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The Yellowstone River CEA

Authorized by the Water Resources Development Act of 1999

“The Secretary shall conduct
a comprehensive study of
the Yellowstone River from
Gardiner, Montana to the
confluence of the Missouri
River to determine the
hydrologic, biological and
socioeconomic cumulative
impacts on the river”.

~400 page report
11 Appendices --1830pp
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State of Montana Involvement

 Yellowstone River Conservation District
Council

— Technical Advisory Committee (TAC)
— Resource Advisory Committee (RAC)

e 2004 Cost-Share Agreement with COE




CEA Project Elements

e Evaluate the cumulative hydraulic, biological,
and socioeconomic impacts of human activity

on the Yellowstone River.

e Develop recommended management practices.



Primary Project Components

Hydrology
Hydraulics
Geomorphology

Riparian
Wetlands
Water Quality

e Avian

Fisheries

Land Use
Socioeconomics
Cumulative Effects




Project Extent

Gardiner MT to the Missouri River confluence (565 River Miles)
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Yellowstone River
Recommended Practices
Floodplain Restoration
Bank Armoring

Side Channel Blockage
Removal

Riparian/Wetland
Management

Invasive Woody Plant Control
Noxious Weed Control
Nutrient Reduction

Solid Waste Removal

Irrigation Water
Management

YRCDC Position Statements

Oil/Gas/Brine Water Pipeline
Crossing

Altered Flows
CMZ Maps

Fish Passage and Entrainment
Watercraft Safety

a long

Practical Applications




MONTANA.GOV

OFFICIAL STATE WEBSITE

SL rary

Yellowstone River Clearinghouse

About

This web page provides a single point of access to Yellowstone River data and publications. It is a single point of access for information
associated with the River, such as maps, GIS data, and reports. The most recent resources resulted from the Yellowstone River Corridor
Comprehensive Study, also known as the Cumulative Effects Assessment. Read More.

Quick Links to Yellowstone Clearinghouse Resources

Interactive Online Map Viewer - explore the most commonly used Yellowstone River GIS layers overlaid on imagery, topographic, or
other reference backgrounds.

Reach Story Map 1- Explore Yellowstone River Physical Features: Overview (Reach narratives organized by county)

Reach Story Map 2- Explore Yellowstone River Physical Features: Details and Recommendations (Reach narratives organized
by reach)

Cumulative Effects Analysis (CEA) Final Report

Recommended Practices and Position Statements

Imagery

LIDAR Elevation Data

Land Use Mapping

Hydraulic Models

Physical Features Inventory



Yellowstone River Reach Narratives Reach PCI10

County Park Upstream River Mile 5146
Classification PCM: Partially confined meandering Downstream River Mile 511
General Location To downstream of Deep Creek; Weeping wall, Jumpin Length 3.60 mi (5.79 km)

General Comments

MNarrative Summary

Reach PC10 is extends from the Pine Creek Bridge to below the mouth of Deep Creek. The reach is approximately 3.5 miles long,
extending from RM 511.0 to RM 514.5. This is an especially unique section of the Yellowstone River where spring creeks that parallel
the channel support a nationally recognized cold water fishery. The reach is also semi-confined by very coarse grained glacial alluvial
terraces. Sediment recruitment from the terraces drives bar formation, resulting in locally rapid bank migration, and in some cases,
threats to the spring creeks. This was exemplified during the 1996/1997 floods, when the river migrated tens of feet into high glacial
terraces, delivering vast amounts of gravel to the channel. At one location near the Deep Creek confluence, a home on a ~30 foot high
glacial terrace was undermined and deliberately bumt down to prevent its collapse into the river. Just downstream of this site, rapid
point bar growth drove westward channel migration towards a prized spring creek, which created a real risk of Yellowstone River
avulsion into that channel. Efforts to prevent an avulsion included sediment removal from the rapidly enlarging point bar, bank
protection, and construction of a long floodplain dike between the spring creek and the river. This single bendway experienced
approximately 750 feet of migration between 1948 and 1999, which translates to an average migration rate of 14.7 feet per year.

Approximately 14 percent of the bankline is armored, primarily by rock riprap (3,753 feet) and flow deflectors (1,197 feet). Between
2001 and 2011, the net length of bank armor increased by 1,037 feet, although 50 feet of flow deflectors were eroded out during that
fime. There are also over two miles of ficodplain dikes in the reach, most of which run parallel to the river to isolate the spring creeks.
Several thousand feet of side channels have been blocked in Reach PC10; one large channel that was blocked prior to 1950 extends
downstream for several thousand feet into Reach PC11. There is a high concentration of emergent wetlands in these abandoned side
channels.

The total bankfull channel area in Reach PC10 increased from 151 acres in 1950 to 191 acres in 2001, suggesting channel
enlargement, either due to floods or flow concentrations in the main channel due to side channel loss and diking.

Land uses in Reach PC10 include imigated ground, multi-use (non-imgated and undeveloped), and exurban residential development.
Whereas in 1950 there were 512 acres under flood irmigation, by 2011 that had been reduced to 17 acres. The expansion of irmigation
during that time included 136 acres of sprinkler, and another 56 acres of pivot imigation. Most of the land, over 900 acres, is used as
non-irmgated agricultural land. There has also been about 180 acres of exurban development in Reach PC10, much of which is part of
the Jumping Rainbow Ranch downstream of Deep Creek. Some of this development, such as the location of the house that was
undermined in 1997, is in the Channel Migration Zone. In the upstream portion the reach, a gravel pit on a large point bar (RM 513.8)
encroaches into the Channel Migration Zone. Because of the extensive levee construction in the reach to protect spring creeks, 38
percent of the CMZ has been restricted from the natural CMZ footprint. The reach is very popular for recreational boating and fishing;
the Pine Creek Fishing Access Site is located just below the Pine Creek Bridge on the left bank.

This area of the upper Yellowstone River has seen three severe floods in the last 20 years. The 1396 and 1997 floods were very
damaging, early-June events that peaked at 37,100 and 38,000 cfs, respectively. At the time, these were considered to be sequential
100-year floods. Then in late June of 2011, the river peaked at 40,600 cfs, which is currently the flood of record at Livingston. This
flood exceeded a 100-year event, with both the 1996/1997 events considered to have exceeded a 75-year flood.

A hydrologic evaluation of flow depletions indicates that flow alterations over the last century have been relatively small in this reach.
The biggest influence has been on low flows: severe low flows described as 7Q10 (the lowest average 7-day flow anticipated every ten
years) for summer months has dropped from an estimated 1,530 cfs to 1,480 cfs with human development, a reduction of 3.3 percent.
More typical summer low flows, described as the summer 95% flow duration, have dropped from 1,760 cfs under unregulated conditions
to 1,680 cfs under regulated conditions at the Livingston gage, a reduction of 4.6 percent.




Yellowstone River Reach Narratives

Reach PCI0

The following table summarizes some key CEA results that have been used to describe overall condition and types of human
influences affecting the river. The values are specific to this single reach. Blanks indicate that a particular value was not available for
this area. This information is consolidated from a large dataset that is presented in more detail in the full reach narrative report.
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A story map about the Yellowstone River

Explore Yellowstone River Features: Reach
Details and Recommendations

Reach PC10

CEA-Related observations in Reach PC10 include:
Extensive dike construction - Floodplain dikes constructed to protect

Exurban encroachment into the Channel Migration Zone (CMZ) has
occurred on terrace surfaces
Gravel pit and recreational pond development in a meander core may

Rapid dike construction and armoring following major flooding
(1996/1997).

Increase in primary channel length (sinuosity) with loss of side
channels.

Isolation of 38 percent of the CMZ, mostly avulsion hazard areas that
support spring creeks.

Recommended Practices:
* YRRP 1.2 - Floodplain Restoration - Public Highways and County Roads
YRRP 1.3 - Side Channel Blockage Removal - Side Channel Restoration

YRRP 3.2 - Invasive Woody Plant Control - Russian Olive Control
Selective side channel restoration at RM 511.5 (may be difficult to

CMZ Management due to current restriction of 38 percent of the Channel

Migration Zone
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Recent Work

Huntley Project, 1909



HOME ABOUT US DATA CLEARINGHOUSE WORKING GROUP ACTIVITIES EXPLORE THE RIVER




Irrigation Water Management

Objectives:

1. Collaborate with Conservation Districts, state agencies, federal agencies,
and non-profit organizations throughout the Yellowstone River Basin to
identify outreach and project opportunities.

2. Review the Montana 2015 State Water Plan findings and key
recommendations that pertain to irrigation water management and
water use efficiency in the Yellowstone River Basin.

3. ldentify and prioritize irrigation water management projects within the
Yellowstone River Basin.

4. Develop a 10-year project priority strategy with potential project
sponsors and funding sources identified.



Invasive Woody Plant Control

Objectives:

1.  Collaborate with Conservation Districts, state agencies, federal agencies,
and non-profit organizations throughout the Yellowstone River Basin to
identify outreach and project opportunities.

2. Develop specific educational and project approaches to address the
relatively new invader, Common Buckthorn. Explore opportunities to work
with the Montana Department of Agriculture with their Montana Noxious
Weed Education Campaign and their Noxious Weed Trust Fund Grant
Program.

3.  Russian Olive and Salt Cedar: Identify mainstem reaches and tributaries for
focused outreach efforts and project implementation. This process will
require close collaboration with county weed districts and landowners.

4. Develop a ten-year project priority plan.



YOU'RE INVITED TO:

Help |dent|fy SpECIfIC wngatmn water

REGIONAL OPEN HOUSES

Huntley Tuesday, Sept. 18
Yellowstone Valley Electric Co-op - 150 Co-op Way

Forsyth Wednesday, Sept. 19
Rosebud Co. Library - 201 N. 9th Ave.

Glendive Thursday, Sept. 20
Moose Lodge - 415 N. Merrill Ave.

Big Timber Tuesday, Oct. 16
Carnegie Public Library - 314 McLeod St.

6-8p.m. Complimentary dinner provided

Hosted by: Yellowstone River

Providing leadership and
guidance for the wise use of
the Yellowstone River's natural
resgurces

For more information, contact Dan Rostad: 406-930-0594






	The Yellowstone River Cumulative Effects Analysis—15 Years in the Making������The Upper Yellowstone�Examining the Confluence of Past Lessons and Future Needs�Karin Boyd, AGI��	
	The Yellowstone River CEA�Authorized by the Water Resources Development Act of 1999�
	State of Montana Involvement�
	CEA Project Elements 
	Primary Project Components
	Project Extent 
	Slide Number 7
	Data
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Recent Work �
	Slide Number 15
	Irrigation Water Management
	Invasive Woody Plant Control
	Slide Number 18
	Woody Invasive Outreach Video

