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EXECUTIVE SUMMARY 

These Targeted Watershed Grant projects are part of the overall Clear Creek inactive mine 

remediation efforts, which cumulatively contribute to the result of approximately seven 

tons of heavy metals being intercepted and kept from flowing in the Clear Creek mainstem 

annually.  The acidity of the mainstem has been reduced (increased pH) such that Clear 

Creek is now considered an excellent trout stream with a reproducing population of brown 

trout.  The reality and public perception of cleaner water has greatly enhanced the rafting 

and sport fishing industry.  The pay-off in ecological, economic and social values is widely 

perceived as substantial and worth the continued efforts. 

 

Project Title:    Targeted Watershed Grant   

Project Period Start Date:    June 1, 2008 

Project Completion Date:   September 30, 2012 

FUNDING:   TOTAL BUDGET     $744,190 

 

TOTAL EPA FUNDS     $554,090 

 

TOTAL EXPENDITURES OF EPA FUNDS  $554,090 

 

TOTAL MATCH ACCRUED   $190,100 

 

TOTAL EXPENDITURES    $744,190 

 

 

See Project Budget Spreadsheet in Appendix H 
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1.0 INTRODUCTION 
 

The 1859 discovery of gold in Clear Creek had many positive economic benefits.  The activities 

related to the mining boom also resulted in some significant water quality impacts.  When the 

silver markets crashed, most mining works were abandoned leaving approximately 2,000 “orphan” 

or inactive sites within the Clear Creek/Gilpin mineralized area immediately west of Denver, 

Colorado and few potentially responsible parties (HUC Code 10190004).  This historic mining in the 

Clear Creek Watershed has impacted the health of the river.  The Clear Creek Watershed 

Foundation (CCWF), with support and funding from the Environmental Protection Agency (EPA), is 

addressing many of these mining related impacts through mine remediation projects.  

 

 2.0 GRANT GOALS & OBJECTIVES 

2.1 Goals  

 
Conduct cost-effective remediation of Upper Clear Creek segments listed on the State of Colorado 

303(d) List of Impaired Waters and educate the community and visitors on watershed 

sustainability. 

Map 1- Clear Creek Watershed Location 
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2.2 Objectives 

 
With over half of the stream segments in the Clear Creek County and Gilpin County area listed on 

the 303(d) List of Impaired Waters, the objective of the Targeted Watershed Program is to restore 

water quality in previously identified impaired segments in this area of the Clear Creek Watershed.   

 

Additional objectives were identified through a revised Targeted Watershed Grant Work Plan which 

was approved on January 29, 2010.  The additions included conducting a feasibility study on mine 

waste encapsulation specific to renewable energy development and enhanced community 

education and outreach efforts.  The work planned under the Targeted Watershed Grant is included 

within the scope and intent of EPA Action Memorandum EPR-SR EPA Action Memorandum dated 

March 4, 2003.  

 

3.0 PROJECT PLANNING ACTIVITIES 
 

3.1 Administration 

 Produced Targeted Watershed Grant QAPP (See Appendix A) 

 Attended mandatory Targeted Watershed Grant Conference, January 29-February 1, 2008 

 Completed mandatory “Grant Management Training for Non-Profit Applicants and 

Recipients” 

 EPA Initial Desk Review – March 2008 

 EPA Desk Review – June 2009 

 EPA Limited Scope Desk Review – July 2009 

3.2 Characterization 

 Researched and consolidated existing water quality data monitoring for Lower Trail Creek, 

2005 to present 

 Conducted site inventory of waste piles and drainage adits in Lower Trail Creek, Empire 

Creek, Lion Creek and Turkey Gulch-Rockford Tunnel 

 Identified potential source pollutant sites and source control opportunities at three Lower 

Trail Creek locations, North Empire Creek Aorta and the Turkey Gulch-Rockford Tunnel  

 Conducted land surveys of site remediation opportunities to determine ownership and 

rights-of-way 

 Researched Clear Creek County records and maps to locate owners to pursue consent for 

access, easements or rights-of-way 

 Obtained signed access agreements and easements for planned remediation work on 

Lower Trail Creek and the Beneficial Reuse Study (See Appendix J) 

3.3 Water Quality Monitoring 

As described in considerable detail below, synoptic water quality monitoring activities were 

conducted on Trail Creek and Turkey Gulch.  As a result, water quality in these two mining impacted 

watersheds has been well characterized.  Water quality data obtained from previous studies of 

North Empire Creek were compiled and evaluated as part of this overall effort, as well. 
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3.3.1 Lower Trail Creek Water Quality Monitoring Program 

A surface water monitoring program began in 2006 on Trail Creek, a tributary to Clear Creek near 

Idaho Springs, Colorado.  The purpose of the monitoring program was to assess trace-metal 

concentrations and sediment loads related to historical mining and associated remediation efforts, 

and to evaluate potential impacts to Clear Creek water quality.  This monitoring program was 

conducted by Clear Creek Consultants during the years 2006-2010.  Ongoing water quality 

monitoring from 2011 through 2012 was conducted by Summit Geology & Consulting, LLC on 

behalf of the Clear Creek Watershed Foundation.  See Water Quality Reports in Appendix C and 

SAPs in Appendix B. 

 

 
Map 2-Trail Creek WQ Monitoring Locations 
 
Water quality monitoring in Trail Creek consisted of the following principle components:  

 

 Ambient monthly water quality sampling at six locations from upstream to downstream in 

Trail Creek; and Clear Creek upstream of the confluence (CC-32) and downstream (CC-40). 

 Three sampling surveys in the Trail Run tributary drainage. 

 Automated storm event sampling at Trail Creek near mouth (CC-31) and Clear Creek 

upstream of Trail Creek (CC-32). 

 Continuous 10-minute flow and precipitation recording at Trail Creek mouth (CC-31). 

 Radio telemetry between CC-31 and CC-32 for automated storm event sampling. 

 Turbidity and flow recording at downstream Clear Creek Station CC-40.   

 Monthly station audits, data downloading, calibration, and maintenance. 

 

3.3.2 North Empire Creek Aorta Water Quality Program 

Water quality monitoring at the North Empire Creek Aorta Mine site consisted of acquisition of field 

data including flow measurements, pH and conductivity for both the Aorta Mine drainage and North 
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Empire Creek.  Water quality sampling and analysis was performed in accordance with the 

following protocol. 

Table 1- North Empire Creek Aorta Surface Water Parameters 
 

Parameter Method MDL Units 

Streamflow Meter or flume  cfs 

Conductivity Field meter  uS 

Temperature Field meter  
O

C 

pH Field meter  su 

 

4.0 CLEAR CREEK PROJECTS  

4.1 Lower Trail Creek 

The Lower Trail Creek Project was the first remediation effort under the Targeted Watershed Clear 

Creek Grant.  Trail Creek is a perennial stream, with higher flows during snowmelt and summer 

thunderstorms.  It drains approximately 3.6 square miles in an area of historical metal mining 

within the Idaho Springs Mining District. 

Although there are no active mines today, many former workings exist in the drainage; with the 

Lamartine being the largest mine located in the uppermost portion of the watershed.   

 Trail Creek is a steep mountain stream with an average channel gradient of 11 percent.  The 

watershed ranges in elevation from over 11,000 ft-MSL near Ute Mountain to 7,680 ft-MSL at the 

confluence with Clear Creek.  A county road follows Trail Creek upstream approximately three miles 

from the mouth to the Lamartine Mine area.  The road passes the Phoenix Mine, an operating 

tourist attraction, along with several residences and the ghost town of Freeland.   

Trail Creek is severely limited in terms of its potential for supporting aquatic life and water-based 

recreation.  This is due to its steep gradient and degraded stream channel conditions.  It contains 

numerous inactive mine features including: draining mine adits, mine waste piles, and mill tailings. 

A preliminary surface water monitoring program was started on Trail Creek in 2006 to assess 

metal concentrations and sediment loads related to historical mining.  This monitoring program 

was conducted by Clear Creek Consultants on behalf of the Clear Creek Watershed Foundation.  

Project planning and feasibility efforts were begun based on the water monitoring data recovered 

over the course of this three year preliminary program. 

Since grant approval, project activities have included land surveys to determine property ownership 

identification, obtaining consent for property access, project engineering and design, securing 

easements, and remediation construction. 

The overall Lower Trail Creek remediation strategy was broken out into three primary task areas: 
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1. Centurion Pond & Culvert Remediation 

2. Phoenix No.  2 Detention Ponds Remediation 

3. Mt.  Vesuvius Culvert & Check Dam Remediation 

The Best Management Practices (BMP) construction design was formulated to enhance pre-existing 

conditions in this very narrow and steep creek by creating wet detention basins and energy 

dissipation structures to capture waste metal pollutants and prevent further erosion of the stream 

channel.  The basins were designed to be cleaned out by an excavator when they become filled 

with metaliferrous sediments.  When the sediment is removed, metals contained in the sediment 

are also removed, thereby preventing contamination of Clear Creek.   

In keeping with BMP, this project utilized Low Impact Development to maintain as closely as 

possible the pre-development hydrology of the area.  Flood control and detention basins were 

designed for large storm events in tandem with energy dissipation structures to support a more 

comprehensive approach to runoff management.  Based on the site hydrologic conceptual 

engineering goals of the Lower Trail Creek Project were: (1) to capture Total Suspended Solids 

(TSS), which should also serve to reduce metals loadings to Clear Creek; and (2) improve the 

performance of existing hydraulic structures (culverts). 

4.1.1 Centurion Pond & Culvert Remediation 

On the Centurion Lode (Engineering Diagram 1), an existing culvert was used as the outlet for a 

sediment trap.  Approximately 200 cubic yards of sediment was removed from a preexisting pond 

to reestablish the sediment trap.  Riprap was added at the culvert to protect its inlet. 

 

Approximately 75 feet above this sediment trap on the Centurion Lode; a 48-inch corrugated metal 

pipe that transitioned to an iron boiler section was in place under the road.  The outlet end of this 

culvert had a railroad tie headwall that had shifted, crushing the end of the boiler section and 

causing extensive silting-in at the 

culvert outlet.  This outlet end of the 

culvert was located right on the 

edge of the driving surface, creating 

a potentially hazardous driving 

condition.  Each time the road was 

graded large amounts of road base 

fines were pushed into the creek at 

the culvert outlet.  This headwall 

was removed; the culvert was cut 

back to an undamaged location; 

and the culvert was extended.  The 

extension of this culvert reduces 

fines loading to the creek and 

reduces the potential driving hazard.   

 

Riprap armoring was placed at the 

culvert inlet, the culvert outlet, and 

the location where the roadside 

 

      Engineering Diagram 1-Centurion Pond & Culvert 
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ditch flowed into the creek just below the culvert outlet.  A trash rack was constructed to prevent 

large debris from blocking the culvert. 

The upgrade of the Centurion site extended in five 

segments beginning with a trash rack approximately 

10 feet wide installed upstream of the Centurion 

culvert.  A riprap lined flow control basin was then 

constructed upstream of the Centurion culvert 

discharge to intercept and slow flow from the SE road 

ditch prior to entry to the main channel. 

The preexisting steel Centurion culvert, which is a 

combination of Corrugated Metal Pipe (CMP) and used 

boiler tanks, was extended 10 feet to the east 

(downstream) with 48 inch CMP.  A joint was made 

using a standard CMP splice band reinforced with 6 

bolts through each adjoining pipe section 

(Photo 2).  Also the offset existing joint 

between the boiler sections was covered with 

a 48”x48”plate bolted to the pipe.   

The channel both above and below the culvert 

was armored with riprap.  The sediment basin 

upstream of the lower Centurion culvert was 

cleaned out and enlarged.  Excavation of the 

basin was done with a Hitachi 150 excavator 

in a back to front sequence.   

4.1.2 Phoenix No.  2 Detention Ponds 

Remediation 

On the Phoenix No.  2 Lode (Engineering 

Diagram 2), an existing concrete dam and existing earthen dam were enhanced to provide two 

sediment traps in the creek.       These enhancements included constructing an access road into the 

traps, digging out approximately 300 cubic yards of sediment to re-establish the sediment traps, 

providing riprap armoring for the two dams, and extending an existing 24-inch Reinforced Concrete 

Pipe (RCP) to be used as a bypass flow path during maintenance activities. 

 

Stream channel modification in the Phoenix No 2 area included placing riprap in the stream 

channel at the preexisting concrete dam and at the preexisting earth fill dam.  At the earth dam, 

loose soil material was removed and replaced with 24 inch riprap.  A 3 foot tall check dam was 

constructed in the stream channel at the earth dam location. 

Photo 1-Centurion Culvert Before 

Photo 2-Centurion Culvert CMP 

Joint Installation 
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To facilitate the construction of the access ramp to the upper sediment basin and provide turning 

room for trucks, a wall was constructed with 2x2x6 foot concrete blocks.  Twenty-two blocks were 

placed in the wall.  The wall moved the stream channel approximately 6 feet to the east.  The 

access ramp was constructed from the earth dam location to the concrete dam location to provide 

access for cleaning of the upper basin.  The preexisting 24 inch RCP was extended approximately 

60 feet (through the 

earth fill dam) to 

conduct intermittent, 

managed, flow 

through the 

sediment basin area 

(Photo 3). 

The sediment basins 

were excavated, 

using a Hitachi 150 

excavator, upstream 

of the preexisting 

concrete dam and 

between the dams.  

The upper basin was 

excavated back to 

front, while 

positioned on the 

sand fill of the basin.  

Material was removed from below water level and stacked for drainage before loading into trucks.   

 An 8x8 foot concrete slab was formed at 

the upstream end of the 24 inch RCP to 

facilitate closing of the RCP.  The level of 

the slab is at the invert elevation of the 

pipe and nearly 2 feet below the level of 

the preexisting stream channel.   

 

 

 

       Engineering Diagram 2-Phoenix Lode No 2 
 

Photo 3-Phoenix Lode No 2 RCP Extension 
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4.1.3 Mt.  Vesuvius Culvert & Check Dam Remediation 

On the Mt.  Vesuvius Lode (Engineering Diagram 3), an existing 42-inch RCP had separated near its 

downstream end, allowing water to find flow paths under the pipe.  The last section of the RCP was 

removed and re-seated, correcting this problem.  The flared end section at the upper end of the 

RCP was located right on the edge of the driving surface, creating a potentially hazardous driving 

condition.  Because of the location of the upper end flared end section, each time the road was 

graded, large amounts of road base fines were pushed into the culvert.  These fines were then 

transported as TSS to Clear Creek.  

The upper end of the culvert was 

extended eight feet, placing the 

flared end section further away 

from the edge of the driving 

surface, thereby reducing fines 

loading to the culvert and reducing 

the potential driving hazard.   

Riprap check dams were 

constructed above the Mt.  

Vesuvius Lode culvert to provide 

energy dissipation above the 

culvert entrance.  A trash rack was 

constructed to prevent large debris 

from blocking the culvert.  The 

stream channel was armored with 

riprap for approximately 60 feet 

upstream of the RCP culvert.  A 

trash rack, 18 feet wide, was 

placed in the channel upstream of 

the culvert.  A check dam was then incorporated into the riprap structure above the trash rack. 

 

The intake bell of the 48 inch RCP culvert 

was removed and replaced providing 

room for the installation of an 8 foot 

section of RCP to extend the culvert 

upstream facilitating widening of the 

preexisting roadway (Photo 4).  The lower 

section of preexisting RCP (42 inch 

diameter) was removed and reset to 

recouple the pipe joint.  All three pipe 

joints were connected using four joint 

clamps at 1/6 perimeter locations on the 

upper half of the pipe.  All pipe joints 

were grouted to seal the joints. 

Using a combination of elements, the 

Lower Trail Creek Project was designed 

 

       Engineering Diagram 3-Mt.  Vesuvius Culvert & 

       Check Dam 
 

Photo 4-Mt.  Vesuvius Culvert Intake 

Bell Replacement 
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and has been implemented to capture TSS and associated metals using three sediment traps and 

to improve the performance of existing hydraulic structures (culverts).  The goal of this project was 

to reduce contaminant loadings to Trail Creek and Clear Creek. 

4.2 North Empire Creek Aorta Project 

 

The North Empire Creek/Aorta Mine Project was aimed at 

improving sediment control, channel and culvert flow 

capacity and water quality in North Empire Creek.  North 

Empire Creek is a tributary of Lion Creek, which flows into 

the West Fork of Clear Creek at the Town of Empire, 

Colorado.   

Historic intensive mining had taken place in the 

headwaters area of Lion Creek and North Empire Creek.  

Examples of major mining areas in the headwaters 

include the Minnesota Mining complex and the Conqueror 

Mines.  Restoration efforts are planned for these 

significantly disturbed inactive mining areas.  This project 

was aimed at addressing the need for certain drainage 

controls before additional restoration efforts are 

undertaken. 

Prior to the project, North Empire Creek flowed into a 2‟ 

diameter RCP culvert at a location that is in close 

proximity to the collapsed remains of the Aorta Adit.  

Groundwater seepage from the mine 

adit area created a feature that closely 

resembles an iron fen in both form and 

function.  The seepage is nearly 

neutral in pH and contains significant 

concentrations of iron, but relatively 

low concentrations of toxic heavy 

metals.  The seepage has created a 

„pseudo iron fen‟ in the area just 

outside of the collapsed adit, which 

appears to be a red-iron shelf slightly 

elevated above the west side of the 

stream channel.  True iron fens are 

created from naturally mineralized 

springs and are quite rare throughout 

the entire world.   

Photo 5-North Empire Creek Aorta 

Map 3-North Empire Creek Aorta Location 
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The North Empire Creek/Aorta Mine 

Project was, in part, aimed at enhancing 

the passive treatment process resulting 

from the existing mixing of the 

groundwater from the Aorta Mine area 

with the flow in North Empire Creek.  

During base flow conditions the mixing 

ratio is approximately 4:1 creek water to 

seepage from the pseudo fen.  However 

the pH of the groundwater seepage is 

nearly 3 orders of magnitude (1000x) 

greater than the creek water.  The 

relatively high pH and high iron content of 

the seep water, serves to both neutralize 

and precipitate metals such as zinc from 

the creek.  The sedimentation pond 

constructed as part of this project provides 

a control point for removing metal laden 

sediment from the creek during normal 

maintenance operations.  It also provides 

a convenient location for quantifying the 

measurable results of the project. 

Finally, this project resulted in the 

placement of a precast concrete inlet box to control flow into the culvert that diverts North Empire 

Creek for approximately 800 lineal feet beneath the closed Empire Landfill.  This inlet box replaced 

a corrugated metal standpipe structure that had tipped and was severely corroded.  The new inlet 

box is capable of maintaining functionality, while withstanding major runoff events.   

Prior to the installation of the inlet box and the enlargement of the sedimentation pond, the 

structural integrity of the culvert was investigated via closed circuit video surveillance.  Because 

there was evidence of structural damage to the pipe, Clear Creek Country was notified and a 

planning process was initiated to bypass the existing culvert system with a surface channel and 

pipeline above the landfill.  The county has recently initiated construction of this new channel 

system. 

4.3 Brownfield to Brightfield Renewable Energy Research & Analysis 

 

Through the course of the Lower Trail Creek Project, CCWF discovered that the level of community-

wide understanding and awareness of sustainable watershed management is lacking.  This 

deficiency has had a negative impact on stakeholder cooperation and participation in remediation 

projects.  Specifically in this project, there were issues regarding where to dispose of sediment 

removed from sediment traps.  Because of this, CCWF needed to revise the Targeted Watershed 

Grant Work Plan and redirect tasks to adapt to this constraint.  

  

Engineering Diagram 4-North Empire Creek 

Aorta 
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CCWF received EPA approval to revise the grant to allocate increased funds for information and 

education activities and conduct research into alternative uses for waste materials.  Concurrently, 

Clear Creek County was exploring renewable energy options.   In 2008 the Clear Creek County 

Board of Commissioners approval of Resolution R-08-34 established a county-wide renewable 

energy development goal for ten years which set the stage for renewable energy projects in the 

county.  This new community direction inspired the beneficial reuse analysis on mine waste to be 

used for these types of projects. 

4.3.1 Beneficial Reuse Study  

The Beneficial Reuse Study focused on the investigation of physical and chemical properties of 

mine waste piles to identify potential reuse applications as they relate to renewable energy 

development infrastructure.  This study was directed at three orphaned waste piles within the Trail 

Creek drainage: Gumtree waste pile, Freeland/Dumont Placer, and the Jones Placer slag pile.  The 

definition of beneficial reuse for this study is the use of mine waste materials as a resource instead 

of a liability for current landowners. 

 

The Clear Creek Watershed Foundation partnered with Frontier Environmental Services, Inc.  

(Frontier) and the Colorado School of Mines (CSM) Environmental Science and Engineering 

Department in conducting this analysis.  CCWF provided overall project oversight. Frontier provided 

equipment for sample collection and prepared the final analysis report (See Appendix E).  CSM 

created a SAP and had students conduct data collection including soil samples, pile volume 

estimates, and chemical analysis of all samples collected (See Appendix B).   

 

The physical properties which were analyzed include volume, gradation, density, moisture content, 

hardness, and resistance to wear.  The chemical analysis of the waste piles were analyzed 

according to various testing methodologies to determine pH, metals concentration, leaching 

potentials, acid generation potential, and major cation/anion concentrations. 

 

The report found that all three waste piles are candidates for general fill or any number of soil 

cement applications.  The Gumtree waste pile has a significant fraction of clay making it less 

desirable as general fill as compared to the two other sites analyzed.  Also, the chemical properties 

of the Gumtree waste pile could limit its options as a beneficial reuse candidate given that its 

samples marginally failed the TCLP and SPLP leachate tests for lead.  Several alternative beneficial 

reuse scenarios were highlighted with both the Freeland/Dumont Placer and Jones Placer slag pile 

identified as potential CDOT Class 1 aggregate base course.  The analysis concludes that site 

specific factors for any potential beneficial reuse project would have to be evaluated on a case-by-

case basis.   

4.3.2 Brazil Millsite Brownfield to Brightfield Renewable Energy Engineering Design Project 

The Brazil Millsite, located near Idaho Springs, Colorado, is an inactive millsite that has been 

reclaimed by the Clear Creek Watershed Foundation.  The Brazil Millsite Brownfield to Brightfield 

Renewable Energy Engineering Design Project is an examination of the site‟s potential to become a 

Brightfield and make highest and best use of the land.  The potential use of this land to generate 

renewable energy to provide power generation for Clear Creek County serves to illustrate what can 

be done to utilize similar sites in the larger Clear Creek Watershed area (See Appendix E). 
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The report was prepared by CSM through their Capstone Program under the direction of CCWF.  It is 

created in the format of a Matters of State Interest 1041 Permit (1041) to comply with Clear Creek 

County Zoning Regulations for Mining District Permitted Principal Uses of Utility Scale Wind and 

Solar Energy Facilities.  The renewable energy design analysis assesses the environmental impact, 

economic feasibility, community impact and concerns, overall additional power projection and 

further assessment of the design‟s ability to adhere to state and national building requirements 

and environmental compliance.   

The final report provides a description of the proposed project design and description of preferred 

alternatives.  It also outlines the environmental adherence with respect to air quality, nuisance 

compliance, wildlife, plant life, avian 

species, and historic territories.  

Economic models for each 

alternative were prepared and 

included to demonstrate initial costs 

as well as projected project payback 

periods.  Visuals including pictures 

of the Brazil Millsite as a Brownfield 

and as a potential Brightfield, maps 

of historic properties, wildlife impact 

and mitigation, a conceptual design 

layout, and proposed potential road 

improvements can be seen 

throughout the report and in its 

Appendices.   

The report concluded that the 

recommended alternative for the 

Brazil Millsite Brownfield to 

Brightfield Renewable Energy 

Project would be to install one wind turbine and one solar array composed of 660 modules on 3.5 

acres of the Brazil land parcel.  This combination of energy alternative technologies would generate 

approximately 3.185 megawatts of energy that could be utilized to support the energy needs of the 

local community as well as the greater Denver area.   

4.4 Turkey Gulch  - Rockford Tunnel Portal 

 

Turkey Gulch is a northeast flowing tributary of Clear Creek situated immediately to the west of 

Trail Creek.  These two drainages are roughly parallel, separated by an intervening ridge.  Although 

Turkey Gulch is similar to Trail Creek in gradient, it is much smaller in overall area.  Additionally, 

Turkey Gulch does not contain the numerous historic mining sites and wide-spread mining features 

of Trail Creek.  The object of this study, The Rockford Tunnel in Lower Turkey Gulch, is significant as 

it is known to be a drainage tunnel with underground communication to mines on the Trail Creek 

side of the intervening ridge.  Access to Turkey Gulch is via a private road which follows up past the 

Rockford Tunnel and continues into the upper gulch.  This road connects to Miners Candle road in 

Trail Creek.   

 

Map 4-Brazil Millsite RE Conceptual Design 
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Lower Turkey Gulch consists of the Rockford Tunnel 

portal, two large mine dump complexes and a 

number of out-buildings.  The Rockford Tunnel is a 

southeast-trending drainage tunnel with a safe-

guarded adit.  Visibly degraded water draining out of 

the tunnel infiltrates into unconsolidated mine waste 

soon after emerging.  Visibly cleaner water 

representing the entire discharge of upper Turkey 

Gulch also infiltrates into unconsolidated mining 

waste just above the location of the Rockford Tunnel.  

Below and to the northeast of the portal is a large 

mine dump with a standing historic (stamp/mill or 

loading facility) structure near its base.  Groundwater 

which represents what is suspected to be the entire 

discharge of both Turkey Gulch and the Rockford 

Tunnel emanates from rotted cribbing at the front of this waste pile.  Another smaller mine waste 

pile located around the corner to the east is on dryer ground.  Water draining from the cribbing in 

the larger mine waste pile flows into a small wetland complex at the base of Turkey Gulch.  CCWF‟s 

preliminary characterization of this area determined water quality impairments exist and it is a 

potential remediation site.  See CSM Student Reports in Appendix G and SAP in Appendix B. 

5.0 WATER QUALITY MONITORING RESULTS 
 

5.1 Lower Trail Creek Hydrology/Water Quality Monitoring 

 

As part of the overall TWG remediation effort, CCWF constructed four energy-dissipation structures 

in Lower Trail Creek to mitigate high phosphorus and elevated trace metal concentrations.  During 

storm events, metal- and nutrient-laden sediments erode into the waterways.  These energy 

dissipation structures have come under scrutiny by the Clear Creek County Road and Bridge 

Department which has a perceived conflicting interest in maintaining the county road. 

 

During 2009 and 2010, stream flows at the mouth of Trail Creek (CC-31) were quantified utilizing a 

broad-crested weir equation adjusted for variable stage-discharge conditions tied to continuous 

data recording consisting of average 10-minute stream stage height (feet) using a submersible 

pressure transducer, and 10-minute total precipitation (inches) using a tipping bucket rainfall 

intensity gauge.  These sensors were recorded using a Campbell Scientific programmable data 

logger.  Storm event water quality sampling was conducted using a Sigma 900 24-bottle auto 

sampler.  This automatic monitoring equipment was decommissioned at CC-31, hence storm-

related events were not recorded and no storm-related water quality data was collected from 2011 

and beyond. 

 

Water quality in Lower Trail Creek was quantified during the period 2009-2012 with monthly 

sampling to assess ambient conditions.  Storm event quantification was achieved in the study 

years 2009-2010 with the above-mentioned automated monitoring equipment.  For the 2011 and 

2012 field seasons, only monthly ambient water quality sampling combined with spot flow 

measurement/estimation at the time of sampling at the mouth of Trail Creek (CC-31) and at the 

Photo 6-Rockford Tunnel in Turkey Gulch 
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lowermost installed energy dissipation structure (CC-31D) has occurred.  Ambient sampling and 

flow measurement in Lower Trail Creek for 2011-2012 captured both the low- and high-flows for 

the seasons, as well as ongoing monthly assessment of ambient conditions.   

 

The following are the salient finding of monitoring in Lower Trail Creek during the years 2009-

2012. 

5.1.1 Hydrology 

 Trail Creek stream flows in 2009 and 2010 ranged from ambient low flow discharges 

less than 0.5 cfs to peak snowmelt flows in May and June of both years ranging from 4 

to 6 cfs.  Peak snowmelt run-off in 2011 (1 cfs) was much lower than the two previous 

years due to greatly diminished snowpack in the upper gulch.  Ambient low-flow in 

2012 has been consistent at less than 0.5 cfs. 

 

 Summer storm run-off events in 2009 and 2010 generally produced discharges equal 

to snowmelt flows for these years of 4 to 6 cfs.  No storm events have been monitored 

in Lower Trail Creek in 2011 or 2012. 

 

 A large run-off event on July 30, 2010 produced estimated peak flows of 125 cfs (See 

Storm Report in Appendix E).  This storm event generated significant sediment 

transport as well as causing damage to both the county road and installed monitoring 

equipment at CC-31. 

5.1.2 Water Quality 

Seasonal pH (both ambient and storm flow) in Lower Trail Creek during 2009 to 2010 was in the 6 

to 7 range with pH consistently increasing slightly between the last energy dissipation structure 

(CC-31D) and the mouth of Trail Creek (CC-31).  Recorded pH in 2011 and 2012 has been fairly 

consistent at 6.2 to 6.8 with no observable change between CC-31D and CC-31. 

 

Specific Conductance (SC) in Lower Trail Creek during 2009 and 2010 was generally in the 200 to 

275 uS range with typically elevated readings in the beginning of the year.  SC typically increases 

downstream between CC-31D and CC-31.  Values for SC collected in 2011 and 2012 have been in 

the 190 to 290 uS range with the same general increase downstream observed. 

 

Ambient dissolved copper and zinc concentrations during the monitoring period 2009 to 2012 have 

consistently averaged 0.05 mg/L (Cu) and 0.7 mg/L (Zn), respectively.  These data show a slight 

seasonal variation with dissolved concentrations of both copper and zinc slightly higher during 

snowmelt and lower during ambient low flow periods.  Dissolved copper and zinc values typically 

decrease during storm events indicating that dilution is the predominant dynamic during rapid run-

off events.  Values for dissolved lead (Pb) display a similar trend to copper and zinc between low 

and high flow regimes. 

 

Total recoverable metals (both dissolved and suspended) for the period 2009 to 2012 for copper 

and zinc in Lower Trail Creek are very similar to dissolved concentrations, especially for zinc, during 

ambient low flow conditions.  These data show that during ambient conditions 100 % of zinc is 

soluble whereas only 50 to 80 % of copper is soluble.  As stated due to dilution, storm run-off 

events produce dissolved copper and zinc values typically much lower than ambient flow values, 

however; total recoverable metals values are observed to increase by an order of magnitude.  This 

suggests that greatly increased loading of copper and zinc in Lower Trail Creek is due to the 

increased sedimentation produced by storm events.   
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Total recoverable values for arsenic, cadmium, iron, manganese, nickel and silver are also greatly 

increased, typically by an order of magnitude, during storm run-off events compared to ambient 

flow conditions.  See water quality technical reports and memos in Appendix C. 

5.1.3 Lower Trail Creek Conclusion 

Hydrologic studies and water quality monitoring in Lower Trail Creek during the period 2009 to 

2012 indicate that both dissolved and suspended metals are mobilized seasonally and are tied to 

both ambient and storm-related discharge regimes.  During ambient normal flow conditions metal 

loading of zinc, copper, arsenic, cadmium, iron, manganese, nickel and silver and increased acidity 

(decreased pH) into Clear Creek are fairly consistent and predictable.  During unforeseen storm 

events, loading of these metals is greatly increased into Clear Creek.  This is directly due to 

increased sediment loads produced by these rapid run-off events. 

 

Field data collection and analysis in Lower Trail Creek indicates a strong need for enhanced 

sediment control in the lower gulch.  BMP to address this issue include energy dissipation 

structures with accompanying settling basins directly in the stream bed to intercept sediment run-

down during storm events.  These structures and road maintenance are not mutually exclusive.    

5.2 North Empire Creek Aorta Hydrology/Water Quality Monitoring 

 
North Empire Creek has low pH waters that are high in copper and zinc.  It is ironic that the 

seepage from the Aorta Mine helps to ameliorate the toxicity of the zinc levels in North Empire 

Creek.  The North Empire Creek/Aorta Mine Project was, in part, aimed at enhancing the passive 

treatment process resulting from the existing mixing of the groundwater from the Aorta Mine area 

with the flow in North Empire Creek.  During base flow conditions the mixing ratio is approximately 

4:1 creek water to seepage from the pseudo fen at the outlet of the Aorta Mine.  However the pH of 

the groundwater seepage is greater than the creek water.  The higher pH and high iron content of 

the seep water, serves to both neutralize and precipitate metals such as zinc from the creek.  The 

sedimentation pond created as part of this project provides a control point for removing metal 

laden sediment from the creek during normal maintenance operations.  It also provides a 

convenient location for quantifying the measurable results of the project. 

Table 2-North Empire Creek Water Quality Aorta Mine Drainage 
 

Parameter No.  Empire Creek Aorta Measurement Unit 

pH 4.3 5.1 IUs 

copper 0.27 0.46 mg/L 

iron 5 120 mg/L 

manganese 1.3 14 mg/L 

zinc 0.08 0.66 mg/L 
Source: UCCWA Phase I Engineering Report for the Aorta Mine/Clear Creek County Landfill Drainage Improvements. 

April 1995 
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5.3 Turkey Gulch - Rockford Tunnel Portal Hydrology/Water Quality Monitoring 

 
The Rockford Tunnel/Turkey Gulch site is a steep-walled, steep gradient stream that is a direct 

tributary of Clear Creek.  A large mine waste pile (20,000 cubic yards) occupying most of the valley 

near the mouth is associated with the currently-draining Rockford Tunnel.  An initial inspection of 

this site was performed on June 7th, 2011 for the purpose of site characterization and to establish a 

Sampling and Analysis Plan (See Appendix B), including identification of sampling stations and 

frequency.  There are no other mining features in this drainage except for those described herein 

relating to the Rockford Tunnel mine complex. 

 

The Rockford Tunnel is an open-standing and draining adit.  Highly degraded water discharges from 

this mine tunnel at a fairly consistent discharge rate of 2 to 3 gallons per minute (gpm).  This water 

continues as surface flow for no more than 100 feet along a drainage ditch adjacent to the access 

road and then infiltrates into the mine waste pile.  A spring emerging from just below old timber 

cribbing near the toe of this waste pile represents the entire measurable volume of surface flow of 

Turkey Gulch, including the Rockford Tunnel drainage and intermittent flow from the upper gulch.  

A wetland below encompassing 0.2 acres (140 ft x 60 ft) receives the entire surface flow from this 

spring.  Outflow into Clear Creek from below this wetland occurs through a culvert underneath 

Stanley Rd (I-70 frontage road).   

 

Four sample/data collection sites were identified to represent water quality and field parameters 

as follows: 

 

TG-1A: native, un-affected water from upper Turkey Gulch. 

RT (Rockford Tunnel): mine drainage at portal. 

TG-1B: spring at base of mine waste pile (Turkey Gulch surface flow). 

TG-1: outflow from lower wetland (discharge into Clear Creek through culvert. 

 

A SAP was developed and submitted as one 

of the first deliverables in support of the 

overall Quality Assurance Project Plan for 

this project.  The SAP provides information 

regarding the surface water monitoring 

objectives, water quality sampling locations, 

sampling frequency, parameters for 

laboratory and field analysis, other 

measured variables, data collection 

methods, and reporting procedures.  

Samples have been submitted to the EPA 

Region 8 Laboratory for metals analysis.  

Field water quality measurements were 

collected at all four locations using 

calibrated portable meters.  Streamflow has 

been measured (or estimated) as part of the 

monitoring program. 

Map 5-Turkey Gulch-Rockford Tunnel Location 
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The Turkey Gulch/Rockford Tunnel water quality monitoring program consisted of the following 

principle components: 

1) Ambient water quality sampling and field parameter (pH, SC, temp) collection at four (4) 

locations (TG-1A, RT, TG-1B and TG-1). 

 

2) Discharge (Flow) measurement and/or estimation  

 

3) Sampling and field parameter data was collected three (3) times in 2011 (6/9/11, 

7/21/11 and 9/1/11); and five (5) times in 2012 (4/25/12, 5/30/12, 6/28/12, 7/26/12 

and 8/28/12). 

 

5.3.1 Monitoring Results and Hydrology 

The entire Turkey Gulch-Rockford Tunnel site is characterized by fairly low ambient volume 

discharges (typically <5 gpm).  This was especially true in late 2011 and for all of 2012 in which a 

drought-based, low-flow regime depressed discharge from this site even lower than normal.  Upper 

Turkey Gulch has an intermittent flow that infiltrates into the Rockford Mine waste pile above the 

Rockford Tunnel.  As previously stated, the Rockford Tunnel mine drainage also infiltrates into the 

mine waste piles, albeit some 50 ft lower down valley from the point of infiltration of upper TG flow 

(TG-1A).  The lone exception to the low discharge volumes operating in the upper portion of the site 

was during run-off in June 2011 (6/9/2011) when flows of 8 gallons per minute (gpm) and 10 gpm 

were recorded at TG-1A and TG-1B respectively.  All subsequently recorded discharge rates at all 

stations at this site have been at or below 5 gpm. 

The Rockford Tunnel proper has remained very consistent in terms of discharge with recorded 

values varying between 2 and 3 gpm throughout this study.  This suggests that the Rockford Tunnel 

drainage may be decoupled from the water table as the effects of drought have not been observed 

in RockfordTunnel flow rates.   

 

Recorded discharge rates for the lower portion of this site are also very consistent throughout the 

study.  Groundwater emerging from a spring at the toe of the Rockford mine waste pile (TG-1B) has 

been measured at <5gpm except for the initial sampling in June 2011 (6/9/11) when a discharge 

of 10 gpm was recorded.  Outflow from the lower wetland into Clear creek via a culvert under 

Stanley Rd (I-70 frontage road) has also been consistently below 5 gpm, except for the June 2011 

runoff episode in which a discharge of 20 gpm was recorded. 

 

The greatly diminished flow regime currently operating at this site has enormous mitigating 

impacts on metal loading values despite causing a general increase in constituent concentrations.  

A future return to normal or above-normal flow regimes will most likely increase discharge rates 

and metal loading associated with this site.  

 

5.3.1.1 Field Parameters 

TG-1A: The upper Turkey Gulch control site, representing non-degraded water entering the site, has 

not contained surface flow in 2012.  Two samplings in 2011 recorded pH of 6.8 and 6.9.  Specific 

Conductance recorded during these two visits was 380 uS and 500 uS.  Average background field 

parameter values for upper Turkey Gulch based upon this limited information is pH-6.9 and SC-440 

uS.    
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RT: pH and SC of mine drainage from the Rockford Tunnel is highly consistent across this study.  

During eight (8) site visits between the dates of 6/2011 and 8/2012, the pH has been confined to 

the narrow range of 3.4 to 3.2 while SC has varied between 1620 and 1670 uS.    

 

TG-1B: pH-3.4 to 3.7 range; SC-720 to 1650 uS.  The lower 720 uS value was collected during the 

June 2011 runoff event and represents higher water volume dilution on dissolved solids (SC).  All 

other SC readings were over 1000 with most clustering in the low-flow, concentrated 1600 range.   

 

TG-1: pH-3.4 to 3.7 range; SC-910 to 1680 uS.  The lower 910 uS value was collected during the 

June 2011 runoff event and represents higher-volume dilution.  This outflow from the lower wetland 

drains directly to Clear Creek via a culvert 

 

5.3.1.2 Sample Results 

Multi-element analytical results for the project are tabulated in the attached database: 

Rockford_QWData.xls.  Many metals are measurable in ppm-level (mg/L) concentrations at this 

site.  As previously stated, at this time only 6 of the 8 sample results have arrived.  However, 

sufficient trends are observable in the 6 sample date results received and tabulated in the 

database to comment on site dynamics.  This is most true in light of greatly decreased discharge 

rates (flows) in 2012 which have concentrated all constituents but greatly diminished loading totals 

across the project.  The remaining data will be incorporated into the database and assimilated 

upon receipt. 

 
Copper 

Copper concentrations in the Rockford Tunnel discharge are consistently between 1.7 and 2.0 ppm, 

both dissolved and total recoverable, whereas the background copper values at TG-1A (upper 

control site) are in the 0.005 ppm range.  Copper levels at the point of emergence from the upper 

site @ TG-1B (spring below waste pile) remain in the 1.0 to 1.8 ppm (mg/L) range both dissolved 

and total recoverable.  The lower outflow from the wetland @ TG-1 carries copper in the 0.50 to 1.3 

ppm range, decreased somewhat by traversing the lower wetland. 

 
Zinc 

Zinc concentrations in the Rockford Tunnel discharge are consistently between 3.9 to 4.3  ppm, 

both dissolved and total recoverable, whereas the background copper values at TG-1A (upper 

control site) are in the 0.09 to 0.10 ppm range.  Zinc levels  @ TG-1B (spring below waste pile) are 

somewhat reduced in the 2.1 to 3.9 ppm (mg/L) range both dissolved and total recoverable.  The 

lower outflow from the wetland @ TG-1 has zinc concentrations in the 2.0 to 3.3 mg/L (ppm) range. 
 

Cadmium       
Cadmium concentrations in the Rockford Tunnel discharge are consistently in the 0.02 mg/L range, 

both dissolved and total recoverable, whereas cadmium values at TG-1A (upper control site) are 

below detection (ND).  Cadmium levels at the point of emergence from the upper site @ TG-1B 

(spring below waste pile) are in the 0.01 to 0.02 range (mg/L).  The lower outflow from the wetland 

@ TG-1 carries cadmium in the 0.005 to 0.01 mg/L range, decreased somewhat by traversing the 

lower wetland. 
 

5.3.1.3 Metal Loading 

Metal loading for copper and zinc are calculated in the database Rockford_QWData.xls, for both 

dissolved and total recoverable.  Loading calculations are included in the spreadsheet for the 

Rockford Tunnel (RT) and the outflow from the lower wetland TG-1.  These data readily show the 

vast decrease in loading which immediately occurred after the commencement of this study as 
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draught conditions set in.  The initial sampling of this site on June 9, 2011 recorded a discharge 

flow at TG-1 (outflow offsite) of 20 gpm.  By the subsequent sampling on July 21, 2011, the 

discharge at this station had diminished to 5 gpm.  The flow at TG-1 has not exceeded 5 gpm since 

the first sampling date (all of 2012).  This has had a great decreasing influence on loading values. 

 
Copper 
Loading values for copper are in the 0.041 to 0.062 pounds/day range for the Rockford Tunnel (RT) 

as this feature generally discharges only 2 to3 gpm, keeping loading rates low.  Loading for copper 

at the lower outflow (TG-1) is generally similar to the Rockford Tunnel (0.03 to 0.04 pounds/day).  

The lone exception was the initial sampling of this site (6/9/2011) in which TG-1 was discharging 

20 gpm, producing a loading value of 0.22 lbs/day. 

 
Zinc  
Loading values for zinc are in the 0.10 to 0.15 lbs/day range for the Rockford Tunnel (RT).  At the 

lower discharge site (TG-1) zinc loading is in the 0.02 to 0.08 lbs/day range, except for the initial 

2011 runoff sampling (6/9/2011) that showed 0.40 lbs/day zinc into Clear Creek. 

 

5.3.1.4 Turkey Gulch Water Quality Monitoring Conclusions  

The onset of draught conditions immediately after the commencement of this study has rendered a 

true site characterization inconclusive.  Without additional normal-flow data it is perhaps 

premature to draw too many conclusions about the chemistry and hydrology of this site.  However, 

sufficient observations and data do exist to begin making some generalizations on this site. 

It is clearly true that all of the surface runoff from Turkey Gulch, and most likely the great majority 

of groundwater, is adversely affected by the Rockford mine complex before leaving the site.  The 

Rockford Tunnel drainage also is completely captured and further degraded by residence time 

within the mine waste piles on site.  Dissolved solids (metal contents) and acidity are definitely of 

concern at this site, however; extremely low flow rates at this time are not severely impacting water 

quality in Clear Creek due to low loading values.  The normal problem with mobilized sediments 

(total recoverable loading), that so plague other drainages in the Clear Creek basin during storm 

events, is less of a factor at this site due to a significant wetland below the mine features of the 

Rockford mine which effectively arrests these sediments.  Dissolved constituents and acidity at this 

site are increasingly of concern as flow rates increase.  Also see CSM Student Reports in Appendix 

G. 

6.0 SUMMARY OF PUBLIC PARTICIPATION 

6.1 Clear Creek Watershed Festival 

As part of the public outreach efforts under this grant, CCWF has conducted four Clear Creek 

Watershed Festivals: 

 September 12, 2009, 10am-4pm | 23 Passport Stations | approximately 500 participants 

 September 18, 2010, 10am-3pm | 29 Passport Stations | approximately 700 participants 

 September 17, 2011, 10am-3pm | 33 Passport Stations | approximately 800 participants 

 September 15, 2012, 10am-3pm | 30 Passport Stations | approximately 850 participants 
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The overall intent of the festivals has been to raise public and stakeholder awareness of 

watersheds in general, and the Clear Creek Watershed specifically.  This is a youth/family-oriented 

event designed to increase understanding and appreciation of this special place and how land use 

decisions can impact water quality.  Dozens of fun, hands-on, kid-friendly activities and displays 

highlight the amazing array of natural resources, recreational activities, and sustainable living 

opportunities in the Clear Creek Watershed. 

This premier environmental event is designed for educators, students, and families to check out 

dozens of Watershed Passport Stations with environmental information, activities, and 

demonstrations by groups like Trout Unlimited (fishing lessons, fly-tying, water quality sampling), 

USFS/Clear Creek Ranger District (special guest appearance by Woodsy Owl), NREL mini wind 

turbine, panning with Gold Prospectors of the Rockies, and more.  CCWF hosts a PASSPORT 

STATION highlighting remediation projects and water quality improvements.   

Although the festival is free to the public, participants have to earn their prizes by learning about 

the watershed.  All participants, kids and adults, are encouraged to make the full circuit of Passport 

Stations, actively engage in each interactive activity/game/craft, and have all the sections in their 

Watershed Passport stamped.  Overall it has proven to be a fun-filled day for kids, families, 

educators, and the general public.   

The festival offers an out-of-the-classroom learning opportunity and the information lends itself to 

interesting in-classroom and in-home discussions/lessons on watersheds, natural resources, water 

science, sustainable living, as well as thought-provoking dialogue on how we use natural resources 

in our everyday lives and what “green” living, sustainable watershed management, environmental 

stewardship and responsible consumerism really mean. 

This event and creekside venue provide a wonderful opportunity for  watershed stakeholder 

organizations to share their message and educate participants as to the valuable natural 

resources, recreational activities, sustainable living opportunities, and the important balance 

between them all in the Clear Creek Watershed.  See public participation material in Appendix I. 

6.2 Public Meetings 

 

Public Comment/Government Sessions:  

 

 Presented Lower Trail Creek site remediation designs on Wednesday April 8, 2009, to Clear 

Creek County Board of County Commissioners for approval and long-term maintenance 

planning 

 Clear Creek County Board of County Commissioners, Unscheduled Appearance, Storm Flow 

Event, October 20, 2010 

 Clear Creek Road & Bridge Department Meeting, Protecting Remediation Investments, 

October 26, 2010 

 Clear Creek County Board of County Commissioners Work Session, Lower Trail Creek Post 

Flow Event Repair Options, November 3, 2010 

 Clear Creek County Board of County Commissioners, Unscheduled Appearance, Wind 

Project Proposal Status, January 19, 2011 
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6.3 Presentations and Forums 

 

 Renewable Energy Success Stories Symposium on February 26th, 2009, focused on 

private/public partnerships for long-term abandoned mine reuse options through the 

development of renewable energy generation facilities. 

 Colorado Brownfields Conference 2009, Lower Trail Creek Remediation Project  

 Colorado Watershed Assembly Conference 2009, Abandoned Mine Lands Repurposed 

 Association of State & Territorial Solid Waste Management Officials Conference, 

Washington, DC., April 7-8, 2010, “Synergy: Utility Scale Renewable Energy & Abandoned 

Mine Lands” 

 Clear Creek Economic Development Corporation, Renewable Energy Strategic Plan Status 

Presentation, Jan.  6, 2011 

 Clear Creek County Board of County Commissioners, Renewable Energy Strategic Plan 

Status Presentation, January 31, 2011 

 EPA Region 8, Action: Sustainability on a Watershed Basis Presentation, February 10, 2011 

 Clear Creek Economic Development Corporation Marketing Forum 

 U.S. EPA Hard Rock Mining Conference 2012: Advancing Solutions for a New Legacy, April 

3-5, 2012.  Session Presenter, Brazil Millsite: Brownfield to Brightfield Renewable Energy 

Engineering Design Project 

 

7.0 OUTPUT/OUTCOMES: LESSONS LEARNED 
 
7.1 Administrative Grant Requirements 

 

 Overall the project budget was adequate.  However, budget to task allocation needed to be 

revised twice to match on the ground needs and activities.  EPA‟s flexibility to adapt to on 

the ground needs was very helpful to maximizing grant deliverables. 

 The pre-award application requirements were not communicated in a timely manner.  It 

was discovered under the Programmatic Conditions of the grant contract that CCWF was 

required to submit and receive approval of a QAPP within sixty days of the grant agreement 

award date before any work involving direct measures or data generation, environmental 

modeling, compilation of data from literature or electronic media, and data supporting the 

design, construction and operation of environmental technology could take place.  This 

placed a financial burden on CCWF. 

7.2 Easement Procurement and Land Access  

 

 Experienced delays by Clear Creek County Attorney‟s Office specific to appropriate language 

and supporting documentation for Lower Trail Creek Easement Agreements. 

 Experienced delays in obtaining signed and notarized access agreements due to non-

responsive out-of-area property owners  

 Unable to secure access from private landowner to Gem Site Repository for waste removal 

of Lower Trail Creek Project waste.  Received approval for a one-time use of City of Idaho 

Springs waste site. 
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 One claim identified for the Mine Waste Reuse Feasibility study had split 

surface/subsurface ownership.  CCWF secured subsurface ownership consent for access, 

but was unable to secure surface consent for access.  CCWF determined to remove this 

parcel from the study group. 

7.3 Long-term Maintenance  

 

 There was a Trail Creek storm flow event on July 30, 2010.  CCWF held post storm event 

meetings with Clear Creek County to discuss necessary repairs to damaged Lower Trail 

Creek Targeted Watershed Grant structures (See Storm Report and Memo in Appendix E).  

The County has agreed to repair the damaged structures.  CCWF was unable to obtain grab 

samples from the Phoenix 2 and Centurion culvert wet detention basins that were silted full 

due to the event.  CCWF recommends obtaining a Maintenance Plan Document signed by 

stakeholders and/or responsible parties for future projects. 

 There was a communication breakdown with the Clear Creek County Road & Bridge 

Department regarding the intent of securing Easements for the Lower Trail Creek BMP 

structures in order for the structures to be maintained by the County.  This communication 

breakdown has created complications with getting the Targeted Watershed BMP structures 

repaired that were impacted during the July 30, 2010 storm event.  The CCC Road & Bridge 

Department has proceeded to dismantle and/or disregard all of the Lower Trail Creek BMP 

structures.   
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