2015
Annual Report

The Madison Stream Team:
Citizen Scientists collecting information on streams
of the Madison Watershed since 2010
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Summary
This report contains information from the Madison Stream Team’s 2015 sampling
season. The Madison Stream Team is a group of citizen scientists that collect information about the water quality of streams in Montana’s Madison Watershed. This
report contains information about program participants, a location guide of
streams that were monitored in 2015, newly listed impairment designations, and
monitoring results from the 2015 sampling season.

If you would like more information, or are interested in joining the Madison
Stream Team please contact:

Madison Conservation District
PO Box 606
Ennis, MT 59729
ethan@madisoncd.org
(406) 682-7289
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Project Background
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. Since then, the data
collected by the Madison Stream Team
has been shared with the DEQ to help
with their assessment work. The DEQ
has now completed most of their
determinations of which streams in the
watershed are unable to support their
“beneficial uses.” This information will
now be used to guide future stream
work, and help determine areas in need
of restoration attention.

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.

5

Meet the Team
In early summer 13 community members participated in the annual Madison
Stream Team training event. Here, these members were trained on all of the
protocols and procedures for collecting water quality data. Many of these
members were returning volunteers, while three of these members were new to
the Stream Team.

Members typically choose one or two streams that they monitor monthly
throughout the summer season. These monitoring events occur in July, August,
and September.

2015 Madison Stream Team Members






Anne Hocker—Moore Creek, South Meadow Creek; Member since 2015
 Dave Bricker—Moore Creek, West Fork; Member since 2010
 Dick Rohrbaugh—West Fork; Member since 2010
 Jim Kramer—Hot Springs Creek; Member since 2012
 John Kimmel—Blaine Spring Creek, Jack Creek—Member since 2015
 Julie Bartos—Hot Springs Creek; Member since 2015
Larry Hudson—North Meadow Creek, O’Dell Creek; Member since 2010
 Larry Krokes—Indian Creek, West Fork; Member since 2010
 Lawrence Anderson—O’Dell Creek, Jack Creek; Member since 2014
 Liz McCambridge—South Meadow Creek; Member since 2012
 Liz Davis—O’Dell Creek; Member since 2015
Ron Humphrey—Indian Creek, North Meadow Creek; Member since 2010
 Tom Cracraft—Hot Springs Creek, Moore Creek; Member since 2010
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200 Volunteer Hours

49 Seasons of
Combined Experience

19 Sampling Events
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Who needs clean water?
People of the Madison Watershed rely heavily on its water resources to
sustain its cultural and economic livelihoods. Therefore, the community
is invested in ensuring the continued health and wellbeing of local
waterways. Water in this valley provides numerous beneficial uses that
help keep the community thriving. In addition to the anthropocentric
uses of water, there is also inherent values of water for the natural flora
and fauna that occupy the landscape.
Below are some examples of how clean water plays a crucial role in communities

Homeowners

Industries

Conservation Groups

Business Owners

Utility Companies

Water Districts

Angling Groups

Recreation Groups
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Agricultural Producers

About the Madison Watershed

Total Acres: 1,308,568

The total population of the Madison
Watershed within Montana is 7,159
according to the 2010 US Census
Bureau. This is a 26% increase from
the 1990 when the population was
5,274.

Public Land: 791,077
Agricultural Land: 453,495
Other (residential): 63,996

Roughly 60% of the acreage in the
watershed is made up of public lands.
The 40% of privately owned land is
mostly a mixture of agricultural and
residential properties. In fact, 35% of
the privately owned land in the
watershed is used for agriculture, and
the remaining 5% is used mostly for
residential or other uses.

Primary Land
Use

Population Density
(Persons/square mile)

Madison_Watershed_Census
Density
0-5
5-10
10-50
50-100
100+
Impaired Streams

Public
Agricultural
Other
Impaired Streams
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without exceeding water quality
standards. These TMDLs will then be
used to guide the community to find
solutions to improve these impaired
waterways.

What is the TMDL Process
Since 2012 the Montana DEQ has been
sampling a large number of streams in
the Madison Watershed. These streams
were selected for monitoring because
they had been determined as impaired
for beneficial uses from previous
assessments. These beneficial uses
include: aquatic life; recreation; and
water supply. Once they finished their
assessment work, they used the data to
determine if any of these streams were
impaired for beneficial uses. Streams
that are impaired will then receive a
Total Maximum Daily Load (TMDL)
document that will describe how much
of a pollutant that stream can receive

The table (below) and map (right)
display the streams in the Madison
Watershed that have been listed as
“impaired” and will receive a TMDL. The
decisions were based off of data
collected by the DEQ and the Madison
Stream Team in 2012 and 2013. If there
is reason to believe that improvements
have been made on these streams, the
DEQ may come back in 5 years to reassess the streams and potentially delist them from the impaired waterways
list.
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Impaired Streams in the
Madison Watershed
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2015 Madison Stream Team Sites
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What information are we
collecting?

How are sites selected?
Stream selection was based on currently
available water quality information or
areas of community interest. Particular
sites on each stream were then
determined by geographic location,
surrounding land uses, and land owner
interest. On streams that are monitored
for multiple years, the same sites are
typically used each year to build a longterm data set. In 2016, 4 new sites were
added on Moores Creek, and all four sites
on Hot Springs Creek were also adopted
by the Stream Team.

The parameters chosen for monitoring are
common evaluations of stream health. They
include:


Temperature



Nitrate+Nitrite



Dissolved Oxygen



Total Nitrogen



Conductivity



Total Phosphorus



pH



Riparian Photos



Discharge



Pebble Count



Turbidity



Nuisance Algae

Jack Creek Sampling Sites

West Fork Sampling Sites
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Hot Springs Creek Sampling Sites

Blaine Spring Creek Sampling Sites

South Meadow Creek Sampling Sites
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Moore Creek Sampling Sites

North Meadow Creek Sampling Sites

O’Dell Creek Sampling Sites
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soluble, nitrate is easily transported
from sources such as septic systems and
Total Nitrogen—Total Nitrogen is the fertilizers.
sum of inorganic nitrogen (ammonia, Total Phosphorus—Total Phosphorus is
nitrate, and nitrite), and organic the measurement of both dissolved and
nitrogen. Nitrogen is a required particulate phosphorus. Like nitrogen,
nutrient for plants, however, too much phosphorus is an essential nutrient for
nitrogen in water can cause excessive plants and animals. Accompanied with
vegetation growth which depletes the nitrogen increases, slight increase in
level of dissolved oxygen. This process phosphorus can accelerate plant
is called eutrophication.
growth, lowering dissolved oxygen.

Nutrients

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

Water samples were collected for
nutrient lab analysis during each
sampling event. The following graphs
display lab results, and also show the
Montana Department of Environmental
Quality maximum threshold limits.
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Nutrient Limits:
Nitrate + Nitrite = 0.100 mg/L Total Nitrogen = 0.300 mg/L
Total Phosphorus = .030 mg/L
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pH

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. All pH
levels that were tested were within the
normal range.

The concentration of the hydrogen
ion [H+] activity in a solution
determines pH.
For cold water
fisheries in Montana, a pH range of 68.5 is optimal. Toxic limits of pH values
are < 4.8 and > 9.2, due to synergistic
effects, where the consequences of a

and again in August. There were no major
precipitation events prior to either of
these sample days, and discharge was
near base flow. High turbidity levels
typically result from excessive sediment
running off into the stream.

Turbidity
New in 2015, a turbidity meter was used
to take a digital measurement of turbidity
at 7 locations on Moores Creek. These
measurements were taken once in July,
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Conductivity
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. This
data is displayed in graph below.

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

Temperature

19°C (66°F).. Graphs on the following
page show the temperature data paired
with the dissolved oxygen data.

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

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.
21
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Discharge
hydrographs that are displayed on
pages 23 and 24. These hydrographs
depict the runoff period of each stream
that typically happens each spring, and
then the base flow period which
typically happens in early fall.

Discharge (flow) measurements were
taken at each site during each visit.
Additionally, several sites had TruTrack
devices installed that measured hourly
water height throughout the summer.
This data was used to create
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Looking to the Future
After six successful years of monitoring water quality in streams in the Madison
Watershed, the Madison Stream Team program will continue evolving and
adapting in 2016 to obtain the most useful information for the community and
local resource managers.
TMDLs are now being written for impaired streams in the Madison Watershed.
However, there is still an incredible value for the Madison Stream Team to
continue working with landowners and partners to collect water quality
information. There will be a growing need to measure the positive impacts of
projects as more stream restoration projects take place in the Madison
Watershed. The Madison Stream Team has a great opportunity to fulfill this role
of measuring project effectiveness. Additionally, the Stream Team has the ability
to educate and reach out to the community as the watershed restoration plan
works to address non-point source pollution on the identified impaired
waterways.
As in past years, there will be a public meeting in the Spring to discuss findings of
the 2015 data, and to have a conversation with the community about how we can
move forward with making stream health improvements. Additionally, in early
Summer there will be a training opportunity for Madison Stream Team members
who wish to help in the 2016 season.
Once again, we want to thank all of the project partners and volunteers who
make this program successful each year. We look forward to another year
working with the community and our local water resources.
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