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“...to evaluate, protect and enhance the health of 
the Middle Colorado River through the cooperative 

effort of watershed stakeholders.”

Laurie DeMent
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MIDDLE COLORADO
  WATERSHED COUNCIL

This Executive Summary is a synopsis of the Middle 
Colorado Watershed Council (MCWC) Surface 
Water Quality Data Analysis (Analysis). The Analysis 
covers the Watershed area extending from the mouth 
of Glenwood Canyon downstream to the town of 
DeBeque. The complete WQA can be found on the 
MCWC website, www.midcowatershed.org.

The Water Quality Analysis forms the technical basis 
for the Middle Colorado River Watershed Plan that is 
currently being prepared. The objectives of the Water 
Quality Analysis are to compile, analyze and describe 
water quality conditions in the Watershed, identify 
water quality data gaps and identify areas where water 
quality issues exist.

The complete Water Quality Analysis report is intended 
for a technical audience. However, key information 
from the document will be incorporated into the 
Watershed Plan for use by the general public.

Middle Colorado River Watershed
Water Quality Data Analysis

•	Capture Existing Information
•	Assess Existing Conditions

Inventory and Assessment

•	Characterize Watershed
•	 Identify Priorities
•	Create a Baseline

Water Quality Data Analysis

•	 Provide a Vision
•	 Prioritize Activities
•	Outline Action Steps
•	 Evaluate Progress

Watershed Plan
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About the Council
The Watershed Council was founded in 2009 as a 
nonprofit organization committed to protect and enhance 
the health of the Middle Colorado River Watershed 
(Watershed) in west central Colorado. As part of its 
mission, MCWC is developing a Watershed Plan that will 
serve as a roadmap for the organization by identifying and 
prioritizing potential watershed management strategies. 

The Middle Colorado Watershed Council works to protect 
and enhance the Watershed through research, information 
sharing, education, and on-the-ground projects. Our 
approach is collaborative and focused on partnership 
building. We work closely with government agencies, other 
nonprofits, industry, and citizens.

Watersheds supply drinking water, provide opportunities 
for recreation and sustain life in many ways. A healthy 
watershed is critical for people, wildlife and the economy. 
The Middle Colorado Watershed Council works to help 
stakeholders manage the watershed resources that are 
important for everyone.  

Our Working Values 
Balanced Stewardship. 

Seek common-sense solutions that support multiple 
uses and reflect local values.

Watershed Health.
Recognize the interconnections between water 
quantity, water quality and community and economic 
well-being.

Collaboration.
Foster partnerships between diverse stakeholders 
around common interests.

Informed Decisions.
Disseminate reliable, unbiased and factual 
information as the basis for sound decision-making.

“Our approach is collaborative and 
works towards building partnerships, 
a shared understanding and greater 
trust and communication between 
different stakeholders to create a 
collective voice for the Watershed.”

Laurie DeMent



Objectives
Water quality data serve as the basis for evaluating and 
assessing watershed health. With this in mind, the objectives 
of the study are to:
•	Create	a	baseline	by	compiling,	analyzing,	and	describing	
water quality conditions.
•	Locate	stream	reaches	where	water	quality	issues	may	be	
present.
•	Identify	areas	that	could	benefit	from	voluntary	clean-up	or	
restoration.
•	Identify	where	additional	water	quality	information	could	
be useful.
•	Recommend	strategies	to	improve	and	guide	future	water	
quality monitoring.

“Water quality conditions 
are the result of complex 
interacting factors that vary 
through time and throughout 
the Watershed. The compiled 
data set used in the Analysis 
comes from various surface 
water quality sources collected 
between 2000 and 2013.”

Laurie DeMent

Laurie DeMent
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wa•ter•shed
/‘wôdər,SHed,’wädər,SHed/
noun

1. an area or ridge of 
land that separates 
waters flowing to 
different rivers, basins 
or seas.

2. an event or period 
marking a turning 
point in a course of 
action or state of 
affairs.

“The Middle Colorado 
Watershed includes the 
main stem of the Colorado 
and its tributaries, flowing 
through the communities 
of Glenwood Springs, 
New Castle, Silt, Rifle, 
Parachute and DeBeque.”

The Watershed
The Watershed includes the main stem of the Colorado River and its 
tributaries from the head of Glenwood Canyon to the Town of DeBeque in 
Garfield and Mesa counties. The eastern boundary of the Watershed is the 
Eagle-Garfield County line. The Colorado River flows past the municipalities 
of Glenwood Springs, New Castle, Silt, Rifle, Parachute, Battlement Mesa, 
and DeBeque. These communities rely on the River and its tributaries for 
drinking water, agricultural, recreational, industrial, and environmental uses.

The Watershed drains approximately 2,022 square miles (1.3 million acres). 
It includes 7,444 miles of perennial, intermittent, and ephemeral streams and 
rivers.  To facilitate the Water Quality Analysis, the Watershed was divided 
into four subwatersheds based on common characteristics, including geology, 
climate, ecology, land use, and other factors.  

The Middle Colorado River Watershed
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The South Watershed area extends from Silt to Parachute 
and includes Dry Hollow, Divide, Mamm and Battlement 
Creeks primarily south of the Colorado River between 

New Castle and DeBeque.

The Sub Watersheds

The East Watershed area begins at the head of 
Glenwood Canyon and extends to the Grand 
Hogback just west of New Castle and includes all 
tributaries on the north side of the Colorado River.

Laurie DeMent

The Colorado River Ribbon Watershed includes 75 
miles of the mainstem of the Colorado River.

The West Watershed area includes tributaries north of 
the Colorado River west of Rifle to DeBeque, including 

Parachute and Roan Creeks and their tributaries. 

Paul Gana
www.paulscoloradophotography.com

Jeff Mitton
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Water Quality Standards
Water quality standards define the goals for a body of water by 
designating its uses, setting criteria to protect those uses, and 
establishing water quality regulations to protect them from 
pollutants. In Colorado, water quality standards are assigned to all 
streams, rivers, lakes and reservoirs.

Water quality standards are established to protect beneficial uses and 
include drinking water, fisheries, recreation, and agriculture. They 
are used to evaluate the status of a waterbody: Is the existing water 
quality sufficient to support the uses?

About the Data
The data analyzed in the Water Quality Analysis cover a period 
from 2000 to 2013 and included over 30,000 records collected at 
393 sample locations. While there is an abundance of data, most 
of the sampling efforts represent just a snapshot in time rather than 
a long-term view of how water quality may have varied. Many of 
the locations were sampled for specific reasons and target select 
parameters rather than analyzing the full suite of characteristics.

Approximately 80% percent of the sites were sampled three times 
or less, although there are a handful of sites that have been sampled 
over a longer period, allowing for a more in-depth interpretation.

“Data analyzed in the Analysis includes over 30,000 records 
collected at 393 sample locations. While many locations have been 
sampled, the data set is limited with respect to sampling frequency 

and spatial coverage.”

Laurie DeMent
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Findings
The vast majority of water quality data in the Watershed meets regulatory standards and supports 
existing water uses and overall watershed health. For locations where the data suggests otherwise, the 
Surface Water Quality Data Analysis highlights and discusses those water quality standards not being 
met. It also points out where there is a lack of data. 

A Need for Additional Sampling
The Analysis identified many data gaps and monitoring needs for the Watershed. While there are a 
large number of historic monitoring locations, sampling has been limited in geographic distribution 
and temporal consistency. Therefore the ability to identify baselines, patterns and trends is limited. 
Other specific monitoring issues that have been highlighted include:
	 •	A	lack	of	data	for	headwater	tributaries.
	 •	A	lack	of	nutrient-related	data	throughout	the	Watershed.
	 •	A	lack	of	data	along	the	main	stem	of	the	Colorado	River.
	 •	A	lack	of	meaningful	selenium	data.
	 •	A	need	for	flow	information	in	order	to	evaluate	mass	loads	of	pollutants.

Based on our findings, the Watershed and its stakeholders could benefit from the development and 
implementation of a strategic long-term water quality monitoring program. This program would 
streamline the efforts of the entities that currently engage in water quality monitoring and yield more 
useful information to guide future water resource management decisions.

ri•par•i•an
/ri‘pe(ə)rēən,rī-/
adjective

1. of, relating to, or situated on the banks of a river
“all the riparian states must sign an agreement”
2. of, or relating to, wetlands adjacent to rivers and 

streams
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Parameters Sampled
Nutrients
Nutrients are required to support life. However, when added 
to water, an excess of nutrients can cause eutrophication, 
which promotes excessive plant and algae growth resulting 
in severe depletion of dissolved oxygen. In excess, nutrients 
can dramatically alter riverine and riparian habitats. Nutrient 
control is a priority in supporting overall watershed health.

Common sources of nutrients can include runoff from fertilized 
areas, especially where fertilizer is over-applied, individual septic 
disposal systems, concentrated livestock feeding or grazing, and 
municipal or industrial wastewater treatment facilities.

Selenium
Selenium is a naturally-occurring substance found in 
sedimentary rocks in western Colorado. Water infiltrates 
through those formations, and leaches selenium which is 
transported to the nearest waterway. Elevated selenium 
concentrations are particularly detrimental to four endangered 
fish species found in the Colorado River: the humpback 
chub, Colorado pikeminnow, bonytail and razorback sucker. 
Agricultural, residential, and commercial irrigation, unlined 
ponds and canals, and other water uses can mobilize large 
quantities of selenium.

Metals
Metals such as iron, lead, copper, and zinc can impair or be 
lethal to aquatic life if concentrations exceed water quality 
standards. As metals weather naturally in geologic formations 
or through human activity, they can be released into the 
Watershed. Human activities that cause large scale ground 
disturbance, like mining or road construction, expose soils and 
rock at the surface and can accelerate the weathering process 
and increase erosion. Jeff Mitton
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Dissolved Oxygen
Dissolved oxygen is an important indicator of the health of a waterbody and 
sufficient concentrations are required to support healthy aquatic life. Undesirable 
conditions, such as eutrophication, are often characterized by low dissolved 
oxygen concentrations.

Water temperature significantly influences dissolved oxygen concentrations. As 
water temperature increases, dissolved oxygen concentrations decrease. Water 
velocity and turbulence also affect dissolved oxygen concentrations. As water 
flows more quickly and along a more turbulent path, oxygen can be incorporated 
into the water, resulting in increased dissolved oxygen concentrations. In general, 
shallow, slow-moving, and warm waters have the lowest dissolved oxygen 
concentrations. If healthy riparian vegetation is altered, that can affect the 
shading quality and increase stream water temperatures.

Escherichia coli
E. coli is a bacteria found in the intestines of humans and animals. Contact with 
E. coli-contaminated waters can cause nausea, diarrhea, and stomach cramps. 
Potential sources of E. coli include onsite wastewater treatment systems, runoff 
from areas with intense grazing or where manure or other wastes are applied, and 
native wildlife.

BTEX: Benzene, Toluene, Ethylbenzene and Xylene 
Benzene, toluene, ethylbenzene and xylene are soluble hydrocarbon compounds 
associated with natural gas and oil. BTEX concentrations indicate the presence 
of hydrocarbons in a waterbody. However, BTEX concentrations can decline 
rapidly	as	vapors	are	emitted	from	the	water	or	sample.	Locally,	these	compounds	
are important to monitor due to energy development in the Watershed.

Salinity
Salinity, or salts dissolved in water, is an issue throughout the Colorado River 
Basin. In and upstream of the Watershed, there are several geologic strata, 
including hot springs, that deliver salts to the ground or surface waters. Salts 
are not considered pollutants but their detrimental effect on agriculture and 
drinking water taste is well documented. In addition to natural sources, certain 
land use decisions and alternative irrigation practices may impact a river’s salinity.

Jeff Mitton



Middle Colorado Watershed Council Water Quality Data Analysis12

East Watershed
The vast majority of water quality data for the East Watershed indicates that it 
meets applicable standards and supports existing water uses and overall watershed 
health. However, overall lack of data in the East Watershed may be a concern. 
Further data is needed to determine any water quality concern. Many of the 
tributaries that drain off the Flat Tops, like No Name, Spruce, French, Devil’s 
Hole and Paradise Creeks have no record of sampling. The headwaters of Elk and 
Rifle creeks, situated in developed recreational areas, also have not been sampled. 
It will be important to determine the existing quality of those areas and continue 
monitoring them given increased recreational use. South Canyon Creek, Rifle 
Creek, and to a lesser extent Elk Creek are highlighted as priorities for additional 
investigation.

Water quality in South Canyon Creek appears to be impacted by the effect of 
the South Canyon Hot Springs, particularly for stream temperature, dissolved 
oxygen, and E. coli.  Elevated selenium and iron concentrations near the mouth 
of South Canyon Creek may be attributed to other sources and warrants 
additional investigation. 

The available data from Rifle Creek suggest that additional monitoring is needed 
to identify sources of elevated selenium, iron, and E. coli. Rifle Gap Reservoir 
shows low dissolved oxygen concentrations that may point to internal water 
quality issues. This should be studied in greater detail. Water quality impairments 
on the tributaries to Rifle Creek are in need of further evaluation.

South Watershed
In the South Watershed, selenium was identified as a water quality concern. 
Further data collection is recommended to identify potential sources in Mamm, 
Alkali, Dry Hollow, and Divide creeks.

Samples from Battlement Creek show that lead is present at levels that can 
be detrimental to aquatic life, including fish. Additional data collection is 
recommended to determine whether elevated lead concentrations continue to 
persist today, and to identify potential sources.
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West Watershed
Given the history of natural gas development in the 
West Watershed area, volatile organic compounds 
associated with natural gas – benzene, toluene, 
ethylbenzene and xylene (BTEX) – have been 
sampled. The vast majority of these samples indicated 
BTEX concentrations below regulatory levels.

As in the East and South watersheds, there is a data 
gap with respect to selenium. Additional sampling in 
Parachute, Roan and the Dry Fork of Roan creeks is 
needed to fully evaluate this parameter.

With the intersection of unique and important native 
populations of Colorado cutthroat trout, extensive 
recreation, energy development, and agriculture in 
this portion of the Watershed, there is an increased 
need for more consistent and widespread water quality 
sampling and evaluation.

Colorado River Ribbon
The primary concern within the Colorado River 
Ribbon is the lack of water quality monitoring sites 
along the main stem of the river. Without more 
sampling sites, it is difficult to separate the effects of 
the tributaries on water quality from the main stem of 
the river. Currently, the Colorado River lacks an active 
water quality monitoring site west of Rifle, resulting in 
a large and obvious data gap.

Specific parameters that are recommended for further 
evaluation include nutrient data, sediment, E. coli, 
selenium and BTEX.

“Overall, the vast 
majority of water 

quality data in the 
Watershed meets 

applicable standards 
and supports existing 
water uses and overall 

watershed health.”
Melanie Fischer
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Conclusions
The overarching purpose of the Analysis is to inform the Watershed Plan. The key 
objectives are:

1. Compile, analyze and describe surface water quality in the Watershed;
2. Identify surface water quality data gaps;
3. Identify areas where surface water quality issues may be present.

The Analysis focused on areas where water quality standards were not met or 
where there is a lack of data. Overall, the vast majority of water quality data in the 
Watershed meets applicable standards, supports existing water uses and indicates 
overall Watershed health.

Spatial and Temporal Data Gaps
The Analysis identified several data gaps and monitoring needs for the Watershed. 
It has been noted that the basin does have a considerable number of monitoring 
locations, however, spatial and temporal sampling consistency has been lacking. The 
Analysis corroborated these findings - 80% of the locations were sampled three times 
or fewer, which limits the ability to identify patterns or trends.

In each of the subwatersheds, the majority of the monitoring locations are in 
tributaries near the confluence with the Colorado River or concentrated on the main 
stem of some of the larger drainages such as Divide, Mamm or Parachute Creeks. The 
headwaters typically lack water quality data. It is not currently possible to evaluate 
the effect of major tributaries in the Watershed on the Colorado River due the lack of 
monitoring locations that isolate the tributaries.

Given the ecological and economic value of the lands in the Watershed, a 
comprehensive collection of water quality data should be completed. This is 
particularly important given the populations of Colorado River Cutthroat Trout and 
the high quality of the fisheries found on the Roan Plateau. 

These factors even further underscore the need for a long-term monitoring strategy 
in the Watershed. The information from the Analysis should be combined with 
monitoring strategies proposed for the Piceance Basin in the 2013 regional USGS 
water quality monitoring plan. These resources can be used to design a plan specific to 
the Watershed.

Understanding the 
nature of data gaps 
in the Watershed is 
vital to improving 

the existing 
monitoring efforts.

-MCWC Water 
Quality Analysis
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Information Data Gaps
The findings in the Analysis are in line with the recommendations from the 2013 
regional USGS water quality monitoring plan and identify information data 
gaps for selenium, nutrients, E. coli, iron, lead, copper and zinc.

Existing data do not suggest that nutrients are a particular widespread or 
consistent issue in the Watershed. However, the data set is limited in both 
sample size and spatial distribution, thus any conclusions drawn from it are 
considered tentative. Additional data collection is recommended in much of the 
Watershed. Current regulations may increase the amount of data available in the 
future, and these should be incorporated into any future evaluations. 

The Analysis identified South Canyon Creek, Rifle Creek and, to a lesser extent, 
Elk Creek as priorities for additional investigation. Water in South Canyon 
Creek appears to be influenced by the South Canyon Hot Springs, particularly 
for E. coli and stream temperature. However, selenium and iron concentrations 
near the mouth of South Canyon Creek may be attributed to outside sources 
and warrant additional investigation. The available data from Rifle Creek suggest 
that additional monitoring should occur to identify the sources of selenium, iron 
and E. coli. Future sampling efforts should better characterize the tributaries of 
Rifle Creek including the east, middle and west forks and Government Creek.

In the South Watershed, additional sampling should occur to better understand 
selenium concentrations and identify potential sources. Mamm Creek, Alkali 
Creek, Dry Hollow Creek and Divide Creek are priority areas for additional 
collection.

Inappropriate	mean	reporting	limits	(MRL)	have	created	a	data	gap	in	the	West	
Watershed. An initial remedy is to assure that all entities collecting data in the 
Watershed	use	the	appropriate	MRL	for	selenium	analysis.

There is a lack of stream flow data throughout the entire Watershed. Without 
robust flow data, it is not possible to characterize pollutant loads in tributaries 
or on the main stem of the Colorado River. Flow data linked with chemical data 
will	allow	for	the	development	of	accurate	Total	Maximum	Daily	Load	reports.

Laurie DeMent
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