
GIS Mapping of 

Sensitive Fish 

Populations to Guide 

Legacy Mine 

Restoration Efforts 

Lauren Duncan

Abandoned Mine Restoration 

Project Manager



Mining Legacy in the Western United States

Over 500,000 abandoned mines in the 

Western U.S.

40% of western watershed headwaters 

are polluted with mine wastes

Approximately 100,000 abandoned mines 

exist on public lands today in 13 western 

states

– Estimated clean-up costs range 

between $9.6 to $21 billion dollars

Sources: abandonedmines.gov, and EPA
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Mining Legacy in Colorado

Approximately 23,000 

abandoned mines in Colorado

> 80% of Colorado’s most 

impaired waterways are the 

result of mining operations.

Total of 5,105 abandoned mines 

on BLM and USFS land

Cost to clean-up this total 

ranges between $493 million to 

$1.1 billion
Sources: Center for Western Priorities “The Mining Burden” and 

DRMS Website
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Evans Gulch near Leadville, CO



TU’s Role in Mine Reclamation Work
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National 
Level: 

National Trout 
Unlimited

• Western Water and Habitat 
Program

• Abandoned Mine Land 
Team

State Level: 
Colorado 

Trout 
Unlimited

Local Level: 

24 Chapters 
Across 

Colorado



TU’s Role in Mine Reclamation Work

Focus on watersheds that exceed State water quality standards

– Grant funded projects (NPS, NFF, CWCB, CSFS)

– Private funding for match and construction (Freeport McMoRan & 

Newmont)

– Federally and State funded projects (USFS, DRMS)

Expansion of program reach over past 4 years

– Project design, engineering, contracting, management, oversight, and 

reporting

– Over $1.2 million spent during FY 2016 on construction alone in Colorado

• All projects focused on WQ improvement or mine reclamation

www.tu.org 5



Our Program Goals

The People:

– Protecting downstream drinking 

supplies

– Protecting and improving 

recreation 

The Environment:

– Improving water quality

– Protecting and developing fisheries 

– Habitat and ecosystem restoration

The Place:

– Historical preservation

– Safety
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Santiago Mill near Georgetown, Colorado



GIS Tools to Guide Future Efforts: The Purpose

Developing a GIS tool that can 
be used to guide future mine 
reclamation projects so that 
these efforts focus on native 
trout restoration and 
protection

Started with the database of 
148 abandoned mines that 
DRMS and CDPHE surveyed 
and sampled in 2016

– Subset of roughly 230 
mines identified as 
potentially impacting water 
quality
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Mountain Pride near Breckenridge, Colorado



Background Information

These mines were classified 
into three categories:

– Green - Draining mines 
with partial to complete 
restoration 

– Yellow - Draining mines 
with recent investigation or 
restoration project in 
process 

– Red - Draining mines 
without recent 
investigations or 
restoration project
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Land Ownership Information

Understanding who owns the 

land occupied by each of the 

148 identified mines is the 

beginning of understanding 

potential project partners
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Native Trout Conservation Value

In March 2014,  TU’s science 

team developed habitat values 

for native trout populations 

across the West

In CO, “native trout” refers 

only to Rio Grande cutthroats 

and CO River cutthroats 

– Only the historical habitat 

for Greenback cutthroats 

is included given their 

genetic “confusion”
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Native Trout Conservation Value

The native trout conservation value 

was determined for each watershed 

based on the population data in the 

published range wide status 

assessments and the results of TU’s 

conservation portfolio analyses

TU’s conservation portfolio and 

“3‐R” framework to assess 

populations based on 5 attributes: 

genetic purity, life history, geographic 

diversity, resilience, and redundancy
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Native Trout Conservation Value

The scores are then summed for each watershed resulting in values that 

range from 3‐12

These are reclassified into four categories reflecting the native trout 

conservation value for each watershed:  3 is low; 4‐6 is moderate;  7‐9 is 

high; and 10‐12 is very high. 
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Score
Number of portfolio 

elements represented

Number of pops in 

watershed

Occupied habitat in 

watershed (km)

1 0 1 Less than 25

2 1 2-4 25-50

3 2 5-9 50-100

4 3-5 10 or more More than 100



Native Trout Conservation Value

One small hybridized 

population = low value 

Single small population that is 

genetically pure = moderate 

conservation value

Single large migratory 

population or multiple small 

genetically pure populations = 

high or very high value
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Site Evaluation
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Once a potential site area is 

identified, additional project 

development questions be 

answered:

– Potential partners?

– Potential funding sources?

– Additional concerns or 

opportunities?

– Approach?



Future Work

Future efforts to develop this tool will include:

– Expanding climate change information included in the tool

– Identifying sites that lie on the State’s 303d list and fit TU’s selection 

criteria

– Identifying those sites that most directly impact drinking water supply

– Working with TU partners to continue to expand this, and similar, state-

wide tools
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