensii¢.

-Ditch 37 at 149th Ave| ¢
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867.0 Ditch 37 at 149th Ave - 2021 ]
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DiTcH 37AT RAVEN ST

Notes

2021 was the first year stage was monitaethis site. This \ AN
site is located upstream from Ditch 37 att4®e. During | -
the 2021 season, Ditch 37 at Raven St fluctuated 1.14 fe
between its minimum and maximuracorded stage. ;

Stage at this site was flashy in response to storms, with
stagerising quickly after rainfalandreceding quicklyback
to baseflowDuring a 2.94 rainfall event the stage increas
by 0.55 feet irabout three hours.

In 2021, flow measurements were taken during each wat
guality monitoring visit. A rating curve hasnyet been
developed for this site.

2021 Hydrographs

Ditch 37 at Raven St. - 2021
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Ditch 37 at Raven St. - 2021
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Percentiles 2021
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CoOON CREEK AT 131" AVE
Notes

Throughout th021seasonwater levelsteadily decreasediith

a slight increase in the fall. The water level at thisfigtuated
1.65ft. between its maximum and minimum recorded stage. Th b 0 4
wasthe lowest fluctuation in water level ever recordEuis '7
fluctuation is 0.64t. lower than the average fluctuati for this ——

site. This was likely due to the drought conditions seen through o
most of the monitoring season. ~

(™ /Coon Creek at 1318t Avenue

TN

* -
During a Septembenin eveat of 1.88 inches, the creek rose 1.0¢ N _
ft. over the course of.Bhours at this site. There were several ! AP
other occasionghroughout the 2024eason where the creek : ol
responded in a similar fashion. T
In 2021, flow measurements were taken during each water que
monitoring visit.A rating curve has ngtetbeen developed for this site.
2021 Hydrographs
Coon Creek at 131st - 2021
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Coon Creek at 131st - 2021
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Summary of All Monitoring Years

Percentiles 2015 2016 2018 2019 2021
Min 854.03 854.14 854.04 854.29 853.85
2.5% 854.09 854.32 854.08 854.33 853.87
10.0% 854.16 854.45 854.13 854.43 853.90
25.0% 854.27 854.71 854.32 854.57 853.97
Median (50%) 854.41 855.23 854.58 854.94 854.08
75.0% 854.68 855.65 854.76 855.58 854.38
90.0% 855.03 855.88 855.02 856.09 854.77
97.5% 855.79 856.19 855.40 856.57 855.12
Max 856.66 857.04 855.71 856.90 855.50
Max e=ill— Median (50%) = 0= Min
858.0
857.0
— 856.0
E
&, 855.0
|
pre]
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CoON CREEK AT 111 AVE

Notes

Stage at this site was flashy in response to storms, with sta g
rising quickly after rainfall but resling slowly back to
baseflow.

During the 202keason, the creek at the fliAvesite only
fluctuated 2.13t. between its minimum and maximum
recorded stage. This was the smallest range of stage
fluctuation recordd at this sitelikely due to drought
conditions for most of the 2021 growing seadduaring a
1.98inch storm on August®&, stage rose 1.49 ft. in a seven
hour span.

* 3T St et “d

* - "1Coon Creek @ 111th sits
! X F o "

Yo | oo

In 2021, flow measurements were taken during each water
guality monitoring visitA rating curve was developed for thic
site in 2018 and is displayed below.

2021 Hydrographs

Coon Creek at 111th Ave. NW - 2021
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Coon Creek at 111th Ave. NW - 2021
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Summary of All Monitoring Years
Percentiles 2018 2019 2020 2021
Min 844.02 844.35 843.67 843.04
2.5% 844.08 844.48 843.71 843.09
10.0% 844.24 844.58 843.76 843.15
25.0%) 844.50 844.81 843.85 843.25
Median (50%) 844.94 845.35 844.07 843.41
75.0%) 845.51 846.09 844.55 843.50
90.0%) 845.88 846.75 844.93 843.70
97.5% 846.45 847.20 845.39 843.99
Max 847.46 847.35 845.88 845.17
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2018 Rating Curve

180
Coon Creek at 111th Rating Curve
160 y = 15.56x% - 116.88x + 243.17 L 4
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Stream Hydrology Monitoring

COON CREEK
at Coon Creek Hollow, Vale Street, Coon Rapids

Notes

In 2021, water levels at Vale Stluctuated 3.0%t. Coon
Creek hit the lowest water level this site since stage was
first monitored back in 2009.he maximum stag&asalso
the lowest on record. Stage remained lower than average
throughout the yean 2021, with sustained periods with no
rainfall.

Coon Creek has flashy responses to rain events, water ley |
rise quickly in response to precipitation, but return to
baseflow conditions slowly. The quick, intense response t
rainfall is likely due to a large amount of stormwater
infrastructure input fro the urbanized portions of the lower
watershed.

‘Coon Creek at Coon Hollow

During araineventon Julyl4, the creek rose 1.68 in three
hours. Similarly, a storm of oAugust 16caused stage in the
creek torise 1.86ft. in slightly overthree hours.

This site is monitored ipartnership with the United States
Geological SurveyUSGS). Continuous level data is
measured in Xininute increments and transformed into continuous discharge data using a rating curved
developed and maintained by USG®aRime and archival stage adischarge data is located here:
https://waterdata.usgs.gov/monitoritagation/05288490/#parameterCode=00060&period=P365D

2021 Hydrograph

Coon Creek at Vale $£021
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2021DISCHARGE

Coon Creek at Vale $S2021
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Percentiles [ 2005 | 2006 | 2007 | 2008 | 2009 | 2010 2011 | 2012
Min 82004] 82026] 82033 82043] 82003] 82054] 82123 82022
25% 82006] 82042] 82040 82052] 82012 82064 82127 82028
100% 82019] 82053] 82053] 82057 82020 82073] 82131 82033
250% 82057] 82078] 82073| 82063] 82035 82085 82183 82045
Median (50%) | 82091] 82135 82125 82088] 82061 82105 82238 82085
750% 82126] 82178] 82183 82178] 82093] 82132 82209 82128
90.0%| 82177] 822727 82263 82226] 82131 82168 82370 82189
975% 82292 82276 82321 82279 82205 82233] 82456 82360
Max 82326] 824.18] 82447| 823096 82411] 82362] 82518 82425
Percentiles | 2013 2014 | 2015 | 2016 | 2017 | 2018 2019 | 2020 2021
Min 82097] 82135 82113 82039 82054] 82022 82093 82037|[ 81996
25% 82099 82147] 82119 82058 82070 82028 82105 82044|[ 820.03
10.0%] 82100] 82151 82131 82078] 82084[ 82040 82116] 82054|[ 820.12
250%] 82120 82167 82141 82099 82108 82060 82137 82065 g20.27
Median (50%) | 82195] 82215 82160] 82144] 82134] 82103 82175 82094 82057
750%] 82787] 82333] 82192 82191 82172 82221 82249 82127| 82087
90.0%| 82787 82438] 82230 82224] 82225 82256 82319 82166| 82116
975%| 82787 82487| 82308 82276 82384 82333 82352 82200\ 82146
Max 82787] 82513 82742 82470 82451] 82469 82388 82282 gro97
2010 Rating Curve (2021 flow measurementacluded)
160 - Rating Curve
140 1y = 13.679x? - 22404x + 9E+06
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WATER QUALITY MONITORING T SAND CREEK

Sand Creek Catchments

. I: Subwatershed Boundary

| ] cowp Boundary
‘ Streams

Ditches

City Boundaries
Ditch Catchments
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Sand Creek System Monitoring Sites
Site Name/ SitelD Years Monitored 2021Data Collected

Ditch 41 at Radisson Rd, Blaine 201062017

S006421

Ditch 41 at Highway 65, Blaine 20092021 Water Chemistry Grab

S005639 Samplesdiscrete discharge
measurements

Ditch 41 at Happy Acres Park, Blaine 2009

S005641

Ditch 60 at Happy Acres Park, Blaine 2009, 2019

S005642

Ditch 41 at University Avenue, Coon Rapids 2008

S005264

Ditch 39 atUniversity Avenue, Coon Rapids 2009, 2019

S005638

Sand Cr at Morningside Mem. Gardens, Coon | 20102021 Water Chemistry Grab

Rapids S006120 SamplesContinuous
Stage discrete discharge
measurements

Sand Cr at Xeon Street, Coon Rapids 20072021 Water Chemistry Grab

S004619 Samples, Continuous
Stage discrete discharge
measurements

Background

Sand Creek is the largest tributary to Coon Creek. It is comprised of three major ditch systems that join
near University Avenue on the border of Blaine and Coon Rapitth 41is the primary ditch system
comprisng the Sand Creek subwatershed, whicdins 6,658 acres of suburban residential, commercial,
and retail areas throughout western Blaiffee upstream portions of this systé@mpstream of Highway

65) is comprised of a complex network of ditch tributaries andmeahe ponds and lakesrvingas
stormwater treatment practicaadaesthetic landscape features. The northern portion of this network is
comprised primarily of the Lakes tife Radisson Development, which includes dense single family

il akeshor ed home smadabading. Afaflowing thauglh thegedlaken,ahe ditch

system continues through a series of potidsugh thelwin Cities golf course@onds and finally

throughthe network of pondsn the Club West Development.

Theupstreammostsouthern portion of the Ditch 41 sgst drains primarily commercial areas of the
eastern Highway 65 corridor, including large shopping centers, athletic complexes, schools, and small
businesses. It also drains a significant portion of the Anoka County Airport in Blaine. These
drainageways cobine and join with the rest of the Ditch 41 system at the Club West ponds before
crossing under Highway 65.

A few small tributaries join with Ditch 41 shortly after crossing Highway 65 before it reaches Happy
Acres Park, about a quarteiile east of University Avenue, and joins with Ditch 60 from the north. The
Ditch 60 system drains 2,279 acres of primarily residential housing in northwestern Blaine before
consolidating into a large stormwater pond in the CrescerdsPdevelopment. This pomditlets via a
short ditch channel that joins with Ditch 41 at Happy Acres Park before continuing under University
Avenue. Ditch 39 joins with Ditch 41 from the south about a quantier west of University Avenue.
Ditch 39 drains 1,395 acres of primarigsidential usage before crossing University Ave and emptying
into a stormwater pond in the Ave Loop. This stormwater pond outlets via a culvert that connects
with Ditch 41 in the southwest corner of the West Morningside Memorial Gardens property.
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In this report, the reach of stream from the confluence of these three ditch systems in West Morningside
memorial Gardens to its outfall &oon Creek at Lions Park will be called Sand Creek. Sand Creek flows
west approximately two miles through residentigilghborhoods, paralleled by a narrow, wooded

parkland trail corridor for much of this reach. At its confluence with Coon Creek, Sand Creek is about 15
ft. wide and 2.83 ft. deep during baseflow conditions. Recently, the creek has undergone a corridor
resbration project between Olive St and Xeon Blvd, includingheanderingof 0.4 miles of previously
straightened channel to a more natural meandered state, stabilizing actively eroding stream banks via
vegetated riprap and bioengineering, stabilizing chlainoision via cross vanes and rock riffles,

installing woody habitat features, reconnecting floodplain, and restoring native riparian vegetation. This
project reduces pollutant loading from eroding streambanks, allows for sediment deposition, and 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 Gardens. New standards for aquatic life (Tiered AquatidlséeStandardshaytake into
consideration that the creek is part of a public ditch system and, therefsidewer aquatic life
expectations

2021 Sand Creek Water Monitoring Sites
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Results and Discussion

Sand Creekds water quality generall y Entelidtiss st at e
listed as impaired for aquatic recreation dug.tgoliand for aquatic life due to invertebrate biatal has

a deferred aquatic life impairment fiish. Load duration curves and pollutant reduction targets for total
phosphorus and TS&ere developeth the Coon Creek TMDL due tbeir status astressors to aquatic

life. Pollutant loadingnto the Sand Creek systeappears to vary throughout thateshed for each

parameter

Based on pollutant concentrations, Ditch 60 and D
phosphorus, with higher concentrations measured in each during both baseflow and storm conditions than
in Ditch 41at Hwy 65, or at Morningside Memorial Gardens after all three ditches combine, indicating
dilution by Ditch 41. Total phosphorus concentrations have not increased in the main channel of Sand
Creek over time at Xeon St, nor do they increalile movingdownstream from Morningside Memorial
Gardens to Xeon Sln fact, baseflow TP concentrations have significantly declined over time at the Xeon
St outlet monitoring site although there is no significant trend for stormflowd@®®ever, posstorm
TSSincreass significantly between Morningside memorial Gardens and Xeon St. The TMDL attributes
only 13% of TSS loading in Sand Creek to bank erosionthimifactor may be underestimated in the

lower portion of the Creek between Morningside and XedraSéd orditch inspection results and

collected dataA 20182021 stream restoration project along Sand Creek between Olive St and Xeon

Blvd will help stabilize banks in these lower reaciieddissipate erosive energy during high flow
eventsduring which thecreekperiodicallyexceeds state TSS standards.

E. coliloadingoccursthroughout the Sand Creek watershed, with dog waste identified in the TMDL as
the primary source of the bacteria. The TMDL may be underestimating the effect that waterfowl are
having onE. coli in this stream due to the transient nature of waterfowl through migration and daily
feeding routines. ACD staff have witnessed waterfowl by the hundreds in many areas of Sand Creek
periodically during sampling.

Because pollutant loading is not consrgtthroughout the watershed, single nanagement stratggr
project will simultaneously maximize reductions for all targeted pollutardegeed projects that reduce
phosphorus loading from stormwater should occur in the upper portions of the trititdhary
subwatersheds, namely Ditch 60 and Ditch 39. Tadgwbjects that reduceSS loading should occur in
the lower reaches of the streahannel, potentially throughurther stabilization of eroding banks and
additional remeandering or rate controtqyects.E coli bacteriareduction likelycannot be accomplished
at any single locatigrbutratherthroughdeployingeducational resources and offering dueaste disposal
resources to users of the Sand Creek Trail sydbemg waste stations were install@dng the trail system
in fall 2021.
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SPECIFIC CONDUCTANCE AND CHLORIDES
Sand Creekbds di s s oe¢asued by ppedifit aondectareneldrechigheel thean lavels m
found in Coon Creek, which Sand Creek drains into. Thetemgmedianof specific conductancender
all conditions n Sand Creek at Xeon St is 0.46%/cmcompared to the median for all Coon Creek
monitoring sites upstream of tiienfluence (median of all specific conductance data from Lions Coon
Creek Park and upstam sitesyvhich hasa longerterm median 00.566mS/cm.

Sand Creekbdbs watershed is primarily subur-ban resi
made and densely developed basins at the headwaters. The watershed has an abundance of roads, which
are treated regularly with deicing salts. Urban storramatnoff, which is most abundant in the lower

watershed, also contains a variety of dissolved pollutants. Stormwater treatment practices such as catch
basins and settling ponds are relatively ineffective at removing dissolved pollutants

From upstream tdownstream in Sand Creek there is little change in concentrations of dissolved
pollutants (see figures below), although there is a slight decline iréonmgmedian values moving
upstream to downstream. This suggests dissolved pollutant concentratadinsains of the watershed are
similar with upstream portions contributing slightly higher concentrations.

Dissolved pollutants can easily infiltrate into shallow groundwater that feeds streams during baseflow
conditions. This causes continuous high leeglspecific conductance that actually decline during storm

events when dilution occurs. If stormwater runeéirethe primary source of dissolved pollutants in the

creek, one indidar would be higher conductandaring stem events. Specific conductant®nitored at

Xeon Street during baseflow conditions had metbaels 10%higher than during storms. This is not to

say that storm runoff is free of dissolved pollutants, rather the concentration is lower than what is found in
shallow groundwater feedinga8d Creek. From a management standpoint, it is important to remember

that the sources of dissolved pollutants generated from both stormwater and baseflow are generally the
same, and preventing the polehtghowudrbé lsigh priorityi t i a l rel e

High concentrations of dissolved pollutants in Sand Creek are contributing to the degradation of Coon

Creek. Both creeks were monitored at sites just before they join (Coon Cr at Lions Park and Sand Cr at

Xeon). Across all yearand condibnsmoni t or ed, Sand Coomdectaricais medi an s pe
approximately 30%igher than Coon Keek (0.811 vs 0.568S/cm) before this junction.

Chloride salts ara primary driver of conductandevels in urban streams. Median chloride

concentrations are also higher in Sand Creek than in Coon Creek. Chloride samples were collected in
2019 in each of Sand dditchsystdins asiwellds thveigkdtsel | cont ri but
Concentrations wervery similar during both baseflow conditions and following storm events, with storm
events causing slightly increased concentrations. Of the contributing ditch systems, Ditch 60 consistently

had the highest concentration of chlorides. In such a densedyaped watershed, digng salts used for

roadways, parking lots, and private driveways are a likely contributor of much of the chlorides entering

the creek system.

Eightyears of chloride sample collection have occurred at the downstreaat Xieon St, 2002012

2019 and 2021While 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 system. These averages are
generally lower than thieaseflow averages for the same yeacept for in 2019 whichwas the highest
average on record for either condition over any monitored ¢ddoride concentrations in 2021 were

once again higher during baseflow conditions (128.33 mg/L) than durirg 8tov (88.2 mg/L)

Chloride concentrations for all years monitored during all conditions averaged 78.1Nuagrdividual
samples on record have approached the 230 mg/L chronic state standard for ahloindethe growing
season

79



Average and medianspecific conductance in Sand CreeRata is from Xeon St for specific
conductance and all years through 2021

Average Specific | Median Specific State Standard N
conductance conductance (Sp Cond.)
(mS/cm) (mS/cm) P '
Specific
Baseflow 0.909 0.857 conductancé none 65
Storms 0.734 0.716 61
All 0.824 0.792 126
Occasions > state standard 0

Specific conductance at Sand Cree®range diamonds are historical data from previous years and
black circles are 2021 readings. Box plots show the median (middle line), 25th and 75th percentile (ends

of box), and 10th and 90th percentiles (floating outer lif@syll data collected at #se sites
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TOTAL PHOSPHORUS

Similar to Coon Creek, Sand Creek is not listed as impaireslitoophication directlybut it does have

an approved TMDL foif P as a result ofte aquatic life impairment.r@b samplsshow TP

concentrations generally remain below the state standard of 100 pg/L in Sand Creek (see table and figures
below). The longerm median for TP in Sand Cieat Xeon St (all years) is 57 /L during baseflow

and 89 pg/L during storm events. Howev@and Creek at Xeon St samples nigistorm eventaverage
105.6pg/L, slightly higher than the state standafd00ug/L. Since 2007, posttorm samples collected

at Xeon St. haa exceeded the state standar#38 the time.

Phosphorus loading occutwoughout the Sand Creek watershed, but the Ditch 39 and Ditch 60 systems
seem to degrade Sand Creek water quality more than Ditch 41. At the Ditch 41 Highway 65 site, upstream
of both lateral ditch confluences, total phosphorus levels are generaltjutavg both basefle and

storm eventsDitch 39 and Ditch 60 were only monitored in 2@08 2019so very limited information

is available to assess their impact on the Sand Creek system as a whole. It appears that these ditches both
have relatively poowater quality compared to Ditch 41 and contribute to the degradation of Sand Creek
downstream. Both of these ditches exceeded 100 ug/L during baseflow and storm sampling events in both
2009 and 2019.

After the confluence of all three ditch systems, TP eatrations at the Morningside Memorial Gardens
site still generally fall below the state standard 100 pg/L, though exceedances thurmgwents are
common. All 202readings at the Memorial Gardens site rie@ad below 100 pg/L duringaseflowbut
were & or above 10Qug/L during stormeventsthis is an increase from 202Continuing to move
downstream to Xeon Street, Sand Creek flows as a more natural meandering channel with a protective
park system adjacent to it. Total phosphorus concentrations d@ndicantly increase through this
stretch during either baseflow or storm conditiofisere is a significant decrease in baseflowover

time from 20072021 at the Xeon St outlet monitoring sikacent work in this portion of the
subwatershed includesnstruction of a new stormwater pond, many rain garden installations that treat
stormwater runoff from residential neighborhoods draining to Sand Creek, as widtges channel
redoration and raneander projedhat ¢abilized eroding banks ammtovide additional habitat for aquatic
biota.

Supplemental Ortho Phosphorus (OP) samples were collected in 2021 at the outlet of Sand Creek. The
average OP concentration during baseflow was 36% (range&208% of the average Total Phosphorus

(TP) concentratiorDuring storms, the average OP concentration was 39% (range62@oof the

average TP concentration. Compared to mainstem Coon Creek, OP loading during storms appears to be
elevated indicating extra sources of OP in the system. Additional OP samples wdllected at the

Ditch41 at Highway 65 site in 2022, which is upstream of where Ditch 60 and Ditch 39 enter Sand Creek.
The MN Stormwater Manual reports the national average Ortho Phosphorus concentration as a percentage
of Total Phosphorus to be 26%inating Sand Creek is slightly higher than the national average.

The Coon Creek TMDL, approved in 2016, also delegates acceptable levels of pollutants in Sand Creek
using a load duration curve (LDC) approach. The LDC for Sand Creek is graphed on ahpllotvwyi

weighted daily loads for phosphorus samples collectX@ah Street (Page 48, Figure 17). Tpilist

shows that Sand Creek exceeds its LDC fooé€asionallyand at all flow levels from low to very high.
Average TP concentrations only exceed the LDC during very high flows. Pairing thie sésuvn on

this curve withgrab sample concentration analysis indicates that additional treatment of stormwater,
especidy in the individual 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
2021.

Mean Total Median Total State N
Phosphorus Phosphorus Standard
(Mg/L) (Ho/L)
Baseflow 62.52 57.50 100 62
Storms 105.56 89.00 59
All 83.50 74.0 121
Occasions > state 21 (35%) storm
5 (8%) baseflow

standard

Total phosphorus at Sand CreelOrange diamonds are historical data from previous years and black
circles are 2021 readings. Box plots show the median (middle line), 25th and 75th percentile (ends of
box), and 10th and 90th percentiles (floating outer lifesll data collected at these sites.
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Total Phosphorus Trend Analysis

Parameter Significant Change in Annual | P= Standard Error of
e (20072021) Means

Total Phosphorus Yes, improving trend 0.016 9.11

Baseflow

Total Phosphoruk No 0.16 31.27

Storm

Sand Creek at Xeon Sti Annual average ANOVA regression TP 20020

Sand Cr at Xeon Annual Baseflow TP
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ANOVA Matrix for Baseflow Total Phosphorus

Sand Cr at West
Morningside
Memorial Gardens
(WMMG)
(20102021)- 50
Samples

Sand Cr at Xeon St.
(20072021)i 62
Samples

Sand Cr at
Morningside
Memorial Gardens

No Sig. Change

WMMG™ X= 58.28
Ho/L

Xeon X=62.51ug/L
p=0.19

Sand Cr at Xeon Si

ANOVA Matrix for

Storm Total Phosphorus

Sand Cr at West
Morningside
Memorial Gardens
(WMMG) (2010
2021)i 47 Samples

Sand Cr at Xeon St.
(2007%2021)i 59
Samples

Sand Cr at
Morningside
Memorial Gardens

No Sig. Change (close
Significant Increase)
WMMG™ X= 87.06
Ho/L

Xeon X= 105.56ug/L
p= 0.055

Sand Cr at Xeon Si
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TOTAL SUSPENDED SOLIDS

Total Suspended Solid$$S concentrations are generally low in Sand Creek, although storm flow
concentrations are elevated in the downstream partibthe creek and appear nofatiow the same
loading pattern as T#rough the systentnlike TP, TSS concentrations are generally low during all
conditions in each of the three individually monitored ditch tributaries before their confluences. At
baseflow, TSS concentrations remain low through the remainder of tleCs@ek channel, avaging
10.4mg/L for all baseflow samples at Xeon St. The state standard concentration for TSS for streams in
this region is 30 mg/L, thresholdonly exceeded once at Xeon St during baseflow conditions. During
storms, however, TSS concentrations are ebevatarting at West Morningside Memorial Gardens and
continuing to Xeon St downstream, where the sttedard has been exceeded% & storm samples.
Additionally, storm flow TSS concentrations increase significantly between Morningside and Xeon St,
though no increase j@esent at Xeon St over timeterestingly, storm flow TSS concentrations remain
low in all three of the individual ditches upstream of their confluences, likely the result of large
stormwater basins that allow for particle settling.

The approved Coon Creek TMDL contains a Load Duration Curve for TSS in Sand Creek at the Xeon St
monitoringstation (Page 43, Figure 14). The results graphed on this curve show onpleaafou
exceedances for TS&nly at high to venhigh flows. TSS loading in Sand Creek appears to be occurring

in the main channel after the confluence of the three ditches, and primarily during larger storm events that
cause high flowsThis is n contrast to total phosphorus loading, which appedrs tughest from the

Ditch 39 and Ditch 60 tributarie$his may suggest that high flows are causing excessive erosion of
unstable banks in the lower Sand Creek channel, increasing the TSS load through this portion of the
system. The recent stabilizationdaemeander projects near Xeon and Olive Streets should help

stabilize this portion of the creek. Since 2016, zero exceedances of the 30 mg/L standard, -st@mpost
events, at Xeon St have occurred. If these results continue through future morittaerindgd make a

strong case that the-meander and bank stabilization projects are reducing loading of TSS awnire |
reaches of the creek.

Additionally, while the Coon Creek TMDL identified bank erosion as a major contributor of TSS to Coon
Creek (63%))it is considered only a minor factor in Sand Creek accounting for just 13% of the total TSS
load. If this is the case, there may be some largece(s) of TSS washing into Sa@Gdeek in the lower

portion of the watershed during storm eveiitsis additbnal TSS does not seem todmntributing

additional phosphorus in an equivalent manner. Any sources contributing these large loads of particulates
into the creek may be identifiable by large swaths of deposited material near storm drain inlets or other
direct drainage sources of stormwater to the creek. If no large sources of sediment can be identified on the
landscape, the TMDL may henderestimating bank erosion in Sand Creek. In many streams,

management of TP and TSS sources on the landscape is lmespbsited through stormwater practices

that will capture and treat the water beforerites the stream system. In the Sand Creek system, it

appears that the sources of loading for these pollutants may be different, and management of each may be
best accmplished with separate strategies.

Average and median total suspended solids in Sand CreBlata is from Xeon St for all years
through 2021

Average Total Median Total State N
Suspended Suspended Standard

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

Baseflow 10.36 6.0 30mg/L 62
TSS

Storms 16.7 13.0 60
All 13.49 8.0 122
Occasions > state TSS 5 (8%) storm
standard 5 (8%) baseflow
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Total suspended solids at Sand Cree®range diamonds are historical data from previous years and
black circles are 202readings. Box plots show the median (middle line), 25th and 75th percentile (ends
of box), and 10th and 90th percentiles (floating outer lif@sall data collected at these sites
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Total Suspended Solids Trend Analysis

Parameter Significant Change in | P= Standard Error of
Annual e (20052021) Means

Total Suspended None 0.36 457

Solidsi Baseflow

Total Suspended None 0.13 6.11

Solidsi Storm

Sand Creek at Xeon Sti Annual Average ANOVA regression TSS 2002021
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ANOVA Matrix for Baseflow Total Suspended Solids

SandCr at West
Morningside Memorial
Gardens (201:2021)-
50 Samples

Sand Cr at Xeon St.
(20072021)i 62
Samples

Sand Cr at
Morningside
Memorial Gardens

No Sig. Change

WMMG ™ X= 9.03mg/L
Xeon X=10.37mg/L
p=0.60

Sand Cr at Xeon St.

ANOVA Matrix f or St

orm Total Suspended Solids

Sand Cr at West
Morningside Memorial
Gardens (2012021)-
48 Samples

Sand Cr at Xeon St.
(2007%2021)i 60
Samples

Sand Cr at
Morningside
Memorial Gardens

Significant Increase

WMMG" X=10.17
mg/L

Xeon X= 16.70mg/L
p= <0.05

Sand Cr at Xeon St.
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PH

Sand Creek pH remained tiih the acceptable range in 20Historically, individual outliers have

caused a couple high readings in excess of 9.0. Thesbeardye to a poor calibration of the sampling
equipment. The median for all conditis at Xeon is 7.74T'he state standard for pH is for the parameter

to remain between 6.5 and 8.5. In general, pH is lower during storms because rainwater is more acidic

Average and median pH in Sand Creek Dat& from Xeon St for all years through 2021.

Average pH Median pH State N
Standard
Baseflow 7.86 7.80 6.58.5 64
Storms 7.81 7.66 61
All 7.83 7.74 125
Occasions outside state 1 baseflow (1%)
standard 2 storm(3%)

pH at Sand CreekOrange diamonds are historical data from previous years and black circles are 2021
readings. Box plots show the median (middle line), 25th and 75th percentile (ends of box), and 10th and
90th percentiles (floating outer linesy 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 Bng/L at Xeon St. HoweveDO dropped below 5 mg/an 22 of 295 (7.%) sampling
occasions across all monitdrgears at other upstream sit€@verall, there are no significant management
concerns about dissolved oxygen levels in Sand Creek, but it should continue to be monitored with an
invertebrate biota impairment in pladeis also possible that low oxygen levels in the headwater systems
could be contributing to phosphorus loading if select ponds are not functioning as designed and are
insteal leaching phosphorus under certaimditions.

Average and median dissolved oxygen in Sand CreeRata is from Xeon St for all years through 2021.

Average Dissolved Median State N
Oxygen (mg/L) Dissolved Standard
Oxygen (mg/L)
Baseflow 8.80 8.61 5 mg/L daily 61
minimum
Storms 8.68 7.75 61
All 8.74 8.15 122
Occasions <5 mg/L 0 at Xeon St., 22
at other sites

Dissolved Oxygen at Sand CreelOrange diamonds are historical data from previous years and black
circles are 2021 readings. Box plots show the median (middle line), 25th and 75th percentile (ends of
box), and 10th and 90th percentiles (floating lirfeshll data collected at thesdesi
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E. coul

The chronic state water quality standardEocoliin streams is based on a calculated geometric mean of
not less than five samples in any given calendar month. This mean should not exceed 126 MPN. An
additional acute standdof not more than 10% of all samples in a given month should not exceed 1260
MPN is also listed. Because we monitor streams througheutear, only collecting tesamples total, we

do not have sufficient numbers of samples for any given calendar month to calculate geometric means or
percentagdased exceedances comparable to these standards. It has been determined, howiever, that
coli levels in Sand Creek are hignough to warrant an impairment listing for the bacteria, and
subsequently, a TMDL load duration curve existsHocoliin Sand Creek. We will examine tEecoli

levels observed in our grab samples, the LD(Efaroliin Sand Creek, as well as sousselysis from

the Coon Creek TMDL.

It appears that Ditch 41 is contributing high level&o€oli during both baseflow and storms at the

furthest upstream monitoring site at Radisson Road during past monitoring yeasgdthias not

monitored in 202}, followed by a consistently sharp decline at the monitoring site at Highway 65. Again,
in 2021, Ditch 41 at Highway 65 had very low levelskafcoli. This may be due to chemical treatment in
the TPC and/or Club West ponds just upstream of HighwaRi&h 60 had low levels d&. coliwhile

Ditch 39 saw higher levelsspecially after storm events.

The Coon Creek TMDL offers more insight irio coliloading into Sand Creek. The Load Duration

Curve plot (Page 51, Figure 21) shows exceedances of accdfmableeighted loads oE. coliin most
samples and across all flow ranges at Xeon St. The TMDL lists domestic pets as the primary urce of
coli to Sand Creek, accounting for 89% of all input. Considering the entire Sand Creek system drains
primarily suburban residential neighborhoods, identifying hot zones and target areas for ad@ressing
could be a challenge. Perhaps a more widespread outreach and education effort, paired with resources
such as dogvaste bag stations and trash receptacles dl@pgopular trail system would be good starting
points.Dog waste disposal stations were installed along the Sand Creek trail corridor in fall of 2021.

Average, Geomean and mediag. coli in Sand Creek.Data is from Xeon St. for all years
through 2021.

AverageE. | GeomeanE. | Median E. State N

coli (MPN) | coli (MPN) coli (MPN) | Standard
Baseflow 286.47 169.84 150.00 Monthly 41

Geometric
Storms 1,852.711 632.16 670.0 Mean 37
All 1,029.43 317.02 229.5 >126 78
Occasions >126 Monthly | 28 (68%) baseflow,
MPN 10%
average 30(81%) storm

Occasions >1260 >1260 2 (5%) baseflow,
MPN 14 (38%) storm
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E. coliat Sand Creek.Orange diamonds are historical data from previous years and black circles are
2021 readings. 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
SAND CREEK AT M ORNINGSIDE MEMORIAL GARDENS, COON RAPIDS

Notes

Water levels at the Sand Creek at Morningside site
fluctuatedl.65 ft. throughout the 20Zkason, theecond
smallest range since the site began being monitored back
in 2010. Thdowest average water level was recorded,
likely due to the drought Anoka County was experiencing
in 2021.

The creek is very narrow adlibws through this site
causing water levels to be very flashy in resg@oto rain
events. During a 2.5&chrain event irlate Augusthe
creek rosd..39ft. in 7 hours.The second lowest water
level was recorded in 2021. The maximum level in 2021
was amost a half a foot lower than the next lowest
maximum recorded in 2013.

A rating curve wasstablished for this site in 201#nd is
displayed below.

2021 Hydrograph
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