Madison Stream Team
2010 Summary Report of Findings

Report by
Sunni Heikes-Knapton
Madison Watershed Coordinator

Data Collected by
Madison Stream Team Members

June 10, 2011

Contents
Project Overview....................................................................................................................................... 4
Preface .................................................................................................................................................. 4
Project History ...................................................................................................................................... 4
Project Sponsors ................................................................................................................................... 5
Volunteers ............................................................................................................................................. 5
Goals and Approach .............................................................................................................................. 5
2010 Season .............................................................................................................................................. 7
Water Chemistry and Sediment Methods ............................................................................................ 7
Flow Methods ....................................................................................................................................... 7
Individual Stream Discussions ................................................................................................................... 8
O’Dell Creek .......................................................................................................................................... 8
North Meadow Creek.......................................................................................................................... 12
South Meadow Creek.......................................................................................................................... 16
Moore Creek ....................................................................................................................................... 20
West Fork of the Madison River ......................................................................................................... 24
Summary and 2011 Season ..................................................................................................................... 28
References Cited ..................................................................................................................................... 29

Table 1: O’Dell Creek station information ................................................................................................. 10
Table 2: O’Dell Creek data from 2010 sampling year ................................................................................ 11
Table 3: North Meadow Creek station information................................................................................... 14
Table 4: North Meadow Creek data from 2010 sampling year.................................................................. 14
Table 5: South Meadow Creek station information................................................................................... 17
Table 6: South Meadow Creek data from 2010 sampling year.................................................................. 18
Table 7: Moore Creek station information ................................................................................................ 21
Table 8: Moore Creek data from 2010 sampling year ............................................................................... 22
Table 9: West Fork of the Madison River station information .................................................................. 25
Table 10: West Fork of the Madison River data from 2010 sampling year ............................................... 26
Figure 1: Sampling stations in the Madison Stream Team study area. ....................................................... 6
Figure 2: O’Dell Creek sampling stations. .................................................................................................. 10
Figure 3: Stream Team members Donna Jones (left), Cathie Jean (middle) and participant Julie Welling
ton (right) collect data at the O’Dell middle station. .................................................................................. 12
Figure 4: North Meadow Creek sampling stations. ................................................................................... 13
Figure 5: Stream team members Ron Humphreys (left) and Larry Hudson (right) collect data at the North
Meadow Creek middle station. ................................................................................................................... 15
Figure 6: South Meadow Creek sampling stations. ................................................................................... 17
Figure 7: Stream Team member Manfield Hoag measures flow at the South Meadow Creek lower
station. ........................................................................................................................................................ 19
Figure 8: Moore Creek sampling stations. ................................................................................................. 21
Figure 9: Stream Team Members David Bricker (left) and Tom Cracraft (right) collect data at the Moore
Creek Middle station. .................................................................................................................................. 23
Figure 10: West Fork sampling stations. .................................................................................................... 25
Figure 11: Stream Team members David Bricker (left), Richard Rohrbaugh (center), and Larry Krokes
(right) collect data at the West Fork middle station. .................................................................................. 27

Project Overview
Preface
Like many regions of the arid west, the Madison Watershed of southwest Montana is an area
defined by availability and quality of surface water. Recently, communities are taking a heightened
interest in the conditions of water quality in the area and are stepping forward to undertake data
collection and monitoring. Members of the Madison Stream Team are leading the way with volunteer
water quality monitoring on the tributaries of the Madison River. This document serves to present the
data collected during the initial 2010 field season and to give information on the program goals and
methods.
Project History
The conditions of surface waters have been a critical resource topic in the Madison Watershed
since the areas early inhabitants. Historically, availability of waters determined the location of
homesteads and communities during settlement times, while irrigation methods and water conveyance
systems continue to influence the location and productivity of agricultural lands. Extraction of resources
has often been completed directly within, or in close proximity to waterways. Fish and wildlife
populations rely heavily on established stream courses for critical habitat. More recently, lands with
surface waters are in high demand for residential developments for their scenic and natural beauty.
With the historic importance of surface waters and the increasing demand and pressure on
these resources, water quality and water quantity conditions have gained increased attention.
Communities and businesses in the area are directly dependent on the health of the region’s surface
waters and several organizations have a focus on water quality and quantity issues. According to the
Montana Department of Environmental Quality (DEQ), historic and present land uses have resulted in
impairments to the beneficial use of 16 streams or river sections in the watershed, highlighting the need
for maintaining or improving the quality and quantity of our area streams.
Throughout the state of Montana, citizens groups have taken on the task of completing water
monitoring programs in their regions of interest. These citizen monitoring efforts exist in several other
watersheds of the state, and in 2010 the Madison Stream Team became the latest volunteer monitoring
program. These trained citizen scientists visit area streams during summer months to collect baseline
data on critical waterways and become educated on the causes and consequences of water quality
impairments.

Interested volunteers first completed training and certification in June 2010, and the first
sampling year resulted in 21 monitoring events completed on 5 streams. The streams selected for
monitoring were chosen because of their history of impairment or because of interest by participating
volunteers. The collected data was presented to the general public in November 2010 and this report of
findings has been created to explain the objectives and results of the monitoring.
Project Sponsors
Support for the Madison Stream Team comes from volunteers, landowners, university entities
and local conservation organizations. Volunteers are full time or part time community members whose
biographies can be found within this report. Landowners who provide access to sampling stations
include the Valley Garden Ranch, Owens Ranch, Endecott Ranch, Granger Ranches, Meadow Lake Lodge,
and Bricker property. University entities providing training expertise and technical assistance include
MSU Extension and the Montana Watercourse. Local conservation organizations providing financial and
membership support include the Madison Conservation District, the Madison River Foundation, and the
Madison Valley Ranchlands Group. The project is managed by the Madison Watershed Coordinator.
Volunteers
As with many activities in the Madison Valley, project success is attributable to a primary factor:
the commitment and involvement of volunteers. The Madison Stream Team is composed of 9 citizens
who provide their valuable time as a commitment to the project and the requirements of volunteerism.
They receive no payment for their dedication, but they do receive the rewards of community
involvement and the knowledge that their work is providing useful information for the management of
our natural resources.
Goals and Approach
The program was established to fulfill scientific and educational goals pertaining to water quality
monitoring in the watershed. The program seeks to accomplish two primary tasks: (1) to perform the
collection of baseline water quality and quantity data on impaired streams, (2) to educate members of
the community on the importance of maintaining or improving water quality and quantity.
The streams selected for monitoring were chosen because of their status on the state’s 303(d)
(Impaired Waterways) list and because of interest in specific streams by volunteers. Each stream has a
minimum of 3 sampling sites located throughout the accessible reaches of the stream (Figure 1). Some
sampling sites were chosen because of their use in previous historic sampling efforts .

Figure 1: Sampling stations in the Madison Stream Team study area.

The metrics examined at all sites include pH, temperature, dissolved oxygen, electrical
conductivity, flow, and turbidity. These parameters were selected to provide a general assessment of
the conditions of water quality and quantity on area streams. Select streams also include other metrics
such as e-coli, arsenic, and total phosphorous, depending on impairment status and the concerns of
local citizens.

2010 Season
A Site Visit Form (Appendix A) was completed for each site visit, for all parameters sampled.
Pictures were taken during the initial sampling event at each site to document the general site
environment and site conditions. GPS points were taken at each site, with the coordinate system datum
in NAD 1983 State Plane Montana, in decimal degrees to at least the fourth decimal. Field activities
were documented by following the site visit form (Appendix A).
Water Chemistry and Sediment Methods
Field parameters (water temperature, pH, EC) were measured with a Hanna HI 98129 combo
meter. Dissolved oxygen was collected with a YSI 550A meter. Air temperature was measured with a
field thermometer. The Hanna and YSI meters were calibrated at the beginning of the sampling day
according to specifications in the operations manual. Calibration solutions had expiration dates checked
prior to calibration, and only unexpired solutions were used.
Turbidity measurements were completed with a turbidity tube. A sample was collected from
the middle of the water column in the middle of the channel. Three readings were completed by filling
the turbidity tube with the collected sample to the “0” mark on the tube. Turbidity of sample was
recorded when secchi disk is no longer discernable by sampler. Three readings were taken by the same
sampler with their back to the sun. The average of 3 readings was calculated and recorded in
nephelometric turbidity units (NTU).
Flow Methods
Stream discharge data was collected at all water quality monitoring sites using a Global Flow
Probe current velocity meter and standard USGS area-velocity method in accordance with MDEQ’s Field
Procedures Manual (DEQ, 2005a). The South Meadow Creek sites and the Moore Creek sites located
within the Valley Garden Ranch will have TruTrack capacitance rods installed for 2011 to measure hourly
height of water and temperature of air and water. Measured flow and recorded height will be used to
create a stage/discharge relationship for sample year 2011.

Individual Stream Discussions
The section that follows includes information on each of the streams monitored by Madison
Stream Team members. The discussion includes information on each team member, stream
information, 2010 data, and discussion. The volunteer information is authored by the individual
participants.
O’Dell Creek
Landowner access to O’Dell Creek sampling stations is provided by Granger Ranches. Sampling
is performed by Cathie Jean and Donna Jones.
Team Cathie Jean and Donna Jones
Cathie Jean lives near Jeffers, Montana and has been a resident of Madison County since 2006.
She works for the National Park Service Greater Yellowstone Inventory and Monitoring Network where
she has helped manage and implement a water quality monitoring program in Yellowstone and Grand
Teton National Parks and in Bighorn Canyon National Recreation Area. Her interest in water quality is
both professional and personal. In addition to the Madison Steam Team, Cathie is on the Montana
Native Plant Society Board of Directors where serves as membership chair. Her favorite hobby is
gardening and sport is skiing.
Donna has been in the Ennis area since 1980, working with sheep, cows and horses is her life’s
passion. Growing up near the ocean with a swimming pool also exposed her to the natural beauty and
simple pleasures of getting wet in clear cool water. Scuba Diving also became a favorite sport in 1990,
and becoming knowledgeable in all things SCUBA has kept her keen on the necessity for healthy waters
worldwide now and in the future. Becoming involved with the Madison Stream Team seemed a natural
progression after controversy around water front properties reared its head in the county. Realizing the
necessity of base line data and volunteering to collect and test samples seemed only an appropriate
progression, before someone could say unequivocally and factually that another was polluting the
streams. As a Real Estate Professional, and water front property owner, the balance between property
rights and clean water has become a balance and responsibility that all must fully understand to insure a
healthy environment for all concerned. Water monitoring is sometimes challenging but fun, and anyone
involved with the waters of Madison County will benefit from this volunteer effort. Communication and
knowledge will allow everyone to live in Madison County with a sense of peace that we all came here to
enjoy.

Stream Information
The headwaters of O’Dell creek are a combination of diversions from the Madison River and
spring activity in the basin wetlands located on the Granger ranches. The stream is often known for its
highly valued fisheries and for an extensive restoration project that has been undertaken since 2006.
The restoration project is acclaimed for the range of partners that support the effort and for the
ecosystem benefits that are provided through the work. Efforts to reestablish the hydrology and
healthy stream design of the area provide several direct benefits- and have been documented to
improve water quantity and water quality conditions, including temperature and sediment (Peters,
2011).
O’Dell Creek is listed on the impaired waterways list (303 (d)) for arsenic, which is a common
situation for surface waters in the greater Yellowstone area. The geothermal activity common to the
region contributes arsenic loads to many surface waters, often resulting in loads in excess of drinking
water standards. Despite having some contributions from the Madison River directly, O’Dell Creek fits
best in the category of a spring creek due to primary water source and in-stream conditions.

Figure 2: O’Dell Creek sampling stations.

2010 Data
During the 2010 sampling year, the O’Dell team had 2 full days of data collection and 1 partial
day of data collection. Station information is provided in Figure 1 and Table 1, and Table 2 provides data
collected on O’Dell creek during the 2010 sampling year.
Table 1: O’Dell Creek station information

Station

Description

Land Ownership

Upper O’Dell

Within restoration area

Granger Ranches

Middle O’Dell

Downstream of restoration area

Longhorn Ranch

Lower O’Dell

Adjacent to Valley Garden Fishing Access Site

Public (MTFWP)

O'Dell lower

8/6/2010

12.8

18

8.3 >120

430

8.98

99.89

O'Dell middle

8/6/2010

15.2

26

8.3 >120

380

12.54

64.48

O'Dell upper

8/6/2010

13.6

27

8.2 >120

450

10

40.35

O'Dell lower

9/10/2010

9.9

14

9 >120

410

O'Dell middle

9/10/2010

11.2

16

9.2 >120

400

12

68.56

O'Dell upper

9/10/2010

9.7

15

8.5 >120

44

9.8

39.68

O'Dell lower

10/16/2010

6.3

8.4 >120

400

O'Dell upper

10/16/2010

8

8.1 >120

410

Add’n Parameters

Measured Flow (cfs)

(mg/L)

(µs/cm)
Dissolved Oxygen

Specific Conductivity

Turbidity (NTU)

pH

Air Temp (C)

Water Temp (C)

Date

Station

Table 2: O’Dell Creek data from 2010 sampling year

11.3 101.54

10.75 117.23 Arsenic
9.5
42.9 Arsenic

34.3
17.2

Discussion
Interesting points to notice from the O’Dell sampling data:


Temperatures remain relatively cool, even during times when air temperatures were high



Temperatures in the lower and upper stations were cooler than those in the middle station
during August and September sampling events



Turbidity values were always >120, indicating very low sediment loads at all stations



Flows increased from upstream to downstream stations, indicating the gaining nature of the
stream.



Highest flows were measured during the October sampling event



The 2 samples analyzed for arsenic both show levels to be above the human health standards
for drinking water ( 10 µg/L), but still below aquatic life standards (150 µg/L).

Figure 3: Stream Team members Donna Jones (left), Cathie Jean (middle) and participant Julie
Welling ton (right) collect data at the O’Dell middle station.

North Meadow Creek
Landowner access to North Meadow Creek sampling stations is provided by Owen Ranch and
the Meadow Lake Lodge. Sampling is performed by Larry Hudson and Ron Humphrey.
Team Larry Hudson and Ron Humphreys
Larry Hudson is a part time resident of Ennis. Larry and his wife began visiting Ennis and the
Madison Valley in 2000 and have been spending 3 to 5 months a year living in Ennis since 2002. Larry is
retired from the U S Forest Service and enjoys working with natural resources. Larry is an avid fly
fisherman and he believes in giving back to the community he live in and the natural resources that he
uses and enjoys.
Ron Humphrey and his wife, Kathy, moved to Ennis in 1999, shortly after Ron retired from a
thirty-three year career the USDA Forest Service. His last assignment with the Forest Service was as
Forest Supervisor of the Olympic National Forest on the Olympic Peninsula of Washington. Ron is an
avid fly fisher and golfer. He is also active in Madison Valley Ranchlands Group's Weed Committee,
Madison Valley Presbyterian Church, and the community food bank. Ron feels that stream monitoring is

an important land stewardship responsibility and the hopes the data we are collecting will be useful to
landowners and public agencies.
Stream Information
The headwaters of North Meadow Creek are in the southern Tobacco Root mountains west of
McAllister. North Meadow Creek flows through heavy timbered USFS lands with historic mining, then
through private lands dominated by hay production and livestock grazing, then through limited
residential development before flowing into Ennis Lake.
Historic stream assessments describe 1999 conditions as variable, with areas of recharge and
areas of diversions alternately affecting quantity of flow (DEQ 2000). The 1999 assessment also
indicates elevated phosphorous near Ennis Lake. North Meadow Creek is listed on the impaired
waterways list (303 (d)) for phosphorous and sedimentation/siltation.

Figure 4: North Meadow Creek sampling stations.

2010 Data
During the 2010 sampling year, the North Meadow team had 2 full days of data collection.
Station information is provided in Figure 4 and Table 3, and Table 4 provides data collected on North
Meadow Creek during the 2010 sampling year.

Table 3: North Meadow Creek station information.

Station

Description

Land Ownership

Upper North Meadow

Private, access via county road

Middle North Meadow

Near USFS boundary, historic
sampling location.
Above historic sampling location

Lower North Meadow

Near confluence with Ennis Lake

Meadow Lake Lodge

Owens Ranch

29

190

7.75 >120

93

7/20/2010

10.8

18

7.8 >120

33

9/18/2010

8.4

11

8.3 >120

260

9/18/2010

9

18

8.4 >120

210

9/18/2010

9.2

21

8.3 >120

100

Add’n Parameters

14

99.4

Measured Flow (cfs)

7/20/2010

7.8

Dissolved Oxygen
(mg/L)

20.4

Specific Conductivity
(µs/cm)

16.5

Turbidity (NTU)

Air Temp (C)

7/20/2010

pH

Water Temp (C)

N Meadow
Lower
N Meadow
Middle
N Meadow
Upper
N Meadow
Lower
N Meadow
Middle
N Meadow
Upper

Date

Station

Table 4: North Meadow Creek data from 2010 sampling year

Total
9.03 38.56 Phosphorous
Total
9.4 39.41 Phosphorous
Total
9.6 63.91 Phosphorous
Total
10.16 27.18 Phosphorous
Total
10.35 19.85 Phosphorous
Total
10.13 21.34 Phosphorous

N/D
N/D
N/D
0.4
N/D
N/D

Discussion
Interesting points to notice from the North Meadow Creek sampling data:


Temperatures remain relatively cool, even during times when air temperatures were high



Only 1 sampling event had a recordable turbidity, indicating low sediment loads at all stations



Flows during July decreased consistently from upper to lower stations



Flows during September decreased from upper to middle stations, and then increased from
middle to lower stations



Dissolved oxygen levels and pH were consistent between stations and between sampling events



Only 1 sampling event at the lower station had detectable total phosphorous levels

Figure 5: Stream team members Ron Humphreys (left) and Larry Hudson (right) collect data at the
North Meadow Creek middle station.

South Meadow Creek
Landowner access to South Meadow Creek sampling stations is provided by Endecott Ranch.
Sampling is performed by Mansfield Hoag and Sunni Heikes-Knapton. Larry Hudson also provided
sampling assistance during the October event.
Team Mansfield Hoag and Sunni Heikes-Knapton
Mansfield Hoag was raised in the Madison on a cattle ranch east of Ennis, and graduated from
Ennis High School in 1962. He has fished on the Madison River and Jack and Creeks since he was a small
boy, and this is what interests him in water monitoring. Mansfield went to college at MSU and received
a degree in Agriculture. From there he joined the Air Force and flew C-130 Transports for 4 years. Until
his retirement 5 years ago, he worked in Great Falls for General Mills in the Grain Business.
Sunni Heikes-Knapton is the Madison Watershed Coordinator and manager of the Madison
Stream Team program.
Stream Information
The headwaters of South Meadow Creek are in the southern Tobacco Root Mountains west of
McAllister. Similar to its neighbor North Meadow Creek, South Meadow Creek flows through heavy
timbered USFS lands with historic mining, then through private lands dominated by hay production and
livestock grazing, then through limited residential development before flowing into Ennis Lake. South
Meadow Lake lies in the upper region of the drainage, a natural lake with an additional man made
impoundment structure to increase water storage.
Historic stream assessments describe 1999 conditions affected by water diversions (DEQ 2000).
Two large high priority diversions are located below a measurement weir between the upper and lower
stations. Two additional high priority diversions are located between the middle station and lower
station. The historic assessment mentions the increasing residential development of the area as a
potential source of impairment. Additionally, high phosphorous levels and iron levels were detected,
and the effect of the Missouri Mine in the upper region of the creek as a source for elevated lead
concentrations. South Meadow Creek is listed on the impaired waterways list (303 (d)) for lead.
Recently, South Meadow Creek is also gaining attention as the site of a water efficiency
investigation aimed at improving water use. The results of the 2010 water monitoring will be used as
part of the preliminary engineering to complete new irrigation structure designs and to track the
influence of restoration activity slated to occur in conjunction with the project.

Figure 6: South Meadow Creek sampling stations.

2010 Data
During the 2010 sampling year, the South Meadow team had 2 full days of data collection. Station
information is provided in Figure 6 and Table 5, and Table 6 provides data collected on South Meadow
Creek during the 2010 sampling year.
Table 5: South Meadow Creek station information

Station

Description

Land Ownership

Upper South Meadow

Near USFS campground, historic
sampling location
Within SMC project area

Public (USFS)

Near confluence with N Meadow
Creek, historic sampling location

Private (access via county road)

Middle South Meadow
Lower South Meadow

Endecott Ranch

88.33

150

9.2

11.46

7/26/2010

13.2

22

8.6

105

110

9.27

16.52

7/26/2010

10.8

17

8.1 >120

60

9.33

17.87

10/2/2010

9.4

16

7.9 >120

230

10.07

7.12

10/2/2010

11.7

17.5

8.5 >120

130

9.97

6.06

10/2/2010

8.3

15

8.3 >120

60

10.01

12.61

Measured Flow (cfs)

Dissolved Oxygen
(mg/L)

7.6

Turbidity (NTU)

17

pH

11.6

Air Temp (C)

7/26/2010

Water Temp (C)

Specific Conductivity
(µs/cm)

S Meadow
Lower
S Meadow
Middle
S Meadow
Upper
S Meadow
Lower
S Meadow
Middle
S Meadow
Upper

Date

Station

Table 6: South Meadow Creek data from 2010 sampling year

Discussion
Interesting points to notice from the South Meadow Creek sampling data:


Temperatures remain relatively cool, likely affected by moderate air temperatures



Two sampling events had a recordable turbidity in July, with NTU values decreasing from
upstream to downstream sampling stations.



No sampling events had a recordable turbidity in October, indicating low sediment loads at all
stations



Flows during July decreased consistently from upper to lower stations



Flows during October decreased from upper to middle stations, and then increased from middle
to lower stations



Dissolved oxygen levels and pH were very consistent between stations and between sampling
events

Figure 7: Stream Team member Manfield Hoag measures flow at the South Meadow Creek lower
station.

Moore Creek
Landowner access to Moore Creek sampling stations is provided by Valley Garden Ranch and the
Bricker family. Sampling is performed by Dave Bricker and Tom Cracraft.
Team Dave Bricker and Tom Cracraft
David Bricker has been a part-time resident of Ennis for a decade, but has been coming to the
greater Yellowstone area for more than 40 years. An avid fly fisher, he always planned to spend more
time fishing these waters. He is a founding director of the Madison River Foundation, a local advocate for
the Madison watershed. He spent more than twenty years as a professional money manager working for
major banks in the U.S. and Europe. He is a Chartered Financial Analyst.
Tom Cracraft moved to Bozeman six years ago after retiring from a Fortune 500 company as a
Logistics Manager. He currently works part time at MSU. Tom and his wife moved here from northern
Utah to fly fish, which is the reason for his interest in clean water and water monitoring.

Stream Information
The headwaters of Moore Creek are in the southern Tobacco Root Mountains west of Ennis.
Moore Creek flows through xeric foothills terrain on private lands dominated by livestock grazing, then
through urban development of the town of Ennis, then again through private lands dominated by
livestock use before flowing into the Madison River. Moore Creek is listed on the impaired waterways
list (303 (d)) for fecal coliform and arsenic.
Recently, Moore Creek has been the site of a restoration project on the Valley Garden Ranch,
which included channel rebuilding to decrease the width to depth ratio and to decrease losses of surface
waters from historic drain ditches.

Figure 8: Moore Creek sampling stations.

2010 Data
During the 2010 sampling year, the Moore Creek team had 2 full days of data collection. Station
information is provided in Figure 8 and Table 7, and Table 8 provides data collected on Moore creek
during the 2010 sampling year. Moore Creek is unique in the inclusion of a station on an unnamed
tributary (UT) to Moore Creek, known locally as Irrigation Springs. Irrigation Springs flows into Moore
creek just downstream from the Middle Station.
Table 7: Moore Creek station information

Station
Upper Moore Creek
Middle Moore Creek
Irrigation Springs
Lower Moore Creek

Description
East of Highway 287, as creek
enters town
Southern boundary of Valley
Garden Ranch
Tributary/irrigation return flow
from Madison canal
Near confluence with Madison
River, Fletcher Channel

Land Ownership
Bricker (Urban)
Valley Garden Ranch
Valley Garden Ranch
Valley Garden Ranch

Dissolved Oxygen
(mg/L)

62.72

530

*

8.6

32.4

380

*

8
7.7

60.7

310
890

8.86
10.12

8.8 70.67

660

13.02

8.7 64

630

10.91

8.6 >120
8.1 >120

540
650

9.51
8.41

Add’n Parameters

Specific Conductivity
(µs/cm)

8

Measured Flow (cfs)

Turbidity (NTU)

Moores
lower
7/9/2010
17.5
30
Moores
middle
7/9/2010
19.8
27.5
Moores
upper
7/9/2010
16.6
24
Moores UT
7/9/2010
16.5
30
Moores
lower
10/7/2010
12.8
20
Moores
middle
10/7/2010
14.7
18
Moores
upper
10/7/2010
13.7
19.5
Moores UT
10/7/2010
13.4
19
* values suspect, data excluded

pH

Air Temp (C)

Water Temp (C)

Date

Station

Table 8: Moore Creek data from 2010 sampling year

Fecal
8.82 Coliform
Fecal
6.31 Coliform
Fecal
6.46 Coliform
1.64
Fecal
12.08 Coliform
Fecal
7.75 Coliform
Fecal
2.28 Coliform
3.46

2
4
9

1
8
5

Discussion
Interesting points to notice from the Moore Creek sampling data:


Moore Creek middle station had the highest temperatures on both sampling days, while the
Moore Creek lower station showed a decrease in water temperature on the same days.



Turbidity levels during July were all below 63 NTU, indicating waters with a moderate sediment
load.



Turbidity levels during October were below 70 at both lower and middle stations, indicating
waters with a moderate sediment load. The upper station turbidity levels were not readable
during the October sampling.



pH readings were consistent within and between sampling days



Flow measurements indicate a gaining region of stream section below the Middle station,
beyond that which is measured as a direct contribution from irrigation springs with the main
channel of Moore Creek.



Fecal coliform levels were above human health standards of 1 colony/mL for all but 1 station.

Figure 9: Stream Team Members David Bricker (left) and Tom Cracraft (right) collect data at the
Moore Creek Middle station.

West Fork of the Madison River
Access to the West Fork sampling stations is gained through USFS public lands. Sampling is
performed by Larry Krokes, Richard Rohrbaugh, and David Bricker.
Team Larry Krokes, Richard Rohrbaugh, and David Bricker
Richard Rohrbaugh first came to Montana as a kid in 1947. He had an uncle who was a good
friend of Dan Bailey and they camped together every summer on the Yellowstone or Madison. Richard
has only missed 3 summers since then (when in grad school) getting to Montana to fish. Richard and his
wife began living in the Madison valley half the year in 2003 when he retired. Richard taught for 30+
years at Lewis and Clark College in Portland, OR. His field is the anthropology of the early
Christian/classical Roman period; he does archaeology, ancient languages and the social/cultural world
of antiquity. Richard has written 9 books in the field, published now in 6 languages and a dozen
countries. Richard’s interest in stream monitoring stems from deep environmental concern, a life-long
love of the outdoors, and is a small throwback to the scientific interest generated during his
undergraduate days as a chemistry major! In his free time Richard likes to golf, hike, build furniture and
fish.
Larry is a retired Los Angeles City Firefighter with a background in Engineering. He has been
coming annually to the Ennis/Yellowstone area since 1978. He lives in Southern California in the winter
and spends his summers on the Madison River south of Cameron. While Larry is in Montana he enjoys
fishing, sightseeing and woodworking in his spare time. Water quality is one of the primary keys in
maintaining the Madison River fishery. He feels that his participation in the water-monitoring program
will help in this effort.
David Bricker’s bio can be found in the Moore Creek section of this report. David is the only
team member that regularly monitors two streams within the Madison Stream Team program.
Stream Information
The headwaters of the West Fork of the Madison River are in the southern end of the Gravelly
Mountains. The West Fork is unique in that it flows entirely public lands managed by the USFS. During
the summer months, grazing by livestock is common throughout the region. Numerous public sites
including trailheads and primitive and developed campgrounds can be found along the creek. A popular
campground designed for recreational vehicles is situated near the confluence of the West Fork and the
Madison River.

The West Fork is listed on the impaired waterways list (303(d)) for arsenic, cadmium, lead,
thermal and dewatering issues.

Figure 10: West Fork sampling stations.

2010 Data
During the 2010 sampling year, the West Fork team had 2 full days of data collection. Station
information is provided in Figure 10 and Table 9, and Table 10 provides data collected on the West Fork
of the Madison River during the 2010 sampling year.
Table 9: West Fork of the Madison River station information

Station

Description

Land Ownership

Upper West Fork

1 Mile below confluence of West
Fork and Elk River
Adjacent to primitive campsites
above Lake Creek inflow
Directly upstream from confluence
with Madison River

Public (USFS), access via county road

Middle West Fork
Lower West Fork

Public (USFS), access via county road
Public (USFS), access via county road

West Fork
lower
8/18/2010
14.4
22.5
8.5 >120
270
West Fork
middle
8/18/2010
10.3
19.6
7.7 >120
290
West Fork
upper
8/18/2010
12.6
24
7.8 >120
290
West Fork
lower
10/14/2010
8.7
19.9
8.8 >120
250
West Fork
middle
10/14/2010
6.9
19.6
8.8 >120
270
West Fork
upper
10/14/2010
6.9
18.4
8.6 >120
280
* samples for cadmium and lead were submitted for October sampling.

Add’n Parameters*

Measured Flow (cfs)

Dissolved Oxygen
(mg/L)

Specific Conductivity
(µs/cm)

Turbidity (NTU)

pH

Air Temp (C)

Water Temp (C)

Date

Station

Table 10: West Fork of the Madison River data from 2010 sampling year

Fecal
9.55 52.11 Coliform
1
Fecal
9.8 24.06 Coliform
1
Fecal
9.03 27.53 Coliform
1
Fecal
10.44 52.99 Coliform 0.3
Fecal
10.83 33.55 Coliform
2
Fecal
10.52 21.92 Coliform
2
All levels were below detection.

Discussion
Interesting points to notice from the West Fork sampling data:


Water temperatures remain relatively cool despite warm air temperatures



Water temperatures at the West Fork Lower station were higher than upper stations during
both sampling days



pH and Dissolved oxygen were consistent within and between sampling events



Turbidity values were always >120, indicating very low sediment loads at all stations



Flows increased from upstream to downstream stations, indicating the gaining nature of the
stream during October



Flows decreased at the middle station during August and then increased to values seen in
October at the lower station.



Fecal coliform counts in October show elevated levels at the middle and upper stations.

Figure 11: Stream Team members David Bricker (left), Richard Rohrbaugh (center), and Larry
Krokes (right) collect data at the West Fork middle station.

Summary and 2011 Season
In the initial year of sampling, the Madison Stream Team members have committed a significant
amount of time to the monitoring program. Members first participated in an 8 hour training prior to
sampling. Following training, members in the program completed 24 volunteer days for a total of 34
data collection events on individual stations. This is a remarkable accomplishment, evidenced by the
quantity of data collected and the time committed by the Madison Stream Team Members.
The 2010 data collected portrays a range of conditions on our area streams. Some data aligns
well with the historic assessments and the impaired waterway status assigned by the DEQ, and provides
opportunity for discussion on land use effects on water quality. Other data illustrates in-stream
conditions that fall within a normal range of values, illustrating the importance of maintaining conditions
that are functional and beneficial.
While the emphasis of the project is to collect baseline data on area streams, it should be
recognized that the sampling calendar with only 2 events provides only a “snapshot in time” method of
assessing the conditions of water quality. There are limitations to this approach, particularly in tracking
temporal trends of a stream. However, this is a common sampling calendar used by volunteer
monitoring programs, where citizens sample during the medium and base flow periods of the summer
months. The results of even the limited sampling provide a starting point to discuss more advanced
monitoring and to create a general picture of the conditions of streams.
Monitoring for 2011 will commence with a refresher course on the data collection protocols
with additional training being offered for new volunteers and for current volunteers to learn new
monitoring skills. Additionally, a sampling analysis plan will be drafted to outline the protocols specific
to the Madison Stream Team program. This document will further explain how sampling will be done in
accordance with the MDEQ’s Field Procedures Manual (DEQ, 2005a).
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Appendix A: Site Visit Form
Date:
Waterbody:
HUC:
Elevation (m):

Time:

Station ID: MST-__ __ __ __ __ __ __

Team Member(s):

Site Description:
Latitude:

_

_ .

_

_

GPS Datum: NAD83

_

Visit #:

County: Madison, MT
_ 9

Longitude:

_

Lat/Long Verified?

_

_

. _

_

_ 9

(Record in decimal degrees)

By:

Stream Field Measurements:
Current Weather (Circle One):
Air Temperature:
Water Temperature:
°C
pH:
Cloud Cover:
°C
Turbidity:
/
/
/
NTU
Specific
Conductivity:
µS
<5% 5 - 25% 25 -75% 75 - 100%
Dissolved Oxygen:
mg/L
Photo Point
Precipitation:
Turbidity: (Visual) Clear
light
Turbid
Opaque
None
Light
Moderate
Heavy
Flow Method: Meter
Float
Gage
E-Coli Sample taken:
Past Precipitation (last 24 hours):
Flow Comments:
Dry Bed
No Measurable Flow
None
Light
Moderate
Heavy
If lab samples are taken, note date, time and site on bottle.
Site Visit Comments:
** Normal ranges: Water Temp: 0-20, pH: 6-9, Specific conductivity: 0-1000, Dissolved Oxygen: 7-14. Turbidity: if reading is less than 120 cm, take 3 readings,
otherwise note “>120 cm”.
Flow Measurement: Probe should be reading “AVGSPEED”. Read tape in decimals, not inches. The first and last readings must be the edge of the water.
Stream width <5 ft=Measure flow every 0.3 ft. If width < 10 ft = Measure every .5 ft. If width 10 – 20 ft = measure every 1 ft. If width > 20 ft = measure every 2 ft.
Station
Depth
Flow
Station
Depth
Flow

*flow measurement must have a minimum of 10 readings

