MONITORING AND ASSESSMENT
BACKGROUND
Monitoring and Assessment to support the Rock River Recovery is based upon a statewide collaborative
monitoring strategy developed by the WDNR and numerous partners, including (but not limited to) UW
Extension, the US Geological Survey (Middleton Water Sciences Center), local government and private
partners, and numerous NGO’s and citizen-based monitoring organizations around the state. These
efforts are all part of the larger, comprehensive Wisconsin Consolidated Assessment and Listing
Methodology (WisCALM). WisCALM is updated on a 5 year period, and as part of the requirements for
the Clean Water Act, developed with review and input from the US Environmental Protection Agency.
The following section explains the general strategy and framework for monitoring to support
implementation of the Rock River Basin TMDL. The reader is directed to the following references for
more information on the statewide monitoring strategy;
Wisconsin’s Water Monitoring Strategy 2015-2020: A roadmap for understanding, protecting,
and restoring Wisconsin’s waters
Wisconsin 2016 Consolidated Assessment and Listing Methodology (WisCALM) for CWA Section
303(d) and 305(b) Integrated Reporting – Guidance #3200-2015-01

INTRODUCTION
Monitoring and assessment is essential to measure water resource changes from implementation of
point and nonpoint source pollution controls and instream improvements. A comprehensive monitoring
plan is an integral part of the Rock River TMDL implementation plan, especially as WPDES permits are
issued and decisions are made to pursue adaptive management or nutrient trading. It is anticipated that
implementation of controls and will lead to positive effects including improved water quality, increased
stream biological diversity, and more quality habitat.

MONITORING SECTOR TEAM
The Monitoring Sector Team uses information in the TMDL and other available data (i.e. SWIMS) to help
decide where watershed work should take place and make recommendations to internal (grant staff)
and external (County conservation staff, Natural Resources Conservation Service staff and individual
permittees) implementation staff. Implementation activities need to be focused in areas where they
will have the biggest impact. The team also makes recommendations on the monitoring strategy
(parameters to measure, where to monitor, protocols, who will conduct the monitoring, etc.) to
evaluate water condition for compliance with water quality standards and determine if restoration has
taken place. Monitoring (biological and chemical) will likely be coordinated by Wisconsin DNR. Other
groups doing monitoring could also include US Geologic Survey, UW extension, individual counties, and
citizen monitors.
While Monitoring and Assessment activities within the Rock River Basin are conducted by numerous
partners, they are not all coordinated towards TMDL Implementation and the Rock River Recovery. The
Monitoring for TMDL Implementation is coordinated by the Monitoring Team and partners, including:
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Team Lead: Mike Sorge, DNR Water Resources
Volunteer Stream Monitoring: Nancy Sheehan, Rock River Coalition
Citizen-based Stream Monitoring: Rachel Sabre, DNR Water Resources
Counties
Wastewater Treatment Plants
Environmental/Resource Groups
Volunteer Stream Monitoring
Citizen Lake Monitoring
Federal Agencies
Nonpoint Source Partners
Aquatic Invasive Species

DNR MONITORING
DNR collects representative data on lakes, rivers, and streams throughout the state using standardized
biological, chemical, and physical metrics and assesses surface waters using these data. Water quality
protection is supported by implementing an annual monitoring work plan that incorporates baseline
(status and trends), problem assessment, evaluation, and response monitoring needs for the agency in a
balanced and cost effective manner.
Data are collected for different types of monitoring and at different sites. The majority of the data
collected is in the following categories:





Fish Index of Biotic Integrity (fIBI) - electrofishing survey that evaluates community structure (all
fish); game fish are measured to nearest 1/10 th of an inch; station length is 35x’s the mean
stream width (MSW).
Macroinvertebrate Index Biotic Index (mIBI) – sites where macroinvertebrate samples are
collected; samples are sent to UW Stevens Point for analysis; the HBI is a measure of organic
loading to the system.
Habitat Index – sites with quantitative habitat evaluation; station length is 35x’s the MSW;
quantitative measurement of widths, depths, substrate, cover for fish, riparian land use, etc.
Water Quality or Chemistry - sites where water quality is measured and water samples are
collected; water quality measurements could include dissolved oxygen, temperature, pH,
conductivity, and transparency; samples could be analyzed for phosphorus, ammonia,
nitrate/nitrite, nitrogen, total suspended solids, Biochemical Oxygen Demand (BOD), algae,
chloride, E. coli, metals, and pesticides.

RIVERS AND STREAMS - NATURAL COMMUNITIES AND BIOLOGICAL ASSESSMENTS
Natural Communities and Biological Assessments (revised aquatic life classification as of
2017)
Wisconsin's river and stream Natural Communities were developed through a model based on predicted
flow and temperatures. Ranges of flow and temperature for flowing waters are associated with specific
fish communities and each category has fish assemblages that represent that category.
Currently, streams and rivers are being evaluated for placement in a revised aquatic life use
classification system, in which the new fish and aquatic life use subclasses are referred to as Natural
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Communities. Natural Communities are defined for streams and rivers using model-predicted flow and
temperature ranges associated with specific fish and/or macroinvertebrate communities. This model,
developed by the USGS and WDNR Science Services research staff, generated proposed stream natural
communities based on a variety of base data layers at various scales. The Natural Communities data
layer for Wisconsin rivers and streams identifies which fish index of biological integrity (FIBI) to apply
when assessing our waters. The following Natural Communities have been defined:
Macroinvertebrate
Very small, almost always intermittent streams (i.e., cease flow for part of the year, although water may
remain in the channel) with a wide range of summer temperatures. No or few fish (< 25 per 100 m of
wetted length) are present, but a variety of aquatic invertebrates may be common, at least seasonally.
Coldwater
Small to large perennial streams with cold summer water temperatures. Coldwater fish range from
common to dominant (25-100% of individuals), transitional fish from absent to abundant (up to 75% of
individuals), and warmwater fish from absent to rare (0-5% of individuals). Small-stream, mediumstream, and large-river fish range from absent to dominant (0-100% of individuals).
Cool-Cold Headwater
Small, usually perennial streams with cool to cold summer water temperatures. Coldwater fish range
from absent to abundant, transitional fish from common to dominant, and warmwater fish from absent
to common. Small-stream fish range from very common to dominant (50-100% of individuals), mediumstream fish from absent to very common (0-50% of individuals), and large-river fish from absent to
uncommon (0-10% of individuals).
Cool-Cold Mainstem
Moderate to large but still wadeable perennial streams with cool to cold summer water temperatures.
Coldwater fish range from absent to abundant, transitional fish from common to dominant, and
warmwater fish from absent to common. Small-stream fish range from absent to very common,
medium-stream fish from very common to dominant, and large-river fish from absent to very common.
Cool-Warm Headwater
Small, sometimes intermittent streams with cool to warm summer temperatures. Coldwater fish range
from absent to common, transitional fish from common to dominant, and warmwater fish from absent
to abundant. Small-stream fish range from very common to dominant, medium-stream fish from absent
to very common, and large-river fish from absent to uncommon.
Cool-Warm Mainstem
Moderate to large but still wadeable perennial streams with cool to warm summer temperatures.
Coldwater fish range from absent to common, transitional fish from common to dominant, and
warmwater fish from absent to abundant. Small-stream fish range from Wisconsin Department of
Natural Resources absent to very common, medium-stream fish from very common to dominant, and
large-river fish from absent to very common.
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Warm headwater
Small, usually intermittent streams with warm summer temperatures. Coldwater fish range from
absent to rare, transitional fish from absent to common, and warmwater fish from abundant to
dominant. Small-stream fish range from very common to dominant, medium-stream fish from
absent to very common, and large-river fish from absent to uncommon.
Warm mainstem
Moderate to large but still wadeable perennial streams with warm summer temperatures
Coldwater fish range from absent to rare, transitional fish from absent to common, and
warmwater fish from abundant to dominant. Small-stream fish range from absent to very
common, medium-stream fish from very common to dominant, and large-river fish from absent
to very common.
Large rivers
Non-wadeable large to very-large rivers. Summer water temperatures are almost always coolwarm or warm, although reaches are identified based strictly on flow. Coldwater fish range from
absent to rare, transitional fish from absent to common, and warmwater fish from abundant to
dominant. Small-stream fish range from absent to uncommon, medium-stream fish from absent
to common, and large-river fish from abundant to dominant.
For the purpose of this report:
Macroinvertebrate (non-fish) (M)
Coldwater (includes both headwater & main stem) (CW)
Cool-Cold Headwater CCH)
Cool-Cold Mainstem (CCM)
Cool-Warm Headwater (CWH)
Cool-Warm Mainstem (CWM)
Warm Headwater (WH)
Warm Mainstem (WMR)
River
The two primary biological metrics for assessing the overall community health of streams and
rivers are the fish index of biological integrity and the macroinvertebrate index of biological
integrity. These metrics have been in use for several years in Wisconsin. Different IBI
calculations are applied depending on the type of stream or river. DNR is in the process of
determining biological metrics to be used as phosphorus response indicators. For flowing
waters, these will likely include measures of primary productivity, macroinvertebrates, and
dissolved oxygen.
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RIVERS AND STREAMS – PREVIOUS FISH AND AQUATIC LIFE CLASSIFICATIONS
The condition of streams and rivers in Wisconsin were previously assessed for the following use
designations: Fish and Aquatic Life, Recreational Use, Public Health and Welfare (Fish Consumption) and
General Uses. The following provides details on the classifications and water quality goals against which
waters are assessed.
Fish and Aquatic Life (FAL) use designations
Wisconsin’s Fish and Aquatic Life (FAL) use designations for streams and rivers are categorized into the
following subcategories as defined in s. NR 102.04(3), Wis. Adm. Code:
Coldwater (Cold) Community
Streams capable of supporting a cold water sport fishery, or serving as a spawning area for salmonids
and other cold water fish species. Representative aquatic life communities associated with these waters
generally require cold temperatures and concentrations of DO that remain above 6 mg/L. Since these
waters are capable of supporting natural reproduction, a minimum DO concentration of 7 mg/L is
required during times of active spawning and support of early life stages of newly-hatched fish.
Warmwater Sport Fish (WWSF) Community
Streams capable of supporting a warm water dependent sport fishery. Representative aquatic life
communities associated with these waters generally require cool or warm temperatures and
concentrations of DO that do not drop below 5 mg/L.
Warmwater Forage Fish (WWFF) Community
Streams capable of supporting a warm water dependent forage fishery. Representative aquatic life
communities associated with these waters generally require cool or warm temperatures and
concentrations of DO that do not drop below 5 mg/L.
Limited Forage Fish (LFF) Community
Streams capable of supporting small populations of forage fish or tolerant macroinvertebrates that are
tolerant of organic pollution. Typically limited due to naturally poor water quality or habitat deficiencies.
Representative aquatic life communities associated with these waters generally require warm
temperatures and concentrations of DO that remain above 3 mg/L.
Limited Aquatic Life (LAL) Community
Streams capable of supporting macroinvertebrates and/or occasionally fish that can tolerate organic
pollution. Typically this category includes small streams with very low-flow and very limited habitat.
Certain marshy ditches, concrete line-drainage channels, and other intermittent streams.
Representative aquatic life communities associated with these waters are tolerant of many extreme
conditions, and require concentrations of DO that remain above 1 mg/L.
Fish and aquatic life use designations for individual waters are defined in chs. NR 102 or 104, Wis. Adm.
Code. In some cases, coldwater fish communities referenced in the 1980 Trout Book (Wisconsin Trout
Streams – Publication 6-3600(80)) may be codified by reference. Waters that are not referenced in code
Wisconsin Department of Natural Resources are considered default FAL waters and are assumed to
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support either a coldwater community or warmwater community depending on water temperature and
habitat. Assignment of designated uses for the protection of fish and aquatic life has been an iterative
process dating back to the late 1960’s. Many of the designated uses that are included in the Wis. Adm.
Code date back to the 1980’s.

LAKES AND FLOWAGES - NATURAL COMMUNITIES AND BIOLOGICAL ASSESSMENTS
Key variables that define water condition, including aquatic life inhabiting the lakes, were
identified for lakes. Lakes natural communities are based on lake surface area, stratification
status, hydrology, and watershed size. The Natural Community categories are:
Natural Community
lakes less than 10 acres
small
lakes 10 acres or greater
shallow seepage
shallow headwater
shallow lowland
deep seepage
deep headwater
deep lowland
other classifications (any size)
spring ponds
two-story lakes
impounded flowing waters

Stratification Status

Hydrology

variable

any hydrology

mixed
mixed
mixed
stratified
stratified
stratified

seepage
headwater drainage
lowland drainage
seepage
headwater drainage
lowland drainage

variable
stratified
variable

spring hydrology
any hydrology
headwater or lowland
drainage

DNR is in the process of determining which metrics will be used as phosphorus response indicators for
lakes. Chlorophyll a concentrations currently used and other metrics may include specific plant or algae
taxa and dissolved oxygen.

MONITORING CATEGORIES
DNR categorizes surface water monitoring into three categories. These are listed below and fully
described in the following pages;
1. Baseline - assessing the overall condition of surface water resources on a statewide basis.
2. Prescribed - directed monitoring activities with a common purpose and a suite of standard
monitoring procedures.
3. Project Monitoring - local research and/or management projects that are not covered by
baseline or prescribed monitoring activities
Baseline Monitoring
Current WDNR baseline monitoring Water quality protection is supported by implementing an annual
monitoring work plan that incorporates status, trends, probabilistic surveys, and reference site
monitoring.
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Trends monitoring – includes Long Term Trends Rivers, Biotic Integrity River sites,
Wadeable Trend Reference Streams, and Long Term Trend Lakes
Probabilistic surveys – stratified random sites including Natural Community Streams
sites, aquatic invasive species (AIS) sites, National Aquatic Resource Surveys (streams,
rivers, lakes, coastal waters, and wetlands)

Trends Monitoring
Trends monitoring is a baseline monitoring activity developed to track and analyze water quality trends
over time. Monitoring objectives are to collect basic water quality information, establish long-term
trends in ambient water quality across the state, provide program-specific water quality data and
document changes in water quality over time, and provide water quality information to support 305(b)
reporting and the TMDL/303(d) program
Long Term Trend Rivers Water Quality Monitoring Network
The Long Term Trends (LTT) Rivers monitoring program is a baseline monitoring activity developed to
track and analyze water quality trends in Wisconsin’s rivers. The current version of the network,
initiated in 2001, consists of 43 sites, with a minimum of one site per major river basin, generally located
near the mouth of each river located at or near a USGS stream flow gauge. Most of these sites are part
of an earlier trend monitoring efforts that contribute historic record of water quality data tracing back to
the 1970s and 80s.
The objectives LTT Rivers Monitoring are to: 1. collect basic water quality information on Wisconsin
rivers; 2. track and document changes in water quality over time; 3. provide water quality data at large
river sites that drain large watersheds, and; 4. provide water quality information to support 305(b)
reporting and the TMDL/303(d) program. These rivers are generally more likely than smaller streams to
receive full body contact recreational use, have a WPDES discharge, and provide at least some
information as down gradient indicators of water quality for upstream land and water management
practices. Sample sites are identified to incorporate as many of the data needs of the monitoring
objectives as possible. Samples are collected either monthly or quarterly.
There are two sites in the Rock River Basin: Rock River at Afton and Rock River at Watertown; samples
are collected monthly from each site. Long-term average annual concentrations and loads from these
sites are illustrated in Figure 9. Sampling parameters and collection frequency are listed in Table 1.
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Figure 9: Changes in Total Phosphorous (mg/L and tons/year) over time at Watertown and Afton sites.
Table 1: Long Term Trends River parameters and sampling frequency.
Parameter

Method

Metric

Frequency

Field Chemistry

Meter Collection

Temp C, pH, Conductivity, DO, %DO Monthly

Total Phosphorus

SLOH Analysis

N/A

Monthly

Diss Ortho Phosphorus SLOH Analysis

N/A

Monthly

NO2-NO3

SLOH Analysis

N/A

Monthly

TKN

SLOH Analysis

N/A

Monthly
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NH3

SLOH Analysis

N/A

Monthly

TSS

SLOH Analysis

N/A

Monthly

Chlorophyll A

SLOH Analysis

N/A

Monthly

Bac T (E-Coli)

SLOH Analysis

N/A

Monthly

Alkalinity

SLOH Analysis

N/A

Monthly

Transparency

Transparency Tube N/A

Monthly

Long-term Phosphorus trend data from the Afton site are plotted in Figure 10 and illustrate Phosphorus
reeducations following implementation of Technology Based Limits in WPDES permits, along with more
widespread adoption of Ag/NPS best practices upstream.

Figure 10: Total phosphorus in the Rock River at the long-term trends monitoring station Afton, WI.
This station is jointly operated with the U.S. Geological Survey.
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Large River Macroinvertebrate Site
This monitoring is coordinated to sample macroinvertebrates - 100 sites over a 5-year cycle including a
trend component where seven locations are sampled annually. The monitoring locations match those
used for fish IBI development and validation because they represent the variety of rivers, and stressors
acting upon those rivers, statewide. The data from this program is used to assess biologic integrity in
nonwadeable rivers as well as determine future impacts of regulatory or management decisions.
There are 2 sites in the Rock River Basin: Rock River at Happy Hollow and Rock River at Fort Atkinson.

NWMIBI Score

Rock River- Happy Hollow, Large River
Non-wadable Macroinvertebrate IBI,
2004-2012
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Figure 11: Non-Wadable macroinvertebrate IBI data for Rock River at Happy Hollow Road.
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NWIBI Score
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Figure 12: Non-Wadable macroinvertebrate IBI data for Rock River at Fort Atkinson, WI.
Wadeable Trend Reference Streams
The Wadeable Trend Reference Streams sites monitoring program samples 44 regionally based, leastdisturbed (reference) stream locations distributed throughout the State. Stream locations were
selected from a combination of the 2008-2009 reference stream project and best professional judgment
based on regional expectations of reference condition and stratified among natural communities. The
major goal of this monitoring program is to track long term variation in biological indices over time and
to understand natural variation and broad scale impacts of climatic events on biologic communities.
Secondarily, a suite of physical and chemical parameters are monitored over time to understand natural
variation in water quality.
There are 3 sites in the Rock River Basin: Otter Creek in Rock County; Kohlsville River in Washington
County; Scuppernong River in Waukesha County
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Otter Creek at Klug Road, HBI results
from 1997-2015
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Figure 13: Hilsenhoff’s Biotic Integrity (HBI) scores for Otter Creek at Klug Road, from 1997-2015.
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Figure 14: Macroinvertebrate Index of Biotic Integrity (MIBI) for Otter Creek at Klug Road, 1997-2015.
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Figure 15: Cool Water Index of Biotic Integrity (CWIBI) scores for Otter Creek at Klug Road, 2010-2015
Table 2: Wadable trend reference stream monitoring parameters, methods, metrics, and Frequency.
Parameter

Method

Metric

Frequency

Fish

Electrofishing

Index of Biotic Integrity-IBI

Annual 1X

Macroinvertebrate

D-Frame Kick Sample

HBI and Macroinvertebrate IBI

Annual 1X

Diatoms

DNI- field procedure

Diatom Nutrient Index

Annual 1X

Flow

Field flow collection

Standard Flow calculation

Annual 1X

Habitat

Lyons QHI method

Quantitative Habitat Evaluation

Annual 1X

Lab Chemistry

Total Phosphorus

Total Phosphorus

Annual 1X

Field Chemistry

Meter collection

Temp C, pH Conductivity, DO, %DO

Annual 1X

Long Term Trend Lakes
The primary objective of Long Term Trend (LTT) Lakes monitoring is to document long-term trends in
water chemistry within lakes. This data set also provides background for intra and inter-annual water
chemistry variability in other comparable lakes. These lakes help regional lake biologists answer
questions from the public. Lakes were included due to a particular problem or management action and
the data records may be used to evaluate the long-term effectiveness of the actions.
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Sixty-two lakes have been monitored annually as part of the LTT Lakes program since approximately
1986. Some lakes have records dating back to 1968 whereas others were added more recently. These
lakes are distributed across all four Wisconsin ecoregions and most lake natural communities. “Small
lakes” (< 10 acres area) are not represented (the smallest LTT Lake is 38 acres). The LTT Lakes were not
chosen to be reference lakes with minimal human disturbance; most lakes had been chosen based on
societal value and management actions taking place. LTT Lakes are sampled annually for water quality.
During spring turnover, temperature and dissolved oxygen profiles are taken along with Secchi depth
and an epilimnetic total phosphorus sample. Three times during the summer index period (15 July - 15
September), the following parameters are collected: temperature, dissolved oxygen, possibly
conductivity profiles, Secchi depth, epilimnetic total phosphorus, and chlorophyll a. In addition,
conductivity, pH, alkalinity, color, nitrate/nitrite. and total Kjeldahl nitrogen are collected from the
epilimnion once each summer. Every five years calcium and magnesium are sampled. On some lakes in
the west and north, aquatic plant point-intercept surveys are conducted every three years. Fifty-five of
the LTT lakes are also on the fisheries management rotation. These lakes are sampled for the abundance
and size of game fish every 1 – 12 years depending on the lake.
There are seven LLT Lakes in the Rock River Basin: Fox Lake in Dodge County; Lake Koshkonong, Lake
Ripley and Rock Lake in Jefferson County; Lake Keesus, Nagawicka Lake and School Section Lake in
Waukesha County

Figure 16: Average Secchi Depth by year on Lake Keesus in Waukesha County
Table 3: Long Term Trend Lake monitoring protocol summary
Parameter
*Secchi

Protocol details
Method
Equipment





Frequency



To nearest 0.1 m or ¼ ft
8 inch black and white disk
Spring turnover + 3X during summer index
period (15 July – 15 Sept)
Paired observers at least 10% of time, record
both readings separately
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QA/QC
*Total P*

Method
Equipment





Frequency



Field fixed, persulfate digestion
2m integrating sampler
Spring turnover + 3X during summer index
period (15 July – 15 Sept)
Field reps and blanks on 10% of samples

QA/QC
*Chl a

Method



Equipment




Frequency
QA/QC
*DO and
Temperature profile*

Method



Equipment





Frequency



Water filtered in your own lab (or mail water to
arrive at SLH by 2:00), fluorometric
2m integrating sampler
3X during summer index period (15 July – 15
Sept)
Field reps on 10% of samples
Profile at 1 m intervals
DO meter or multi-parameter sonde
Spring turnover + 3X during summer index
period (15 July – 15 Sept)
Calibration record

QA/QC
Conductance & pH
profile (field) optional

Method
Equipment





Frequency



Profile at 1 m intervals
Multi-parameter sonde
Spring turnover + 3X during summer index
period (15 July – 15 Sept)
Calibration record

QA/QC
Conductivity, pH, and
alkalinity (lab)

Method
Equipment





Frequency



Field collected, standard lab methods
2m integrating sampler
1X during summer index period (15 July – 15
Sept)
Field reps and blanks on 10% of samples

QA/QC
Color

Method
Equipment





Frequency



Field collected
2m integrating sampler
1X during summer index period (15 July – 15
Sept)
Field reps and blanks on 10% of samples

QA/QC
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Nitrogen series:
NO2+NO3, TKN, Total
Nitrogen

Method
Equipment





Frequency



Field fixed (sulfuric acid)
2m integrating sampler
1X during summer index period (15 July – 15
Sept)
Field reps and blanks on 10% of samples

QA/QC
Ca, Mg

Method
Equipment





Frequency



Field fixed (nitric acid)
2m integrating sampler
Once every 5 years. Check SWIMS to determine
sample years.
Field reps and blanks on 10% of samples

QA/QC
* Citizen Lake Monitoring Network (CLMN) volunteers may collect this data.

Probabilistic Surveys
Probabilistic survey designs provide statistically-valid estimates of conditions for large areas with the
data being able to be extrapolated with a high degree of confidence. Probabilistic survey conducted by
WDNR include;




Natural Community Streams Stratified Random sites,
Aquatic invasive species (AIS) sites,
and National Aquatic Resource Surveys.

Natural Community Streams Stratified Random Sites
The purpose of Natural Community Streams Stratified Random Sites monitoring is to assess the
condition of all of Wisconsin’s 45,000 miles of perennial streams. This probabilistic design allows the
condition of Wisconsin’s wadeable streams to be determined in a statistically valid manor. The results of
this analysis provide a statewide assessment of the physical, chemical, and biological quality of the
overall population of wadeable, perennial streams.
The number of Natural Community Streams Stratified Random sites in the Rock River Basin varies each
field season.
Aquatic Invasive Species (AIS) sites
Lakes
Wisconsin’s AIS monitoring program tracks the statewide distribution of AIS, increases early detection of
AIS, and verifies records. About 200 randomly selected lakes are monitored using the “Baseline
Statewide Monitoring – AIS Early Detection” protocols. The monitoring supports DNR and partners to:
1. Establish baseline data on statewide AIS distribution.
2. Track the rate of AIS spread in a number of vulnerable waterbodies.
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3. Evaluate the effectiveness of outreach and education efforts aimed at stopping the spread of
AIS.
Samples timeframe is from June 15 to September 15. Monitoring is from boat landing searches, snorkel
searches, shoreline meander, and plankton tows.
Rivers and Streams
WDNR Stream Biologists conduct routine assessments to document AIS occurrences when monitoring
streams for other purposes. Species targeted during monitoring events are those that may cause harm
to stream health and/or warrant a response. Protocols involve collecting presence/absence data and
some estimate of abundance. Regional AIS staff assist follow-up. The objectives are to use the data
derived from AIS occurrences to: establish baseline data on the statewide AIS distribution in streams; 2.
facilitate early detection of pioneer populations to enable early response efforts, and; 3. identify priority
locations for AIS monitoring.
Baseline AIS surveys were completed on average of 5 lakes per year. We also conducted additional
surveys of wetland invasive plants, such as Phragmites in Dodge County and searches for AIS that
needed verification at one or more sites per year. In the future, AIS Surveys will be conducted on 2-4
lakes per year.
AIS Survey Type

Year (s)

Number of
Lakes/streams surveyed

AIS Early Detection (AIS ED project
and Directed Lakes AIS ED)
Starry Stonewort (SCR Staff and
others)
AIS ED for streams

2011-2016

Phragmites specific surveys

2014-16

New Zealand mudsnail specific
surveys (benthic, no eDNA sites)
Glyceria maxima

2013

18; two had repeat
surveys
~ 30 lakes and major
river access points
76 fieldwork events
(some locations are
repeated from year to
year so some duplicates
counted)
Dodge County
Rock County-primarily a
review of reported sites
2

River Alliance Snapshot Day
Participation w/volunteers
Sites with species needing
verification

2015-2016

2015-2016
2015-16

2015-16

2010-2016

2; anticipate assisting in
2017
17
Not sure how to
determine*
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Figure 17
National Aquatic Resource Surveys (streams, rivers, lakes, coastal waters, and wetlands)
The surveys are conducted nationally and funded by EPA. Surveys are done on five waterbody types
(streams, rivers, lakes, coastal waters, and wetlands) on a five year rotation (one type of survey each
year). WDNR participates in the surveys and often adds additional sites for a state scale statistically
valid survey.
https://www.epa.gov/national-aquatic-resource-surveys
Table 4: National Aquatic Resource Rotation
Field Year

Survey

2007

National Lakes Assessment

2008 - 2009

National Rivers & Streams Assessment

2010

National Coastal Condition Assessment
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Field Year

Survey

2011

National Wetland Condition Assessment

2012

National Lakes Assessment

2013 - 2014

National Rivers & Streams Assessment

2015

National Coastal Condition Assessment

2016

National Wetland Condition Assessment

2017

National Lakes Assessment

2018-2019

National Rivers & Streams Assessment

2020

National Coastal Condition Assessment

2021

National Wetland Condition Assessment

Number of sites and site location varies by the type of survey and the year the survey was conducted.
Prescribed Monitoring – Statewide and District Collaboration
Prescribed Monitoring includes directed monitoring activities with common purpose and a suite of
standard monitoring procedures. A major goal of this monitoring effort is to coordinate water body
selection across disciplines (e.g., more integration between streams and lakes, water resources and
fisheries) to obtain diverse data sets from the same water body (e.g., water chemistry, physical habitat,
and biological data on a single lake). However, the field sites will vary from year to year and will be
selected jointly by District and Central Office staff. In some cases Prescribed Monitoring projects may be
used for stream, river and/or lake monitoring waterbodies individually for whole watersheds.
For those areas in the state where protection is warranted or pollutant problems are known, such as an
impaired water or an existing listed watershed where a TMDL is needed, more intensive sampling will
occur to verify the cause, extent, or loading rates of the pollutant or problem. Prescribed monitoring is
designed to meet statewide data needs through consistent data collection schemes and generalized site
selection priorities, however watershed/site selection and monitoring designs are developed by
Districts. Four examples of this type of work include targeted watershed, follow-up monitoring for
impaired waters, nonpoint project evaluation, and directed lakes assessments.
Targeted Watershed Assessment
Targeted Watershed Assessment (TWA) monitoring provides a rotating watershed approach for baseline
data collection that blends baseline work with targeted and effectiveness monitoring. The TWA design
involves higher intensity monitoring focused in smaller geographic areas like the HUC 12 scale (~29-mi2).
Approximately five to six sites are sampled in each HUC 12. Targeted watersheds selected for
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monitoring will generally fall into one of four categories; evaluation, effectiveness, planning, or
protection monitoring. Evaluation monitoring may include identifying stressors in a watershed where
biological impairment has been identified, but the pollutant or “stressor” is unknown; effectiveness
monitoring is to measure the success or effectiveness of implementing practices to improve water
quality; planning monitoring can involve developing nine key element plans or filling in gaps for
watershed plans, and; protection monitoring can include monitoring high quality waters vulnerable to
degradation. TWAs may be used to assess streams and rivers only or streams, rivers, and lakes in a HUC
12 watershed. Generally, lakes will be included in watersheds where non-point source nutrients are
problematic. Water quality measurements, water chemistry samples, macroinvertebrates, fish, habitat,
and flows/water levels are collected. These core indicators will be supplemented by intensification areas
at pour points including six grab samples (one per month from May through October). Following
selection of the watershed, sites for baseline sampling are identified based on criteria specified in the
TWA sampling protocol document. Additional sites may be added to identify stressors such as
wastewater treatment facilities, stormwater runoff, landuse practices, and in-place pollutants.
For field season 2015 the TWA project in the Rock River Basin is the Sixmile Creek, Pheasant Branch
Creek, and Dorn Creek watersheds in the Lake Mendota Watershed
Impaired Waters Follow-up
Sites selected based on needed data to fulfill assessment needs. These include, but are not limited to 1.
sites suspected of being impaired but lack the minimum data requirements needed to make
assessments determinations; 2. sites with poor biologic health but without known pollutants, or; 3. sites
listed as impaired for specific pollutants but monitoring data does not exist or does not meet current
listing standards.
Number of sites, site location, distribution across the state, and number of sites varies annually.
Nonpoint (319 Nine Key Element) Project Evaluation
EPA Section 319 grant funding is focused on the restoration of impaired waters through the
implementation of watershed-based plans that meet EPA’s “9 key elements”. Evaluation monitoring is
conducted to assess project effectiveness during and after BMP implementation. The monitoring must
take place within an approved 9 key element plan watershed.
The two focused monitoring areas within 9 key element watersheds are: 1. impaired waterbodies that
have been listed due to NPS impacts and are shown through in-stream monitoring that they can be
delisted due to implementation measures in the watershed, and; HUC-12 watersheds that show
watershed-wide water quality improvements due to NPS implementation measures.
http://dnr.wi.gov/topic/nonpoint/documents/NineKeyElementWatershedPlanAreas.pdf
For field season 2015 the Nonpoint Project Evaluation project in the Rock River Basin was the Lake
Mendota Watershed; waterbodies include Token Creek, the Yahara River, the Harbison (or Peterson)
Branch, and two un-named tributaries.
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Directed Lake Assessment (including Aquatic Plant Management and Critical Habitat)
Directed Lakes monitoring includes a standardized lake monitoring approach for plants and habitat. The
objective of directed lake surveys is to strategically collect holistic lake information needed for
assessment and management needs on a two-year planning cycle. The focus of this work is to collect
biological, physical, and chemical data on lakes with a statewide perspective, but also to address
localized lake management issues including: aquatic plant management, shoreland zoning, high capacity
wells, lake restoration projects, dam regulations, and blue green algae blooms. At a minimum,
monitoring surveys will include: water chemistry samples for the Trophic Status Index (Secchi depth,
water temperature/dissolved oxygen profiles, an epilimnetic sample of total phosphorus and chlorophyll
a (taken at least once during the summer index period), an aquatic plant point-intercept survey, and a
shoreland habitat survey. Some assessment needs (i.e., 303(d) reporting) will be fulfilled by Follow-Up
monitoring, if there is existing data to suggest impairments. Directed Lakes monitoring will provide
opportunity to collect initial baseline data on lakes that do not have any TSI data. Lakes are prioritized
for monitoring if they are on the fisheries management monitoring rotation and if they lack other means
of data collection (e.g., lake grants). Lakes are stratified by geographic location, lake type, and lake size.
Some lakes are chosen for protection activities and some for impairment or restoration activities.
Within-Lake Evaluation Monitoring provides opportunity to monitor lakes undergoing management,
including: herbicide treatments for Eurasian Water Milfoil, drawdowns, alum treatments, aeration, etc.
Although evaluation monitoring should be a part of lake management grants, there is still a need to do
additional monitoring or monitoring that extends past the life of the management grant.
Critical Habitat Designations should be done in collaboration with the Fisheries and Watershed Bureaus.
For field season 2015 monitoring Mud Lake in Jefferson County is the Directed Lakes Assessment lake in
the Rock River Basin.
Project Monitoring
Monitoring focused on local research and/or management projects that are not covered by baseline or
prescribed monitoring activities. Projects approved through a competitive evaluation of proposals.
Examples of projects include:








Supplemental monitoring for Total Maximum Daily Loads
Wetland assessments associated with specific stressors
AIS extent monitoring (e.g. New Zealand mud snail)
Blue-Green Algal Toxins
Monitoring to support permit decisions (high capacity wells, WPDES, mining, Chapter 30, etc.)
Stressor identification
Ambient and Sediment Toxicity Testing to gather data that can be used to support problem
assessment or improve the accuracy of the 303(d) list.

For field season 2015 there are not any projects in the Rock River Basin.
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CITIZEN-BASED MONITORING
Volunteer Stream Monitoring (VSM), Level 1
Data generated may be used locally for specific purposes outlined by a coordinating group. Data may
also be used statewide for generalized screening purposes (e.g., a first assessment of a parameter used
alongside other data to see if similar waterbodies are found to have potential water quality problems),
but will not necessarily be used by the Department of Natural Resources for making management
decisions. Water Action Volunteers Stream Monitoring Program (WAV) provides methods for monitoring
streamflow, instantaneous temperature, dissolved oxygen, and water clarity on a monthly basis. The
WAV Program also provides protocols for assessing stream biological conditions based on a biotic index
of macroinvertebrates (which correlates closely to Hilsenhoff BI but is “less scientific”) and the presence
or absence of a subset of aquatic invasive species. Level 1 data is stored in the DNR database.
Volunteer Stream Monitoring, Level 2
Status and trends level monitoring following a specific monitoring schedule, including specific times and
(often) locations for monitoring. If defined methodology and quality assurance procedures are followed
data will be stored in a DNR database and will be used in the same manner as any Department collected
data for status and trends monitoring. The Level 2 Water Action Volunteers Program provides methods
for monitoring continuous temperature, water clarity, and dissolved oxygen using YSI 550A meters.
Volunteer Stream Monitoring, Level 3
Special projects with a variety of focuses. Citizen involvement will vary widely in this level of monitoring.
Currently there are ongoing research projects to study various E. coli monitoring techniques for use by
citizen monitors and to study the efficacy of using citizen monitors to identify macroinvertebrates to
family level. Volunteers are collecting samples for analysis at WSLH for total phosphorus and, for the
Wisconsin River Basin TMDL, volunteers are involved in a more detailed stream flow study.
Citizen Lake Monitoring Network (CLMN)
The Citizen Lake Monitoring Network, the core of the Wisconsin Lakes Partnership, involves over 1000
citizen volunteers statewide. The goals are to collect high quality data, to educate and empower
volunteers, and to share this data and knowledge. Volunteers measure water clarity, using the Secchi
Disk method, as an indicator of water quality. This information is then used to determine the lakes
trophic state. Volunteers may also collect chemistry, temperature, and dissolved oxygen data, as well as
identify and map plants, watch for the first appearance of aquatic invasive species near boat landings, or
alert officials about new infestation on Wisconsin lakes.
In addition, satellite images are used to retrieve water clarity data for lakes across the state. This effort
began in 1999 when the University of Wisconsin-Madison Environmental Remote Sensing Center (ERSC)
developed a model for the retrieval of water clarity data from satellite images and Citizen Lake
Monitoring Network volunteers provided on-the-ground Secchi data to calibrate this model for each
satellite image. Water clarity data was retrieved for over 8,000 lakes statewide between 1999 and 2001.
The DNR continues to analyze data in this way today in its remote sensing program.
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Lakes are managed for healthy ecosystems and quality recreation using a community and science-based
approach using the citizen-based collected data. The lake monitoring network by adding and
implementing new protocols e.g. color, blue green algae, and lake levels; conducting annual staff/trainer
refresher course; providing refresher training/audit for all volunteers every five years; conducting a field
QA/QC on 10% of the volunteers per year and encourage every new Secchi volunteer to accept training
in AIS monitoring.
Table 5: Lakes Currently Monitored as part of CLMN
Lake

Station ID#

County

CLMN Monitored Since

Chemistry

683297

Waukesha

1990

Yes

Beaver Dam Lake

143311, 143122

Dodge

1995

Yes

Blue Spring Lake

283117

Dodge

1988

No

Clear Lake

543247

Rock

1990

Yes

Delavan Lake

653215

Walworth

1986

Yes

Druid Lake

673120

Washington

1990

Yes

Fowler Lake

683122

Waukesha

2006

Yes

*Fox Lake

*143123

Dodge

*1987

Yes

Friess Lake

673202

Washington

1986

Yes

Golden Lake

683123

Waukesha

1989

Yes

Goose Lake

133463

Dane

1986

No

Hunters Lake

683170

Waukesha

1994

Yes

Lac La Belle

683125

Waukesha

1986

Yes

Lake Five

673225

Washington

1990

Yes

*283119, 543266, 1022780

Jefferson

2010

Yes

Lake Lorraine

653255

Walworth

2006

Yes

Lake Monona

133123

Dane

1989

Yes

*Lake Ripley

*283122

Jefferson

*1989

Yes

Lazy Lake

113075

Columbia

1993

Yes

Little Friess Lake

673250

Washington

2000

Yes

Lost Lake

143275

Dodge

2010

Yes

Ashippun Lake

*Lake Koshkonong
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Lake

Station ID#

County

CLMN Monitored Since

Chemistry

Lower Spring Lake

283201

Jefferson

1994

Yes

Moose Lake

683168

Waukesha

1993

No

North Lake

683137

Waukesha

1986

Yes

Odana Pond

10021231

Dane

2007

Yes

Okauchee Lake

683142

Waukesha

1995

Yes

Ottawa Lake

683202

Waukesha

2002

Yes

Pike Lake

673123

Washington

1986

Yes

Pine Lake

683201

Waukesha

2008

Yes

Pretty Lake

683325

Waukesha

1989

Yes

Red Cedar Lake

283223

Jefferson

2004

Yes

*Rock Lake

*283123

Jefferson

*1988

Yes

Silver Lake

683145

Waukesha

1990

Yes

Sinissippi Lake

143272

Dodge

2003

Yes

Storrs Lake

543246

Rock

2011

Yes

Tripp Lake

653277

Walworth

2006

Yes

Turtle Lake

653214

Walworth

1993

Yes

Upper Nemahbin Lake

683256

Waukesha

1986

Yes

Whitewater Lake

653126

Walworth

1986

Yes

Figure 8: Lake Monona – Squaw Bay: Trophic State Index
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ADAPTIVE MANAGEMENT MONITORING
Adaptive Management monitoring discussed in greater detail in the “Adaptive Management Technical
Handbook (Guidance Number 3900-2013-01; Version 1):
http://dnr.wi.gov/topic/SurfaceWater/documents/AdaptiveManagementHandbooksigned.pdf
Oconomowoc
The City of Oconomowoc has an Adaptive Management Plan to improve the water quality of the many
lakes and rivers in the Oconomowoc River watershed. To plan will lead to implementation practices that
reduce non-point source pollution from urban storm water, construction sites, and agricultural land to
improve water quality, thus enabling the City to reach compliance with the Department of Natural
Resources wastewater and storm water permit requirements in a cost-effective manner. Since the
Oconomowoc River is upstream of the Rock River, the program will also improve the water quality of the
Rock River and aid in the objectives of the Rock River Total Maximum Daily Load. The specific pollutants
to be reduced are phosphorus and total suspended solids. Other benefits of the program in addition to
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improving surface water quality in area streams and lakes will be enhanced habitat and wildlife, reduced
aquatic weed growth, and reduced algal blooms.
Oconomowoc Watershed Project Website:
http://oconomowocwatershed.com/
Yahara WINS
The Yahara watershed, like many others, is threatened by excessive phosphorus from sources as such as
agricultural runoff, urban stormwater and wastewater treatment plant discharges. The elevated
phosphorus levels are a threat to water quality and aquatic life throughout the area.
The Yahara Watershed Improvement Network (Yahara WINS), led by MMSD, began in 2012 as a fouryear pilot project to reduce phosphorus loads and meet more stringent water quality standards
established by the Wisconsin Department of Natural Resources (WDNR). This groundbreaking program
employs watershed adaptive management, a strategy in which all sources of phosphorus pollution in an
area work together to meet water quality goals. This strategy is more effective and less expensive than
the sources working separately on individual solutions. Partners in Yahara WINS include cities, villages,
towns, wastewater treatment plants, agricultural producers, environmental groups and others.
Yahara WINS Website:
http://www.madsewer.org/Programs-Initiatives/Yahara-WINs
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