
H
olden Mine 
is an inactive 
copper mine 

site located in the 
Railroad Creek drain-
age on the Okanogan-
Wenatchee National 
Forest, about 40 
air-miles northwest 
of the city of Chelan. 
The mine was in operation between 1937 and 1957, 
operated by Howe Sound Mining Company, and 
was one of the largest copper mines in the United 
States during that time. The US Forest Service, 
Environmental Protection Agency and Washing-
ton State Department of Ecology and the Yakama 
Nation are actively working with Rio Tinto to clean 
up the Holden Mine site. Rio Tinto, a global min-
ing company is managing the clean-up on behalf of 
Intalco (the company who acquired Howe Sound 
Mining) and is paying for the entire cleanup.

The primary envi-
ronmental concern 
at the Holden Mine 
site is acid mine 
drainage, with dis-
solved heavy metals. 
Acid mine drain-
age occurs at sites 
where contaminated 
water leaks from 
mines and tailings into streams and rivers. At the 
Holden Mine, high concentrations of metals includ-
ing aluminum, zinc, iron, cadmium, lead and cop-
per are present in the water draining from the main 
mine portal, tailings piles and waste rock piles 
directly into Railroad Creek. Over time, the leach-
ing metals from the mine site have impacted the 
water quality and aquatic habitat of Railroad Creek. 
Remediation work began in 2013 and will continue 
through the 2016 summer season.

Holden Mine Remediation Project
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for the greatest good

Main Accomplishments 
in 2015
●  4,756 ft. underground barrier wall completed

●  Waste rock piles re-graded

●  Initiated mine water treatment plant  
construction

●   Approximately 300 mine remediation 
workers on-site

●  Surface water interceptor channel 
construction

●  Ground water collection system installed 
along barrier wall

●  Copper Creek reconstruction and GSL liner 
installation

●  Continued cover and grading of tailings piles

●  Jet grouting for slope stabilization

●  Improved sediment control systems

●  Demolition of the Mill water tank

In 2015 significant progress was 
made on the Holden Mine 

Remediation project, even with a major challenge. 
In late July 2015, threat from the Wolverine wildfire 
temporarily shut down construction operations for 
approximately six weeks while Holden and Lucerne 
were evacuated. Despite the shutdown, construction 
crews were able to complete a large portion of the 
work planned for 2015, including completion of the 
underground barrier wall, a critical component of 
the remediation. In addition, a contingent of con-
struction workers will continue working through the 
cold and snowy winter in Holden to complete the 
mine water treatment plant.



April
On April 4 the first barge load of equipment and sup-
plies set sail for Lucerne Landing. Rio Tinto support 
staff began to remobilize and prepare the Holden 
Mine Remediation site for 2015 construction activi-
ties, starting with setting up administration buildings 
complete with phone lines and internet connections. 
By the end of April, work ramped up and about 75 
workers were onsite. Excavation of the mine water 
treatment plant site was one of the first projects to 
get underway.

May
The barge began running six days a week hauling 
equipment and supplies to the Lucerne Landing. By 
the end of May, the construction crew count was up 
to 260 workers. Crews excavated approximately 80% 
of the mine water treatment plant site and installed 
under-slab electrical conduit, and drain pipes. Other 
projects that started in May included re-grading of 
waste rock piles to reduce the slope, drilling monitor-
ing wells, and installation of 23 jet grout columns. 
Construction activities were in full swing for the 
summer.

The "Big Picture" Plan 
for Remediation
Tailings Piles 
There are three main tailings piles onsite, con-
taining approximately 8.5 million tons of mine 
debris tailings and covering an area of roughly 
75 acres. Portions of the tailings piles rose in 
heights of up to 120 feet above Railroad Creek. 
These steep slopes have now been re-graded and 
following jet grouting of Tailings Piles 2 and 3, 
will be stable under seismic conditions. Pulling 
the tailings back and placing riprap along the 
toe will prevent erosion of tailings into Railroad 
Creek. Once the full grading of both the tops and 
sides of the tailings piles is completed, the area 
will be capped with a soil cover and planted with 
native vegetation.

Underground Barrier Wall  
Another main component of the remedy is the 
barrier wall between the tailings and Railroad 
Creek. The barrier wall is constructed under-
ground to prevent contaminated ground water 
that currently seeps through the tailings/waste 
rock piles from entering Railroad Creek. The un-
derground barrier wall is three feet wide and can 
range from 40 to over 90 feet deep.

Mine Water Treatment Plant:  
A ground water collection system that runs along 
the barrier wall will collect contaminated water, 
which will then be transported to the mine water 
treatment plant to remove heavy metals before 
releasing the water back into Railroad Creek .

Barging equipment up Lake Chelan to Lucerne Landing

Excavation of mine water treatment plant site
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June
Crews continued to work on the installation of the 
barrier wall. Work on the ground water collection 
system also progressed; with crews installing ap-
proximately 110 feet per day. Other ongoing projects 
included regrading of east and west waste rock piles 
and installing jet grouted stabilizer columns. Crews 
began working in two shifts, 24 hours a day to in-
crease productivity and safety.
On June 29, a lightning strike ignited the Wolverine 
Fire approximately three miles up lake of Lucerne. 
Rapellers (firefighters that rappel from a helicop-
ter) were inserted and worked to suppress the fire. 
However, the very steep terrain and the rolling of the 
fire below the firefighters, made it unsafe for them 
to continue direct suppression activities and they 
were removed by helicopter. Approximately 30,000 
gallons of water were dropped, by helicopter, over 
several days, but had little effect due to the intensity 
of the fire and steep terrain. Forest Service personnel 
developed a long term fire management strategy, in-
cluding working with Holden Village, Rio Tinto and 
Chelan County Sheriff’s Office to update and clarify 
the evacuation plan. Emergency evacuation drills 
were conducted on site and at Holden Village.

Jet-Grouting in progress

The beginning of the Wolverine Fire
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July
One of the most significant accomplishments this 
summer was the completion of the 4,756 foot long 
barrier wall in early July. Construction on the wall 
began during the 2014 season, when 85% was com-
pleted. The completed three foot wide underground 
wall ranges in depth from 40 to 90 feet and is in-
tended to collect and prevent contaminated water 
entering Railroad Creek. The ground water collection 
system, running along the barrier wall was approxi-
mately 50% completed, with only 3,200 feet left to 
go. Crews also continued construction of dewatering 
wells and installation of the groundwater collection 
pipeline. The mine water treatment plant construc-
tion progressed, foundation layouts were completed 
and the entire underground conduit system was 
installed. Other projects this month included instal-
lation of channel lining on the southern portion of 
Copper Creek, which was temporarily rerouted.

On July 30, the Chelan County Sheriff’s Office, in 
coordination with the Forest Service, issued a level 
three evacuation notice (meaning “leave immediate-
ly”) for Holden Village, Lucerne and Lightning Creek. 
Hot, dry and windy weather caused the Wolverine 
Fire to move towards Lucerne. Although Holden Vil-
lage was not at immediate threat from the fire, a level 
three evacuation was necessary because the only 
road in and out of Holden, (Forest Road 8301) and 
the Lucerne Landing were threatened by the fire. 

Approximately 260 mine remediation workers and 
Holden Village staff evacuated safely, through a co-
ordinated effort with Rio Tinto, Holden Village, Lake 
Chelan Boat Company, Chelan County Sheriff’s office 
and US Forest Service. As a result, all construction 
activities temporarily shut down.
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August
Construction activities remained temporarily sus-
pended due to fire suppression efforts. Continued 
critical weather conditions created intense fire 
behavior, resulting in substantial fire growth. By 
August 2, the Wolverine Fire had grown to 15,750 
acres, burning in and around Domke Lake and trav-
eling south to Twin 
Harbor Creek and 
northwest (towards 
Stehekin) to Bridal 
Veil Creek. A Type 
1 Incident Manage-
ment Team (IMT) 
and additional 
crews and resources 
arrived in Chelan to 
manage the Wol-
verine Fire. Coor-
dination and com-
munication of fire 
suppression activi-
ties in the Holden 
area occurred with 
the Type 1 IMT 
and Rio Tinto and 
Holden Village through daily Cooperator’s meetings. 
A small crew of key Holden staff members returned 
to Holden to keep sprinkler systems operational to 
protect the Village. 

Because the Wolverine Fire continued to move up 
the Railroad Creek drainage at a pace of 0.5 mile 
to 1.5 miles/day, the Wolverine Fire IMT initiated 
and completed a successful aerial firing operation to 
protect Holden Village and the Holden Mine Reme-
diation site. The Village sprinkler system was a key 
component in the implementation of the operation. 
No structures were lost in Holden Village or the 
Holden Mine Remediation site. 

On August 14, an early morning lightning storm 
ignited four additional fires, surrounding the city of 
Chelan. The fires were fast moving and resulted in 
mass evacuations, power outages and homes lost.

September
By early September, fire suppression activities on 
the Wolverine Fire were completed and Rio Tinto 
began to remobilize crews back into the Holden Mine 
Remediation site to continue construction operations 
after being evacuated for 6 weeks. The Forest Service 
coordinated with Rio Tinto to ensure safety plans 
and procedures were updated and in place to address 
new hazards in the burned area, especially travel 
along the Forest Road 8301. By mid-September, 150 
workers were back on-site and worked to complete 
projects for the 2015 construction season. Emphasis 
was placed on completing the walls and roof of the 
mine water treatment plant to allow crews to work 
on the interior of the building during the winter 
months.

A Forest Service BAER (Burned Area Emergency 
Response) team assessed threats to human life, 
safety and property within and downstream of 
the burned area. For the full BAER report visit 
centralwashingtonfirerecovery.com

Removal of burned snags also knows as “hazard 
trees” along Forest Road 8301 to Holden, around 
Holden Village and construction sites was complet-
ed. By the end of September 85% of the ground water 
collection system was completed.
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October
Work cleaning the bedrock and shaping the lower 
section of the Copper Creek channel and grading the 
By-pass road along Copper Creek was completed. 
Crews continued construction on the mine water 
treatment plant, installing roofing and walls, and 
pouring concrete for the fuel tanks and generator 
foundations. The last section of jet grouting for the 
season was close to completion, with a total of 517 
columns installed. Final work for the ground water 
collection system and establishing the drain line to 
the main portal, was also completed. 

November
The temporary dam at Copper Creek was re-moved 
and water began flowing naturally in the newly engi-
neered channel. All outdoor construction areas were 
winterized and a majority of the remediation work-
ers left for the season. Only a small crew of approxi-
mately 45 people remained to work on the interior of 
the mine water treatment plant. Installation of fuel 
lines, electrical wires, and piping were among ongo-
ing projects.

December
Concrete pads, walls and roofing were installed on 
the mine water treatment plant. Crews continued 
to work on plumbing, electrical lines, fuel lines and 
painting the interior. The remote mountain location 
of Holden brings daily temperatures in the 20-30’s 
and an average snowfall of 270 inches. Holden had 
already received over 130 inches of snow by the end 
of December. Snow removal is a daily activity to 
keep facilities and roads open and safe for work and 
travel. Avalanche danger is closely monitored by a 
team of forecasters from Canada. Avalanche danger 
has increased due to the burned slopes around the 
village and construction site.
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