Chapter 2: Sunrise River Watershed
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Sunrise River Watershed
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Lake Levels

Partners: SRWMO, ACD, MN DNR, volunteers

Description:  Weekly water level monitoring in lakes. The page fand twenty-five years of data for each lake
are illustrated below, and all historical data available on the Minnesota DNR website using
the “LakeFinder” feature (www.dnr.mn.us.state\lakafindex.html).

Purpose: To understand lake hydrology, including the impzfatlimate or other water budget changes.
These data are useful for regulatory, building/tgwment, and lake management decisions.

Locations: Coon, Fawn, Linwood, Martin, and Typo Lakes

Results: Lake levels were measured by volunteers throughh@u2018 open water season. Lake gauges

were installed and surveyed by the Anoka Consemddistrict and MN DNR. In 2018, there
was little data prior to June 1 so the expectetbpabf increasing water levels in spring was not
documented. By early summer water levels werenfpllind continued to fall until mid-August
when they began to rebound.

All lake level data can be downloaded from the MNPwebsite’s LakeFinder feature
(https://www.dnr.state.mn.us/lakefind/index.htn®rdinary High Water Level (OHW), the
elevation below which a DNR permit is needed tdqren work, is listed for each lake on the
corresponding graphs below.

Coon Lake Levels — last 5 years Coon Lake Levels — last 25 years

Fawn Lake Levels — last 5 years Fawn Lake Levels — last 25 years



Linwood Lake Levels — last 5 years Linwood Lake Levels — last 25 years

Typo Lake Levels — last 5 years Typo Lake Levelslast 25 years

Martin Lake Levels — last 5 years Martin Lake Levels — last 25 years



Lake Water Quality

Description:  May through September, every-other-week, monitoisngpnducted for the following
parametergotal phosphorus, chlorophyll-a, Secchi transparedissolved oxygen, turbidity,
temperature, specific conductivity, pH, and sajinit

Purpose: To detect water quality trends and diagnose theecatichanges.
Locations: Boot, Coon East Bay & West Bay, Fawn, Linwood, tfe& Typo Lakes

Results: Detailed data for each lake are provided on tHeviing pages, including summaries of
historical conditions and trend analysis. Previgesrs’ data are available from the Minnesota
Pollution Control Agency (MPCA)
(https:/icf.pca.state.mn.us/water/watershedweb/isegrch_more.cfm) or from ACD. Refer to
Chapter 1 for additional information on lake dynesmand interpreting the data.

Sunrise Watershed Lake Water Quality Monitoring Sites



BOOTLAKE
LINwOOD TOWNSHIP LAKE ID #02-0028

Background

Boot Lake is located in the northeast portion obken County and has a surface area of 92 acrese\Wdlrly all of
the lake is shallow with aquatic vegetation growtimghe surface, there is one area with a dep#3df. (7 m)
where water quality monitoring occurred.

Boot Lake is within a Scientific and Natural Ar&&NA) owned and administered by the Minnesota Depeart of
Natural Resources. The Boot Lake SNA is 660 aardsrecludes the entire lake as well as the undeeelo
shoreline. Access, including water quality monitgrirequires a special permit.

Boot Lake has one primary stream inlet and oneebuithe inlet drains upstream lands that includdeualoped,
sod fields and large-lot residential usage. Théebstream goes to Linwood Lake.

Boot Lake was selected as a new monitoring siB®i8 for two reasons. The first is that Boot Lake i
contributing water source to Linwood Lake whiclnmpaired for excess nutrients. Monitoring Boot Lakater
guality allows us to determine whether Boot Lakddgrading Linwood Lake water quality. SecondlypBloake is
relatively undisturbed, and it is desirable towbat water quality is like in a rare, undevelopakklin Anoka
County.

2018 Results

Boot Lake’s nutrient levels are typical of shalltakes in the area. Average phosphorus levels ii8 2ke 35
pg/L, average chlorophyll-a was 11.5 pg/L, and agerSecchi transparency was 6.6 ft. (2.0 m). Tahesbetter
than the State water quality standard for shalkves$ (total phosphorus <60 pg/L, chlorophyll-a §20L,
Secchi transparency >1m), but only earn Boot Lakewerall C letter grade on Met Council’s gradingle for
metro area lakes. Boot Lake supports a rich plamingsunity, and the lake attracts abundant waterfowl.

Trend Analysis
This is the first year of water quality monitorifay Boot Lake. Trend analysis is not yet possible.
Discussion

While Boot Lake is not subject to many of the ptisdmegative impacts that occur on unprotected@and
developed lakes, its water quality is far from finistine condition one might expect. Viking Bouledauns near
the western shore of the lake and may directlyrdmute pollutants. The contributing subwatershegiides some
agriculture and scattered residential housing, Wwhiay affect water quality in Boot Lake. Finallygatl common
carp were observed when ACD staff was monitorintewaquality in Boot Lake. These factors, and liketiiers,
appear to be degrading water quality in Boot Lake greater degree than may have been expecteuthee
undisturbed condition of lands immediately surrangdhe lake. In 1979 a resource inventory was detag for
assessment of the site as a potential Scientifid\atural Area. The inventory did not include wajeality
monitoring.

Anoka Conservation District has not monitored Blogite previously, but in 2001 and 2003 monitoredewat
guality in the Boot Lake inlet at Viking Boulevariverage total phosphorus in the inlet across lpetirs was
117 pg/L, which is typical for the area but doesed the state water quality standard of 100 pagit,is likely
contributing to less than stellar water qualityBioot Lake

Boot Lake’s impact on Linwood Lake downstream app@&utral, as its nutrient concentrations arelaimi
However, efforts to improve impaired Linwood Lakesald be made with Boot Lake in mind, despite its
surrounding land use. It often makes sense to neathegwhole watershed, and especially upstreanmibating
waters. A 2018-19 study is underway to examinepwssible water quality linkage between the lakése-
movement and spawning of common carp.



BooOTLAKE

LINwOOD TOWNSHIP LAKE ID #02-0028

2018 Results 2018 Median Historical Report Card
pH 8.06 Year TP Cl-a | Secchi| Overall
Specific

PECC | hsrem 0.270 | 2018 c | B | c c
Conductivity
— State 60 pg/L| 20 pgi| >3.3 1t

Turbidity |NTU 3.25 Standards [°~ H9'-[<7 HO '
D.O. mg/l 8.12
D.O. % 0.98
Temp. °F 74.6
Salinity % 0.1
Cl-a ug/L 7.8
T.P. ug/l 36.0
Secchi ft 6.4

2018 Water Quality Data Date: 5/16/2014 5/29/201B 6/12/2018 6/25/2(018 7/9/201823/2018| 8/6/2018 8/21/201f8 9/6/20[L8 9/18/2(18

Time: 13:20 9:30 10:05 9:36 10:12 9:45 9:4( 9:35 9:3p 9:10
Units R.L* Average  Min Max

pH 0.1 8.21 8.10 8.05 8.64 8.66 8.07 7.73 7.14 7.18 7.38 719 4 711 8.66

Specific Conductivityy mS/cin ~ 0.01 0.263 0.287 0.25% 0.248 .2640 0.297 0.260 0.271 0.303 0.333 0.3 0.26 0.3B

Turbidity NTU 1 0.40 0.30 0.40 3.50 3.40 4.600| 2.6( 3.14 31.50 10.70 6.1 0.30 31.50

D.O. mg/| 0.01 9.01 8.82 7.48 8.84 8.08 8.16 8.71 6.41 5.32 4743 7.8 5.32 9.01

D.O. % 100.0% 100.8% 111.2% 86.6% 104.5%0 103.4% 94.9% 109.7986.6% 58.9% 88.0% 93.1% 58.9% 111.2%0

Temp. 0.1 20.77 25.41 21.35 23.79 26.29 24.37 23550 24J09 1.662 22.35 23.4 20.77 26.29

Temp. 0.1 69.4 777 70.4 74.8 79.3 75.9 748 5.4 71.0 7242 40 4 69.39 79.32

Salinity % 0.01 0.13 0.13 0.12 0.13 0.13 0.14] 0.1p 0.1 0.15 16 0. 0.1 0.12 0.16

Cl-a ug/L 1 3.12 5.34 7.12 7.1 7.7 8.0 26.7 14.2 20.p 15.4 115 .12 3 26.70

T.P. mg/| 0.005 0.024 0.028 0.040| 0.037 0.03p 0.037 0.048 330.0 0.038 0.030 0.0 0.02 0.05

T.P. ug/l 5 24 28 40 37 35 37 48 33 38 30 35.0 24.00 48.00

Secchi 8.3 8.0 53 6.4 6.7 57 6.1 51 6.4 6.6 6.b 5.08 8.35

Secchi 2.5 2.4 1.6 2.0 2.0 1.7 1.9 1.5 2.0 2.0] 2.0 1.65 2.51

Physical 2 2 2 2 1 1 1 1 1 2 2 1 2

Recreational 1 2 2 2 2 2 2 2 2 2 2 1 2

*reporting limit




Coon Lake- East and West Bays
City of East Bethel, City of Ham Lake & City of Qainbus, Lake ID # 02-0042

Background

Coon Lake is located in east central Anoka Countyia the county’s largest lake. Coon Lake hagfase area
of 1,498 acres and a maximum depth of 27 feet (Pulic access is available at three locationk itat
ramps, including one park with a swimming beache Tke is used extensively by recreational boateds
fishers. Most of the lake is surrounded by privatsidences. The watershed of 6,616 acres is mosttle up of
rural residential land usage. This report incluidésrmation individually reported for the East B@ka northeast
or north bay) and West Bay (aka southwest or sbay of Coon Lake in 2018. The 2010-18 data is ftben
Anoka Conservation District (ACD) monitoring at thEN Pollution Control Agency) monitoring site #2668
the East Bay and #206 for the West Bay. Over tlaesy@ther sites have been monitored and are iedlirdthis
report’s trend analysis when appropriate. When ngakbmparisons between the two bays, considebtitht
bays were monitored simultaneously only biennifityn 2010 to 2018. Data from other years do naod len
themselves well to direct comparisons because wrimit regimes were likely different.

Trend Analysis

To analyze Coon Lake trends we obtained histoneatitoring data from the MPCA. Over the years water
quality has been monitored at 17 different siteshenlake. For the trend analysis, we pooled data five East
Bay sites (#102, 203, 208, 209, and 401) and foestVBay sites (#101, 105, 206, and 207). Thesg \sitee
chosen because they were all in the bay of inteckste to each other, and distant from the shwelihe trend
analysis is based on average annual water qualityfdr each year data was collected. We usedotiyteirom
years with data from every month May to Septemaémwing for up to one month of missing data. Fears
1998 and after, only data collected by ACD was deedreater comparability. Results appear in éays sub-
section below.

East Bay
2018 Results

In 2018 the East Bay of Coon Lake was monitoredyeRaveeks. Water quality was better than averagé¢his
region of the state (NCHF Ecoregion), receivingfagrade, up from the B grade achieved in 2016 (no
monitoring occurred in 2017). 2018 results includ8# pg/L for total phosphorus, 6.73 pg/L chlorglph, and
Secchi transparency of 7.96 feet.

Phosphorus concentrations, chlorophyll-a, and Sé@msparency all improved from 2016 levels andeve
greatly improved over levels measured before 20h@.decline in total phosphorus that was seen #0h®
(39.0 pg/L) to 2014 (19.0 pg/L) were interrupte@diL6 but may have resumed in 2018 (19.4 pg/L)cl8ec
transparency in 2018 (7.96 ft.) was amongst thethas has been observed at this lake, with oréy2®i13
reading of 8.8 ft. exceeding it. Subjective obstove of the lake’s physical characteristics arateational
suitability by the ACD staff indicated that lakenctitions remained excellent for swimming and baatin

Trend Analysis

In the East Bay twenty-two years of water qualéyadhave been collected since 1978. During the recsint 14
years that were monitored (since 1996), data delieincluded total phosphorus, chlorophyll-a, ardchi
transparency. For most of the other eight yeaes-{397) only Secchi transparency data is availdaiies
provides an adequate dataset for a trend anah@igver, given that most of the data is from ts¢ ¢cauple of
decades, the analysis is not strong at detectiagggs that occurred prior to 1990.

When we examined those years with total phosphatisrophyll-a, and Secchi transparency, excludey
years with only Secchi transparency data, an impgowater quality trend did exist. A repeated measu
MANOVA with response variables TP, Cl-a, and Seat#pth showed a statistically significant changevater
quality over that time period §fe&=7.27, p <0.01). This is our preferred approaclabse it examines all three
parameters simultaneously.



We also examined variables TP, Cl-a, and Secchhdeposs all years of existing data using a ong-wa
ANOVA. Including all years, a significant trend iofiproving TP (k, 1=10.64, p <0.01), Cl-a (R=12.75, p
<0.01), and Secchi transparency, (E25.66, p<0.001) is found. In summary, all thrempeeters are improving.
It is noteworthy that this improvement seems toehrimarily occurred since 2010.



Coon Lake- East Bay
City of East Bethel, City of Ham Lake & City of Qainbus, Lake ID # 02-0042

2018 Results

2018 Median Values

Historical Report Card

pH 8.40 Year TP | Chl-A | Secchi| Overall
Specific 1978 D D
PeCIlic 1 s/em 0.229
Conductivity 1984 C B C C
Turbidity NTU 2.90 1989 C B c C
D.O. mg/l 8.39 1990 c c
0,
?-O- /OF 1722 1991 c | c
emp. .
’ p 1993 C C
Salinity % 0.1 1004 c 5 c c
Cl-a uo/L 5.2
T.P. ugl/l 195 1995 S
Secchi ft 8.0 1997 B B C B
Historic Annual Averages 1998 B B c B
1999 A A B A
2000 B B C B
2001 C B C C
2002 B B C B
2004 C B C C
2006 C B C C
2008 C B C C
2010 C A C B-
2011 B A C B
2012 B A C B
2013 B A B B+
2018 Water Quality Data Date: | 5/17/201d 5/31/201B  6/13/2018 6/28/2018  7/10/d0126/2018] 8/9/2018 8/22/2018  9/5/2008  9/17/218 2014 A A B A
Time: 10:35 15:00 15:35 10:05 10:30 9:45 10:06 14:26 95 594
Units  R.L* Average  Min Max [2016 B A C B
pH 0.1 8.92 7.92 8.42 853 8.50 8.37 8.64 7.94 7.99 8.%6 43 975 892
Specific Conductivity) mS/cin ~ 0.01 0.247 0.257 0.23 0219 249 0.246 0.217 0.217 0.214 0.225 0.4 0.71 0242018 A A B A
Turbidity NTU 1 2.30 0.30 0.0. 0.00 4.30 3.100) 3.7 3.90 2.7 5 2| 000 430 |[2018 A A A A
D.O. mg/l 0.01 10.06 8.50 8.29 8.20 8.11 9.47 9.0 7.48 711 498] 85 711 10.06
D.O. % 100.0%| 111.0%|  106.9% 99.5% 98.9% 10496  1154%  114.29%84.2% 83.6% | 104.3%| 102.4% 83.6%  1154Msiate
Temp. °C 0.1 18.84 24.99 22.97 24,55 26.5 24.65 25138 24J84 2712 2411 24.0 18.84 26.57|| o1 ndards 40 pg/L{14 po/L| >4.6 ft
Temp. °F 0.1 65.9 77.0 733 76.2 79.8 76.4 77f 76 729 794 51 4 6591 79.83
Salinity % 0.01 0.12 0.12 0.11 0.11 0.12 0.12 0.19 0.1 0jo0 110] o1 0.10 0.12
Cla ug/L 1 4.45 7.12 2.67 33 2.7 5.9 12.9 10.7 1351 4.4 67 72/ 13.40
T.P. mg/l | 0.005 0.018 0.016 0.023 0.014 0.018 0.0d6 027 210d 0025 0.022 0.0 0.01 0.03
T.P. pg/l 5 18 16 23 18 18 6 27 21 25 22 19.4 6.00 27.940
Secchi fit 8.4 11.8 10.8 11.0 8.6 75 5.9 5.8 6.4 7.3 sl 5pB3 8311
Secchi m 2.6 3.6 3.3 3.4 2.6 2.3 1.8 1.8 2.1 2.2 2k 1y8 3.61
Physical 1 2 2 2 1 2 1 2 1 2 1 2
Recreational 1 1 1 1 1 1 1 1 1 1 1 1

*reporting limit




West Bay
2018 Results

In 2018 the West Bay had better than average waiaity for this region of the state (NCHF Ecoregio
receiving an A letter grade. Total phosphorus ih&®®as the second lowest on record at 21.4 pg/h thi
lowest being 2016’s value of 21.0 pg/L. Phosphdas been substantially better than state stan{&®dsg/L)
and low enough to earn B and then A grades singetarng began in 2010. Chlorophyll-a, on the othand,
was at its highest level on record in 2018 at @A uDespite nearly doubling since last year chbtrygl-a is still
lower than state water quality standards (14 pgfg is low enough to earn the lake an A gradeHtmrophyll-
a. Secchi transparency has been monitored for tahga chlorophyll-a or phosphorus (starting in 89%ecchi
transparency has generally improved over the pefiodcord with the lowest annual average of 3t97 f
occurring in 1998 and the 2018 average Secchipgaracy of 7.3 ft. being the highest. Until thisuy&ecchi
transparency has earned a C letter grade. Thistyiegsroved just enough to earn a B letter gr&lebjective
observation of the lake’s physical characteristiod recreational suitability continue to be verghhindicating
that the lake can be enjoyed for swimming and bgati

Trend Analysis

Thirteen years of data are available for the West Bith only five of those years including phospi®and
chlorophyll-a data, so meaningful trend analysisaspossible. The dataset for Secchi transparisrioynger, but
data from 2010 and 2012 must be excluded becafuslesaite of Secchi measurements is not availdole to
clarity occasionally exceeding lake depth at thraang point. Therefore, a statistical analysis W@awt be
highly meaningful.

Instead, we will use a non-analytical look at tiagad In 2018, the average Secchi transparency \Bdsét. For
eight monitored years from 1998-2009, seven ofdhy@sars had average Secchi transparency of <@tfeset.
notable that in the two most recent years sam@édi§ and 2018), the average Secchi transparencyhedmest
seen since 2002. This suggests that Secchi traarspamay be improving, and is at least not deajnin

Average total phosphorus, in 2018, was 21.4 pghickvis the second lowest on record. Phosphorus has
averaged better than 23 pg/L in 2016 and 2018r Ryithat phosphorus ranged from 24 to 28 pg/mil@r to
what is seen in Secchi transparency this may itglitet phosphorus is improving in the West BaZobn Lake
as well.

Chlorophyll-a concentrations have varied from a wi@.3 pg/L in 2014 to a high of 6.9 ug/L this yednlike
phosphorus and transparency, there is no eviddraeimproving trend in Chlorophyll-a. The lowestaage
seen in 2014 is followed by the second highestemgeem 2012 (5.4 pg/L), another low in 2016 (3.64gand
then a near doubling in 2018 to 6.9 pg/L. Whilesthenay seem like significant changes with averagiblihg
over consecutive sampling years, all years of dloyll-a monitoring in Coon Lake have resulted émylow
average concentrations when compared to other i@ State water quality standards.



Coon Lake- West Bay
City of East Bethel, City of Ham Lake & City of Qainbus, Lake ID # 02-0042

2018 Results

2018 Medians

Historical Report Card

pH 8.47 Year P Cl-a |Secchi|Overall
Specific 1998 C
P ... ImS/cm 0.191
Conductivity 1999 C
Turbidity NTU 2.10 2001 c
D.O. mg/l 8.04 2003 c
0,
o
Temp. F 75.4 2006 c
ini 0,
Salinity %) 0.1 2007 c
T G
— Hg - 2010 B A A-
Secchi ft 6.6
2012 B A A-
Historic Annual Averages 2014 B A c B
2016 A A C A-
2018 A A B A
State
40 ug/L|14 pg/L| >4.6 ft
Standards Hg Ko
2018 Water Quality Data Date: | 5/17/201 5/31/201B  6/13/2008 6/28/2918  7/10/J01@6/2018] 8/9/2018 8/22/201B  9/5/2008  9/17/2418
Time: 10:05 14:00 15.07 9:31 | 10:00 9:13 9:33 14:0 adL 9:2p
Units R.L* Average  Min Max
pH 0.1 8.67 7.37 8.45 8.51 8.49 8.60 9.0] 8.19 7713 8.3 g3 7 713 9.07
Specific Conductivit] mS/cfn  0.01 0.231 0.232 0.20} 012 2040 0.200 0.166 0.166 0.164 0.176 0.4 0.17 0.2B
Turbidity NTU 1 2.10 0.80 0.00 0.00 8.00 0.056 2.7 3.3 370 6 2| 000 8.00
D.O. mg/| 0.01 9.82 7.60 8.08 7.82 8.40 8.96 8.8l 7.19 730 979 82 7.19 9.82
D.O. % 100.0%| 109.5%|  94.0% 97.4% 94,59 108006  109.3% 1147%4.19%8 | 848% | 97.9% | 9929 84.1% 1127
Temp. °C 0.1 19.60 24.83 22.95 24.31 26.62 24.do 251 2418 2.452] 2377 238 19.60]  26.62
Temp. °F 0.1 67.3 76.7 733 75.8 79.9 75.7 775 755 734 748 49 7 67.28] 79.92
Salinity % 0.01 0.11 0.11 0.10 0.09 0.10 0.10 0.0 0.0 08 090] 01 0.08 0.11
Cla ug/L 1 6.23 5.34 5.34 5.0 9.6 75 438 85 10.1 6.9 6l 4p1 0.101
T.P. mg/l | 0.005 0.025 0.022 0.021 0.02( 0.02p 0.012 ods  210d o0.021 0.027 0.0 0.01 0.03
T.P. g/l 5 25 22 21 20 20 12 25 21 21 27 214 1200  27.00
Secchi ft 7.4 9.7 10.4 95 6.0 53 58 5.8 6.0 7.3 7B 553 10412
Secchi m 2.3 3.0 3.2 29 1.8 1.6 1.8 1.8 19 2.2 2p 1.p2 318
Physical 1 1 2 2 2 1 2 1 2 1 2 1 2
Recreational 1 1 1 1 1 1 1 1 1 1 1 1 1

*reporting limit




Coon Lake — East and West Bay
City of East Bethel, City of Ham Lake & City of Qainbus, Lake ID # 02-0042

Comparison of the Bays

The East and West Bays of Coon Lake have had atligelifferent water quality in the past, but airaikar in
recent years, especially 2018. In 2010 on everypiagdate water quality was better in the West Ban in the
East. In both 2012 and 2014, water quality in the bays was more similar. In 2016, the West Bayirezd its
position of higher water quality. However, in 20h& two bays were again similar. Average total phosous,
Secchi depth, and chlorophyll-a were all slightgtter in the East Bay. However, total phosphoraus a
chlorophyll-a were lower in the East Bay on onlgug of 10 sample dates. Secchi showed the mosgtréifte
between the bays in 2018, with better Secchi tramsy in the East Bay on 8 out of 10 samplingsdatéhen
averaged over the summer, Secchi transparencytiindagys was very similar (7.3 ft. West Bay, 7.96:#st
Bay). Historic report cards are shown side by sidé¢he next page.

Discussion

Coon Lake was near State “impaired” status not lEgm but has improved substantially in the lastde. The
East Bay has been close to, or exceeded, thevaitde quality standard of 40 pg/L of total phosptsoirom
2001-2010. The West Bay has been well below the sbéal phosphorous standard in all years on te@cept
1989. In recent years, water quality has impropedticularly in the East Bay.

2011 to present has had substantially lower phasghthan 2001-2010 in the East Bay. Total phosphoru
averaged 42 pg/L in 2006, 37 pg/L in 2008, and §4 in 2010. Phosphorous levels dropped to 27 /L
2011, 26 pg/L in 2012, 23.2 pg/L in 2013, and i120it an all-time low of 18.8 pg/L. 2016 saw aagehd to
27.3 ug/L, but 2018 saw it drop back down to 1934 |(second lowest on record). By comparison, thesiV
Bay’s highest phosphorus annual average has beemugf. in 2010.

The reason for water quality improvement is unknolaut we can speculate on a few contributing factdohe
first factor is aquatic invasive species and threiatment, which has been documented to affectrwaiity in
varying ways in other lakes. Best documented andistently affecting other lakes is curly-leaf paregd. This
species takes up phosphorous from the soil thraagbot system and dies off in early summer somesi
causing a spike in water-borne phosphorous. Co@a has a Eurasian watermilfoil (EWM) and curly-leaf
pondweed (CLP) infestation. Treatment of EWM andycleaf pondweed began in 2009.

Looking back at pre-2010 data we do see a commdrsammer spike in phosphorus that might be at least
partially due to CLP. In post-2010 years a mid-sw@nphosphorus increase is less conspicuous ortabsen
Herbicide treatment of CLP that is intended to ti# plant when it is small may also result in lesesphorus
release compared to decomposition of large playitgyabff naturally in mid-summer.

The impact of treating EWM is less clear. This $gedoes not die off in mid-summer, so mass decsitipo is
not known as an important phosphorus source. Bi#l speculated to have varying effects on lakeewquality.
It may do so through abundant growth that proteottom sediments from wind and boat disturbancejent
uptake, or even effects on the fishery. Whetherighhappening in Coon Lake is unclear.

Water quality improvement projects are likely atsot of the water quality improvement story at Chake.
Projects have been constructed, mostly in 2015 aviBitate Clean Water Fund grant, including two gairdens,
one filtration basin and three lakeshore restonati@ased on pollutant reduction estimates foretipesjects they
are responsible for only some small portion ofithprovement in lake conditions.

Future management should focus on the ecologicdirhef the lake, as well as protecting water duali
Removal of native shoreline and aquatic vegetdiiphomeowners is a specific concern. This vegetasio
important habitat for fish and other shoreline Vifidd and helps filter runoff to the lake. Septistem
maintenance and replacement is also an area oéwrgrmth from a public health and lake water gqualoint of
view. Finally, additional stormwater treatment jeis around the lake have been identified by a 2@idy by
the Anoka Conservation District. These projectsiuding many lakeshore restorations, are prioritilzg cost
effectiveness.




Coon Lake — East and West Bay
City of East Bethel, City of Ham Lake & City of Qainbus, Lake ID # 02-0042

Historical Report Card for Both Bays of Coon Lake

Year TP | Chl-A | Secchi|Overall |Year TP | Chl-A | Secchi|Overall
1978 D D

JAVAVAVAVAVANY FAVAVAVAYI FAVAVAVAY/ VAVAVAVAVA VAVAVAVAVAY FAVAVAVAY| FAVAVAVAY/ VAVAVAVAY/ FAVAVAVAVA FAVAVAVAVAY
1984 C B C C

JAVAVAVAVAVANY FAVAVAVAYI FAVAVAVAY/ VAVAVAVAVA VAVAVAVAVAY FAVAVAVAY| FAVAVAVAY/ VAVAVAVAY/ FAVAVAVAVA FAVAVAVAVAN
1989 C B C C

1990 C C
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2000 B B C B

2001 C B C C 2001 C

2002 B B C B
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2004 C B C C 2004 C
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2006 C B C C 2006 C

2007 2007 C

2008 C B C C

2009 2009 C

2010 C A C B- 2010 B A A-
2011 B A C

2012 B A c 2012 B A A-
2013 B A B B+

2014 A A B A 2014 B A C B
2015

2016 B A C B 2016 A A C A-
2017

2018 A A B A 2018 A A B A
gt::;ar 4|40 voif1a ugi| a6 1t




LINWOOD LAKE
LINWOOD TOWNSHIP, LAKE ID #02-0026

Background

Linwood Lake is located in the northeast portio\abka County. It has a surface area of 559 aards a
maximum depth of 42 feet (12.8 m). Public acceswslable on the north side of the lake at Malsiand-
Linwood Regional Park, and includes a boat lan@ing fishing areas. The lake’s shoreline is abdit 1/
developed and 2/3 undeveloped. Most of the undpeelshoreline is on the eastern shore and is part o
regional park. The lake’s watershed is primarilgeveloped with scattered residential plots.

Linwood Lake is on the MPCA's 303(d) list of impadl waters for excess nutrients and this year wdsdafibr
mercury in fish tissue.

2018 Results

In 2018 Linwood Lake has shown a slight improvemearaverage total phosphorus and Secchi clarityHiare
straight monitored years (2012, 2015, 2018). Tptalsphorous in 2018 averaged 34.4 ug/L, the firs it has
averaged under the state standard of 40 pg/L #iecgear 2000. Secchi clarity averaged 4.2 ft0b& the best
on record since 2005, but still below the stataddiad for clarity. Chlorophyll-a averaged 20.2 u@l2018,
typical for this lake, but exceeding the state dtad of 14 ug/L.

Trend Analysis

Eighteen years of water quality data have beerctaltl by the Metropolitan Council (1980, ‘81, ‘&%), '94,
'97, and 2008) and the ACD (1998-2001, 2003, ‘07, "09, '12, '15, and ‘18). Water quality has not
significantly changed from 1980 to 2018 (repeategsnres MANOVA with response variables TP, Cl-a, an
Secchi transparency: ks=2.74, p=0.10). However, graphing each of thesporese variables over time shows
that total phosphorus, chlorophyll-a and Secchigparency appear to be better in recent yearsstheimwas a
decade ago, even if not statistically significant.

Discussion

Linwood Lake is on the MPCA's list of impaired wegdor excess nutrients, but it is a borderlineechsnwood
Lake was placed on the state impaired watersdishbise summertime average total phosphorus inebutver
the water quality standard of 40 pg/L for deep fakée state has since added separate standardsifiomsh
lakes. Linwood does not technically meet the daéniof a shallow lake (maximum depth of <15 ft>&0% of
the lake shallow enough to support aquatic plats)to a large deep hole in the lake’s badmwever, it is very
similar to other shallow lake systems and expeamtatfor water quality should perhaps be more i@ Viith
shallow lake standards (total phosphorus <60 pdilgrophyll-a <20 pg/L, and Secchi transparency r1m

Regardless, water quality improvement is needetMDL impaired waters study has identified theldaling
factors as management targets at Linwood Lakernatsediments, shoreline management, shorelinesep
systems, watershed runoff, agricultural practicegly-leaf pondweed, and common carp. High powéi@ats
may be impacting water quality by disturbing seditsebecause the lake is large enough for thess bmaket up
to full speed, but is mostly shallow. Multi-facetehnagement is likely needed.

The primary inlet to Linwood Lake comes from Boaike. In 2018 Boot Lake was monitored for the firsie. It
has phosphorus concentrations that are similamwaod Lake, and chlorophyll-a concentrations #ratlower
than Linwood Lake. It appears that while both lakage similar nutrient levels, those nutrients gatee
proportionately more algae in Linwood Lake and ropbytes in Boot Lake. In summary, it appears thaitB
Lake is neutral in its water quality impact on Liood Lake, but improvements in or upstream of Bakd.may
be needed to achieve goals at Linwood Lake.



LINWOOD LAKE
LINWOOD TOWNSHIP, LAKE ID #02-0026

2018 Results

2018 Median Values

Historical Report Card
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2018 Water Quality Data [ Date: | 5/17/201d 5/30/201B _6/13/2018 6/28/2918 7/10/30126/2018] 8/9/2018 8/22/20108 9o/5/20}8 9/17/2418
Time: 11:45 15:30 14:10 11.03 11:30] 10:47 11.00 13.00 101 0:451 2018 C C+ C C
Units R.L* Average  Min Max |[State
pH 0l [ 880 8.9 853 8.85 861 835] o1 8.18 808 8@ 86 880 910 ||standards |0 HY/L|14HIL| >4.6 1t
Specific Conductivity mS/cin  0.01 0.337 0.344 0.328 0314 34D 0.352 0.282 0.271 0.264 0.284 0.9 0.7 0.3p
Turbidity NTU 1 2.90 5.50 3.40 4.30 14.50 16.900 16.40 14.20 1.2a 9.9 2.90 16.90
D.O. mg/l | 001 | 1005 8.02 8.46 852 847 86 1047 6.55 754 209 86 | 656 | 1057
D.O. % | 1000%| 111.9%| 103204  1007%  1122§  109.5%  104}% O0%3. 78.9% | 88.1%| 1136%| 1058% 78.9%  1350%
Temp. °C 01 19.15 24.43 2231 23.95 26.6 2395 25p5 2453 2522] 2416 | 237 1915 2665
Temp. °F 0.1 66.5 76.0 72.2 75.1 80.0 75. 71p 76.p 735 795 46 1 6647 79.97
Salinity % 0.01 0.16 0.17 0.15 0.15 0.17 0.17] 0.1¢ 0.1 013 140 0.2 0.13 0.17
Cla ug/L 1 8.90 15.10 10.70 14.7 26.2 28.7 29. 24. 32|16 10{7 20.2 8.90 32.60
T.P. mg/l | 0005| 0026 0026 0.028 0.033 0.04 003  ode 4204 0037 | 0032 00| 003 004
T.P. ug/! 5 26 26 28 33 40 36 44 42 37 32 34k 2600 4400
Secchi ft 7.1 6.1 55 37 33 31 34 2.7 36 36 4P 267 748
Secchi m 22 19 17 11 10 09 10 08 11 11 1B opr  21s
Physical 2 2 2 2 2 1 2 2 2 3 2 1 3
Recreational 1 1 2 1 1 1 1 1 1 2 1 1 2

*reporting limit




TYPOLAKE
LINWOOD TOWNSHIP, LAKE ID #30-0009

Background

Typo Lake is located in northeast Anoka County smatheast Isanti County. It has a surface are@@&2res
and maximum depth of 6 feet (1.82 m), though mést@lake is about 3 feet deep. The lake has &milaose,
and unconsolidated bottom in some areas, whiler aifegas have a sandy bottom. The public acceesaseld at
the south end of the lake along Fawn Lake Drive= [BRe is used little for fishing or recreationabking because
of the shallow depth and extremely poor water dyalihe lake’s shoreline is mostly undevelopedhwaitly 21
homes within 300 feet of the lakeshore. The lakegitershed of 11,520 acres is 3% residential, 33%6wwral,
and 28% wetlands, with the remainder being forestegtassland. Typo Lake is on the MPCA's listrapaired
waters for excess nutrients.

2018 Results

In 2018 Typo Lake had poor water quality compacedther lakes in this region (NCHF Ecoregion), reiog an
overall F letter grade. This overall grade is cstesit with previous years monitored except forRha&chieved in
2014. Average total phosphorus (TP) was lower tharprevious five years monitored at 160.3 ug/Lfalt,
2018 levels are the lowest on record. While tokedgphorus levels continue to far exceed the 60 ggie
standard, average concentrations appear to bexgtagll below averages from a decade ago.

Chlorophyll-a (Cl-a) levels in 2018 averaged 61galLiL This is well below the historical average 4613 pg/L
and lower than the 2017 average of 66.7 pg/L, tlutsany times higher than the State shallow |lagesdard
concentration of 20 pg/L.

Average Secchi transparency in 2018 was 1.0 fedecade ago transparency was poorer. In 2007 &®1£20
Secchi disk could be seen only 5-6 inches belovstitace, on average. In recent years transpatescheen
better, including 9.6 inches in 2012, 21-22 incime®014, and 14 inches in 2017. The State starfdard
transparency is 3 feet for a shallow lake to notdresidered ‘impaired.’

Trend Analysis

Eighteen years of water quality monitoring haverbeenducted by the MPCA (1993, '94, and '95) arel th
Anoka Conservation District (1997-2001, ‘03, ‘087, ‘09, '12, 2014-2018). Overall, water qualityshenproved
from 1993 to 2018 in a statistically significantyn@epeated measures MANOVA with response variables
Cl-a, and Secchi depth; ==5.6, p=0.02). When we tested these response \esiaigividually with one-way
ANOVAs, TP and Secchi depth still show no significahange across this time period. Cl-a, howesger, i
showing a statistically significant decline (p=01P0A superficial look at graphs of these paranseseiggests that
total phosphorus is generally stable between 13D aigd 250 pg/L (excluding high outlier years 2@0id 2009)
without any sort of long-term trend. Secchi tramepay in recent years is similar to averages frioendarly
1990s, an improvement from the late 1990s-2010.ri&er driver of improved water quality is decreasCl-a
concentrations.

Discussion

Typo Lake, along with Martin Lake downstream, whe subject of a Total Maximum Daily Load (TMDL) diu
by the Anoka Conservation District, which was appiby the State and EPA in 2012. This study dociieae
the sources of nutrients to the lake, the degreehtoh each is impacting the lake, and put foriela
rehabilitation strategies. Some factors impactiagewquality in Typo Lake include rough fish, higihhosphorus
inputs from a ditched wetland west of the lake, kaké sediments. Recent work has included instafiaif carp
barriers (completed in 2016), carp removals (208,7td be continued in 2019), and a feasibility gtatlditched
wetland restorations upstream of Typo Lake (20IBk feasibility study was completed in early 20b8 a
identified 4 potential projects along Ditch 20 upam of Type Lake. It also recommends that dredgfrigitch
20 not occur. For more information on these prgjecintact the Anoka Conservation District.



TYPOLAKE

LINWOOD TOWNSHIP, LAKE ID #30-0009

2018 Results

2018 Median Values

Historical Report Card
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2018 Water Quality Data Date: | 5/17/201 5/30/2018_6/13/2018 6/28/2418 7/10/401@6/2018] 8/6/2018 8/22/2008 9/5/2018 9/17/2Q18
Time: | 13:20 13:30 12:00 1222 1255 1219 1108 11.3)  11p5 153 2013
Units R.L.* Average  Min Max
pH 0.0 9.23 8.13 8.92 9.01 9.20 9.29 9.1 8.9 8.13 3.6p 8p3 138 929 | |2914 F c F D-
Specific Conductivity| mS/ich 0.01] _ 0.249 0.324 0.30 0.260 300 0280 | 0247] 0.233] 0208  028] 0242 028 0.32d2015 F D F F
Turbidity NTU 1 7450 | 110.00] _ 50.70 40,00 59.30 99.1 9240 500 | 140.00]  65.30 80 40 140
D.0. mgll | 001 | 10.19 6.21 9.43 10.64]  10.00 1078 8d2 1040 227] 857 923 | 621] 10.73] |2016 F F F F
D.0. % 100.0%| _ 118% 60% 114% 138% 1289 127% _ 10M% _ 116b 8% 105% 0%1lL 60% | 138% | |2017 = D = =
Temp. °C 0.1 20.7 24.0 22.2 24.8 27.1 22.3 235 21H 21[9 248 3342| 2071 27.12
Temp. °F 0.1 69.3 75.3 72.0 76.7 80.8 72.9 74P 71. 714 767 4.0 7 693 30.8 | |2018 C B c C
Salinity % 0.01 0.12 0.15 0.14 0.13 0.15 0.13 0.1p 0.1 041  140.] o041 0.1 02 | [state
Cla g/l 1 58.7 64.1 33.4 34.4 59.6 69.4 774 101 96/1 5304 156 334 | 1010 | |standargs |80 M9/L|20 HO/L| >3.3 1t
T.P. mgl | 0.005] 0.185 0.118 0.103 0.144 0.10p 012 0204 4404 0149 | 0.160] 0.103 _ 0.244
T.P. hg/l 5 185 118 103 144 104 192 204 244 149 160 103 244
Secchi ft 1.0 0.8 L0 13 .0 .0 0.9 0.7 0.8 .0 L of L.
Secchi m 0.3 0.3 0.3 0.4 0.3 0.3 0.3 0.2 0.2 0.3 0B o oh
Physical 3 2 3 3 3 2 3 3 3 7 3.1 2.0 7.0
Recreational 4 3 3 3 3 2 2 2 2 4 2.8 2 4

*reporting limit




Martin Lake
Linwood Township, Lake ID # 02-0034

Background

Martin Lake is located in northeast Anoka Countyds a surface area of 223 acres and maximum dégthft.
The public access is located on the southern ettiedbke. The lake is used moderately by recreatiboaters
and fishers, and would likely be used more if watgality improved. Martin Lake is almost entirelyrsounded
by private residences. The 5,402-acre watersh&8%sdeveloped; the remainder is vacant, agricultara
wetlands. The non-native, invasive plant curly-lpafdweed occurs in Martin Lake but not at nuisdecels.
Martin is on the MPCA’s list of impaired waters fexcess nutrients.

2018 Results

In 2018 Martin Lake had typical water quality comgzato other recent years, receiving a C lettedegyrahis
compares poorly to other lakes in the North Centiamidwood Forest Ecoregion (NCHF). Martin Lake uge
eutrophic for a lake of its size and depth duehtmuically high total phosphorus (TP) and chlordphyCl-a).
In 2018 total phosphorus levels, however, contiruéour-year improvement averaging 53.1 pg/L. Thithe
lowest average on record, though it remains abloeempairment threshold of 40 pg/L. This now métkee
consecutive monitoring years with lowest averagal fghosphorus on record for Martin Lake followithg
previous record low average of 59.3 pug/L in 201ffe§e averages are half, or less than half, of gesrfiom a
decade ago (135.0 pg/L in 2007).

Chlorophyll-a rose slightly from the previous y¢a27.6 pg/L in 2018. While the 5-year average esid@14
(22.8 pg/L) has been much lower than the 2005-20@9age (108.3 pg/L), this average still remairs/atihe
impairment standard of 14 ug/L. Average Secchigpanency was 3.0 feet in 2018, exactly matchingi#orical
average. This average remains about 30% belowtttie npairment threshold of 4.6 feet. The ACDfstaf
continues to note green water during late summesatinso

Trend Analysis

Eighteen years of water quality data have beerctaltl by the MPCA (1983), Metropolitan Council (899
2008), and the ACD (1997, 1999-2001, 2003, 2008720009, 2012-2018). Citizens monitored Secchi
transparency 17 other years. Anecdotal notes froiR Bisheries data indicate poor water quality datiack to

at least 1954. Although still pretty poor, watealiy in Martin Lake has shown an improvement frb&83 to
2018 that is statistically significant (repeatedasuwres MANOVA with response variables TP, Cl-a, Sadchi
depth; F,145.33, p <0.05). This is especially true for thet ldecade. Further examination of the data shoats th
while TP and Secchi transparency have not changgteilong-term since 1983, chlorophyll-a has shawn
statistical decrease (p <0.01) over this time. Watrlity in Martin Lake declined through the 14@90's and
reached its worst in 2007. In nine years sampleces?007, all three parameters have improved oatigtgcally
significant basis (TP p <0.01, Cl-a p <0.05, Seqck0.01).

Discussion

Martin Lake, along with Typo Lake upstream, wasghbject of a TMDL study by the Anoka Conservation
District that was approved by the State and EP20it?2. This study documented the source of nutrientise
lake, the degree to which each is impacting the,lakd put forward lake rehabilitation strategiater from
Typo Lake and internal loading (carp, septic systesediments, etc.) are two of the largest negatipacts on
Martin Lake water quality.

Installation of carp barriers was completed in 200&rp removals and other management efforts kiregtplace
in 2017-19. Upstream of Typo Lake, a feasibilitydst was completed in early 2018 regarding restonati
ditched wetlands (Ditch 20). This study identif&gotential projects and also recommends that dngaduf
Ditch 20 not occur. For more information on thesgjgrts contact the Anoka Conservation District.

In the neighborhoods adjacent to Martin Lake thege gardens were installed in 2011and more stotetwa
retrofits are anticipated in 2020-2021. Recent watelity monitoring results suggest these managéme
approaches are improving conditions in these lakaisteaching goals will require additional effoatsd time.




Martin Lake
Linwood Township, Lake ID # 02-0034

2018 Results

2018 Median Values

Historical Report Card
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Time: | 14:00 14:20 13:14 11:03 12:22) 11:3Q 11:41 12:1p 105 1:251
Units  R.L* Average  Min Max
pH 0.1 959 8.69 8.95 9.04 8.44 8.36 9.1] 8.0/ 744 FED) d7 4 709 959
Specific Conductivit) mS/cfn  0.01 0.322 0.33 0.30f 0290 .350 0369 | 0310 0.302 0.301] 0.307 04 0.9 0.37
Turbidity NTU 1 15.80 14.30 12.50 4,60 17.90 23100 2050  4a2. 22.40 159 | 460 75.20
D.O. mg/l | 001 12.02 9.29 10.02 959 9.22 9.4 1245 6.6 7.84 11.30 97 6.67 12.45
D.O. % 100.0%| 131.9% N/A 119.19  118.89 1140%  116H%  1570%0.198 | 86.9% | 1384%| 1181% 80.1%  157.0k
Temp. °C 0.1 18.56 24,50 22.62 24,87 26.7 24.04 25/60 24]19 2472|  24.03 238 | 1856 26.78
Temp. °F 0.1 65.4 76.1 72.7 76.7 80.2 75.3 781 755 744 793 48 1 6541 80.20
Salinity % 0.01 0.15 0.16 0.15 0.15 0.17 0.18 0.15 0.1 0l4 150] o2 0.14 0.18
Cla Hg/L 1 28.30 2350 26.70 11.3 22.4 19.4 278 2L a6 445 276 | 11.30] 4960
TP. mg/l | 0.005] 0056 0.051 0.053 0.037 0.055 0.047 0de5 4704 0.075 0.070 0.1 0.03 0.08
TP. ug/l 5 56 51 53 32 55 27 65 47 75 70 531 2740 7500
Secchi ft 3.7 38 3.1 33 28 25 3.1 2.8 25 2.3 3, 2.5 3.43
Secchi m 11 12 0.9 1.0 0.9 0.8 0.9 0.8 0.4 0.7 0p 0.69 117
Physical 3 3 3 3 2 2 3 3 3 4 3 2 4
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*reporting limit




Fawn Lake
Linwood Township Lake ID # 02-0035

Background

Fawn Lake is located in the northeast corner ofk&r@ounty. It has a surface area of 57 acres amakamum
depth of 30 feet (9.1 m). There is no public acteskis lake and no boat landing. A neighborhaggbaiation has
established a small park and swimming beach fohtimeeowners. Most of the lake is surrounded byapeiv
residences, with the densest housing on the soustmel western shores. The watershed for this fafjaiie small,
consisting mostly of the area within %2 mile of tasin.

Fawn is one of the clearest lakes in the countgu@awater likely feeds this lake to a large exteiegetation in the
lake is healthy, but not so prolific as to be aauace, and contributes to high water quality. @8&nd 2010 an
invasive plant species, curly-leaf pondweed, wdikad in a few locations, although it may have beessent for
some time. It does not appear to occur in highidessAnother aquatic invasive species survey eamslucted in
2015 by the Anoka Conservation District. Curly-lpahdweed was still not a nuisance and no new speagre
identified. Once again a great variety of healthyive vegetation was identified.

2018 Results

Fawn Lake is classified as mesotrophic and has sdriee clearest water in Anoka County. In 2018yRréake
continued its trend of excellent water quality fiois region of the state (NCHF Ecoregion) receivamgoverall A
grade. Water clarity was high while total phosplsaand chlorophyll-a were low throughout the 2018 3iang
season. Water clarity averaged 13.7 ft. from Magugh September. Chlorophyll-a and phosphorus geerd.0
pg/L and 17.0 pg/l, respectively. The subjectiveeslations of the lake’s physical characteristiud a
recreational suitability by the ACD staff indicatiédht lake conditions were excellent for swimmimgl oating
throughout the summer, although an occasional kgttt greenish tint to the water was noted.

Trend Analysis

Fourteen years of water quality data have beeedell by the MPCA (1988) and the Anoka Conservation
District (between 1997 and 2018). If we examineyadllrs, there is not a statistically significaenat of
improving or declining water quality. The first yeaf monitoring (1988) has notably worse water gyahan all
years since. Excluding 1988, the trophic statexr(d&l) score for Fawn Lake has only varied from440with
the controlling variable appearing to be changgshimsphorus (low of 13.6 pg/L, high of 41.6 ug/L).

Discussion

This lake’s water quality future lies with the acts of the lakeshore homeowners. Because the &ksuth a
small watershed each lakeshore lot comprises #isaynt portion of the watershed. Poor practicesadaw lots
could result in noticeable changes to the lake.&waays to protect the lake include lakeshore bsiftémative
vegetation, keeping yard waste out of the lake,&imtinating or minimizing the use of fertilizeroibtesting on
nearby lakes and throughout the metro has fourtcsthlephosphorus fertility is high, and lawns dut benefit
from additional phosphorus. Additionally, lakeshbmmeowners should refrain from disturbing or reimgvake
vegetation. This lake’s exceptionally high wateality is likely in part due to its healthy plantromunity.
Moreover, curly-leaf pondweed, an invasive specrdg recently noticed in the lake, readily colorszisturbed
areas and can affect both water quality and reoreat



Fawn Lake

Linwood Township Lake ID # 02-0035

2018 Results

2018 Median Values

Historical Report Card

pH 8.37 Year TP Chl-A |Secchi |Overall
Specific 1988 B C A |B
pectlic = |hs/cm 0.234
Conductivity 1997 A A A A
Turbidity NTU 0.30 1998 C A A B
D.O. mg/I 8.69 1999 A A A A
o
Temp. F 75.9 2001 A A A A
ni [0)
Salinity % 0.1 2002 A A A A
Cl-a pg/L 3.7 2004 A A A A
T.P. . po/l 16.0 2006 B A A A
Historic Annual Averages Secchi fi 13-7 1 [2008 Al A ] A A
2010 A A A A
2012 A A A A
2015 A A A A
2018 A A A A
State 46 g/ |14 pgiL| >4.6
Standards Hg Ha )
2018 Water Quality Data Date: | 5/17/201d 5/29/201B 6/12/2018 6/25/2Q18  7/9/2p1823/2018] 8/6/2014 8/21/2018  9/6/20018  9/18/2018
Time: 14:00 10:30 11:00 10:41 12:45 10:44 10:30 10:26 1085 0:001
Units R.L* Average  Min Max
pH 0.1 9.09 8.37 8.37 8.55 8.41 8.24 8.4 7.8 7.8 7.0 g3 876 9.09
Specific Conductivitf mSicih 001 0.267 0.274 0.23p 0240 .23® 0.238 0.200 0.198 0.214 0.227 0.7 0.20 0.2f
Turbidity NTU 1 2.10 0.00 0.00 1.00 0.00 0.600) 0.0 0.30 1040 1.6 0.00 29.70
D.O. mg/l 0.01 9.60 8.58 8.75 9.00 8.40 8.70) 8.9b 8.68 703 081 86 7.03 9.60
D.O. % 100.0%| 109.6%| 111704 10400 1091  107.d%  108P% O%0]. 109.2% | 817%| 93.7%| 1043% 81.7% 111.7%
Temp. °C 0.1 20.37 25.36 22.22 2457 27.08 2591 24p5 2504 2.412] 2285 240 | 2037 2704
Temp. °F 0.1 68.7 77.6 72.0 76.2 80.7 77.9 755 778 743 731 52 1 6867 | 80.67
Salinity % 0.01 0.13 0.13 0.11 0.12 0.11 0.12) 0.1 0.1 ojo 110] 01 0.10 0.13
Cla pg/L 1 5.78 <1 2.67 25 33 3.7 34 3.9 5.9 7.6 4. <L 7.59
T.P. mg/l | 0.005 0.020 0.021 0.021 0.014 0.01p 0.0ll4 odi6  220d 0.015 0.016 0.0 0.01 0.02
T.P. pg/l 5 20 21 21 14 12 14 16 22 15 16 170 1200 2240
Secchi ft 11.8 16.3 14.2 12.5 13.0 14.3 14, 13. 12]3 143 7 1B. 1175 | 1625
Secchi m 36 5.0 43 3.8 4.0 44 45 4.0 3.7 4.4 ap 358 495
Physical 1 1 2 1 2 2 1 1 1 1 1 1 2
Recreational 1 1 1 1 1 1 1 1 1 1 1 1 1

*reporting limit




Stream Hydrology Monitoring

Description:  Continuous water level monitoring in streams.

Purpose: To provide understanding of stream hydrology, idilg the impact of climate, land use, or
discharge changes. These data also facilitatelasitnu of pollutant loads, use of computer
models for developing management strategies, aher@ppropriations permit decisions.

Locations: Sunrise River at Co Rd 77
Sunrise River at Hornsby Rd.

Results: Results are presented on the following pages

2018 Sunrise River Watershed Stream Hydrology Mondring Sites



Stream Hydrology Monitoring

WEST BRANCH OF SUNRISE RIVER
At Co Rd 77, Linwood Township

Years Monitored: 2002-2006, 2008, 2010-2012, 2015, 2018
Background: This site is at the bottom of the Sunrise Riveresstted 7777 o
in Anoka County, at the Chisago County border. Fitisis monitored |25 1SNl S Parse
to develop an understadning of water quality arahtjty in this stream )
when it leaves Anoka County. Upstream, this rivairts through
Linwood, Island, Martin, and Typo Lakes. The SRWM&s done
water quality monitoring at this site and createdtang curve to
estimate flow volumes from continuous water levelisurements. In
2008 and 2009 this site was also monitored to cotlata for a
computer model of the entire Sunrise River watatdieng done by
the US Army Corps of Engineers, Chisago County,@thdr partners.
A rating curve was developed in 2002 and updat&#8-2009,
however, it does not cover the full range of stageasured in 2018.

Summary of All Monitored Years
In the last 2 years when data was collected stieaets were :
substantially lower. The cause of this change ddaar, although there i
are a number of potential causes.

2018 Hydrograph



Stream Hydrology Monitoring

WEST BRANCH OF SUNRISE RIVER
At Co Rd 77, Linwood Township

Summary of All Monitored Years

Percentiles

1996

1997

1998

1999

2000

2001

2002

2003

2004

2005

2006

2008

2009

2010

2011

2012

2015

2018

Min

883.78

884.25

885.25

884.06

883.41

883.65

884.36

883.28

883.84

884.33

883.76

883.31

883.02

883.96

883.39

883.28

882.13

881.52

2.5%

884.00

884.31

885.35

884.12

883.50

883.76

884.50

883.64

883.93

884.44

883.87

883.40

883.17

884.03

883.45

883.31

882.27

881.81

10.0%

884.14

884.48

885.42

884.22

883.52

883.81

884.63

883.73

884.02

884.58

884.04

883.51

883.21

884.21

883.69

883.35

882.41

882.19

25.0%

884.48

884.79

885.71

884.58

883.55

883.91

885.13

883.83

884.31

884.69

884.50

883.64

883.30

884.48

884.62

883.50

882.60

882.25

Median (50%)

884.77

885.51

886.06

884.80

883.68

884.25

885.59

884.62

884.59

884.93

885.06

883.89

883.48

884.86

885.33

884.28

882.93

882.49

75.0%]

885.39

886.03

886.46

884.99

884.21

885.60

886.18

885.66

885.10

885.29

885.27

884.99

883.83

885.14

885.78

884.92

883.33

882.75

90.0%

885.88

886.58

887.10

885.21

884.42

886.69

886.48

886.12

886.03

885.61

885.59

885.74

884.12

885.37

886.42

885.80

883.59

883.12

97.5%|

886.90

886.82

887.61

885.65

885.75

887.05

886.84

886.74

886.82

885.92

886.06

886.04

884.31

885.94

886.76

886.36

884.15

883.61

Max

887.13

887.14

887.81

885.77

886.02

887.05

886.89

886.91

886.89

886.67

886.14

886.17

884.42

886.18

886.79

886.41

884.80

883.79




Stream Hydrology Monitoring

SOUTH BRANCH OF SUNRISE RIVER AT HORNSBY
At Hornsby St, Linwood Township

Years Monitored: 2009-2012, 2015, 2018 T R Ty T i
'..3;_.-"_‘_ . \ : N " * 0 >

South Branch Sunrise Riverll. & ¢

Background: This monitoring site is the also at the bottomio$ t
watershed in Anoka County, at the closest accespitiht to the
Anoka-Chisago County boundary. Upstream, this rdrains from
Coon Lake and through the Carlos Avery Wildlife Mgement Area.
The Sunrise River Watershed Management Organizatmmitors this
site because it is at the bottom of their jurisdital area. This site was
first monitored in 2009 to collect data for a cortgsumodel of the
entire Sunrise River watershed being done by thé&w$/ Corps of
Engineers, Chisago County, and other partners. Mjatdity
monitoring has occurred in some years at this Aitating curve has
not been developed to estimate flow volumes froenthater level
measurements.

2018 Hydrograph



Stream Hydrology Monitoring

SOUTH BRANCH OF SUNRISE RIVER AT HORNSBY
At Hornsby St, Linwood Township

Summary of All Monitored Years

Min === \edian (50%) Max
886.0
B 884.0 -
c ‘:/\ —
£ 882.0 B= I
g N\
< 880.0
(n V
878.0
8760 T T T T T T T T 1
(o)) o - N ™ < o © N~ (e6}
o - - - — — — — — —
o o o o o o o o o o
N N N N N N N N N N
Percentiles 2009 2010 2011 2012 2015 2018
Min 881.20 881.77 881.16 877.64 881.75 882.14
2.5% 881.34 881.91 881.28 877.90 882.01 882.24
10.0% 881.57 882.02 881.57 878.10 882.25 882.49
25.0% 881.74 882.17 882.46 878.43 882.62 882.63
Median (50%) 882.09 882.59 883.12 878.70 882.92 883.08
75.0% 883.01 883.02 883.59 879.31 883.22 883.30
90.0% 883.34 883.58 884.04 880.14 883.61 883.54
97.5% 883.52 883.79 884.47 880.64 884.01 883.63
Max 883.56 883.85 884.94 881.05 884.12 883.71




Stream Water Quality

Description:  Stream water quality is monitored with grab sample eight occasions throughout the open
water season, including four times immediatelydaiihg a storm (1” of rain within a 24 hr.
period) and four times during baseflow conditiofise selected sites are the farthest downstream
limits of the Sunrise River Watershed Managemegia@ization’s jurisdictional area. Parameters
monitored include water level, pH, specific condiitt, turbidity, transparency, dissolved
oxygen, total phosphorus, and total suspendedssditis data can be paired with stream
hydrology monitoring to do pollutant-loading calatibns.

Purpose: To detect water quality trends and problems, aagnbse the source of problems.
Location: Sunrise River at Co Rd 77

Sunrise River at Hornsby Rd.
Results: Results are presented on the following pages.

2018 Sunrise River Watershed Stream Water Quality Mnitoring Sites



Stream Water Quality Monitoring

SUNRISE RIVER AT HwWY 77
Near Fawn Lake Dr. NE, Linwood Township
STORET SitelD = S001-424

Years Monitored

2001, 2003, 2006, 2012, 2015, 2018

Background

This monitoring site is the bottom of this watemdlie Anoka

County, at the Chisago County border. Upstream,ritier drains

through Boot, Linwood, Island, Martin, and Typo keak The

Sunrise River Watershed Management Organizatioritorsrthis

site because it is where the river leaves theisgliotion.

Additionally, monitoring is considered importantcaese this

portion of the river is impaired for aquatic lifétivturbidity

identified as a stressor. A TMDL study was compmlete2013.

Methods

The river was monitored by grab samples. Eight natality

samples were taken each year; half during baseftahhalf

following storms. Storms were generally define@as-inch or

more of rainfall in 24 hours or a significant snogltrevent

combined with rainfall. Parameters tested with @lole meters

included pH, specific conductivity, turbidity, teewature, dissolved oxygen, and salinity. Paramé¢sted by
water samples sent to a state-certified lab inaud&l phosphorus, chlorides, and total suspesdbds.
Continuous water level monitoring occurred in tipem water season.

Summarized Results
Summarized water quality monitoring findings anchagement implications include:

- Specific conductivity was below the county medi&0.420 mS/cm. The median specific conductivity
was 0.311 mS/cm. The median specific conductivityall years at this site is 0.297 mS/cm. For
management considerations see chlorides.

Chlorides were measured at this site in all ye=tsept 2015. In 2018 the median chloride conceatrat
was 17.95 mg/L. The median for all years at thisisi 15.2 mg/L and the countywide median is 13.29
mg/L.
Management discussipRoad deicing salts are a concern region-wideyHne measurable in area
streams year-round, including in the Sunrise Rivéhile they may be low now, excessive use should be
avoided.
Suspended solids and turbidity levels were simil&018 to other years monitored, excluding 201
2018 median TSS concentration was 20.1 mg/L, um b mg/L in 2015. The median for all years at
this site is 18 mg/L. These levels are higher timast other Anoka County streams, but still below th
state standard of 30 mg/L TSS.
Management discussipEfforts to reduce suspended material in upstriedes will help decrease
turbidity and suspended solids throughout the SerRiver.
Phosphorus has fluctuated above and below the wagdity standard for the Central River Nutrient
Region of 100 g/L. In 2015, the last year monitored, Average pihosus concentrations were 63.5

g/L, much lower than other years tested. This yleamedian phosphorus was up to 10hA.. The
median TP for all years at this site is 8JL.
Management discussioManagement in upstream lakes will help reducesphorus in the river.
pH was within the range considered normal and hgdttr streams in this area. The median pH was.7.69
Dissolved oxygen (DO) was typically within the rangpnsidered normal and healthy.




