LAKE FORK VALLEY CONSERVANCY
LONG TERM MONITORING PLAN:
2012 TO 2022

Prepared For:

Lake Fork Valley Conservancy
PO Box 123

Lake City, Colorado 81235
www.lfvc.org
Prepared By:

Ashley Bembenek

Alpine Environmental Consultants LLC
PO Box 3353

Crested Butte, CO 81224
(406) 599-3914

abembenek@yahoo.com

CONTENTS
1.0

INTRODUCTION ................................................................................................................................. 1

2.0

LAKE FORK OF THE GUNNISON RIVER WATERSHED ......................................................................... 2

3.0

PURPOSE OF LONG TERM MONITORING PLAN ................................................................................ 5

4.0

WATERSHED VISION.......................................................................................................................... 5

5.0

DESIRED OUTCOME ONE .................................................................................................................. 6

5.1

Short Term Goals .......................................................................................................................... 7

5.2

Medium Term Goals ..................................................................................................................... 7

5.3

Long Term Goals ........................................................................................................................... 7

6.0

DESIRED OUTCOME TWO ............................................................................................................... 11

6.1

Short Term Goals ........................................................................................................................ 11

6.2

Medium Term Goals ................................................................................................................... 11

6.3

Long Term Goal ........................................................................................................................... 12

7.0

DESIRED OUTCOME THREE ............................................................................................................. 16

7.1

Short Term Goals ........................................................................................................................ 16

7.2

Medium Term Goals ................................................................................................................... 16

7.3

Long Term Goal ........................................................................................................................... 17

8.0

DESIRED OUTCOME FOUR .............................................................................................................. 20

8.1
9.0

Short Term Goal .......................................................................................................................... 20
IMPLEMENTATION TIMELINES AND PROJECT DESCRIPTIONS ........................................................ 20

9.1

Deadman Creek Characterization Project: May and August 2013 ............................................. 20

9.1.1

Project Rationale and Objectives ........................................................................................ 20

9.1.2

Project Locations and Logistics ........................................................................................... 21

9.2

Upper Lake Fork Watershed Characterization Project: June and August 2012 .......................... 24

9.2.1

Project Rationale and Objectives ........................................................................................ 24

9.2.2

Project Locations and Logistics ........................................................................................... 28

9.3

Fleece Ilma Tracer Tests: July 2012 ............................................................................................. 28

9.3.1

Project Rationale and Objectives ........................................................................................ 28

9.3.2

Project Locations and Logistics ........................................................................................... 30

9.4

2012 Timeline and Event Summary ............................................................................................ 31

9.5

Lower Lake Fork Characterization Project: August 2013 ............................................................ 32

9.5.1

Project Rationale and Objectives ........................................................................................ 32

9.5.2
9.6

Project Locations and Logistics ........................................................................................... 32

Long Term Monitoring Network Sample Collection: June and August 2014 .............................. 35

9.6.1

Project Rationale and Objectives ........................................................................................ 35

9.6.2

Project Locations and Logistics ........................................................................................... 35

9.6.3

LFVC BIENNIAL MONITORING REPORT ............................................................................... 41

10.0

CONCLUSION ................................................................................................................................... 41

11.0

CONTACTS ....................................................................................................................................... 42

12.0

DEFINITIONS AND ABBREVIATIONS ................................................................................................ 42

13.0

REFERENCES CITED.......................................................................................................................... 46

FIGURES
Figure 1. Lake Fork of the Gunnison River Watershed, in Southwestern Colorado .................................... 3
Figure 2. Water Quality Monitoring Locations for the 2013 Deadman Creek Characterization Project ... 22
Figure 3. Water Quality Monitoring Locations from the Upper Lake Fork Characterization Projects....... 25
Figure 4. Proposed Water Quality Monitoring Locations for the Lower Lake Fork Characterization
Project: 2013 ............................................................................................................................................... 33
Figure 5. Long Term Water Quality Monitoring Locations ........................................................................ 37

TABLES
Table 1. Water Bodies of Interest in the Lake Fork of the Gunnison River Watershed .............................. 4
Table 2. Short Term Goal 1 for Desired Outcome One ................................................................................ 8
Table 3. Short Term Goal 2 for Desired Outcome One ................................................................................ 8
Table 4. Short Term Goal 3 for Desired Outcome One ................................................................................ 9
Table 5. Medium Term Goal 1 for Desired Outcome One ........................................................................... 9
Table 6. Medium Term Goal 2 for Desired Outcome One ........................................................................ 10
Table 7. Long Term Goal 1 for Desired Outcome One ............................................................................... 10
Table 8 Short Term Goal 1 for Desired Outcome Two .............................................................................. 13
Table 9. Short Term Goal 2 for Desired Outcome Two .............................................................................. 13
Table 10. Short Term Goal 3 for Desired Outcome Two ............................................................................ 14
Table 11. Medium Term Goal 1 for Desired Outcome Two ....................................................................... 14
Table 12. Medium Term Goal 2 for Desired Outcome Two ....................................................................... 15
Table 13. Short Term Goal 1 for Desired Outcome 3 ................................................................................. 18
Table 14. Medium Term Goal 1 for Desired Outcome 3 ............................................................................ 18
Table 15. Long Term Goal 1 for Desired Outcome 3 .................................................................................. 19
Table 16. 2013 Deadman Creek Characterization Event: High Flow Water Quality and Low Flow Water
Quality and MI Samples. ............................................................................................................................ 23
Table 17. Upper Lake Fork Characterization Summary: Table 1 of 2 ......................................................... 26
Table 18. 2012 Upper Lake Fork Characterization Project: High Flow Water Quality and Low Flow Water
Quality and MI Samples ............................................................................................................................. 29
Table 20. Proposed 2012 Schedule of Events ............................................................................................ 31
Table 21. 2013 Lower Lake Fork Characterization Project: Low Flow Water Quality and MI Samples. ... 34
Table 22. LFVC Long Term Water Quality Monitoring Network: Goal Association and Monitoring Priority
Score. .......................................................................................................................................................... 38
Table 23. LFVC Long Term Water Quality Monitoring Network: Locations Sampled by Monitoring
Partners ....................................................................................................................................................... 39
Table 24. LFVC Long Term Water Quality Monitoring Network: Biennial Monitoring Locations and
Sample Types ............................................................................................................................................. 40

Lake Fork Valley Conservancy
Long Term Monitoring Plan

1.0 INTRODUCTION
The Lake Fork Valley Conservancy (LFVC) is a nonprofit organization that seeks to sustain and
enhance the environmental and rural character of the Lake Fork of the Gunnison River Watershed (Lake
Fork Watershed) through education, restoration, and stewardship. The organization, originally formed
in 2002, collaborates with other stakeholders to improve environmental stewardship within the Lake
Fork Watershed.
This long term monitoring plan is intended to provide guidance for the LFVC and its partners.
This plan assures that water quality monitoring in the Lake Fork Watershed integrates efforts among
various agencies, reduces waste and overlap, promotes data sharing and provides the tools to evaluate
success. The initial time frame for this plan is ten years, from 2012 to 2022. However, this plan is a
living document that will be revised based upon the outcomes of our analysis of the monitoring data.
This plan will be reviewed annually and updated every three years. Updates will evaluate the status of
specific monitoring goals as well as the overall effectiveness of the plan.
To be effective this plan must incorporate as many stakeholders as possible. Since its inception,
the LFVC has cultivated a vision for the Lake Fork Watershed; that vision is presented in the Lake Fork
Valley Conservancy Watershed Stewardship Plan (LFVC 2010). Both the Watershed Plan and Long Term
Monitoring Plan include input from many stakeholders including local community members and
businesses, local government, the Bureau of Land Management (BLM), the US Forest Service (USFS), the
National Park Service (NPS), the US Geological Survey (USGS), the Colorado Department of Reclamation
and Mining Safety (DRMS), the Colorado Division of Parks and Wildlife (CDPW), CDPW’s River Watch
program, Western State College(WSC), the Environmental Protection Agency (EPA), and the Colorado
Department of Public Health and Environment (CDPHE). This Monitoring Plan is closely aligned with the
ideas presented in the Watershed Plan. The Monitoring Plan also incorporates findings from the LFVC
Water Quality Data Analysis and Summary (AEC, 2011). Together these documents provide a
comprehensive set of tools and data to guide our planning efforts.
This Monitoring Plan proceeds by briefly describing the Lake Fork Watershed (Section 2.0). The
purpose of the plan is described in Section 3.0. Section 4.0 presents the watershed vision. Desired
outcomes are outlined in Sections 4.0 through 8.0. Each section outlines short, medium and long term
goals for each desired outcome. The desired products, audiences and specific monitoring techniques
associated with each goal are presented in Tables 2 through 15 and included in the respective sections.
Section 9.0 presents implementation timelines and project details including: specific sample collection
techniques, frequency and analysis efforts for 2012 and 2013. A brief summary of the plan strategy is
presented in the conclusion (Section 10.0). Plan contacts, definitions and abbreviations, and references
cited are included in sections 11.0 through 13.0.
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2.0 LAKE FORK OF THE GUNNISON RIVER WATERSHED
The Lake Fork Watershed is located in southwestern Colorado, draining about 433 square miles
on the northeast side of the San Juan Mountains, and is wholly contained within Hinsdale and Gunnison
Counties (Figure 1). The Lake Fork Watershed has approximately 318 miles of rivers and streams (both
perennial and intermittent).
The Lake Fork River flows from the headwaters in American Basin to Lake San Cristobal, about
2.5 miles south of Lake City (Figure 1). Cottonwood Creek is a major tributary to the upper Lake Fork
River. The two streams converge near Sherman. Approximately two miles downstream from the outlet
of Lake San Cristobal, Henson Creek flows into the Lake Fork River (Figure 1). Henson Creek is the
largest tributary to the Lake Fork River. Contributions from Henson Creek often double the flow in the
Lake Fork. Beyond the confluence, the Lower Lake Fork continues to the river’s terminus at Blue Mesa
Reservoir, approximately 30 miles downstream. The watershed has been divided into three subwatersheds, the Upper Lake Fork (ULF), Henson Creek (HC) and Lower Lake Fork (LLF) watersheds
(Figure 1). Major water-bodies are presented in Table 1 by sub-watershed.
The Lake Fork Watershed consists of complex geology in a mountainous setting. The Lake Fork
Watershed is part of the larger San Juan volcanic field. This volcanic field rests upon Paleozoic
sedimentary rocks and Precambrian basement rocks. Erosion and other processes have exposed these
ancient rocks at the terminus of the watershed, and in other locations these rocks are below thick
volcanic strata. Hanging and U-shaped valleys found throughout the watershed provide evidence of
glacial processes. The landscape remains relatively young, as mass wasting, erosion and other geologic
and fluvial processes continue to act on the complex terrain features in the upper watershed. Such
activity has limited soil development in the upper watershed. Deposition processes and moderate
topography have increased the degree of soil formation in the lower watershed.
Historically, the watershed has hosted ranching and mining as the primary economic engines.
More recently, the economic center has shifted to tourism and recreation. Lake City, with a permanent
population of approximately 400 and a seasonal population upwards of 3,000 people, is the most
notable population center in the watershed and the only incorporated town. The watershed is
approximately 80 percent public land. The BLM oversees about 53 percent of the public land. The USFS
administers 27 percent of the public land. The Colorado Division of Parks & Wildlife (CDPW) and
Hinsdale County own parcels that account for less than 0.5 percent of the public land. Hinsdale County
owns and manages a campground and the boat docks on the shores of Lake San Cristobal.
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Figure 1. Lake Fork of the Gunnison River Watershed, in Southwestern Colorado
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Table 1. Water Bodies of Interest in the Lake Fork of the Gunnison River Watershed

Lake Fork Watershed: Water Bodies of Interest
Upper Lake Fork Watershed

Lake Fork River
Silver Creek
Cooper Creek
Cottonwood Creek
Wager Gulch
Lake San Cristobal
Slumgullion Creek
Henson Creek Headwaters (above Palmetto Gulch)
Palmetto Gulch

Henson Creek Watershed

Henson Creek
Schafer Gulch
Boulder Gulch
North Fork of Henson Creek
Lee Smelter Gulch
Pole Creek
Nellie Creek
Crystal Creek
Owl Gulch
Modoc Creek
Lake Fork River

Lower Lake Fork Watershed

Deadman Gulch
Independence Gulch
Devil Creek
Fourth of July Creek
Elk Creek
Dwyer Gulch
Trout Creek
Yeager Gulch
Indian Creek
Willow Creek
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3.0 PURPOSE OF LONG TERM MONITORING PLAN
This plan transfers LFVC’s vision for the watershed into desired outcomes and specific monitoring
goals. This document provides a baseline to prepare sampling and analysis project plans (SAPP). The
plan also provides the tools to monitor and assess progress toward the monitoring goals. The plan can
also be used to evaluate the organization’s success with respect to sample collection, data management,
reporting, and public education.
This plan introduces a biennial long term monitoring schedule (Section 9.6) and includes
characterization projects that will be completed prior to the first cycle of the biennial plan in 2014. One
characterization project and a site investigation will be completed in 2012. Two characterization
projects are included in the plan and scheduled for 2013. Long term monitoring on the biennial
schedule will begin in 2014. Section 9.6 details the rationale for this approach and outlines the locations
and monitoring techniques. This plan is a living document. Over time the effectiveness and relevance of
this plan relies on appropriate revisions. Plans and goals may change; this document and subsequent
versions are a way to track those changes.

4.0 WATERSHED VISION
The Lake Fork Valley Conservancy seeks to sustain and enhance the environmental and rural
character of the Lake Fork of the Gunnison River valley through education, restoration, and stewardship
(LFVC 2012). “It is our vision that the Lake Fork of the Gunnison River drainage be a healthy watershed
that is defined by a balance of resource conservation, economic opportunity, recreational activities and
community values. The health of the watershed will be sustained, protected and improved by a broadbased partnership of an educated citizenry, nonprofit groups and governmental entities” (LFVC 2012).
Through the planning process the LFVC stakeholders identified the following desired outcomes:
1. To have a healthy and diverse macro invertebrate community that is capable of supporting a
healthy native and sport fish population, and a viable fishing industry.
2. To substantially reduce water quality impairments associated with historic abandoned mines in
the Lake Fork Watershed.
3. To have longitudinal connectivity that is supportive of a functional ecosystem.
4. Understand the role of climate change in the Lake Fork Watershed and create management
strategies that incorporate these findings.
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The sections that follow define specific details, and where possible measureable elements, for each
desired outcome. For each desired outcome, we have identified short, medium and long term goals.
These goals provide the means to accomplish and evaluate progress toward each desired outcome.
Each goal is summarized in a table. The goal tables summarize the elements required to reach each
goal. The goal tables provide a starting point for sampling and analysis project plan (SAPP) creation,
field planning and scheduling, data analysis and sharing, and products for each target audience.
The time frames associated with short, medium and long term goals are less than two years, three
to seven years, and greater than seven years, respectively. In general, short term goals are a higher
priority than medium and long term goals. To further support prioritization among each of the goals, a
priority level has been assigned to each goal. The priority levels are low, medium, and high. Most short
term goals are more clearly defined than medium and long term goals. This may be due to the fact that
additional information, not yet available, will shape the specific elements of a given medium or long
term goal. Where possible, the strategy to collect the additional information is outlined in the medium
or long term goal.
Some of the short term goals are administrative in nature, but they are priority items for the LFVC
and affect future monitoring activities. Once again it is important to recognize that is document is a
planning tool and relies on future updates and evaluations to assure that it remains useful to the LFVC.

5.0 DESIRED OUTCOME ONE
Desired Outcome 1: To have a healthy and diverse macro invertebrate community that is capable of
supporting a healthy native and sport fish population and a viable fishing industry. Where,
a. Macroinvertebrate health defined as meeting or exceeding the following parameters
from representative samples: macroinvertebrate multi matrix index (MMI, CDPHEWQCD 2010) score > 50, and/or Hilsenhoff Biotic Index < 4.0.
b. Macroinvertebrate diversity is defined as meeting or exceeding the following
parameters from representative samples: Shannon’s Diversity Index > 2.75 and
evenness > 0.7.
c. Macroinvertebrate health and diversity data will be compared be compared to historic
data from selected locations. The metrics defined in items a and b will be used to assess
change at each location.
d. Fish populations meet or exceed the CDPW criteria for Gold Medal and Wild Trout
Waters (CDP&W, 2008) in the Lower Lake Fork River as well as maintain or improve
existing conditions (CDPW, 2009).
e. An increased percentage of water quality samples collected from each regulatory
segment in the Lake Fork Watershed meet numeric standards.
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5.1 Short Term Goals

1. Determine whether aquatic life is impaired in the Upper Lake Fork Watershed, specifically the
reach between Cooper and Silver Creeks, and identify potential sources of impairment. The
data will be used to resolve the provisional listing for non-attainment of the aquatic life
standard on the Mainstem of the Lake Fork River (COGUUG29a) between Cooper and Silver
Creeks. Table 2 presents detailed information to accomplish and evaluate short term goal 1.
This goal is a high priority. More details for this project are presented in Section 9.2.
2. Define baseline conditions for macroinvertebrate assemblages in the Upper Lake Fork
Watershed with data collected in August 2012 (see Section 9.2). Determine whether additional
macroinvertebrate characterization is necessary (Table 3). This goal is a medium priority.
3. Maintain or improve the fisheries in the Lower Lake Fork. Review reports produced by the
CDPW to assess the health of fish communities in the Lower Lake Fork. In particular, verify
whether fishery metrics remain similar to or better than those reported in 2009 (CDPW, 2009).
Evaluation will occur immediately following release of the new report, likely in 2012. This
evaluation should occur each time that the CDPW publishes the Fish Survey and Management
Information Report (Table 4). This goal is a medium priority.

5.2 Medium Term Goals

1. Characterize macro invertebrate communities in the Lower Lake Fork Watershed including
tributaries. This data will supplement existing base line data. Data collection will occur in 2013.
Results will provide a more detailed picture of existing conditions and dictate whether
additional monitoring is necessary (Table 5). The characterization project will also include water
quality samples. Results from the characterization event will help identify long term
macroinvertebrate monitoring locations (see medium term goal 2). Section 9.5 provides
additional detail on this project. This is a medium priority goal.
2. Assess macroinvertebrate population health and diversity on the mainstem of the Lake Fork and
selected tributaries. Sample collection will occur at a network of fixed monitoring locations.
This data will be compared to baseline data and evaluated with respect to the following
parameters: MMI score > 50, and Hilsenhoff Biotic Index < 4.0, Shannon’s Diversity Index > 2.75
and evenness > 0.7. Initial sample collection will begin in 2014 and continue on a biennial basis
thereafter. Section 9.6 provides additional details on the long term monitoring program. This is
a high priority goal.

5.3 Long Term Goals

1. Use the accumulated data set to assess changes in macroinvertebrate assemblages. The
analysis will present CDPHE MMI scores through time at each long term macroinvertebrate site.
This evaluation is critical to our understanding of macroinvertebrate communities, fishery
health, longitudinal connectivity and overall watershed health.
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Desired Outcome 1: To have a healthy and diverse macroinvertebrate community that is capable of supporting a healthy native and sport fish
population and a viable fishing industry.
Short Term Goal 1: Determine whether aquatic life is impaired in the Upper Lake Fork Watershed, specifically the reach between Cooper and
Silver Creeks, and identify potential sources of impairment.
Action Plan
Collect paired macroinvertebrate (MI) and water chemistry (WC) samples and field parameters (FP)
Monitoring Schedule
June (WQ only) and August 2012 (MI and WQ)
Monitoring Technique(s)
BLM or CDPHE Protocol for MI samples, LFVC protocol for water chemistry and field parameters
Monitoring Locations
15 locations on Cooper and Silver Creeks and bracket locations on the mainstem of the Lake Fork.
Sampling & Analysis Project Plan Will be completed in May 2012
Data Management Plan
Review and upload electronic results from laboratories to CDSN-AWQMS before year end
Laboratory
USU Bug Lab for MI samples and CDPHE Lab for water chemistry samples
Primary Audience
LFVC, WQCD, WSC, NPS, CDPW, DRMS, BLM and USFS
Secondary Audience
TU, angling community, local government, landowners, GBRT, CRWCD and general public
Product(s)
Raw data for primary audience, summary of findings for secondary audience
Product Delivery
Electronically to primary audience in fall 2012 and summarized in annual report for secondary audience
Final Outcome
CDPHE makes a determination with respect to aquatic life impairment on the Lake Fork between Cooper and
Silver Creeks. The 2014 303(d) list will document the determination for aquatic life (or removal).
Primary Contact(s)
Ashley Bembenek, Camille Richard, and Kevin Alexander
Other Contact(s)
Rebecca Anthony

Table 3. Short Term Goal 2 for Desired Outcome One
Desired Outcome 1: To have a healthy and diverse macro invertebrate community that is capable of supporting a healthy native and sport fish
population and a viable fishing industry.
Short Term Goal 2: Use MI data colleceted in August 2012 to define baseline conditions in the Upper Lake Fork Watershed; determine whether
additional macroinvertebrate characterization is necessary.
Action Plan
Collect paired macroinvertebrate (MI) and water chemistry (WC) samples and field parameters (FP)
Monitoring Schedule
August 2012
Monitoring Technique(s)
BLM or CDPHE Protocol for MI samples
Sampling & Analysis Project Plan Will be completed by May 2012
Data Management Plan
Review and upload electronic results from laboratories to CDSN-AWQMS before year end
Laboratory
USU Bug Lab for MI samples and EPA Lab for water chemistry samples
Primary Audience
LFVC, WQCD, WSC, NPS, CDPW, DRMS, BLM and USFS
Secondary Audience
TU, angling community, local government, landowners, GBRT, CRWCD and general public
Product(s)
Raw data for primary audience, summary of findings for secondary audience
Product Delivery
Electronically to primary audience in fall 2012 and summarized in annual report for secondary audience
Final Outcome(s)
The baseline MI assessment is included in the LFVC Annual Report. Determine a MI sample schedule, locations
and frequency, for the Upper Lake Fork Watershed.
Primary Contact(s)
Camille Richard and Kevin Alexander
Other Contact(s)
NA
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Desired Outcome 1: To have a healthy and diverse macro invertebrate community that is capable of supporting a healthy native and sport fish
population and a viable fishing industry.
Short Term Goal 3: Review CP&W reports from the Lower Lake Fork. Verify that fishery metrics are similar to, or better than, reported in 2009.
Action Plan
Review report produced by Dan Brauch at CP&W
Monitoring Schedule
NA
Monitoring Technique(s)
NA- see report for CP&W protocols
Sampling & Analysis Project Plan NA
Data Management Plan
Review report and assess data and results
Laboratory
NA
Primary Audience
LFVC, WQCD, WSC, NPS, DRMS, BLM and USFS
Secondary Audience
TU, angling community, local government, landowners, GBRT, CRWCD and general public
Product(s)
Circulate a copy of CDPW report to primary audience, create a brief summary for secondary audience
Product Delivery
Electronically to primary audience in late 2012 and summarized for annual report, press releases in local papers
and on websites
Final Outcome(s)
Recent fisheries data is compared to existing (2009) data to evaluate changes in the fishery over time.
Primary Contact(s)
Camille Richard and Dan Brauch
Other Contact(s)

NA

Table 5. Medium Term Goal 1 for Desired Outcome One
Desired Outcome 1: To have a healthy and diverse macro invertebrate community that is capable of supporting a healthy native and sport fish
Medium Term Goal 1: Collect additional macro invertebrate samples in the Lower Lake Fork Watershed, including unsampled tributaries to better
define baseline conditions.
Action Plan
Collect paired macro invertebrate (MI), water chemistry (WC) samples and field parameters (FP)
Monitoring Schedule
Summer 2013
Monitoring Technique(s)
BLM or CDPHE Protocol for MI samples, LFVC protocol for water chemistry and field parameters
Sampling & Analysis Project Plan Will be written in spring 2013
Data Management Plan
Review and upload electronic results from laboratories to CDSN-AWQMS before year end
Laboratory
USU Bug Lab for MI samples and EPA Lab for water chemistry samples
Primary Audience
LFVC, WQCD, WSC, NPS, CDPW, DRMS, BLM and USFS
Secondary Audience
TU, angling community, local government, landowners, GBRT, CRWCD and general public
Product(s)
Raw data for primary audience, summary of findings for secondary audience
Product Delivery
Electronically to primary audience in fall 2012 and summarized in annual report for secondary audience
Final Outcome(s)
The baseline MI assessment is included in the LFVC Annual Report. Determine a MI sample schedule, locations
and frequency, for the Upper Lake Fork Watershed.
Primary Contact(s)

Other Contact(s)

Kevin Alexander and Camille Richard
Dan Brauch and Andrew Breibart. Andrew can provide recommendations for selected tributaries following the
rangeland assessment. The assessment will be completed in summer 2012, it includes field parameter
measurements and flow estimates for tributaries and springs in the Lower Lake Fork Watershed.
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Table 6. Medium Term Goal 2 for Desired Outcome One
Desired Outcome 1: To have a healthy and diverse macro invertebrate community that is capable of supporting a healthy native and sport fish
Medium Term Goal 2: Assess MI population health and diversity at a network of fixed monitoring locations.
Action Plan
2013: Assess results from 2012 ULF and LLF monitoring events to determine suitable locations for long term MI
sampling. Summer 2014: Sample MI at long term monitoring locations; continue on a biennial basis.
Monitoring Schedule
Biennially beginning in 2014, ideally MI samples will be paired with WQ samples
Monitoring Technique(s)
BLM or CDPHE Protocol for MI samples, LFVC protocol for water chemistry and field parameters
Sampling & Analysis Project Plan Written in the winter of each sample year
Data Management Plan
Review and upload electronic results from laboratories to CDSN-AWQMS before year end
Laboratory
USU Bug Lab for MI samples and EPA Lab for water chemistry samples (or other qualified laboratory)
Primary Audience
LFVC, WQCD, WSC, NPS, CDPW, DRMS, BLM and USFS
Secondary Audience
TU, angling community, local government, landowners, GBRT, CRWCD and general public
Product(s)
Table and map for primary audience, summary of monitoring results in annual reports.
Product Delivery
Electronically to primary audience in fall of each year and summarized in annual report for secondary audience
Final Outcome(s)
Biennial monitoring beginning in 2014. Evaluation of MI population health and diversity included in annual
reports.
Primary Contact(s)
Kevin Alexander and Camille Richard
Other Contact(s)
NA

Lake Fork Valley Conservancy
Long Term Monitoring Plan

Table 7. Long Term Goal 1 for Desired Outcome One
Desired Outcome 1: To have a healthy and diverse macro invertebrate community that is capable of supporting a healthy native and sport fish
population and a viable fishing industry.
Long Term Goal 1: Use accumulated data to assess changes in the macro invertebrate assemblages through time; relate these findings to overall
Action Plan
2017 and 2022: use data presented in LFVC annual reports to compare MI communities through time. At each
monitoring location, assess shifts in MI taxa: ephemoptera, plecoptera, and trichoptera, MMI and HBI score,
diversity and evenness. Relate findings to overall watershed health and longitudinal connectivity.
Monitoring Schedule
NA
Monitoring Technique(s)
NA
Sampling & Analysis Project Plan NA
Data Management Plan
NA
Laboratory
NA
Primary Audience
LFVC, WQCD, WSC, NPS, CDPW, DRMS, BLM and USFS
Secondary Audience
TU, angling community, local government, landowners, GBRT, CRWCD and general public
Product(s)
Detailed technical report for primary audience, summary of findings for secondary audience
Product Delivery
Electronically to primary audience in late 2012 and summarized for a press release in local papers and websites
Final Outcome(s)
MI populations assessed in 2017 and 2022 to evaluate long term trends.
Primary Contact(s)
Kevin Alexander and Camille Richard
Other Contact(s)
NA
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6.0 DESIRED OUTCOME TWO
To substantially reduce water quality impairments associated with historic abandoned mines in the
Lake Fork Watershed. Where,
a. Following reclamation projects in the watershed measureable metal load reductions will
occur locally and on a segment-wide basis.
b. Henson Creek at Lake City meets CDPHE water quality criteria for all metals and water
quality improvements (i.e. load reductions) are also apparent at upstream locations in
the Henson Creek Watershed.

6.1 Short Term Goals

1. Assist CDPHE TMDL Staff (Skip Feeney) with data collection from Deadman Creek in 2013.
Water quality and quantity data will be collected during two events to support TMDL
development. Section 10.1 provides additional details on this project. Table 8 summarizes the
strategy to accomplish this goal. The goal is a high priority.
2. Collect water quality data in the Upper Lake Fork Watershed to characterize metal sources and
loads. Manganese concentrations and distributions will be assessed to address the Monitoring
and Evaluation status of the Upper Lake Fork River between Cooper and Silver Creeks. Sample
collection will occur in June and August to characterize high and low flow conditions (Table 9).
The August sample event will coincide with macroinvertebrate monitoring project (Table 2).
Section 9.2 provides additional details on this project.
3. Support additional characterization efforts at the Fleece-Ilma Mine. Surface water quality at the
Fleece-Ilma Mine has been characterized in the past. The water quality data indicate that the
mines are a substantial metal source that ultimately reaches the Lake Fork River. However, the
extent to which shallow groundwater influences metal loading is unclear. A tracer test will be
used to characterize groundwater flow patterns near the mine workings. The tracer test will be
completed in August 2012 by Catherine Carella, a graduate student from University of ColoradoBoulder, with support from DRMS, EPA, and LFVC staff (Table 10). Section 9.3 provides
additional detail on this project. This is a high priority project.

6.2 Medium Term Goals

1. Support post-reclamation water quality monitoring in the Lake Fork Watershed. Funding for
reclamation at the Hough Mine has been secured. The final phase of planning is underway.
Construction bids will be evaluated in the summer of 2012. Construction may begin as early as
fall 2012 however; the bulk of the project will be completed in the summer of 2013. The project
will be completed with seeding in fall 2013 and may include plantings in the spring of 2014.
Post-reclamation water quality monitoring will begin in the fall of 2013 and continue in the
spring of 2014. Sample collection will likely occur three times in the first year post reclamation
(2014). A specific sample schedule for year one and additional years will be developed in 2013;
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a SAPP will be developed at this time as well. Reclamation success will be evaluated from this
data and shared with the primary and secondary audiences.
Other reclamation projects, like the Wyoming Mine or maintenance work at the Roy
Pray, have been scoped and may proceed in the next several years. The Golden Wonder mine,
which lies in the Deadman Creek drainage, may go to reclamation sometime in the near future.
Source water controls may be installed at the Fleece-Ilma Mine in the future. The LFVC will
address the post-reclamation monitoring needs as they arise, and document those efforts in
revisions of this plan. Table 11 documents the details that are available for this project at this
time. This goal is a high priority. Further, the LFVC will assistance with reclamation planning or
funding for other abandoned mines in the watershed, as needed.
2. Monitor and assess water quality in the Henson Creek Watershed with long term monitoring
locations. Dissolved and total metals, pH, flow, and field parameters will be collected on a
biennial basis from the long term monitoring locations. Henson Creek at Lake City (HC-LC) will
be a focal point for this project. The location has the longest data record and provides a final
evaluation point of water quality in Henson Creek before it enters the Lake Fork. Further,
existing data suggests that Henson Creek at Lake City has the potential to attain chronic
cadmium and zinc standards (AEC, 2011). For both cadmium and zinc the average
concentrations meet the respective standards and the 85th percentile values (used for regulatory
assessment) are over the criteria (AEC, 2011). This suggests that additional reclamation
projects, especially the Hough Mine, may reduce cadmium and zinc loads, so that attainment
becomes possible for this segment. Section 9.6 describes the long term monitoring program.
Following reclamation at the Hough Mine, to be completed in late 2013, water quality
improvements may occur throughout the watershed. This monitoring approach will quantify
the improvements, if any (Table 12). Further, this concept will be adapted to other areas of the
watershed should additional reclamation occur; potential sites include the Wyoming and FleeceIlma Mines. This project is a high priority.

6.3 Long Term Goal

1. To date the Roy Pray and Ute-Ulay Mines have been reclaimed. Reclamation is slated for the
Hough and Wyoming Mines in the next three to five years. Following these or other reclamation
projects in the Palmetto Gulch and Henson Creek watersheds, LFVC will use water quality data
to determine whether existing WQCD standards are suitable for Palmetto Gulch (COGUUG31)
and Henson Creek (COGUUG 30). If necessary, LFVC will initiate a “use attainability analysis”
with the WQCD to identify appropriate standards for segments within the watershed.
A use attainability analysis is a substantial project that requires a large body of high
quality data. For these segments, the analysis would require historic and current water quality
data from Palmetto Gulch and Henson Creek. As well as the data used to document water
quality conditions following reclamation. The analysis would include data collected by all parties
that have worked in the watershed. The analysis would also address the TMDLs from each
segment, reclamation feasibility, and other factors.
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Table 8 Short Term Goal 1 for Desired Outcome Two
Desired Outcome 2: To substantially reduce water quality impairments associated with historic abandoned mines in the Lake Fork Watershed.
Short Term Goal 1: Assist with data collection on Deadman Creek to support TMDL development to address impairment of pH, Cd, Cu, Mn, Se, and
Zn.
Action Plan
Assist CDPHE Staff with data collection during two sample events.
Monitoring Schedule
May 2013 and August 2013.
Monitoring Technique(s)
CDPHE or DRMS protocol for water chemistry, flow and field parameters
Sampling & Analysis Project Plan Written in early 2013 by Skip Feeney and LFVC Staff
Data Management Plan
Review and upload electronic results from laboratories to CDSN-AWQMS before year end
Laboratory
CDPHE lab for water chemistry samples
Primary Audience
CDPHE, DRMS, LFVC, EPA, WQCD, WSC, NPS, CDPW, BLM, USFS and affected landowners
Secondary Audience
TU, angling community, local government, landowners, GBRT, CRWCD and general public
Product(s)
Raw data for primary audience, summary of findings for secondary audience
Product Delivery
Electronically to primary audience in fall 2012 and summarized in annual report for secondary audience
Final Outcome
Data used to develop TMDL and identify reclamation projects in the Deadman Creek Watershed
Primary Contact(s)
Skip Feeney, Tara Tafi, and Camille Richard
Other Contact(s)
Rebecca Anthony
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Table 9. Short Term Goal 2 for Desired Outcome Two

Desired Outcome 2: To substantially reduce water quality impairments associated with historic abandoned mines in the Lake Fork Watershed.
Short Term Goal 2: Collect water quality data in the Upper Lake Fork Watershed to characterize metal sources and loads, especially Mn.
Action Plan
Collect samples during high and low flow conditions from 11 locations in the Upper Lake Fork Watershed.
Monitoring Schedule
June 2012 and August 2012
Monitoring Technique(s)
CDPHE or DRMS protocol for water chemistry, flow and field parameters
Sampling & Analysis Project Plan April 2012 by Ashley Bembenek
Data Management Plan
Review and upload electronic results from laboratories to CDSN-AWQMS before year end
Laboratory
CDPHE lab for water chemistry samples
Primary Audience
CDPHE, DRMS, LFVC, EPA, WQCD, WSC, NPS, CDPW, BLM, and USFS
Secondary Audience
TU, angling community, local government, landowners, GBRT, CRWCD and general public
Product(s)
Raw data for primary audience, summary of findings for secondary audience
Product Delivery
Electronically to primary and secondary audiences. Press release for local papers.
Final Outcome
Data used to resolve M&E status, of Mn on the Upper Lake Fork River.
Primary Contact(s)
Ashley Bembenek, Tara Tafi and Camille Richard
Other Contact(s)
Rebecca Anthony
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Desired Outcome 2: To substantially reduce water quality impairments associated with historic abandoned mines in the Lake Fork Watershed.
Short Term Goal 3: Support additional characterization efforts at the Fleece-Ilma mine.
Action Plan
Coordinate with Catherine Carella (UC-Boulder Graduate Student) DRMS and EPA as the project continues;
provide volunteer support as needed.
Monitoring Schedule
August 2012
Monitoring Technique(s)
DRMS and EPA protocols for tracer tests and groundwater sample collection
Sampling & Analysis Project Plan Submit to EPA in May 2012
Data Management Plan
Catherine will organization, analyze, and manage the data for her thesis project. Tara will review the data to
determine reclamation options.
Laboratory
UC-Boulder lab for water chemistry samples
Primary Audience
DRMS, LFVC, EPA, WQCD, WSC, NPS, CDPW, BLM, USFS and affected landowners
Secondary Audience
TU, angling community, local government, landowners, GBRT, CRWCD and general public
Product(s)
Technical summary of findings and potential reclamation plan(s) for primary audience. Simplified summary of
the same document for secondary audience.
Product Delivery
Electronically to primary audience in fall 2012 and summarized in annual report for secondary audience
Final Outcome
Groundwater flow pathways near the Fleece-Ilma are delineated. The most suitable reclamation strategies
have been identified
Primary Contact(s)
Catherine Carella, Tara Tafi, Jean Wyatt and Camille Richard
Other Contact(s)
NA

Table 11. Medium Term Goal 1 for Desired Outcome Two
Desired Outcome 2: To substantially reduce water quality impairments associated with historic abandoned mines in the Lake Fork Watershed.
Medium Term Goal 1: Support post reclamation water quality monitoring in the Lake Fork Creek Watershed.
Action Plan
Coordinate with DRMS, EPA, BLM and USFS on planned reclamation projects, especially the Hough Mine.
Monitoring Schedule
1 monitoring event immediately following reclamation (fall 2013) and 3 events the following year (2014).
Monitoring Technique(s)
DRMS or LFVC protocol for water chemistry and field parameters
Sampling & Analysis Project Plan Will be written in spring 2013 and updated in 2014
Data Management Plan
Review and upload electronic results from laboratories to CDSN-AWQMS before the end of each sample
collection year
Laboratory
To be determined in summer 2013
Primary Audience
DRMS, LFVC, EPA, WQCD, WSC, NPS, CDPW, BLM, USFS and affected landowners
Secondary Audience
TU, angling community, local government, landowners, GBRT, CRWCD and general public
Product(s)
Raw data and analysis report for primary audience. Summary report of project in annual report and for
additional distribution in local newspapers and websites
Product Delivery
Raw data in late 2013 and 2014, technical and annual report in 2014
Final Outcome
Provide measureable load reductions and assess success for each reclamation project
Primary Contact(s)
Tara Tafi and Camille Richard
Other Contact(s)
NA

14
May, 2012

Table 12. Medium Term Goal 2 for Desired Outcome Two
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Desired Outcome 2: To substantially reduce water quality impairments associated with historic abandoned mines in the Lake Fork Watershed.
Medium Term Goal 2: Assess water quality in the Henson Creek Watershed, and HC-LC in particular, at fixed monitoring locations to evaluate
downstream effects of reclamation projects in the Henson Creek Watershed.
Action Plan
Complete biennial monitoring in 2013 and every two years thereafter.
Two sample events, in biennial years. Additional monitoring data will be collected by the Riverwatch Program
Monitoring Schedule
at selected locations
Monitoring Technique(s)
LFVC and River watch Protocols
Sampling & Analysis Project Plan Written in sample years by LFVC staff. The first SAPP will be prepared prior to sample collection in 2013
Data Management Plan
CDSN-AWQMS Downloads to gather Riverwatch data and CDSN-AWQMS Uploads to share LFVC data
Laboratory
CDP&W for Riverwatch samples; Lab will be selected in 2013 for LFVC samples
Primary Audience
DRMS, LFVC, EPA, WQCD, BLM, USFS, WSC, NPS, and affected landowners
Secondary Audience
CDPW, TU, angling community, local government, GBRT, CRWCD, landowners and general public
Product(s)
Data analysis and graphs of Henson Creek data included in the LFVC annual report
Product Delivery
Electronically to primary and secondary audiences
Final Outcome
Quantify downstream water quality improvements in the Henson Creek Watershed following reclamation
activities.
Primary Contact(s)
Camille Richard, Tara Tafi and Dan Scroggins
Other Contact(s)
NA
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7.0 DESIRED OUTCOME THREE
To have longitudinal connectivity that is supportive of a functional ecosystem. Where,
a. Longitudinal connectivity is the concept that conditions in a stream’s headwaters
influence physical, chemical and biological conditions downstream. More specifically
longitudinal connectivity is "water mediated transfer of matter, energy, and organisms
within or between elements of the hydrologic cycle"(Pringle, 2001).
b. Functional ecosystem is defined as a system, made of biotic and abiotic components,
that is supportive of diverse terrestrial and aquatic life with natural or near natural
energy and nutrient cycles.
c. Invasive species, particularly aquatic nuisance species, are monitored and controlled to
diminish their impacts. The following are considered the most problematic aquatic
nuisance species: zebra (Dreissena polymorpha) and quagga mussels (Dreissena
rostriformis), New Zealand mud snails (Potamopyrgus antipodarum), and Myobolus
cerecralis the parasite that causes whirling disease. Terrestrial invasive species include:
Canada thistle (Cirsium arvense), oxeye daisy (Leucanthemum vulgare), yellow toadflax
(Linaria vulgaris), and cheat grass (Bromus tectorum)
d. local land management and use practices preserve landscape stability and minimize
anthropogenic sediment production

7.1 Short Term Goals

1. Review aquatic nuisance species (ANS) monitoring results from Lake San Cristobal. CDP&W staff
sample Lake San Cristobal on a rotating schedule to assure that ANS are not present in the lake.
LFVC staff will communicate with CDP&W staff with respect to results and sample scheduling.
Calcium concentrations in Lake San Cristobal range from approximately 18 to 22 mg/L. These
concentrations are just below the generally accepted threshold of 25 mg/L; the lower limit of
calcium concentrations supportive of zebra and quagga mussels. At this time, zebra and quagga
mussels are not present in nearby waterways. If this changes the monitoring program may be
intensified. Table 13 summarizes this goal. The overall priority is medium.

7.2 Medium Term Goals

1. Evaluate the current degree of longitudinal connectivity and determine what actions to improve
or increase longitudinal connectivity, if any, are suitable for the Lake Fork Watershed. This
project will be a GIS-based analysis that may include a field element, if additional detail is
required. Several useful datasets are currently available or will be available in the near future.
These data sets include a wetland inventory, road inventory, range health inventory, and land
use and ownership classifications. The wetland inventory is led by Dr. Cooper from Colorado
State University. A fen inventory will be completed in 2012 by Dr. Cooper and his graduate
students. In 2012 and 2013, they will complete a wetland inventory in Lake City and the riparian
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corridor. A summary report will be prepared in 2015. The report will compare this inventory to
a previous inventory. The road inventory is a collaborative effort of BLM, USFS, and Hinsdale
County staff. The road inventory will assess road conditions, culvert placement and fish
passage, and stormwater runoff. Field work will be completed in 2012 and 2013. A final report
will be produced in 2014. The report will include a stormwater management plan. The BLM is
assessing rangeland health in 2012. The assessment includes general vegetation, soil, and water
resource evaluations. The final report will be completed in 2013. In addition to improving our
understanding of ecosystem function, this report will assist with site selection for the Lower
Lake macroinvertebrate characterization project (Table 5). LFVC staff is working with Hinsdale
County staff to compile an accurate geodatabase of landownership and use in the Lake Fork
Watershed. Historic imagery will also be incorporated into the analysis.
The final product will be a series of shapefiles and maps used to illustrate the current degree
of longitudinal connectivity in the Lake Fork Watershed. Data elements will be used to evaluate
watershed health and establish baseline conditions. Areas where longitudinal connectivity is
reduced will be identified, and if appropriate actions to improve connectivity will be
investigated. The project will begin in 2014 and be completed by 2016. It may be necessary to
recruit additional staff or resources to complete all or part of this project. Although this project
is important, the priority is low. Table 14 summarizes key elements of the project.

7.3 Long Term Goal

1. Evaluate changes in longitudinal connectivity over time and assess the degree to which these
changes are attributed to given activities or features in the watershed. This assessment will
essentially repeat the original assessment described in Section 8.2 and compare current
conditions to those described in the original assessment. If available additional datasets that
describe ecosystem health will be incorporated into the analysis. The report will evaluate the
success of any measures that may be implemented as part of the original assessment. At this
time, the stormwater management plan is the most likely element to be implemented. So the
evaluation should document the results of the stormwater management program. Like the first
iteration, it may be necessary to recruit additional staff or resources to complete all or part of
this project. Although this project is important, the priority is low. Table 15 summarizes key
elements of the project.
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Desired Outcome 3: To have longitudinal connectivity that is supportive of a functional ecosystem.
Short Term Goal 1 : Monitor for invasive aquatic species, especially zebra and quagga mussels in Lake San Cristobal
Action Plan
Communicate closely with CDP&W staff about ANS monitoring schedule and results in Lake San Cristobal.
Monitoring Schedule
Rotating basis defined by CDP&W
Monitoring Technique(s)
Plankton Tows for ANS sampling
Sampling & Analysis Project Plan NA
Data Management Plan
NA
Laboratory
State Aquatic Lab
Primary Audience
LFVC, WSC, NPS, BLM, USFS, EPA, CDPW, DRMS and local government
Secondary Audience
WQCD, GBRT, CRWCD, TU, angling community, landowners and general public
Product(s)
ANS status reported in the LFVC annual report
Product Delivery
Electronically to primary and secondary audiences
Final Outcome
Public education and monitoring efforts prevent ANS in the Lake Fork Watershed
Primary Contact(s)
Camille Richard, Matt Malick and Dan Brauch
Other Contact(s)
NA
Table 14. Medium Term Goal 1 for Desired Outcome 3
Desired Outcome 3: To have longitudinal connectivity that is supportive of a functional ecosystem.
Medium Term Goal 1: Evaluate the current degree of longitudinal connectivity and determine what actions, if any, to improve or increase
longitudinal connectivity are suitable for the Lake Fork Watershed.
Action Plan
2014 and 2016: Review study results and identify actions or BMPs to improve or preserve longitudinal
connectivity, identify potential collaborators. Summer 2016: Implement recommended BMPs, if necessary.
Monitoring Schedule
NA
Monitoring Technique(s)
NA
Sampling & Analysis Project Plan NA
Data Management Plan
Shapefiles and geodatabases from the project will be stored on LFVC computers and available upon request
Laboratory
NA
Primary Audience
LFVC, WSC, NPS, BLM, USFS, EPA, CDPW, DRMS and local government
Secondary Audience
WQCD, GBRT, CRWCD, TU, angling community, landowners and general public
Product(s)
A report that provides proposed actions for the primary audience and a brief summary for secondary audience
Product Delivery
Electronically to primary audience in 2016 and summarized in annual report for secondary audience
Final Outcome
Longitudinal connectivity and ecosystem health are improved through actions identified in this project
Primary Contact(s)
Camille Richard
Other Contact(s)
NA
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Desired Outcome 3: To have longitudinal connectivity that is supportive of a functional ecosystem.
Long Term Goal 1: Evaluate changes in longitudinal connectivity over time and assess the degree to which these changes are attributed to given
activities or features in the watershed.
Action Plan
2022: Update original analysis of longitudinal connectivity (medium term goal 1) and evaluate with respect to
changes in the watershed. This may require additional field work.
Monitoring Schedule
NA
Monitoring Technique(s)
NA
Sampling & Analysis Project Plan NA
Data Management Plan
Shapefiles and geodatabases from the project will be stored on LFVC computers and available upon request
Laboratory
NA
Primary Audience
LFVC, WSC, NPS, BLM, USFS, EPA, CDPW, DRMS and local government
Secondary Audience
WQCD, GBRT, CRWCD, TU, angling community, landowners and general public
Product(s)
A summary report for the primary audience and a condensed summary for secondary audience. The product
should also allow for outreach to landowners in key areas.
Product Delivery
Electronically to primary audience and summarized in annual report for secondary audience. Individual
outreach with landowners, as needed.
Final Outcome
Longitudinal connectivity and ecosystem health are improved through actions identified in this project
Primary Contact(s)
Camille Richard
Other Contact(s)
NA
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8.0 DESIRED OUTCOME FOUR
Land management practices in the Lake Fork Watershed accommodate and respond to changes in
climate. Where,
a. Results from long term analysis of air and stream temperature, precipitation and
snowpack accumulation are considered in management strategies.
b. Water management decisions account for changes in cumulative discharge, peak flow
timing and duration to sustain flows supportive of watershed health, especially with
respect to aquatic life.

8.1 Short Term Goal

1. Complete a baseline analysis of air and stream temperature, stream flow characteristics,
snowpack and precipitation using data compiled third party data sources. The USGS station at
the Lake Fork at Gateview, CO (USGS 09124500) and NRCS SNOTEL sites at Slumgullion and
Wager Gulch (# 762 and 1188, respectively) are critical data sources. Additional data, or
alternative strategies, may be added as the project is developed in greater detail. This project is
very broad in scope and will require collaboration with other partners. The Nature Conservancy
heads a Gunnison Basin Climate Working Group that has several partners. This may be an ideal
partner for this goal and a source for local information on climate change and impacts. Other
partners may include research organizations or graduate students from Colorado Universities.
At this time the project is considered a low priority, but the LFVC is seeking partnerships to
make the project possible.

9.0 IMPLEMENTATION TIMELINES AND PROJECT DESCRIPTIONS
In the sections that follow, the sample schedules and locations for the 2012 and 2013
characterization projects are presented (Sections 10.1 through 10.3). The schedule and locations for the
long term monitoring network, which will be sampled on a biennial basis beginning 2014, is presented in
Section 9.6.

9.1 Deadman Creek Characterization Project: May and August 2013

LFVC staff and volunteers will assist CDPHE staff to characterize water quality in the Deadman
Creek Watershed.
9.1.1
Project Rationale and Objectives
Deadman Creek is listed for impairment of pH, cadmium, Copper, Manganese, Zinc, Selenium, Iron
(total recoverable), and Iron (dissolved) on the 2012 303(d) list (COGUUG29a; CDPHE-WQCD, 2012). The
TMDL priority is high. To develop a TMDL a sufficient quantity of data is required. To date, a limited
number of samples have been collected from Deadman Creek. The 2013 characterization project will
provide additional data to support TMDL development. Data will be collected during two sample events
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in the summer of 2013. This may be enough data to generate a TMDL for Deadman Creek. It is possible
that additional data collection will be necessary. Deadman Creek is an intermittent stream that flows
during spring snow melt and in response to precipitation events. This factor provides an additional
challenge for sample collection and TMDL development. CDPHE is aware of the issue and working to
identify strategies for sample collection and the TMDL.
The results from the 2013 samples will dictate whether the dataset is adequate to generate a
TMDL. CDPHE staff from the TMDL unit will determine the amount of data required and develop the
TMDL. The following will be accomplished as this project proceeds:
1. Assist CDPHE staff with sample collection to support TMDL development.
2. Identify pollutant sources in the Deadman Creek study area.
3. Quantify pollutant concentrations and loads in Deadman Creek.
This project directly addresses desired outcome two: short term goal 1 (Section 6.1; Table 8).
9.1.2
Project Locations and Logistics
Table 16 and Figure 2 present the 16 locations where sample collection will occur in May and
August. The locations duplicate a characterization project completed in 2007. The initial
characterization project included sample collection in April, May and September of 2007. The
characterization project was funded by the EPA. Sample collection was a collaborative effort among
LFVC, EPA, and BLM staff.
In 2013, field personnel may collect additional samples from other locations; or omit a sample
location due to on-site conditions. Any variations from the sample locations described in Table 16 will
be well-documented. Table 16 also includes QA-QC samples, which are highlighted grey. Two field
duplicates and a field blank will be collected during both sample events.
Field parameters such as stream temperature, pH, specific conductance, and dissolved oxygen will
be collected with a multi-parameter probe at each location (Table 16). Stream flow will be measured at
each location. Flow measurement techniques include Marsh McBirney flow meter, flumes, and timed
fill methods. All water quality samples will be analyzed for total and dissolved metals, major anions, and
hardness concentrations. Selected samples will also be analyzed for nutrient concentrations. The 2012
SAPP provides more specific details on sample collection, analysis, and other elements of the project.
The high flow sample event is scheduled for May 2013; but may need to be adjusted based on the
timing of spring snowmelt. Our planning efforts will take this into account and sample collection will
occur when flow is present in the channel.
The low flow sample event is scheduled for August 2013. Late summer sample collection relies on
monsoon storms to generate flow in Deadman Creek. The exact date will be selected based upon
summer weather patterns. The sample team recognizes that flexibility is necessary for both the high
and low flow sample events.
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Table 16. 2013 Deadman Creek Characterization Event: High Flow Water Quality and Low Flow Water Quality and MI Samples.
2013 Deadman Creek Characterization Event: High Flow Water Quality Samples and Low Flow Water Quality and MI Samples
Samples Collected
Coordinates1
Samples or Analyses2
Monitoring
Description
Prior to 2012
Location
Latitude Longitude FP Flow TM DM MA Hard Nut MI3
DG-1
Deadman Gulch at the mouth
1
38.000611 -107.295577 x
x
x x
x
x
x
DG-2
Deadman's Gulch Above Highway
1
38.00085 -107.291819 x
x
x x
x
x
DG-3
Deadman's Gulch Below Red Cloud Draining Mine
1
38.002313 -107.288391 x
x
x x
x
x
DG-4
Deadman's Gulch Below the Golden Wonder
1
38.003558 -107.283738 x
x
x x
x
x
DG4B
Seep at the toe of the Golden Wonder Waste Pile #2
1
38.0016 -107.282739 x
x
x x
x
x
DG-4N
Seep from the Golden Wonder Mine Waste North
1
38.003537 -107.283368 x
x
x x
x
x
DG-4O
Seep near the outhouse at the Golden Wonder
1
38.00319 -107.282487 x
x
x x
x
x
DG-4S
Seep from the Golden Wonder Mine Waste South
1
38.003366 -107.283266 x
x
x x
x
x
DG-5
Deadman's Gulch Above the Golden Wonder
1
38.003319 -107.282405 x
x
x x
x
x
DG-6
Golden Wonder Level 6 Seep
1
38.001666 -107.282592 x
x
x x
x
x
DG-7
Deadman's Gulch near Packer Memorial Site
1
38.000446 -107.294814 x
x
x x
x
x
GQ-1
Gold Quartz Draining Mine
1
38.001461 -107.286272 x
x
x x
x
x
JW-1
Jimmy Well's Draining Mine aka Dawn of Hope Draining Mine
1
37.998491 -107.291252 x
x
x x
x
x
RC-2
Red Cloud Draining Mine
1
38.002247 -107.288369 x
x
x x
x
x
LF-1a
Lake Fork River above Deadman Gulch, near highway 149
1
37.997682 -107.29456 x
x
x x
x
x
LF-DG
Lake Fork River below Deadman Gulch
23
38.005555 -107.305833 x
x
x x
x
x
x
DG-1: DUP Field Duplicate collected from DG-1
NA
NA
NA
x
x
x x
x
x
DG-4: DUP Field Duplicate collected from DG-4
NA
NA
NA
x
x
x x
x
x
FB-1
Field Blank Collected at JW-1
NA
NA
NA
x
x
x x
x
x
16
Total Number of Locations:
Total by sample type: 19 19 19 19 19 19 2 0
Notes
1. The coordinates in decimal degrees in Nad 83.
2. FP= field parameters (temperature, dissolved oxygen, specific conductance, etc.) TM= total metals DM= dissolved metals MA= major anions, Hard= hardness,
Nut= nutrient suite, MI= macro invertebrates
3. Macroinvertebrate samples will be collected in late summer.
4. Rows shaded in gray are QA-QC samples. The QA-QC samples are not included in the total number of locations, but they are included in the sample type totals.
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9.2 Upper Lake Fork Watershed Characterization Project: June and August 2012

LFVC staff and volunteers will characterize water quality and aquatic life characteristics in the
Upper Lake Fork Watershed.
9.2.1

Project Rationale and Objectives
The 2012 303(d) list includes the Lake Fork River between Cooper and Silver Creeks for
impairment of the aquatic life and manganese-water supply standards (COGUUG29a; CDPHE-WQCD,
2012). The aquatic life listing is provisional (CDPHE-WQCD, 2012). The provisional status requires that
additional data collection and analysis occur to determine whether aquatic life is impaired on this
segment. It is a high priority, to CDPHE-WQCD, to resolve this matter. The manganese impairment
requires TMDL development. However, the TMDL priority is low due to the fact that the manganese
water supply standard is a secondary standard. A secondary water supply standard does not represent a
human health risk. A secondary standard is used for aesthetic purposes and to protect water supply
delivery systems. The project will address the following objectives:
1. Resolve the aquatic life provisional listing (i.e. segment is impaired and included on the 2014
303(d) list or is supportive of aquatic life and is removed from the 303(d) list).
2. Characterize macroinvertebrate communities in the Upper Lake Fork Watershed.
3. Identify pollutants and sources in the Upper Lake Fork Watershed.
4. Quantify pollutant concentrations and loads in the Upper Lake Fork Watershed.
This project directly addresses Desired Outcome One: short term goal one (Section 5.1; Table 2).
The Upper Lake Fork has been sampled on two other occasions (Figure 3). Both sample events
were large characterization projects where major tributaries, abandoned mine features, and the
mainstem of the Lake Fork were sampled to identify pollution sources. The characterization events
occurred on August 20, 2006 and September 5, 2007 (AEC, 2011). A total of 33 samples have been
collected to date in this portion of the Upper Lake Fork Watershed (AEC, 2011). The Lake Fork above
Lake San Cristobal was sampled during these characterization projects and additional sample events.
Two factors were used to select the locations for the 2012 characterization project; first, existing
water quality data from the previous characterization projects and second, proximity to the referenced
segment included on the 2012 303(d) list. The water quality data was reviewed using data previously
documented data (AEC, 2011; Appendix A). Practical and budget constraints also played a role in site
selections. The water quality data review is summarized in Table 17.
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9.2.2

Project Locations and Logistics
Table 18 presents the locations that were selected following the data review for the Upper Lake
Fork Watershed (Table 17). Fifteen locations were selected for the 2012 characterization project (Table
18 and Figure 3). Each sample event sample event includes two field duplicates and a field blank; which
increases the sample count to 18 for each event.
Samples will be collected on two occasions to characterize high and low flow conditions. The high
flow sample event will occur in June 2012. The low flow sample event will occur in late August 2012.
Water quality samples, field parameters, and flow data will be collected at both sample events (Table
18). Nutrient concentrations will not be collected as part of this characterization project (Table 18).
Macro invertebrates will be sampled during the August sample event (Table 18). The 2012 LFVC SAPP
provides additional details on the sample project.

9.3 Fleece Ilma Tracer Tests: July 2012

LFVC staff will support additional characterization at the Fleece Ilma Mine to identify possible
reclamation strategies.
9.3.1

Project Rationale and Objectives
Surface water quality at the Fleece-Ilma Mine has been characterized in the past. Three water
quality samples were collected from the Fleece-Ilma Adit (FI-3) in June, July and August of 2010. The
samples exceeded CDPHE water quality criteria for several metals. Among the metals, cadmium,
copper, and zinc concentrations were the most elevated relative to regulatory criteria. Cadmium
concentrations ranged from 65 to 71 ug/L (AEC, 2011). Copper concentrations ranged from 20 to 23
ug/L (AEC, 2011). Zinc concentrations ranged from 27,100 ug/L to 31,700 ug/L (AEC, 2011). The acute
standards for cadmium, copper, and zinc are 1.3, 10.0, and 110 ug/L, respectively (AEC, 2011).
The water quality data indicate that the mine is a substantial metal source that ultimately reaches
the Lake Fork River. However, the extent to which shallow groundwater influences metal loading at the
Fleece Ilma Mine is unclear. Two small streams, referred to as the north and south streams, drain the
hillsides above the Fleece Ilma adit. As the streams approach the adit they dry up. It appears that the
water may infiltrate into the Fleece Ilma mine workings. Field observations suggest that the south
stream is more likely to infiltrate the mine workings than the north stream. Additional water in the
mine workings is undesirable for two reasons. First, discharge rates at the adit would likely increase in
response to additional water in the mine workings. Second, as the water travels through the mine
workings, the quality is likely to deteriorate substantially. So it is critical to determine whether the mine
workings actually receive the infiltrated surface waters from the creeks that drain the hillside. Tracer
tests are a commonly used approach to understand the surface and groundwater interaction. The
following section (10.3.2) describes the test and how it will improve our understanding of the Fleece
Ilma Mine.
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Study results will provide valuable data to design source water controls (i.e. to prevent surface
water from entering the mine workings) that may be used in the final reclamation design. Reclamation
at the Fleece Ilma will reduce water quality impairment associated with historic abandoned mines. This
directly relates to Desired Outcome Two; and specifically short term goal three (Section 6.1, Table 10).
9.3.2

Project Locations and Logistics
A tracer test will be used to determine whether surface waters that infiltrate soils above the mine
workings to reach the adit where poor quality water is discharged. Briefly, a tracer test uses a non-toxic,
conservative (i.e. will not be consumed or transformed in the system) and soluble chemical or dye to
determine the water movement pathways. Additionally, the tracer is not found in measureable
concentrations in the testing environment. As the test begins, a large spike of the tracer is released into
the system. Sample collection, at selected down gradient locations, begins immediately after injection;
and continues on a fixed frequency for several hours or days following injection. The monitoring time
frame is dictated by the testing environment. At the Fleece Ilma monitoring will continue for several
days following injection on a ½ hour increment. Samples will be collected with an automated Isco
sampler. The Isco will be monitored and serviced throughout the test so samples can be collected for
the duration of the test.
Locations where the tracer is recovered receive waters from the injection location. At each
monitoring location, the quantity of tracer recovered is evaluated relative to the total injection quantity.
This provides a percent recovery, which reflects the percent of the source water that reaches the
monitoring location. For the Fleece Ilma tracer test, the injection site will be just above where the
creeks begin to lose water to the subsurface. Monitoring will occur at the adit. Recovery rates at the
adit will quantify the proportion of surface water from each creek that reaches the adit via the mine
workings or shallow groundwater flow. Unfortunately, the flow pathways of tracer not recovered at the
adit will remain unknown. Measuring at additional locations is not feasible; due to the fact that seeps
are not present on the hillside. Due to the fact that tracer recovery will not be 100 percent (it is almost
certain that some of the tracer will be lost to other flow pathways), it will not be possible to calculate
flow at the monitoring location. The timing of tracer recovery will provide some insight into residence
time with in the mine workings. Flow will be measured at both streams prior to where infiltration
begins, this data will allow for gross flow estimates based on tracer recovery at the adit.
Two tracers will be used simultaneously to characterize flow that reaches the adit. A lithium
bromide tracer will be used in the south stream. An optical brightener dye will used in the north stream.
Using two tracers simultaneously allows for analysis of each stream during a single sample event. Each
tracer uses a different technique to measure recovery rates. The lithium concentrations, from the
lithium bromide tracer, will be measured with a mass spectrometer. A sprectroflourometer, which
measures the optical properties of solutions, will be used to determine recovery concentrations for the
optical brightener dye. Thus, all samples collected during the test will be analyzed twice. This will
reduce the overall cost of the project while providing data from each stream.
A standard water quality sample will be collected from the North Stream, South Stream and the
Fleece Ilma Adit. Samples collected from the north and south stream will characterize water quality
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prior to interaction with the mine workings. The sample from the adit will describe water quality after
interaction with the mine workings and mineralized sediments. These reference samples are not
essential to the tracer test, so they will be collected as time and budget allows. The tracer test will be
completed in late July 2012 by Catherine Carella, a graduate student from University of ColoradoBoulder, with support from DRMS, EPA, and LFVC staff. The University will provide laboratory analysis
services for the tracer and water quality samples. The 2012 LFVC SAPP provides additional information
about the sample strategy and overall plan.

9.4 2012 Timeline and Event Summary

2012 includes three major water quality investigations: Deadman Creek, Upper Lake Fork, and the
Fleece Ilma tracer test. Table 20 is a proposed schedule for 2012 planning, monitoring and reporting.
Given the quantity of work scheduled for 2012, it may be helpful to see each element presented in a
calendar format. Due to both the hectic schedule for 2012 and the data call cycle, sample collection at
the long term locations will not occur until 2014. The Lower Lake Fork characterization project proposed
as medium term goal 2 for desired outcome two is scheduled for 2013 (Section 9.5).
This schedule is subject to change. Each characterization project includes two sample events.
The first will characterize high flow conditions and the second will occur during low flow conditions. All
macro invertebrate samples will be collected during the second sample event. Deadman Creek is an
intermittent tributary that flows immediately following snow melt and precipitation. Thus, the schedule
associated with Deadman Creek samples events is particularly susceptible to change based on weather
in the spring and late summer.
Table 19. Proposed 2012 Schedule of Events
Month
January
February
March
April
May
June
August
September
October
November
December

LFVC 2012 Monitoring and Planning Schedule
Event
Participants
Draft Long Term Monitoring Plan
Ashley and Camille
Review Draft Long Term Monitoring Plan
Technical Committee
Long Term Monitoring Plan Meeting Two
Technical Committee
Follow-up with WQCD on 303(d) list and TMDL issues
Ashley and Camille
Write SAPPs for 2012 Sample Events- ULF, DC and FI
Ashley and Camille
Design Fleece-Ilma tracer test project
Catherine and Tara
Assure that SAPPs have been accepted by CDPHE
Ashley, Camille and Tara
Schedule 2012 Sample Events- ULF, and Tracer Test
Technical Committee
Train volunteers and new VISTA on WQ monitoring protocols
Camille, Ashley, and VISTA
Prepare for and sample Upper Lake Fork WQ sample event- high flow
Ashley, Tara, Camille and Volunteers
Complete Fleece-Ilma tracer test
Catherine and Tara
Prepare for and complete Upper Lake Fork sample event- low flow
Camille, Tara, Kevin, Matt, Andrew, Ben and Volunteers
Review laboratory data from high flow sample events
Ashley and VISTA
Roy Pray Mine post-reclamation investigation
Tara, Dave and Camille
Review laboratory data from low flow sample events
Ashley and VISTA
Upload all monitoring data to CDSN/AWQMS
Camille, Ashley and VISTA
Share data and results with primary and secondary audiences
Camille and VISTA
Review WQ and MI results to select final long term monitoring locations Technical Committee
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9.5 Lower Lake Fork Characterization Project: August 2013

The LFVC technical committee feels that additional characterization work in the Lower Lake Fork
will improve our understanding of the watershed; particularly with respect to macroinvertebrates.
9.5.1

Project Rationale and Objectives
To date, the Lower Lake Fork Watershed has not been characterized as extensively as other
portions of the watershed. This is largely due to the fact that most historic mines, the focal point of
most previous characterization projects, lie in the upper portions of the Lake Fork Watershed. In the
Lower Lake Fork Watershed water quality issues related to grazing practices, land development, and
fisheries warrant investigation. The Lower Lake Fork Characterization project will determine whether
segments of the lower Lake Fork River and its tributaries have any water quality concerns that relate to
the issues identified above.
9.5.2

Project Locations and Logistics
The Lower Lake Fork characterization project is scheduled for August 2013. During the 2012 field
season BLM staff plans to characterize range conditions and collect field parameters (pH, temperature,
specific conductance, etc.) in many of the Lower Lake Fork tributaries. Findings from the range
condition assessment can help identify or prioritize which tributaries to sample in the Lower Lake Fork.
Assessment results may also help determine whether macroinvertebrate or nutrient samples should be
collected from tributary streams. At this time, macroinvertebrate and nutrient samples will be collected
from the mainstem of the Lake Fork only; as many tributaries flow intermittently. The locations
presented in Table 21 have been tentatively selected for the project. Field duplicate and blank samples
will be selected when the final locations are determined. The SAPP for this project will be written in the
spring of 2013. This project is contingent upon funding.
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Figure 4. Proposed Water Quality Monitoring Locations for the Lower Lake Fork Characterization Project: 2013

33
May, 2012

Lake Fork Valley Conservancy
Long Term Monitoring Plan

Table 20. 2013 Lower Lake Fork Characterization Project: Low Flow Water Quality and MI Samples.
Monitoring
Location
LF-LC
IG-1
DC-1
FJC-1
LF-EC-4
EC-3
LF-EC-5
DW-1
LF-GT
YG-1
LF-TC-8
LF-TC-6
LF-TC-7
LF-IC-9
IC-1
LF-IC-12
LF-GV
LF-BM
WC-1

2013 Lower Lake Fork Characterization Project: Low Flow Water Quality and MI Samples
LTM Samples Collected
Coordinates1
Description
Prior to 2012
Location
Latitude Longitude
Lake Fork Gunnison River, Near Lake City, CO (380233107180701)
Yes
12
38.042496 -107.302555
Independence Gulch above the Lake Fork River
No
0
38.095129 -107.29376
Devil Creek above the Lake Fork River
No
0
38.126695 -107.288606
Fourth of July Creek above the Lake Fork River
No
1
38.157818 -107.291861
Lower Lake Fork of the Gunnison River above Elk Creek
No
1
38.163117 -107.295309
Elk Creek above confluence with Lake Fork of the Gunnison
No
1
38.163242 -107.295346
Lower Lake Fork of the Gunnison River below Elk Creek
Yes
1
38.163383 -107.295182
Dwyer Gulch above the Lake Fork River
No
0
38.197779 -107.280339
Lake Fork River below Gate Campground
Yes
0
38.24751 -107.258443
Yeager Gulch near Highway 149, above Lake Fork River
No
0
38.258581 -107.247482
Lake Fork of the Gunnison River above Trout Creek
No
1
38.231767 -107.261965
Trout Creek above confluence with Lake Fork of the Gunnison River
No
1
38.231863 -107.259907
Lake Fork of the Gunnison below Trout Creek
No
1
38.233033 -107.261811
Lower Lake Fork of the Gunnison River above Indian Creek
No
1
38.298875 -107.230021
Indian Creek near Hwy 149 and Blue Mesa Road, above Lake Fork River
Yes
0
38.294177 -107.218766
Lower Lake Fork of the Gunnison River below Indian Creek
No
1
38.302991 -107.224467
Lake Fork Gunnison River, at Gateview, CO (3819334107133500)
Yes
40
38.326105 -107.226999
Lake Fork River at the Edge of Blue Mesa Reservoir
No
0
38.376507 -107.240572
Willow Creek above the Lake Fork River/Blue Mesa
No
0
38.390898 -107.246568
19
Total Number of Locations:
Total by sample type:

FP
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
19

Samples or Analyses2
Flow TM DM MA Hard Nut
x
x x
x
x
x
x
x x
x
x
x
x x
x
x
x
x x
x
x
x
x x
x
x
x
x x
x
x
x
x x
x
x
x
x
x x
x
x
x
x x
x
x
x
x
x x
x
x
x
x x
x
x
x
x x
x
x
x
x x
x
x
x
x
x x
x
x
x
x x
x
x
x
x x
x
x
x
x x
x
x
x
x
x x
x
x
x
x
x x
x
x
19 19 19 19 19 6

MI
x

x
x

x

x
x
6

34
May, 2012

Lake Fork Valley Conservancy
Long Term Monitoring Plan

9.6 Long Term Monitoring Network Sample Collection: June and August 2014

After the Lower Lake Fork characterization project is completed, the Lake Fork Watershed will be
relatively well characterized. At that point, the LFVC and partner organization should shift their focus to
monitoring a network of fixed long term monitoring locations. This approach will provide a consistent
portrait of water quality conditions in the Lake Fork Watershed.
9.6.1

Project Rationale and Objectives
Over time, long term water quality data collected from a fixed network of monitoring locations
provides a consistent data set to address a broad set of questions and concerns. The LFVC will employ
this strategy to monitor water quality in the Lake Fork Watershed.
Beginning in 2014, data will be collected from the long term monitoring locations every other year,
during high and low flow scenarios. A biennial sample cycle was selected to provide data for each
CDPHE data call. Data supplied in the data call is used to generate the state’s 303(d) list. In the Lake
Fork Watershed there are five individually listed segments on the 2012 303(d) list. From a regulatory
perspective, addressing 303(d) listings is a very high priority for the LFVC. Thus, supplying data for each
listing cycle is paramount to resolving issues on each listed segment. The data will be used to
development TMDLs, assess monitoring and evaluation (M&E) status, and potentially in use attainability
analysis or to change use designations. Each task, particularly the latter two, requires a substantial data
set.
303(d) lists are generated every two years. The next 303(d) list will be created in 2014. The data
used for listing purposes will be submitted to the state in April 2013. Data collected from the 2012
characterization projects will be supplied to CDPHE in 2013 for the data call. Long term monitoring will
commence in 2014. The 2014 data will be shared with the state in 2015 to support evaluation for the
2016 303(d) list. The biennial sample cycle accommodates regulatory cycles, laboratory analysis time
lags, and allows time for planning and deployment of resources to support sample collection.
Year one of the biennial cycle provides time to prepare for sample events including SAPP
development, funding and staff recruitment, and other logistical elements; and finally to collect the
samples. The following year allows for data review and analysis, goal evaluation, plan review and
revision, data sharing and submission prior to the next sample event.
9.6.2

Project Locations and Logistics
Prior to selecting locations for the long term monitoring network, the LFVC technical committee
identified the monitoring priorities associated with the desired outcomes for the Lake Fork Watershed
(Sections 4.0 to 8.0). These monitoring projects will be completed in 2012 and 2013; prior to the start of
the long term monitoring program in 2014.

When the LFVC reaches this transition point, the monitoring goals change from characterizing the
watershed to understanding long term trends and evaluating progress toward medium and long term
goals. A well-planned monitoring program should reflect this shift. Monitoring locations were selected
to:
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1. Provide relatively uniform spatial coverage throughout the Lake Fork Watershed.
2. Address long term monitoring goals.
3. Build upon the existing data set and create long term water quality records at key locations.
The existing LFVC data set was reviewed with the above criteria to select locations for the long
term monitoring network. Table 22 presents the long term monitoring location. The locations are
grouped by sub-watershed in the table and presented in Figure 5 to help assess the spatial coverage.
Table 22 identifies the monitoring goals that can be assessed from data collected each location. The
monitoring priority score is the total number of goals assessed at each location, plus one additional
point for every ten samples collected from a given location (Table 22). This qualitative score could be
used to prioritize locations if budget or practical constraints become an issue. The long term monitoring
network includes 23 locations distributed throughout the Lake Fork Watershed.
In the planning process we have identified monitoring partners and documented their sample
routines in the Lake Fork Watershed (Table 23). This will allow the LFVC to acquire data from locations
in the long term monitoring network without collecting all of the data themselves. This approach
improves data sharing, reduces monitoring costs, and increases communication between several
organizations working toward similar goals. In August 2012 and in 2013, if necessary, the LFVC should
make a case for long term monitoring by USGS at the Lake Fork below Deadman Gulch (LF-DG, Table 23)
at the basin wide monitoring meeting hosted by the Upper Gunnison Water Conservation District
(UGWCD). Tables 23 and 24 assume that USGS will sample at LF-DG due to the pending TMDL in
Deadman Gulch.
Table 24 synthesizes tables 22 and 23 to identify the actual biennial monitoring program.
Locations where partner organizations collect samples have been removed from the list or the sample
schedule is reduced in some way to reflect the efforts of our partner organizations. Although CDPHE
monitors two to three locations in the watershed on a triennial basis, they do not collect flow so the
data has little context and does not readily lend itself to evaluation with respect to the LFVC’s long term
goals. So sample frequency was not reduced at the locations where CDPHE collects data. The CDPHE
data will supplement data collected by LFVC to evaluate progress toward long term goals. In the future,
following adequate documentation of reclamation outcomes in Henson Creek Watershed, LFVC staff
could collect flow samples while CDPHE staff collects water quality samples to improve the usefulness of
the data.
This coordination effort reduces the number of samples collected by LFVC during each sample
event to 19 for total and dissolved metals, major anions, and hardness; while providing sufficient data
from all 23 locations in the long term monitoring network (Table 24). During each biennial sample event
4 nutrient samples and 8 macroinvertebrate samples (low flow only) will also be collected (Table 24). All
long term monitoring locations will be sampled two times in 2014, contingent on funding, and on a
biennial basis thereafter. Should future budgets dictate that a smaller set of locations be sampled; sites
with low monitoring priority scores can be removed from the list to accommodate the available budget.
The technical committee can assist with the decision making process as these issues arise. At this time
the following sites are the lowest priorities: CTC-1, SLUM-1, and IC-1 (Table 22).
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Table 21. LFVC Long Term Water Quality Monitoring Network: Goal Association and Monitoring Priority Score.

Henson Creek
Watershed

Lower Lake Fork
Upper Lake Fork Watershed
Watershed

Monitoring
Watershed
Location
LF-13
CC-1
SC-1
CTC-1
LF-SC-2
SLUM-1
LSC-2
LSC-3
LF-SC-1
DG-1
LF-DG
LF-LC
LF-GT
IC-1
LF-GV
HCH-1
PG-10
HC-2
HC-6
NFHC-4
HC-7
HC-14
HC-LC
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LFVC Long Term Water Quality Monitoring Network: Goal Association and Monitoring Priority Score
Desired Outcome 1
Desired Outcome 2
Desired Outcome 3 Monitoring Priority
Description
Score 1
ST Goal 1 MT Goal 1 ST Goal 1 ST Goal 2 MT Goal 1 MT Goal 2
ST Goal 1
Lake Fork River above Cooper Creek
x
x
2
Cooper Creek at mouth above Lake Fork River
x
x
2
Silver Creek at mouth above Lake Fork River
x
x
2
Cottonwood Creek at mouth above Lake Fork River
0
Lake Fork River above inlet of Lake San Cristobal
1
Slumgullion Creek above inlet to Lake San Cristobal
0
Lake San Cristobal: South
x
1
Lake San Cristobal: North
x
1
1
Lake Fork of the Gunnison River below outlet of Lake San Cristobal
x
Deadman Gulch at the mouth
x
x
2
Lake Fork Below Deadman Gulch near Lake City, CO (09123490)
x
x
4
Lake Fork Gunnison River, below Lake City, CO (380233107180701)
x
x
3
Lake Fork River Below Gate Campground
x
x
2
Indian Creek near junction of Highway 149 and Blue Mesa Road
x
1
Lake Fork Gunnison River, at Gateview, CO (3819334107133500)
x
x
6
Henson Creek Headwaters
x
x
2
Palmetto Gulch at mouth above Henson Creek
x
x
3
Henson Creek below Palmetto Gulch
x
x
2
Henson Creek above North Fork of Henson Creek
x
x
2
North Fork of Henson Creek above confluence with Henson Creek
x
x
2
Henson Creek below North Fork of Henson Creek
x
x
2
Henson Creek below Ute-Ulay Mine
x
x
2
Henson Creek at mouth above Lake Fork River near Lake City
x
x
6
Total Number of Locations: 23

Notes
1. The monitoring priority score totals the number of goals associated with each site and adds an additional point for every 10 samples collected from a given location.
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LFVC Long Term Water Quality Monitoring Network: Locations Sampled by Monitoring Partners1
Monitoring Partners
Samples or Analyses2
Monitoring Location
NPS USGS RW CDPHE CDP&W Sample Schedule Sample Frequency FP Flow TM DM MA Hard Nut MI
x x
x
x
x
LF-SC-2
Lake Fork River above inlet of Lake San Cristobal
x
September to May
9 per year
x x3
LSC-2
Lake San Cristobal: South
x
Summer
1 every 3 years
x
x x
x
x
x
LSC-3
Lake San Cristobal: North
x
Summer
1 every 3 years
x
x x
x
x
x
LF-SC-1
Lake Fork of the Gunnison River below outlet of Lake San Cristobal
x
September to May
9 per year
x
x x
x
x
x
LF-DG
Lake Fork Below Deadman Gulch near Lake City, CO (09123490)
x
Petition UGWCD during August 2012 Sample Planning Meeting
LF-GV
Lake Fork Gunnison River, at Gateview, CO (3819334107133500)
x
April to October
6 per year
x
x
x x
x
x
x
PG-10
Palmetto Gulch at mouth above Henson Creek
x
Summer
3 every 3 years
x
x x
x
x
x
HC-2
Henson Creek below Palmetto Gulch
x
Summer
3 every 3 years
x
x x
x
x
x
HC-LC
Henson Creek at mouth above Lake Fork River near Lake City
x
Summer
3 every 3 years
x
x x
x
x
x
8 8 8
8
8 0
Total Number of Locations: 9
Total by sample type: 8 2
Description

Notes
1. Other partner organizations, such as the BLM, USFS, EPA, and others, may collect water quality samples in the watershed. But the samples are often collected in conjunction with specific projects, not
for long term monitoring.
2. FP= field parameters (temperature, dissolved oxygen, specific conductance, etc.) TM= total metals DM= dissolved metals MA= major anions, Hard= hardness, Nut= nutrient suite,
MI= macro invertebrates
3. Flow will be available from the gauge that will be installed at LF-SC-2
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3

Watershed

Henson Creek
Watershed

Lower Lake Fork
Watershed

Upper Lake Fork

Table 23. LFVC Long Term Water Quality Monitoring Network: Biennial Monitoring Locations and Sample Types
LFVC Long Term Water Quality Monitoring Network: Biennial Monitoring Locations and Sample Types
Monitoring
Samples Collected
Coordinates1
Samples or Analyses2
Watershed
Description
Location
Prior to 2012
Latitude
Longitude FP Flow TM DM MA Hard Nut MI
LF-13
Lake Fork River above Cooper Creek
2
37.94317 -107.472613 x
x
x x
x
x
CC-1
Cooper Creek at mouth above Lake Fork River
1
37.944158 -107.469272 x
x
x x
x
x
SC-1
Silver Creek at mouth above Lake Fork River
1
37.936403 -107.458477 x
x
x x
x
x
CTC-1
Cottonwood Creek at mouth above Lake Fork River
1
37.899277 -107.426388 x
x
x x
x
x
SLUM-1 Slumgullion Creek above inlet to Lake San Cristobal
4
37.979501
-107.28514 x
x
x x
x
x
LF-SC-2 Lake Fork River above inlet of Lake San Cristobal
10
37.949344 -107.301829
x
LSC-2
Lake San Cristobal: South
3
37.969940 -107.2900100 x
x
x x
x
x
x
LSC-3
Lake San Cristobal: North
3
37.981427 -107.2911000 x
x
x x
x
x
LF-SC-1 Lake Fork of the Gunnison River below outlet of Lake San Cristobal
4
37.984213 -107.2920800
DG-1
Deadman Gulch at the mouth
1
38.000611 -107.295577 x
x
x x
x
x
LF-DG
Lake Fork Below Deadman Gulch near Lake City, CO (09123490)
23
38.005555 -107.305833 x
x
x x
x
x
x
LF-LC
Lake Fork Gunnison River, below Lake City, CO (380233107180701)
12
38.042496 -107.302555 x
x
x x
x
x
x
LF-GT
Lake Fork River Below Gate Campground
0
38.24751 -107.258443 x
x
x x
x
x
x
IC-1
Indian Creek near junction of Highway 149 and Blue Mesa Road
0
38.294177 -107.218766 x
x
x x
x
x
LF-GV
Lake Fork Gunnison River, at Gateview, CO (3819334107133500)
40
38.326105 -107.226999
x
HCH-1
Henson Creek Headwaters
3
37.981705 -107.558301 x
x
x x
x
x
x
PG-10
Palmetto Gulch at mouth above Henson Creek
13
37.9813 -107.558458 x
x
x x
x
x
x
HC-2
Henson Creek below Palmetto Gulch
6
37.980849 -107.557396 x
x
x x
x
x
x
HC-6
Henson Creek above North Fork of Henson Creek
5
38.00411 -107.468487 x
x
x x
x
x
NFHC-4 North Fork of Henson Creek above confluence with Henson Creek
8
38.007048 -107.466687 x
x
x x
x
x
HC-7
Henson Creek below North Fork of Henson Creek
5
38.008327 -107.449401 x
x
x x
x
x
x
HC-14
Henson Creek below Ute-Ulay Mine
8
38.018487 -107.373806 x
x
x x
x
x
HC-LC
Henson Creek at mouth above Lake Fork River near Lake City
46
38.0258301 -107.317278
x x
23
Total Number of Locations:
Total by sample type: 19 19 19 19 19 19 4 8
Notes
1. The coordinates in decimal degrees in Nad 83 UTM Zone 13N
2. FP= field parameters (temperature, dissolved oxygen, specific conductance, etc.) TM= total metals DM= dissolved metals MA= major anions, Hard= hardness, Nut= nutrient suite,
MI= macro invertebrates
3. Based on results from the 2012 Upper Lake Fork Watershed Characterization Project, it may be possible to remove some locations from the Upper Lake Fork Watershed.
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9.6.3 LFVC BIENNIAL MONITORING REPORT
Beginning in 2012 LFVC will produce an annual report that will summarize all monitoring activities
that occurred during the year, as well as describe accomplishments and evaluate progress toward
desired outcomes (Sections 4.0 to 8.0). Thorough documentation of activities and accomplishments will
help LFVC meet grant reporting requirements, build strong partnerships, and to secure new grants. The
biennial report can also be used as a public education and outreach tool. Many sections included in the
biennial report may also be circulated in newspapers or on websites. The biennial report will be drafted
in November and finalized no later than March of the following year. The reporting process will provide
an excellent opportunity to update this long-term monitoring plan. As well as evaluate the
organization’s overall success and identify areas for improvement or revision.

10.0 CONCLUSION
The LFVC and its stakeholders have identified four desired outcomes that express the vision for the
Lake Fork Watershed. A careful planning effort with the technical committee created the goals
associated with each desired outcome. This plan includes elements to execute, evaluate, and reach
each goal.
2012 includes three major projects Deadman Creek, the Upper Lake Fork, and the Fleece-Ilma
Tracer Test. These projects address several short term goals. In 2013 the Lower Lake Fork Watershed
will be characterized in detail. The biennial monitoring program will begin in 2014. This program will
collect data from a fixed network of long term monitoring locations. The biennial monitoring program
leverages water quality data collected by partner organizations to reduce cost for the LFVC. The biennial
program allows LFVC to evaluate progress toward long term goals.
As described throughout the document this plan is subject to change and requires revision to
remain accurate and useful. Nevertheless, the plan provides a detailed program to continue and assess
progress toward desired outcomes that embody our vision for the Lake Fork Watershed.
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Stanley.Feeney@dphe.state.co.us
Barb Horn
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Dan Brauch
CP&W
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(970) 641-7070
dan.brauch@state.co.us
Tara Tafi
DRMS
Reclamation Specialist, Project Manager (720) 425-4122
tara.tafi@state.co.us
Jean Wyatt
EPA
Remedial Project Manager
(303) 312-6258
wyatt.jean@epa.gov
Robyn Blackburn
EPA
Ecological Risk Assessment
(303) 312-6663
blackburn.robyn@epa.gov
Matt Malick
NPS
Aquatic Ecologist
(970) 641-2337 x 248 matt_malick@nps.gov
Dan Scroggins
River Watch River Watch Coordinator Lake City School
Ben Stratton
USFS
Hydrologist
(970) 642-4406
bstratton@fs.fed.us
Ken Leib
USGS
Hydrologist
(970) 245-5257 x 29 kjleib@usgs.gov
Trisha Solberg
USGS
Hydrologic Technician
(970) 245-5257 x 30 psolberg@usgs.gov
Kevin Alexander
WSC
Professor of Biology
(970) 943-3405
kalexander@western.edu
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12.0 DEFINITIONS AND ABBREVIATIONS
303(d) List: a list prepared by CDPHE: WQCD every two years to satisfy requirements Section 303(d) of
the Clean Water Act. The 303(d) list includes waterbody segments in the state of Colorado that
are not in attainment for specific water quality standards. A TMDL must be developed for each
segment on the list.
Acute Water Quality Standard: “The level not to be exceeded by the concentration for either a single
sample or calculated as an average of all samples collected during a one-day period, except for
temperature, which shall be based on the DM (see DM definition). As used in tables II and III,
acute represents one-half of the LC-50 that protects 95 percent of the genera in a waterbody
from lethal effects. The acute standard is implemented in combination with a selected duration
and frequency of recurrence (section 31.9(1)). In determining attainment of the applicable acute
standard, the representative nature of the data must be considered.”-CDPHE:WQCD Regulation
31.
AEC: Alpine Environmental Consultants LLC- a local environmental consulting firm owned by Ashley
Bembenek.
Aquatic Nuisance Species: Weeds that move and breathe or non-native aquatic species such as: zebra
and quagga mussels, New Zealand mud snails, dittymo, Eurasian Cinqfoil, and the parasites that
cause whirling disease.
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Anthropogenic: a human induced impact on the environment.
AWQMS: Ambient Water Quality Monitoring System. The data management tool used to upload data
to WQX and CDSN. The user manual is available at:
http://www.awqms.com/files/AWQMS_User_Guide.pdf
BLM: Bureau of Land Management
Chronic Water Quality Standard: “the level not to be exceeded by the concentration for either a single
representative sample or calculated as an average of all samples collected during a thirty-day
period, except for temperature, which shall be based on the WAT (see WAT definition). As used
in tables II and III, chronic represents the level that protects 95 percent of the genera from
chronic toxic effects. Chronic toxic effects include, but are not limited to, demonstrable
abnormalities and adverse effects on survival, growth, or reproduction. The chronic standard is
implemented in combination with a selected duration and frequency of recurrence (section
31.9(1)). In determining attainment of the applicable chronic standard, the representative
nature of the data must be considered.”- CDPHE: WQCD Regulation 31.
CDPHE: Colorado Department of Public Health and Environment
CDPW: Colorado Division of Parks and Wildlife
CDSN: Colorado Data Sharing Network. Additional details at their website:
http://www.coloradowaterdata.org/
DRMS: Colorado Department of Reclamation Mining and Safety
EPA: United States Environmental Protection Agency
Evenness: assesses the relative abundance of species in a sample or population. The values range from
0 (very uneven distribution) to 1 (even distribution).
Functional Ecosystem: A system made of biotic and abiotic components that are supportive of diverse
terrestrial and aquatic life with natural or near natural energy and nutrient cycles.
GIS: Geographic Information System. A storage and analysis tool for the data used to create maps and
the elements presented in the map.
Hilsenhoff Biotic Index: An index that classifies macroinvertebrate taxa by their ability to tolerate poor
water quality. Intolerant taxa require outstanding water quality, the taxa included in this
category score between 0 and 2 on the Hilsenhoff Biotic Index (Hilsenhoff et al., 1987). Tolerant
taxa can survive in very poor quality water. Taxa included in this category score between 8 and
10 on the Hilsenhoff Biotic Index.
HC: Henson Creek Watershed. See Figure 1.
Invasive Species: Weeds or other non-native species.
43
May, 2012

Lake Fork Valley Conservancy
Long Term Monitoring Plan
LFVC: Lake Fork Valley Conservancy
LLF: Lower Lake Fork Watershed. See Figure 1.
Load: the concentration of pollutant times the stream flow at a given location is the load. Loads are
often expressed in pounds per day or even pounds per year. Loads are instantaneous, they
represent the moment when the pollutant concentration and stream flow were measured.
Loads vary through time. Loads are used in TMDLs and to assess reclamation outcomes.
Longitudinal Connectivity: "water mediated transfer of matter, energy, and organisms within or
between elements of the hydrologic cycle"(Pringle, 2001).
Macroinvertebrate: An invertebrate large enough to be seen without a microscope. Invertebrates have
exoskeletons. The macroinvertebrates referenced in this report are insects that live in streams.
Macroinvertebrate is abbreviated MI.
M & E List: Monitoring and Evaluation. For waters with a limited quantity of data that suggest
impairment, but the quantity of data is insufficient to determine actual impairment, CDPHE
places the segment on the Monitoring and Evaluation (M&E) List. This designation requires that
additional water quality data be collected on the segment in question.
MI: Macroinvertebrate
MMI Score: Multi matrix index score: A model that calculates a score used to assess overall
macroinvertebrate health based on both sample results and stream characteristics. This
approach is used by CDPHE to characterize aquatic life use attainment in the state of Colorado.
A detailed explanation of MMI scores is available at:
http://www.epa.gov/storet/wqx/index.html
pH: The measure of acidity. pH is the log concentration of hydrogen atoms is a given solution. The logbase 10 scale ranges from 0 to 14. A pH of 0 is extremely acidic; a pH of 7 is neutral, and a pH of
14 is basic. Due to the fact the scale is logarithmic; a pH of 3 is ten times more acidic than a pH
of 4. A pH of 3 is 100 times more acidic than a pH of 5, and so on.
RW: River Watch Program administered by the Colorado Division of Parks and Wildlife
SAPP: Sampling and analysis project plan. A report reviewed and ultimately approved by CDPHE to
assure that monitoring projects are planned and documented to assure that high quality data is
collected and project goals can be assessed with the data. This process is referred to as a SAPsampling and analysis plan- by the EPA.
Shannon’s Diversity Index: An index that incorporates both species abundance and evenness to
compute diversity. Values generally range from 1.5 (low diversity) to 3.5 (high diversity).
Shapefiles: Files created in a GIS project that store both location information and attributes of a given
data set.
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Stormwater: Precipitation or snowmelt that runs off of impervious or other man-made surfaces (i.e.
roads, parking lots). Stormwater often carries sediment and pollutants off-site and into
waterbodies.
Stormwater Management: a program developed to reduce stormwater runoff from specific features
(i.e. a road). Most programs use best management practices (BMP) to control stormwater and
sediment. Monitoring is often used to evaluate effectiveness.
TMDL: Total maximum daily load. A TMDL calculates the maximum quantity of pollutant a water body
can receive while still safely meeting water quality standards (EPA, 2011). This process is
applied to address pollutants that occur on 303(d) list segments. When a TMDL is accepted by
CDPHE-WQCD the segment is removed from the 303(d) list.
ULF: Upper Lake Fork Watershed. See Figure 1.
Use Attainability Analysis: “An assessment of the factors affecting the attainment of aquatic life uses or
other beneficial uses, which may include physical, chemical, biological, and economic factors.”CDPHE: WQCD Regulation 31.
USFS: United States Forest Service
USGS: United States Geologic Survey
Water Quality Standards or Criteria: The set of criteria established by the Colorado Department of
Public Health: Water Quality Control Division used to protect water quality. Many water quality
standards relate to aquatic life. These standards are created to protect the organisms found in a
waterbody. The standard is based on the toxicology of the most sensitive species in the
waterbody. Colorado water quality standards are applied to individual segments of water by
basin. Two key regulations provide guidance on water quality criteria: Regulation # 31 and #35.
Regulation # 31 presents the basic standards and methods for surface water; it is available at:
http://www.cdphe.state.co.us/regulations/wqccregs/31_2012%2801%29.pdf. The regulations
specific to the Gunnison-Dolores River Basins (#35) are available at:
http://www.cdphe.state.co.us/regulations/wqccregs/35_2012%2801%29.pdf
WQCD: Water Quality Control Division. The division of the Colorado Department of Public Health and
Environment (CDPHE) this is responsible for water quality regulations and developing the 303(d)
list.
WQX: Water Quality Exchange. This framework is used to upload and share data nationwide. The
program is run by the EPA. This program replaced STORET, the old data management
framework, in 2009. The website provides additional information:
http://www.epa.gov/storet/wqx/index.html
WSC: Western State College
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