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Executive Summary

The Shingle Creek and West Mississippi Watershed Management Commissions annually

mon itor water quality in the lakes, streams and outfalls of the watersheds. The

Commi ssi ons® t echnitoestreans taadsbmedaket avater guality |, fisheries and
vegetation data  while volunteers  also collect lake water quality and stream and wetland
macroinvertebrate data.

Water quality in a given ye ar isinfluenced by the amount of precipitation and the type of
pre cipitation events. Overall, 201 8 had more precipitation than the long -term average for
this area (Appendix A), with September experiencing 4.55 inches more rain than average

This example o f annual variability illustrates why long -term monitoringis  necessary to
determine potential trends in the data and what may be considered natural variability.

Water quality in Shingle Creek and Bass Creek and in the outfalls of the West Mississippi
wate rshed is typical of urban stream s in the Twin Cities metropol itan area . Water in these
streams and outfalls is dominated by watershed runoff. Both Shingle Creek and Bass Creek
are listed as Impaired Waters for chloride, bacter ia, biota, and dissolved oxygen.

The lakes in Shingle Creek are typical of urban lakes. Thirteen of the 16 lakes were
originally listed as Impaired Waters of the State due to excess nutrients . TMDLs and
Implementation Plans have been approved for all the Impaired Waters, and the Commission
and its member cities have been actively implementing improvements

Trends in water quality are mostly stable, but water quality projects and best management
practice s continue to be implemented throughout the watershed . These include improved
erosion control and street sweeping in the watershed; the ban on phosphorus in fertilizer;
retrofit s of best management practices in the watershed, both as part of redevelopment and
as stand -alone projects ; and stream stabilization projects reducing bank erosion. In part as

a result of these measures, some water qualit y improvements have been observed. For

example, the water quality in Shingle Creek at the outlet monitoring site i n Minneapolis (SC -
0) shows statistically significant decreasing trends in total phosphorus (TP) and total

suspended solids (TSS) concentration s. There are also more lakes showing improving trends
than deteriorating trends in TP, chlorophyll and/or Secchi d epth.
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1.0 Introduction

BACKGROUND

Minnesota Administrative Rule 8410.0100 Subp.5 requires watershed management

organizations to conduct mon itoring programs fAcapable of producing
extent necessary to determine whether the water quality and quantity goals of the

organizat ion are being achieved . 0

The Shingle Creek and West Mississippi W atershed Management Commissions (WMC) b egan

monitoring water quality and streamflow in 1990 . In Shingle Creek, 12 sites were monitored
from 199 071 199 2, however monitoring was discontinued from 1992 1 1995. Shingle Creek
monitoring has since resumed on an annual basis at two long -term monitoring si  tes (SC-0

and SC -3) (Figure1 -1).In 2013, a third routine stream monitoring site was added near the
outlet of Bass Creek (BCP). The West Mississippi WMC monitored water quality and
streamflow from 1990  -1992 at two outfall sites in the Oxbow Creek and Matt son Brook
watersheds (Figure  1-1). Results indicated very little flow in these tributaries and no water
quality or quantity problems or concerns. Thus, the Commission chose to discontinue
monitoring after the 1992 monitoring season. In 2010, the Commission elected to once
again monitor water quality and flow at  2-3 outfall monitoring sites per year inthe West
Mississippi watershed .

Thirteen of the sixteen lakes in Shingle Creek are periodically monitored for water quality by

volunteers through the Citize n Assisted Monitoring program (CAMP) (Figure 1-1).
Additionally, Wenck staff conducts intensive monitoring on two lakes per year  as part of the
5-year TMDL review for these lakes. High school volunteers coordinated by Hennepin

County Environmental Services (HCES) perform macroinvertebrate monitoring at various
locations in the watersheds (Figure 1 -1). HCES also coordinates wetland monitoring by a  dult
volunteers (Figure 1 -1).

OBJECTIVES

The Shingle Creek and West Mississippi WMCs have established monitorin g objectives to
guide the ir monitoring program s. The following objectives have been established for stream
outfall and lake mon itoring in both watersheds

1 To quantify the current status of streams /outfalls and lakes (Shingle Creek only)
throughout the wa  tershed in comparison to state water quality standards established
for nutrients, turbidity, chloride, bacteria, and other param eters currently regulated
by the State

1 To quantify changes over time, or trends, in stream and lake water quality in the
Shing le Creek and West Mississippi  watershed s.

1 To quantify the effectiveness of implemented BMPs throughout the watershed for the
protection of water quality.

April 2019 1-1
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TMDLS AND | MPLEMENTATION  PLANS

The majority  of the lakes in the Shingle Creek watershed do not meet state standards for

water quality and are included on the Minnesota Pollution Control Agency (MPCA) 30 3(d)
List of Impaired Waters. The 303(d) list is named after the section of the federal Clean

Water Act that requires states to set water quality standards and to assess conditions in

lakes, rivers, and streams to determine if those standards are being met . If the standards
are not met,a  Total Maximum Daily Load (TMDL) study must be completed to identify the

course of action needed to restore the res ource to meet state standards. Table 1-1 below
shows the Impaired Waters in the Shingle Creek watershed. Reg ional or statewide
impairments that affect the watershed are also noted in Table 1 -1 and are being sponsored
by the MPCA. The Commission has completed TMDLs for the balance of the impairments

Each TMDL establishes a water quality goal and a pollutant loa d reduction to achieve that
goal. A separate TMDL Implementation Plan sets forth actions that will be undertaken by

various stakeholders. Those actions include the continuation and expansion of lake and
stream monitoring to assess progress toward the load reductions and water quality goals.

Schmidt, Lower Twin, and Ryan Lakes were delisted, or removed from the 303(d) list by the

MPCA in 2014. Actions taken in the watershed and lakes have improved water quality to
state standards. Those lakes are now consid ered to be fiprotection
shifted to maintaining or continuing to improve water quality.

|l akes, 0

Table 1-1.Impaired Waters in the Shingle Creek watershed.
Water Resource Impairment Date TMDL 5-year Review
Approved
Bass Lake Nutrients 9/25/09 Completed 201 7
Cedar Island Lake Nutrients 4/14/10 Completed 201 8
Crystal Lake Nutrients 3/25/09 Completed 2016
Eagle Lake Nutrients 4/14/10 Completed 201 8
Lake Magda Nutrients 9/30/10 2019
Meadow Lak e Nutrients 3/23/10 2019
Pike Lake Nutrients 4/14/10 Completed 201 8
Pomerleau Lake Nutrients 9/25/09 Completed 201 7
Ryan Lake Nutrients 11/9/07 Completed 2014
Schmidt Lake Nutrients 9/25/09 Completed 201 7
Upper, Middle, Nutrients 11/9/07 Completed 2014
and Lower Twin Mercury in fish 3/27/07 (MPCA)
Lake PFOS, PCB in fish Not yet begun (MPCA)
Shingle Creek Chloride 2/14/07 Completed 2014
Shingle Creek Dissolved oxygen 11/4/11 2019-20
Shingle Creek Biota - macroinvertebrates 11/4/11 201 9-20
Shingle Cree k E. coli 11/20/14 (MPCA) 201 9-20
Bass Creek Biota -fish 11/4/11 201 9-20
Bass Creek Chloride Metro wide TMDL 2020
(MPCA)
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2.0 Overview of 201 8 Monitoring Efforts

201 8 monitoring activities in the Shingle Creek and West Mississippi watersheds included
strea m and outfall monitoring, lake monitoring, and volunteer wetland monitoring. Each of
these efforts are described below in more detail.

STREAM AND OUTFALL MONITORING

Continuous flow measurements and w ater quality samples were collected by the
Commission at six locations in the Shingle Creek and West Mississippi watersheds . Two of
the stations, Oxbow Creek and Environmental Preserve  (ENVP), are located in the West
Mississippi Management Unit (Figure 1 -1). The other stations include Bass Creek Park

(BCP), SC -3, and SC -0 and are located in the Upper, Middle, and Lower Shingle Creek
Management Units, respectively (Figure 1 -1). Additionally, the USGS, in partnership with

the Shingle Creek WMC, monitored continuous flow at station SC -1 in the Lower Shingle
Creek Management near the outlet of Shingle Creek. Each monitoring station is described in
more detail in Sections 3.0 through 6.0.

Stream stage height (water level) was continuously recorded from May through October at
all monitoring station s in 201 8. Stage height was used to calculate  stream discharge using
site - specific stage -discharge relationships (Appendix C). Routine water quality grab samples
were collected once per month at the West Mississippi sites and two times per mo nth at the
Shingle Creek sites.  In addition to water quality grab samples, a tleast two storm composite
samples were collected at each Shingle Creek monitoring station  and one storm composite
sample was collected at each West Mississippi monitoring station u sing automated sampling

equipme nt. Routine samples at each Shingle Creek site were analyzed for  total phosphorus
(TP), orthophosphorus ( ortho -P), total dissolved phosphorus (TDP), total suspended solids
(TSS), total Kjehldal nitrogen (TKN), nitrate/nitrite (NO2/NO3) and chloride. Routin e
samples at each West Mississippi site wer e analyzed for TP, ortho -P, TSS, and chloride.
Storm samples were analyzed for the same parameters with the exception of chloride. Field
parameters were also recorded during each routine site visit, including diss olved oxygen
(DO), temperature, pH, and con ductivity.

Overall, rainfall in the Shingle Creek and West Mississippi Watersheds was approximat ely
3.7 inches above normal (1992 -2018 ) (Appendix A). During the first half of 201 8 (January
to June), precipitation was 1.1 inches below normal, while the second half of 201 8 (July
through Decembe r)was 4.9 inches above normal. This pattern resulted in normal low -flow
conditions throughout the watersheds during spring and early summer with a n increase in
flow condition s during late summer intothefall . Sept ember d6s pr eci pincheat i on was
above normal and drove the second half of the year statistics. In a normal year, we typically
see higher flow conditions during spring and early summer followed by low -flow condit ions
in the late summ er and early fall.  However, 2016 experienced a similar precipitation pattern

to that of 2018 where greater rainfall events are beginning to occur more frequently late in

the year.

In 201 8, stream pollutant concentrations were similar to prior years . More detailed results
of the stream and outfall flow and water quality sampling are presented in the following
sections and in  Appendices A-C. Sections 4.0 through 7.0 of this report provide more in -
depth analysis of the impairment status within each managemen  tunit .
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LAKE MONITORING

There are 16 lakes in the Shingle Creek watershed, and none in the West Mississippi

watershed. The Shingle Creek WMC has monitored 14 of the lakes routinely since 1996

through the Citizen Assisted Lake Monitor ing Program (CAMP) and the
Intensi ve Lake Monitoring Program (Palmer and Cu rtis Lakes have not been monitored) . The
CAMP was initiated by the Met Council to supplement the water quality monitoring

performed by Met Council staff and to increase knowledge of water quality of Metro area

lakes . Volunteers in the program monitor the ir lake every other week from mid -April to mid -
October. They measure surface water temperature, Secchi depth, and collect surface water

samples that are analyzed by the M et Council for TP, TKN, and chlorophyll  -a.

The Commi ssionds I ntensive Lake Monitori ndghroBghthgr am was

program, each lake in the watershed is monitored approximately every five years to
evaluate protection efforts for lakes t hat are not impaired, and to assess progress to ward
achieving the TMDLs and state water quality standards for the impaired lakes. Monitoring
activities include  early and late season vegetation surveys, sediment core collection, fish
community survey s and bi-weekly water quality sampling , including wate r column sampling
The methods and sampling techniques for biological communities and more thorough
summaries are  outlined in the Appendix E.

Six lakes were monitored in 201 8. Crystal and Ryan  Lakes were the two lakes selected for

the Commi ssionb6s I ntensive L alwhle MpparjMiddle andlgwer Twin2 0 1 8

Lakes were sampled under the EPA Section 319 carp management grant project. Bass Lake
was also assessed by Three Rivers Park Distric tand CAMP wi th Wenck conducting SAV
monitoring in 2018. A detailed review of the 20 18 lake data is presented in Appendix E.

VOLUNTEER MONITORING

Both Commissions have sponsored volunteer opportunities for students and adults to

undertake lake, stream a  nd wetlands m onitoring. The Citizen Assisted Monitoring Program
(CAMP) is managed by the Metropolitan Council. The Shingle Creek Commission patrticipates
by recruiting and training volunteers and paying a modest fee each year for lab sample
processing and ¢ onsumables. | n 201 8, Bass Lake was monitored through CAMP and that
data can be found in the Upper Shingle Creek Management Unit section below.

Both Commissions work with Hennepin County Energy and Environment to offer

opportunities for high school student s to monitor  stream macroinvertebrates (RiverWatch)
and for adult volunteers to monitor wetland health ( Wetland Health Evaluation Program,
WHEP). WHEP data is presented in Appendix D.

April 2019 2-2
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3.0 Figure Interpretation

The following sections contain dot charts that summarize the
year label) and historic (open black circle) water quality

most recent (blue circle and
conditions and biota health indices

(Figure 3.1) . Each dot within the chart represents the percent difference from the respective
impairment threshold/criteria for eac h parameter. Positive percent difference values (red
shaded area) are exceedances of the standard while negative percent difference values

(green sh aded area) are  conditions meeting standards. Values that deviate from the
black o pen

standard by more than double ( > +1 00%) are represented by a
through it. These values are also  reported as + 110% (i.e. Fig 3.1

circle

i Chloride) . Parameters
with no value assignment are current datagaps (i.e.Fig3.1 1 E. coli). Stream and lake
specific metrics, sta ndards and data manipulations are reported in the following subsections.

= Biota Water Quality
(O] i
g 100+ ®2000 > Dble stnd. o
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E 0 °2017 .
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Figure 3-1. Example of data summary reporting for a stream sample site.
3.1 Streams
Stream metrics and respective threshold criteria reported in the dot charts are:
71 Dissolved Oxygen (DO) !=5mg/L = MPCA standard
1 Total Phosphorus (TP) ! =100ug/L = MPCA standard
1 Total Suspended Solids (TSS) ! =30mg/L = MPCA standard
1 Nitrate/ Nitrite ( NO3/NO2) * =4.9 mg/L = MPCA draft aquatic toxicit y chronic

standard
Chloride 2=230mg/L = MPCA standard

= =4
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1 Fish Indices of Biotic Integrity (Fish IBI) 4 =4 2 = MPCA standard

1 Invert Indices of Biotic Integrity (Invert IBI) 5 =43 = MPCA standard
1 Summer month average (6/1 - 9/30)
2 Winter month average (11/1 - 4/30)
3 Monthly geomean from previous 10 year S

4 Low gradient IBI standard
5> Southern forest glide pool I1BI standard

3.2 Deep Lakes

Deep lake metrics and respective threshold criteria repo rted in the dot charts are:
1 Chlorophyll -a (Chl-a) * =14 ug/L = MPCA standard
{1 Total Phosphorus (TP) ! =0.04 mg/L = MPCA standard
1 SecchiDepth ' =1.4m = MPCA standard
1 Floristic Quality Index (FQI) = 18.6 = MnDNR 2B standard
1 Species Richness =12 =MnDNR 2B standard
1 Common Carp Density = 100 kg/ha = critical impairment threshold
1 FishIBl Tool#2 2 =45 = MnDNR standard
1 FishIBlTool#4 2=39 = MnDNR standard
1 FishIBl Tool#7 2=37 = MnDNR standard

1 Summer month average (6/1 - 9/30)
2 Fish IBI tool isd  etermine by MNnDNR lake class grouping

3.3 Shallow Lakes

Shallow lake metrics and respective threshold criteria reported in the dot charts are:
1 Chlorophyll -a (Chl-a) ! = 20 pg/L = MPCA standard
1 Total Phosphorus (TP) ! =0.0 6 mg/L = MPCA standard
1 SecchiDepth ' =1. 0 m = MPCA standard
9 Floristic Quality Index (FQI) = 1 7.8 = MnDNR 2B standard
1 Species Richness=1 1 = MnDNR 2B standard
1 Common Carp Density = 100 kg/ha = critical impairment threshold
1 Summer month average (6/1 - 9/30)
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4.0 West Mississippi Management U nit

W EST MISSISSIPPI MANAGEMENT UNIT OVERVIEW

The West Mis sissippi Management Unit encompasses the entire West Mississippi Watershed
Management Commission jurisdictional boundary. This management unit covers 16,000
acres across five municipalities in Henn epin County. Brooklyn Park (64%) covers a majority
of the management unit , with Champlin (20%), Brooklyn Center (11%), Maple Grove (5%),

and Osseo (1%) making up the rest ( Figure 4-1 and Table 4-1).

The West Mississippi Management Unit is highly developed , however there is still

approximately 1,000 acres (7% of management unit)  of agricultural land still in production
within the City of Brooklyn Park in the western portion of the watershed. Most of the

developed land in the watershed is single family resid ential and therefore the most common
land use classificati on is low -moderate impervious development (38%). Due to soil
conditions within the watershed, there are no lakes and very few wetlands. Land use for the
West Mississippi Management Unit is summarize din Table 4-1.

One of the defining characteristics of the West Mississippi Management Unit is its sandy,

well -draining soils. Much of the watershed is located within the Anoka Sand Plain and

therefore approximately 88% of the management unit contains ty pe A, A/D,orBso ils
(Table 4-1). Soil type for the West Mississippi Management Unit is summarized in Table  4-1.

There are four major outfalls in West Mississipp i: Oxbow, Environmental Preserve, Mattson
Brook, and 65th Avenue outfalls. Located in Champli n, the Oxbow storm  sewer outfall
consists of a series of storm sewer pipes that drain approximately 1,167 acres of land in

Champlin and Maple Grove. The Environmental Preserve is a small stream located in
Brooklyn Park. This stream drains approximately 2,1 60 acresupstream of Br ookl yn
Environmental Preserve and outlets to a small wetland in the Coon Rapids Dam Regional

Park. Mattson Brook is another small surface channel/stream that drains most of central

Brooklyn Park (approximately 3,500 acres) and includes a tribut  ary, Edinbrook /Century
Channel. The 65th Avenue outfall is located in Brooklyn Center at the northeast corner of

the Highway 252 and Interstate 694 interchange. This outfall drains approximately 590

acres of land in Brooklyn Center, which includes runoff f rom the commercial and industrial
land west of Highway 252. The remainder of the West Mississippi Management Unit is made
up of a series of small outfalls with relatively small drainage areas that discharge directly to

the Mississippi Riv er.
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Figure 4-1. West Mississippi Management Unit Overview
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