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Purposes

Booklet One
To visually introduce the scales and types of abandoned 
mining sites across the United States, measure their 
unique landscape qualities, and describe the processes 
of mine reclamation to the general public. A brief 
background and history section details the efforts to 
reclaim mining sites along French Gulch in Breckeridge, 
Colorado and transform the area into a sustainable new 
neighborhood.

Booklet Two
To provide the Wellington Neighborhood, the Town of 
Breckenridge, Colorado and Summit County, Colorado 
with a visioning tool for integrating open space and 
landscape design in new development on former mining 
areas; second, to use this project as a case study, for 
application on any landscape revitalization project on 
former mining sites whereby ecological design and 
planning can be more effectively integrated with 
remediation and environmental cleanup activities. 
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“I have very large ideas of the mineral wealth of 
our Nation. I believe it practically inexhaustible. It 
abounds all over the western country, from the 
Rocky Mountains to the Pacific, and its 
development has scarcely commenced…. and we 
shall prove in a very few years that we are indeed 
the treasury of the world.”

-ABRAHAM LINCOLN, 1865
16th President of the United States 

Message for the miners of the West, 
delivered verbally to Speaker of the House 
Schuyler Colfax, who was about to depart 
on a trip to the West, in the afternoon of 
April 14, 1865.  Quoted from Martin, E.W.  

The Life and Public Services of Schuyler 
Colfax. United States Publishing Co; First 
Edition, First Printing edition (1868), pp. 
187-188.
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Visual Primer 

Issues and Contradictions of 
Abandoned Mines

The following section of photographs and mappings 
is a visual primer for the reader. It is meant to 
reveal the sublime beauty and contrasting contexts 
in which mining takes place, while exposing some 
of the underlying, conflicting values and tradeoffs 
that accompany highly disturbed landscapes with 
abandoned mines. These values and tradeoffs are 
explored through a series of overlapping images and 
quantitative analyses meant to illuminate some of the 
concerns that must be considered when reclaiming 
mined landscapes. 

To this day, mining occurs in big and small scales 
all over the United States. America extracts minerals 
for energy (coal), industrial and commercial uses 
(hardrock and metals), and construction (sand and 
aggregate) and will continue to do so in the fore-
seeable future. Ignoring the impact of mining, as we 
have done in the past by abandoning mine sites, is 
not an option if healthy ecosystems and sustainable 
post-mining land uses are collective national goals. 
These images represent a small sampling of sites in 
desperate need of creative solutions to solve myriad 
problems leftover from previous mines; they also 
inform future generations about the need to act to 
clean these sites and prevent the creation of new 
ones.

4

Reservoirs created from gravel mines 
may provide water and land use 
rights that are more valuable than the 
underlying mineral value, Longmont, 
Colorado
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167,000+      
Inactive Mining Sites in the western U.S.

72,000+       
Abandoned Mine Land Fund reclamation sites

47,200+  
Inactive Mining Sites <10 miles from urban areas 

1/2 mile  
Average distance between Inactive Mining Sites

Inactive Mining Geography of the Western U.S.

USGS, 2005.   Mineral Resources  Data 
System. Edition: 20110823.  USGS: 
Reston, Virginia.  Available at <http://tin.
er.usgs.gov/mrds/> 

BLM  Abandoned Mine Lands estimate, 
available at <http://www.blm.gov/wo/st/en/
prog/more/Abandoned_Mine_Lands.html>
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Top:  
Acid mine drainage in Colorado

Bottom:  
Treeless dredged valleys in French  
Gulch, Breckenridge, Colorado 

8

Top:  
Trapper Coal Mine, Colorado

Bottom:  
Berkeley Pit, Montana 
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Valuing Alteration

Alteration of the land for mineral resource extraction 
is often viewed negatively.  However, many productive 
land-uses can be created from highly disturbed 
mining sites.  The following pages introduce some 
of the conflicts and misperceptions surrounding 
mine reclamation.  Each case study combines text 
and image to evaluate the post-mining landscape 
according to the following topics:

Mined vs. Reclaimed                                     
Case Study: Summitville, CO (pg. 12-15)

Historical Authenticity vs. Staged Tourism        
Case Study: Breckenridge, CO (pg. 16-19)

Geotechnical Engineering vs. Integrative Remediation            
Case Study: Post-Mine Land Use (pg. 20-23)

Proximity to Value                     
Case Study: Summit County, CO (pg. 24-27)

Water Quality vs. Acid Rock Drainage                  
Case Study: Water Quality and pH (pg. 28-31)

Rebuilding Habitat vs. Geomimicry                 
Case Study: Post-Mine Habitats (pg. 32-35)

Water Reservoir vs. Wetland                        
Case Study: Post-Mine Water Use (pg. 36-39) 

10

San Luis Mine (gold) in San Juan 
National Forest, Colorado
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Summitville Mine, Colorado

12

Summitville Mine, Colorado

Mined vs. Reclaimed

RECLAIMEDMINED
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Colorado Geological Survey. “Geology,  
Mining, & the Environment.” RockTalk, 
Volume 4 Number 2 (April 2001) 
<http://geosurvey.state.co.us/pubs/rock-
talk/rtv4n2.pdf> (26 October 2008)

Fields, Scott. “The earth’s open wounds: 
abandoned and orphaned mines.” Environ 
Health Perspectives. Volume 111 Number 
3 (March 2003): A154–A161. <http://
www.ehponline.org/members/2003/111-3/
focus.html>  
(26 October 2008)

Consumer Price Index. 
<http://www.bls.gov/CPI>

Silver Prices-Historical. <http://www.gold-
mastersusa.com/silver_historical_prices.
asp>

Gold Prices-Historical. 
<http://www.goldmastersusa.com/
gold_historical_prices.asp> (26 October 
2008)

*(inflation adjusted value, 259,000 
ounces extracted 1984-1992)
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MINED GOLD VALUE  
$165,000,000

RECLAMATION COSTS* 
$150,000,000+

Before Reclamation, Summitville, CO
Summitville Mine acid mine drainage reservoir contains high 
levels of heavy metals. Cyanide, heavy metals, and acid leaked 
from the gold and silver extraction operations from 1985 to 1992 
killing all aquatic life for 17 miles downstream.

After Reclamation
Reclamation costs can exceed the value of the resources extracted, 
rendering little to no net value gain. With mining profits already 
spent, large reclamation costs are economically unfeasible and 
often result in bankruptcy. 

VALUE RATIO
1.1:1

Case Study: 
Summitville, CO

What is the real cost of mining? 

Reclamation costs often exceed the net profits from mineral extraction. Due to 
low bonding requirements, companies often declare bankruptcy rather than 
clean up their mining operations, leaving taxpayers to foot the bill for reclaiming 
the environment.
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Country Boy Mine, 
French Gulch, Breckenridge, Colorado

16

Mining Dredge Boat Relic, French Gulch, 
Breckenridge, Colorado

Historical Authenticity vs. Staged Tourism

STAGED 
TOURISM

HISTORICAL 
AUTHENTICITY
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HISTORICAL AUTHENTICITY
$2,500,000 /YR  
(est. Open Space/Trails Budget from 0.5% sales tax)

STAGED TOURISM
$400,000 /YR
(est. revenue/yr from tours at Country Boy Mine)

French Gulch Dredge Boat, Breckenridge, CO
Dredge boat relics testify to the manner in which these sites are 
usually abandoned, as if the process of mining simply halted one 
day and all responsible parties flee the premise. If users could 
explore historical structures such as this one, without being 
exposed to health risks or hazards, the experience of mining 
history would be closer to authentic than an artificial re-creation or 
newly constructed artifact.  Breckenridge’s Open Space purchases 
and trails development are designed to safely access some of these 
heritage sites.

Tourists pan for gold at Country Boy Mine,  
French Gulch, Breckenridge, CO
Here tourists pay a fee to make-believe pan for gold in a safe pool of 
water. The tour mine operator ‘seeds’ the water with tiny bits of gold 
to create a touristic mining experience.

Top figure calculated from the annual sales 
tax of 0.5% for Open Space and trails 
available at: 
<www.townofbreckenridge,com>

Bottom figure calculated from the reported 
number of tours in 2008, found at:

<http://www.summitdaily.com/arti-
cle/20090720/NEWS/907199995>
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Case Study: 
Breckenridge, CO

How are mined landscapes reclaimed for future  
generations to use and learn from them? 

Mined landscapes are living ruins. They can simultaneously be dangerous and 
beautiful. Reclamation involves a conscious decision to erase the markings of 
the past or integrate them into the final design and land use. Post-mine land 
uses vary depending on local interests and needs.



 21

Old Works Golf Course, Anaconda, Montana

20

Coeur Rochester Mine,  Pershing County, Nevada

Geotechnical Engineering vs. Integrative Reclamation

INTEGRATIVE 
RECLAMATION

GEOTECHNICAL
ENGINEERING
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GEOTECHNICAL ENGINEERING
$41,000,000
(est. gross profit, Coeur Rochester Mine, 2007) 

INTEGRATIVE RECLAMATION
$41,000,000 
(est. cost of building golf course on reclaimed land)

Coeur Rochester Mine, Pershing County, NV
Rising and falling mining commodity prices like gold can trigger 
the reopening or closure of mines such as this Nevada mine.  
Inexpensive hay bales are used for erosion control on recently 
mined land that has no integrated post-mine land use, serving as 
the cheapest form of geotechnical engineering.  More extensive 
planning for post-mine land use might guide the engineering 
controls and design down a different path.

Old Works Golf Course, Anaconda, MT
Jack Nicklaus designed this golf course on mine waste. Black 
slag mine waste is reused as sand traps.  The course remains 
open, popular, and thoroughly used with tee times available for 
$33-44.  Because the waste is entombed in the course, the man-
agement must keep track of any surface changes, replacing the 
soil in every tree hole and keeeping drainage in check.

Top figure from Coeur Rochester Finacial 
Report, available at:
<http://www.coeur.com/operations-roches-
ter-nevada.html>

Bottom figure combines the cost of the golf 
course itself, at $11 million, as well as the 
$30 million clean up.  

Total removal of contaminated material 
would have cost an estimated $65 million.  
Additional information can be found here: 
<http://grounds-mag.com/golf_courses/
grounds_maintenance_golf_course_re-
claim/>
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Case Study: 
Post-Mine Land Use

Should post-mine land uses be designed and integrated 
earlier in the mining process? 

We often remediate mining sites only to prevent more damage from being done 
to humans and the environment. Strictly engineered solutions often render sites 
useless for future programming, covering only the minimum in environmental 
legal limits. By creatively designing and integrating future land uses earlier in the 
mining process, economically viable outcomes can be reached.  Recreational 
programming may yield a second life for the mining site.
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LEGEND
Average land values 
adjacent to mine activity

Active Mine

Inactive Mine

$ 1,000,000+

$ 250,000 - 999,999

$ 100,000 - 249,999

Denver

Proximity to Value, Colorado

Breckenridge, Summit County

Mountain Village, Telluride

Denver

Snowmass Village (near Aspen)
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ACTIVE AND 
INACTIVE MINING
(Summit County highlighted)

United States. Department of Housing 
and Urban Development. Office of Policy 
Development and Research. U.S. Housing 
Market Conditions: 4th Quarter 2007. 
February 2008. <http://www.huduser.org/
periodicals/ushmc/winter07_1/USHMC_
Q407.pdf> (2 December 2008)

United States. Census Bureau. Annual new 
privately-owned residential building per-
mits single family for places in Colorado. 
<http://censtats.census.gov/cgi-bin/bldg-
prmt/bldgsel.pl> (2 December 2008)

United States. Geological Survey. Mineral 
Resources Data System. [Reston, Virginia:] 
U.S. Geological Survey, 2005. <http://tin.
er.usgs.gov/mrds> (2 December 2008)

       $ 330,700

       $ 615,384

       $ 709,713
 

  271

Median price of new home in Western Region, 2007

Construction costs per residential building permit,

Summit County Unincorporated Area, 2006-2007 

Construction costs per residential building permit, 

Breckenridge, Summit County, 2006-2007

Number of inactive and active mines in Summit County

26

With populations moving further out of central cities, more people than ever live 
in close proximity to active and abandoned mine sites. In Colorado, general 
proximity to a mine is not a determinant of less land value.  In fact, many 
recreational hotspots and resort towns overlap with relic mining districts.  
Multimillion dollar homes often sit near towns that were built solely on the 
economic activities of mining, many of which resulted in multimillion-dollar 
reclamations.  Colorado serves as an example of how numerous the active 
and inactive mining sites are and how close they often sit to high-value real 
estate.  

Case Study: 
Summit County, Colorado

How close is your home to an abandoned mine? 

Summit County
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Acid rock drainage at Berkely Pit Mine, 
Butte, Montana

28

Surface water pooling, Arizona mine

ACID ROCK 
DRAINAGE

Water Quality vs. Acid Rock Drainage

WATER QUALITY
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Rupert, Michael. Relations among rain-
storm runoff, streamflow, pH, and metal 
concentrations, Summitville Mine area, 
upper Alamosa River basin, southwest Col-
orado, 1995-97. USGS Water-Resources 
Investigations Report 01-4027. [Denver, 
Colo.] : U.S. Dept. of the Interior, U.S. 
Geological Survey : Information Services 
[distributor, 2001]. < http://pubs.usgs.gov/
wri/wri014027/> (31 March 2009)

Newbrough, P. and C.H. Gammons. “An 
experimental study of water–rock interac-
tion and acid rock drainage in the Butte 
mining district, Montana.” Environmental 
Geology 41 (2002):705–719. <http://
www.mtech.edu/mines/geological_eng/
PDF/NewbroughGammonsEnvGeol02.pdf> 
(2 December 2008)

pH 2.5

pH 3.5

pH 6.5 - 7.5

pH 6.5

pH 5.0
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ACID ROCK DRAINAGE

During reclamation, pH can be mechanically adjusted to liberate 
metals in water sources, resulting in better water quality.

Drinking Water Standard
EPA

French Gulch
Breckenridge, CO

Lowest pH fish eggs will hatch
Generic threshold

Natural Acid Drainage
Upper Alamosa River Watershed, CO

Mining Pit Lake
Berkeley Mine, Butte, MT

Case Study:
Water Quality & pH

Is pH a measure of reclamation success? 

The quality of natural water sources varies depending on location, context and 
geology. While most humans, fish and animals need water around pH6.5 to live, 
some organisms (mostly microbiotic) flourish in highly acidic, lower pH 
conditions found on mining sites.  These conditions, though rare, are also found 
in the natural world, where rock fissures come into contact with surface waters.  
The end use, preceding site conditions, and ecological potential should help 
guide the desired pH level for reclamation.
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Montana Tunnels Zinc Mine, Montana

32

Bat habitat in mine shaft entry, 
Idaho potash mine

GEOMIMICRY

Rebuilding Habitat vs. Geomimicry

REBUILDING 
HABITAT
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Potash Mine Bat Gate, ID
Bat gates or cupolas ensure the protection of bat roosts, which 
often develop in abandoned mines.  Many mining adits and 
openings are little different than natural caves, helping build new 
habitat for bat populations to roost and expand.

Montana Tunnels Mine, MT
One reclamation strategy involves mimicking the patterns of 
vegetation found in various geomorphological environments.  in 
this case, the technicians attempted to approximate the pockets 
of soil and accumulation of vegetation on natural talus and scree 
slopes at a steepness of 1:75:1.  The rationale is that plants might 
better survive in a reclamation scenario if their structure and 
environment mimicked the closest natural equivalent.

34

REBUILDING HABITAT

GEOMIMICRY

Case Study:
Post-Mine Habitats   

Can mining sites serve as significant habitat areas for 
endangered or other species? 

If endangered species are found on a site, several regulations may apply to how 
the site can be altered.  A series of actions by the U.S. Fish and Wildlife Service 
may be taken to designate critical habitat and protect the water, land, and air 
associated with that species.  This designation may significantly alter the 
reclamation plans of a mining site, transforming what was considered 
dysfunctional waste into potentially viable habitat.  Providing new habitat for any 
ecologically valuable species may help garner financial, public and private 
support for reclamation design.



 37

Miami Mine and smelter, Claypool, Arizona

36

Climax Molybdenum Mine, Colorado

WETLAND

Water Reservoir vs. Wetland

WATER RESERVOIR
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“Dig It:  Climax mine plans still on hold,” 
B. Berwyn, Summit Daily News, July 
30, 2009.  Available at:  < http://www.
summitdaily.com/article/20090730/
NEWS/907299981>

Phelps Dodge Corporation. 2006 Annual 
Report on Form 10-K. Available at:
< http://sec.edgar-online.com/
phelps-dodge-corp/10-k-annual-re-
port/2007/02/27/section2.aspx>
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WATER RESERVOIR
4,600  
(acres owned by parent company, 2009) 

WETLAND
9,060 
(acres of Miami Mine operations, 2006) 

Climax Molybdenum Mine, CO
Climax Mine and other mines that sit at high altitudes in the 
upper reaches of watersheds possess great potential as water 
storage sites.  Simple site manipulation can yield a range of reser-
voir sizes and types.  Climax was the world’s largest Molybdenum 
mine and sits high above the town of Breckenridge at Fremont 
Pass.  Freeport-McMoran Copper & Gold, Inc., the current owner, 
is currently spending hundreds of millions to update the mine 
and restart operations.

Miami Mine, Claypool, AZ
The complex assemblage of mine tailings, pits and process-
ing facilities at the Miami Mine has waxed and waned with the 
commodity price of copper.  The water that falls onto the site and 
courses beneath it contains high levels of metals and acidity due 
to interaction with the exposed rock.  Regardless, these shallow 
wetlands attract waterfowl and aquatic vegetation.

Case Study:  
Post-Mine Water Use

How can inactive mining sites potentially address the 
widespread water limitations in the West? 

Water, as a scarce resource, could present an opportunity for certain types of 
relic mining sites.  If metal pollution or acid mine drainage are not present, 
topographical and hydrological engineering can provide water storage and 
valuable aquatic habitat in the arid Western region.  If cleansing and polishing of 
water drainage is needed, wetlands might be a low cost design alternative.  Both 
options have tourism potential for the resort towns that are often in close 
proximity to mining sites.
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¹ See Berger, Alan, editor. Designing
the Reclaimed Landscape. London: Taylor 
& Fran cis, 2008. Especially see Victor 
Ketellapper’s essay pp. 77-86 for the 
detailed history of FROG. Also see Kirk 

Johnson. “Out of Old Mines’ Muck Rises 
New Reclamation Model for West.” The 
New York Times 4 March 2006: National 
Section A8

They often result in adverse envi ronmental or  
human-health impacts. The number of abandoned 
mining sites in the United States is techni cally 
unknown, but estimates range in the three-to-five 
hundred thousand range.¹ The cleanup of environ-
mental problems at aban doned mine sites is a multi-
faceted combination of technical, financial, and 
liability challenges. Without successfully addressing 
every issue, cleanup moves very slowly, if at all. This 
is certainly true at the French Gulch site, a century-
old metals-mining district, lo cated just outside 
Breckenridge, Colorado: the mine owners and 
operators either no longer exist or have limited 
resources, and those wishing to help volun tarily fix 
the problem have been scared off by laws that 
would hold them responsible if the cleanup were 
insufficient or cleanup standards changed.

French Gulch and FROG
The impacts from abandoned mining in French  
Creek were significant enough that EPA was  
con sidering the site to be included in the Superfund 
Pro gram in the early 1990s. However, local govern-
ment officials resisted this due to their concern over 
the effect that EPA Superfund involvement would 
have on their community and tourist economy.  A 
community-based approach was proposed by EPA 
to resolve these issues. This lead to the formation of 
the French Gulch Remedial Opportunities Group 
(FROG), a stakeholders group formed to develop 
plans to address mining related environmental 
impacts within French Gulch. This com mon vision 

Quoted from “Out of Old Mines’ Muck 
Rises New Reclamation Model for West.” 
The New York Times 4 March 2006: 
National Section A8
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Background/History:

A New Model for Reclamation in the American West

Historically, in the western United States, mineral 
mining has been a temporary use of the land. After 
the economically recoverable minerals had been 
re moved, mines were abandoned, impacting the 
char acteristics of the surrounding property and 
envi ronmental systems well beyond their footprint. 
The alterations included waste-rock piles, mineral-
recovery processing waste piles, and continuous 
discharges of acidic metal-laden water, known as 
ac id-mine drainage. 

“With ownership of the pollution and control of the land...comes 

the power to shape the post-mining landscape in a way that 

goes far beyond just cleaning it up.”

-KIRK JOHNSON, 2006
Denver Bureau Chief, New York Times
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exposure to mine wastes with elevated levels of lead 
and arsenic.

Extensive placer and underground lode mining  
oc curred in French Gulch from the late 1850s to the 
1960s. Placer-gold mining began in French Gulch in 
1859 with small gravity-separation operations; the 
dredging operations that followed continued until the 
1940s. The dredging operations resulted in forty to 
fifty foot high piles and ridges of cobbles and grav el-
size placer tailings throughout the valley floor. 
Un derground lode mining began in 1889 and 
con tinued through the 1960s. The underground 
mines typically produced high-grade zinc-lead-silver 
ores, as well as some gold ores. Underground     
mining left numerous shafts, adits, waste rock, and 
tailings throughout the Gulch.

The Wellington-Oro Mine and Mill Complex was  
the largest mining operation on the site. Producing 
lead-zinc-copper-sulfide and gold ores, it operated 
from the 1880s to the 1930s. The underground 
mine work ings consisted of more than twelve miles 
of tunnels, adits, drifts, stopes, and crosscuts and 
ex tending more than a thousand feet below the 
ground surface. Ma jor portions of these mine    
workings are now flooded. As water migrates 
through the mine workings it reacts with the mineral-
ized rock generating sulfuric acid. The acidic water 
then draws metals into solution. At the Welling ton- 
Oro Mine, the water migrating through the mine    
becomes contaminated with zinc and cad mium. 
Eventually, this contami   nated water reaches and 
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provides a foundation for a unique multi party settle-
ment that defined environmental liability, pro vided 
funding for mine reclamation projects, and al lowed 
the purchase of abandoned mines and adjacent 
proper ties for open space, outdoor recreation, 
habitat preservation, historical preservation and 
affordable housing. In order to promote stakeholder 
involve ment and a col laborative process for environ-
mental decision making at the French Gulch Site, 
FROG was formed in the spring of 1995. The partici-
pants in cluded citizens, county commissioners, 
Brecken ridge town-council members, the 
Brecken ridge town man ager, county and city open-
space managers, ski-area re pre sen tatives, landown-
ers, and state and federal regulatory and land-
management agency represen ta tives.  B&B Mines, 
the company that owned the Wel lington-Oro Mine, 
as well as more than 1,800 acres of mining claims in 
French Gulch and the adjacent Swan River water-
shed, also partici pated in the FROG. 

French Gulch Mining History and  
Water Treatment
The French Gulch site is a watershed impacted  
by abandoned mines in the Rocky Mountains  
east of the Town of Breckenridge, Colorado. The  
two primary environmental concerns associated 
with the district’s mine sites are the aquatic-life  
impacts from acid mine drainage discharging from 
the aban doned Wellington-Oro Mine and the 
potential human-health impacts from long-term   
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would be a hazard to human health if the property 
were developed into a residen tial community. The 
de veloper proposed to construct affordable housing 
and conduct mine reclamation on the property. The 
proposal was accepted by the town and the mining 
company. The community was named the Welling-
ton Neighborhood.

Approval of the subdivision prompted the U.S.     
Forest Service to reclaim the Union Mine and Mill 
site that was located on land it managed. The U.S. 
Forest Service was concerned that the mining 
wastes bear ing elevated levels of lead and arsenic 
would pose an unnecessary health risk to residents 
of the Wellington Neighborhood. To address the    
environmental liability concerns raised by the        
residential development, a Prospective Purchaser 
Agreement was negotiated and signed by the devel-
oper, EPA, and Colorado Department of Public 
Heath and Environment (CDPHE). This agreement 
described the mine reclamation work that the devel-
oper agreed to conduct on the property, and estab-
lished lead and arsenic soil-action levels of five   
hundred parts per million (ppm) and fifty ppm,      
respectively. The developer had to deal with the 
placer tailings (piles of waste rock) strewn through-
out the valley floor. Placer tailings do not pose a  
public or environmental health risk in their current 
form. However, the placer mining and dredging of 
the valley floor destroyed the natural ecosystem by 
removing soil and plant life.

44

mixes with water in French Creek, causing French 
Creek to become toxic to aquatic life.

In 2003 EPA conducted an engineering feasibility 
study to evaluate alternatives for the collection and 
treatment of the readily collectable contaminated 
see page. The findings were presented to the public 
in May 2004. The public was supportive of EPA’s 
pro posed cleanup plan that included the collection 
and treatment of acid mine drainage seeping from 
the Wellington Oro Mine spring. The estimated cost 
to implement the plan including long-term 
operations was $5 million. 

From Waste to Place:  
Wellington Neighborhood

People who work in the historic resort town of 
Breck enridge are being forced to live out of the area 
by median costs of $725,000 for a single-family 
home. For many workers, affordable single-family 
homes were only available across Hoosier Pass, a 
forty-five-minute commute over treacherous moun-
tain roads. A developer, David O’Neil, pro posed to 
the FROG an eighty-five-acre site in French Gulch, 
on the town’s outskirts, as an ideal location for the 
development of an affordable-housing community. 

This property, however, was impacted by historic 
placer-mining ac tivities and by the adjacent Union 
Mine and Mill site. Elevated levels of lead and      
arsenic in soils on a small portion of the property 
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The properties consisted of 170 mining claims,  
including the Wellington-Oro Mine. As part of the 
sales agreement, Summit County and the Town of 
Breckenridge agreed to construct and operate the 
water-treatment remedy at the Wellington-Oro Mine. 
The buyers also agreed to conduct surface reclama-
tion at an additional two mine sites.

From Waste to Place:  
Open Space Preservation

As part of this real estate transaction, two 
ad ditional agreements were negotiated in order to 
resolve en vironmental-liability issues. First, Summit 
County and the Town of Breckenridge negotiated a 
bonafide Brownfields Agreement with EPA and the 
State of Colorado. This agreement defines the 
specific mine-reclamation activities to be conducted 
by the town and county, and limits their cleanup 
liability on other abandoned mine sites purchased. 
The second agree ment resolves B&B Mines 
Superfund environmental liability, including past 
and future environmental cleanup costs. This agree-
ment allowed the mining company to dissolve and 
distribute its assets to its stockholders. Although the 
negotiations among the multiple parties to finalize 
these agreements were complex, these settlements 
were successfully com pleted in March 2006. 

In 2006, the Town of Breckenridge and Summit  
County completed the surface reclamation of the 
two aban doned mining sites. The construction of the 
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Since the property was being purchased from  
B&B Mines, the company responsible for a portion 
of the mine reclamation work in French Gulch, 
$850,000 generated from the sale of the property 
was set aside for future investigation, design, and 
reclamation of mining sites throughout French 
Gulch. The first phase of the Wellington Neighbor-
hood affordable-housing development was complet-
ed in 2006.

Eighty percent of the homes constructed were       
reserved for purchase by people who work in     
Sum mit County at about one-third the cost of the 
median home-purchase price in Breckenridge. 
These homes have a deed restriction that limits the 
appreciation of the resale price of the property to 3 
percent per year or the annual percentage increase 
of the “area medium income”, whichever is greater. 
Homeowners include the town manager, govern-
ment employees, shop owners, teachers, and police 
officers. 

In 2002, the Wellington Neighborhood was recog-
nized by EPA with a National Smart Growth Award 
as a model for resort communities where affordable 
housing for permanent residents is scarce. In       
November 2001, through negotiations indepen dent 
of the FROG, the Open Space Depart ments of the 
Town of Breckenridge and Summit County signed a 
sales agreement with the mining company for the 
purchase of its more than 1,800 acres in French 
Gulch and in the adjacent Swan River watershed for 
$9 million. 
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water treatment plant at the Wellington-Oro Mine 
was completed in November 2008 (please refer to 
Project A: Water Treatment Plant, in Booklet Two). 
In 2007, EPA , the Town of Breckenridge and 
Summit County initi ated a new conceptual land-
scape plan for the neigh borhood and its immediate 
environment, utilizing the landscape architectural 
services of The Project for Reclamation Excellence 
(P-REX, www.theprex.net). This concept plan will in-
tegrate mine reclamation, expansion of aquatic habi-
tats for threatened species, integration of the recre-
ational use plan, and preservation of historic mining 
artifacts.



 51

MATERIAL MOVEMENTS SHOULD 
APPROACH EQUILIBRIUM. 

This basic operation should leave little extra material 
on-site and require minimal hauling off-site. Extra fill 
volumes should be incorporated in-situ as new 
topographies for landscape programming or enhanc-
ing the performance and health of drainage systems.  
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The sheer scale of alteration in mined landscapes 
requires planning and design solutions that result in 
better landscape performance from minimal 
maintenance input. To achieve this, careful site 
assessment should be done to evaluate what can 
be recycled in-situ and reused for post-mine land 
use construction. Creatively reusing materials on-
site results in conservation of energy and mass in 
site transformation. The beneficial and transforma-
tive properties of the actual site materials leftover 
from mining should be evaluated for integration in 
the new site design. This assessment may reveal 
unique or beneficial uses of local waste materials, 
enhancing the character of the landscape while 
reducing transportation and procurement costs for 
its removal.

1. The Conservation of Energy and                                         
    Mass in Site Transformation

Reclamation-Site Design Principles
While this booklet specifically serves the purposes of 
defining a conceptual landscape plan for French 
Gulch, it is more generally a guide to understanding 
the unique qualities of mined landscapes and new 
design pro cesses and planning principles specially 
tailored for the complexities they pose. Several site 
design principles emerge from the con straints of post-
mined or altered landscapes. The factors of time 
management and project cost often far outweigh the 
historical forces that altered a site’s conditions in the 
first place². Pro duced in merely a few years or de-
cades, an altered landscape may require extensive 
funds and a century or more before it is reclaimed 
with a renewed use.  Four principles are there fore de-
veloped here, in or der for readers to grasp the unique-
ness of reclama tion design and the inherent benefits 
of approaching this type of practice using the 
proposed simulation work flow and interface.  These 
four principles formulate the reclamation manifesto.

A Four-Point Reclamation Manifesto

² Power, T. Lost Landscapes and Failed 
Economies. Washington, D.C.: Island 
Press, 1996, p. 129
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The designer must attempt to use “alteration” 
adaptively to guide a series of time-based process-
es of landscape evolution, rather than imposing a 
single solution that requires heavy initial investment 
and perpetual active maintenance in order to 
survive. 

3. Plant Ecology and Vegetation      
    Strategy

Soil conditions are usually the prime determinant of 
the vegetative strategy and planting design in mine 
reclamation. Disturbance-adapted plant species 
have a greater chance of survival, which triggers the 
next design principle.

Many of these types of plants have pioneering 
functions, such as nitrogen fixation, or other soil 
and water stabilization and cleansing properties.
In scenarios where no vegetation exists, an entirely 
adaptive approach to planting may prove useful. 
For example, if budgets allow for experimentation, 
seedlings may be mass-planted across a site to 
evaluate which species and varieties can best 
survive under harsh conditions.

THE DESIGNER MUST ASSESS 
WHETHER ANY DISTURBANCE-
ADAPTED PLANT SPECIES HAVE 
LOCAL POPULATIONS. 

52

CONTAMINATED SOILS SHOULD 
BE CONSOLIDATED FOR IN-SITU 
INTEGRATION.

On-site storage of waste material should be integrat-
ed in the overall topographic plan, but placed in a 
manner to reduce human risk exposure.  Further-
more, placement should maximize isolation from 
natural systems flowing through the site.

2. The Adaptive Use of Site Conditions

The human and natural processes that shaped  
the surface of a mined landscape offer evidence  
for designers to learn from the site prior to reclama-
tion design: what does or does not survive in the 
post-mined landscape may reveal essential ecologi-
cal gradients to attach to or modify in the reclama-
tion strategy. 

These approaches work by “disturbing the distur-
bance” or reintroducing ecological diversity to the 
site.  For example, instead of replacing the site’s 
problematic soil, a more adaptive approach might 
include scarifying the surface to catch water, ame-
liorating the soil through existing natural processes.

THE DESIGNER MUST ADAPT 
BY DISTURBING THE 
DISTURBANCE. 
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Bridges, paths, trails, roads, and other circulation 
infrastructures should be designed to assist a site’s 
ecological functions. For instance, paths should 
also be used for erosion control and drainage; park-
ing lots and other impermeable surfaces should be 
designed to detain storm water.

If designed comprehensively, the circulation net-
work becomes an infrastructure that assists ecologi-
cal recovery while providing clear access to users.
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4. Interactive Landscape Circulation  
    and Infra structure

Reclamation does not happen overnight; it takes  
time to plan, design, and construct post-mine  
projects. Whenever feasible and safe, any reclama-
tion site near populated areas should consider  
how circulation systems could be integrated into the 
design. This is especially true for sites proposing rec-
reational post-mine land uses. All forms of mobility 
(walkers, bikers, hikers, runners, skiers, etc.) should 
be considered within the context of the project. 

The planning and design of new pathways, as  
well as of accessibility and circulation infrastruc-
tures, should be done in such a manner as to re-
duce the potential for direct engagement with haz-
ards, such as deteriorating structures, physical haz-
ards, or toxic materials.

Circulation infrastructures may also double in  
function by creating a narrative experience of the al-
terations that have taken place. Such a circulation 
system may link the site’s history with its post-mine 
land use, forging a productive educational experi-
ence for users.

DESIGN TO AVOID HAZARD AND 
RISK EXPOSURE.

Booklet Two provides a case study for the use of these design principles in French 

Gulch, Breckenridge, Colorado.
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French Gulch pre-reclamation condition, 
Breckenridge, Colorado




