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Project Background and Purpose 
 
The Silver Age Mine Project is part of a larger Gilson Gulch Remediation effort which has 
received State funding through the Nonpoint Source Program (Water Quality Control Division, 
WQCD) and the Inactive Mine Reclamation Program (Division of Reclamation, Mining and 
Safety, DRMS).  The Clear Creek Watershed Foundation (CCWF) is the implementing agency 
for the overall remediation of Gilson Gulch with the exception of the Franklin Mine Bond 
Forfeiture Project, which is being conducted by DRMS.  This overall effort is part of a 
watershed-wide strategy aimed at improving water quality in Clear Creek. 
 
The overall remediation strategy is simple in the sense that the ultimate focus of specific 
remediation projects is upon improving water quality and drainage stability at the outlet of 
Gilson Gulch where it joins Clear Creek, near the eastern edge of Idaho Springs, Colorado.   
Gilson Gulch is severely limited in terms of its own potential for supporting aquatic life, water-
based recreation, and water supply uses.  This is due to its lack of sufficient flow, steep gradient, 
water quality impacts, and degraded stream channel conditions.  The Gilson Gulch Watershed 
contains numerous inactive (orphan) mine features including: draining mine adits, mine waste 
piles, mill tailings, and a highly altered natural drainage system. 
 
Project planning efforts, feasibility investigations, and water quality monitoring were conducted 
for the remediation of Gilson Gulch over a four year period beginning in 2005.  The contract 
between the state and CCWF for the Gilson Gulch Remediation effort was approved and 
executed by the State Controller on January 14, 2009.  Presently, four separate mining 
remediation projects are envisioned for the full Gilson Gulch effort.  
 
The Gilson Gulch Remediation: Silver Age Mine Project is the first project within the overall 
Gilson Gulch Remediation Effort.  Since grant approval, project activities have included project 
engineering and design, obtaining consent for right of entry, contractor procurement/selection, 
and construction completion. The construction work for the project was completed during 
September of 2009.  This project is essentially a “clean water diversion project” designed to 
prevent stream pollution from the very contaminated Silver Age mine waste pile.  In this 
particular case, it is much more cost effective to re-route clean upstream headwaters drainage 
around the Silver Age Mine Waste Pile than it is to remove and consolidate the mine waste away 
from the drainage. 
 
The Silver Age Mine Waste Pile is situated in a very steep section of the east tributary of Gilson 
Gulch.  The gradient of the channel where the pile is located is greater than 20%.  The out slopes 
of the waste pile are at the angle of repose (approximately 1.5:1).  The pile actually spans both 
sides of the channel and is five to eight feet thick in the center of the channel.  It is a large feature 
in the landscape, containing many thousand cubic yards of acidic, metal-laden mine waste.  
Removing the mine waste from the drainage would be technically difficult and extremely 
expensive, assuming there would be a suitable repository with sufficient capacity to accept the 
waste material.  Due to the lack of a suitable repository and sufficient funding to conduct a mine 
waste removal project, it was determined that the most cost effective approach for protecting 
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water quality was to divert the clean headwaters around the waste pile.  Clean water diversion is 
the essential feature of the Silver Age Mine Project. 
 
Clear Creek Watershed Foundation 
 
The Foundation’s goal for remediation of inactive mine sites within Gilson Gulch and other 
watersheds within the Clear Creek drainage basin is broader than improving water quality and 
protecting public safety.  CCWF is a 501(c)(3) non-profit organization that was incorporated in 
1997.  CCWF has been developing a community-based approach to improving and protecting the 
natural resources of the Clear Creek Watershed by integrating ecological, social, and economic 
perspectives.  CCWF is working to advance overall watershed sustainability.  This is depicted 
graphically below: 
 

ecology + society + economy = sustainability 
 
 
 
 
 
 
 
 
 
Broadening the focus from just cleaner water through mine remediation to overall watershed 
sustainability has expanded CCWF’s horizons greatly, adding seven additional market areas to 
its portfolio.  The range of potential sustainable watershed projects has been categorized into the 
following eight market areas:  

• Orphan Mine Remediation 
• Natural Resource Management 
• Water/Wastewater Management 
• Preservation/Promotion of Historical Mine Sites 
• Alternative Energy/Transportation 
• Waste Stream Reduction 
• Ecologically Sound Development of Existing Mineral Rights 
• Outreach and Education 

 
In the particular case of the Gilson Gulch Remediation project, the goals include not only mine 
site remediation, water quality improvement, and drainage stabilization, but also renewable 
energy (solar and wind power) development in areas impacted from past mining activities.  This 
is part of the Foundation’s “brownfields to brightfields” alternative energy strategy.  
 
In relation to education and outreach, the location of Gilson Gulch within the city limits of Idaho 
Springs provides a superb outdoor learning laboratory that will serve elementary, secondary and 
higher education students from many disciplines for years to come. 

 

 

shared 
resources 

& 
basic 
needs 
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Gilson Gulch: Mine Drainage and Water Quality 
 

By J. David Holm and Mike Crouse 
 

Gilson Gulch drains an area of approximately four square miles within the historical metal 
mining district near Idaho Springs, Colorado (see Figure 1).  Although there is no active mining 
today, many former workings exist in the drainage, with the Franklin Mine being the largest 
located in the upper portion of the drainage.  There are numerous eroding waste rock piles and at 
least two draining mine adits. (TDS Consulting, 2005)1 
 
This is a rugged predominantly south-facing watershed within the montane vegetation zone, 
containing mixed scrub brush and ponderosa pine at lower elevations and mixed lodgepole pine 
and aspen at higher elevations.  
 
The watershed ranges in elevation from over 9,600 ft-MSL in the headwaters near Seaton 
Mountain to 7,480 ft-MSL at the confluence with Clear Creek in Idaho Springs.  Gilson Gulch is 
a steep mountain stream with an average channel gradient of 12 percent and a hydraulic length of 
2.7 miles.  Upper Gilson Gulch is accessed via a county road from Virginia Canyon, a larger 
watershed adjacent to the west of Gilson Gulch.  The middle portion of Gilson Gulch is 
inaccessible by road. The lower portion of Gilson Gulch can be accessed through a gate by 
unimproved jeep road. 
 
Stream flows in Gilson Gulch are intermittent, reporting as surface flow near bedrock outcrops 
and as subsurface flow in stream reaches with alluvial deposits. Stream flows also respond to 
snowmelt and rainfall runoff.  No continuous flow records are known to exist, although the peak 
25-year storm flow is reported to be 110 cfs (CCWF, 2006)2.  The peak 100-year storm flow is 
estimated to be greater than 300 cfs at the mouth of Gilson Gulch. 
 
The upper east tributary of Gilson Gulch drains about ¼ of the Gilson Gulch watershed.  The 
Ship Ahoy Mine is located very near the headwaters of the east tributary and upstream of the 
large Silver Age Mine waste pile (shown on the report cover).  Water quality in the east tributary 
of Gilson Gulch below that waste pile is very poor.  However, the drainage from the headwaters 
area and the Ship Ahoy Mine adit is generally of good quality, relative to the water quality 
standards applicable to the Gilson Gulch watershed.  The Silver Age Mine Project is aimed at 

                                                 
1 Gilson Gulch Characterization Study, Tim Steele, PhD, TDS Consulting Inc., with Thomas R. 
Wildman, PhD, Sept 16, 2005. 
2 Quality Assurance Project Plan (QAPP) for Water Quality Monitoring for Clear Creek 
Watershed Foundation’s (CCWF) 319 Grants, December 29, 2008 
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preventing contamination from the Silver Age Mine Waste Pile to the water draining from the 
headwaters area and the Ship Ahoy Mine.  
 
 
Figure 1-Gilson Gulch Vicinity Map with Water Quality Monitoring Locations Identified 
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Gilson Gulch belongs to Segment 12, within the Clear Creek Basin of the Stream Classifications 
and Water Quality Standards of the South Platte River System.  This segment is defined as 
follows: All tributaries to Clear Creek, including all lakes reservoirs and wetlands, from the Argo 
Tunnel discharge to the Farmers Highline Canal diversion in Golden, Colorado [except for 
specific listings in Segments 13a and 13b, which are not germane to Gilson Gulch].  The water 
quality standards currently applicable to Gilson Gulch are quite stringent.  The water quality 
classifications for segment 12 include: Aquatic Life Coldwater Class 2; Recreation Class 1a; 
Water Supply and Agriculture.  Exceedances of standards are highlighted in red, while compliant 
values are shown in green. 
 
Table 1-Water Quality in Gilson Gulch in Comparison to Water Quality Standards 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
+Water quality standards for metals, i.e., Table Value Standards (TVS) were calculated based upon a hardness value 

of 400 mg/l since the average and 85th percentile values are greater than 400 (mg/L).  This is the maximum hardness 
used for establishing hardness-based standards, but there is no standard for hardness per se. 
*Ambient water quality concentrations shown for the three locations in Gilson Gulch are based on the ranges of the 
concentrations observed during the months of April, May, June, July and August of 2009.   
**For segments with a water supply classification that do not have an actual water supply use, (e.g., Clear Ck 
segment 12), no water supply-based numerical standards for sulfate, iron and manganese have been established.  
++The laboratory’s detection limit for Total Recoverable iron was 2.50 (mg/L).  

 

Gilson Gulch is not capable of supporting a diverse aquatic life community, nor is it used 
directly for water supply purposes, water-based recreation, or agriculture.  It is an intermittent 
stream that rarely has continuous surface flow from the headwaters to the mouth, except during 
and following storm and snowmelt events.  Occasionally, storms become stationed over the 
gulch and release very significant amounts of precipitation.  Such events are uncommon, 
occurring perhaps once in five or ten years.  When they do occur, however, major debris flows 
result.  Such debris flows may carry tons of mine waste and sediment and present a danger to 
people living in single and multi-family residences near the outfall of the Gulch.  Thousands of 

Parameter Water 
Quality 

Standard  
(mg/L) 

Ship Ahoy 
Mine (SHP-1) 
drainage* 
(mg/L) 

East Tributary 
below Silver 
Age 
 (mg/L) 

Gilson Gulch 
 near mouth  
(CC37)* 
(mg/L) 

Flow Range (gpm) N/A 1-5 2-7 2-10 
pH (pH units) 6.5-9.0 6.6-7.6 3.2-4.2 3.7-4.6 
Hardness >400+ 294-364 373-517 905-1150 
Cd(ch)=TVS (dis) .0062 0.003-0.005 0.187-0.433 0.240-0.321 
Cu (ch)= TVS (dis) 0.029 <0.010 1.84-4.01 1.95-2.28 
Fe (ch), (Trec) 1.00 1.25-13.7 1.67-2.25 <2.50++ 

Pb (ch,)= TVS (dis) .011 <0.002 0.93-0.168 0.049-0.062 
Mn(ch)= TVS (dis) 2.62 2.16-6.43 64.1-149.0 198.0-259.0 
Ni (ch)= TVS (dis) 0.168 0.009-0.014 0.11-0.23 0.356-0.497 
Zn (ac)=TVS (dis) 0.379 0.18-0.31 0.246-0.581 59.3-75.6 
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pounds of acidity and metal loading may be delivered to Clear Creek in major flow events, as 
well.  
 
Normally, there is a continuous flow of two to ten gallons per minute observed at the outlet of 
the gulch.  This continuous flow is of concern, as well.  The pH of the water is 3.7 with elevated 
concentrations of zinc and other heavy metals.  The Silver Age Mine Project is aimed primarily 
at reducing the acidity and metals loading contained in the continuous flow observed at the outlet 
of the gulch.  However, it will also prevent further erosion from the heavily metals-laden Silver 
Age Mine Waste Pile (photo shown on cover) during major storm events. 
 

The Silver Age Mine Waste Pile has a very detrimental impact upon water quality in Gilson 
Gulch.  Table 2 below, shows the increase in loading for Zn, as the relatively clean drainage 
from the headwaters area passes through the area impacted by the Silver Age Mine Waste Pile.  
While the drainage from the Ship Ahoy Mine and the headwaters area contains less than 0.01 
pounds of zinc per day, during May of 2009, nearly five pounds of zinc was contributed to 
Gilson Gulch from the Silver Age Mine Waste Pile.  This represents a five hundred-fold increase 
in loading. 
 

The flow regime in Gilson Gulch is such that there is continuous exchange of surface water and 
alluvial ground water throughout the drainage.  Surface flows disappear into the alluvium and 
reappear where bedrock outcrops occur.  Complex geochemical processes likely take place 
during these exchanges of surface water and groundwater.  It is noteworthy that the 
concentrations (and daily loads) of metals observed at the mouth of Gilson Gulch are generally 
not much greater than those observed in the East Tributary, below the Silver Age Mine Waste 
Pile.  This is despite the fact that there are other significant sources of acid and metals loading 
impacting Gilson Gulch, aside from the Silver Age Mine Waste Pile.  Additional sources include 
contaminated alluvial groundwater down gradient of the Franklin Mine and other mines near the 
headwaters of the mainstem of Gilson Gulch, as well as the Silver Cycle Mine, which is just 
below the confluence of the East Tributary and the mainstem, near the mid-point of the 
watershed.  This is the tributary confluence area, which will be the site of the next project in 
Gilson Gulch. 
 
Table 2-Zinc Loading in Gilson Gulch, Attributable to the Silver Age Mine 
Date 
 

Ship Ahoy Mine Drainage 
(SHP-1) 

East Tributary, below Silver 
Age waste pile (E-TRIB) 

Gilson Gulch at 
Mouth (CC37)  

 
[Zn] 
(mg/L) 

Flow 
(gpm) 

daily load 
(lbs/day) 

[Zn] 
(mg/L) 

Flow 
(gpm) 

daily load 
(lbs/day 

[Zn] 
(mg/L) 

Flow 
(gpm) 

daily load 
(lbs/day 

04/07/09 0.217 2.5 0.01 24.6 3.5 1.0 75.6 4 3.7
05/13/09 0.181 4 0.01 58.1 7 4.9 68.0 7.5 6.2
06/03/09 0.293 2.5 0.01 46.2 4 2.2 59.3 6 4.3
07/20/09 0.31 2.5 0.01 44.4 2 1.1 61.7 2.5 1.9

 
There is a slight increase in flow observed in the east tributary of Gilson Gulch below the Silver 
Age pile in comparison to the flow observed at the Ship Ahoy Mine in most months.  This 
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represents the additional increment of flow due to the natural infiltration of precipitation in the 
headwaters area.  This shallow alluvial groundwater becomes surface flow at points where 
bedrock outcrops in the channel. Table 3 shows the significant increase in metals loading 
primarily due to the Silver Age Mine Waste Pile.  Daily loading from the other metals is 
insignificant. 
 

Table 3-Metal Loading in Gilson Gulch, Attributable to the Silver Age Mine Waste Pile  

Metal Loading Pattern 7-Apr-09  (lbs/day) 

Parameter 
Ship Ahoy 
SHP-1 

Silver Age 
imputed load 

East Tributary 
G Gl E-TRIB 

G Gl Mouth 
CC-37 

Iron, Total Rec. 0.0 0.0 0.0 0.1 
Copper Dis. 0.0 0.1 0.1 0.1 
Manganese, Dis. 0.1 2.6 2.7 12.5 
Zinc, Dissolved 0.0 1.0 1.0 3.7 

       

Metal Loading Pattern 13- May-09  (lbs/day) 

Parameter 
Ship Ahoy 
SHP-1 

Silver Age 
imputed load 

East Tributary 
G Gl E-TRIB 

G Gl Mouth 
CC-37 

Iron, Total Rec. 0.1 0.1 0.2 0.1 
Copper Dis. 0.0 0.3 0.3 0.1 
Manganese, Dis. 0.1 12.5 12.6 20.4 
Zinc, Dissolved 0.0 4.9 4.9 6.2 

       

Metal Loading Pattern 3- June-09  (lbs/day) 

Parameter 
Ship Ahoy 
SHP-1 

Silver Age 
imputed load 

East Tributary 
G Gl E-TRIB 

G Gl Mouth 
CC-37 

Iron, Total Rec. 0 0 0 0 
Copper Dis. 0 0 0 0 
Manganese, Dis. 0 6 6 14 
Zinc, Dissolved 0 2 2 4 

       

Metal Loading Pattern 20- July-09  (lbs/day) 

Parameter 
Ship Ahoy 
SHP-1 

Silver Age 
imputed load 

East Tributary 
G Gl E-TRIB 

G Gl Mouth 
CC-37 

Iron, Total Rec. 0.4 -0.4 0.1 0.0 
Copper Dis. 0.0 0.1 0.1 0.1 
Manganese, Dis. 0.2 2.5 2.7 6.2 
Zinc, Dissolved 0.0 1.1 1.1 1.9 

 
There also is a minor contribution from the headwaters area (above the Silver Age Mine Waste 
Pile, as shown in Table 4.  Groundwater sampled from a pothole well (GW-PH-1) in the 
immediate vicinity of the present location of the French drain system indicates the water quality 
of the headwaters area now being diverted around the Silver Age Mine Waste Pile.  
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Table 4-Alluvial Groundwater Quality Upgradient from the Silver Age Waste Pile collected at GW- 
PH-1 

  
 
 
 
 
 
 
 
 
 

In comparison to the Ship Ahoy Mine, this alluvial groundwater has a somewhat lower pH and 
significantly greater zinc concentration. This alluvial groundwater includes the drainage from the 
Ship Ahoy Mine adit as well as all other drainage from the headwaters area.  In the future, this 
water quality will be measured at the outfall of the 2’ HDPE interceptor pipe (i.e., the clean water 
diversion system), since alluvial groundwater captured by the French drain system is conveyed in 
closed conduits directly to the outfall.  In the future, the E-TRIB monitoring station will provide 
information about the success of the project in improving water quality immediately down-
gradient of the Silver Age Mine Waste Pile. 
 
 
 
  
 

Parameter Seg12-(G-Gl) Water 

Quality Standard 
(mg/L) 

East Tributary Pot- hole 
well, above Silver Age 
Mine (mg/L) 

East Tributary. below Silver Age 
Mine* (mg/L) 

pH 6.5-9.0 5.21 3.2-4.2 
Cu (ch= TVS (dis) 0.029 0.014 1.84-4.01 
Mn(ch)= TVS (dis) 

 
2.62 0.084 

 
64.1-149 

 
Zn (ac)=TVS (dis) 0.379 2.60 24.6-58.1 
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Project Engineering and Design 
 

By John Jankousky 
 
A hydrologic study of the Gilson Gulch area suggested that relatively clean water flowing out of 
the Ship Ahoy adit and other unknown groundwater sources were becoming heavily 
contaminated by the time the water re-surfaced at a seep below the Silver Age Mine.  Potential 
sources of the contamination included waste piles below the Ship Ahoy adit and extensive waste 
rock in the eastern stem of Gilson Gulch at the Silver Age mine.   
 
Based on the site hydrologic conceptual model, the engineering goals of this project were to 
reduce contact of groundwater and surface water with mine waste.  Based on these goals, the 
following project elements were selected and designed (see plan view of the design on an aerial 
photographic base shown on Figure 2, page 10): 
 

1. An adit closure was designed such that it allows water to drain freely from the Ship 
Ahoy adit. 

2. A lined channel was designed to carry the adit water across the mine waste piles below 
the Ship Ahoy adit.  A portion of the Ship Ahoy drainage water is lost to 
evapotranspiration.  The remaining water flows down the slope on native materials 
adjacent to the Ship Ahoy mine waste piles. 

3. A French drain located approximately 100 horizontal feet up gradient from  the Silver 
Age mine waste pile was designed to capture groundwater within the eastern tributary of 
Gilson Gulch.  This French drain was designed to be 14 feet deep and approximately 80 
feet wide; the drain is to be tied into bedrock wherever possible across the drainage.  A 
liner was specified for the down gradient side of the French drain to help direct 
groundwater to the drain.  Within the French drain, an 8-inch perforated pipe bedded in 
gravel was provided in the design to collect groundwater and deliver it to the 24-inch 
surface water interceptor pipe in the interceptor ditch (see text below). 

4. A surface water interceptor ditch was designed for placement immediately up gradient 
(north) of the Silver Age Mine Waste Pile.  The interceptor ditch crosses the entire valley 
bottom from side to side (approximately 100 linear feet); it is designed to collect any 
surface water flows in the eastern stem of Gilson Gulch and direct them to a 24-inch 
HDPE interceptor pipe which is laid along the western edge of the Silver Age Mine 
Waste Pile.  The outfall of the 24-inch pipe directs water down a relatively steep slope 
south of the Silver Age mine waste pile.  The pipe is sized to carry flows from the 100-
year storm.  If the pipe clogs or experiences flow greater than its capacity, surface flows 
will exit the interceptor ditch at a rip rapped spillway and flow across the toe of the Silver 
Age waste rock pile (the historic flow pathway).  As stated above, the 24-inch pipe will 
also carry the groundwater flows collected in the French drain, routing these flows 
around the Silver Age Mine Waste Pile. 

5.   A diversion ditch was designed for placement along the western edge of the Silver Age 
Mine Waste Pile to ensure that surface water flowing from the slope above flows off of 



 10

the pile instead of either ponding and soaking in, or flowing down the eastern slope of the 
pile and eroding it. Both the 24-inch pipe and the diversion ditch flow into the outfall 
ditch south of the Silver Age Mine Waste Pile.  The outfall ditch has been protected from 
erosion by a variety of methods:  extending the 24-inch outfall pipe part way down the 
slope to minimize flows on a vulnerable portion of the waste pile; routing the ditch across 
shallow bedrock in one section; installing a Turf Reinforcing Mat (TRM) in another 
section; and installing geocells and limestone rock to reduce erosion and provide some 
buffering potential to water flows in the final segment of the ditch.  The outfall ditch ends 
in the eastern stem of Gilson Gulch near the spot where the seep historically surfaced 
below the Silver Age Mine Waste Pile. 

6. Approximately 100 automobile tires were to be removed from the east tributary of Gilson 
Gulch below the Silver Age pile.  The channel was then to be regraded and revegetated. 

 
Using a combination of elements, the Silver Age Mine and Ship Ahoy Mine work was designed 
to reduce contact of groundwater and surface water with mine waste piles.  The effect should be 
to reduce contaminant loadings to water in Gilson Gulch and Clear Creek. 
 
Figure 2-Plan View of Gilson Gulch/Silver Age Remediation Design 
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Project Construction Activities 
 

By Brent Scarbrough 
 

The Gilson Gulch Remediation: Silver Age Mine Project, GGL 001-09, was awarded to Frontier 
Environmental Services, Inc. (FESI) on July 6, 2009.  A Notice-To-Proceed was then issued on 
July 16, 2009.  FESI mobilized personnel and equipment to the site to perform a preliminary site 
investigation on Tuesday, August 4, 2009.  FESI mobilized equipment and personnel to perform 
the complete scope of work on August 31, 2009.  Construction of the clean water diversion 
system was substantially complete on September 28, 2009.  All construction activities were 
documented in the form of daily project reports.  The following is a brief outline of the major 
construction activities.  The project features described in the following outline of construction 
activities are shown on Figure 1, the plan view of the project design included in Section 3. 
 
Access Development 
Site access to the Silver Age Mine Waste Pile was provided through a series of historical mining 
roads through the Franklin Mine site, on the mainstem of Gilson Gulch to the East Tributary of 
Gilson Gulch.  These roads had seen little to no maintenance and required modification for safe 
equipment operations.  Trees had to be limbed and the road had to be widened in many spots to 
allow for equipment passage.  A CAT 430D extend-a-hoe with 4-wheel drive was used to 
perform road access maintenance tasks.  Several trees had to be felled to provide access to the 
French drain excavation area and to reopen the existing access road below the Silver Age Mine 
Waste Pile. 
 
Preliminary Site Investigation 
This effort included the excavation of three test pits in the vicinity of the proposed French drain 
as well as test pits in front of both of the previously backfilled adits at the Silver Age. A CAT 
430D backhoe loader with a 19’ 5” dig depth was used to excavate the test pits.  Test pits along 
the proposed French drain alignment indicated the presence of steeply dipping bedrock walls at 
the perimeters of the excavation.  Saturated soils and groundwater were encountered at 
approximate depths of 10 feet bgs.  Refusal in the central test pit was encountered at 
approximately 15 feet bgs.  Based on the presence of groundwater at these depths, it was 
determined that the installation of the French drain collection system was a viable feature for the 
success of this project.  Groundwater samples were also collected for laboratory analysis at this 
time. 
 
Project Mobilization 
On August 31, 2009 FESI mobilized a CAT 312CL hydraulic excavator and a CAT 430D 
extend-a-hoe backhoe loader with forks to the project site.  Based on the location of the project 
site, heavy equipment had to be mobilized to the intersection of Two Brothers Road and Virginia 
Canyon and then tracked to the site.  Site constraints also prevented the use of a site trailer on 
site.  Site tools and materials had to be ferried to the site with the assistance of the heavy 
equipment.   
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Outfall Channel Construction 
FESI project management decided to construct the project from the bottom up to allow for 
constructed infrastructure to be in place and ready to receive waters so as to prevent having to 
work in saturated conditions.  Safety played a 
major role in this decision. We did not want the 
deep trench excavation to receive additional waters 
prior to construction.  
 
The CAT 312 was used to remove 97 tires from 
the existing outfall channel.  Once stockpiled, the 
CAT 430D would tram the tires back to the 
Franklin Mine and place in stockpile for future 
disposal.  The excavator constructed 
approximately 80 LF of Turf Reinforcement Mat 
channel in accordance with the design and 
specifications.  At this time it became apparent that 
the proposed channel location was going to require 
the routing of water over terrain that was 
somewhat steeper than the design could handle.  
CCWF project management decided to make a 
field change to a Presto Geoweb (geo-grid) cellular 
confinement system.  This system was installed 
and backfilled with 1.5”-2.5” crushed limestone.  
The materials were delivered to the Franklin Mine and then trammed to the Silver Age with the 
backhoe and placed with the excavator.  The excavator reconstructed the existing channel and 
incorporated additional sinuosity from the outfall of the Geoweb to the junction of the existing 
road.   
 
Interceptor Pipe Installation 
Placement of the 24” HDPE pipe required the use of the excavator and the backhoe.  The 20 LF 

sections of pipe were delivered to the Franklin Mine and 
then transported to the site with the backhoe loader.  In 
order to accomplish this task, FESI fabricated custom forks 
for the backhoe that were ten feet in length.  Pipe was then 
strapped into bundles of three and transported using the 
backhoe with forks.  Centerline of the pipe alignment was 
determined in the field in conjunction with CCWF Project 
Management.  Once alignment was determined, grade was 
maintained using a laser level and grade rod and set at 3%.  
The excavator dug the trench for the pipe and benched back 
the sides to meet OSHA requirements.  Pipe was 
transported to the excavation with the backhoe loader.  The 
excavator processed fill material to remove rocks and 
maintain bedding consisting of 3” minus material for 
backfill of the pipe.  Once the pipe was bedded, the 
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excavator and backhoe would provide trench compaction for the remaining fill.  A riprap outlet 
basin was constructed at the pipe outlet. 
 
Interceptor Ditch Excavation 
The excavator was used to construct the interceptor ditch.  Based on field inspections by the 
Project Engineer and CCWF Project Management, the interceptor ditch was field fit to meet the 
site constraints.  The excavated materials were then transported using the backhoe loader and 
spread on the top of the Silver Age Mine Waste Pile to provide a growth medium for the 
revegetation.  The riprap spillway was oversized based on field conditions.  The interceptor ditch 
was armored with Turf Reinforcement Mat and then covered with topsoil and erosion control 
blanket to prevent future erosion.  A culvert was place in the flow line of the ditch to allow for 
continued vehicle access to the areas above the interceptor ditch.    
 
French Drain Excavation 
After completion of the interceptor ditch, the CAT 312 was used to begin excavation of the 
French drain.  The trench had to be completed opened first so that the low point of the bedrock 
interface could be determined.  The trench 
excavation was located along the same alignment as 
the previous potholes.  This resulted in some serious 
trench stability issues.  After multiple trench 
collapses, the trench was wider than the span of the 
excavator and could no longer be cleaned out.  In 
order to complete this integral portion of the project, 
a new plan had to be devised.  It was determined that 
the safest way to open the trench would be to 
excavate a decline perpendicular to the trench 
alignment benched backed to OSHA standards.  This 
required a tremendous amount of unanticipated 
excavation and material management.  Once the 
trench was safely accessed it was determined that 
our depth at the deepest point would in fact be 18 
feet bgs.  This required implementation of the 
optional 18-foot trench instead of the desired 14-foot 
trench.  Using the laser level and steel tapes it was 
determined that the French drain outlet pipe could be set at 1% and 15 feet bgs and flow freely 
into our 24” interceptor pipe.  
 
French Drain Solid Outlet Pipe Installation 
Once depth and grade were determined for the French drain, the French drain outlet pipe was 
installed. Centerline of the pipe alignment was determined in the field in conjunction with 
CCWF Project Management based on the low-point of the French drain excavation and the 24” 
pipe inlet.  Once alignment was determined, grade was maintained using a laser level and grade 
rod and set at 1%.  The excavator dug the trench for the pipe and benched back the sides to meet 
OSHA requirements.  The excavator processed fill material to remove rocks and maintain 
bedding consisting of 3” minus material for backfill of the pipe.  Once the pipe was bedded, the 
excavator and backhoe would provide trench compaction for the remaining fill.  Once the pipe 
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was installed to the location of the French drain, extra pipe was left in place and tied back so that 
it could be inserted through the liner.   
 
French Drain Perforated Pipe Installation 
The French drainpipe was to be placed uphill of a 40-mil smooth HDPE liner system.  The liner 
was fabricated as an 86 LF x 22 LF panel.  
This panel was to be hung in the trench 
with a 2’ fold along the bottom of the 
trench.  The liner was rolled out along the 
trench and anchored at key points with 
ropes and PVC pipe.  Rolling out the 
liner required four people, including the 
CCWF Project Manager, and the 
excavator.  Once the liner was staged 
along the trench, it was slowly lowered 
into the trench until the required overlap 
was achieved.  Once the liner was in 
place, the backhoe loader transported pea 
gravel to fill the lower three feet of the 
excavation.  The backhoe and the 
excavator were both used to place the pea gravel.  Pea gravel was 
placed until 15’ bgs and then the infiltration pipe was placed in the 
trench.  Pea gravel was used to completely backfill and bed the 
pipe.  A 16-ounce non-woven geotextile was then used to cover the 
pea gravel prior to trench backfill.  The excavator backfilled and 
compacted the trench to project specifications. 
 
Ship Ahoy Mine Closure 
The Ship Ahoy Mine consisted of a flooded adit that was partially buried due to historical  
         subsidence of unconsolidated materials in the 

vicinity of the brow (roof of the mine adit).  
Historically, a PVC pipe had been inserted 
into the adit and was draining into an existing 
channel and infiltrating through the waste pile 
at a rate of one to two gallons per minute.  
FESI personnel provided for the orderly 
dewatering of the adit over a period of 
approximately four days.  The PVC valve was 
fully opened and allowed to drain the water 
first.  Once that had been completed, FESI 
used the excavator to remove approximately 

one foot of fill in recurring stages to dewater the rest of 
the adit.  Once the adit had been opened to the existing 
iron oxide sludge layer, FESI ceased dewatering 
operations.  At this time, 40 LF of 24” HDPE was 
assembled and pushed into the adit until approximately 
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20 LF was inside of competent rock.  Based on the height of previous collapses, it was 
determined that an additional 20 LF of HDPE pipe would be required to allow for adequate 
backfill.  The pipe and adit were backfilled and a pipe was installed for future DRMS monument.  
A flared end section and grated closure were attached to the drainpipe. 
 
Ship Ahoy Outlet Ditch Construction 
The Ship Ahoy Outlet ditch required the pipe outfall to flow into an owner provided stock tank 
for animal use.  The Ship Ahoy Adit closure was such that the stock tank placement would be 
practically useless because animals would not be able to access it.  CCWF project Management 
directed FESI to extend the pipe by 15 LF to allow for future animal access.  The outfall was 
constructed so that the grated flared end section discharges directly into the tank and the tank 
then flows into a riprap armored lined channel.  The channel continues to the edge of the waste 
pile as an earthen channel with underlying liner to prevent infiltration.  Once it reaches the edge 
of the Ship Ahoy waste pile it flows down another rip rap armored section of lined channel.  The 
channel then continues as an earthen channel with underlying liner.  The excavator harvested 
carex mats from the channel excavation area prior to construction of the channel.  These carex 
mats were then replaced along the earthen channel to help stabilize it.   
 
Site Reclamation and Revegetation 
Site reclamation and revegetation 
activities consisted of regrading the 
surface of the Silver Age for positive 
drainage, construction of an Erosion 
Control Blanket lined run-on channel to 
divert surface flows off of the top of the 
pile, and placement of soil 
amendments, seed, and mulch.  Soil 
amendments consisted 2,000 lb/acre of 
Biosol, 800 lbs per acre of Humate, and 
11 pounds per acre of Mycorrhizae.  
Seed was broadcast at a rate of 18.9 pls 
lbs per acre.  Finally the site was 
mulched with weed-free straw mulch at 
a rate of two tons per acre. 
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5 
Future Efforts 

 
Now that the clean water diversion is in place at the Silver Age Mine area, post-project water 
quality monitoring will be conducted on a near monthly basis until the post project data-set 
corresponds to the pre-project sampling events.  Water quality samples and flow measurements 
will be collected at the Ship Ahoy Mine, the outfall of the 24” HDPE diversion pipe, at the E-
TRIB location, CC37B, and CC-37.  These sites will be monitored in October, December, 
February, April, May, June, July, and August.  Alluvial groundwater samples will be collected 
quarterly from GW-PH-2 and GW-PH-3.  We anticipate a significant improvement in water 
quality as measured at the E-TRIB monitoring station.  
 
Obtaining significant improvements in water quality at the mouth of Gilson Gulch will require 
additional project efforts.  For example, the Franklin Mine Bond Revocation Project should 
result in major water quality improvements during major runoff events, but perhaps not 
significant improvements in alluvial groundwater in the upper main stem of Gilson Gulch.  Such 
improvements were not the focus of that DRMS project.  Presently, three future sub-projects by 
CCWF are envisioned for Gilson Gulch. 
 
Lower Gilson Gulch Sediment Control Sub-project 
 
The Lower Gilson Gulch Sediment Control sub-project is focused upon the outlet of Gilson 
Gulch, near its confluence with Clear Creek.  The project features include sediment traps and 
drainage controls designed to protect Clear Creek during stormwater events that cause erosion of 
acidic, metal-laden mine waste piles upstream of the outlet of Gilson Gulch.  This project will be 
completed during early FY 10/11. 
 
Gilson Gulch Tributary Area/Silver Cycle Mine Sub-project 
 
Alluvial groundwater in the main stem of Gilson Gulch is a significant source of contamination 
below the E-TRIB monitoring station in the tributary confluence area near the mid-point of 
Gilson Gulch.  The tributary confluence area is where the upper main stem of Gilson Gulch and 
the east tributary are joined.  The Silver Cycle mine is also in this vicinity.  Drainage controls 
will be needed in this area to improve water quality at the mouth of Gilson Gulch.  This project, 
which is still in the design phase, will likely involve removal of mine waste from the Gilson 
Gulch channel and adjacent area, stabilization of the channel, and consolidation of mine waste in 
a manner that protects the stream from contamination.  Drainage controls will likely be applied 
to the discharge from the mine and the alluvial goundwater, as well.  CCWF expects this work to 
be completed during early FY 10/11. 
 
Gem Mine Waste Pile Reclamation 
 
The Gem Mine waste pile sits at the very headwaters of the main stem of Gilson Gulch.  Present 
plans are to properly grade and prepare the surface of the pile for successful revegetation within 
the next two years. 

 


