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Dr. Hans-Olaf Pfannkuck was a hydrogeology professor at the University of Minnesota and a pioneer in the
field of watershed management and groundwater-surface water interactions. In 1969, the first District

management board agreed to work with him to install and oversee 18 wells to monitor groundwater as
part of a larger study he was conducting on groundwater management. During this period, Dr. Pfannkuch
also developed a Stream Stability Assessment that is a key piece of the District’'s own Creek Restoration

Action Strategy developed in 2015.
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The first step in protecting and restoring e & e
water resources is to understand both their il ] S
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current conditions and trends over time.
Throughout its history, the watershed district
has employed a suite of methods and tech-
nologies to learn from and better understand
the health of the waters in our community.
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Above: Excerpts from the early Lake Riley study, showing the approach to understanding the dynamics of the lake.
Left: an aerial photo of the portion of the eastern portion of Lake Riley in 1971 (MHAPO)

Inventorying wetlands

AGREEMENT

THIS AGREEMENT is made this Z( day of 2//\,4,1 B 197_Z

Wetlands are critical ecological and community assets. They pro- G e BT T S e o e
vide significant wildlife habitat and refuge, while also supplying ;j;g:::j1c::;;“;:::;szzjmfter sscenesd 20 a3 the Totute, " und ho LAY
aesthetic, recreational, and water quality treatment benefits. | 0P 0 R
In the 1970s, the Department of Natural Resources (DNR) conducted an inventory of analysis fMdkplfdldldph:dphhpde
wetlands in the Metropolitan region via aerial photographs to better understand their e mh:h:b survey and identify the types of wet-
extent. In 1977, the District agreed to partner with the DNR, and paid $840 to support lands within the district which provide significant wildlife, recreational

and aesthetic opportunities. These wetland areas, located in the heart of

the project in return for copies of the report concerning RPBCWD areas.

a fully developed urban area, are important to the District's water manage-

ment programs since they provide temporary storage of surface waters which

® ® In 2018, the District began the process of updating and deepening this understanding
T h e b e gl n n I n g Of through an inventory of all the wetland area within its boundaries. The inventory L i i e e i e A e
involves on-the ground assessments of local wetlands including hydrology, geomor- wetland areas, and the overall water and related land menagement plans for
phology, soil analysis, cultural significance, water quality benefits, habitat benefits, and Ao Diaexot Wil b STt bt cho scitons 2 UG S dbing o Jerad it
I o n g-t e r m d a t a plant communities. This inventory will give the District a better understanding of the hdhhffl:pfl bdldfhi
health and extent of local wetlands. It will also lay the foundation for improving the the District.
THEREFORE, IT TS AGREED BETWEEN THE PARTIES HERETO:

When monitoring a water resource, it is important to collect protection of the remaining wetlands as well as the restoration of drained, filled, or

data over time in order to track hOW the healthy Of the re- otherwise degraded wetlands. The State agrees that it will cause to be submitted to the District
< one set of 1:24,000 overlays (which can be used with 7-1/2' USGS quad base or

source changes. This type of data is the basis for almost all
management decisions by helping scientists understand what
is going wrong so they can find out why and how to fix it.

photo maps), that cover the area of the District. Each overlay will include

an identifying title block, located and annotated wetlands, and an area
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Most data records for the District begin in 1972, and the 1975 Lake Water Quality
Report was the first time the District was able to analyze trends in water quality,
and how the community and the water interact.
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Above: a 1977 agreement between the District and the MN DNR to
support the DNR's wetland assessment work

Left, top: wetland inventory map

Left, bottom: District staff collecting wetland data




Water monitoring

The District understands that data collection and decisions
based on sound science are critical to protecting, managing,
and restoring water resources. Because of the dynamic and
the ever-changing nature of water resources, the District op-
erates an extensive lake and stream management program.

Data is collected year-round on lakes, streams, wetlands, and ponds. This work
requires a coordinated effort with city partners and other regional partners. Vol-
unteers also contribute to this work, through service learning internships at the
District, as well as through other programs like the Metropolitan Council’s Citizen
Assisted Monitoring Program, supported by local cities, and the county’'s Wetland
Health Evaluation Program.

A student service learner from the University of Minnesota helps collect winter lake monitoring data
in 2018. These student volunteers have been an important part of the District team since 2013,

helping to increase the District’s capacity to do its work.

Continuous collection

Partnership and coordination are an important part of water
resource management. The Watershed Outfall Monitoring
Program is administered by the Metropolitan Council.

These stations continuously monitor flow and the concentrations of pollutants
such as phosphorous and sediment near the outlet of each creek. The work is

part of the Metropolitan Council's long-term monitoring program which identi-
fies pollutant loads entering the Minnesota River.

Monitoring
water quality

This station
is operated in
partnership by the
Riley Purgatory Bluff
Creek Watershed
District and the
Metropolitan
Council
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Peering into the past

Paleolimnology is the study of lake sediment to gain insights
into the history of a lake's health and ecosystem. Looking back
150 to 200 years, we can get an idea of how a lake was prior to
European settlement and urbanization. To conduct the stud-
ies, a long tube is pushed down through the lake sediment to
collect a core sample several meters long. Researchers then
look at the chemical composition of the soil as well as the
abundance of microorganisms, called diatoms, and the rate of
sediment accumulation’.

In the last few years, the District has worked with the St. Croix Watershed Research
Station at the Science Museum of Minnesota to conduct Paleolimnology studies in
several lakes. These include Mitchell, Lotus, Round, Silver and Rice Marsh Lakes.

Most of the reports show data consistent with known developmental periods - sedi-
ment accumulation and phosphorus levels increase sharply when the local area is
developed, and the microorganisms respond accordingly.

For example, both Lotus Lake and Round Lake used to be mesotrophic lakes? (me-
dium nutrient levels and biological productivity, and clear water?). Because of
human changes to the landscape, they have become eutrophic? (high nutrients and
high productivity).

Since the early 2000s, management actions and regulations have allowed these two
lakes, as well as all others in the District, to return to sedimentation levels almost as
low as pre-settlement times'“. This does not mean the lakes have returned to
pre-settlement conditions, but they are healthier, and likely to improve with contin-
ued attention.

Near right: a researcher collects a core sample of sediment to be used in a
paleolimnology study

Far right, top: a graph of sediment accumulation rate over time in Rice
Marsh Lake. Sediment accumulation rate increased drastically in the
1940°s.

Far right, bottom: sediment layers and their dates. Each of these layers
were analyzed for diatoms.

Increasing capacity
with DIY technology

The amount of data that can be collected is often
limited by cost. Conventional monitoring equip-
ment can be very expensive. In 2018 the District
began working with the company LimnoTech to im-
plement EnviroDIY technology into everyday Dis-
trict water monitoring and data collection.

Using open-source code and inexpensive components in the “Do It
Yourself” tradition, these stations are a reliable, cost-efficient alter-
native to monitoring stations used by the District in the past. Not
only is there the added benefit of staff being able to edit and trou-
bleshoot sensor/station programming on their own, but these sta-
tions are set up to allow for staff, and eventually the public, to
access and review real-time data remotely. Additionally, staff can
deploy these for Education and Outreach Programming, so kids can
instantly compare water quality they collected with the logger data.

Above: staff assess the amount of erosion in a part of Bluff Creek
Below: map of creek health assessment scores form the CRAS

The insides of an EnviroDIY unit. Staff learned to construct and program the units from
Limnotech and now have them deployed through the District.

Understanding
creek health

With three distinct creek watersheds spanning different
communities, ecosystems, and topographies, it can be
challenging to prioritize restoration projects. To address
this need, the District developed the Creek Restoration
Action Strategy (CRAS) 2015.

The CRAS was built to be a comprehensive yet straightforward ranking
system. It integrates multiple assessments including water quality, stream
stability, and habitat to determine which creek reaches are healthiest, and
which could use help. The strategy also incorporates human factors like
partnership opportunities and public education into the ranking. After
assessing the entire length of each creek, the District now returns to reach-
es on a rotating schedule to update the assessment and track changes
over time. The CRAS has lead to the identification of multiple high priority
restoration sites, where projects are planned to be conducted. The Minne-
sota Association of Watershed Districts awarded CRAS the “Program of the
Year” award in 2015.
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Table 1. Samples prepped for diatom analysis.
Depth (cm) Lead-210 Date
2 2014
16 2009
32 2002
44 1997
60 1986
76 1976
88 1970
100 1963
116 1953
128 1946
144 1932
152 1923
164 1908
180 1885
192 1867






