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EPA’S NINE KEY COMPONENTS OF A WATERSHED PLAN 

The Environmental Protection Agency (EPA) has identified nine key components that must be included 

in watershed-based plans for restoring waters impaired by non-point source pollution using Clean Water 

Act (CWA) Section 319 funds.  The location of each of the nine-key components within the Gunnison 

Basin & Grand Valley Selenium Watershed Management Plan (SeWMP) document is identified below. 

KEY COMPONENT SECTION(S): PAGE NO.(S) 

1.  Identification of the causes and sources of selenium water-
quality impairment 

Chapters 2 thru 3, pages 9 - 10 
Chapter 7, pg. 30 
Chapter 8, pg. 32 
Chapter 9, pg. 33 

2. Estimate of the load reduction associated with the non-point 
source management measures identified in the SeWMP 

Chapter 13 thru 14, pages 63-70 
Appendix D 

3.  Description of the non-point source management measures 
needed to achieve the load reduction identified 

Chapter 14, pg. 65 
Appendix D 

4.  Estimate of the technical and financial resources needed, 
associated costs, and/or the sources and authorities relied upon 
to implement the SeWMP 

Appendix D 
Chapters 4 thru 6, pages 16-29 
Chapter 14, pg. 65 

5.  Schedule for implementation of the SeWMP 
Appendix D 
Chapter 14, Subsection C, pg. 67 

6.  Information and education component of the SeWMP 
Chapter 16, pg. 71 

7.  Description of interim measurable milestone for ensuring that 
the program is being implemented in an effective and timely 
manner 

Chapters 12 thru 13, pages 57-64 

8.  Criteria used to determine if load reduction are being achieved 
and substantial progress is being made toward achieving water-
quality standards and SeWMP goals 

Chapter 12, pg. 57 
Chapter 13, pg. 63 
Chapter 14, Sub-section C. pg. 67 

9.  A monitoring component to evaluate the effectiveness of the 
Selenium Reduction Action Plan over time and measured against 
the criteria to document load reduction  

Chapter 11, pg. 47 
Chapter 14, pg. 65 
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EXECUTIVE SUMMARY 

Selenium is an essential micronutrient or trace element for all living organisms including humans.  

However, at elevated concentrations it can be toxic.  Selenium is commonly found in the Lower 

Gunnison (Uncompahgre Valley) and Lower Colorado River Basins (Grand Valley area near Grand 

Junction, CO) in Upper-Cretaceous age Mancos shale soils within Colorado.  In these areas which have 

local geologic sources of selenium, the application of water to the soils (e.g. via irrigation water, leach 

fields, and seepage from ponds, canals, or ditch laterals) can mobilize selenium and may create 

hydraulic gradients that result in the discharge of seleniferous surface and ground water into local 

waterways. 

The Colorado Water Quality Control Commission (WQCC) amended the Classifications and Numeric 

Standards for the Gunnison River Basin in 1997 (Regulation No. 35) and the Upper Colorado River Basin 

in 2001 (Regulation No. 37).  Chronic water-quality aquatic-life standards were amended for selenium 

(4.6 ppb dissolved) in 1997.  As a result, segments of the Uncompahgre, Gunnison and Colorado Rivers, 

Sweitzer Lake, and numerous tributary segments were placed on the State of Colorado’s “303(d) 

Impairment List” requiring the development of Total Maximum Daily Loads.  These actions led to the 

development of two voluntary community-based task forces to address selenium concerns – The 

Gunnison Basin & Grand Valley Selenium Task Forces (STF). 

Members of the Gunnison Basin and Grand Valley Selenium Task Force (STF) developed the Selenium 

Watershed Management Plan (SeWMP) in order to update the previous Selenium Watershed 

Restoration Action Plan (Brown and Beley, 2000).  The SeWMP is an adaptive management program that 

will be revisited on a periodic basis, as needed, to respond to uncertainties, new knowledge (e.g., 

climate change effects, new monitoring data and/or changes in selenium mobilization and loading), the 

ability to meet in stream standards, and future funding levels for selenium reduction activities. 

The development of the SeWMP has been a cooperative, multi-year effort of the STF with significant 

input from local, regional, state, and federal interests.  In addition, significant collaboration occurred 

with the stakeholders of the Selenium Management Program Work Group established under and 

required by the Gunnison Basin Programmatic Biological Opinion (U.S. Fish and Wildlife Service, 2009); 

therefore, many sections are shared between the two documents. 

Thirteen years after the development of the STF, the group remains a strong, viable, and effective 

watershed based organization and we thank the NPS Program and our members for their on-going 

support.  The success of the STF organization is evident by the ability of our organization to document a 

decreasing trend in selenium concentrations from 1986 to 2008 at both the Gunnison River at 

Whitewater, Colorado and the Colorado River at the Colorado-Utah State Line water-quality compliance 

points of 28.6 and 40.3 % (Mayo and Leib, 2012), respectively and the ability to de-list Colorado River 

Segment COLCLC03 (a.k.a. “18-Mile Reach”). 

The stakeholders of the Selenium Task Force welcome public input and comment on this document and 

encourage members of the public to attend regular meetings in support of selenium reduction activities.  

A schedule of STF meetings, additional information about the organization and the most recent version 

of the Se WMP can be found at: www.seleniumtaskforce.org. 

http://www.seleniumtaskforce.org/
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CHAPTER 1:  INTRODUCTION 

1.A PURPOSE OF THE SELENIUM WATERSHED MANAGEMENT PLAN 

The Lower Gunnison Basin and Grand Valley Selenium Watershed Management Plan (SeWMP) was 

developed by the stakeholders of the Lower Gunnison Basin and Grand Valley for the purpose of having 

a cooperative, stakeholder driven program and process for reducing selenium concentrations in the 

lower Uncompahgre, lower Gunnison, and Colorado(below Grand Junction) Rivers.  Successful 

implementation of the Se WMP should result in the reduction and maintenance of selenium 

concentrations below the 4.6 ppb chronic water-quality standard for aquatic life by addressing existing 

sources of selenium loading and preventing and minimizing new loading sources. 

1.B  REPORT  

The Gunnison Basin and Grand Valley SeWMP was designed to satisfy the requirements of the EPA Nine 

Elements of a Watershed-Based Plan.  The SeWMP presents relevant background information describing 

the problem with selenium in the lower Gunnison Basin and Grand Valley and presents historical 

planning and implementation activities that have occurred in order to address selenium concentrations 

and loads.  It also presents a framework of recommended strategies for addressing existing and 

potential new sources of selenium loading as part of an on-going adaptive management program.   

The development and implementation of the SeWMP is a joint effort of the STF in partnership with the 

stakeholders of the Gunnison Basin Selenium Management Program (SMP) developed as part of the 

conservation measures identified in the Gunnison Basin Programmatic Biological Opinion (Reclamation, 

2011).  The reader will therefore find that a number of chapters are shared between the documents. 

Funding in support of the development of the SeWMP was provided in part by the State of Colorado 

Non Point Source Program.  

1.C  PROBLEM 

Soils in the lower Gunnison Basin and Grand Valley are naturally high in selenium and salts.  When 

irrigation water from agricultural (e.g. off-farm delivery systems and on-farm application) and non-

agricultural sources (e.g. landscape irrigation, ponds, golf courses, septic systems, etc.) infiltrates into 

these soils, selenium is mobilized, begins to move through groundwater systems, and eventually enters 

local water ways where it can cause reproductive problems for aquatic dependent fish and wildlife.  The 

lower Gunnison and lower Colorado Rivers and some of their tributaries currently exceed federal and 

state selenium levels considered to be safe for sensitive aquatic life.  These rivers also serve as habitat 

for up to four endangered fish species that have also been adversely affected by reduced flows, and 

other adverse changes to their physical habitat.  

 1.D  WATERSHED PLAN GOAL 

The goal of the lower Gunnison Basin & Grand Valley SeWMP is to reduce selenium concentrations in 

the lower Gunnison and lower Colorado Rivers to meet the current State of Colorado surface chronic 
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aquatic life water-quality standard for selenium of 4.6 parts per billion (ppb).  An additional goal of the 

SeWMP is to maintain selenium concentrations at or below the 4.6 ppb standard as part of an on-going 

adaptive management program.  

 

CHAPTER 2: BACKGROUND 

2.A  ORIGIN OF SELENIUM AS A WATER-QUALITY & AQUATIC LIFE CONCERN 

Prior to the early 1980’s, not much was known about selenium toxicity.  Only a few ranchers and 

veterinarians knew about the role of selenium poisoning of livestock.  This all changed in 1982 when an 

incident at the Kesterson National Wildlife Refuge (KNWR) in central California drew national attention 

to the selenium issue.   

The San Joaquin valley of central California is dependent upon large scale irrigation projects to keep 

farms in operation as they get less than 5 inches precipitation in the south and up to 15 inches in the 

north (USGS 2011).  A side effect of bringing irrigation to the Valley was rising groundwater levels and 

salt accumulation on farmland soils which began to harm crops.  In order to circumvent this problem, 

farmers installed irrigation drainage tiles and the U.S. Bureau of Reclamation (Reclamation) began 

construction of the 134 km San Luis Drain (SLD) and Kesterson Reservoir in 1968.  Kesterson consisted of 

a series of 12 evaporation ponds within the KNWR which would be used to evaporate large portions of 

water to head off salt build-up.  The plan was to have Kesterson Reservoir serve as a storage and control 

facility for the SLD and then to have the drain continue north to the San Francisco Bay-Delta estuary 

(Presser, 2004).  Much of the drainage water coming into Kesterson was from agricultural land 

overlaying shale naturally high in selenium.   

Scientists looked at the quality of the water and noted that it was high in salinity, but no one analyzed 

the water for selenium as it wasn’t known to be a water-quality or aquatic-life concern.  The high salt 

(and selenium) drain water was declared safe and was transported to Kesterson.   

In 1975, the Reclamation was prevented from transporting this irrigation drainage water because of 

funding limitations and environmental concerns.  All the water flowing into KNWR from 1971-78 was 

fresh water.  In 1979, saline agricultural drainage from the SLD was used to augment decreasing 

freshwater supplies at KNWR in order to support wildlife habitat.  By 1981, all the water coming into 

KNWR came from the SLD (Presser, 2004).   

Prior to 1981, Kesterson Reservoir contained several species of warm-water fish including largemouth 

bass, mosquito fish, carp, and catfish.  After 1981, only salt-tolerant mosquito fish could be found.  In 

addition, habitat changes were also noted which included algal blooms, dying cattails, and declining use 

by waterfowl (Presser, 2004). 

In 1981, water samples were taken by Reclamation which showed the presence of selenium.  The 

continual flow of irrigation drain water into the KNWR resulted in water column selenium 

concentrations of 15-400 ppb.  After just a few years, deformities, reproductive failure, and mortality of 

aquatic birds was noted.  Biological surveys conducted in 1982 found that selenium was bio-
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accumulating in the food chain.  Invertebrates, reptiles, and even small mammals had elevated selenium 

concentrations in their tissue.  By 1985, there was significant media attention and congressional concern 

over the potential toxic impacts of other federal irrigation and drainage projects.  In response to these 

concerns, the Department of the Interior (DOI) established the National Irrigation Water Quality 

Program (NIWQP) to investigate and address potential drainage impacts from federal irrigation projects 

in the western United States. 

2.B  SELENIUM TOXICOLOGY 

Selenium is an essential trace nutrient for all life, but it also represents an interesting paradox in that it 

is both a nutrient and a poison.  Elevated selenium concentrations have been shown to cause a wide 

variety of effects in aquatic wildlife including mortality, reproductive failure and deformities.  At dietary 

fish concentrations greater than the 2 ppb toxicity threshold, selenium becomes a poison (Lemley, 

1996).   

The most outwardly noticeable effects in fish are teratogenic deformities (definition: “substances or 

agents that interfere with normal embryonic development”) or congenital malformations that occur due 

to excessive selenium in eggs.  Excess dietary selenium is normally deposited in developing eggs, 

particularly the yolks.  When eggs hatch, the larval fish feed on the selenium contaminated yolk for an 

energy and protein source for building new tissues.  The presence of deformities increases when 

selenium concentrations in eggs exceed 10µg/g.  Selenium deformities are induced when larval fish are 

attached to their yolk sac.  Deformities are not induced by external feeding on excessive selenium and 

do not affect the health or survival of the parent fish.  In other words, the congenital malformations due 

to selenium poisoning are strictly an egg-larvae phenomenon.  If the congenital malformations are 

severe enough to impair bodily functions, the mortality of the larval fish can be high.  However, if the 

abnormalities are subtle, it is possible for the fish to persist into the juvenile or adult life stage.  This 

would likely only occur with subtle deformities that don’t affect feeding and avoidance of predators and 

where there is little pressure from predators (Lemley, 1997). 

 

Razorback sucker larvae: left – abnormal spinal curvature; right - normal. 

The link between elevated selenium exposure and increased mortality, deformity, and reproductive 

failure is well documented within the literature and is of concern for aquatic dependent species in the 

lower Gunnison Basin and Grand Valley.  
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CHAPTER 3:  WATERSHED CHARACTERIZATION 

3.A  LOWER GUNNISON BASIN WATERSHED DESCRIPTION 

 
The Lower Gunnison River Basin is defined as the Gunnison River below the Gunnison Tunnel to 
Whitewater, Colorado, and includes portions of the North Fork Gunnison River and the Uncompahgre 
River sub-basins with a drainage area of approximately 8,000 square miles (Figure 1).  Land-surface 
elevations are 4,659 feet at Whitewater, Colorado, 4,957 feet at Delta, 5,682 feet at Paonia, and 5,807 
feet at Montrose (Thomas, et al. 2007). 

The climate in the Montrose and Delta area is predominately semiarid with greater variability in climate 

occurring at higher elevations.  Average annual precipitation in the Montrose and Delta area is 

approximately 9.6 inches.  Average annual snowfall is approximately 25.9 inches (Thomas, et al. 2007).  

Average high temperatures are approximately 64.5 and average lows are 36.1 degrees Fahrenheit 

(Western Regional Climate Center, 2008). 

The 2010 population of Montrose County is 41,276 with the City of Montrose being the largest urban 

center with a population of 19,132. The Delta County population is 30,952 and the City of Delta is the 

largest urban center with a population of 8,915 (Colorado Department of Local Affairs, 2010).   

Growth projections for Montrose and Delta Counties show population numbers as doubling over the 

next 30 years (79,961 and 61,445, respectively).  The 2010 census for Colorado indicates that the 

population of Montrose County grew by 23.46 percent between 2000 and 2010, ranking it as the 7th 

fastest growing county in Colorado.  Delta County grew by 11.20 percent for the same period and is 

ranked 29th (Colorado Department of Local Affairs, 2010). 

3.B GRAND VALLEY WATERSHED DESCRIPTION 

The Grand Valley in the Upper Colorado River Basin is generally defined as the region situated along the 

Colorado River in western Colorado in Mesa County (Figure 1).  The elevation near the confluence of the 

Gunnison and Colorado Rivers is approximately 4,550 ft.   

Climate in the Grand Junction area is predominantly semiarid with greater variability occurring at higher 

elevations.  Average annual precipitation is 8.9 inches with the majority occurring with monsoons from 

late summer through fall.  The average annual snowfall is 12.3 inches (Thomas, et.al, 2007).  Average 

high temperatures are 66.4 and annual lows are 40.2 degrees Fahrenheit for Grand Junction (Western 

Regional Climate Center, 2008). 

Vegetation is composed mainly of native grasses and shrubs tolerant of the dry climate.  Irrigated areas 

and riparian zones near perennial streams are comprised of native willow and cottonwood trees.  Non-

native species include tamarisk (Leib, 2008). 

The 2010 census puts the population of Mesa County at 150,539.  The City of Grand Junction is the 

largest city west of the Colorado Continental Divide and has a population of 58,566.  Mesa County was 
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also the 4th fastest growing county in Colorado with a 26.21 percent growth rate from 2000 to 2010.  

Population growth projections indicate that by 2040 the population will have grown to 245,007 

(Colorado Department of Local Affairs, 2010).   

3.C  SELENIUM WATERSHED PLANNING BOUNDARIES 

The Se planning boundary was created and delimited by significant physical geographical, geological and 

hydrological watershed characteristics.  In general, the planning boundary is coincident with USGS- 

determined 12-digit hydrological units codes (HUC) with a topographical extent that is defined by 

connecting maximum relative elevation points.  Surface and ground waters within the planning 

boundary from natural sources such as precipitation are assumed to flow down gradient into sub 

drainages and eventually to the main river system.  In general, mountains and ridge tops define 

watershed boundaries.  In the case of the Se planning boundaries, the physical watershed boundaries 

were modified and truncated by key surface water measuring stations, changes in relative selenium 

concentrations in soils and waters, and differences in related loading land use characteristics.  For 

example, the LG Se Planning Boundary does not fully extend up to the headwaters of the Uncompahgre 

River, the North Fork of the Gunnison, nor the Gunnison River mainstem.  Rather these sub-watersheds 

are truncated and delimited by important USGS monitoring sites and/or water-quality data collection 

sites which indicate that selenium concentrations above the station are low and within State of Colorado 

water-based standards for dissolved selenium. 

The Lower Gunnison Selenium Watershed Planning Boundary (LG Se Planning Boundary) encompasses 

portions of Delta, Mesa, Montrose and Ouray Counties in west-central Colorado (Figure 1).  This region 

was chosen based upon the hydrological, climatalogical, and geological conditions that are believed to 

be contributory factors for a significant portion of the selenium loading to the Lower Gunnison and 

Lower Colorado River basins.  

Figure 1 also shows that the LG Se Planning Boundary is defined by natural watershed boundaries on the 

northern and southwesterly margins. The southeastern boundary is defined near the USGS real-time 

surface water gage approximately 8 miles downstream from the outlet of Ridgway Reservoir (USGS 

09147500 UNCOMPAHGRE RIVER AT COLONA, CO) where the boundary crosses the Uncompahgre River. 

To the northeast, the boundary follows the watershed boundary and bisects the Gunnison River (USGS 

09128000 GUNN RIVER BELOW GUNNISON TUNNEL) where data indicate that selenium concentrations 

are at levels that are at or are below detection limits. The boundary proceeds northward to the 

municipality of Paonia, Colorado and crosses the North River at the location where water-quality data 

collected indicates that selenium is no longer impaired with respect to dissolved selenium in the 

upstream direction. The boundary continues northward along the hydrological unit delineation to the 

northerly Lower Gunnison watershed extent. It then follows the high elevation divide to the east on 

Grand Mesa and then to the mouth of the Gunnison River near Grand Junction.  
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Figure 1.  Lower Gunnison Basin and Grand Valley Selenium Watershed Planning Boundary 

 

3.D  THREATENED OR ENDANGERED SPECIES 

ENDANGERED FISH SPECIES 

Early in the 20th century, the lower Gunnison River supported the following native species: Colorado 

Pikeminnow, razorback suckers, flannelmouth and bluehead suckers, roundtail chub, speckled dace, 

sculpin, and perhaps the humpback and bonytail chub.  The razorback sucker and perhaps the Colorado 

pikeminnow were common in the lower Gunnison River as late as the 1950’s (Reclamation, 2008). 

Prior to development in the Gunnison River, the lower portion possibly supported eight species of fish 

including the bonytail chub, humpback chub, Colorado pikeminnow, and razorback sucker and 4 other 

fish species.  By the 1990’s, twenty-one species and three hybrids were reported in the lower 75 miles of 

the Gunnison downstream of the North Fork Confluence (Burdick 1995).  Seven of the species were 

native and three were endemic to the Colorado River Basin including the Colorado pikeminnow, 

humpback chub, and flannelmouth sucker (Reclamation, 2008). 

The lower Gunnison River and its 100 year-flood plain, downstream from the confluence with the 

Uncompahgre River to the confluence with the Colorado River, was designated as critical habitat for the 
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Colorado pikeminnow and razorback sucker in 1994.  Designated critical habitat for the Colorado 

Pikeminnow in the Colorado River occurs in the Upper Colorado River Basin from the town of Rifle to 

Lake Powell and in the Gunnison River from Delta to the Colorado River confluence.  Razorback sucker 

critical habitat extends from Rifle to Westwater Canyon (Reclamation, 2008). 

The following fish species are identified by the Fish and Wildlife Service (FWS) in the 2008 Aspinall Unit 

Operations Draft Environmental Impact Study for the lower Gunnison and Colorado Rivers as being 

endangered: 

• Colorado Pikeminnow (Ptychocheilus lucius) 

• Humpback Chub (Gila lacypha) 

• Razorback Sucker (Xyrauchen texanus) 

• Bonytail Chub (Gila elegans) 

The FWS summarized concerns about the effects of selenium levels on endangered fishes in the 

Gunnison and Colorado Rivers in the Gunnison Basin Programmatic Biological Opinion (FWS, 2009) as 

follows: 

Colorado pikeminnow, humpback chub, bonytail, and razorback sucker are being harmed from 

the continuation of discharge of selenium related to the Uncompahgre Project and other water 

uses in the Gunnison Basin.  Approximately 60% of the selenium load measured in the Gunnison 

River near Whitewater comes from loading sources in the Uncompahgre River Basin 

(Reclamation 2006).  The continued operation of the Uncompahgre Project and other water uses 

is associated with continued loads of salt and selenium in irrigation drain-water being carried to 

the Gunnison River by adjacent tributaries.  Selenium concentrations in designated critical 

habitat in the Gunnison River between Delta, Colorado and the Colorado River confluence, as 

well as the Colorado River downstream of the Gunnison River confluence, exceed the state water 

quality selenium standard for the protection of aquatic life.  Selenium concentrations exceed 

toxic effect threshold concentrations and are indicative of reproductive impairment occurring in 

endangered Colorado River fish and migratory birds.  Selenium from the female’s diet is 

incorporated into eggs, and high concentrations may result in reduced production of viable eggs, 

and/or post-hatch mortality due to metabolism of egg selenium by developing larval fish 

(deformities and altered physiology) (Lemly 2002, Sorensen 1991).  Implementation of the 

Selenium Management Program is intended to reduce adverse effects of selenium on 

endangered fish by reducing selenium loads, concentrations, and exposure to selenium.   

A toxicity threshold for selenium in whole fish (4 parts per million (ppm) dry weight (DW)) has been 

recommended for the protection of freshwater fish (USDOI 1998, Lemly 1996a, Lemly 1996b, Skorupa 

1998; Hamilton 2002b).  The mean selenium concentration of 7.1 ppm DW was calculated for whole 

body fish samples (various not-endangered species) collected during 1992 from the Gunnison River 

Basin.  Selenium concentrations in about 71% of the fish samples from the Gunnison and North Fork of 

the Gunnison Rivers, 64 % of the fish from the Uncompahgre River, and about 55% of the fish samples 

from the Colorado River exceeded the 4 ppm DW whole body fish selenium toxicity guideline 

(Reclamation, 2011). 
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WILDLIFE SPECIES 

The following ESA listed wildlife species are known to occur in the lower Gunnison River Basin and Grand 

Valley (Upper Colorado River Basin): 

• Yellow-billed cuckoo (Coccyzus americanus) – candidate 

• Mexican spotted owl (Strix occidentalis lucida) – threatened (GB) 

• California condor (Gymnogyps californianus) – endangered (GB) 

• Southwestern willow flycatcher (Empidonax traillii extimus) – endangered (GB) 

• Black-footed ferret (Mustela nigripes) – endangered 

• Canada lynx (Lynx Canadensis) – threatened 

• Gunnison’s prairie dog (Cynomys gunnisoni) – candidate 

• Uncompahgre fritillary butterfly (Boloria acrocnema) – endangered (GB) 

• Greenback cutthroat trout (Oncorhyncus clarkia stomias) – threatened (GV) 

• Gray wolf (Canis lupus) – endangered (GV) 

• North American wolverine (Gulo gulo luscus)  - candidate 

More information on the FWS Endangered Species Program is available at: 

http://www.fws.gov/endangered/ 

VEGETATION SPECIES 

The following species of T&E vegetation are known to occur in the lower Gunnison River Basin and 

Grand Valley (Upper Colorado River Basin): 

• Clay-loving wild buckwheat (Eriogonum pelinophilum) – endangered 

• Colorado hookless cactus (Sclerocactus glaucus) – threatened 

• Jones’ cycladenia (Cycladenia humilis var. jonesii) – threatened 

• Mancos milk vetch (Astragulus humillimus) – threatened 

• De Beque phacelia (Phacelia mutica) – proposed for listing in the Grand Valley 

More information on the FWS Endangered Species Program is available at: 

http://www.fws.gov/endangered/ 

 

CHAPTER 4:  WATERSHED PARTNERSHIPS 

4.A ORGANIZATIONAL HISTORY OF THE SELENIUM TASK FORCES 

In July 1997, the WQCC amended the Classifications and Numeric Standards for the Lower Gunnison and 

Lower Dolores River Basins (Regulation No. 35).  These amendments included the adoption of a new 

http://www.fws.gov/endangered/
http://www.fws.gov/endangered/
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chronic water-quality standard of 4.6 ppb for dissolved selenium and the adoption of temporary 

modifications for selenium standards.  The adoption of the new standard meant that a number of 

segments in the lower Gunnison Basin were placed on the State of Colorado's 303(d) List of Impaired 

Waters that require the development of Total Maximum Daily Loads (TMDLs) for selenium (See also 

Chapter 5.A.). 

The newly revised selenium standards, pressure under the ESA, and the EPA’s new TMDL program 

threatened to change the dynamics of water use on the Western Slope.   The National Irrigation Water 

Quality Program (NIWQP) (Chapter 6.A) Science Team had provided a foundation for establishing a local 

initiative to respond to concerns about selenium in local waterways due to their previous work with 

stakeholders in the lower Gunnison Basin.    Parties testified before the WQCC in 1997 about their desire 

to employ local voluntary, cooperative prevention and remediation practices for the purpose of 

reducing selenium concentrations in listed segments and improving water-quality.  The WQCC 

encouraged stakeholders to establish and task force and urged the WQCD to support this effort. 

GUNNISON BASIN SELENIUM TASK FORCE 

In February 1998, the Gunnison Basin Selenium Task Force (GBSTF) was formed to address the 

exceedence of the selenium standard in a number of segments in the lower Gunnison Basin and to assist 

in developing local solutions to reduce selenium loading in affected segments.  The GBSTF is "a group of 

private, local, regional, state and federal interests committed to finding ways to reduce selenium in the 

affected reaches while maintaining the economic viability and lifestyle of the lower Gunnison River 

basin" (http://www.seleniumtaskforce.org). 

GRAND VALLEY SELENIUM TASK FORCE 

In 2001, the Classifications and Numeric Standards for the Lower Colorado River Basin (Regulation No. 

37) were also amended by the WQCC.  Tributaries to the Colorado River which had elevated selenium 

concentrations were placed on the 303(d) List of Impaired Waters.  As a result, the Grand Valley 

Selenium Task Force (GVSTF) was formed in early 2002 to address the exceedence of selenium standards 

in multiple tributaries and the Colorado River mainstem (Note: the Colorado River mainstem was listed 

in 2004).   The GVSTF is "a group of private, local, regional, state and federal interests working to 

evaluate, assess, and actively address elevated selenium and other adverse water-quality issues while 

maintaining the area's economic viability, quality of life and agricultural heritage" 

(http://www.seleniumtaskforce.org) 

JOINT GUNNISON BASIN AND GRAND VALLEY SELENIUM TASK FORCE 

In 2006, the GVSTF made a decision to focus on remediation and monitoring activities on the mainstem 

of the Colorado River and to partner more closely with the GBSTF.   The impetus for this more focused 

collaboration was due to the fact that a tributary remediation concept pre-feasibility study conducted by 

Reclamation and the GVSTF showed that there were fewer potentially feasible and cost-effective 

salinity/selenium projects in the Grand Valley remaining.  In addition, this study showed that 

remediation of tributaries/drains would be cost prohibitive and could have extensive negative impacts 

http://www.seleniumtaskforce.org/
http://www.seleniumtaskforce.org/
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to fish and wildlife habitat (Reclamation, 2006).  If the mainstem Gunnison River, a major tributary to 

the Colorado River, could be brought into standards compliance, the mainstem Colorado River from the 

confluence with the Gunnison to the Utah State Line would also be brought into compliance and could 

be removed from the 303(d) List.   

Today, the GBSTF and GVSTF meet as a joint task force (Gunnison Basin and Grand Valley Selenium Task 

Force or STF) and work collaboratively to address selenium loading in affected reaches (See Appendix A 

for a list of stakeholders).  The Selenium Task Force provides a forum for the exchange of information 

and technical expertise in areas of water quality, water resources, soils, geology, policy, etc.  In addition, 

they develop, coordinate, monitor and evaluate projects, and conduct selenium education and 

outreach.    Over their years of existence, the STF and its members have been very effective in securing 

funding for various selenium-related studies and demonstration projects.  Additional information about 

the STF is available at (http://seleniumtaskforce.org/).     

4.B  STAKEHOLDER PARTNERSHIPS 

Stakeholders who regularly participate in STF meetings and collaborate on activities and projects are 

listed in Appendix A.  The STF is composed of federal, state, regional, and local entities working toward 

shared common goals, desires, mandates under various programs and motivations including but not 

limited to: 

• Salinity Control, Clean Water, Endangered Species, and Conservation District Acts;   

• Farm Bill; 

• Environmental Quality Incentives Program (EQIP) to address water-quality 

• concern over existing water-quality; 

• concern over the potential for future endangered species conflicts; 

• desire to see existing water uses continue in the basin; 

• water conservation benefits associated with selenium and salinity control activities; and 

• concern over the sustainability of local agriculture. 

The following is a brief list of the type of support provided by federal, state, regional and local entities 

involved in the STF.  This list is for demonstrative purposes and is not exhaustive as we have numerous 

and diverse members who bring various expertise, experience, and knowledge to the group. 

•United States Geological Survey (USGS):  The USGS carries out a large portion of the STF Lower 

Gunnison Basin Water-quality Monitoring Programs (surface and groundwater), conducts high 

priority research studies, is responsible for the development of the selenium Science Plan, and 

provides technical expertise to the STF and SMP Work Group.  The USGS has been a STF 

stakeholder since its inception in 1998. 

•Uncompahgre Valley Water Users Association (UVWUA): The UVWUA has been an active 

participant in the STF since its inception and has been involved in carrying out numerous piping 

and lining projects which benefit selenium and salinity reduction.  The UVWUA provides expertise 

http://seleniumtaskforce.org/
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to the STF related to local irrigation water delivery, construction of piping and lining project, and 

federal Uncompahgre Project system operations.  They have actively collaborated in acquiring 

grants to carry out aspects of their system optimization efforts. 

•Colorado River Water Conservation District (CRWCD): The CRWCD provides technical expertise in 

the area of water resource management and water-quality.  They provide funding in support of 

the selenium water-quality monitoring program and STF coordinator position.  In addition, they 

assist in the development of grants, serve as a grant fiscal sponsor, and provide critical political 

support for selenium reduction activities.  The CRWCD has been a member since the STF 

inception. 

•Colorado State University Cooperative Extension (CSU Extension):  CSU Extension provides 

technical expertise in the fields of agronomy and irrigation water management and they assist in 

carrying out numerous research/studies related to such.  CSU Extension is also an important STF 

member as they conduct essential public outreach which benefits water-quality improvement 

efforts in the lower Gunnison Basin. 

• Delta and Shavano Conservation Districts (Delta or Shavano CD, respectively):  The Shavano and 

Delta CD’s have been willing and active partners in the STF.  Through their programs, they conduct 

important and necessary conservation education related to water, soils and land management.  As 

designated Salinity Control Areas, the CD’s receive USDA Farm Bill designated funds for reducing 

the amount of salt entering the Colorado River and Reclamation funds to work in conjunction with 

the Environmental Quality Incentives Program (EQIP), etc. 

•Natural Resources Conservation Service (NRCS):  The NRCS, a member since STF inception, carries 

out soil surveys and studies in Mancos shale areas critical to STF remediation activities, provides 

technical expertise to the STF, carries out the Environmental Quality Incentives Program (EQIP) for 

on-farm practices which benefit salinity, selenium and water-quality, as well as important hands-

on public outreach with landowners. 

•United States Bureau of Reclamation (Reclamation):  Reclamation has been a member of the STF 

since its inception and was part of the original National Irrigation Water Quality Program (NIWQP) 

study team which carried out studies and projects in the 90’s and early 2,000’s.  They provide 

technical expertise related to water resource management, planning, and environmental 

compliance.  Reclamation also provides design, engineering, and technical assistance to the 

UVWUA for piping and lining project carried out under the Colorado River Basin Salinity Control 

Program. 

•United States Fish and Wildlife Service (FWS):  The FWS carries out biological monitoring relative 

to endangered fish species recovery, conducts high priority research studies, and provides 

technical expertise to the STF and SMP Work Group.  The FWS has been a member of the STF 

since its inception. 

The STF wishes to thank all of its partners, without whose generous support, we would not be able to 

accomplish our established goal of meeting in stream water-quality standards for selenium.   
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CHAPTER 5:  REGULATORY FRAMEWORK 

5.A COLORADO SURFACE WATER-QUALITY CLASSIFICATIONS AND STANDARDS 

Section 303(d)(1)(A) of the Federal Clean Water Act (CWA) as amended in 1972 requires each State to 

identify water bodies not meeting water-quality standards and to develop a priority ranking for those 

water bodies which takes into account the severity of the pollution and the beneficial uses of those 

waters.  Those streams not meeting designated standards are put onto a “303(d) List.” 

The WQCC is the administrative agency responsible for developing specific state water-quality policies, 

in a manner that implements the broader policies set forth by the Legislature in the Colorado Water 

Quality Control Act. The Commission adopts water quality classifications and standards for surface and 

ground waters of the state, as well as various regulations aimed at achieving compliance with those 

classifications and standards.  

The Colorado Water Quality Control Division (WQCD) is recognized as Colorado’s lead agency for 

monitoring and reporting on the quality of state waters, preventing water pollution, protecting, 

restoring and enhancing the quality of surface and groundwater, and assuring that safe drinking water is 

provided from all public water systems 

(http://www.cdphe.state.co.us/wq/AboutDivision/AboutDivision.html). 

When the WQCC adopted revised selenium water-quality standards in 1997 in the lower Gunnison River 

Basin, several stream segments, including about 57 miles of the mainstem Gunnison River between 

Delta and the Colorado River confluence did not meet this standard and appeared on the 303(d) List of 

Impaired Water Bodies for the State of Colorado.  These 57 miles, including the 100-year floodplain, are 

designated critical habitat for the Colorado pikeminnow and the razorback sucker.  Historical data shows 

median dissolved selenium concentration values in the mainstem lower Gunnison River near 

Whitewater, Colorado, ranging from 5.13 to 25 ppb (USGS Personal Communication).  

The Colorado River mainstem and tributary segments including their 100-year floodplain also serve as 

critical habitat to endangered fish.  Revised selenium aquatic-life chronic standards were also adopted 

for a number of Colorado River tributary segments and the Colorado River mainstem in 2001 and 2004 

respectively.  Historical data shows median dissolved selenium concentrations in the mainstem lower 

Colorado River at the Colorado-Utah State Line ranging from 4.0 to 16 ppb (USGS, Personal 

Communication).   

In recent public, WQCC Rulemaking Hearings (12/12/11) regarding Regulation No. 93 and Colorado’s 

303(d) List of Impaired Waters and the Monitoring and Evaluation List (M&E), the WQCC proposed de-

listing Colorado River segment COLCLC03 based upon data collected by STF water-quality monitoring 

program partners which showed that the segment was attaining selenium Table Value Chronic 

Standards for aquatic wildlife (4.6 ppb).   

A current list (2012) of tributary segments not meeting selenium water-quality standards can be found 

in Appendix B. 

http://www.cdphe.state.co.us/wq/AboutDivision/AboutDivision.html


 

20 

 

 5.B  SELENIUM TOTAL MAXIMUM DAILY LOAD (TMDLS) 

According to the EPA (2011) Section 303(d)(1)(C) of the federal CWA as amended in 1972 requires each 

state to develop TMDLs at a level necessary to meet water-quality standards.  TMDLs must take into 

account seasonal variations in pollutants and incorporate a margin of safety 

http://water.epa.gov/lawsregs/guidance/303.cfm.  

The Colorado WQCD summarized their responsibilities related to selenium standards and the 

implementation of TMDLs as follows:  

The Colorado Water Quality Control Commission promulgates water quality standards intended 

to protect agriculture, recreation, domestic water supply and aquatic life uses.  When the 

standards are not attained, the Water Quality Control Division is responsible for the 

identification of those water bodies and development of TMDLs to address those constituents 

that exceed the assigned standards.  These activities are required pursuant to the federal Clean 

Water Act.  In portions of the Gunnison basin the selenium standards which are intended to 

protect fish (including several federally listed Threatened and Endangered Species) and aquatic 

insects are exceeded.   

Total Maximum Daily Loads, or TMDLs, are developed as one step in the process of remediating 

water-quality problems.  The TMDL is most simply a determination of the maximum amount of a 

constituent that may be present instream while the standard is still attained, the current 

pollutant load, and an allocation of the necessary load reductions among any contributing 

sources.  Within a TMDL, pollutant loads are assessed based on two types of sources, point 

source discharges and nonpoint source contributions (WQCD, Personal Communication).   

It is important to note here that even though TMDLs are required to identify and address non point 

sources of pollution such as selenium, non point sources are not regulated under the CWA.  The 

adoption of the Gunnison Basin Selenium TMDL in 2011 is the first time a TMDL has been adopted in 

endangered species critical habitat in the State of Colorado. 

The selenium TMDL assessment for the Gunnison and Uncompahgre Rivers and their tributaries in Delta, 

Mesa and Montrose Counties (WQCD, 2011) can be accessed at: 

http://www.cdphe.state.co.us/wq/Assessment/TMDL/gunnison.html. 

 

5.C  ENDANGERED SPECIES ACT 

The Endangered Species Act (ESA) is important to note in the context of the regulatory framework for 

addressing water-quality and selenium in the lower Gunnison River Basin.   

The ESA provides a means for conserving the habitat upon which endangered species depend and 

provides a program for the conservation of such species. It directs federal agencies to participate in 

conserving these species and to evaluate any federal actions to ensure that their activities are not likely 

to jeopardize the continued existence of species or adversely modify designated critical habitats.  The 

http://water.epa.gov/lawsregs/guidance/303.cfm
http://www.cdphe.state.co.us/wq/Assessment/TMDL/gunnison.html
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U.S. Fish and Wildlife Service (FWS) review these evaluations on federal actions and write a biological 

opinion on the proposed effects of the actions on endangered species.   

The ESA complements the TMDL process in the Lower Gunnison Basin.  The ESA is addressing non-point 

source pollution control for selenium through the Gunnison Basin Programmatic Biological Opinion 

(PBO) (See also Chapter 6.E.) because of the effects on endangered aquatic dependent species. 

5.D  COLORADO RIVER BASIN SALINITY CONTROL ACT 

Although the focus of this watershed plan is on selenium, it is important to discuss the Salinity Control 

Act and the effects that salinity control activities in the lower Gunnison Basin and Grand Valley have had 

and will continue to have on reducing salinity loading, and inadvertently selenium loading, to local water 

ways. 

In 1974, Congress enacted the Colorado River Basin Salinity Control Act (Act) with subsequent 

amendments. The Act authorized the construction, operation and maintenance of salinity control works 

in the Colorado River Basin and created the Colorado River Basin Salinity Control Program (CRBSCP).  

The CRBSCP is designed to reduce salinity loading to the lower basin states of Arizona, Nevada, and 

California.  Salinity-control techniques reduce selenium loading in Mancos shale derived soils of the 

lower Gunnison Basin and Grand Valley primarily by reducing seepage and deep percolation of water 

from irrigation practices. 

More information about CRBSCP activities in the Lower Gunnison Basin and Grand Valley can be found 

in Chapter 6.G. 

 

CHAPTER 6:  PROGRAMS OR ACTIVITIES ADDRESSING SELENIUM  

The following chapter summarizes a number of different off-farm and on-farm programs and activities in 

the lower Gunnison Basin and Grand Valley which have addressed or are addressing selenium pollution.   

6.A  NATIONAL IRRIGATION WATER-QUALITY PROGRAM (NIWQP) 

The purpose of the NIWQP was to investigate and address potential drainage impacts (pesticides and 

other trace elements) from federal irrigation and drainage projects in the western U.S.  The program 

was focused on fish and wildlife resources such as national wildlife refuges, areas important to 

migratory birds and endangered species, and public water supplies receiving drain water from 

Department of the Interior (DOI) irrigation and drainage facilities.  Remediation projects addressed only 

chemicals that were naturally occurring.  The NIWQP team was managed by the DOI with an advisory 

group composed of Reclamation, United States Geological Survey (USGS), Bureau of Indian Affairs, and 

the FWS.  Management of the NIWQP was transferred from the DOI Secretary’s Office to Reclamation in 

1999. 

The NIWQP was designed to be conducted in the following phases: 



 

22 

 

• Phase 1 involved a comprehensive survey of 600 potential sites likely to have irrigation induced 

contamination problems.  Twenty-six sites in the western United States were identified for further 

evaluation.   

• Phase 2 consisted of reconnaissance investigations completed in 1989 which included the 

determination of levels of potential toxic chemicals in water, sediment, plants, fish, and aquatic 

birds and if those levels could potentially harm wildlife resources.   

• Phase 3 conducted detailed studies, “to gather information to identify and evaluate sources and 

transport of contaminants and to quantify the adverse impacts to fish and wildlife”.   

As part of the Phase 3 and Phase 4 detailed studies, the NIWQP collected data between 1987 and 

2003 in the Uncompahgre Project Area and the Lower Gunnison Basin including the Grand Valley.  

These areas were examined for an extensive list of contaminants such as zinc, mercury, lead, 

pesticides, and selenium.   

Investigations by the NIWQP and the USGS in 1987-88 indicated that irrigation drainage from the 

Uncompahgre Project along the Western Slope of Colorado, a Reclamation irrigation project, 

might be a primary source of selenium, dissolved solids and other constituents to the Gunnison 

and Uncompahgre Rivers, and Sweitzer Lake.   

Additional studies conducted in 1991-93, found that about 64 percent of water samples collected 

from the lower Gunnison River and about 50 percent of samples from the Colorado River near the 

Colorado-Utah line exceeded the U.S. Environmental Protection Agency (EPA) selenium criterion 

of 5 ppb total selenium and 4.6 ppb dissolved for protection of aquatic life.  

• Phase 4 involved the evaluation of remediation alternatives in five areas determined to have 

adverse impacts to fish and wildlife resources from federal irrigation projects.  These included the 

Lower Gunnison Basin /Grand Valley (Colorado), Kendrick Reclamation Project Area (Wyoming), 

Middle Green River (Utah), Salton Sea (California), and Stillwater National Wildlife Refuge 

(Nevada). 

• Phase 5, the final phase of the NIWQP Program, involved implementation of remediation projects.   

 (U.S. Department of the Interior, 2001). 

Funding under the NIWQP was discontinued in 2005 at the congressional level due to budgetary 

constraints.  A budget line item still exists and many members of the STF feel that this program should 

be revived, but are skeptical about the potential at this time due to our current national economic 

recession. 

Additional information regarding NIWQP remediation activities in the Lower Gunnison and Grand Valley 

Project Areas can be found at: 

http://www.usbr.gov/niwqp/niwqpprojects/gunnisongrandvalley_co/ggvfinalstatus.pdf 

 

 

http://www.usbr.gov/niwqp/niwqpprojects/gunnisongrandvalley_co/ggvfinalstatus.pdf
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6.B  STATE OF COLORADO NON POINT SOURCE PROGRAM SUPPORT  

With the adoption of the new aquatic life standards for selenium by the WQCC in 1997 and the presence 

and on-going work of the NIWQP Team, stakeholders in the lower Gunnison Basin testified before the 

WQCC about their interest in employing voluntary and cooperative selenium remediation practices for 

the purpose of reducing selenium loading and improving water quality.  The WQCC encouraged the 

formation of a task force for this purpose and urged the WQCD to cooperate in such an effort.  As a 

result, the WQCD through the State of Colorado Non Point Source program (NPS Program) provided the 

initial funding to support the development of a Lower Gunnison Basin Selenium Task Force through a 

federal CWA Section 319 grant. 

In 2002, when Colorado River tributaries (and later the Colorado River mainstem) were also listed for 

selenium impairment, the NPS Program also supported the development of a Grand Valley Selenium 

Task Force through a federal CWA Section 319 grant. 

These grants and the associated WQCD staff support available at the time were instrumental in 

providing the financial resources to establish a strong foundation for a watershed group to address 

selenium water-quality issues.  Fifteen years later, the STF remains a major driving force and leader in 

providing education and outreach, planning, grant writing, project management, facilitation, 

coordination, and implementation efforts resulting in measurable decreases in selenium loading to local 

waterways. 

6.C  EVALUATION OF SELENIUM REMEDIATION CONCEPTS FOR THE LOWER 

GUNNISON AND UNCOMPAHGRE RIVERS 

In 2006, the NIWQP and Reclamation’s Technical Assistance to States (TATS) Program working in 

conjunction with the GBSTF produced a report entitled “Evaluation of Selenium Remediation Concepts 

for the Lower Gunnison & Lower Uncompahgre Rivers, Colorado” (Reclamation, 2006).  This report 

documented a planning process that developed and evaluated remediation concepts and provided the 

GBSTF and other decision makers with information needed to assess the potential for significantly 

reducing selenium loading (Reclamation, 2011). 

A target load reduction of 5,600 pounds of selenium was determined using the 1997 to 2001 hydrologic 

period of record.  The study determined that selenium loads could be reduced in order to meet 

selenium standards.  The first remediation option focused remediation activities on the east side of the 

Uncompahgre River (estimated to be the source of 40 percent of the load in the Gunnison River Basin) in 

an attempt to meet the 4.6 ppb chronic water-quality standard for selenium.  The second option 

expands remediation measures throughout the lower Gunnison River Basin in hopes of achieving 

selenium concentrations below 3 parts per million (ppm) in dietary prey items in endangered fish critical 

habitat. 

The Remediation Concepts report served as an important resource in the watershed planning process 

and can be accessed and downloaded from the Selenium Task Force website at: 

http://www.seleniumtaskforce.org/images/Final_Gunn-Unc._Rivers_remediation_plan.pdf 

http://www.seleniumtaskforce.org/images/Final_Gunn-Unc._Rivers_remediation_plan.pdf
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6.D  EVALUATION OF REMEDIATION CONCEPTS AND OFF-SET MEASURES FOR GRAND 

VALLEY TRIBUTARIES 

In 2006, Reclamation’s TATS Program and the GVSTF produced a report entitled “Evaluation of Selenium 

Remediation Concepts for Selected Tributaries/Drains in the Grand Valley of Western Colorado” 

(Reclamation, 2006).  The purpose of the pre-feasibility study was to evaluate potential implementable 

remediation options for reducing selenium in selected 303(d) listed tributaries on the north side of the 

Colorado River in the Grand Valley.   

The evaluation of the remediation concepts found that standards could be met; however, the 

remediation costs identified were “very high and well beyond the capabilities of local entities to fund” 

(Reclamation, 2006).  In addition, it was noted that the least expensive project would have significant 

negative impacts to fish and wildlife habitat.  The report has served as a valuable resource to the GVSTF 

in the watershed planning process and can be accessed on the Selenium Task Force website at: 

http://www.seleniumtaskforce.org/images/GV_Trib_Evaluation_report_Final.pdf 

Even though the above report determined that meeting selenium standards was not likely, given the 

associated costs for implementing identified remediation measures, the GVSTF continued to study 

potential options for reducing or “off-setting” the impact of selenium on endangered species in the 

Grand Valley.  A report entitled “Evaluation of Options to Off-set Selenium Impacts in Tributaries/Drains 

in the Grand Valley of Western Colorado” was developed by the GVSTF and Reclamation’s TATS Program 

(Reclamation, 2007).  The off-set concepts identified in the report are meant to compensate for the 

impacts of selenium where reasonable and cost-effective measures are not available to meet the 

selenium standard.  The report is available on the STF website at: 

http://www.seleniumtaskforce.org/images/GV_Trib_Offset_report_Final.pdf 

With the completion of these two study reports and the conclusion that selenium water-quality 

standards could not be met in selected Grand Valley tributaries/drains, the GVSTF decided that they 

would continue to work closely with and support the lower Gunnison Basin in their efforts to meet 

water-quality standards in the main stem lower Gunnison River.  The Gunnison River is a major tributary 

of the Colorado River and if selenium water-quality standards in the lower Gunnison River are met at the 

Whitewater, Colorado, compliance point, the standard would be met in the Colorado River mainstem.  

6.E  GUNNISON BASIN PROGRAMMATIC BIOLOGICAL OPINION 

On February 27, 2012, Reclamation released its Aspinall Unit Operations Final Environmental Impact 

Statement (EIS) (Reclamation, 2012) and on April 3rd a Record of Decision (ROD) for the Aspinall Unit 

Operations, Colorado River Storage Project, Colorado.   The purpose was to operate the Aspinall Unit to 

avoid jeopardy to endangered species.  The action calls for modifying water release patterns from the 

Aspinall Unit in order to assist in the recovery of downstream endangered fish (Reclamation, 2009).  The 

Aspinall Unit consists of Blue Mesa, Morrow Point, and Crystal dams, reservoirs, and power plants on 

the Gunnison River in west-central Colorado (Figure 2).  In general, the new operations proposed a 

higher spring flow release and moderate base flows during the remainder of the year for the benefit of 

endangered river fishes. 

http://www.seleniumtaskforce.org/images/GV_Trib_Evaluation_report_Final.pdf
http://www.seleniumtaskforce.org/images/GV_Trib_Offset_report_Final.pdf
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Figure 2.  Gunnison River Basin and the federal Aspinall Unit, Colorado (Reclamation, 2011). 

Reclamation worked with the FWS to evaluate the new operations under the ESA.  The State of 

Colorado, Colorado River Water Conservation District and water users requested that the FWS and 

Reclamation expand their analysis beyond Aspinall Unit operations and cover the effects of all public 

and private water uses in the Gunnison Basin.  The goal was to avoid future adversarial endangered 

species consultations.   They requested that Reclamation and the FWS prepare a programmatic 

biological assessment (PBA) and programmatic biological opinion (PBO).  Consequently the PBA 

(Reclamation, 2008) and the PBO (FWS, 2009) were prepared. 

The PBO addresses the modified Aspinall Unit operations and all public and private water uses in the 

Gunnison Basin.  In summary, the PBO provides ESA coverage for existing and specified future water 

uses and depletions in the Gunnison River Basin, as well as completes ESA consultation on the Dallas 

Creek and Dolores Projects in Colorado.    

In the PBO, the FWS describes the issue with selenium as follows, “the ongoing operation of irrigation 

projects and other water uses in the basin will continue to contribute selenium to the Gunnison and 

Colorado Rivers at levels that adversely affect the endangered fishes and their designated critical habitat 

and are inhibiting the survival and recovery of the endangered fishes.  Reclamation will develop and 

implement a Selenium Management Program (SMP), in cooperation with the State of Colorado and 

Gunnison River basin water users to reduce adverse effects of selenium on endangered fish species in 

the Gunnison and Colorado rivers…”(FWS, 2009). 
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The full PBO can be found on the web at: 

http://www.usbr.gov/uc/wcao/rm/aspeis/pdfs/aspinallpbo_final.pdf 

6.F  GUNNISON BASIN SELENIUM MANAGEMENT PROGRAM 

The Gunnison Basin Selenium Management Program (SMP) is a joint partnership of private and public 

agencies and organizations.1  It is a cooperative effort with substantial involvement of stakeholders that 

minimizes new federal expenditures and shares costs with beneficiaries.  Reclamation serves a 

leadership role in coordinating and tracking the SMP implementation under the ESA.   

The SeWMP was designed to be consistent with the SMP.  The STF collaborated in its development and 

assisted in the facilitation and coordination meetings and other activities as a joint planning effort that 

satisfied both selenium CWA compliance and ESA issues. The STF will work closely with Reclamation to 

track implementation activities and progress under both the SeWMP and SMP.   

The SMP calls for reducing selenium levels and is described in the PBO as follows: 

“The SMP will incorporate and accelerate ongoing selenium reduction efforts in the Uncompahgre Valley 

and other areas of the Gunnison Basin and will add several new elements. The overall long-term goal of 

the program is to assist in species recovery per the Recovery Goals.  The SMP will use the best available 

scientific information for all elements of the program.  Elements of the SMP will include: 

 Accelerated  implementation of salinity/selenium control projects for irrigated agriculture 

 Reduction of other non-point source selenium loading 

 Technology development  

 Water-quality monitoring  

 Monitoring of endangered fish populations 

 Coordination with lower Gunnison River Basin watershed management plan 

 Regulatory support 

 Public information and education 

 Adaptive management 

 Institutional support”    
 

(FWS, 2009) 

Successful implementation of the SMP has been recognized as providing local and regional benefits as 

well as avoiding water-quality and regulatory problems.  In general, the PBO provides the following 

benefits to the basin’s public and private water uses: 

• Provides ESA compliance, especially incidental “take” coverage, for existing and new 
private/public water uses, including the Aspinall Unit and the Uncompahgre, Smith Fork, 
Paonia, Fruitgrowers, Bostwick Park, and Dallas Creek Projects.  The PBO recognizes that 
depletion of water and existing selenium concentrations harm the endangered fish.  Harm is 

                                                                 
1
 Includes the State of Colorado, Bureau of Reclamation, Natural Resources Conservation Service, U.S. Geological 

Survey, Fish and Wildlife Service, Bureau of Land Management, Colorado River Water Conservation District, 

Uncompahgre Valley Water Users, Upper Gunnison River Water Conservancy District, local conservation districts, 

and local governments 

http://www.usbr.gov/uc/wcao/rm/aspeis/pdfs/aspinallpbo_final.pdf
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considered “take” of an endangered species and this “take” is covered by the PBO as long as 
certain measures are implemented, including the SMP.  

• Shifts responsibility from individual water users to the Colorado River Endangered Fish 
Recovery Program to address depletion impacts to endangered species. 

• Provides water security, environmental compliance and regulatory certainty in the Gunnison 
Basin.  The PBO greatly reduces the chances of major conflicts between the ESA and water 
uses in the basin. 

• Provides ESA compliance for the Upper Gunnison Subordination and provides compliance 
for depletions from new augmentation contracts throughout basin. 

• Assists in endangered fish recovery--which supports continuing and future water uses in the 
basin. 

•  Enhances or supplements existing programs and thus may facilitate improvement of 
irrigation systems, crop production, and local economies; and may reduce operation and 
maintenance costs of irrigation systems and conserve water. 

• Facilitates ESA compliance for future Clean Water Act 402 and 404 permits, land use 
permits, or other regulatory approvals. 

• Completes ESA compliance for the Dolores Project by offsetting mainstem depletions. 

• Improves water quality for many uses in Colorado and downstream.  

(Reclamation, 2011). 

Similar to the SeWMP, the PBO calls for the SMP to include goals, timeframes, and a Long Range Plan for 

addressing selenium concentrations and loads.  The Long Range Plan includes implementation 

schedules, benchmarks, responsible or contributing entities, monitoring needs, and coordination with 

ongoing Recovery Program Activities. Because implementation of the SMP is a key part of the PBO, it is 

essential that the lower Gunnison Basin water users and stakeholders work, including the STF, work 

together cooperatively to implement the SMP in a timely manner to maintain ESA compliance. 

More information about the SMP can be found at: http://www.usbr.gov/uc/wcao/progact/smp/ 

6.G  COLORADO RIVER BASIN SALINITY CONTROL PROGRAM  

One of the key programs helping to achieve selenium reduction in the lower Gunnison Basin has and will 

likely continue to be the Colorado River Basin Salinity Control Program (CRBSCP) until other selenium 

directed funding sources are identified.  Even though the CRBSCP is specifically designated by law for 

addressing salinity loading, previous studies demonstrate the effect and benefit of salinity control Best 

Management Practices (BMPs), such as the piping of open, earthen irrigation laterals in high salinity and 

selenium soils, on reducing selenium loading (Butler, 2001).    

Generally, Reclamation works to improve off-farm irrigation water delivery systems, the Natural 

Resources Conservation Service (NRCS) works with individual land owners to improve on-farm irrigation 

practices, the Colorado State Conservation Board works on both on-farm and near-farm irrigation 

systems, and the Bureau of Land Management (BLM) addresses runoff from public lands (Reclamation, 

2011). 

http://www.usbr.gov/uc/wcao/progact/smp/
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In the mid 1970’s, Reclamation began studies of the Lower Gunnison Basin Unit as directed by the 

Salinity Control Act.  Investigations were focused in the Uncompahgre Project area because of its highly 

concentrated salt loading. A plan was developed for lining canals and laterals east of the Uncompahgre 

River and eliminating winter stock water deliveries throughout the Project area under the “Winter 

Water Program” (WWP).  The WWP was implemented by Reclamation in the Uncompahgre Valley 

between 1992 and 1995. This effort eliminated flows in 407 miles of canals and laterals during the late 

fall and winter that had been required for livestock watering and replaced that source with piped 

domestic water deliveries.  The project was constructed in cooperation with the Uncompahgre Valley 

Water Users Association (UVWUA) and local domestic water providers.  The WWP reduced salinity 

loading by an estimated 41,330 tons/year and, most likely, selenium loading by some un-estimated 

amount.   

BASINWIDE SALINITY PROGRAM 

In 1995, further amendments to the Salinity Control Act provided for Reclamation’s Basinwide Program 

(BWP) which selects off-farm projects proposed by irrigation companies and other water user entities on 

a cost-competitive basis (Reclamation, 2011).  Funding may be provided, up to 100%, for projects in high 

salinity areas.  A number of projects have been implemented in the lower Gunnison Basin under the 

BWP that have likely assisted in reducing selenium loading.  

ENVIRONMENTAL QUALITY INCENTIVES PROGRAM 

The NRCS works in partnership with local Conservation Districts to implement the EQIP.  EQIP is a 

voluntary on-farm conservation program for farmers and ranchers that promotes agricultural 

production and environmental quality as compatible national goals.  The EQIP program provides 

incentive payments to agricultural producers to implement improved land management and irrigation 

practices that reduce salt loading.  Examples of NRCS activities include use of gated pipe and sprinkler 

systems for field irrigation, land leveling for more efficient irrigation, and development of irrigation 

water management plans (Reclamation, 2011).  

 

BASIN STATES PROGRAM 

The Colorado State Conservation Board is currently shifting away from the Basin States Parallel Program 

to the new Basin States Program (BSP).   The BSP will continue to fund individual on-farm projects and 

may undertake some limited delivery system improvements.  This has resulted in a great deal of interest 

from groups and water providers in participation in BSP.  Also, there is a greater trend toward 

conversion of existing improved surface systems to highly efficient, advanced irrigation technology (AIT), 

in particular center pivot sprinkler systems.  Currently, this trend is primarily occurring in the North Fork 

area of Delta County.  With the advent of the new BSP and piping some delivery systems, the conversion 

of existing improved surface on-farm systems to AIT is expected to increase making it possible for 

irrigators to tap into pressurized gravity flow delivery systems” (Reclamation, 2011).  
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6.H  BUREAU OF LAND MANAGEMENT 

The BLM has a program to improve vegetation cover, assist in better use of on-site precipitation, and 

facilitate stronger plant root systems.   In turn, a more stable runoff regime and reduced soil loss should 

result and benefit water quality. The BLM is revising their Resource Management Plan for BLM-

administered lands within the Uncompahgre Planning Area.  The plan details the current state of 

resources and guides management actions for the next twenty or more years under the BLM’s dual 

mandate of multiple use and sustained yield.  As part of the process, the BLM will consider a set of 

alternatives for addressing public land contributions to selenium loading in aquatic environments.  

Activities identified as having the greatest potential to impact selenium transport include recreation, 

grazing, fluid mineral development, and land disposal.  For each of these activities, a preferred 

alternative will be selected that balances resource protection, including selenium control,  with the 

impacts of a growing population and expanding urban interface in accordance with the National 

Environmental Policy Act and the ESA (Reclamation, 2011).  For more information about the 

Uncompahgre Resource Management Plan, please visit: 

http://www.blm.gov/co/st/en/fo/ufo/uncompahgre_rmp.html . 

 6.I UNCOMPAHGRE VALLEY SOIL HEALTH PROJECT 

A team of agricultural producers, Colorado State University Extension professionals, soil scientists, and 

Natural Resources Conservation Service (NRCS) program leaders recently collaborated on and received a 

grant from the Cooperative Conservation Partnership Initiative (CCPI), a national NRCS program, to 

implement soil health conservation practices while addressing local water-quality concerns.  

Approximately $1.35 million dollars will be made available for on-farm practices which benefit soil 

health over a period of three years. 

The primary goal of the CCPI grant is to improve soil health practices for long-term sustainable crop 

production by increasing soil organic matter through cover cropping, crop rotations, green manures and 

compost additions, to name a few.  A secondary related goal is to show that increased soil organic 

matter levels will also mitigate selenium and salinity levels in the Uncompahgre and Colorado River 

systems.   Higher soil organic matter increases the soil’s water and nutrient holding capacity, thereby 

reducing irrigation water applications, deep percolation, and the need for high synthetic nitrogen inputs.  

All these factors are hypothesized to lead to reductions in selenium and salinity levels and 

improvements in crop yield and vigor.  With a strong education and outreach program, soil health 

proponents believe that direct changes in irrigation water management behavior will occur, thus 

reducing or eliminating on-farm sources of deep percolation. 

 

 CHAPTER 7: GEOLOGY AND SOILS 

7.A  GEOLOGY OF THE GUNNISON BASIN 

http://www.blm.gov/co/st/en/fo/ufo/uncompahgre_rmp.html
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The geology of the Gunnison Basin “is dominated by two major structural features, the Uncompahgre 

uplift and the north dipping southwestern flank of the Piceance structural basin (Brooks and Ackerman, 

1985).  The Uncompahgre uplift forms the Uncompahgre Plateau and is an asymmetrical anticline that 

plunges northwest to southeast.  Mancos shale is the dominant bedrock material outcropping in the 

study area and outcrops occur to the east of the Uncomphagre uplift” (Green, 1992; Thomas, 2007; 

Colorado Department of Public Health and Environment, 2011). 

The enrichment of geologic materials with selenium occurred during the Cretaceous age and was related 

to volcanic eruptions of element-rich gases and ashes (Butler and others 1996). “During the Cretaceous 

age, a vast interior seaway called the Cretaceous Sea covered most of North America. The depositional 

setting in this seaway was an organic rich environment capable of reducing selenium in the crystalline 

structure of sulfide minerals” (Coleman and Delevaux 1957).  Additional sources of selenium to the 

seaway may have come later in the Cretaceous age as the seaway evolved and became an interior sea. 

Trace elements such as selenium and major ions were concentrated in the sediments as the interior sea 

eventually receded (Reclamation, 2011). 

7.A.1 GEOLOGY OF THE FEDERAL UNCOMPAHGRE PROJECT AREA 

The federal Uncompahgre Project Area located in the lower Gunnison Basin is managed by the 

Uncompahgre Valley Water Users Association (UVWUA) (Figure 2).  The Uncompahgre Project Area was 

studied extensively under the NIWQP.   According to early NIWQP studies, the Uncompahgre River Basin 

including the Uncompahgre Project Area is the highest known selenium loading source to the Gunnison 

River in west-central Colorado and is a focus area of the STF and SMP for the remediation of existing 

sources of selenium loading (Figure 4).  The Uncompahgre Project Area extends 34 miles between the 

areas of Colona and Delta.  Almost all of the east side of the Uncompahgre Project and some portions of 

the western side are comprised of Mancos shale of Upper Cretaceous Age.  

West of the Uncompahgre River is a series of terraces, separated by small valleys, that were eroded by 

tributaries of the Uncompahgre River.  In some areas on the west, glacio-fluvial deposts are underlain by 

Mancos Shale or Dakota sandstone and a few areas of exposed Mancos outcrops.  East of the 

Uncompahgre River the soils are formed primarily from weathered Mancos shale.  Soils derived from 

the Mancos shale are commonly referred to as “adobes” and are also high in salt and selenium content.  

Alluvial deposits are also found in the Loutzenhizer and Cedar Creek sub-basin (Butler, et. al, 1996) 

(Figure 3).   
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Figure 3. Geologic cross section of Mancos shale deposits in the Uncompahgre Valley (Courtesy of Ken 

Leib, USGS). 

7.B  GEOLOGY OF THE GRAND VALLEY 

The Grand Valley Project Area is located in the Grand Valley along the Colorado River and is centered 

around the City of Grand Junction.  West of Grand Junction is the Colorado National Monument, 

situated at the edge of the Uncompahgre Uplift.  East of Grand Junction is the Grand Mesa which is 

composed of hard basalt.  The Grand Valley was formed as the area surrounding the Grand Mesa 

eroded, leaving a relatively flat valley that gradually slopes upward and northeast to the Book Cliffs 

which are about 1,500 ft above the valley floor.  Numerous small streams washes dissect the valley and 

discharge into the Colorado River. 

The northern part of the Grand Valley is comprised of the Mesaverde Formation of Upper Cretaceous 

age overlying Mancos Shale and is 2,300 ft thick.  Valley-fill deposits around the Colorado River in some 

areas of central and eastern portions of the Grand Valley are cobble aquifer of the late Holocene and 

Pleistocene age.  In the Grand Valley, alluvium consists of Mancos Shale residuum mixed with detritus 

weathered from the Mesaverde formation (Butler, et.al, 1996). 

7.C SOILS 

 

Before the advent of irrigation in the lower Gunnison Basin and Grand Valley, very few soils were 

subject to deep percolation due to the desert-like conditions.  At lower elevations, precipitation 

averages about 9-10 inches per year.  Irrigation within these arid areas has accelerated the leaching 

process.   
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Studies have shown that extended periods of past irrigation have significantly reduced the soluble and 

total selenium levels in the upper 5 feet of the soil profile.  They have also shown a strong correlation 

when comparing irrigated to non-irrigated soils.  Non-irrigated top soils were shown to have on average 

34 times more soluble selenium than irrigated soils.  Non-irrigated soils also had on average 2.3 times 

more total selenium than irrigated soils (NRCS, personal communication). 

 

The high degree of weatherability of Mancos shale bedrock is also important as it relates to selenium 

loading.  This is especially true of the soft shale bedrock that often occurs between the soil overburden 

and hard-shale bedrock below.  One study has shown that repeated saturation with water can cause this 

soft shale to break down into soil material.  Over a 50-year period, soils with bedrock contact that have 

been repeatedly irrigated have increased in soil depths from 20 to greater than 60 inches.  In theory, as 

this shale continues to break down into soil material, new surfaces and seams within the shale bedrock 

are being exposed to water where additional salts and heavy metals are subsequently entering into 

solution and being transported (STF, 2010). 

 

CHAPTER 8: PROCESSES CONTROLLING SELENIUM LOADING 

Selenium occurrence in the lower Gunnison Basin and Grand Valley is a function of geologic formations 

and properties of those formations as described in Chapter 7. The occurrence of selenium in ground and 

surface water in dissolved forms is a function of oxidizing or reducing conditions which exist as a product 

of the biogeochemical environment and physical processes such as co-precipitation and adsorption. 

These processes are complex and governed by many physical and geochemical factors of which many 

are not fully understood.  A summary of the general concepts controlling selenium loading are 

presented below.  

8.A SELENIUM ENRICHMENT OF GROUND AND SURFACE WATERS 

“Selenium enrichment in ground and surface waters has always occurred via the same physical and 

chemical processes; however, modern land use practices have changed the rate and quantity at which 

enrichment occurs. Selenium is sourced from the soils and parent material and mobilized by waters of 

various origins. The geochemical processes that govern the rate of selenium mobilization are complex, 

but are generally tied to source abundance and redox state.  In the presence of low anoxic conditions, 

selenium will be reduced and exist in a less mobile form; whereas, oxic conditions will create more 

mobile forms of selenium. 

Anoxic conditions occur when oxygen availability is limited. Oxygen is limited when microbial demand 

exceeds availability.  This is common in, but not limited to, some depositional environments such as 

oxygen deprived ground water, and organic rich but poorly drained soils such as wetlands. Through the 

span of geologic time, uplift and erosion has exposed reduced forms of selenium in the Mancos Shale 

Formation to meteoric and applied sources of water. The reducing environment that existed during 

deposition can be shifted to an oxidizing environment as a result. Sources of applied water in the lower 

Gunnison Basin and Grand Valley generally consist of irrigation, residential, commercial, and industrial 

water use. Applied water accelerates the process in which anoxic environments become oxic. The water 
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provides oxygen (and potentially other oxidizing agents), resulting in a higher potential to mobilize 

selenium than was otherwise present prior to water application.  In the lower Gunnison Basin, the type 

of applied water that has the most impact on selenium mobilization is irrigation water for 

agriculture…Other sources of water that may have an increasing impact on selenium mobilization are 

from industrial and residential sources” (Reclamation, 2011).  

8.B  CANAL SEEPAGE AND DEEP PERCOLATION OF IRRIGATION WATER  

Many studies have been conducted by the USGS to aid in the understanding of selenium related water-

quality issues (Butler and others, 1991, 1996; Wright and Butler, 1993; Butler 2001; Butler and Leib, 

2002).  From these studies, it was determined that the variation in magnitude of selenium 

concentrations and loads are directly related to the application of irrigation water (Thomas, 2007) and 

the geology of the soils.   

Two processes, deep percolation and seepage, drive selenium loading in the lower Gunnison Basin and 

Grand Valley. 

Deep percolation is defined as that volume of irrigation water applied to urban lawns or agricultural 

fields which is not used by vegetation and moves below the rooted zone of plants.  When this volume of 

water infiltrates local Mancos shale derived soils, selenium is mobilized and begins to move through the 

groundwater system and enters local waterways. 

Seepage is defined as that amount of water that leaks from a canal, lateral, ditch, or pond.  When this 

volume of water infiltrates local Mancos shale derived soils, selenium is mobilized, and begins to move 

through the groundwater system and enters local waterways. 

 

CHAPTER 9: SOURCES OF SELENIUM LOADING 

The STF works in collaboration and cooperation with its partners to identify focus areas for selenium 

remediation in the lower Gunnison Basin.   

Earlier studies conducted by the NIWQP found that approximately 60 percent of the selenium loading as 

measured in the Gunnison River at Whitewater, Colorado, originates from an area encompassing the 

Uncompahgre River Basin and the service area of the Uncompahgre Project Area.  This figure includes 40 

percent from the Uncompahgre River Basin and 17 and 3 or more percent from the Uncompahgre 

Project Area in the vicinity of Delta (Figure 4) (Reclamation, 2006).  Note, this figure is in the process of 

being updated with more recent data. 
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Figure 4.  Measured Selenium Loads in the Lower Gunnison Basin (Reclamation, 2006). 

 

Recent efforts include detailed soils mapping and modeling.  For example, the STF worked in 

collaboration with the Colorado River Water Conservation District to implement a NRCS Conservation 

Innovation Grant (CIG) Project entitled, Employing Innovative Data and Technology for Water 

Conservation Targeting and Planning in the Salinity and Selenium Affected Areas of the Lower Gunnison 

River Basin (CRWCD, 2010).  This project carried out in cooperation with local NRCS soil science staff 

involved carrying out soil surveys, the development of a comprehensive GIS database and maps of 

selenium soils information.  The project identified areas with very high or high selenium mobilization 

potential based upon the presence of Mancos shale derived soils and irrigation practices (Figure 5).  The 

GIS tool can be used by land and water use planning managers to avoid or minimize selenium loading 

impacts associated with land use change and is an important education and outreach tool for the STF.  
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Figure 5.  Selenium Mobilization Potential in Soils of the Lower Gunnison Basin (CRWCD, 2010). 

 
Modeling efforts undertaken by the USGS on sub-basin selenium loading assist in the identification and 
targeting of specific sub-basins for remediation activities.  The model is expected to be available in 2013. 
 

Lower Gunnison Basin Selenium Mobilization Potential 
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9.A  AGRICULTURAL SOURCES 

In the lower Gunnison Basin and Grand Valley, the type of applied water that has the most impact on 

selenium mobilization is irrigation water for agriculture from both on-farm irrigation deep percolation 

and off-farm delivery systems.   

A schematic of selenium loading associated with irrigated agriculture is shown in Figure 6 below. 

 

Figure 6. Schematic of selenium loading resulting from agricultural sources of irrigation water (Courtesy 

of USGS). 

“Agriculture is the dominant contributor to economies of the lower Gunnison Basin, generating 

approximately 18 million dollars (NASS 2007) of net farm income per year.  Irrigation is responsible for 

about 40,128 acres of harvested cropland in Delta County and 55,860 acres in Montrose County (NASS 

2007).  An additional 55,837 of pasture is also irrigated throughout the region (NASS 2007).  Most 

commercial farms include corn, wheat, forage (alfalfa or grass), and sometimes barley or pinto beans in 

their rotations.  The region is also renowned for specialty crops such as sweet corn, onions, apples, 

cherries, peaches, grapes, and now hops.  

The Lower Gunnison also includes a number of federal irrigation projects, the largest of which is the 

Uncompahgre Project, authorized in 1903 by congress under the Reclamation Act of 1902.  Today the 

project is managed by the UVWUA.  The Uncompahgre Project relies largely on the 1,100 cfs Gunnison 

Tunnel diversion, completed in 1909, to divert most of its 365,000 acre feet of annual diversions to 

approximately 74,000 acres of irrigated land within the Uncompahgre Valley.  The project area spans the 

width of the valley from just south of Montrose to north side of Delta at the confluence of the Gunnison 

and Uncompahgre rivers” (Reclamation, 2011).  

Other federal irrigation projects in the lower Gunnison Basin and Grand Valley include Fruitgrowers 

(2,700 acres), Paonia (15,300 acres), Smith Fork (9,623 acres), Bostwick Park (6,100 acres), and the 

Grand Valley Project Area (41,968 acres) (Reclamation, 2010). 
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ON-FARM SOURCES 

The lower Gunnison Basin and Grand Valley are subject to a significant degree of irrigation diversion.  

“Approximately 170,000 acres of irrigated land exists in the Lower Gunnison Basin of which 

approximately 57,000 acres are situated on Mancos shale outcrops (Tweto and Ogden 1976; Techni 

Graphic Systems, Inc. 2003)” (Reclamation, 2011).  “In the Grand Valley, there are approximately 70,000 

acres of irrigated lands …with approximately 30,000 acres located on soils derived from Mancos Shale or 

alluvium overlying Mancos Shale between the Colorado River and the Government Highline Canal” 

(Butler, et. al, 1996) (Figure 7). 

 

Figure 7. Map of irrigated acres in the lower Gunnison Basin and Grand Valley Selenium Watershed 

Planning Boundaries. 

“Irrigated agriculture in the Lower Gunnison has traditionally been of the open ditch variety. Deep 

percolation is inherent in open-ditch irrigation, though raising deep-rooted perennials such as alfalfa, 

good irrigation water management, and correct use of surge valves can minimize it. While local 

topography, soil type diversity, and ongoing conversion of commercial agricultural land to urban uses 

inhibits incentives to adopt more efficient technology, interest in sprinkler, micro-spray, and drip 

systems is slowly growing. 

The North Fork of the Gunnison River Valley has seen a noticeable increase in the number of center 

pivot sprinklers and micro-spray systems. Center pivots work well on North Fork valley ranches due to 
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the good availability of static pressure and the economics of raising pasture and hay with pivots as part 

of a livestock operation. Micro-sprays are a good fit for orchard and vineyard crops that typically have a 

high cash value and respond well to the increased precision of micro-irrigation. 

The sweet corn, onion, and specialty crop growers of the Uncompahgre Valley have found some success 

with sub-surface drip systems, and center pivots are also starting to show some positive returns. The 

lack of natural relief in the valley means pumps are required to generate sufficient pressure for more 

efficient systems. The costs associated with a pump currently struggle to outweigh the benefits of using 

the system. Producers that have adopted center pivot technology have had best results when coupling 

sprinkler irrigation with a conservation tillage approach. The decrease in machine hours reduces fuel 

costs and compaction, resulting in improved water holding capacity with less runoff and percolation. 

Conservation tillage also enhances retention of organic matter in the soil which boosts productivity” 

(Reclamation, 2011). 

OFF-FARM SOURCES 

Canals and laterals used to deliver irrigation water to agricultural fields can seep and add more oxygen 

rich water to the ground water system contributing significant amounts of selenium loading to local 

waterways.   

Three major canal systems carry irrigation water in the Grand Valley and include the Government 

Highline, Grand Valley, and Redlands Canals (Figure 8).  Water diverted from the Colorado River and 

carried in the Grand Valley and Government Highline Canals irrigates approximately 58,900 acres of 

agricultural land.  The Redlands Canal provides water from the Gunnison River to approximately 3,600 

acres of agricultural land (Leib, 2008). 
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Figure 8.  Major Tributaries and Canal Systems on the North Side of the Grand Valley (USBR, Technical 

Assistance to States)  

9.B  INDUSTRIAL SOURCES   

Industrial applications are primarily limited to energy extraction in the form of natural gas, oil, and coal 

bed methane. A byproduct of these types of energy development is water produced as a result of 

drilling and extraction. The water may be displaced to evaporation ponds or local drainages. This 

displaced water could move into a regional ground water system or increase selenium yield via 

increased sedimentation rates. The magnitude of selenium that is sourced from energy related activity is 

not fully understood; however, energy development in the lower Gunnison Basin is limited (Fisher, 

2003).  

9.C  RESIDENTIAL SOURCES 

Residential sources of selenium loading to the ground water system may result from turf and landscape 

irrigation, pond development, and individual sewage disposal systems.  The following is a summary of 

potential residential sources of selenium loading. 

CONVERSION OF PREVIOUSLY IRRIGATED AGRICULTURAL LANDS TO RESIDENTIAL 

DEVELOPMENT 

Mayo (2008) found that there is a reduction in deep percolation when converting previously irrigated 

agricultural land to residential urban subdivisions in the Grand Valley which substantially results in lower 

irrigation water application, lower deep percolation, and less salt loading per developed acre with the 

exception of urban unlined ponds.  This study suggested that there may be a decrease in the potential 

for selenium mobilization as a result of this type of land use change.  In contrast, subsequent studies 
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done by the USGS in the Uncompahgre Valley have shown increases in selenium loading associated with 

agriculture to urban land use changes, highlighting the complexity of the behavior of selenium 

mobilization and transport as well as the importance of considering the impacts of various land uses 

(e.g. un-lined ponds and golf courses) on selenium loading (Moore, 2011). 

UNLINED URBAN RESIDENTIAL PONDS 

Mayo (2008) also estimated that subdivision irrigation-water holding ponds generate about 24.48 tons 

per surface acre of salt loading, an increase of 9.4 tons over agricultural alfalfa-crop sites.  Mayo states 

that “unlined ponds that are created to support residential irrigation could be an increasingly important 

factor to consider for minimizing irrigation-induced salt loading to the Colorado River.”  One can 

therefore infer that unlined ponds if located in Mancos shale soils may also contribute a significant 

amount of selenium loading due to their contribution to deep percolation. 

SUBDIVISION OF PREVIOUSLY IRRIGATED LANDS TO SMALL ACREAGE RESIDENTIAL 

PROPERTIES  

The subdivision of previously irrigated agricultural lands to residential small acreage properties or 

“hobby farms” (2-10 acres) continues to be a concern.  According to irrigation water management 

specialists from CSU and NRCS (personal communication), many small acreage property owners typically 

apply more water than the commercial agricultural operators before them.  These land owners are often 

new to the lower Gunnison Basin and or new to farming and are unfamiliar with local soils and water-

quality issues and proper irrigation water management. 

CONVERSION OF PREVIOUSLY NON-IRRIGATED LANDS TO RESIDENTIAL OR 

COMMERICAL DEVELOPMENT 

The impact to selenium mobilization potential from land conversion of previously non-irrigated Mancos 

shale derived soils to residential development is of concern.  Although agriculture is estimated to be the 

source of approximately 90 percent of the existing selenium load, the conversion of previously non-

irrigated land to residential and/or urban land uses will be the source of approximately 95 percent of 

new selenium loading.  Of specific importance are Mancos shale derived soils that have not been 

previously irrigated which contain, on-average, up to 34 times more soluble selenium (Fisher, 2003).  

When considering this soils fact along with projected future population growth rates in Montrose, Delta 

and Mesa Counties, the reason for concern becomes more apparent. 

To demonstrate the link between water quality and changing land use consider the following example of 

the Devil’s Thumb Golf Course.  The golf course, constructed in 2000 by the City of Delta, was built on 

alluvial soils overlying Mancos shale despite concerns voiced over potential selenium loading.  Due to 

inefficient irrigation practices and the construction of un-lined ponds and water features, seepage and 

deep percolation into groundwater occurred when the golf course began irrigating.  It wasn’t long 

before surface seeps began to appear and groundwater levels increased down-gradient of the golf 

course and within the nearby Delta County landfill.  Water-quality samples showed elevated selenium as 

high as 18,000 ppb and elevated nitrates and other organic contaminants from the landfill.   
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It is important to understand the impact that land use change on previously non-irrigated lands will have 

on selenium loading.  If development does not occur in a water wise manner, it will likely impact the 

gains made by the millions of dollars worth of piping and lining being done by the agricultural 

community and will increase the potential for future regulatory control of water resources and land use 

in the lower Gunnison Basin and Grand Valley. 

INDIVIDUAL SEWAGE DISPOSAL SYSTEMS 

The impact of individual sewage disposal systems (ISDS’s) from residential development on selenium 

loading is not fully understood and warrants further investigation by the STF.  Some technical experts 

within the STF hypothesize that the impact could be significant if ISDS are constructed along with high 

density residential development in previously non-irrigated Mancos shale derived soils.  In addition, if 

ISDS are used in residential development without any wise water use practices for controlling selenium 

loading associated with for example new turf irrigation or new un-lined pond development, the 

potential for new selenium loading becomes greater due to changes in the groundwater hydrology. 

9.D  FOCUS AREAS FOR SELENIUM REMEDIATION 

 

FEDERAL UNCOMPAHGRE PROJECT AREA 

The Bureau of Reclamation Uncompahgre Project Area supplies approximately 60 acre-inches of 

supplemental water annually to the west side of the project, and at least 48 acre-inches annually to the 

east side.  Furrow irrigation is used for the majority of row crops grown in the lower Gunnison Basin, 

although sprinkler irrigation is available on a limited number of hay fields and some flood irrigation is 

still used on pasture lands.  Drip irrigation is also used on some fruit crops (UVWUA, Personal 

communication). 

The east side of the Uncompahgre Project Area has been identified as a focus area by the STF.  The 

reasons for focusing on this area include: 

●  It is the largest federal irrigation project in the lower Gunnison Basin; 

●  Much of the area, especially the east side, is located in selenium and salinity rich soils (Figure 
5); 

● The presence of high salinity soils makes it eligible for CRBSCP funding which benefits 
selenium load reduction efforts; 

● The presence of a willing and active partner in the UVWUA; and 

● The presence of over 128 miles of canals and 438 miles of laterals of which approximately 80 
miles have been piped or lined.  The remaining of which are open and earthen and carry water 
approximately 210 days per year (Figure 9). 

Finally, additional focused remediation planning activities in the Loutzenhizer Arroyo sub-basin have 

been identified as a high priority by the STF.  Preliminary efforts began in 2009 to establish a focus area 

to address on-going problems with selenium loading, continued piping resulting in the loss of valuable 

agricultural land, and channel downsizing in the Loutzenhizer Arroyo.  Those efforts have recently been 
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picked-up once again by the STF.  Preliminary plans include developing a local stakeholder work group 

and planning effort to identify wise water use and selenium reduction activities that could directly 

address the above mentioned problems. 
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Figure 9.  Off-farm salinity and selenium control improvements to the Uncompahgre Project delivery system (Courtesy of Reclamation). 



 

44 

 

BOSTWICK PARK 

The Bostwick Park Project Area (BP) is located in west-central Colorado, east of the City of Montrose and 

the Uncompahgre Project Area.  Storage from Silver Jack Reservoir is routed through the Cimarron River 

to the Cimarron Canal and distributed to the Bostwick Park area via the Vernal Mesa Ditch and siphon. 

Total acres of irrigated land are approximately 2,200.  

Bostwick Park is situated on geologic formations and soils know to contain relatively high levels of 

selenium and salinity. Selenium is a regulatory and biological issue in the region. Salinity is also an issue 

for the region due to the effect high levels of salinity can have on downstream users. Water-quality 

sampling done by various entities, including the U.S. Geological Survey, indicate selenium levels exceed 

State of Colorado chronic aquatic-life standards. Project water delivered to Bostwick Park does not 

contain elevated levels of selenium and salinity according to samples collected by the U.S. Geological 

Survey. However, the dataset used to determine inflow and outflow concentrations for both 

constituents was limited. As a result of these findings, it was assumed that the water-quality issues 

associated with outflow drains in Bostwick Park area resulted from deep percolation and canal seepage 

through soils high in selenium and salinity. 

The Bostwick Park area is known to have water-quality issues associated with it, particularly related to 

selenium and salinity. However, there is limited data available for use in understanding fate and 

transport of selenium and salinity away from the project area. Bostwick Park is an elevated area that 

receives very little natural recharge from snowpack due to its isolated location on the flanks of the Black 

Canyon of the Gunnison. As a result, the majority of irrigation water and subsequent recharge of the 

groundwater system is from project water delivered through the Vernal Mesa Canal.  Surface and 

groundwater return flows from irrigation collect in a drain (Last Ditch) that bifurcates near the north end 

of Bostwick Park. Approximately half of the water travels to the east to the Gunnison River through Red 

Rock Canyon and half flows to the Uncompahgre valley through man-made canals. Data from the 

National Park service indicates that substantial amounts of groundwater daylight near the mouth of Red 

Rock Canyon. The data also indicate that the concentrations of selenium and salinity are higher than 

those measured in Last Ditch at the north end of Bostwick Park.  

Questions remain as to the fate (and transport of salinity and selenium) of all the ground water that is 

realized from irrigating the Bostwick Park area. It is not understood if the ground water observed at the 

mouth of Red Rock Canyon, in addition to the surface water in Last Ditch, constitutes the total amount 

of ground water return flow in the Bostwick Park system. It is theorized that some of the ground water 

from Bostwick Park may manifest itself in the Loutzenhizer Arroyo which could increase salinity and 

selenium loads in the Uncompahgre and Gunnison Rivers.  

The USGS will be conducting a water budget beginning in 2013 for the Bostwick Park area at the request 

of STF and SMP stakeholders that may help determine if the observed groundwater return flow in Last 

Ditch and Red Rock Canyon approximate the groundwater contributions expected from the project area. 

If groundwater contributions estimated from the water balance greatly exceed contributions to Last 

Ditch and Red Rock Canyon, then potentially there are unaccounted sources of selenium and salinity 

load to the Uncompahgre Valley (USGS, personal communication) 
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In addition, the STF has just recently begun the process of exploring the potential for developing a local 

work group and action plan focused on potential selenium reduction activities. 

NORTH FORK BASIN 

The North Fork of the Gunnison River (North Fork) watershed is located in western Colorado’s Gunnison 

and Delta counties.  The river begins at the confluence of Anthracite Creek and Muddy Creek in the 

Gunnison National Forest.  The North Fork flows 33 miles in a south westerly direction through the 

Towns of Paonia and Hotchkiss, confined by a valley of multiple river terraces that run parallel to the 

river.  The valley is flanked by the Grand Mesa on the north and west and the West Elk Wilderness area 

on the east and south.  The North Fork watershed drains approximately 969 square miles. 

There are currently three tributaries segments on the State of Colorado’s Monitoring and Evaluation List 

(M&E) including portions of Ward Creek and East Muddy Creek and Un-named Tributary; and only one 

segment portion, Tongue Creek has been identified as a medium priority for TMDL development 

according to the Regulation No. 93 effective March 30, 2012 (Appendix B) .  A previous study done by 

Butler and Leib (2002) indicated that the North Fork of the Gunnison River at the mouth contributed 

approximately 1,400 lbs of selenium per year in 2000. 

The STF is currently awaiting the results of a North Fork selenium study being conducted by the NFRIA-

WSERC Conservation Center (NWCC).  The study will identify significant data gaps to characterize 

selenium loading in the North Fork.  

The North Fork basin has also been identified as a significant salinity loading source to the Colorado 

River by the Colorado River Basin Salinity Control Program. 

 

CHAPTER 10: EXISTING STUDIES AND/OR RESEARCH PROJECTS 

The Selenium Task Force collaborates with SMP stakeholders to development studies/research projects 

and/or assist in the coordination of planning efforts which further the understanding of selenium in the 

Lower Gunnison Basin so that remediation efforts can be implemented to reduce selenium 

concentrations and loads in local waterways.  Following is a summary of on-going project being 

undertaken  

• Science plan for selenium (Lead: Suzanne Paschke, USGS):  The objective of the study is to develop and 

coordinate an overarching plan of study that integrates various on-going and planned studies related to 

selenium sources, transport, and receptors in the Lower Gunnison Basin. Funding has been secured and 

a detailed study outline is expected in early 2013.   

• Influence of water table elevation changes on selenium mobilization (Lead: Josh Linard, USGS): The 

purpose of the study is to look at changes in selenium based upon fluctuating water tables and gather 

baseline data on changes in selenium mobilization.  The study site is located on BLM land in the 

Uncompahgre Valley. 
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• Long-term groundwater monitoring network (Lead: Jude Thomas, USGS): The purpose of the 

groundwater study is to help characterize the mechanisms of fate and transport of selenium by direct 

measurement and to quantify irrigation-induced effects on groundwater level fluctuations. 

• USBR Soil Core and Column Study (Lead: Alisa Mast, USGS): This is a lab study looking at the effect of 

wetting and drying of soil material and nitrate concentrations on selenium mobilization.   

• Bostwick Park Water Budget (Lead: Ken Leib, USGS):  The purpose of the study is to do a hydrogeologic 

assessment of the Bostwick Park Area. 

• Uncompahgre Valley East Side System Optimization Study (Lead: Dr. Charles Burt, California 

Polytechnic – Irrigation Training and Research Center): The study  is focused on delivery system 

improvements to the remaining un-piped or un-lined laterals and canals on the east side of the 

Uncompahgre Project Area.  The outcomes of the project include improved water management and 

reliable deliveries, a prioritization of laterals and main canals scheduled for improvement, 

recommendations on design configuration, development of a new priority list for improvement that 

will benefit selenium and salinity due to seepage reduction/elimination, and recommendations for 

improvements that benefit both off-farm and on-farm delivery and use.  NPS Program support was 

critical to STF efforts to secure additional funding through the State of Colorado Species Conservation 

Trust Fund. 

• Determination of Selenium in Fish from Designated Critical Habitat in the Gunnison River, which is 

listed as impaired for aquatic life (Lead: Barb Osmundson, FWS):  The objective of the study is to 

determine tissue selenium concentrations in endangered Colorado River fish, as well as prey and 

surrogate fish species in critical habitat in the impaired Gunnison River.  Selenium concentration is fish 

tissue will be compared to toxicity reference values associated with adverse effects, in particular, to 

those values associated with reproductive impairment.  Tissue concentrations will be divided by water 

concentrations to determine bio-accumulative factors.  The bio-accumulation factors can be used to 

help assess load reductions needed by the SMP remediation efforts to minimize risk of reproductive 

impairment for the endangered Colorado River fish. 

• Context Study (Leads: Denis Reich, CSU Extension and Terry Stroh, Reclamation): The goal of the 

Context Study is to put selenium loading in the context of land uses so that we can prioritize funding 

and projects.  The study will allow the STF to build the frame-work for load contribution determination 

(e.g. ponds, septic, urban development, etc.) and targeting so that as data becomes available it can be 

used.  Preliminary plans are to develop an outline of the study in 2013. 

• Water-Quality Monitoring Data Analyses and Annual Summary (Leads: Ken Leib, USGS and Terry Stroh, 

Reclamation): The goal is to provide the SMP and STF annual trends in selenium concentrations and 

loads at long-term trend study sites so that stakeholders can track continuing progress in achieving 

goals of meeting the in-stream water-quality standards in the Gunnison and Colorado Rivers and 

recovering endangered fish species. 

• Mancos Soil Survey and Study (Lead: David Dearstyne, NRCS): The purpose of the Mancos Study is to 

conduct a selenium soil survey interpretation (ranking for potential selenium impairment) for different 

Mancos geologic members in the Lower Gunnison Basin and perhaps eventually the Grand Valley.  
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Where study objectives are congruent with NRCS goals and objectives, soil samples are also being 

analyzed by the NRCS from the Soil Core & Column and Water Table Elevation Studies being done by 

USGS and the XRF Study being conducted by the Colorado Geological Survey (see study description 

below).    

• Calibration of a portable X-Ray Fluorescence (XRF) instrument for rapid analysis of Mancos shale 

derived soils (Lead: David C. Noe, CGS):  The goal of the study is to calibrate an XRF instrument to 

conduct analyses of soil samples for selenium to test its potential use for conducting site-specific soil 

remediation studies for selenium.   

 

CHAPTER 11:  WATER-QUALITY MONITORING PROGRAM 

11.A  WATER-QUALITY MONITORING GOALS 

The primary objective of the selenium water-quality monitoring program in the lower Gunnison Basin 

and Grand Valley is to document selenium trends in support of State of Colorado water-quality 

standards, TMDL development and implementation, justification of 303(d) listing/de-listing, support of 

modeling efforts, and fish studies. 

The goal of the program is to build a more robust database for selenium and salinity that would provide 

the basis for better statistical analysis of selenium and salinity using regression modeling at various 

scales. The information gained from the models would enhance decision making processes by improving 

planning models and the scientific understanding of selenium. 

The STF water-quality monitoring program strategy is to expand and optimize the existing water-quality 

monitoring network in the Lower Gunnison Basin in partnership with a variety of stakeholders including 

but not limited to the Reclamation, USGS, River Watch, CRWCD, NFRIA-WSERC and the WQCD to acquire 

selenium samples at these and other existing monitoring sites.  With a well-designed program, selenium 

samples can be collected at strategic times and locations so that the necessary vital information can be 

obtained for all partners in the most cost-effective manner. 

  11.B  MONITORING PROGRAM PARTNERS 

The development of a strong water-quality monitoring program has been a high priority task for the STF 

and would not have been possible without the commitment, collaboration, and cooperation of our 

stakeholders.  We are thankful to the many partners identified below for their willingness to participate 

in carrying out this important program. 

The following list is a summary of existing Selenium Water-Quality Monitoring Program partners in the 

lower Gunnison River Basin and Grand Valley: 

Colorado River Water Conservation District (CRWCD) 

The CRWCD is a water planning and policy agency responsible for the Colorado River and its tributaries 

within the CRWCD boundary which includes all or parts of 15 counties in northwestern and west-central 

http://www.crwcd.org/
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Colorado. The CRWCD provides project coordination, technical assistance, and annual funding support 

for selenium water-quality monitoring in the lower Gunnison Basin and Grand Valley.  

 

State of Colorado Water Quality Control Division (WQCD) 

The WQCD maintains multiple long-term trend monitoring stations throughout the Lower Gunnison 

Basin and Grand Valley.  Monitoring constituents include field, metals, nutrients and dissolved selenium.  

Data collected up to September of 2009 as part of the WQCD monitoring program is in STORET.  The 

WQCD is currently completing its transition of more recent data to WQX. 

 

The WQCD cooperates with the STF water-quality monitoring partners to develop a sampling and 

monitoring schedule that helps create the most comprehensive and representative data and 

participates in the coordination and implementation of QA/QC sampling events.  At times, the WQCD 

Environmental Data Unit has provided in-kind analytical lab analysis for selenium samples when leftover 

funding is available.  STF samples collected by our shared AmeriCorps/VISTA volunteers are sent to 

Colorado Department of Public Health and Environment (CDPHE) Laboratory Services Division in Denver, 

CO for analysis.  The CDPHE lab has also generously provided the STF with sample bottles, deionized 

water, filters, and filter apparatus in the past.  

 

The cooperation and collaboration provided by the WQCD is very important to on-going efforts of the 

STF and should be encouraged and continued. 

  

US Geological Survey (USGS) 

The USGS provides significant technical and financial assistance through the Technical Assistance 

Program and through the Water-Quality Monitoring Program Cost Share to carry out the selenium and 

salinity trend monitoring programs in the lower Gunnison Basin and Grand Valley.  They maintain long-

term monitoring stations and collect data at each site between four and nine times per year.  

Monitoring parameters include physical and chemical, major ions (filtered), dissolved nutrients 

(filtered), total and dissolved selenium, suspended sediment concentration, sand-fine break, specific 

conductivity, and turbidity.  Samples are analyzed at the USGS laboratory in Denver, CO.  They also assist 

the STF in quality assurance/quality control (QA/QC) monitoring (including field splits).  USGS data is 

stored in the publically available National Water Information System (NWIS).  As part of on-going water-

quality monitoring joint funding agreements, the USGS also prepares annual selenium concentration and 

loading trend monitoring reports for the SMP which is shared with Gunnison Basin stakeholders.  

 

Colorado Water Conservation Board (CWCB) 

The Colorado Healthy Rivers Fund (previously known as the Colorado Watershed Protection Fund) 

through the Colorado Individual Income Tax Refund Check-off Program gives taxpayers the opportunity 

to voluntarily contribute to watershed protection efforts in Colorado.  In 2009, the CWCB provided 

$16,000 of Healthy Rivers funding toward the purchase and installation of a specific conductance 

monitor, 18 months of on-going operation and maintenance of the gage, and selenium sampling and 

analyses at the gaging site: Uncompahgre River at the Town of Colona, Colorado.  This site is important 

to the STF in documenting baseline or up-gradient selenium and salinity water-quality data and supports 

on-going trend analyses and model development. 

 

http://www.cdphe.state.co.us/wq/
http://co.water.usgs.gov/
http://waterdata.usgs.gov/nwis/rt
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Colorado River Watch (RW)  

RW is a statewide volunteer water-quality monitoring program operated in partnership with the 

Colorado Division of Wildlife (DOW) and Colorado Watershed Assembly (CWA).  As part of the RW 

program, trained volunteers collect monthly water samples and send them to a professional lab in Ft. 

Collins for analysis of nutrients and metals, including dissolved selenium.  RW samples collected in the 

North Fork drainage are also analyzed for specific conductivity.  RW volunteers collect data at multiple 

stations throughout the Lower Gunnison and Grand Valley.  RW data is stored in the Colorado Data 

Sharing Network (CDSN).   

 

 Western Hardrock Watershed Team (WHWT) 

The WHWT is a partnership between the Office of Surface Mining (OSM) and AmeriCorps VISTA 

(Volunteers in Service to America) at the request of the Colorado Division of Reclamation, Mining & 

Safety (DRMS).  The WHWT aids in placing college educated OSM/VISTA Watershed Development 

Coordinators with groups working in communities and watersheds impoverished and degraded by pre-

regulatory mining.  WHWT has placed several key AmeriCorps/VISTA volunteers in the Uncompahgre 

Watershed and the North Fork of the Gunnison River sub-basin. 

 

Uncompahgre Watershed Partnership (UWP) 

The Uncompahgre Watershed Partnership, a community-based stakeholder group dedicated to 

protecting and restoring water quality in the Uncompahgre River through coordinated community & 

agency efforts.  In June of 2012, the UWP completed their Uncompahgre Watershed Plan.  One of their 

goals/objectives of the plan includes removing 303(d) listed segments with selenium water-quality 

impairment.  The UWP and STF have recently collaborated on sharing an AmeriCorps/VISTA volunteer to 

assist the STF with selenium outreach and education and water-quality monitoring.  

 

NFRIA-WSERC Conservation Center (NWCC) 

The North Fork River Improvement Association - Western Slope Environmental Resource Council 

Conservation Center (NWCC) is a non-profit active in the North Fork and Lower Gunnison Basins that 

works to build an aware and active community that protects, preserves and enhances the natural, 

human, and economic resources of the area.  In 2010, the NWCC completed their North Fork of the 

Gunnison River Watershed Plan Update which included the goal of addressing dissolved selenium loads. 

 

In 2010, the NWCC was, “…awarded funding from the State of Colorado Non-point Source Pollution 

Program to study selenium. The project will identify significant data gaps needed to fully characterize 

selenium loading in the Lower Gunnison Basin, develop a plan to address them, and subsequently fill 

them in order to support USGS efforts to optimize a predictive model of selenium loading in the North 

Fork and lower Gunnison River basins. The Conservation Center, in cooperation with the Colorado River 

Water Conservation District (CRWCD) and USGS, will utilize these data to refine both conceptual and 

analytical models for selenium loading in the basin, complete model inputs, and then work with local 

stakeholders and volunteers to collect these data” (http://www.theconservationcenter.org/water-

sampling/selenium).  The project is expected to be complete the spring of 2013. 

 

 

 

http://wildlife.state.co.us/LandWater/Riverwatch/
http://www.coloradowater.org/
http://www.hardrockteam.org/
http://www.hardrockteam.org/
http://www.osmre.gov/
http://www.americorps.gov/for_individuals/choose/vista.asp
http://www.americorps.gov/for_individuals/choose/vista.asp
http://mining.state.co.us/
http://mining.state.co.us/
http://www.uncompahgrewatershed.org/
http://www.uncompahgrewatershed.org/wp-content/uploads/2012/03/UncompahgrePlanFinal_6.30.2012.pdf
http://www.theconservationcenter.org/
http://npscolorado.com/NFRIAWatershed_Action_Plan.pdf
http://npscolorado.com/NFRIAWatershed_Action_Plan.pdf
http://www.theconservationcenter.org/water-sampling/selenium
http://www.theconservationcenter.org/water-sampling/selenium
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City of Grand Junction 

The City of Grand Junction collects monthly samples and analytical services for dissolved selenium 

samples collected from the Colorado River near the waste water treatment facility for discharge 

compliance purposes.   

 

U.S. Bureau of Reclamation (Reclamation) 

Reclamation has been an important and long-term partner in the STF and led the NIWQP study team 

addressing selenium in the Lower Gunnison Basin and Grand Valley.  Reclamation continues to 

collaborate with the STF to implement various and diverse elements of the SeRAP and is the lead agency 

working with stakeholder in the Lower Gunnison Basin to implement the Selenium Management 

Program as required under the Gunnison Basin Programmatic Biological Opinion.  Reclamation recently 

assumed responsibility of the Lower Gunnison Basin Long-Term Water-Quality Trend Monitoring 

Program.  In addition, Reclamation is covering the cost of analytical services for selenium for all sites in 

the Lower Gunnison Basin (e.g. physical and chemical properties, major ions, and total and dissolved 

selenium).  

 

Gunnison Basin & Grand Valley Selenium Task Force (STF) 

The STF provides assistance with water-quality monitoring coordination among partners, supervision of 

AmeriCorps/VISTA volunteers, data management support, administrative support, funding, grant 

writing, and public outreach and education associated with the water-quality monitoring program. 

11.C  MONITORING PARAMETERS 

Water-quality parameters monitored by STF Water-Quality Monitoring Program partners are 

summarized in Table 1 below.  

Entity  Parameters Monitored  

WQCD Field, Metals, Nutrients, Dissolved Selenium 

USGS (on behalf of CRWCD 
and Reclamation) 

Field, Specific Conductance, pH, Temperature, Metals, Nutrients, Total and 
Dissolved Selenium, Major Ions, Suspended Sediment, Sand-Fine Break, 
Turbidity 

River Watch Field, Metals, Nutrients, Dissolved and Total Selenium, Specific 
Conductance* 

City of Grand Junction  Dissolved Selenium  

Selenium Task Force Field, Total and Dissolved Selenium, Specific Conductance* 

* at specific stations 

Table 1.  Lower Gunnison Basin Water-Quality Sampling Parameters 

11.D  LOCATION OF DATA SOURCES 

The following is a summary of the water-quality monitoring data sources and the locations for storage of 
water-quality monitoring data being collected by STF partners: 

1. WQCD long-term trend sites (Data maintained in STORET and WQX)  

http://www.gjcity.org/
http://www.usbr.gov/uc/wcao/progact/smp/
http://www.seleniumtaskforce.org/
http://www.epa.gov/storet/about.html
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2. River Watch volunteer monitoring sites (Data maintained in the River Watch database at DOW, 

STORET and CDSN) 
3. USGS selenium and salinity trend monitoring sites (Data maintained in NWIS)  
4. USGS real-time data (Data maintained in NWIS)  
5. City of Grand Junction (Data is maintained by the City of Grand Junction Environmental Lab 

Services) 

11.E  WATER-QUALITY MONITORING PROGRAM CONTACTS 

The following individuals can be contacted for further information related to the Lower Gunnison Basin 

and Grand Valley Selenium Water Quality Monitoring Program:  

Sonja Chavez de Baca (info@seleniumtaskforce.org), Selenium Task Force coordinator.  Sonja 

can be contacted for general information about water-quality monitoring activities in the Lower 

Gunnison Basin and Grand Valley.  

David A. Kanzer (dkanzer@crwcd.org), Senior Water Resources Engineer, Colorado River Water 

Conservation District.  Dave can be contacted for more information regarding salinity and 

selenium water-quality monitoring programs and studies in the lower Gunnison Basin and Grand 

Valley.  

Kenneth J. Leib (kjleib@usgs.gov), USGS Studies Chief, Water Sciences Center.  Ken can be 

contacted for more information regarding USGS salinity and selenium monitoring programs, 

studies, and data questions relative to the lower Gunnison Basin and Grand Valley. 

Aimee Konowal (aimee.konowal@state.co,us), Environmental Data Unit Manager, CDPHE-

WQCD. For more information on WQCD long-term trend monitoring sites in the lower Gunnison 

Basin and Grand Valley contact Aimee.  

Jo Holcomb (jo@gjcity.org), Lab Director, City of Grand Junction.  Jo can be contacted for more 

information regarding selenium water-quality monitoring. 

11.F  MONITORING SITES IN THE LOWER GUNNISON BASIN  

Each year the STF coordinates with the WQCD, CRWCD, USGS and Reclamation to develop a water-

quality monitoring program and surface water sampling schedule for the Lower Gunnison for STF and 

SMP compliance.  The purpose of the close coordination is to minimize sampling overlap and to develop 

a comprehensive monitoring program that covers seasonal variations in selenium.   USGS is responsible 

for carrying out the CRWCD and Reclamation programs while the STF utilizes an AmeriCorps/VISTA 

volunteer to help fill in sampling gaps.   In addition, significant coordination and cooperation occurs 

between the CRWCD and Reclamation to share in the expense of monitoring various parameters 

important to understanding selenium mobilization and sources.  STF samples collected in our volunteer 

program are sent to the CDPHE lab for laboratory analysis while USGS samples are analyzed at the lab in 

Grand Junction, CO.   

http://wildlife.state.co.us/LandWater/Riverwatch/Data/
http://waterdata.usgs.gov/nwis/rt
http://waterdata.usgs.gov/nwis/rt
http://www.gjcity.org/WaterQualityLab.aspx
http://www.gjcity.org/WaterQualityLab.aspx
mailto:info@seleniumtaskforce.org
mailto:dkanzer@crwcd.org
file:///C:/Share%20Docs/Selenium%20Task%20Forces/Joint%20Task%20Force/Grants/319%20Watershed%20Plan/Watershed%20Plan%20Document/Water%20Quality%20Monitoring/kjleib@usgs.gov
mailto:aimee.konowal@state.co,us
mailto:jo@gjcity.org
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The water-quality monitoring program identified below is subject to change dependent upon water-

quality data needs and availability of funding.  Tables identifying sites, partners, parameters, and 

sampling frequency will be available in early 2013 as Appendix C. 

LONG-TERM TREND MONITORING SITES IN THE LOWER GUNNISON BASIN 

The following is a summary of high-priority, long-term monitoring sites currently being evaluated by the 

Selenium Monitoring Program and its partner agencies in the lower Gunnison Basin.  All stations listed 

below have real time flow and in some instances real time temperature and specific conductivity data 

(Note: New maps depicting 2013 water-quality monitoring sites are expected January 2013).   

Uncompahgre River at Mouth (Delta, Colorado)  

Rationale: This site is important for bracketing selenium load contributions from the 
Uncompahgre drainage. 

Responsible Party:  The STF, USGS, and WQCD data at this site.  This is also a long-term water-
quality monitoring trend site. USGS maintains the real-time gage.   

Issues: None  
Station Station # Agency Frequency Flow Period of Record 

Uncompahgre River at 
Delta, Colorado 

9149500 USGS 4/year YES 
10/1938 – 
current 

Uncompahgre at Delta, 
Colorado 

55 WQCD 6/year NO 
Mid 1990s - 
current 

  STF 6year  2009 - current 

 

Uncompahgre River near the mouth 

Rationale:  Awaiting information from WQCD Environmental Data Unit staff. 
Responsible Party:  The WQCD collects water samples at this site.   
Issues: Awaiting information from WQCD Environmental Data Unit staff. 

Station Station # Agency Frequency Flow Period of Record 

Uncompahgre near mouth 10600 WQCD 6/year NO ? 

 

Uncompahgre River above Montrose WWTF 

Rationale:  Awaiting information from WQCD Environmental Data Unit staff. 
Responsible Party:  The WQCD collects water samples at this site.   
Issues: Awaiting information from WQCD Environmental Data Unit staff. 

Station Station # Agency Frequency Flow Period of Record 

Uncompahgre above 
WWTF 

10605 WQCD 6/year NO ? 

 

 

http://waterdata.usgs.gov/co/nwis/uv/?site_no=09149500&PARAmeter_cd=00065,00060


 

53 

 

Uncompahgre River at Colona, Colorado 

Rationale:    Colona is roughly the upstream Se watershed boundary site for the Uncompahgre 
Project.  The selenium chronic water-quality standard increases below the town of 
Colona.  There is a stream flow gage on the Uncompahgre River near Colona 
maintained by the USGS and purchased by the STF with Colorado Healthy River 
Funds.  There are historical National Irrigation Water Quality Program (NIWQP) 
selenium data at this site.   

Responsible Parties:  The USGS and STF collect water samples at this site.  The USGS maintains a 
real-time gage. 

Issues:   None  

Station Station # Agency Frequency Flow Period of Record 
Uncompahgre River at 
Colona, Colorado 

9147500 USGS 6/year YES 
10/1912 – current 
 

  STF 6/year  2009 - current 

 

Gunnison River at Delta (above the confluence with the Uncompahgre River) 

Rationale:   This site is the downstream location for identifying selenium trends and has 
important implications as a monitoring site for the Aspinall Unit Operations 
Environmental Impact Statement.  If the selenium load reduction target is met at 
the Gunnison River near Delta, the water-quality standard will be met for the Lower 
Gunnison and Colorado Rivers.  There are existing historical data at the site. 

Responsible Party: The USGS collects samples at this location and maintains the real-time gage. 
The WQCD no longer monitors this site as a part of their long-term trend monitoring 
program.   

Issues:   This site is noted as being historically difficult to monitor because it mixes poorly, 
therefore the USGS continue to be the responsible party for monitoring the site. 

 Station Station # Agency Frequency Flow Period of Record 
Gunnison River above 
Confluence with the 
Uncompahgre River 7897 RW 

Monthly NO ? - current 

Gunnison River at Delta, CO 9144250 USGS 4/year YES 1976 – current 

 

Smith Fork near Lazear, Colorado 

Rationale:  This site contributes selenium and salinity to the mainstem of the Gunnison River in a 
stretch of the Black Canyon National Park.  Receiving water are low in selenium and 
salinity.  This site provides information regarding the impact of the Smith Fork 
drainage to the Park and downstream reach of the Gunnison River.  

Responsible Party: The USGS collects samples at this location and maintains a real-time surface 
water gage near Lazear. 

Issues: Seasonal operations of the stream flow gage; large variability in the stream flow 
regime which makes the water-quality more difficult to characterize. 

Station Station # Agency Frequency Flow Period of Record 

Smith Fork near Lazear 09129600 USGS 4/year YES 1976-current 

http://waterdata.usgs.gov/co/nwis/uv/?site_no=09147500&PARAmeter_cd=00065,00060
http://waterdata.usgs.gov/nwis/inventory/?site_no=09144250&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=09129600&agency_cd=USGS&amp;
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North Fork Gunnison River above the Mouth 

Rationale: This site is important for integrating selenium load contributions from the North Fork 
drainage. 

Responsible Party:  The STF, RW volunteers, USGS, and WQCD collect samples at the site. This is 
a long-term WQCD and USGS trend monitoring site. USGS maintains the real-time 
gage.  

Issues:  None  

Station Station # Agency Frequency Flow Period of Record 

North Fork Gunnison at 
Mouth 

NF-5 RW Monthly  2001 - current 

North Fork Gunnison 
River above Mouth near 
Lazear, CO 

9136100 USGS 6/year YES 2009 – current 

North Fork Gunnison at 
Mouth 

10400 WQCD 6/year  Mid 1990s - current 

 

Gunnison River at Whitewater, Colorado 

Rationale: Whitewater is a major compliance point and also critical habitat up to the mouth of 
the Uncompahgre.  

Responsible Parties:  The USGS and WQCD collect samples at this site. The USGS maintains the 
real-time gage.  This station is a long-term trend monitoring site for the WQCD, STF 
and SMP. 

Issues:  None  

Station Station # Agency Frequency Flow Period of Record 

HWY 141 624 RW Monthly  ? - current 

Gunnison River Near 
Grand Junction, CO 

9152500 USGS 9/year YES 1894 – current 

Gunnison @ HWY 141 
@ Whitewater 

10505 WQCD 6/year NO Mid 1990s - current 

 

SHORT-TERM TREND MONITORING SITES IN THE LOWER GUNNISON BASIN 

Various short-term monitoring sites are incorporated into the program based upon specific 

studies/research, identified data gaps, sub-basin loading analyses, etc.  The following is a list of 

proposed short-term trend monitoring sites. 

Gunnison River above Escalante Creek near Delta, Colorado 

Rationale:  This site location is to integrate selenium conditions below the terminus of the 

Uncompahgre Project.  It is also located such that selenium levels in critical habitat 

can be better characterized. 

Responsible Party: The USGS collects water-quality samples and flow.  

Issues: Limited historical data. 

http://waterdata.usgs.gov/co/nwis/uv/?site_no=09136100&PARAmeter_cd=00065,00060
http://waterdata.usgs.gov/co/nwis/uv/?site_no=09152500&PARAmeter_cd=00065,00060
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Station Station # Agency Frequency Flow Period of Record 
Gunnison River above 
Escalante Creek near 
Delta 

384527108152701 USGS 4/year YES 1987-current 

 

Gunnison River above Hartland Ditch near Delta 

Rationale:  This site is used to characterize selenium conditions in a reach of the Gunnison River 

that is previously uncharacterized. 

Responsible Party: The USGS collects water-quality samples and flow.  

Issues:   Limited historical data. 

Station Station # Agency Frequency Flow Period of Record 

Gunnison River above 
Hartland Ditch near Delta 

384617108022901 USGS 4/year YES 2011-current 

 

Roubideau Creek at the mouth near Delta, Colorado 

Rationale:   This site receives Uncompahgre Project water from the Uncompahgre drainage.  A 
better estimate of selenium loads from the Uncompahgre Project will be gained by 
characterizing this site. 

Responsible Party: The USGS collects water-quality samples and maintains the real-time gage.  
Issues:   Limited historical data. 

Station Station # Agency Frequency Flow Period of Record 

Roubideau Creek at 
mouth near Delta 

09150500 USGS 4/year YES 1976-current 

 

Gunnison River near Cory, Colorado 

Rationale:   This site is the upper boundary for the Gunnison River above Hartland Ditch near 
Delta, Co that is uncharacterized as mentioned above. 

Responsible Party: The USGS collects water-quality samples and maintains the real-time gage.  
Issues:   Limited historical data. 

Station Station # Agency Frequency Flow Period of Record 

Gunnison River near Cory 
09137500 USGS 4/year YES 1959-current 

 

Tongue Creek at Cory, Colorado 

Rationale:   This site drains a very large irrigated area on the flanks of the Grand Mesa including 
Surface Creek which is on the State of Colorado 303(d) List of Impaired Segments. 

Responsible Party: The USGS collects water-quality samples and maintains the real-time gage. 

http://waterdata.usgs.gov/nwis/inventory/?site_no=384617108022901&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=09150500&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=09137500&agency_cd=USGS&amp;
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Issues:  None.  

Station Station # Agency Frequency Flow Period of Record 

Tongue Cree at Cory 09144200 USGS 4/year YES 1959-current 

 

Gunnison River at 2200 Road (near Austin, Colorado) 

Rationale: This site bracket inputs from Surface and Tongue Creeks and includes inputs from the 

Sunflower and Peach Valley sub-drainages.  

Responsible Parties:  USGS collect water quality samples and flow. 

Issues: None. 

Station Station # Agency Frequency Flow Period of 
Record 

Gunnison River at 
2200 Rd Bridge, at 
Austin 

384624107570701 USGS 4/year YES 
1991 – current  

 

See also Appendix C (available early 2013) for tables identifying sites, partners, parameters, and 

sampling frequency. 

11.G  MONITORING SITES IN THE GRAND VALLEY/ LOWER COLORADO BASIN  

There are fewer feasible opportunities for further selenium or salinity reduction projects in the Grand 

Valley. In fact, the Colorado River Basin Salinity Control Program will be having celebrating the 

completion of salinity control activities in the USDA Grand Valley Salinity Control Unit.   

Yet, selenium concentrations in the Grand Valley are a concern to STF members.  It is estimated that the 

population in Mesa County, including the Grand Valley, will double by the year 2040.  The associated 

potential for growth and development in previously non-irrigated areas with Mancos shale derived soils 

up to 34 times higher in soluble selenium (Targeting Grant, 2003) presents a future challenge and great 

concern to the STF.   

LONG-TERM TREND MONITORING SITES IN THE GRAND VALLEY 

Unlike the Lower Gunnison Basin, there is not a significant overlap of sample sites by the USGS and 

WQCD for long-term trend monitoring.  It’s important to note once again that the GVSTF supports on-

going efforts of the GBSTF to meet in-stream water-quality standards for selenium in the Colorado River.   

The following summary of Grand Valley long-term trend monitoring sites represents the current state of 

knowledge of the STF.   

Colorado River at the Colorado-Utah State Line 

Rationale:  The State Line is an important compliance point for both the SMP and PBO. 

Responsible parties: USGS collects water-quality samples and maintains real-time gage. 

Issues: None 

http://waterdata.usgs.gov/nwis/inventory/?site_no=09144200&agency_cd=USGS&amp;
http://waterdata.usgs.gov/co/nwis/uv/?site_no=09128000&PARAmeter_cd=00065,00060
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Station Station # Agency Frequency Flow Period of 
Record 

Colorado River at 
State Line 

9163500 USGS 18/year YES 
1959 - present 

 

 

 

Colorado River at Cameo 

Rationale: Upstream baseline water-quality monitoring site which brackets selenium inputs to 

the Colorado River.   

Responsible parties:  USGS collects water-quality samples and maintains a real-time gage. 

Issues: None. 

Station Station # Agency Frequency Flow Period of 
Record 

Colorado River at 
Cameo 

09095500 USGS 5/year YES 
1933-present 

 

 

SHORT-TERM TREND MONITORING SITES IN THE GRAND VALLEY 

There are no active STF short-term selenium trend monitoring sites in the Grand Valley at this time. 

 

CHAPTER 12:  WATER QUALITY AND TRENDS     

The monitoring of water-quality trends for selenium concentration and load is an important component 

of determining the effectiveness of on-going remediation activities, the ability to meet interim 

measurable milestones, identifying important sub-basins for remediation activities, as well as being able 

to document new sources of selenium loading. 

The water-quality trend summary was taken from the SMP Formulation document as is based upon the 

following USGS report entitled, Flow-Adjusted Trends in Dissolved Selenium Load and Concentration in 

the Gunnison and Colorado Rivers near Grand Junction, Colorado, Water Year 1986-2008 (Mayo and 

Leib, 2012).  The figure numbers have been changed in the summary to reflect numbering in the 

SeWMP. 

The USGS in cooperation with Reclamation and the CRWCD, evaluated dissolved selenium at two USGS 

streamflow gaging stations in order to inform decision makers on the status and trends in selenium 

concentration and loads.  The two sites were located at the Gunnison River near Grand Junction (USGS 

Gaging Station No. 9152599) (Whitewater gage) and the Colorado River at the Colorado-Utah State Line 

(USGS Gaging Station No. 9163500)(State Line gage). These stations represent the integration of 

selenium concentrations and loads from multiple land use types and the majority of selenium from 

Western Colorado passes these two stations. The gaging stations are also end points for stream reaches 

that are being monitored by the State of Colorado for selenium impairment.   

Selenium concentrations collected periodically from 1986-2008 are shown in Figures 3 and 5. This period 

was chosen because it begins with the completion and filling of Ridgway Reservoir and coincides with 

http://waterdata.usgs.gov/nwis/inventory/?site_no=09163500&agency_cd=USGS&amp;
http://waterdata.usgs.gov/nwis/inventory/?site_no=09095500&agency_cd=USGS&amp;
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the onset of the NRCS cost-share for irrigation system improvements for salinity control and 

Reclamation’s Salinity Program. These events are significant in regards to the selenium trend analysis 

results presented later in this section. Several patterns in the distribution of dissolved selenium 

concentration exist at each station. Selenium concentrations at both stations tend to vary inversely with 

streamflow. When streamflow levels are high, selenium concentrations tend to be lower and the 

opposite is true for low streamflow levels. At both stations, the lowest period of streamflow was in 

2000-2005. Selenium concentrations at Whitewater were highest during 2000-2005 and selenium 

concentrations at State Line were approximately the same as the highest historical concentrations (late 

1980’s) for the period. Selenium at State Line appears to follow a similar temporal distribution as 

Whitewater. Generally, when selenium concentrations are high at Whitewater, they are high at the 

State Line. This indicates that selenium levels at Whitewater are controlling selenium levels at the State 

Line to some degree and processes controlling selenium at each station are similar. Raw data from 

Figures 10 and 12 shows a range of selenium concentration from 1 to 16.2 ppb at Whitewater and 1 to 

11 ppb at the State Line. While not evident from Figures 3 and 5, selenium concentrations at both 

stations are typically higher during the non-irrigation season (November to March). This is a function of 

snowmelt timing and release of stored water during the growing season (April to October). During the 

non-irrigation season, less water is available to dilute selenium enriched ground water entering the 

stream system.   

Dissolved selenium loads are shown in Figures 11 and 13 as daily loads (lbs/d) that were calculated from 

periodic samples. Selenium load varies with streamflow and is generally higher during wetter periods 

than dry periods. Butler (1996) reported that the lower Gunnison Basin was the source of approximately 

43% of selenium load at the State Line for water years 1991-92. Leib (2008) found the lower Gunnison 

Basin contributed around 52% of the selenium load at the State Line for the period 1997-2006. The 

residual loads from each study were attributed to the Grand Valley, and to a lesser extent (7-9%), areas 

draining land upstream of the Grand Valley.  Median loads shown in Figures 11 and 13 indicate that 

about 52% of the selenium load at the State Line is from the lower Gunnison Basin. Selenium loads for 

both stations were approximately 15% higher for water-years 1986 to 1997 indicating a possible trend in 

dissolved selenium.  

Mayo and Leib (2012) analyzed trends in dissolved selenium at Whitewater and the State Line for the 

period 1986 to 2008. This period brackets the period of major selenium and salinity control work in the 

lower Gunnison Basin and Grand Valley. Mayo used a streamflow adjustment technique to account for 

fluctuations in streamflow. This was done to account for fluctuations of selenium concentration and 

load that may occur as a result of dilution or trends in streamflow. When streamflow is taken into 

account, the remaining variability in the selenium data can be associated with possible land use or 

selenium/salinity control measures in the area of interest.  This method uses regression to estimate 

trends in dissolved selenium concentrations and loads from a normalized annual hydrograph for the 

period of record. The regression represents the average condition for the period analyzed and will not 

represent wet or dry periods as well as the long term period analyzed.  

The trend analysis was considered to primarily represent changes in the lower Gunnison Basin and the 

Grand Valley due to the fact that selenium levels above the lower Gunnison Basin and the Grand Valley 

are typically below or near detection limits. Butler (1996) reported selenium concentrations from the 

upper Gunnison Basin (USGS streamflow gaging station 0912800, Gunnison River below Gunnison 



 

59 

 

Tunnel) were all below current detection limits (1 ppb). Leib (2008) reported median dissolved selenium 

concentrations above the Grand Valley (USGS streamflow gaging station 0905500, Colorado River near 

Cameo) to be 0.5 ppb for the periods 1994-95 and 2005-06. Due to the low occurrence of dissolved 

selenium upstream from the lower Gunnison Basin and Grand Valley, no analysis of selenium trends was 

done. 

The trend analysis showed decreasing trends in selenium concentration and load at both stations. 

Selenium concentrations at the 85th percentile went from 7.2 ppb to 5.1 ppb at Whitewater and from 

7.8 ppb to 4.6 ppb at the State Line. Loads at Whitewater decreased 28.6% from about 23,000 to 16,560 

pounds annually. Selenium loads at the State Line decreased 40.3% from 56,600 pounds to 33,600 

pounds annually.   

The measured trend in selenium concentration from 1986 to 2008 is shown in Figure 14 as the “flow 

adjusted trend” line.  It has been extrapolated to show the potential future trend for the years 2009-

2016.  The trend is flow adjusted which means the trend in selenium concentration appears as it would 

if the variability due to variations in streamflow is removed.  The solid black trend line shows a reduction 

in selenium concentration of approximately 2 ppb between 1986 and 2008 or about 29%.  These results 

may not be reflected in overly wet or dry years and are only representative of the average hydrologic 

condition for the period of record analyzed. The green line represents the 85th percentile for the last 5-

year period as it would be calculated by the State of Colorado to determine impairment as defined by 

the EPA.  The 2010 value was 6.0 ppb.   The State’s selenium standard is 4.6 ppb. 
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Figure 10. Selenium concentration from water year 1986-2008 for the Gunnison River near Grand 

Junction streamflow gaging station (Reclamation, 2011). 
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Figure 11. Selenium load from water year 1986-2008 for the Gunnison River near Grand Junction 

streamflow gaging station (Reclamation, 2011). 
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Figure 12. Selenium concentration from water years 1986-2008 for the Colorado River at Colorado Utah 
state line streamflow gaging station (Reclamation, 2011). 
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Figure 13. Selenium load from water year 1986-2008 for the Colorado River at Colorado Utah state line 

streamflow gaging station (Reclamation, 2011). 
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Figure 14.  Gunnison River mainstem near Grand Junction 85th percentile selenium concentrations and 

flow adjusted trend in selenium concentrations (Reclamation, 2011) 

 

CHAPTER 13:  SELENIUM REDUCTION GOAL 

At the request of the STF, an analysis was conducted by the USGS to estimate the selenium load 

reduction required to meet the 4.6 ppb standard at the Whitewater, compliance point on the lower 

Gunnison River near Grand Junction.  A regression analysis was used to estimate selenium 

concentrations for each day of the nearest five-year hydrologic period (2006-2010) and 85th percentile 

concentrations were determined for each water year (WY) as well as the average for the five year 

period.  The average flow in the lower Gunnison River at Whitewater for water years 2006-2010 was 

2,460 cfs which is very close to the average for water years 1976-2005 (Ken Leib, USGS personal 

communication).   

The above method for calculating a selenium load reduction target was chosen by the STF with direct 

input from the USGS.  The goal was to have a method that was accurate and comparable to the methods 
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used by the USGS in the 2007 Thomas report which was the basis of the Gunnison TMDL report 

published by the CDPHE – WQCD in 2011.  The technical basis for the development of the Lower 

Gunnison TMDL and the STF selenium load reduction analysis in this SeWMP are both based upon 

regressions used to calculate selenium values using periodic water-quality samples.   

The Lower Gunnison TMDL (CDPHE, 2011) and above STF load reduction targets differ in that they utilize 

different 5 year hydrologic periods.  The WQCD utilized the 2001-2005 hydrologic period for calculating 

load reduction targets at the Gunnison River at Whitewater compliance point in their 2007 cooperative 

study with the USGS which was the nearest 5 year hydrologic period of record.  The STF in this SeWMP 

utilized the 2006-2010 hydrologic period which was the nearest 5 year hydrologic period at the time of 

the STF request to USGS.  Lower stream flow during the 2001-2005 hydrologic period (significant 

drought years) meant less water for dilution and therefore greater load reduction targets for selenium 

(8,640 lbs) in the TMDL analysis.  In contrast, stream flows were greater in the 2006-2010 hydrologic 

period which means more water for dilution and smaller load reduction targets in the STF analysis 

(2,800 lbs).  This example illustrates that using different hydrologic periods can result in different load 

reduction targets.  It also emphasizes the importance of having an adaptive management program that 

allows the STF to update or refine the SeWMP and TMDL.  

The results of the analyses for 85th percentile selenium concentrations are show in Table 2 below. 

 

  Water Year 2006 6.13 ppb 

  Water Year 2007 5.49 ppb 

  Water Year 2008 4.46 ppb 

  Water Year 2009 5.44 ppb 

  Water Year 2010 5.76 ppb 

  5 Year Average 5.58 ppb 

Table 2.  Five Year 8th Percentile Selenium Concentrations (2006-2010) 

According to the USGS, in order to meet the 4.6 ppb standard at the Gunnison River at the Whitewater 

compliance point in an average hydrologic period similar to 2006-2010 where the 85th percentile 

concentration is equal to approximately 5.58 ppb, it is estimated that approximately 2,800 pounds of 

selenium will need to be controlled.   

The initial selenium reduction target for the SeWMP is therefore set at 2,800 pounds.  The STF 

recognizes that this target may need to be modified as part of the on-going adaptive management 

program for selenium as more data and information becomes available. 

 

CHAPTER 14:  WATERSHED MANAGEMENT ACTION STRATEGIES 

Much of the selenium reduction accomplished in the lower Gunnison River basin and Grand Valley is a 

result of salinity control projects accomplished by programs such as the CRBSCP (Title II).   
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The CRBSCP has spent over $216,000,000 on salinity control projects in the Grand Valley, $17,945,539 in 

the North Fork Basin and $42,681,176 in the Uncompahgre Project Area (Winter Water Elimination 

Program $24,000 and East Side Laterals Piping Projects (Phases 1-7) $15,085,367) (Reclamation, 

personal communication) as of December 2012.  

Additional, selenium funding for East Side Laterals Piping Projects (Phases 1-7) in the amount of 

$3,595,809 were provided by the NIWQP, NPS Program, and congressional appropriations. 

There are fewer potentially feasible salinity/selenium control projects in the Grand Valley, and therefore 

the main focus of selenium reduction and monitoring efforts are in the lower Gunnison River basin.  If 

the Lower Gunnison Basin efforts are successful in reducing selenium concentrations and loads to the 

mainstem Lower Gunnison River, the mainstem Colorado River in the Grand Valley would be brought 

into compliance with State of Colorado chronic aquatic life selenium water-quality standards. 

The lower Gunnison River basin has been identified as having the most potential for salinity (hence 

selenium) control in the Upper Colorado River Basin by the Selenium Task Forces (STF), US Bureau of 

Reclamation (USBOR), Natural Resources Conservation Service (NRCS), and others. 

14.A  TOOLBOX OF POTENTIAL SELENIUM REDUCTION MEASURES  

The following potential measures to reduce selenium loading in the lower Gunnison Basin were explored 

as part of early NIWQP efforts and were re-assessed during STF and SMP stakeholder meetings and 

include both structural and non-structural concepts.  Table 3 identifies various suggested measures that 

could be incorporated into plans to reduce existing selenium loading and/or to prevent or reduce new 

selenium loading from changing land use.  It should be noted that some of the identified measures have 

not been shown to be economically or physically feasible, nor publicly acceptable (Reclamation, 2011). 

POTENTIAL STRUCTURAL MEASURES POTENTIAL NON-STRUCTURAL MEASURES 

•Pipe or line open laterals •Improve irrigation water management 

• Line or pipe open canals •Employ Best Management Practices  

•Combine canals/laterals  •Increase xeriscaping 

•Improve on-farm water use efficiency using gated 

pipe, sprinklers, drip, land leveling, etc 

•Treat canals/laterals/tailwater ditches with some type 

of sealant (i.e. PAM or other) 

•Line perched ponds •Institute the Soil Health Initiative 

•Fill-in perched ponds •Control erosion on public Mancos shale lands 

•Treat high selenium waters •Implement price of water incentives  

•Reduce point source discharges •Retire high selenium lands from irrigation 

•Reduce septic tank leaching; increase sewer system 

coverage 

•Education to reduce excess water use and deep 

percolation (e.g. Wise Water Use) 
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•Evaporate collected drainage in ponds •Reduce use of high nitrate fertilizers 

 •Dilution flows from upstream reservoirs 

 •Obtain conservation easements 

 •Reduce/eliminate new unlined ponds in selenium 

problem areas 

 •Implement special provisions for developments on 

previously non-irrigated high selenium areas 

 •Avoid new irrigation on selenium problem areas 

 •Mitigate effects of  new depletions in the basin 

 •Re-use irrigation drainage water  

 •Grow crops with less potential for deep percolation 

 •Grow crops that remove selenium (phyto-remediation) 

 •Limit use of septic leach fields 

 •Focus zero discharge development in high selenium 

loading areas 

Table 3.  Toolbox of potential selenium control measures (Reclamation, 2011). 

 

14.B  SELENIUM REDUCTION STRATEGY 

An initial selenium reduction strategy has been adopted by the STF which is consistent with strategies 

developed under the SMP being developed as part of the conservation measures identified in the 

Gunnison Basin PBO.  The strategy will focus on continuing and accelerating existing irrigation 

improvement activities which are believed to be successful in reducing selenium loading.  The strategy is 

founded upon the demonstrated historical success of Salinity Control Program and STF activities as 

evidenced by the downward trend in selenium loading presented in Chapter 12.  Activities will be 

proactive but accelerated among ongoing off- and on-farm salinity and selenium control programs to 

continue reducing selenium loading along the existing decreasing Whitewater gage trend line identified 

in Chapter 12, Figure 14.  Activities or projects will be selected based on a proven track record of success 

and that can be supported by lower Gunnison Basin water users.  The program will encourage and 

support local water users in their efforts to continue to maximize the use of existing on- and off-farm 

programs (e.g. salinity control programs) as well as to participate in new programs/funding for selenium 

control.   

This approach will be supplemented by activities to address non-agricultural loading and to learn more 

about selenium mobilization and transport processes.  Information and education dissemination and 
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incentives will be stressed to maximize stakeholder and elected representatives willingness to undertake 

infrastructure improvements, to encourage public participation in wise water use practices, to improve 

water management, to discourage the proliferation of new ponds, and other non-agriculture source 

control measures.   

Selenium mobilization science will also be pursued to help identify the most cost effective actions and 

locations for selenium-control projects.   

All of the above strategies take full advantage of existing programs and local action and initiative.  It 

takes advantage of current opportunities to accomplish needed selenium load reductions without delay.  

Selenium loading will be monitored and strategies adjusted as necessary under an adaptive 

management program.  It is recognized that in order to ultimately accomplish the identified goals of the 

Selenium Reduction Action Plan (See Section 12.C below), other measures may have to be evaluated and 

included in future (Reclamation, 2011). 

14.C  SELENIUM REDUCTION ACTION PLAN 

Appendix D contains the first edition of a “Lower Gunnison Basin Selenium Reduction Action Plan” 

(SeRAP) developed for the SeWMP and calls for reducing approximately 2,800 lbs of selenium over the 

next 15 years.  The SeRAP will be subject to annual evaluation and refinement as part of the adaptive 

management program and is greatly dependent upon annual available funding.   

A summary of SeRAP action strategies developed by the STF and SMP work groups are identified below.   

REDUCE EXISTING SELENIUM LOAD 

This strategy covers actions that will control selenium loading from existing sources, such as current 

irrigated agricultural (off- and on-farm) use and current non-agricultural water use by municipal, 

residential and industrial users.  

● IRRIGATED AGRICULTURE—OFF-FARM PROJECTS 

The first grouping addresses off-farm irrigated agriculture.  Individual off-farm projects, either 

completed or underway and funded are shown in the SeRAP (Appendix D) as “Components to 

reduce existing load, authorized or funded” and include: 

I.   Participate in the Salinity Program – Lower Gunnison Comprehensive Plan effort 

 

The Salinity Control Program is planning to conduct a study to evaluate salinity-control 

opportunities in the lower Gunnison River Basin and how to best implement future Salinity 

Program actions. The work will culminate in a comprehensive plan. This planning exercise 

presents an opportunity for the STF to cooperate with and potentially supplement those 

studies which hopefully will lead to more numerous and effective Salinity Program projects 

in this basin along with their associated selenium reduction benefits. 

 

II.  Identify and prioritize target areas and potential projects 
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STF and SMP technical work group members will work with sub-basin level data being 

developed by USGS to determine where best to encourage/support projects that accomplish 

selenium reduction goals. 

 

III.  Encourage/facilitate the remaining phases of East Side Laterals (ESL) 

 

The first task under this activity is to assist in the completion of a final scope of work and 

Project Implementation Plan (PIP) for the NPS grant funded, “Agricultural Efficiency and 

System Optimization Study” for the UVWUA.  This grant is essential for facilitating future 

planning needs to pipe or line ESL laterals and ultimately provide the best functioning 

system for the UVWUA to operate.  

 

In addition, the STF will assist UVWUA in formulating future funding proposals to complete 

the above study utilizing resources such as the Colorado Species Conservation Trust Funds 

(SCTF), funds derived from power revenues from large Colorado River hydroelectric facilities 

(Basin Funds), and completing Funding Opportunity Announcement (FOA) proposals under 

the Salinity Program which are typically accepted every 2-3 years. 

 

IV.  Encourage/facilitate off-farm projects in other high selenium loading areas in the Basin 

  

Assist in the development of funding proposals in other identified target areas. 

● IRRIGATED AGRICULTURE—ON-FARM PROGRAMS 

On-farm programs are described in Chapter 6.G.  NRCS irrigation efficiency improvement projects 

are aimed towards a long term goal of treating 50 to 60 percent of acreage needing treatment and 

are funded under the ongoing Farm Bill, which is subject to appropriations2.  The Basin States 

Program will continue to fund on-farm projects and also some off-farm opportunities dependent 

upon annual funding. 

● NON-AGRICULTURAL SOURCES 

The next major grouping involves controlling existing recreational, farm, and aesthetic pond 

seepage.  This will be done primarily through education and outreach programs to local 

governments and the general public and include identifying how the Program can support, facilitate, 

and encourage lower Gunnison Basin and Grand Valley water users and their representative entities 

to undertake selenium control projects on their own. 

Past efforts to address ponds by the Salinity Program were unsuccessful.  After additional studies of 

pond seepage, attempts will be made to work with local interests to formulate a program to address 

                                                                 

2
 Current NRCS documents identify goals for treatment of cropland acreage but are out-of-date.  NRCS has 

proposed using a goal of treating 50-60 percent of remaining acres.  An updated inventory of cropland needing 

treatment is proposed for completion by the summer of 2012. 
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pond seepage and the associated selenium and salinity loading.  This effort would identify and 

evaluate various options, and if reasonable measures are identified, implementation would follow. 

Control of other existing non-agricultural sources of loading from municipal and industrial sources 

were explored in Chapters 9 & 16.  Public land issues related to Selenium are being addressed by 

BLM in an update of Resource Management Plans.  

PREVENT/MINIMIZE/MITIGATE NEW SELENIUM LOADING   

As was learned from experience with the Devils’ Thumb golf course near Delta, new selenium loading 

from land use changes can nullify or offset accomplishments in reducing selenium loading from 

irrigated- agriculture. New sources of loading must be addressed if selenium reduction efforts in the 

lower Gunnison Basin and Grand Valley are going to be effective well into the future.  This will be done 

primarily through a strong education and outreach program and will involve tasks such as: 

   I. Developing BMPs, distributing them to the proper audiences and promoting their use. 

 II.  Conducting well thought-out public information/education and wise water use programs 

which increase awareness, provide technical assistance, and possibly, identify and promote 

suitable incentives. 

III.  Implementing management actions to control new loading.  Federal and local agencies will 

consider how to prevent/minimize/mitigate new loading in all local decisions and actions.  

MONITORING AND SUPPORT ACTIVITIES  

Other necessary elements of the SeWMP and SMP include: 

I.  Expand knowledge base:  Learn more about the mobilization and transport of selenium in hopes 

that a better understanding will yield better, more focused control measures.  The potential loading 

impacts of other water uses, such as ponds and septic systems should also be investigated. 

 

II.  Monitor water quality:  Selenium concentrations will continue to be monitored as part of the 

Program.  The best available scientific techniques will be used to monitor selenium.  Currently, the 

USGS has developed trends in flow-adjusted dissolved selenium loads and concentrations in the 

Gunnison River Basin (at the Whitewater gage) from 1986 through 2008 (Mayo and Leib, 2011, in 

review).  This data shows selenium concentrations decreasing over time characterized by a 

downward trend. It is anticipated that with the implementation of the Program, selenium levels will 

continue to decrease in the Gunnison River.  At the end of each 5-year period, if the data shows that 

selenium concentrations are increasing based on a statistical analysis of field data, the STF will 

review all elements of the SeRAP with stakeholders in order to reassess the need for revised, new or 

additional measures for controlling selenium concentrations and loads. 

 

III.  Monitor endangered fish:  Population changes and levels of whole-body selenium concentrations 

will be monitored by FWS and Recovery Program personnel to assist in judging the effectiveness of 

the selenium reduction activities on endangered fish populations as part of the SMP.  
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IV. Obtain funding for program activities:  Member agencies will utilize authorities and funding to 

support program activities; other outside sources will be identified and pursued by the STF. 

 

V. Develop new technology:  Use existing programs such as Reclamation’s Science and Technology 

Program to investigate and demonstrate environmentally friendly technologies that assist in selenium 

control. 

 

VI. Annual Updates:  An annual report developed under the SMP with STF stakeholder involvement will 

present and discuss water-quality changes, updated load and concentration trend plots, biological 

monitoring, construction progress, and outreach/education activities. 

14.D  UNCERTAINTIES  

Selenium concentrations as measured at the Whitewater gage are affected by stream flow levels.  In 

times of high runoff, the selenium load is diluted and concentrations are reduced.  In extended dry 

periods, there is less water available for dilution and concentrations increase.  It is uncertain to what 

extent extended wet or dry periods will occur in the future, but when they occur they may have 

significant effects on the ability to meet targeted selenium concentrations.   

There remain questions on the science and chemistry of selenium mobilization and loading.  As 

measures are implemented to reduce seepage and deep percolation and soil moisture and anaerobic 

conditions are reduced, selenium chemistry and mobilization may be affected and this may affect 

selenium loading.  While the reduction in salt loading is generally accompanied by a reduction in 

selenium loading in the lower Gunnison Basin, there are differences in the salinity and selenium cycles. 

The level of funding available for the Salinity Control Program and other funding sources may vary in the 

future and is thus uncertain. 

The importance of land use change and the location and rate of land use change is uncertain; for 

example, monitoring of the Montrose Arroyo area has shown a decrease in selenium loading later 

followed by an increase.  The reason for the increase is unknown at this time.  In addition, septic tank 

and leach field effects on selenium loading have not been quantified and the importance of these and 

other features of urban development are not well understood.   

14.E  ADAPTIVE MANAGEMENT   

Because of the uncertainties associated with selenium, the SeWMP and SMP call for using adaptive 

management.  Adaptive management is an important tool in watershed planning to respond to, for 

example, new knowledge, changes associated with funding, and evaluating the biological response of 

the fish and the water-quality response to the watershed plan implementation.   
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CHAPTER 15:  ENDANGERED FISH MONITORING 

Monitoring of the response of endangered fish species in the lower Gunnison and Colorado Rivers will 

be accomplished under the Colorado River Endangered Fish Recovery Program (Recovery Program).  The 

purpose of the Recovery Program (established in 1988) is to “assist in the recovery of four species of 

endangered fish:  the humpback chub, bonytail, Colorado pikeminnow, and razorback sucker. The 

Recovery Program; which is a partnership of local, state, and federal agencies, water and power 

interests, and environmental groups; provides ESA compliance for continued operation of water and 

power projects in accordance with project purposes. The goal of recovery is to achieve natural, self-

sustaining populations of the endangered fish so they no longer require protection under the ESA.  

The Recovery Program will monitor endangered fish populations in the Gunnison River and Colorado 

Rivers to determine responses to various recovery activities and the implementation of the SMP which is 

based upon improving selenium concentrations for the benefit of endangered fish.  As an SMP 

stakeholder, the STF will gain valuable information on the response of aquatic life to selenium 

remediation activities. 

In addition, the Recovery Program will collect fish tissue samples for selenium analysis.  A Study Plan 

(Recovery Program 2011) has been prepared for recommendation to the Recovery Program and includes 

monitoring and/or research projects necessary to evaluate effects of the proposed operations of the 

Aspinall Unit described in the PBO (Reclamation, 2011). 

 

CHAPTER 16:  INFORMATION AND EDUCATION 

STF information and education outreach is typically conducted with the help of local stakeholders 

including Shavano and Delta Conservation Districts, NRCS, Reclamation, CRWCD, Uncompahgre Valley 

Water Users Association, CSU Extension, Lower Gunnison Basin Wise Water Use Council, Uncompahgre 

Watershed Partnership, and the NFRIA-WSERC Conservation Center.  

In the summer of 2010, the STF was awarded a Water Conservation Field Service Program Grant to carry 

out a Lower Gunnison Basin Wise Water Use Program.  The grant focused on establishing a Lower 

Gunnison Basin Wise Water Use Council and defining the driving forces and barrier to water 

conservation practices specific to each type of water user.  According to survey respondents, the 

following major barriers to water conservation and wise water use in the Lower Gunnison Basin include: 

•Water is very under-valued in western Colorado. The pricing structure does not promote 

conservation or even the awareness of water use; 

 •There is a concern among the agricultural community over loss of water-rights and/or 

flexibility; 

•There is little to no knowledge about local water-quality issues including selenium, the 

Endangered Species Act, or the Programmatic Biological Opinion which is a federal mandate 
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to address endangered fish species concerns associated with water-quality impairment from 

selenium; 

•Bad habits and perceived inconveniences prevent better water use practices; and 

•Lack of political will to change water use behavior. 

The STF recognizes that changing public behavior is a difficult task and will work to address issues 

brought forward.  Information and education outreach efforts in the lower Gunnison Basin and Grand 

Valley can be categorized based up the source of selenium loading (i.e. existing or new) and the sector 

of the public being addressed as shown below. 

16.A  REDUCTION OF EXISTING SOURCES 

AGRICULTURAL COMMUNITY OUTREACH 

Agricultural irrigation uses the greatest amount of water resources in the lower Gunnison Basin and is 

likely responsible for the majority of existing selenium loading. Outreach efforts to the agricultural 

community to reduce existing sources of selenium loading will focus on:  

● Conducting education and outreach in high selenium loading focus areas including the 

Bostwick Park and Loutzenhizer Arroyo sub-basins to develop local action plans for reducing 

selenium loading from irrigated agriculture; 

● Collaborating with the Uncompahgre Valley Soil Health Team to demonstrate the benefits of a 

holistic approach to irrigated agriculture which includes modern agronomic techniques (i.e. 

winter crop covers, green manure, no-till or low-till practices to improve soil health, sprinkler 

irrigation technology, etc.) which result in less deep percolation and better crop-yield; 

● Conducting irrigation water management outreach on the benefits of proper water 

management and the benefits of different and new irrigation system technology; 

● Exploring potential sprinkler incentive programs; 

● Continuing to publish newsletters and local newspaper articles focused on selenium, the 

benefits of on-going piping and lining projects for irrigated agriculture, opportunities for cost-

share for improving irrigation systems, and the importance of wise water use for improving 

water-quality, etc.  

● Participating in public outreach in conjunction with the Lower Gunnison Basin Salinity Study, 

the Uncompahgre Valley Soil Health Initiative, CSU Extension, Uncompahgre Valley Water 

Users Association and Conservation Districts; and 

● Collaborating with the Lower Gunnison Basin Wise Water Use Council to conduct education 

and outreach targeted at young and new farmers, furthering K-12 education efforts related to 

water conservation and water-quality and exploring the potential of a cost-benefit analysis 

tool to compare the economics of different irrigation systems. 
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URBAN, RESIDENTIAL AND COMMERCIAL COMMUNITY OUTREACH 

Existing sources of selenium loading from urban, residential and commercial sources likely include 

unlined ponds, golf courses, outdoor irrigation, and septic systems. 

The STF actively collaborates and cooperates with willing partners to conduct public education and 

outreach in the Lower Gunnison Basin.  The following is a list of education and outreach activities that 

can be pursued to address selenium loading from existing urban, residential and commercial sources: 

● Collaborate with the WWUC and others to publish seasonal messages related to outdoor 

landscape irrigation water management; 

● Continue to work with the WWUC and others to emphasize personal action in the overall 

success of water conservation and water-quality benefits; 

• Support the efforts of local CD’s carrying out irrigation water management public education 

and outreach; and 

• Support and participate in K-12 educational efforts of local conservation districts that are 

related to wise water use and water-quality; 

16.B  PREVENTION OF NEW SELENIUM LOADING SOURCES 

Urban, residential and commercial development on previously un-irrigated Mancos shale derived soils 

(up to 34 times greater in soluble selenium) is of great concern to the STF, as it will likely represent over 

90% of new loading sources to the Lower Gunnison Basin and Grand Valley.  The STF believes that local 

governments should work to modify their land use regulations to incorporate wise water use principals 

in all new development proposed in these areas.  In order to address these concerns, the STF proposes 

an education and outreach program focused on: 

•Educating city and county planning staff, planning commissions, and locally elected officials 

(e.g. mayors and county commissioners) about local selenium water-quality concerns and the 

science behind selenium mobilization; 

•Encouraging local land use regulations that require the use of wise water use principals in 

development proposals in areas with high selenium mobilization potential; 

•Discouraging the construction of new un-lined ponds built for aesthetic reasons;  

•Encouraging the use of planning tools such as GIS maps of areas with high selenium 

mobilization potential in the land use planning and evaluation process; and 

•Educate city and county planning staff and local governments about the impacts of septic 

systems in high density development, if necessary and when data becomes available. 
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APPENDICES 

 

Appendix A 

 
Lower Gunnison Basin & Grand Valley Selenium Task Force Stakeholders 

 
Shavano Conservation District 
Mesa Conservation District 
Delta Conservation District 
Delta County 
Mesa County 
Montrose County 
City of Delta 
City of Montrose 
City of Grand Junction 
Town of Paonia 
Colorado State University Extension 
Colorado Stone, Sand & Gravel Association 
Uncompahgre Valley Water Users Association 
Colorado River Water Conservation District 
Upper Gunnison River Water Conservancy District 
Bostwick Park Conservancy District 
United Companies of Grand Junction 
United States Bureau of Reclamation 
United States Bureau of Land Management 
United States Geological Survey 
United State Fish & Wildlife Service 
Natural Resources Conservation Service 
Colorado Water Conservation Board 
Colorado Department of Public Health and Environment – Water Quality Control Division 
Colorado Department of Agriculture 
Colorado Department of Natural Resources 
The Conservation Center – NFRIA/WSERC 
Lower Gunnison Basin Wise Water Use Council 
Grand Junction Pipe & Supply 
Private Citizens 
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Appendix B 

 

Selenium Impaired 303(d) and M&E segments in the Gunnison River Basin (WQCD March 

2012). 

Water 
Body 

Segment Description Portion TMDL 
Priority 

M&E 

COGULG04b All lakes and reservoirs tributary 
to the Gunnison River and not 
on national forest lands from 
the outlet of Crystal Reservoir to 
the Colorado River 

Jatz Bottomland  X 

COGULG07 Surface, Ward, Tongue, Youngs, 
and Kiser Creeks not on USFS 
land 

Tongue Creek Medium  

COGULC07 Surface, Ward, Tongue, Youngs, 
and Kiser Creeks not on USFS 
land 

Ward Creek  X 

COGUNF04 All tributaries to the North Fork 
of the Gunnison River, Muddy 
Creek to Coal Creek; all 
tributaries to the North Fork of 
the Gunnison including the 
Grand Mesa Lakes which are on 
national forest service lands 

East Muddy Creek  X 

COGUNF06a Tributaries to the North Fork of 
the Gunnison River not on USFS 
property 

Un-named 
tributary to the 

North Fork of the 
Gunnison River 
near Hotchkiss 

 X 
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Appendix C 

 

Place Holder:  2013 Lower Gunnison Basin Water Quality Monitoring Program Sampling 

Schedule and Parameters 
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Federal int. rate FY11 4.125% Filename: 2011 LG SMP draft implementation plan v4

Lower Gunnison Se Reduction Action Plan (SeRAP) Life of project in years: 50 Off-farm Last revision: May 19, 2011

               (Note:  appraisal-level estimates and costs) 25 On-farm Prepared by:  Mike Baker

Caution: Projected selenium reductions are rough estimates & may not be additive depending on the   

                 extent other measures are implemented in the same area & ground water flow is altered. 

Historical projects that reduced loading prior to October 2010 (start of WY2011)

Line Description/Project Location Funding sources Timeframe Quantity Unit Cost Est. salinity Estimated se load reduction range

No. (w ater years) reduction Gunnison R. @ Whitewater(lbs/yr)

(million $) (tons/yr) High value Low value Mid-value

1 On-farm irrigation efficiency improvements  EQIP, BSP, SCSSCP 1988-2010 57,588     acres 66.4 105,502       

 a) east side of Unc. Valley   23,075 1,217 811 1,014        

 b) remainder of LG basin  82,427 1,374 1,099 1,236        

2 Winter Water Program (eliminated stockwater BR (original salinity 1992?-95 407 24.0 41,330         

   from most Unc. Project canals and laterals) a) east Side of Uncompahgre Project area control program)  160 miles 25,939         1,893 1,262 1,578        

b) west Side of Uncompahgre Project area  247 miles 15,391         467 374 420           

3 Phase 1 - East Side Laterals Montrose Arroyo drainage BWP, NIWQP 1999-2000 8.5 miles 1.2 2,295 121 81 101            

4 Phase 2 - East Side Laterals Cedar Creek drainage BWP, NIWQP 2004-2009 20.5 miles 3.2 6,139 324 216 270           

5 Phase 3 - East Side Laterals Loutzenhizer Arroyo/Cedar Cr. drainages BWP, NIWQP 2007-2009 6.4 miles 1.1 1,328          70 47 58             

          (ABH, A1.5, AG, EH, EJ)

6 Phase 4 - East Side Laterals  (GHE, EF) Loutzenhizer Arroyo/unnamed drainages BWP, NIWQP 2009-2010 6.1 miles 1.5 2,191          116 77 96             

Totals 97.4       5,581     3,966     4,774        

Projects that reduce loading after October 1, 2010 (start of WY2011)

Column No.            1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

Line Description/Project Location Funding sources1 Timeframe Quantity Unit Unit Initial Annual Estimated load reduction Range Cost Est. Remaining Se Cost

No.  Price Cost O&M Gunnison River at Effectiveness salinity Cost w/ Salinity Effectiveness

Cost Whitewater (lbs/yr) selenium only reduction Cost Share w/Cost share

($) (million $) (million $) High value Low value Mid-value ($/lb/yr) (tons/yr) (million $) ($/lb./yr)

Components to REDUCE EXISTING LOADING
Presently authorized and/or funded: EQIP, BSP 2011- 77,412     acres 50.7            0 1,914           80,498     0 0

1 On-farm irrigation efficiency improvements a) east side of Unc. Valley      928 619 774         n/a 17,606 n/a n/a

b) remainder of LG basin       1,048 839 943         n/a 62,892 n/a n/a

2 Pipe/line off-farm canals & laterals     

a Phase 3 East Side Laterals (EK,EL,EM) Loutzenhizer Arroyo/Cedar Cr. drainages BWP, NIWQP 2011 4.6 miles  0.8 0 51 34 42           897             964          0 0

b Phase 4 East Side Laterals (ED,GHC,GHCA) north side - Uncompahgre Valley BWP, Section 319 2011-2012 5.3 miles 1.3 0 77 51 64           969             1,460       0 0

c Pipe portion of Grandview Canal & laterals Alum Gulch/North Fork drainage BWP 2011-2012 9.8 miles 5.4 0 76 61 69           3,731           4,588 0 0

d Line 22% of EC Lateral Loutzenhizer Basin CWCB, BSP 2011-2012 1.6 miles 2.0 0 57 38 47           2,047           1,073 0 0

e Placeholder - potential 2010 FOA selection east side - Uncompahgre Valley BWP TBD TBD miles TBD 0 0 0 -          TBD 0 0

f Placeholder - potential 2010 FOA selection east side - Uncompahgre Valley BWP TBD TBD miles TBD 0 0 0 -          TBD 0 0

g Placeholder - potential 2010 FOA selection North Fork drainage BWP TBD TBD miles TBD 0 0 0 -          TBD 0 0

h Placeholder - potential 2010 FOA selection North Fork drainage BWP TBD TBD miles TBD 0 0 0 -          TBD 0 0

i Placeholder - potential 2010 FOA selection North Fork drainage BWP TBD TBD miles TBD 0 0 0 -          TBD 0 0

j Placeholder - potential 2010 FOA selection North Fork drainage BWP TBD TBD miles TBD 0 0 0 -          TBD 0 0

 0

Unauthorized and unfunded:

3 Pipe/line off-farm canals & laterals a) remaining unlined East Side laterals BWP & ? next FOA in 2013/14? 110 miles  100.0 0 1,951 1,301 1,626       2,925           37,000 72.8             2,128           

b) remainder of LG basin BWP & ? next FOA in 2013/14? TBD miles TBD 0

4 Study lining/retiring existing ponds a) East Side Unc. Valley SMP? TBD TBD acres  TBD 0

b) remainder of LG basin SMP? TBD TBD acres  TBD 0

5 Address muni, residential, industrial sources basinwide SMP? 2011- n/a

6 Conduct education & wise water use activities basinwide SMP? 2011- n/a  

Totals 4,188     2,942        3,565       

Components to PREVENT/MINIMIZE/MITIGATE NEW LOADING
7 Refine, distribute & promote BMPs basin-wide STF & SMP? 2011- n/a     NA

8 Conduct public info. & education program basin-wide STF & SMP? 2011- n/a     NA

9 Implement mgt. actions basin-wide Individual agencies 2011- n/a NA

   

1 Acronyms:

ASSUMPTIONS:  

1) Cost sharing from USBR Basinw ide Salinity Control Program 35$                         per ton of salt reduction/yr BWP = Basinwide Salinity Control Program administered by Reclamation

2) Average selenium reduction per af of seepage or deep perc reduction on East Side of Unc. Valley High value = 0.3 lbs/af Low side = 0.2 lbs/af EQIP = Environmental Quality Incentives Program administered by NRCS

3)  Average selenium reduction per af of seepage or deep perc reduction in remainder of LG basin High value = 0.05 lbs/af Low side = 0.04 lbs/af SCSSCP - other Soil Conservation Service salinity control programs

4) Salt loading on East Side is Irrigation season = 5.69 tons/af Non-irrig.= 4.11 tons/af  

5) Salt loading in remainder of Low er Gunnison basin averages: Irrigation season = 3 tons/af Non-irrig.= 1.6 tons/af TBD = To be determined

WWUC = Gunnison Basin Wise Water Use Council

BSP = Basin States Salinity Control Program administered by State of 

Colorado Dept. of Agriculture

SMP = Gunnison Basin Selenium Management Program facilitated by 

Reclamation

Appendix D.   Lower Gunnison Basin Selenium Reduction Action Plan (SeRAP) 
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