Appendix 8.18 B Bear River Symposium Abstracts

Bear River Symposium Abstracts

Collected by USU Water Quality Extension
Utah State University
POSTER Presentations:
Robert L. Newhall
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4820 Old Main Hill

Utah State University

Logan UT 84322-4820
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Student Monitoring of Shoreline Erosion along Cutler Reservoir
In the fall of 2004, students at Utah State University (Soils 4000 class) established permanent benchmark locations for monitoring shoreline erosion along a stretch of Cutler Reservoir near Cache Junction, Utah. Students have been collecting data twice a year from 2004 – 2007 for analysis. Shoreline retreat, by a process of both soil sloughing and bank toe erosion, has been calculated to be over 30.4 cm per year. The banks along this portion of Cutler Reservoir are over 2.1 meters high. Data calculations have estimated a yearly loss, directly into the reservoir, of over 28 cubic meters (55.5 metric tons) of eroded soil, along the 36.6 m monitoring bank. The negative impacts on both land and water of such enormous soil loss, over similar eroded banks along the extended reservoir shoreline, are a major concern. Continued soil stabilization efforts are warranted to protect both resources from further degradation.
Brendan Waterman

brendan.waterman@ut.nacdnet.net
2210 S Hwy 40 Suite B

Heber City UT84032 

Non-Student

East Canyon Creek Restoration at Swaner Nature Preserve
I will prepare a poster/booth that will highlight the ongoing stream restoration project along East Canyon Creek at the Swaner Nature Preserve in Park City, UT. This is a 319 funded project. We have relied heavily on a volunteer workforce. To date, 1100 feet of eroding streambanks have been protected with brush revetments (more will be completed this summer), approximately 3000 willows cuttings have been planted, and 760 trees and shrubs have been planted. Upper Weber River Watershed Coordinator - UACD 
Mark Larese-Casanova

marklc@usu.edu
4870 Old Main Hill 

Logan UT 84322-4870
Non-student
Multi-Use Planning for Stormwater at the Utah Botanical Center Utah Botanical Center     
The ponds at the Utah Botanical Center were first used to detain stormwater from the City if Kaysville, Utah, in or around the 1950’s.  In the following decades, the quality of the ponds became so degraded that they ceased to function.  Upon acquiring the land in 1994 to develop the Utah Botanical Center, Utah State University began the process of planning pond reconstruction to serve multiple uses:

1. Stormwater detention and treatment- The pond system not only improves the overall quality of storm water, but also increases the capability for flood control.

2. Fisheries and wildlife habitat- The fish and waterfowl populations are diverse and sustaining.

3. Recreation- Anglers and birding groups often visit the ponds, and the existing and planned trail systems provide opportunities for walking and jogging.

4. Education- The ponds are invaluable resources for teaching about wetland ecology, and will be the site of the Wetland Discovery Lab.

5. Open space- The 200-acre Utah Botanical Center is surrounded on all sides by suburban development.

While planning for multiple uses of stormwater ponds often has its challenges, the benefits of increased cumulative use are of great consequence. 
Cheryl Walters, Dan Davis, and Bob Parson

Merrill-Cazier Library
Utah State University
Non-Student
Spotlight on the Past:  the Bear River Watershed Historical Digital
Collection  http://digital.lib.usu.edu/bear.php

Come see what’s new in the Merrill-Cazier Library’s digital [image: image1.png]


collection on the Bear River Watershed.  Take a virtual tour of historical images, maps, papers, and reports from the 19th and 20th century on the watershed’s water conditions, geography, history, and
development.  Funded by grants from the Utah State University Water Initiative, this project digitizes selected materials from Utah State University Libraries’ Special Collections and Archives.

Talk to University Archivist and Photograph Curator about the many documents and images tucked away in the University’s archives.  See the digital collection’s zoom and pan map features demonstrated.  Tell us what other materials from the Bear River Watershed Historical Bibliography you would like to see added to this collection.

The Bear River Watershed digital collection is part of a collaborative regional digital project called Western Waters Digital Library.  Consisting of digital collections hosted by academic research libraries in six western states, the WWDL offers centralized searching of materials related to water in the Western U.S.
Kirk Dahle

Utah State University

435-797-3524

kirkdahle@hotmail.com

Student

Predicting the growth potential of a warm water sport fishery: a spatially explicit bioenergetics approach
Spatial delineation of bioenergetic model inputs is necessary in order to accurately predict the non linear growth and consumption responses of game fish in large, heterogeneous reservoirs.  Cutler Reservoir located in northern UT, demonstrates a wide range of physical conditions and potential water quality problems that include high summertime water temperature, low dissolved oxygen, and high nutrient loading.  In order to quantify the interaction that these water quality parameters have on fish growth potential we measured a suite of biotic and abiotic variables across six sites during 2005-2006.  We combined measurements of water temperature, fish distribution, diet, and growth into a bioenergetic-based model; and then used a GIS framework to spatially delineate the growth potential of the predominant species throughout the reservoir.  The predicted growth potential of these fish varied according to spatial differences in temperature and food availability, acting in combination with species–specific physiological tolerances and habitat preferences.  The majority of the reservoir demonstrates optimal growth potential for carp, catfish, and crappie however walleye display a temperature and dissolved oxygen habitat "squeeze" that occurs on a longitudinal profile rather than the more commonly observed vertical profile.  Walleye are particularly sensitive to warm water temperatures and low dissolved oxygen content, as such their distribution may provide managers with a valuable index of water quality.  Ultimately this model will provide a tool for identifying the factors potentially limiting fish populations in Cutler Reservoir as well as illustrating the role of water quality in structuring the fish community of the system.   
ORAL Presentations

Michael Dietz

michael.dietz@uconn.edu
1066 Saybrook Road

P.O. Box 70
Haddam CT 06438
Non-student

Stormwater runoff and export changes with development in a traditional and low impact subdivision.

Development continues at a rapid pace throughout the country.  Runoff from the impervious surfaces in these watersheds continues to be a major cause of degradation to freshwater bodies and estuaries.  Low Impact Development techniques have been recommended to reduce these impacts.  In this study, stormwater runoff and pollutant concentrations were measured as development progressed in both a traditional development, and a development that used low impact development techniques.  Increases in total impervious area in each watershed were also measured.  Regression relationships were developed between total impervious area and stormwater runoff/pollutant export.  Significant, logarithmic increases in stormwater runoff and nitrogen and phosphorus export were found as development occurred in the traditional subdivision.  The increases in stormwater runoff and pollutant export were more than 2 orders of magnitude.  TN and TP export after development was 10 and 1 kg/ha/yr, respectively, which was consistent with export from other urban/developed areas.  In contrast, stormwater runoff and pollutant export from the low impact subdivision remained unchanged from pre-development levels.  TN and TP export from the low impact subdivision were consistent with export values from forested watersheds.  The results of this study indicate that the use of low impact development techniques on a watershed scale can greatly reduce the impacts of development on local waterways.

Univ. of CT, Nonpoint Education for Municipal Officials program 

John Carter

wwshed@comcast.net
250 South Main 

Box 280
Mendon UT 84325
Non-student
Bear River Tributaries - Water Quality Assessment in Idaho, Utah and Wyoming Western Watersheds Project 

Measures of temperature, pathogens and sediment have been collected in tributaries of the Bear River in National Forests and BLM lands in Idaho, Utah and Wyoming during 2004 – 2006.  Results show that temperature and sediment impair habitat for species of cutthroat trout and other native aquatic organisms.  Fecal pathogens exceed water quality criteria.  Forest Service and BLM land management practices leading to these conditions are discussed and restoration strategies described. 

Steven Gerner

sjgerner@usgs.gov
2329 Orton Circle 

Salt Lake City UT 84119
Non-student

Salt loading to surface water from nonpoint sources in the natural landscape, Muddy Creek basin, Utah. 
The natural landscape in much of Utah is a rich source of dissolved solids (salts), which, when transported to surface or ground water, may degrade the suitability of that water for certain uses.  Salts derived from nonpoint sources in the Utah portion of the Upper Colorado River Basin, including the Muddy Creek basin, affect the suitability of water in basin streams for municipal, industrial, and agricultural uses, and adversely affect downstream water users.  To understand salt transport by surface waters in the Muddy Creek basin, the U.S. Geological Survey conducted an investigation of dissolved-solids transport in Muddy Creek and its tributaries during 2004-06.  The study determined updated estimates for annual dissolved-solid loads transported in Muddy Creek, identified important dissolved-solid sources and transport mechanisms, and determined the trend in dissolved-solids concentration in Muddy Creek.  An important component of the study was the quantification of dissolved solids transported by Muddy Creek in direct runoff from rain events, which was poorly understood. 
Estimates of dissolved solids transported annually in streamflow from the Muddy Creek basin ranged from about 11,000 tons to more than 142,000 tons during 1975-2006.  As much as 43 percent of the annual total was from direct runoff.  About 30,000 tons of dissolved solids may have been transported out of the Muddy Creek basin by runoff from a single storm in October 2006.  These and other results from this study will provide land managers with updated information to help guide decisions relative to salinity control in the Muddy Creek basin and possibly in other basins with similar land use and topography. 
Mark Larese-Casanova
marklc@usu.edu
4870 Old Main Hill 
Logan UT 84322-4870
Non-student

Promoting Watershed Stewardship with the Utah Master Naturalist Program Utah Botanical Center 
The Utah Master Naturalist Program will develop a corps of well-informed professional and volunteer naturalists who will provide education, outreach, and service to promote citizen stewardship of natural and cultural resources within their communities.  By connecting Utah citizens with the local natural resources within their communities, the UMNP will educate an increasingly urbanized population to positively affect the public’s awareness and involvement in natural resources conservation.
The Aquatic and Wetlands Systems module will be developed and first offered in 2007, followed by the Arid Lands module in 2008 and Alpine and Montane Systems module in 2009.  As a result of using a watershed system approach in designing the Aquatic and Wetland Systems module, it can be taught and applied throughout Utah, regardless of region. 
 David Naftz
dlnaftz@usgs.gov
USGS
2329 W. Orton Circle
Salt Lake City UT 84119
Non-student

Occurrence, loading, and distribution of trace metals, nutrients, hormones, food additives, detergents, pharmaceuticals, and combustion products in water and bottom sediments, Great Salt Lake, Utah U.S. Geological Survey 
Great Salt Lake (GSL), in the western United States, is a terminal lake with a surface area that can exceed 5,100 km2.  The open water and adjacent wetlands of the GSL ecosystem support millions of migratory waterfowl and shorebirds from throughout the Western Hemisphere.  The GSL ecosystem receives industrial, urban, mining, and agricultural discharge from a 37,500 km2 watershed that includes over 1.7 million people.  Beginning in 2000, the USGS in cooperation with the State of Utah began to quantify current and historical contaminant loadings to the GSL ecosystem.  Lake sediment cores collected from GSL exhibit measurable increases in cadmium, copper, lead, nitrogen (N), phosphorus (P), polycyclic aromatic hydrocarbons (PAHs), selenium, and zinc in suspended material entering the lake since the mid-1950s.  Discharge and water-quality data from stream gages installed on the perimeter of GSL were used in combination with the LOADEST software to provide a preliminary model of P and N loads.  From May through December, 2006, the combined cumulative N loads from the tributaries to the south arm of GSL, were 1.2 grams per square meter (g/m2), with 45% contributed from Farmington Bay (FB) efflux and 55% from Bear River Bay (BRB) efflux.  Total P loading from the two sources was 0.9 g/m2, with 47% contributed from FB and 53% from BRB.  In 2006, both N and P loads from FB outflow exceeded N loads from BRB outflow between July through November, 2006.  The loading of the limiting nutrient (N) from FB + BRB efflux approaches what is considered dangerous levels (2 g/m2) for freshwater lakes.  Consequently, Gilbert Bay is eutrophic (Chlorophyll a >> 15 mg/m3) except during summer when top-down control by Artemia grazing can depress chlorophyll concentration to oligotrophic levels.  Over 25 emerging contaminants (ECs), including hormones, food additives, detergents, and pharmaceuticals, were detected in effluent discharging from FB to GSL.  Compounds detected included coprostanol (fecal steroid), cotinine (nicotine byproduct), and benzo[a]pyrene (PAH).  Lake bottom sediments collected from GSL contained similar EC compounds and were enriched by over 7,000 times relative to their concentration in water discharge from FB.  Artemia samples are currently (2007) being analyzed for EC compounds to evaluate potential bioaccumulation and biomagnification processes.  Methyl mercury (Hg) concentrations in water from GSL can exceed 30 nanograms per liter, triggering human consumption warnings by the State of Utah for three duck species harvested from GSL. A program to monitor and model riverine Hg loadings to the GSL ecosystem was initiated in early 2007 by the UDEQ and USGS.
Terry Kenney
tkenney@usgs.gov
2329 Orton Circle 
Salt Lake City UT 84119
Non-student

Watershed-scale statistical assessment of salinity loads in the Upper Colorado River Basin U.S. Geological Survey 
The economic effects of increased salinity in the Colorado River have prompted a number of water-quality related legislative actions.  Salinity in streams of the Upper Colorado River Basin, as measured by total dissolved-solids concentration and load, is variable.  Geologic and vegetation characteristics, land-use practices, and precipitation are some of the sources and controlling mechanisms in the production and delivery of waters high in total dissolved-solids to rivers and streams.  Streamflow discharge, total dissolved-solids concentration, and specific conductance have been measured at more than 200 U.S. Geological Survey stream-monitoring sites in the Upper Colorado River Basin.  River discharge and chemistry is controlled by the geology, land cover, land use, and precipitation characteristics of the contributing drainage basin.  The U.S. Geological Survey Spatially Referenced Regressions On Watershed attributes (SPARROW) model relates measured transport at monitoring stations to upland catchment attributes including contributing upstream reaches.  A SPARROW model was developed for the Upper Colorado River Basin in an effort to enhance the understanding of the sources, transport, and sinks of total dissolved-solids throughout the Upper Colorado River Basin.  A variety of geo spatial datasets for the Upper Colorado River Basin including geology, land cover, land use, climate, and irrigation practices were examined for statistical significance in predicting total dissolved-solids loads.   
Susan Thiros
sthiros@usgs.gov
2329 Orton Circle 
Salt Lake City UT 84119
Non-student

Recent NAWQA publications and data collection activities in the Great Salt Lake Basins
The water quality in the Great Salt Lake Basins was studied intensively by the U.S. Geological Survey’s National Water-Quality Assessment Program (NAWQA) from 1998-2001. The Great Salt Lake Basins study unit is made up of the Bear River, the Weber River, and the Utah Lake-Jordan River Basins. The major findings from this phase of the study are available in published reports on the internet and in print. Studies are currently underway to utilize the data collected from the Great Salt Lake Basins in a regional context to better understand the factors and processes affecting water quality. Since 2001, monitoring has been ongoing at selected sites to determine trends in the quality of surface water, ground water, and ecological indicators. Two new reports were recently published from the initial study-unit assessment. The report ‘Water quality in the Bear River Basin of Utah, Idaho, and Wyoming prior to and following snowmelt runoff in 2001’ describes the concentrations and loads of dissolved solids, suspended sediment, and nutrients in water from sites on the Bear River and selected tributaries. Samples were collected at 57 sites in March 2001, during base-flow conditions before spring snowmelt runoff, and at 63 sites in July and August 2001, during the flow-regulated irrigation season. The study found that the magnitude and timing in transport of sediment, nutrients, and other contaminants is affected by the amount of water in a stream. The report ‘Characterization of habitat and biological communities at fixed sites in the Great Salt Lake Basins, Utah, Idaho, and Wyoming, water years 1999-2001’ provides a comprehensive summary of biological and physical habitat data collected from 10 streams, including 4 sites in the Bear River drainage basin, representing a range of environmental conditions. Findings highlight the strong influence of natural landscape-scale gradients such as temperature, slope, elevation, and basin size on species composition. Three sites are currently monitored for trends in stream water quality: Little Cottonwood Creek at the Jordan River near Salt Lake City (an urban site), Red Butte Creek near Salt Lake City (an undeveloped site), and the Jordan River at 1700 South in Salt Lake City (a mixed/urban site). Aquatic ecological conditions also are monitored at Little Cottonwood Creek and Red Butte Creek. U.S. Geological Survey 
Warren Colyer
Trout Unlimited 
wcolyer@tu.org
249 South 100 West 
Providence UT 84332
Non-student

Fish passage restoration to benefit Bear River Bonneville cutthroat trout
Several recent radio telemetry studies have documented that Bear River Bonneville cutthroat trout exhibit a fluvial life history strategy, spending winters in lower elevation mainstem river habitats and traveling large distances to spawn in tributaries each spring. Those studies also have shown that full-spanning irrigation diversions on several critical spawning tributaries block upstream spawning migrations some years and entrain downstream outmigrants in irrigation canals most years. Trout Unlimited, in partnership with multiple state and federal agencies and private landowners and irrigators, began in 2004 to restore upstream and downstream fish passage at several of these irrigation diversions. In 2006 we retrofitted four diversion structures with fish ladder bypasses and fish screens, bringing our total number of completed projects to six. As part of this fish passage restoration effort we use fish traps to monitor movements of adult and juvenile BCT at restoration sites and at control sites (i.e. spawning tributaries without upstream migration barriers). Monitoring during 2007 documented increased numbers of BCT outmigrants in one restored tributary and over 150 BCT in another tributary using a newly installed fish ladder to move upstream past an irrigation dam for the first time in over 20 years. TU and partners continue to use thermal imagery data, telemetry, and aerial photography to identify spawning habitats and important migration barriers and to work with interested landowners and irrigators to restore fish passage along critical migration corridors. 
Paul Grams
grams@cc.usu.edu
Watershed Sciences
Utah State University
Logan UT 84322-5210
Non-student

Discontinuities in sediment transport caused by flow disruption at stream flow diversions Utah State University 
Individual stream flow diversions extract water from streams and have the potential to disrupt sediment flux by altering transport capacity and by extracting a portion of the sediment load.  The cumulative impact of many diversions over a period of many decades has the potential to cause channel change associated with either sediment deficit or surplus conditions and decreased magnitude of floods.  In 2006, we initiated a program of stream flow, sediment transport, and channel morphology measurements in the Cub River watershed in southeastern Idaho where three large diversions have been operating for more than 100 years.  Highest flows and highest rates of transport in the lower part of the watershed occurred earlier in spring than runoff in the upper watershed.  During the peak of the snowmelt pulse, flow and sediment transport rates were greatest in the upper watershed and decreased downstream as flow was extracted by diversions.  This indicates that the flux of sediment from the upper to the lower watershed is not continuous and that some segments of the stream may have a sediment surplus while other segments may have a sediment deficit.  Estimates of total sediment flux for the 2006 runoff suggest that surplus conditions might exist where the channel is affected by only one or two diversions and that deficit conditions might exist further downstream where the channel is affected by a third diversion. The impacts of these patterns of flow and transport on channel morphology are under continued investigation.
Jonathan Bingham
jdbingham@cc.usu.edu
290 West 200 North 
Hyrum Ut 84319
Student

Temperature Data Collection for Dynamic Stream Modeling in the Bear River Basin Utah Water Research Laboratory 
Neilson (2006) published results from a study in the Virgin River, UT where a data collection methodology was developed to assist in modeling the separate effects of hyporheic and dead zones on heat and solute transport.  This study was unique in that temperature and tracer data were collected in the main channel, hyporheic zone, and dead zones to help estimate parameters associated with a two zone modeling approach rather than previous one zone modeling approaches that lump the effects of hyporheic and dead zones (transient storage). Research in the Bear River basin proposes to investigate whether the data collection methodology and modeling approach developed by Neilson in the Virgin River will transfer to a mountain stream. The Virgin River has minimal shading, sand/gravel substrate, and lower average channel slope than most mountain streams.  In comparison, the mountain streams of northern Utah have gravel/cobble substrate, extensive shading, and generally steeper bottom slopes.  If it is determined that the variables measured previously (i.e., temperature, tracer studies) are found to be inapplicable to the mountain stream scenario, new approaches will be developed to collect data that better describe the system. Preliminary data collection strategies and results from Bear River basin will be presented.
Thayne Mickelson
Utah Association of Conservation Districts and USU ASTE Department 
thayne.mickelson@ut.nacdnet.net
1860 N. 100 E. 
North Logan UT 84341
Student

Elwood City Field Drain Identification Project
Elwood City Field Drain Identification Project by Thayne R. Mickelson Utah State University, 2007 Utah Association of Conservation Districts Major Professor: Dr. Bruce Miller Department: Agricultural Systems Technology Poorly drained soils prevent proper plant growth. Farmers in Elwood City, Utah realized they could increase crop production by installing underground field drains. In the late 1800’s farmers began digging trenches and placing drain lines throughout the area as a way to transport water from the soil profile. This was slow tedious work. The industrial revolution introduced machinery that was capable of installing the drains much faster and more efficient. In 1923, the Sumner G. Margetts and Company finished a major drainage project in Elwood City and provided them with a map indicating the placement of the drains they installed. Some lines were not identified on the original map which became confusing. Many problems have reduced the flow potential of the drain lines since the original installation. In places that were open on the surface, sediment entered the systems which plugged lines. Trees placed above lines also began to penetrate the lines creating sediment traps. In some cases, debris caused complete closure of the pipes. Most recently, lines have been severed during the excavation of new homes. Conflicts have risen due to the lack of an accurately marked system. Some of the valuable information and history of the drainage systems reside only in the minds of a passing generation. The Northern Utah Soil Conservation District realized that something needed to be done. As the problem was identified at a local board meeting, I presented a proposal for electronically identifying the Elwood City drainage which would add pertinent information to improve management. We gathered information from historical data, filed with the University of Utah Historical Archives, interviewed landowners, took aerial photography, used GPS/GIS technology to create an electronic file, and created management zones according to drainage areas. A presentation was made to landowners and city officials showing concerns and a report of all systems located updated on an electronic database. This project could be adapted very easily to other locations by using the same technology, realizing that each area may have a variety of available information. An important item to remember is the value of working with the local landowners and ground truthing the data to more accurately pinpoint the existing systems. (117 pages).
Nancy Mesner
Utah State University 
Nancym@ext.usu.edu
5200 Old Main Hill
Logan UT 84322-5200
Non-student

Comparison of Water Quality Monitoring Techniques: Detecting change in a variable environment
Best management practices for nonpoint source reduction have been implemented nationwide, with the goal of improving or protecting water quality in threatened or impaired water bodies. Agencies such as EPA and USDA increasingly require that the impacts of their funding programs be measured or otherwise demonstrated quantitatively. Detecting change using traditional water quality monitoring approaches has proven to be a challenge, however. Monitoring programs designed for other purposes may not be sufficient to detect reductions in pollutant loads resulting from implementation of individual practices, especially given the wide range of natural or anthropogenic variability in pollutant concentrations. As part of the national Conservation Effectiveness Assessment Program, our team is working to compare traditional monitoring efforts with alternative methods. This presentation will focus on evaluating the strengths and weaknesses of different approaches. In particular, this talk focuses on results of high frequency, continuous water quality monitoring in the Little Bear River of Northern Utah, which we have paired with periodic and storm event sampling using automated ISCO samplers. Pollutant load estimates from these data are compared with traditional monitoring data, and with alternative approaches such as macroinvertebrate monitoring or simple sediment yield modeling. The high frequency monitoring allows us to more accurately characterize variability in the system, leading to the development of more effective monitoring programs in the future.
Amber Spackman 
UWRL 
amspack@cc.usu.edu
477 North 300 East Apt B 
Logan UT 84321
Student

Surrogate measures for providing high frequency estimates of total suspended solids and phosphorus concentrations in the Little Bear River 
Within the Bear River basin, phosphorus enrichment has been and continues to be a water quality concern.  Total Maximum Daily Loads have been developed for impaired streams and reservoirs, however, little is known about the transport of nutrients in these water bodies due to limited spatial and temporal resolution in the available phosphorus sampling data.  Traditional water quality monitoring involves the collection and analysis of grab samples which typically are not collected with enough frequency to accurately characterize the concentrations of water quality constituents over time.  Additionally, routine sampling does not often occur during storm events, which may represent the most important periods for quantifying the transport of sediment and nutrients.  Because of these limitations, we are investigating the use of surrogate measurements (e.g., turbidity) in generating high frequency estimates of total suspended solids and phosphorus concentrations.  

Three types of sampling equipment (in-situ water quality sensors, automated water samplers, and weather stations) are currently being installed in the Little Bear River watershed.  A network of instream water quality sensors will provide real time measurements of constituents that can readily be measured in situ and that may have value as surrogates for total suspended solids and phosphorus concentrations.  Automated samplers will collect samples which will subsequently be analyzed for total suspended solids and phosphorus concentrations.  Finally, weather stations will record data (e.g., precipitation) that will trigger collection by the automated samplers during storm events.  All of the sampling equipment will be telemetered to a central server to allow the two way transfer of data.  Relationships between continuous surrogate measurements and the results of the wet chemistry analysis of periodic and storm event samples will be used to construct continuous time series of total suspended solids and phosphorus concentrations.  The methodology used for site selection and telemetry of the various sampling equipment, along with data collected and preliminary analysis will be presented.

Shelly Quick

Environmental Scientist
Utah Division of Water Quality
Non-student
Abstract for Non-Point Source Conference Presentation: Statewide Nonpoint Source Pollution/SRF Hardship Grant Funds
New legislation was passed during the 2007 session that affects available funding for non-point source pollution projects.  Utah Code Annotated 73-10c-2 and 73-10c-4 defines new ways that State Revolving Fund Hardship Grants can be used.  The law enables individuals, businesses and municipality’s to utilize hardship grant funds for non-point source pollution projects that have a water quality improvement component.  Grant funds are not required to be paid back to the State.

A presentation of the SRF Hardship Grant program will be initiated and questions will be encouraged from the audience.  The discussion points will include the following topics: 

1. Project Solicitation Factors

2. Project Evaluation Criteria

3. Project Prioritization

4. Changes in applications or proposals

The process for SRF Hardship grant solicitation, evaluation and distribution is currently being developed.  The preliminary direction is to target high priority watersheds to receive the majority of grant funds based on the following criteria:  projects that achieve improved water quality conditions and reduce pollutant loading within the highest priority watershed(s); critical needs including waters that have approved TMDLs or 303(d) listed waters; special resource waters or waters with high value for fisheries, endangered species and associated habitat; and natural resource damage areas such as fires or flood areas.  

SRF Hardship Grant funds may be combined with EPA 319 Grant funds, State Revolving Fund (SRF) loans, and potentially, NRCS Salinity Control Funds, Farm Bill Program funds, and other funding sources.  

A Utah Division of Water Quality web site will be developed that will identify non-point source projects that have been completed or are ongoing.  The web site will be demonstrated if it is developed prior to September 2007.

Successful EPA 319 Grant project before and after pictures will be shown.  

Mark Petersen 
Utah Farm Bureau Federation

mmpetersen@fbfs.com
Non Student
"Implementing Utah's AFO-CAFO Strategy – Emphasis on the Bear River"

A Utah Strategy to Address Water Pollution from Animal Feeding Operations  (AFO) was prepared by the Utah AFO/CAFO committee in August 2001.  An AFO is defined as an agricultural enterprise where animals are kept and raised in a confined situation for 45 days or more during the year, and no vegetative forage grows during the normal growing season.  A Concentrated Animal Feeding Operation (CAFO) is defined as an animal feeding operation where more than 1,000 “animal units” are confined at the facility.  An AFO with less that 1,000 animal units can also be declared a CAFO if there is a direct discharge into the waters of the State.  All CAFOs are considered to be “point sources” and require a regulatory permit.  AFOs have a window of opportunity to participate in a voluntary incentive-based program to correct unacceptable conditions related to water quality.   

An on-site inventory and assessment of AFOs in Utah identified a total of 2,927 facilities.   Of those, 59 are CAFOs and 398 are AFOs that have the potential to impair water quality.  All others were determined to be in compliance with the Utah Strategy.  In the Bear River drainage, there are 11 CAFOs, and 101 AFOs with the potential to impair water quality.  This presentation will discuss progress made after five years of planning and implementation.  The presentation will talk about technical resources that are being used to prepare individual nutrient management plans and discuss financial resources available to correct the unacceptable conditions.

Natalie Rees
Salt Lake County
nrees@slco.gov
Office Phone:  801-468-3656

2001 South State Street N3100 
Salt Lake City, UT 84190

Non Student

Water Quality Stewardship Plan (WaQSP) Presentation 

In 2006, the Public Works Department of Salt Lake County began a collaborative effort to develop the Salt Lake Countywide Watershed, Water Quality Stewardship Plan (WaQSP).   The WaQSP will serve as an update to the existing Area-Wide Water Quality Management Plan and will allow Salt Lake County to accommodate the rapidly changing characteristics of Utah’s most densely populated urban area while assuring the health of local waterways in a sustainable manner.  

Watershed planning is no longer isolated to in-stream water quality.  The interrelationship between social, physical, chemical, and biological factors is now seen as an essential component in the promotion of long-term sustainability and stewardship.  The WaQSP will therefore instigate a holistic approach—incorporating riparian health, aquatic habitat, in-stream water quality, and public outreach—in order to assure the ecological health of Salt Lake County’s waterways in the future.  

Salt Lake County has identified the following as targets for the WaQSP: 1) Improve water quality in streams; 2) Develop regional wastewater planning procedures; 3) Evaluate the effects of Utah Lake and irrigation canals on water quality; 4) Restore and protect stream channels and banks; 5) Increase preservation of stream corridors and ground water recharge areas, and 6) Develop strategies to evaluate instream flows.  The recommendations from the WaQSP will guide efforts to achieve these targets.  

In order to offer an example of local watershed planning in Utah, we will present an overview of the WaQSP effort, key findings, and implementation recommendations.  

Melissa Thompson and Lynn Van Every

Idaho Department of Environmental Quality

Pocatello Regional Office

444 Hospital Way #300

Pocatello, ID 83201

Melissa.thompson@deq.idaho.gov
Lynn.vanevery@deq.idaho.gov
Non Student

Tri-State Water Quality Monitoring in the Bear River Watershed:  The First Year

The 550 miles of mainstem Bear River meanders across Utah’s, Wyoming’s and Idaho’s state boundary five times before it drains to the Great Salt Lake.  Over the years each state has conducted water quality monitoring to varying degrees, however, due to the trans-boundary nature of the Bear River, each state’s water quality monitoring efforts have generally been conducted independent of each other.  Integrating and coordinating water quality monitoring efforts among Idaho, Utah, and Wyoming is as an essential component of integrated watershed management.  

In summer 2006 Utah, Idaho, and Wyoming joined forces and began a coordinated monitoring effort in the watershed.  Twenty-one monitoring locations were selected along the entire length of the Bear River.  Over the past year water quality has been examined at each of the 21 mainstem sites, totaling five events, one for each of the four hydrologic seasons and a single watershed-wide bacterial event in mid-summer.  Aspects of this coordinated effort and results of this first year’s water quality monitoring will be discussed.

Candace Hutchinson

Bear River Watershed Coordinator
Non student

The Bear River/ Cutler Reservoir Advisory Committee’s involvement in the TMDL process for Cutler Reservoir
The Bear River / Cutler Reservoir Advisory Committee purpose is to provide input to the Division of Water Quality in the policy roles applicable to creating a Total Maximum Daily Load document and for the procedures for effectively analyzing the water quality and its impairment.  Committee members represent local governments or interest groups who have expressed concern or have an interest in the TMDL.  Motivation for participating in the committee stems from the desire to shape the TMDL policies in a fashion most beneficial to all parties invested in the water quality and regulations imposed on Cutler Reservoir. Suggestions or actions of this committee are intended to insure that all science included into the TMDL document will be scientifically sound and that all possible concerns are addressed. Committee members have influenced what types of research have been conducted on Cutler Reservoir to establish a baseline data set in order to draft a TMDL document and what direction the TMDL document should head in. 
Walter E. Dean and Joseph R. Rosenbaum
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Bear Lake, a Giant Carbonate Factory
Sediments deposited over the last 225,000 years in Bear Lake, Utah and Idaho are predominantly calcareous silty clay, with calcite as the dominant carbonate mineral.  The abundance of siliciclastic sediment indicates that the Bear River usually was connected to Bear Lake for most of the last 225,0000 years.  However, three intervals containing more than 50% CaCO3 were deposited during the Holocene (last 10,000 years) and the last two interglacial intervals, back to 225,000 years ago, and indicate times when the Bear River was not connected to the lake.  Aragonite is the dominant CaCO3 mineral in two of these three high-carbonate intervals, which indicates saline conditions.  These high carbonate, aragonitic intervals coincide with warm, dry interglacial continental climates and warm Pacific sea-surface temperatures.  Aragonite also is the dominant mineral in a carbonate-cemented microbialite mound, the “Rock Pile”, which formed in the southwestern part of the lake over the last several thousand years.  The history of carbonate sedimentation in Bear Lake is documented through the study of isotopic ratios of oxygen, carbon, and strontium, organic carbon content, CaCO3 content, X-ray diffraction mineralogy, and HCl-leach chemistry on samples from sediment traps, gravity cores, piston cores, drill cores, and the “Rock Pile. 

Sediment-trap studies show that the carbonate mineral that precipitates in the surface waters of the lake today is high-Mg calcite.  The lake began to precipitate high-Mg calcite sometime in the mid-20th century after the artificial diversion of Bear River into Bear Lake that began in 1911.  This diversion drastically reduced the salinity and Mg2+/Ca2+ of the lake water, and changed the primary carbonate precipitate from aragonite to high-Mg calcite.  However, sediment-trap and core studies show that aragonite is still the dominant mineral accumulating on the lake floor today, even though it is not precipitating in surface waters.  The isotopic studies show that this aragonite is derived from reworking and redistribution of shallow-water sediment that is at least 50 years old, and probably older.  Apparently, the “Rock Pile” also stopped forming aragonite cement sometime after Bear River diversion.  Because of reworking of old aragonite, the bulk mineralogy of carbonate of bottom sediments did not change very much after the diversion.   However, the diversion is marked by very distinct changes in the chemical and isotopic composition of the bulk carbonate.
At the end of the last glacial interval (LGI, about 15,000 years ago), a large amount of endogenic carbonate began to precipitate in Bear Lake when the Pacific moisture that filled the large pluvial lakes of the Great Basin (Lakes Bonneville and Lahontan) during the LGI diminished, and Bear River apparently abandoned Bear Lake.  At first, the carbonate that formed was low-Mg calcite, but as the salinity, and presumably Mg2+/Ca2+, increased, aragonite began to form.  Aragonite is the dominant carbonate mineral that has accumulated in the lake for the last 7000 years, with the addition of high-Mg calcite after the diversion of Bear River into the lake in the beginning of the 20th century.
The present elevation of the lake when full is 1805 meters above sea level (masl; 5922 feet), but this level has varied considerably during the Holocene, and even over the last 100 years, mainly in response to drought conditions.  Flow volumes of the Green and Colorado Rivers are low when Bear Lake level is low, indicating that fluctuations of the elevation of Bear Lake are due to regional and not local conditions.  The low levels of Bear Lake during the drought years of the 1990s and 2000s approached the low levels of the 1930s.  When Bear River was not connected to Bear Lake, a situation that existed for most of the last 7000 years, evaporation greatly exceeded precipitation. The precipitation of aragonite indicates that Bear Lake became saline, but the salinity of the lake never increased to the point that evaporite minerals, such as gypsum and halite, formed.  This implies that in the past as well as today there must be a large, continuous supply of ground water, ultimately derived from snow melt.  Such a supply of ground water could be supplied by fracture flow along major faults in the highly faulted Bear Lake Valley, and through the cavernous carbonate rocks in the Bear River Range.
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Bayesian network analysis of Total Phosphorus loading in the Little Bear River
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