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Summary
The Madison Stream Team is proud to present the 2013 Annual
Report. In this document, readers will find information on the
highly successful water monitoring
program, the incredible
volunteers who make it possible, and summary of findings from
the 2013 sampling year.
The Stream Team hopes that as a result of their hard work, we
can all continue to value the important streams in the Madison
Valley, and understand the roles that we all play in ensuring
healthy waterways.

For more information or to get involved, contact:
Sunni Heikes-Knapton, Madison Watershed Coordinator
mwc@3rivers.net or 406-682-3181
Online report available at: www.madisoncd.net
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History of the Madison Stream Team
The Madison Watershed encompasses a vast landscape of snow
covered peaks, steep headwater streams, grassy rangelands,
and lush river corridors. Given its prime location, the lands and
waters of the Madison Valley have been valued by generations
of farmers, ranchers, recreationists, and outdoor enthusiasts.
In addition to enjoying the natural resources that the valley
provides today, people also seek to ensure that these resources
will be available for use by future generations in a state that is
as good, or better, than their current condition.

As a result of local people’s concern for the continued health
of the Madison Watershed, the Madison Stream Team was
created in 2010. This local initiative allows volunteers to collect water quality data on streams in the Madison watershed. Now in its fourth year, the program continues to expand; engaging more volunteers and community members,
and monitoring additional waterways in the Madison Valley.
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Objectives and Training







Highlights from 2013

Train volunteers on
proper methods for
measuring water quality
and quantity.



Collect baseline water
quality data in order to
assess the condition of
impaired streams.



Educate community
members on the causes
and consequences of water quality impairments.
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15 volunteers put in
over 225 hours of time
throughout the 2013
sampling season.
These volunteers
helped collect 698
data points on 6 area
streams

Stream Monitoring Parameters
The parameters chosen for
monitoring
are
common
evaluations of stream health,
and may be the designated impairment
for
individual
streams. Sampling efforts were
cooperative with the Montana
DEQ Assessment.

Tested in the Field:
Temperature
 pH
 Dissolved Oxygen
 Specific Conductance
 Turbidity
 Discharge
 Pebble Count
 Nuisance Algae Growth


Tested in Laboratory Analysis:
Total Persulfate Nitrogen (TPN); Nitrate-Nitrite as N; Total Phosphorous
as P, and Arsenic (Blaine, Moore’s and O’Dell only)

Riparian
Assessment Photos
New in 2013 are riparian photo assessments for each site.
Photos are taken at a
repeatable location in
order to monitor how
conditions are changing over time.
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Locations of All Sampling Sites
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Volunteers
“The highlight for me was watching the Youth Conservation Corps learn and grow. Participating in the
Stream Team is such a great way for them
to learn about water quality and monitoring procedures while also introducing
them to potential career opportunities in
the environmental sciences...I know that
the positive influences/experiences they
take away from working with the Stream
Team will last a lifetime and will encourage them to be aware, involved, and
conscientious when
it comes to
natural
resource
issues.”
-Tana Nulph

Tana Nulph—Member Since 2012
Kelly Welch—Member Since 2013
Youth Conservation Corps—High School
Aged Crew- Members since 2012
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August

July

Blaine Spring Creek
Notable Stream Activity: The Ennis National Fish Hatchery
is situated at the headwaters of Blaine Spring Creek. The
hatchery is currently in the process of designing and constructing a treatment wetland to mitigate hatchery raceway
effluent. This constructed wetland is an alternative to mechanically treating the water, which is more expensive, and
requires the use of fossil fuels. The wetland system is comprised of a variety of native plants. Together, these plants
not only purify the water, but also provide valuable habitat.
Project partners: Ennis National Fish Hatchery, Montana State University College of Engineering
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Dave Bricker—Member Since 2010
Margaret Chaika—Member Since 2012
Tom Cracraft—Member Since 2010
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Moore’s Creek
Notable Stream Activity: In 2008, the Valley Garden Ranch began a
project to improve the health of aquatic, wetland, and riparian habitat
within the vast acreage near Moore’s Creek. The restoration included
work to improve and restore the channel function and historic hydrology by combining riparian and in-stream restoration with the reestablishment of historic spring hydrology. Included in the work was
addressing a historic drain ditch to reestablish approximate historic
water surface / groundwater elevation and promoting growth of a
healthy wetland/riparian plant community. Direct stream restoration
activities included narrowing and stabilization on over-widened and
unstable sections of channel.

July

September
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Larry Hudson—Member Since 2010
Ron Humphrey—Member Since 2010
John Rice—Member Since 2012
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July

North Meadow Creek

Notable Stream Activity: The Owens Family has been ranching the
land along North Meadow Creek since 1945. In 2013, they launched
an effort with the NRCS to improve their production through careful
tracking of water use and regular soil testing. Areas which had previously been under flood irrigation are now under pivot irrigation, reducing the risks of erosion and improving crop production. At the
same time, the family is taking steps to directly improve the health of
the soil by planting diverse crops that build the ability of the soil to
retain moisture. Regular soil testing ensures that fertilizer and other
amendments applied to the crops are only what is needed, eliminating the danger of over-application. Because of the recent nature of
the project, the benefits to the land and water of the North Meadow
Creek area are still being realized.
Project partners: Owens Ranch, NRCS
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“The highlight is doing the work and obtaining
base data so in the future, we know what was
what at the time of the volunteer days. It's
very important to take care of the headwaters,
and know exactly what the base data is; the
more knowledge the better.”
-Donna Jones

Cathie Jean—Member Since 2010
Donna Jones—Member Since 2010
Jim Kramer—Member Since 2012
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O’Dell Creek
Notable Stream Activity:
O’Dell Creek, a spring-fed tributary to the Madison River, was straightened and ditched in the 1950s for agricultural production. Restoration of the stream and wetlands began in 2005 and continue today.
To date, approximately 10 miles of spring creek and 500 acres of riparian wetlands have been restored. In response to this multiyear ecosystem restoration, a habitat has been improved for fish, wildlife, and
a unique wetland community.
Project partners: Longhorn and Granger Ranches, Trust for Public Lands, Madison River Foundation, Montana Fish Wildlife and Parks, and NRCS.
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Liz McCambridge—Member Since 2012
Helen Powell—Member Since 2011
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South Meadow Creek

Notable Stream Activity: The South Meadow Creek project was
implemented in 2010 as a resource improvement project. The
project included replacement of an aging and inefficient irrigation structure, allowing for more efficient use of water and fisheries improvement. Installation of riparian fencing and a hardened crossing along South Meadow Creek directly addresses riparian health and in-stream conditions. The riparian photos are
particularly useful in tracking the response to conditions along
South Meadow Creek as a result of the change in grazing management techniques along the stream.
Project Partners: Montana DNRC, PPL Montana, Montana Fish Wildlife & Parks

July 2012

July 2013
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Dave Bricker—Member Since 2010
Larry Krokes—Member Since 2010
Dick Rohrbaugh—Member Since 2010
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West Fork
Notable Stream Activity:
In summer 2013, a restoration
project was initiated on the West Fork
of the Madison. This project aims to improve habitat,
and reduce sedimentation in the river. To address these
issues the project plans include: installing two miles of
fencing along the river to allow vegetation to recover; and
install hardened crossings at the confluence of the West
Fork and Elk River. Implementation of the project was
delayed in 2013 due to the Eureka fire, but work is
scheduled to begin summer of 2014.
Project Partners: Madison River Foundation, Greater Yellowstone Coalition, USFS

Eureka Fire Update
The Eureka Fire was started by a lightning strike on August 12,
2013. The fire burned roughly 6,500 acres over the course of
nearly a month. Because the disturbance creates a risk of major
erosion events in the following years, the Forest Service is installing enlarged culverts throughout the West Fork watershed
to better manage potential runoff events.

August

July
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Moore’s Creek E. Coli Project
In addition to monitoring
the standard parameters
on Moore’s Creek, we
also participated in a joint
project with Montana
State University Extension Water Quality that
measured E. coli in
Moore’s Creek. In 2012—2013, a total of 94 samples
were collected by several groups. Samples were collected synoptically from the headwaters to the mouth,
or at a single site hourly during the day.
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Science Fair Study:
Moore’s Creek E. Coli
samples collected and
analyzed
by
student
Chance Story were also
used in his 2014 Ennis
School Science Fair project.
His hard work
earned him a 1st place
ribbon for his class.

Science Club Study:
The Ennis High School
Science Club also completed 2 hourly samples
on Moore’s Creek during
2013. The samples were
collected downtown Ennis, and the data was
added to samples taken
in 2012. Results indicate
significant levels of E.
coli during all days.
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Data
Results from the 2013 data are provided in summary format. The following sections include significant sets of data, illustrating trends and outliers in the parameters and what may be driving the conditions. For each stream, data is displayed from the upper most site to the lower most site.

pH

The concentration of the

hydrogen ion [H+] activity in a
solution determines pH. For
cold water fisheries in Montana, a pH range of 6-8.5 is optimal. Toxic limits of pH values
are < 4.8 and > 9.2, due to synergistic effects, where the consequences of a pollutant can be exacerbated when combined with pH levels outside of the optimal range. Geology is an important driver for pH, and calcium carbonate dissolved from limestone is at work keeping pH values above 7.

Dissolved Oxygen
Dissolved Oxygen is a
measure of the amount of
oxygen gas dissolved in water. Dissolved oxygen levels
are inversely related to water temperature. Dissolved
oxygen is critical for respiration for aquatic life.
Threshold for cold water biota is 8 mg/l. All sites except the spring source on Blaine Spring creek are within
healthy levels for 2013. It is not unusual that the spring source site has lower levels because groundwater has lower DO and the water has not had a chance to
pick up oxygen from the atmosphere.
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Temperature

Stream temperature fluctuations are a result of both natural

and human causes, including changes in season and groundwater recharge, urban
discharge, lack of riparian vegetation, or channel modifications. As temperature
increases, the biological activity also increases, while
the dissolved oxygen of a
stream decreases. Aquatic
organisms, such as fish and
macroinvertebrates, become
stressed with high temperatures. The stress threshold
for salmonid fishes is 19°C.
The 2013 data was collected
in 2 formats; a single measurement taken during each
site visit (top graph), or hourly
measurements recorded
throughout the year (middle
and lower graphs).
The upper graph displays
measurements taken during
July, illustrating how water
temperature is directly related to air temperature.
The hourly measurements
shown in the middle and lower graph illustrate differences in daily temperature
patterns. The rather constant temperature of SM LKRD may be an indication of
groundwater influence while the SM EDC temperature mirrors air temperature
during the low flow period of summer. Moore’s Creek temperatures are similar in
trends, again with nearly all values below the 19°C threshold.
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Specific Conductivity
Specific conductivity is the ability for water to conduct an
electrical current. Conductivity
is affected by the presence of
inorganic dissolved solids that
enter streams, and it can be
used to indirectly measure the amount of total dissolved solids that can come
from geologic sources or can accompany pollutants from human sources. The
general irrigation guideline for SC is 1500 µS/cm, which is the lower end of values
that might have adverse effects on many crops. All SC values are below the
threshold, and consistent between sites and between time of year.

Turbidity

Turbid-

ity measures water clarity, and is completed
with a turbidity tube.
Turbidity values closer
to –120 allow more
sunlight to penetrate,
increasing photosynthesis and biological productivity. Turbidity can increase when there is an excessive
amount of suspended sediments in the water. Turbidity of Moore’s Creek is consistently of concern, with all other streams less affected.

Nuisance Algae Growth

The presence of

nuisance levels of algae can be a sign of excessive levels
of nutrients in the water, which can lead to a depletion
of dissolved oxygen in the water. Of all streams monitored in 2013, Moore’s Creek was the only one with
what might be considered excessive growth.
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Pebble Count

Pebble

counts inform us of the character and composition of materials that makeup stream
beds and stream banks. Pebble counts demonstrate
where small materials (<
2mm) are deposited and
where they are effectively transported. Middle sites on all streams consistently
contain the greatest proportion of fine materials, which may indicate the lower
gradient of those locations or an adjacent sediment source.

Flow

Flow is a measure of the volume of water passing through a channel dur-

ing a given time. Flow fluctuates drastically throughout the year, with spring
snowmelts creating high flows, and late summer dry periods lowering stream
flows substantially. Flow for MST sites is measured in 2 ways: either monthly during the sampling season, or it is calculated from hourly water height measurements. The graphs below are monthly measurements, and indicate how, with the
exception of North Meadow, streams gain in flow as they move downstream.
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Flow

The hourly measurement of water height is completed with a TruTrack

capacitance rod on South Meadow and Moore’s Creek. Once flow is measured, a
relationship can be created with the water height to determine flows. From the
graph below of South Meadow flows from 2013, we see that for the early part of
the year, flows are highest at the upper most site (FS) and lowest at the middle
site (EDC). The periods where flow values fall below zero at EDC correspond with
the irrigation season when flows are diverted from the stream. The lower most
site has incomplete data for 2013 because beaver activity caused the TruTrack to
become submerged, thereby making the data after September 12 unreliable.

The graph below illustrates 2013 conditions on Moore’s Creek, where there are 3
TruTracks installed on the Valley Garden Ranch. The graph illustrates the amount
of flow gained between the middle (GOG) and lower (CNF) sites, with flow patterns that track closely. The data from the IRS site has not been included, as the
flooding conditions seen regularly at that site in 2013 render flow and water
height measurements unreliable.
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Total Phosphorus
Total Phosphorus is the measurement of both dissolved
and particulate phosphorus.
Like nitrogen, phosphorus is
an essential nutrient for
plants and animals. Accompanied with nitrogen increases,
slight increase in phosphorus
can accelerate plant growth, lowering dissolved oxygen. Blaine Spring, Moore’s
Creek, North and South Meadow, and a single sample on the West Fork had exceedances of the DEQ aquatic life standard (0.03mg/L) in 2013.

Nitrogen

Total Nitrogen is

the sum of inorganic nitrogen
(ammonia, nitrate, and nitrite),
and organic nitrogen. Nitrogen
is a required nutrient for
plants, however, too much nitrogen in water can cause excessive vegetation growth
which depletes the level of dissolved oxygen. This process is
called eutrophication. Only
North Meadow and West Fork
did not have an exceedance of
recommended levels (0.3 mg/
L). In 2012, all sites had an exceedance as shown by the bottom graph.
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Nitrate + Nitrite
These two nutrients are
soluble compounds containing nitrogen and oxygen. Nitrite commonly converts to nitrate, which is essential for plant growth.
Because it is highly soluble,
nitrate is easily transported
from sources such as septic
systems and fertilizers. All
streams except the West
Fork had an exceedance in
2013 (0.1 mg/L) (top
graph), which was also the
case in 2012 (bottom
graph). Blaine was not
sampled for N+N in 2012.

Arsenic

Arsenic is a

toxic semi-metal element
that can enter water
from natural or anthropogenic
activities.
Moore’s Creek middle
and lower and all samples on O’Dell Creek
were in exceedance of
the human health standard. Time of year does not affect arsenic concentrations
on Moore Creek or O’Dell Creek. These values are likely linked to geology.
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2014 Project Planning
The 2014 sampling season is expected to be another successful project
year. The project will continue to be managed by the Watershed Coordinator, with all equipment housed in the Madison CD office, downtown Ennis. We will once again have a field technician to assist volunteers with training and regular sampling events.
The annual presentation of data from the previous year will take place
May 29th at 4:00 PM at the Ennis Elementary School. Volunteer training and refresher will take place June 5th in Ennis, and will be a review
of methods used in the field and other methods to ensure volunteer
safety and stream health.
Previous supporters of the project continue to be engaged with the effort, including Montana Department of Environmental Quality, Montana State University Extension Water Quality, Madison River Foundation. The valuable support of these entities will keep 2014 activities on
track with the goals and objectives of the project.
The ongoing work of the DEQ’s Monitoring and Assessment division will
again be a cooperative effort, with the collected data of both monitoring efforts used to provide valuable information on the impairment
status of the streams in the Madison.
We look forward to seeing returning and new volunteers to this incredible effort, and we welcome feedback and questions on the project.
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For more information or to get involved, contact:
Sunni Heikes-Knapton, Madison Watershed Coordinator
mwc@3rivers.net or 406-682-3181
Online report available at: www.madisoncd.com
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