WRP Implementation Element examples:
Greater Gallatin Watershed Council (GGWC) Restoration Prioritization 
The basic intent of the planning effort was to identify, characterize, and rank potential restoration

projects in the watershed based on existing knowledge of involved parties. The basic tasks

associated with this effort included identification of restoration planning team members,

facilitation of a project identification meeting, facilitation of a project ranking meeting, and GIS

database compilation of results.
The original intent of this project was to rank projects throughout the entire Gallatin Watershed

(Figure 1-1), which includes the West Gallatin River drainage up to Yellowstone National Park.

In the process of project identification, however, it became clear that the existing watershed

group in the Upper Gallatin watershed above Spanish Creek (Blue Water Task Force) is

interested in pursuing a similar effort specifically for that area. To that end, projects above

Spanish Creek, including those in the Big Sky area, were not ranked as part of this effort.
3.3 Water Quality

A total of six projects scored the maximum value for water quality benefit (Figure 3-3). These

projects include the following:

1. Flow augmentation on the East Gallatin: this proposed project consists of securing

minimum instream flows on the East Gallatin, especially between the

Springhill/Penwell Reach, where summer low flows result in increased water

temperatures.

2. Bozeman Water Conservation: The water conservation project reflects outreach and

education efforts for water conservation in the valley to reduce the currently

anticipated need for additional water storage.

3. Lower Mandeville Creek Restoration: From Oak Street to Redwing Drive,

Mandeville Creek is degraded with respect to water quality, riparian condition, and

in-stream habitat. The proposed restoration project for Mandeville Creek is to

establish a stream buffer in anticipation of future development.

4. Camp Creek Restoration: The proposed Camp Creek restoration project consists of

extensive restoration on the entire length of the stream to improve water quality and

reduce channel instability along its course.

5. Yellow Dog Creek Nutrient Reduction: Yellow Dog Creek is located approximately

3 miles east of Godfrey Creek, and much of the channel is ditched through irrigated

fields. The proposed project is to reduce non-point source nutrient loading to the

stream.

6. Godfrey Creek Restoration: Godfrey Creek is currently impacted by feedlots and

stream corridor grazing; restoration along the creek has been proposed to address

poor water quality.

3.4 Water Quantity

Four projects received the maximum score possible for benefits to water quantity in streams

(Figure 3-4). This scoring is based on impacts to water consumption and impacts to instream

flows. The projects that received a score of 60 provide an anticipated maximum benefit with

respect to both reduced water consumption and augmented in-stream flow conditions. These

four projects are as follows:

1. Flow Augmentation on the East Gallatin: This proposed project consists of securing

minimum instream flows on the East Gallatin, especially within the

Springhill/Penwell reach, where summer low flows result in increased water

temperatures.

2. Bozeman Water Conservation: The water conservation project reflects outreach and

education efforts for water conservation in the valley to reduce the currently

anticipated need for additional water storage.

3. Farmers Canal Siphon at Middle Creek: At the intersection of Farmers Canal and

Middle Creek, the canal intersects directly with Middle Creek. As a result, any flow

in Middle Creek is conveyed into the canal, resulting in severe dewatering of Middle

Creek downstream of the canal crossing. The construction of a siphon that would

separate the two features has been proposed to reduce flow depletions on Middle

Creek.

4. South Cottonwood Creek Flow Augmentation: From Cottonwood Road down to

Farmer’s Canal, the creek is commonly entirely dewatered due to irrigation diversion.

Fish 3.5 Riparian

Riparian benefit scores are based on overall terrestrial habitat improvements, wildlife corridor

benefits, ecological connectivity, and wetlands benefits. Based on these factors, a total of 12

proposed projects achieved the maximum score for riparian benefit (Figure 3-5). These projects

are all conceptualized to have both passive (e.g. riparian fencing) and active (e.g. revegetation)

components to their work. All are stream projects with the exception of the East Main wetland

restoration project on the east end of Bozeman.

passage, water quality, and instream habitat are all compromised.
3.8 Social Feasibility

The social feasibility ranking reflects anticipated landowner support and cooperation. The

project team based the score on existing knowledge of landowner interest; it is critical to note

that landowners were not contacted as part of this effort. This ranking element will be dynamic

through time due to changes in local interest or transfers of ownership. In general, a ranking of

three indicates unknown landowner support; anything lower or higher than a value of three

reflects some knowledge of landowner resistance or support, respectively. Two projects received

the maximum score for social feasibility (Figure 3-8):
1. Mandeville Creek Restoration, Bozeman High School: Along North 11th Street in

Bozeman, Mandeville Creek is ditched between the high school and the road. High

school personnel have been pursuing grant funding for this project, and as such its

feasibility for implementation is high.

2. Trout Creek Irrigation Headgate: At Gallatin Road off of Penwell Road Bridge,

there is a fish passage barrier on a headgate/diversion structure on Trout Creek.
4.6 Integration with ongoing US Forest Service activities

Ongoing activities on USFS land in the Gallatin Watershed were described and recorded at the

first meeting by Mark Story, the Gallatin Forest Hydrologist. These projects have funding and

are under way, hence there is no apparent GGWC role in their execution. However, as these are

all headwaters areas, it is important for GGWC to remain aware of them, to allow integration of

various efforts for maximum ecological outcome. The relevant projects occurring in the Gallatin

National Forest are listed in Table 5.

Swan Basin Restoration
Action Strategies 
Reducing sedimentation from roads (BMPs)

 

Section 9
 of the TMDL defines strategies for water quality protection and improvement that address specific land-use activities.  Using the recommendations and strategies of the TMDL as a guide, the TAG has implemented successive road restoration projects annually, beginning in FY 2006.  Prioritization of project sites is done yearly, aligned with the 319 Grant for Nonpoint Source Pollution funding cycle.   Prioritization begins with a site recommendation from a representative of the Flathead National Forest.  The TAG then evaluates the site with a field tour to identify specific source locations for repair.  The tour is followed by a stakeholder discussion to finalize the proposed project area and scope.  As of 2010, 3 restoration projects have been completed on roads classified among the top 70 sediment-producing, with restoration work also occurring at crossings and roads not included in the top 70, but contributing to sediment loads to adjacent streams.  As a result of these projects, an estimated 130 tons/year of sediment loading to streams has been reduced, according to the 2008 Swan Lake Watershed TMDL Implementation Program: Target Status Report.

 

While the TMDL assessment has been a valuable tool in guiding road restoration projects, its inventory was not exhaustive and there are gaps that limit its function.   For example, in recent years, the TAG has indentified many uninventoried sites to be significant sources of sedimentation.   The TMDL only evaluated roads that crossed streams, excluding those roads close to streams that have the potential to be sources of chronic erosion.    Additionally, the role of undersized or poorly installed stream culverts was not adequately considered in the initial TMDL development.  Under-sized culverts may work fine for years but then catastrophically fail during a high water event and contribute very large amounts of sediment, possibly exceeding all other sources.

 

Ongoing BMP implementation, done independently by the USFS, DNRC, and PCT, also limits the TMDL for prioritizing projects.  Since 2002, the Forest Service has independently (without 319 grants) reduced 60 tons of sediment (and associated nitrogen, phosphorus, and particulate organic carbon) at previously-identified sites by means of timber sale BMP improvements and appropriated funding.  The work locations were in Holland, Barber, Glacier, and Beaver Creek watersheds.  Future timber sales and associated BMP work planned in the Cat, Dog and Lion Creek drainages should reduce an additional 45 tons of sediment. Plum Creek reports that they have reduced sediment to streams by an estimated 36% since the mid 1990’s by means of BMPs on haul routes.

Therefore, in FY 2010, two assessment projects will be completed to update the status of the TMDL and inform TAG decision making in future road restoration prioritization.   Both Forest Road Sediment Assessment Methodology (FroSAM) and The above mentioned inventories are expected to be completed by fall 2010.  With this new information the TAG will use the same project prioritizing methodology used in previous years, recommending and prioritizing restoration needs in Glacier Creek.  The group intends to follow a similar strategy, working sub-watershed by sub-watershed.  The TAG will select a sub-watershed (prioritization based on size of sub-watershed, ownership make-up, grizzly bear habitat, and opportunity for cooperation) gather funding to inventory the road network, prioritize and plan the restoration work and then seek funding to correct problems.  The TAG has previously worked in annual cycles but it may be more efficient to work on two subwatersheds simultaneously and allow two years per project.  It is likely that with continual road restoration projects, the entire Swan Lake watershed can have all significant road-related erosion problems resolved in about 10 years at the estimated cost of $1,650,000.  The group will continue to seek funding from DEQ’s Nonpoint Source program as well as Future Fisheries and other available sources.    Additionally, a new program through the Forest Service called Collaborative Forest Landscape Restoration Project (CFLRP) is considering focusing restoration efforts on the Swan Valley.  As of July 31, 2010, the Southwest Crown of the Continent
, which includes Swan Valley acreage, was selected to be 1 of the 10 regions chosen by the federal resource advisory committee.  If this decision is accepted by the Secretary of Agriculture, the program will offer outstanding partnership funding to protect water quality.

 

Water quality monitoring

 

Section 10 of the TMDL describes a water quality monitoring and assessment plan, including monitoring parameters and evaluation methods for 303 (d) listed streams
.  Additionally, all project and trend monitoring follows the guidelines presented in the Swan Quality Assurance Project Plan (QAPP), approved in 2006 by DEQ
.

 

Pre- and post- FroSAM monitoring is done for each road restoration project.  In addition, trend monitoring has occurred in Swan Lake and many of its tributaries.  From 2004 to 2006, SEC collected DO concentration data in Swan Lake’s north and south basins and DEQ continued this monitoring from 2007-2009.  Areal Hypolimnetic Deficit (AHOD) was also incorporated into the Swan Lake monitoring program.  SEC has also collected temperature data in Swan River and five of its tributaries, noted for high quality bull trout habitat, since 2005.  The Flathead National Forest has conducted stream monitoring in accordance with PACFISH/INFISH Biological Opinion Effectiveness Monitoring Program (PIBO) protocol since 2008.  A summary of monitoring results and water body status can be found in the Swan Lake Watershed TMDL Implementation Program: Target Status Report (PBS&J 2008)
.

· Pre- and post- FroSAM monitoring: Conducted to verify correct implementation of restoration techniques.  Monitoring results indicate that installing drain dips and new ditch relief culverts and other actions are being correctly installed and should reduce sediment to streams.    
· AHOD: Useful tool for gauging water quality and TMDL progress in Swan Lake.  It is assumed that if water quality deteriorates than the AHOD acreage would increase and this could trigger a chain reaction of undesirable impacts.  Water quality monitoring has been conducting intermittently since 1990 and there appears to be no upward or downward trend.  This may indicate that restoration measures are helping but further monitoring is critical.
· Temperature monitoring: As recommended in the Swan Lake Watershed TMDL document, temperature is monitored in the Swan River and in several critical bull trout streams to begin the process of establishing baseline conditions.  Monitoring began in 2005.  Several more years of data will be required to establish meaningful baseline data.  
· PIBO:  Monitoring of Swan River tributary streams began in 1997.   In recent years, the protocol has been to have every stream sampled about once every 5 years.  Although still a young program, preliminary results indicate no significant difference in fish habitat quality between streams with land management activities verses unmanaged streams.  Results are encouraging in that it appears that modern timber management and road maintenance practices are adequately conserving good fish habitat.
Table 4.  Summary and Outlook of Water Quality Action Strategies

	Project
	Lead 

Organiza-

tion
	Site
	Rationale
	Timeline
	Monitor-ing
	Milestones
	Project Status (2010)
	Secured Funding
	Possible Funding

	Beaver Creek
	FNF; SEC
	Forest Roads #s 906, 9563, 9570, 9658
	Reduce sedimentation
	2009-12
	Pre and post FroSAM
	 ## tons of sediment prevented from reaching streams.
	 In contract
	DEQ 319 Grant 209068; DEQ 319 Grant; FNF
	 

 

_

	Swan Lake  monitoring
	SEC; Whitefish Lake Institute; Swan Lakers
	Swan Lake
	Long term trend monitoring  to evaluate change over time
	2010-11
	DO/

AHOD
	Bi-annual report prepared
	 In process
	DEQ 319 Grant 209068
	Whitefish Lake Institute; Swan Lakers

	Steam temperature monitoring
	SEC
	Goat, Lion, Cold, Elk, Glacier Creeks; Swan River at Salmon Prairie, Kraft, and Porcupine bridges
	Establish baseline conditions
	2010-13
	Hourly temperature logs June-Septem-ber
	Annual report prepared
	 In process
	SEC
	 

 

 

 

_

	Fish 

Habitat Stream Monitoring
	FNF; SEC
	42 locations throughout the Swan Valley
	Establish trends of stream substrate condition, channel morphology, and fish habitat parameters
	6-8 per year are completed on a rotating panel.  All 42 sites are monitored every 5 years
	PIBO 

wade-able stream monitor-ing protocol
	Bi-annual report prepared
	 In process
	USFS; 

private donation
	 

	Roads 

assessment for watershed 

restoration planning
	FNF; SEC
	Top 70 TMDL sediment producing sites;
	Evaluate progress made since 2004 TMDL
	2010
	FroSAM
	Prepare report
	 In contract
	DEQ 319 Grant 
	 


 

Table continues on page 15
 

	Project
	Lead 

Organi-

zation
	Site
	Rationale
	Timeline
	Monitor-ing
	Milestones
	Project Status (2010)
	Secured Funding
	Possible Funding

	Glacier Creek roads 

assessment
	FNF; SEC
	All Forest Service and county roads
	Identify restoration needs, design project and then implement
	2010: identify needs

2011: design

2012: implement
	WEPP; culvert risk scoring
	## tons of erosion; # location of culvert risk
	 In contract
	DEQ 319 
	 

 

_

	Swan River 

Fluvial 

Habitat Monitoring
	FNF 
	Entire Swan River from Lindbergh to Swan Lake
	Evaluate channel conditions of river.  Note trends of LWD abundance, channel width, pool habitat.
	2011 beginning 5 year cycle
	Comparison of 1m aerial photography of 2004 baseline
	 
	Proposed
	 
	 

	Next 2 subwater-sheds.  Site not confirmed yet, possibly Jim and Cold
	FNF, SEC
	All Forest Service and county roads
	Identify restoration needs, design project and then implement
	2011: identify needs

2012:

design

2013-14:  implement
	WEPP; culvert risk scoring
	Tons of erosion
	Proposed
	 
	DEQ 319; FNF; CFLRP

	Next 2 subwater-sheds.  Site not 

confirmed, possibly Goat and Squeezer
	FNF, DNRC, SEC
	All Forest Service, state and county roads
	Identify restoration needs, design project and then implement
	2013 identify needs
	WEPP; culvert risk scoring
	Tons of erosion
	Proposed
	 
	DEQ 319; FNF; DNRC; CFLRP

	Student water quality monitoring
	SEC
	Glacier, Elk Creek; Swan River
	Establish baseline conditions; student education
	2003-2010
	Temperature, pH, DO
	Water quality fair exhibit; results posted on water-course website
	In process
	DEQ 319
	 

	Water 

Quality Public Education Event
	SEC
	Shoreline of Swan Lake
	Encourage private landowners to conserve water quality
	2010-2013
	None
	Number of visitors
	In process 
	 
	 


Watershed Restoration Plan (WRP) for the Teton River Watershed 
1) Schedule for implementing the nonpoint source management measures identified in this plan that is reasonably expeditious. This WRP is designed to cover a five-year period.  An annual work plan is developed that provides for implementation of specific management measures identified in the WRP.

Where to Find the Data
Teton River Watershed Group Work Plan
· The five-year plan tracks projects aimed at meeting TMDL targets listed in the Teton River Watershed TMDL, Section 4, pp. 69-120.

· The overall goal is to meet all TMDL targets within 20 years.  This is the approximate amount of time needed for BMPs to meet goals.  In many cases, TRWG has established specific goals for meeting specific TMDL targets (see table below).  TRWG will track interim measures of progress (identified in Element 7 of the Teton WRP) to ensure that work remains on track to meet the 20-year targets.
	Impairment
	TMDL Waterbody
	Target
	Measured @
	Meeting TMDL Targets

	
	
	
	
	
	
	
	
	
	
	
	

	Salinity
	Teton River
	<1,000 uS/cm
	USGS Loma
	
	2012
	
	
	
	
	
	

	Salinity
	Priest Butte lake
	<6,200 uS/cm
	Hwy 221 bridge
	
	
	
	
	2015
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	Selenium
	Priest Butte lake
	57.30 lbs/yr
	In Priest Butte
	
	
	
	
	2015
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	Sediment
	Teton River - upper
	22 mi healthy
	N-S to Deep
	
	2012
	
	
	
	
	
	

	Sediment
	Teton River – middle
	50 mi healthy
	Deep to Muddy
	
	
	2013
	
	
	
	
	

	Sediment
	Teton River – lower
	75 mi healthy
	Muddy to mouth
	
	
	
	2014
	
	
	
	

	Sediment
	Muddy Creek
	65 mi healthy
	All 81 miles
	
	
	
	
	2015
	
	
	

	Sediment
	Deep Creek
	7 mi healthy
	9 impaired miles
	2011
	
	
	
	
	
	
	

	Sediment
	Willow Creek
	15 mi healthy
	19 impaired miles
	
	2012
	
	
	
	
	
	

	Sediment
	Teton Spring Creek
	11 mi healthy
	14 impaired miles
	
	
	2013
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	Thermal
	For all reaches
	TMDL pg 111
	All waterbodies
	
	
	
	
	
	
	2020
	

	
	
	
	
	
	
	
	
	
	
	
	

	Nutrient
	Deep Creek
	650 ug/L Total N
	Hwy 287 bridge
	
	2012
	
	
	
	
	
	

	Nutrient
	Spring Creek
	650 ug/L Total N
	Near mouth
	
	
	
	
	2015
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	


2) A description of interim measurable milestones for determining whether nonpoint source management measures or other control actions are being implemented. The interim milestones are the completion of implementation activities called for in the annual work plan.

Where to Find the Data
Teton River Watershed Group Work Plan
· Appendix 2 outlines the decision-making process TRWG will use to evaluate and select nonpoint source management measures (aka projects).

· Objective 2, under Goal 1 of the “Water Quality Work Plan” section identifies nonpoint source management measures and control actions TRWG is or soon will be engaging in.  Tasks within Objective 2 identify the specific timelines for completion of management measures, and the frequency of progress reviews.

· The “Teton River Watershed Group Project Summary” section contains a running list of projects implemented to date.  The list is maintained by the TRWG Coordinator, and is updated periodically as revisions are made to the Work Plan.

· TRWG will use five-year cycles for evaluating trends in nonpoint source management measure implementation. If negative trends are noticed (i.e. if fewer and fewer projects are making it all the way to completion), the potential reasons will be evaluated, and corrective measures will be taken accordingly.
3) A set of criteria that can be used to determine whether loading reductions are being achieved over time and substantial progress is being made toward attaining water quality standards. The criteria include: stable stream channel geometry; healthy riparian vegetation, minimum stream flows, selenium standards and state nutrient criteria.  It is expected that DEQ will be responsible for conducting the sampling necessary to determine whether or not load reductions and TMDL targets, and water quality standards are being met.

Where to Find the Data
TRWG will develop a Quality Assurance Project Plan (QAPP) to guide data collection efforts throughout the Teton River watershed.  Under the QAPP, TRWG will create Sampling and Analysis Plans (SAPs) to guide efforts to answer the following three questions:

1. Are specific projects and practices effectively meeting their original, long-term goals (e.g. did they perform as planned, are they still functioning, what kind of repairs have been necessary, are there other techniques that might have worked better, etc)?

2. Are conditions related to water quality improving over time (i.e. trend analysis)?

3. Are there additional pollution/pollutant sources that have not been identified, and, if so, where are they?

TRWG will generally rely on simple, low-cost, monitoring methods to answer the three questions.  These may include: photo-points, green-line surveys, vegetation and erosion mapping, land use surveys, visual estimates, and perhaps some grab-samples.  By focusing on these and other similar methods, TRWG hopes to capitalize on the skills and availability of local volunteers.  TRWG acknowledges that these methods will likely not provide definitive, quantitative answers to questions like “Are load reductions being achieved?”, and “Are water quality standards being met?”.  However, these methods should be able to demonstrate whether or not it is likely that substantial progress is being made towards achieving load reductions and meeting water quality standards.  DEQ will be relied upon to do the monitoring necessary to say whether or not load reductions are being achieved, TMDL targets are being met, standards are being met, all beneficial uses are being supported, and de-listing can occur.  

Watershed Restoration Plan for Lower Clark Fork TMDL Planning Area

6. Schedule for implementing the NPS management measures.

  Response:  The Prospect Creek Watershed Sediment TMDLs and Framework for Water Quality Restoration (refer to Section 8.0 –  Water Quality Restoration Plan Implementation Strategy) states that, “It is not unrealistic to assume the components outlined in this Water Quality and Habitat Restoration Plan will require more than 10 years to fully implement, in addition to on-going monitoring and adaptive management strategies.” 

Given the scope of work involved with implementing the NPS management measures on all the LCF tributaries, it is estimated that full implementation of a majority of the prescribed management measures will not be completed for twenty years (in 2030).  Many of the problems within the LCF drainages are historical in nature, so it will likely take generations to completely recover.

For over a decade numerous water quality improvement projects have been completed each year within the LCF project area.  To provide an understanding of these efforts, a list of most of the projects completed from 1997 through 2010 is provided in Attachment E of this document.

7. Measurable milestones for attaining water quality standards.
Response:  A determination of whether NPS management measures or other actions are being implemented and are effective will be accomplished by review of 1) water quality improvement project implementation, and 2) measurement of actual water quality parameters.  Attaining water quality standards in the LCF project area will require cooperating by all stakeholders in order to implement the necessary pollution control measures, and the LCFWG will lead these efforts, but there will be assistance from associated watershed partners and stakeholders described in the Introduction.

It is expected there will be a five year review of the LCF Sediment TMDL in approximately 2015 and 2020, and it is proposed that at those times major efforts will be implemented to determine the status of water quality improvement efforts in the LCF and water quality standards.  The focus of water quality improvement efforts can be modified based on the results of these reviews.  Monitoring efforts, as described in Element 9, will provide information on whether water quality standards are being met.
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