Cover

2014 Annual Report

The Madison Stream Team:
Citizen Scientists collecting information on streams of the
Madison Watershed since 2010

Supporters and Assistance

A special thank you to the following landowners for permitting access to
monitoring sites:



Arvanites Property



Granger Ranch



Alton Ranch



Hamilton Ranch



Bricker Property



Meadow Lake Lodge



Endecott Ranch



US Forest Service



Valley Garden Ranch



Rainbow Valley Lodge



Ennis Nat’l Fish Hatchery



Big Sky Resort

Report Authors and Contributors
Ethan Kunard, Water Programs Manager
Sunni Heikes-Knapton, Madison Watershed Coordinator

Contact Info:
Madison Conservation District
PO Box 606
Ennis, MT 59729
(406) 682-7289
ethan@madisoncd.org

TABLE OF CONTENTS

Summary

2

Project Background

3

Testing Parameters

4

Monitoring Locations

7

Blaine Spring

9

Moores Creek

13

O’Dell Creek

17

North Meadow Creek

21

South Meadow Creek

25

West Fork

29

Jack Creek

33

Summary
This report summarizes work completed in 2014 by the Madison Stream Team. In
addition, you will find information about the streams, the wonderful volunteers,
and a summary of the data these citizen-scientists collected throughout the field
season. Thanks to the dedication of these volunteers, we are able to continue
providing our community with valuable information about their water resources.

Year in Review
We completed another successful year of our citizen-science based water monitoring program. In all, we had 17 volunteers who worked across 7 streams in the
watershed. Throughout the summer these members collectively volunteered 270
hours while collecting over 3,960 data points.

In addition to this being a great year on its own, we are also pleased that this
marks the 5th year of operation for the Madison Stream Team. The data that has
been collected over the past 5 years has provided tremendous insight into the
health of these streams , and we are excited as we look to the future and plan the
coming years of citizen-based monitoring in the Madison Watershed.
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Project Background
In 2006, a group of community members in partnership with the Madison Valley
Ranchlands Group participated in the first volunteer water monitoring training in
the Madison Valley. From this training grew additional interest from the community. Then, in 2010 the Madison Stream Team was formed.

Since 2010, community members have volunteered each summer to participate in
trainings and water monitoring events. This has resulted in a wealth of information about the conditions of streams in the watershed, and also a better informed citizenry who understand the importance of these water resources.
Beginning in 2012, the Montana Department of Environmental Quality also began
monitoring in the Madison watershed as part of their Total Maximum Daily Load
(TMDL) assessment. This created a partnership between the DEQ and the Madison Stream Team. In the time since, the data collected by the Madison Stream
Team has been shared with the DEQ to help with their assessment work. By Spring
2015 the DEQ will have made their determinations about which streams in the
watershed are not able to support their beneficial uses. This information will then
guide future stream work, and help determine areas in need of attention to improve conditions.

What is the TMDL Process?
Since 2012 the Montana DEQ has been sampling a large number of streams in the
Madison Watershed. These streams had previously been listed as impaired from
previous assessments, and now the DEQ has been revisiting these streams to determine if they are still impaired for beneficial uses. These beneficial uses include:
aquatic life; recreation; and water supply. When the DEQ finishes their assessment
work, they will use their data to determine if any of these streams are impaired
for these beneficial uses. Streams that are impaired will then receive a Total Maximum Daily Load (TMDL) document that will express how much of a pollutant a
stream can receive without exceeding water quality standards. These TMDLs will
then be used to guide the community to find solutions to improve these impaired
waterways.
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Testing Parameters
The MST collects chemical, physical, and biological data on each stream
as part of the regular monitoring each month. The parameters monitored include:


Temperature



Nuisance Algae Growth



pH



Stream Flow



Conductivity



Riparian Photos



Dissolved Oxygen



Nitrate + Nitrite



Turbidity



Total Nitrogen



Pebble Count



Total Phosphorus
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Background Info on Testing Parameters
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.

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.

4

Specific Conductivity—Specific conductivity is the ability for water
toWhy
conduct
electrical
current.
Conductivity
is affected by the presence
doan we
care
about
our water?
of inorganic dissolved solids that enter streams, and it can be used to
People inmeasure
Montana,the
as amount
elsewhere
the dissolved
world, depend
water
mainindirectly
of in
total
solidson
that
cantocome
tain their
everyday
lives.orWecan
relyaccompany
on water for pollutants
agriculture,from
livestock,
recfrom
geologic
sources
human
reation, fisheries,
manufacturing,
hydropower,
uses—the
sources.
The general
irrigation guideline
for SC municipal
is 1500 µS/cm,
whichlistis
goes
on. end
The condition
of the
water
directly
affects
howonwe
use water
the
lower
of values that
might
have
adverse
effects
many
crops. for
these various uses.
Turbidity—Turbidity measures water clarity, and is completed with a
turbidity tube. Turbidity values closer to –120 cm allow more sunlight to
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Discharge (Flow)—Flow is a measure of the volume of water
passing through a channel during a given time. Flow fluctuates drastically throughout the year, and by the size and position of the watershed associated with the stream. Mountain streams and spring
creeks have distinctly different flow patterns.
5

Lab Samples
Total 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.

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.

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.
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Volunteers and Training
In June 2014, the stream team members participated in a training event
organized by the Madison Conservation District. At the training, members learned how to use equipment for taking measurements, and
learned how to collect samples for lab analysis. In addition to all of the
returning members who attended the training, there were also four new
volunteers who were trained in 2014.

Monitoring Locations
For the months of July, August, and September, team members conduct
monitoring once for each of the following streams: Blaine Spring Creek,
Moores Creek, South Meadow Creek, North Meadow Creek, O’Dell
Creek, and the West Fork of the Madison River. Additionally, Jack Creek
was sampled in May, July, August, September, and October.
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Blaine Spring Creek
Blaine Spring Creek surfaces just
above the Ennis National Fish
Hatchery located in the foothills of
the Gravelly Mountain Range.
After reaching the valley bottom,
Blaine Spring eventually runs into
the braided channel of the Madi-

son River just south of Ennis.
The three sites along Blaine Spring
Creek were established in 2012 in
order to collect baseline data on
the stream as it flows through a
variety of changing land uses.

Blaine Spring Creek
Team Members
Kelly Welch
Member since 2013
Jessica Harshbarger
Member since 2014
Youth Conservation Corps
Participants since 2013
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BS-HW: Located on site at the Ennis National Fish Hatchery
BS-AR: Located on the Alton Ranch
BS-DA: Located near the stream’s confluence with the Madison River
on Dok Arvanites’ property.
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Blaine Spring Data
Blaine Spring Creek was consistently within the normal range for temperature, pH, conductivity, and dissolved oxygen for each of the three sampling
events. Furthermore, the turbidity readings at each site measured 120
+cm during these three sampling events. When pebble counts were conducted during July, the upper site has the smallest percentage of fine sediment, while the middle site had the largest percentage of fines (Figure 2).
Discharge was drastically higher at the lowest site when compared to the
two upper sites (Figure 3). This is due to the connectivity between the
mainstem of the Madison and the lower portion of Blaine Spring Creek.
Results from the lab show that the upper sites are most affected by nutrients, while the lowest site was below the threshold for all nutrients sampled (Figure 4).

Figure 1: Graph showing temperatures taken in 2014 compared to average temperatures taken over last three years
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Pebble Count

Figure 2: Pebble count results from each site during July.

Figure 3: Discharge measurements at each site

Figure 4: Results of nutrient lab samples. Exceedances are outlined in red.

12

Moore’s Creek
The headwaters of Moore’s Creek
begin in the southern tip of the Tobacco Root mountains. Before
reaching its confluence with the
Madison River at Ennis Lake,
Moore’s Creek flows through a
mixture of agriculture and urban
land use settings. Since Moore’s

Creek is the only natural waterway flowing through the town of
Ennis, it is also used for a variety
of educational opportunities to
help students and community
members understand the importance of water quality in a
mixed-use landscape.

Moore’s Creek
Team Members
David Bricker
Member Since 2010

Lawrence Anderson
Member Since 2014
David Hoag
Member Since 2014
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MC-BRK: Eastern boundary of the Bricker Property
MC-IRS: Unnamed tributary of spring and irrigation return flows.
MC-GOG: Southern boundary of Valley Garden Ranch
MC-CNF: Upstream of confluence (CNF) with Fletcher Channel of Madison River
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Moore’s Creek Data
Sampling on Moore’s Creek during July, August, and September resulted in values within the normal range for pH, dissolved oxygen, and conductivity. Hourly temperature measurements show that daytime highs reached above the 19°C
threshold during at the CNF and GOG sites during July and
part of August (Figure 1). Figure 2 shows the daily temperature fluctuations at a 12 hour interval at the CNF site. The
graph illustrates that as air temperature fluctuates greatly,
the water temperature is buffered, and therefore, more consistent throughout the day. Turbidity measurements varied,
but consistently the upper most site and lowest site had the
most irregular readings. Each site had nutrient values above
the desired threshold, and the middle site had the highest
values during all three months. Additionally, the nuisance algae samples collected in August showed excessive growth
that generally relates to high nutrient levels.

Figure 1: Daytime high water temperature at each site.

-------------------------------------------------

Figure 2: Showing the fluctuation between air and water temperature at a 12 hour interval each day (3 PM and 3 AM)
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Moores Creek Pebble Count

Figure 3: Pebble count results are shown at each site from the month of July.

Figure 3: Nutrient lab results are shown from each month. Exceedances are outlined in red.

Figure 4: Discharge is shown for the GOG site. Higher values in the late season are likely the result of irrigation return flows.
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O’Dell Creek
O’Dell Creek originates as a
spring in the valley near the
Madison River. At the headwaters, much of the creek had
been altered historically. However, this portion of the creek has
now been restored to a more
natural channel. With the exception of a fishing access site on

the lower portion of the stream, the
creek flows entirely through private
property. The primary land uses surrounding the stream are agriculture,
with some recreational use as well.
Eventually, the creek flows into a
braided channel of the Madison River.

O’Dell Creek
Volunteers
Cathie Jean
Member since 2010
Donna Jones
Member since 2010

Jim Kramer
Member since 2012
Julie Wellington
Member since 2012
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OD-RST: Directly above steel bridge on Granger Ranch. Restoration Area
OD-GNGR: 1 mile in from Highway 287 on ranch access road, on Granger
Ranch
OD-RVL: Upstream of HWY 287 at Rainbow Lodge Fishing Access site
OD-VGR: Near southern boundary of FWP land on Valley Garden Ranch
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O’Dell Creek Data
For 2014, a new site was established for the month of July to as a substitute sampling for the upper 2 sites. Throughout all sites, though,
temperature, pH, conductivity, dissolved oxygen, and turbidity were
within the normal range during all three sampling events. The substitute site, RVL, had a higher percentage of fine sediment than the downstream VGR site. However, this may have been related to heavy mineral
deposits on the substrate. Additionally, during August and September,
the lower two sites had higher nutrient levels than the upper most site.
However, all three sites had exceedances of at least one nutrient type.
Although each site had exceedances of nutrients, the nuisance algae
growth was fairly minimal.
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North Meadow Creek
North Meadow Creek starts in
the Tobacco Root mountains,
and then flows through the
private lands before eventually reaching Ennis Lake. The
public lands on which it originates are used primarily for
recreation. After leaving the

forest, agriculture becomes the
predominant land use of the
surrounding watershed as the
creek enters the lake. Also,
there are relics of historic mining that took place in areas
around the stream.

North Meadow
Creek
Volunteers
Ron Humphrey
Member since 2010
Larry Hudson
Member since 2010
John Rice
Member since 2012

NM-FSCG: At USFS primitive campground (FSCG) near FS Road 6360.
NM-HAM: Approx. 200’ upstream of bridge on Hamilton (HAM) Ranch
NM-MLL: Near confluence with Ennis Lake, south of Meadow Lake Lodge
(MLL) main house
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North Meadow Data
North Meadow Creek was within the normal range during all three sampling events for temperature, pH, conductivity, and dissolved oxygen.
We were unable to conduct pebble count surveys in July due to high
flows, but when taken in September the results showed a very small
percentage of fines at all three sites. Conductivity results in Figure 2
show a gradual increase in conductivity moving from upstream to downstream sites. Similarly, they show a slight increase in values each sampling month. High runoff in July resulted in high flows during the first
sampling month , but then more moderate flows in August and September. Figure 4 shows exceedances in nutrients at the middle site in August and September, as well as an excess of Total Phosphorus at the lower site in July and August.

Figure 1: Showing the 2014 air and water temperatures compared to average temperature values over last three years.
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Figure 2: Conductivity results from all sites during all three sampling months.

Figure 3: Discharge values from all three sites during July, August, and September.

Figure 4: Results from lab nutrient analysis at all three sites during each sampling month.
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South Meadow Creek
South Meadow Creek begins in
the Tobacco Root mountains,
and is largely fed by snowmelt
which feeds a high elevation reservoir. The headwaters region
was historically mined, but is
now primarily used for recreation. Once the stream leaves the
forest, and enters private lands,

the primary land use becomes
agricultural. After crossing east
under Highway 287, the stream
enters the west side of Ennis
Lake.

South Meadow Creek
Team Members
Helen Powell
Member since 2011
Liz McCambridge
Member since 2012
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SM-FS: Near USFS (FS) campground, 100‘upstream of bridge
SM-EDC: 200’ upstream of bridge on Endecott (EDC) Ranch.
SM-CR: Near confluence with North Meadow Creek, 40’ upstream of culvert inlet
on county road accessed through Crumley Ranch
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South Meadow Data
Results for pH, conductivity, and dissolved oxygen were all within the
normal range at all sites on South Meadow Creek in 2014. Water temperature exceeded the threshold at the middle site during much of August while flows were low (see Figure 1). Overall, the pebble count survey conducted in July showed a small percentage of fine sediment at all
three sites with most fine sediments being at the lower site. Figure 3
shows discharge at the upper and middle sites. The graph illustrates an
increase in flow at the upper site in early August, yet shows that flow
remained low at the middle site during this same period. The increase
in flow at the upper site is linked to releases from the upstream reservoir. Nutrient sampling results shown in Figure 4 show that there were
excessive levels of Total Nitrogen and Total Phosphorus during August
and September at the lower site.

Figure 1:Graph showing the daytime water temperature highs on South Meadow Creek.
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South Meadow Creek Pebble Count

Figure 2: Showing pebble count results from surveys conducted at all three sites in July

Figure 3: Continuous flow data is plotted for the upper two sites on South Meadow Creek.

Figure 4: Nutrient lab sample results from each stream during all three sampling events.
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West Fork
The headwaters of the West
Fork of the Madison are
located near the southern portion
of the Gravelly Mountains. The
surrounding land is managed almost
entirely by the USFS,
and is used primarily for recreation and for summer grazing. As
the West Fork descends down
the valley, it reaches its conflu-

ence with the Madison River.
In 2014, local organizations implemented projects along the
West Fork to reduce impacts of
recreational activities that may
have been contributing to increased sediment in the
stream.

West Fork
Team Members
Larry Krokes
Member since 2010
Dick Rohrbaugh
Member since 2010
David Bricker
Member since 2010
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WF-FSRD: Approx. 7.5 miles from highway 287, Forest Service road
WF-CMP: Adjacent to Smith Lake outflow campground
WF-CNF: Approx. 200’ upstream of confluence (CNF) adjacent to USFS access road
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West Fork Data
Data from the West Fork showed that temperature, pH, dissolved oxygen, conductivity, and nutrients were all within the healthy range. Temperature results in Figure 1 show that all sites were well below the 19°C
threshold at all sites during all three sampling visits. The relationship between water temperature and dissolved oxygen is then shown in Figure
2, showing a clear relationships between temperature and dissolved oxygen at each site. When pebble count surveys were conducted in July,
the middle site had the highest percentage of fines. However, all sites
had a relatively small percentage of fine sediments overall. Similarly, turbidity readings at each site were recorded as the maximum clarity during each sampling visit. Nutrient samples from the lab showed that all
sites were below the threshold during all three visits.

- - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - -- -

Figure 1: This graph illustrates air and water temperature readings at the time of each sampling event.

31

Figure 2: This graph illustrates the relationship between water temperature and dissolved oxygen at each site for each month.

Figure 3: Discharge values at all three sites during each monthly sampling event.

Figure 4: Nutrient sampling results at each site during all three sampling months.
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Jack Creek
Jack Creek’s headwaters start
high in the Madison Mountain
Range, near Big Sky. At the top
of the watershed, surrounding
land uses are recreation and residential development. The
stream then flows through a
swath of private timbered land,
some of which was commercially
harvested in the late 20th centu-

ry, but has since been managed
for other uses. Once entering
the canyon, the stream is bordered by an unpaved road, and
by a small number of private
land owners. After flowing into
the valley bottom, land use is
largely agricultural production.
The stream enters the Madison
River upstream of Ennis Lake.

Jack Creek
Team Members
Matt Piper
BSWC Member—2014
Tom Riggs
Member since 2014
Youth Conservation Corps
Participants since 2013
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JC-LC: Located within private ownership, directly below base of chairlift.
JC-MR: Located within private ownership, off of golf course access road.
JC-MC: Reference site located above Jack Creek road.

JC-SSR: Downstream of private ownership, upstream of South Fork of Jack Creek.
JC-CG: Directly upstream from end of public access section of Jack Creek Road.
JC-CY: Directly upstream from former USGS gaging station.
JC-JCR: Less than 1 mile upstream from confluence with Madison River.
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Jack Creek Data
We sampled Jack Creek five times in 2014. The higher frequency of sampling is
necessary to take sufficient flow measurements at sites that with continuous water height measurement devices. These discharge measurements, shown in Figure 4 and Figure 5, allow us to look at peak flows in the early summer, and also
when the streams return to base flow in late summer. Additionally, a compilation
of flow data from 2006—2014 is shown on pages 39—41. The hydrographs from
2006—2014 contain some sites which are no longer monitored. The same measuring devices also take hourly temperature readings to track conditions throughout the season. The only site that approached, or exceeded, the ideal threshold
for water temperature was the lowest site (JC-JCR). This site, also had the warmest air temperatures throughout the season.
Figure 1 shows the relationship between temperature and the Dissolved Oxygen
values at each site. In general, the graph shows a strong correlation between
these two values (higher temperatures resulting in lower Dissolved Oxygen). Conductivity values were all below the threshold, but there was a slight trend showing
increased values as we sampled further downstream.
Figure 8 shows the relationship between discharge and conductivity. Generally, increased discharge results in diluted dissolved solids which then lowers conductivity readings. Of the three sites in which nutrient samples were taken, the only site
that exceeded any thresholds was the lowest site (JC-JCR), which had higher levels
of Nitrate + Nitrite. A display of all nutrient data at the lower three sites can be
found in Figure 6.

Figure 1: Showing the relationship between Temperature and Dissolved Oxygen
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--------------------------------------------------

Figure 2: Maximum daily air and water temperatures for upper three sites

---------------------------------------------------

Figure 3: Maximum daily air and water temperatures for lower two sites
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Figure 4: Discharge for upper four sites on Jack Creek

Figure 5: Discharge for lower three sites on Jack Creek

37

Figure 6: Nutrient values at the lower three sites.

Figure 7: Conductivity values at all sample sites

Figure 8: Graph showing the relationship between discharge and conductivity.
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Jack Creek Flow Data 2006—2014
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2015 Project Planning
The 2015 sampling season is expected to be another successful project year.
For the first time, the project will be managed by the new Water Programs
Manager, Ethan Kunard. Ethan will be completing all tasks associated with
the project including assisting volunteers with training and the completion of
all regular sampling events.
As part of the new transition, the approach of the Madison Stream Team will
also be changing to sample more strategically, and to align with the goals and
activities of the long term community stream planning process.
The annual presentation of data from the previous year will take place in late
May, and this event will also include an update from the DEQ about their
roles and involvement with the community stream planning. We will hold
our annual volunteer training in June in Ennis, to review of methods and approaches used in the field.
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 2015 activities on track with the goals and
objectives of the project.
We look forward to seeing returning and new volunteers to this incredible
effort, and we welcome feedback and questions on the project.

Thank you to all of the volunteers and
organizations who support this project!
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For more information or to get involved, contact:
Ethan Kunard, Water Programs Manager
ethan@madisoncd.org or 406-682-7289
Online report available at: www.madisoncd.org

