








1 
 

TECHNICAL REVISION 4 
(As Modified 02/01/2017 to Address Adequacy Response No. 1) 

 
TASK 1: LOGISTICAL ASSESSMENT AND REMOVAL ACTION PLAN AND 

SPECIFICATIONS 
 

To Address Liner System Integrity and Recertification of 
the  

Hukill Mill Site Environmental Protection Facility 
 
 
Background 
 
On August 18, 2016, the Colorado Division of Reclamation, Mining and Safety (DRMS) approved 
Venture Resources, Inc.’s (VRI) Technical Revision 3, as pertaining to VRI’s proposed 
“Composite Liner System Corrective Action and Recertification Plan for the Hukill Mill Site” 
(hereafter, “the CAP”).   
 
The DRMS approval requires VRI to prepare and submit to DRMS within 120 days of the approval 
date (i.e., by December 16, 2016), as a separate Technical Revision, a detailed scope of work 
defining the CAP’s Task 1: Logistical Assessment and Removal Action Plan and Specifications.  
Task 1 was initially outlined in VRI’s August 8, 2016 Response to the DRMS Adequacy Review 
No. 1 (to Technical Revision 3); accordingly, this Technical Revision 4 submittal provides the 
incremental level of detail for Task 1. 
 
To reiterate, the CAP (as approved) is on an overall basis subject to the following sequentially 
staged performance criteria and general timelines: 
 
 Task 1: Logistical Assessment and Removal Action Plan and Specifications 

(To be completed within 120 days of DRMS approval of the CAP) 
 
 Task 2: Removal of Potential Toxic or Acid-Forming Materials 

(To commence not later than June 1, 2017 and complete not later than September 15, 2017)   
 
 Task 3: Inspection of Composite Liner System 

(To be completed concurrent with or not later than 15 days following Task 2) 
 
 Task 4: Alternatives Evaluation 

(To be completed concurrent with or not later than 30 days following Task 3) 
 
 Task 5: Repair/Recertification or Closure Determination 

(To be completed concurrent with or not later than 30 days following Task 4)       
 
The following sections provide detailed discussion of the proposed Task 1 through Task 5 
activities, respectively, giving due consideration to the requirements of the Colorado Hard 
Rock/Metal Mining Rules, as applicable. 
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1.0     PHASE 1 - SITE PREPARATION 
 
Phase I of Task 1 will address the various site preparation requirements necessary to effectuate 
the CAP, to include establishment of interim material relocation area(s), interim management of 
the various materials to be removed from the composite liner system, and other measures that 
ensure protection of the environment, all of which are to be carried out in general accordance with 
the requirements of the Hard Rock/Metal Mining Rules, and more specifically, Sections 3.1.5, 
6.4.21, 7.3, and 6.4.21 thereof, respectively. 
 
The Hukill Millsite is located at an elevation of approximately 8,300 feet above mean sea level 
(amsl), and in a somewhat difficult to access location, northwest of Idaho Springs, in Clear Creek 
County, Colorado (Attachment I: Site Mapping – refer to therein provided Figure 1: Site 
Location Map and Figure 2: Aerial Base Map, respectively). 
 
At present, there are three types of material(s) present within the designated environmental 
protection facility (EPF), otherwise referred to as the tailing storage facility: (1) meteoric 
precipitation accumulation – an authorized content component; (2) an estimated +/-140-tons of 
tailing materials and entrained water as derived from gravity-only processes – also an authorized 
content component; and, (3) waste rock and bank run (natural) weathered rock materials which 
were introduced atop the composite liner system, and which are a non-authorized content 
component.  The latter, placement of non-authorized waste rock (and bank run) materials atop 
the composite liner system (see Attachment II: Site Photographs) has been determined by 
DRMS to have potentially compromised liner system integrity, thereby rendering previously-
issued DRMS certification of the subject environmental protection facility (EPF) void, and resulting 
in the requirement that VRI develop and implement the subject CAP in order to effectuate EPF 
recertification (see also Attachment I – Figure 3: Site Detail). 
 
In essence, the CAP will incorporate the removal, disposition and/or interim relocation of materials 
currently residing within the EPF; inspection and repair of the composite liner system (as 
determined necessary and to the extent determined technically and/or economically practicable); 
and, recertification of the (repaired) composite liner system component of the EPF.  On 
completion of the recertification process, it is anticipated that those materials that were subject to 
interim relocation would be designated feedstock(s) for future processing (milling) activities once 
milling operations are restored.  In the event VRI determines that it is non-practicable to restore 
the EPF to certifiable status (from either a technical or economic based decision process), those 
materials subject to interim relocation would at that time be dealt with in a to-be-determined 
manner.  Absent current knowledge as to the extent of damage (if any) to the composite liner 
system, and therefore the current inability to define the extent and cost associated with any 
necessary remedial measures, VRI cannot at this juncture commit to a specific final disposition 
method (due to business reasons); however, VRI does acknowledge the responsibility and 
reasserts the commitment to carrying out the CAP in accordance with the requirements of the 
Colorado Hard Rock/Metal Mining Rules.  To that end, the respective components of the CAP will 
be carried out as sequentially discussed below. 
 



3 
 

1.1     Establish Staging and Stockpile Area 
 
VRI will first establish an internal staging and stockpile area at the higher elevation bench 
immediately upgradient of the EPF’s concrete barrier wall and the associated (potentially 
compromised) Phase 1 composite liner system.  This staging/stockpile area, will be graded and 
leveled to accommodate the interim relocation of the solid materials (non-authorized waste rock 
and commingled bank run materials to be removed from atop the composite liner system). 
 
In a similar manner, a leveled area will be established in a to-be-determined area immediately 
downgradient of and proximal to the concrete barrier wall to accommodate interim storage of free 
liquids (i.e., meteoric precipitation accumulation) to be pumped from the EPF. More specifically, 
this interim water storage area will be within or adjacent to the existing two-track road that parallels 
and traverses the toe of the earthen embankment portion of the barrier wall feature.  
 
The upgradient staging/stockpile area will be established within the same area from which the 
non-authorized waste rock and bank run materials were derived; an area that continues to be 
occupied by like materials.  This proposed staging and stockpile area location is also within the 
defined environmental protection facility (EPF) footprint, and as such, any/all materials placed 
therein will be fully protected from run-on (and subject to run-off containment) by the existing 
perimeter stormwater diversion features and concrete barrier wall, respectively; and, in addition, 
the stockpile area itself will be circumscribed by upslope and downslope run-on and containment 
barriers, respectively, both of which will be further enhanced by the installation of silt fencing to 
ensure stability of the feature(s).  
 
In conjunction with preparing the staging/stockpile area, VRI will ensure that the “as approved” 
design criteria of the existing stormwater channel features are maintained, and that the carrying 
capacity is sufficient to preclude run-on from contacting and/or otherwise adversely affecting the 
also-protected staging and stockpiled material storage area. 
 
Surface preparation of the staging/stockpile area will include blading and leveling of an area 
sufficient to accommodate on an interim basis those materials subject to removal from the EPF.  
In addition, a nominal 2-ft. high perimeter berm (or equivalent; as described above) will be 
established around the limits of the staging/stockpile area, to include a ramped access road 
across the berm to facilitate entry to the area.   
 
Berm construction will be accomplished by excavating or cutting a shallow (nominal 12-inch 
depth) “v-ditch” and windrowing or stacking the material adjacent to the cut to establish the berm.  
Berm stability will be enhanced by consolidation (utilizing rubber-tired or tracked equipment) and 
deployment of silt fencing and/or erosion wattles on the uphill side of each feature.  The perimeter 
berm shall serve the dual purposes of (a) secondary run-on prevention; and, (b) 
stabilization/containment of both the subject material stockpile and any “footprint” precipitation 
thereon.  
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1.2     Interim Management of Residual Liquids 
 
At this juncture (early February 2017), VRI estimates that a pool of approximately 7,500 to 10,000 
gallons of free liquid resides in the EPF, and it is anticipated that this volume will be further 
reduced through natural evaporative effects prior to the startup of the removal action.  If the final 
volume is such that it can be practicably managed through interim storage, VRI will pump all 
residual water (which can be largely characterized as meteoric precipitation accumulation) to an 
interim portable storage tank (or tanks) to be situated on or adjacent to the two-track roadway 
located parallel to and downslope of the toe of the embankment associated with the concrete 
barrier wall.  The proposed interim storage tank(s), or other suitable volume containment vessel(s) 
will be of sufficient capacity to receive the estimated volume of water contained within the EPF.  
All pumping efforts will be carried out in a manner that ensures maximum water recovery but 
avoids recovery of sediments and/or sludge.  Recovered water will be retained within the interim 
storage tank through conclusion of the removal effort. 
 
In the event the EPF contained water volume exceeds readily available storage capacity at the 
time removal action efforts are undertaken, other disposition options may be considered, to 
include: onsite evaporation (e.g., high-pressure atomization or via land application within the 
designated EPF footprint); onsite relocation; and/or potential disposition at a publically operated 
treatment works (POTW).  The ultimate water management method selected by VRI shall be 
subject to approval/authorization by DRMS prior to initiation of removal (pumping) activities.   
 
On completion of the removal effort VRI will sample the contained water volume (assuming water 
management is maintained onsite), with the objective of obtaining a single (i.e., one sample) 
representative full-depth profile sample of the water.   
 
The sampling effort will be subject to standard US EPA SW-846 protocols relative to sampling 
instrument, method, preservation, holding time, and chain-of-custody.  The sample(s) will be 
submitted to ESC Lab Sciences, Inc. of Mt. Juliet, Tennessee (the same laboratory utilized by 
VRI for groundwater monitoring sample analyses) and analyzed for both pH and the following 
suite of metals (total concentration): Aluminum, Arsenic, Barium, Cadmium, Chromium, Copper, 
Lead, Manganese, Selenium, Silver, and Zinc (ICP per EPA Method 6010B) and Mercury (per 
EPA Method 7470A).  [Note: These analytical parameters are consistent with those required for 
the groundwater monitoring wells associated with the EPF].  Analytical results (standard turn-
around basis), will be provided to the DRMS and utilized by VRI (in consultation with DRMS) to 
determine the appropriate ultimate disposition of the water at the conclusion of the CAP program, 
subject to DRMS approval/authorization.   
 
Documentation of water quality analytical results and the selected (i.e., DRMS approved) 
disposition method will be provided to the Division in a final report addressing all aspects of the 
removal action.   
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1.3      Pre-Sorting and Disposition of Deleterious Materials 
 

Prior to initiation of mechanized removal actions, VRI will employ manual labor procedures to 
“hand cull” observable and accessible timbers, dimension lumber, scrap steel, spikes/nails, large 
and/or jagged rocks, or other potentially deleterious materials from the non-authorized material 
zone within the EPF.  VRI anticipates that such efforts may extend through the duration of the 
removal action if/when such materials are encountered, in order to minimize any further potential 
for compromise of the composite liner system.  All such materials will be transported to the 
staging/stockpile area for interim storage (see Attachment I – Figure 3: Site Detail) during the 
performance of the removal action; man-made materials or similar debris (which are anticipated 
to comprise only a minor quantity (or volume) of material), will be separately stored proximal to 
the waste materials within the designated material storage area per Section 1.4, below.   
 
On completion of the removal action (or during the course thereof), VRI will either selectively 
sell/dispose of such materials for scrap value, if any; or, for the greater portion (if not all), dispose 
of such materials at an authorized and licensed solid waste management facility (to be 
determined). Any waste rock materials will be managed in accordance with procedures defined 
in Section 1.4, below.   

 
1.4      Management of Non-Authorized Waste Rock Materials 
 
The “non-authorized” waste rock materials are those materials (inclusive of natural or bank run 
weathered rock materials) that were excavated and placed atop the composite liner system, 
thereby introducing the DRMS concerns relative to the potential compromise of the liner system 
integrity, and resulting in the subject corrective action requirement.  These waste rock materials 
were derived from direct excavation (carried out using a rubber-tired wheel loader) from the very 
same historic waste rock stockpile (and surrounding area) that occupies upper Hukill Gulch 
(confined within the designated footprint of the EPF), and which represents a designated “ore” 
source for the early stages of the planned VRI processing operations.  As a point of reference, 
Exhibit T – Environmental Protection Plan (within DRMS Permit No. M2009-076), in addressing 
Rule 6.4.20(6)(c), establishes that there are an estimated “8,000 tons of pre-existing abandoned 
mine waste rock currently contained within the proposed tailing impoundment area”. 
 
Prior analysis of a representative composite sample of these waste rock materials (comprising a 
total of 1,079 lbs, or approximately ½-ton) [refer also to Exhibit C (Appendix Item #1) of DRMS 
Permit No. M2009-076] demonstrates that the waste rock materials, particularly if isolated and 
maintained within the designated EPF area, do not pose an environmental concern.   
 
This prior analysis included Synthetic Precipitation Leach Procedure (SPLP) testing on the waste 
rock materials (carried out in August 2009), in the following manner (see DRMS Permit No. 
M2009-076 - Exhibit C: “Waste Stream Characterization” – Pilot Plant Sampling Test Description): 
 

“This particular (waste rock) sample was collected by filling 20 five-gallon buckets with 
waste rock from the surface and subsurface of the abandoned mine waste rock dump 
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located within the Tailings Impoundment area (see Exhibit E).  Each bucket is (was) filled 
on a grid pattern of approximately 20 yards, representing an average of the contents of 
the dump.   

 
The material was then run through a two-stage dry crushing process consisting of: 10” x 
20” jaw crusher that dresses the material down to -3/4 inches and a 24” x 14” roll crusher 
that further dresses the material to -1/8”.  The crushed material is (was) then weighed.  
This sample yielded 1,079 pounds of dry crushed material, with a density of approximately 
1.5 tons/cubic yard.   

 
Each bucket is (was) then fed into the hopper of a variable speed screw conveyer that 
feeds into a 2’ diameter x 4’ ball mill.  Municipal water is (was) then added at a rate of 
approximately 0.5 gpm to achieve 60% to 70% solids by weight.  The output of the ball 
mill averages 35 mesh, but some coarser material is present.  A 1-liter sample of this 
slurry, referred to as “Raw-Before Treatment”, was collected in a clean plastic bottle at the 
ball mill discharge.  Some coarser material is (was) captured in a screen box at the ball 
mill discharge, and is (was) manually collected and fed back into the ball mill for 
regrinding”.    

 
The “raw solids” sample (i.e., the crushed and milled waste rock) obtained in the foregoing manner 
was then submitted to Evergreen Analytical, Inc. of Wheat Ridge, Colorado for SPLP analyses 
for arsenic, barium, cadmium, chromium, copper, lead, manganese, selenium, silver and zinc 
(Method SW1312/6010B) and mercury (Method SW1312/7470A), respectively.  All analytes, with 
the exception of barium, manganese, and zinc returned results of “U” (i.e., compound analyzed 
for but not detected).   
   
VRI subsequently completed a pilot-scale gravity separation process which produced both a solid 
tailing matrix and a tailing water component.  With respect to the solid matrix portion of the tailing, 
all analytes, with the exception of barium, copper, manganese, and zinc returned results of “U” 
(i.e., compound analyzed for but not detected).  With respect to the tailing water, all analytes, with 
the exception of barium, copper, lead, manganese, and zinc returned results of “U” (i.e., 
compound analyzed for but not detected). 
 
The US EPA (www.epa.gov/dwstandardsregulations) has established National Primary Drinking 
Water Regulations that are legally enforceable primary standards and treatment techniques that 
apply to public water systems.  In addition, EPA has established National Secondary Drinking 
Water Regulations that set non-mandatory water quality standards for 15 contaminants; however, 
EPA does not enforce “secondary maximum contaminant levels” (MCLs).   
 
Comparison of the SPLP results for the three sample media (e.g., crushed/milled waste rock, 
tailing, and tailing water, respectively), against primary and secondary drinking water standards 
(MCLs) provides one method for examining the constituent concentrations in context. (albeit 
conservative, as VRI has not confirmed the presence of any potable water supply wells within a 
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radius of approximately ¾-mile of the Hukill Mill Site (refer to DRMS Permit No. M2009-076 – List 
of Wells).  
 
Thus, the analytical results (see Appendix III: Analytical Reports – Waste Rock and Tailing) 
for the three sample media (e.g., crushed/milled waste rock; solid tailing matrix; and, tailing water, 
respectively) are depicted below in Table 1-1: SPLP Leach Results on Waste Rock and 
Processed Tailing alongside the respective primary and secondary MCLs for each respective 
analyte.    
 

TABLE 1-1: SPLP LEACH RESULTS ON WASTE ROCK AND PROCESSED TAILING 
      
      MCL  Waste            Tailing            Tailing 

Metal     (mg/L)   Rock  Solid  Liquid  
 
Arsenic 0.010      -      -      - 
Barium  2.0    0.20    0.71    0.008 
Cadmium 0.005      -      -      -   

 Chromium 0.1      -      -      - 
Copper 1.3      -    0.15    0.0053    

 Lead  0.015      -      -    0.076 
Manganese 0.05*    0.23    0.03    0.40 
Mercury 0.002      -      -      - 
Selenium 0.05      -      -      -    
Silver  0.1*      -      -      - 
Zinc  5.0*    0.39    0.073      - 
_____ 

  *Secondary Drinking Water MCL; All others are Primary Drinking Water MCL 

        
 
As depicted (via bolded font and shading) in the foregoing Table 1-1, there are three instances 
where the respective MCL is exceeded per SPLP testing, as follows: 
 

 Lead (Pb) – in the Tailing Liquid 
 Manganese (Mn) – in the Crushed/Milled Waste Rock 
 Manganese (Mn) – in the Tailing Liquid  

 
The analytical results for Pb in the residual tailing liquid would represent a potential human health 
risk from “long term exposure” in drinking water.  However, the tailing liquid is contained within 
the EPF (and likely significantly diluted via meteoric precipitation accumulation) and is proposed 
to be contained/managed throughout the course of the removal action. 
 
The analytical results for Mn in the crushed/milled waste rock and the tailing liquid, respectively, 
would also represent a potential human health risk from “long term exposure” in drinking water.  
Manganese, however, is subject to a Secondary Drinking Water Standard, and while contaminant 
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levels exceeding the secondary MCLs may pose a potential risk to human health, manganese is 
primarily recognized as a contributor to potentially adverse aesthetic effects (e.g., odor, taste, and 
color) and to potentially adverse technical effects (e.g., corrosion and staining).   
 
Given the non-presence of an immediately proximal groundwater aquifer system and the lack of 
potable water supply wells within or proximal to Hukill Gulch (an ephemeral drainage), as well as 
the significant distance (e.g. in excess of ½-mile) to the nearest receiving stream (Clear Creek), 
the net effect of either (or both) of these attributes (i.e., “aesthetic” or “technical”), particularly at 
the concentrations noted, can be considered negligible.      
 
DRMS Permit No. M2009-076 – Exhibit T provides a detailed discussion of the geologic setting 
of the Hukill Mill Site.  In essence, the immediate locale exhibits a groundwater depression due 
to the drainage of the area facilitated by the Big Five Tunnel.  The Hukill Mill Site has a nominal 
elevation (at the barrier wall) of approximately 8,320 ft. above mean sea level (amsl); whereas, 
the Big Five Tunnel invert elevation at this location is at approximately 7,600 ft. amsl, (m/l), 
indicative of an approximately 720-ft. (m/l) elevation differential.   
 
The Big Five Tunnel discharge is subject to treatment (at the Argo treatment plant) prior to release 
to Clear Creek, at a location approximately ¾--mile south-southeast of the Hukill Mill Site.  Thus, 
the potential for adverse impact to either surface water or localized groundwater (if present) from 
any de minimis release at the site can be considered to be negligible to non-existent.  
 
Based on the foregoing, and given the site specific conditions at the Hukill Mill Site (e.g., with the 
proximal area being drained by the Big Five Tunnel, present at approximately 720 ft. (m/l) 
vertically below the Hukill Mill Site EPF nominal surface elevation of 8,320 ft. amsl), the non-
authorized waste rock materials do not warrant special consideration per se. Nevertheless, VRI 
will ensure that all such materials are at all times contained within the designated footprint area 
of the upgradient portion of the EPF throughout the conduct of the removal action. 
 
Accordingly, the non-authorized waste rock materials will be excavated/removed from atop the 
liner system using excavation techniques selected specifically to minimize or preclude damage to 
the underlying composite liner system; and the excavated materials will be transported upslope 
to the designated staging/stockpile area for interim storage and stabilization.   
 
VRI anticipates that placement of the material will be carried out in a manner that minimizes the 
areal extent (e.g., overall footprint) of the stockpile; that is, efforts will be focused on stacking the 
material or placing it in lifts to minimize the stockpile footprint area and to consolidate/stabilize 
same. 
 
Post-CAP management of the stockpiled material will be dependent on findings relative to the 
extent of damage, if any, to the composite liner system.  VRI will, at that time, make a 
determination as to whether the materials constitute stockpiled “ore” feedstock for future milling 
operations (the presumptive basis); or, alternatively, if it will be subject to “abandonment in place” 
(i.e., not a component of future operations).  In the event of the latter, VRI will address the 
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stockpile in a manner not inconsistent with reclamation obligations specified within DRMS Permit 
No. M2009-076. 
 
1.5      Management of Solid Matrix Tailing Materials 

 
The surface of the solid matrix tailing material, at this juncture, remains largely exposed, excepting 
minor portions which may underlie the toe run-out zone of the emplaced non-approved waste rock 
materials.  Inasmuch as there is no evidence of the emplaced waste rock materials having had 
direct contact with the composite liner system in the area underlying the tailing material, VRI will 
endeavor to avoid disturbance of the tailing matrix material, with the intent that the material will 
be left in place.  This can be readily accomplished, as the interface between the two materials is 
visually discernible and observation of the interface can be utilized to guide field (excavation) 
activities. To the extent minor quantities of tailing may be encountered/excavated, the material 
will be managed in the same manner as that employed for the non-approved waste rock materials   
 
1.6      Groundwater Monitoring 
 
As a component of the previously approved Technical Revision 3, VRI voluntarily committed to 
an enhanced groundwater quality monitoring program.  The enhanced program increased the 
groundwater monitoring frequency from a previously approved quarterly (i.e., once every three 
months) interval to what is currently a monthly frequency.  This enhanced groundwater monitoring 
program was undertaken by VRI to provide more timely detection of potential seepage, if any, 
attributable to the potential compromise of the composite liner system. 
 
To date (i.e., since approval of Technical Revision 3), three (3) groundwater monitoring events 
have been carried out, on the following dates, with the results as indicated below in Table 1-2: 
Enhanced Groundwater Monitoring Program Results (copies of monitor well sampling reports 
have been previously provided to DRMS under separate cover; however, duplicate 
documentation is herein provided as Attachment III: Groundwater Monitoring Reports). 
 
 

TABLE 1-2: ENHANCED GROUNDWATER MONITORING PROGRAM RESULTS 
 
Sampling Date  Sampling Point  Result 
 
September 24, 2016  Upper and Lower Wells Both Dry (No Sample Obtained) 
     
October 28, 2016  Upper and Lower Wells Both Dry on Resample* 
     
November 21, 2016  Upper and Lower Wells Both Dry (No Sample Obtained) 
 
January 27, 2017  Upper and Lower Wells Both Dry (No Sample Obtained 
________________________________________________________________________ 
*Initial sampling of Upper Well encountered 1.5” water; subsequent resampling confirmed dry conditions. 
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Virtually all sampling episodes to date have encountered “dry” monitoring wells, with the sole 
exception being the October 28, 2016 sampling of the upper monitoring well (situated upgradient 
of the EPF and the potentially impacted liner area).  Subsequent sampling of that well two days 
later suggests that an anomalous condition may have been encountered, as the October 30 
sampling effort again determined “dry hole” conditions.   
 
With respect to the lower (or down gradient) monitoring well, all sampling events have consistently 
encountered “dry hole” conditions.  Thus, the monitoring data (or general lack thereof) suggests 
that it is unlikely that the composite liner system has been compromised; or, if so, that it is 
functioning as per the original multi-component design objectives, thereby precluding significant 
downward migration (if any) through and beneath the liner system.   
 
The full extent of adverse impact (if any) on liner system integrity can best be determined through 
the execution of the proposed removal action and subsequent liner system inspection and/or 
testing. 
 
VRI anticipates continuation of the enhanced groundwater monitoring program (i.e., the monthly 
sampling frequency) until such time that the removal action is completed and the EPF obtains the 
requisite recertification.  At that time, by separate Technical Revision, VRI anticipates requesting 
DRMS approval to modify the groundwater sampling program, reverting back to the original 
frequency of once per quarter.  
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2.0     REMOVAL OF NON-AUTHORIZED MATERIALS 
 
VRI has addressed preliminary actions to include establishment of a staging/stockpile area, 
removal/management of deleterious materials, and removal/management of free liquid (primarily 
meteoric precipitation accumulation) in Sections 1.1 through 1.5, above.   
 
This section specifically addresses (and is limited to) the excavation, transport, interim storage, 
and disposition of the non-authorized materials that presently reside within the EPF and atop the 
EPF’s composite liner system. 
 
The removal action will likely incorporate the establishment of a lower level working platform of 
width sufficient to accommodate planned equipment size requirements.  This will be accomplished 
through placement of a “fines” cushion at and along the waste rock toe area and immediately 
behind the concrete barrier wall (and potentially atop the existing solid matrix tailing material if 
determined necessary to provide sufficient bearing capacity for excavating equipment).  This will 
be accomplished using onsite materials (with screening, as may be warranted) excavated from 
the existing waste rock inventory within the EPF boundaries (i.e., within the area protected by the 
existing perimeter diversion feature) and/or importation of offsite-sourced (commercially 
procured) “clean” fill material.  To the extent offsite-sourced materials are procured (if any), VRI 
will obtain certification that such materials are “clean and inert” as per the requirements of Rule 
3.1.5(9), and provide evidence of same in the final report documenting all aspects of the removal 
action.   
 
The material will be placed into the working area and be advanced or extended (via dozer push) 
along the full length of (and interior to) the barrier wall utilizing low ground pressure equipment.  
In this manner, entrance and exit points will be established at either end.  A haulage ramp will 
also be established at the point of egress, extending upslope and leading to the aforementioned 
upgradient staging/stockpile area, entering same via the previously discussed access ramp.  
 
Once the working platform earthworks have been completed, solid surface panels will be laid out 
to serve the dual purposes of being a mucking platform and travel surface.  Final material 
specifications have not yet been determined, and may be largely dependent on final equipment 
selection (giving due consideration to machine operating weight and bearing capacity, etc.); 
however, it is anticipated that the panels may be steel sheeting or mats, wood panels, or of similar 
configuration. 
 
Once the working platform panels are in place, excavation work will proceed utilizing one, or a 
combination of, the following methods: (1) downslope push of material onto the mucking platform 
using a small, low ground pressure loader or dozer (i.e., either a tracked Bobcat skid steer unit or 
flotation tire equipped unit, or equivalent); (2) downslope push or downslope pull of material 
utilizing a backhoe excavator unit with a smooth-edge (toothless) bucket; and/or (3) overhand 
removal via backhoe excavator unit with a smooth-edge (toothless) bucket as performed from a 
crest area position.  [Note: It is anticipated that full material removal will require an iterative series 
of excavating actions, each followed by a mucking cycle of material pickup, load, and transport]. 
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Once a sufficient volume of material has been moved onto the mucking platform, the platform 
area will be cleared of the excavating equipment (as necessary), and a rubber-tired front end 
loader unit (or equivalent) will be utilized to re-excavate (muck) the material and tram the material 
upgradient via the haulage route to the staging/stockpile area.  At that location, the material will 
stockpiled in a manner that minimizes the areal extent of the stockpile.  The front end loader will 
then return to the mucking platform for successive loads until all muck-ready material has been 
removed from the working platform; after which, the slope excavation process will be repeated. 
 
When the entirety of the composite liner system has been fully exposed (i.e., all significant 
quantities of loose material removed), manual “sweeping” and/or hand-held blower units may be 
employed (if necessary) to fine clean the topmost geotextile (drainage) layer component of the 
liner system.  As warranted (and if determined feasible), a low ground pressure Bobcat mounted 
(or equivalent) rotary brush unit may also be utilized in order to expose areas for visual inspection.  
Residual materials derived from this action will be similarly pushed downslope to the mucking 
platform for retrieval and transport to the stockpile. 
 
The working platform area would then be removed from within the EPF via a retreating method, 
first removing the individual platform panels, followed by backhoe excavation (smooth-edge 
bucket) of the previously emplaced earthen materials, with direct loading to the rubber-tired front 
end loader bucket (or dump truck  unit) for direct tram to the stockpile location.  Inasmuch as the 
materials would be either waste rock (e.g., “like” materials) or “inert” materials commingled with 
waste rock, all such materials would be stockpiled and considered by VRI to constitute “ore” and 
as such, subject to future operational and processing plans.   

 
  



13 
 

3.0    LINER SYSTEM INSPECTION AND TESTING 
 
Liner system inspection will consist of a two-staged effort to: (1) initially and qualitatively identify 
the location(s) and type(s) of potential liner damage, if any, followed by (2) a quantitative 
assessment of the lateral and vertical extent of such damage locations to develop sufficient 
information, upon which repair, replace, or (potentially) closure options can be evaluated. 
 
As detailed in Exhibit C of the approved DRMS Permit M2009-076 (and as per the certified “as-
built” configuration), the composite liner system provided and installed by Colorado Lining 
International for the Hukill Mill Site EPF consists of the following individual components (listed 
from lowermost to uppermost): 
 
 Bentomat DN Geosynthetic Clay Liner  

- a self-healing layer of sodium bentonite sandwiched between two nonwoven geotextiles 
needle-punched together, with a hydraulic conductivity of 5 x 10-9 cm/sec 

 
 HDPE Geomembrane (Textured)   

- a chemically resistant, UV stable 60 mil high density polyethylene (HDPE) geomembrane 
with a textured surface on both sides  

 
 Geotextile Drainage Layer 

- a geocomposite drainage layer incorporating an HDPE grid (to facilitate lateral drainage) 
sandwiched between two 6 oz/yd2 nonwoven geotextile layers. 
 

VRI anticipates that there may be significant to extensive ultra-violet (UV) degradation and/or 
wind-induced damage to the topmost non-woven geotextile encapsulating portion of the upper 
geocomposite drainage layer.  This damage potential, in fact, was the determinative reason for 
VRI’s Fall 2015 placement of the non-authorized waste rock and weathered rock material, an 
action undertaken to minimize the exposed surface area and to prevent further ultra-violet and/or 
wind-induced damage to the exposed liner surface.  VRI anticipates the likelihood of further or 
incremental damage to this liner component (to be introduced via equipment contact); although, 
all removal action efforts will be undertaken in a manner that minimizes such potential. 
 
3.1     Visual Inspection and Assessment 
 
With the exposed liner system having been made readily observable as a result of the removal of 
overlying waste rock materials, etc. followed by the fine cleaning (refer to Section 2.0, above), 
VRI will complete a visual assessment of the full areal extent of the liner system, specifically 
observing for indications of ruptured or severed grid components and/or significant indentations 
indicative of concentrated impact loading or sharp/angular rock penetration, etc.     
 
3.1.1 Damage Report 

 
Any visibly ruptured or torn area, and any area exhibiting significant indentation (i.e., exhibiting 
non-rebounded vertical depth distortion greater than 2-inches) will be demarcated by orange 
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spray paint depicting the full perimeter.  A “Damage Report” will be prepared, and each discrete 
area will be assigned an identifying number with the location noted on a sketch map, referencing 
distance and direction from a common control point (VRI anticipates utilizing the centroid of the 
leachate sump as the control point).  Field documentation of these locations (i.e., inspection 
notes) will include information as to the type of damage, lateral or areal extent, probable depth 
influence or deformation, and other discernible characteristics associated with the damaged grid 
area/feature (and/or underlying liner component(s), as may be applicable). 
 
3.2     Damage and/or Defect Repair 
 
VRI will place greatest emphasis on ensuring integrity of the primary “impermeable” liner 
components (i.e., the 60 mil HDPE Geomembrane and the underlying Bentomat DN Geosynthetic 
Clay Liner, respectively) as these two components are the essence of the liner system.  Inasmuch 
as the designated function of the (uppermost) geotextile drainage layer was/is to facilitate drain 
down of entrained tailing pore water, damage to the geotextile drainage layer component will be 
addressed through visual observation and determination of damage (e.g., HDPE grid rupture or 
tear, degraded or missing geotextile material, etc.) and it is anticipated that damaged portions will 
be either replaced and/or augmented with overlapping placement of an equivalent geotextile 
drainage layer component.  Damaged/removed portions of this liner component will be disposed 
at an offsite non-hazardous waste facility. 
 
Damage repair relative to the primary liner components will be dependent upon the type, 
frequency, and extent of damage noted during the inspection and assessment phase.  VRI 
anticipates that damage repair methods will include, and be carried out in general accordance 
with, the specifications provided in the Colorado Lining International, Inc. geomembrane 
installation guideline document (see Attachment IV: Polyethylene Geomembrane Product 
Specifications), as per the following: 
 
 Patching – which may be used to repair large holes, tears, and contamination by foreign 

matter; 
 
 Grinding and re-welding – which may be used to repair small sections of extruded seams; 
 
 Spot welding or seaming – which may be used to repair pinholes or other minor, localized 

defects; and/or 
 

 Capping – which may be used to repair large lengths of damaged or failed seams. 
 
Methods for patching lining system defects shall consist of welding patches or caps over such 
areas using the same membrane lining material as previously used on the project.  Patches or 
caps shall extend at least 6-inches beyond the edge of the defect, and all corners of patches shall 
be rounded with a radius of at least 3-inches. 
 
All seaming, preparation, and welding equipment deployment procedures will be consistent with 
established procedures employed during initial liner system installation. 
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Each repair shall be non-destructively tested using methods identified in Part VI: Non-Destructive 
Seam Continuity Testing of the aforementioned manual “Polyethylene Geomembrane Product 
Specifications”, as appropriate.  The appropriate test procedure shall be selected by qualified 
field personnel in consultation with (and subject to agreement thereto) an independent Colorado 
Registered Professional Engineer (see also Section 3.3: Verification of Repairs, below). 
Dependent on the characteristics of the damage/defect area and the subsequent repair, non-
destructive testing of all repair seams shall be carried out over their full length (to ensure continuity 
of seams) using a vacuum test unit, air pressure testing, or other approved method, as per the 
following: 
 
 Vacuum Box Testing – utilized almost exclusively for evaluating extrusion weld bead quality; 
 
 Air Channel Pressure Testing (ASTM D5820) – applicable only to seam continuity testing of 

air channels produced using dual track hot wedge welding equipment; 
  
Repairs that pass the non-destructive test shall be accepted as indicative of proper and adequate 
repair.  Failed tests shall be indicative that the repair is defective and that said repair shall be 
redone and re-tested until a passing result is obtained.  
 
3.3     Verification of Repairs and Recertification 
 
All repair actions will be carried out by qualified personnel and under the observation of an 
independent Colorado Registered Professional Engineer (PE).  In addition to daily logs that are 
to be prepared by the installation/repair crew, the designated PE shall also maintain a field log 
documenting each discrete repair action, referenced by number, and such additional information 
as may be deemed appropriate.  The PE documentation (and other field data, as appropriate) will 
be entered into a final report to be provided to DRMS on completion of the repair effort.   
 
This PE documentation of satisfactory repair of all identified damage areas or defects shall serve 
as the basis for recertification of the composite liner system, and the PE shall provide in the final 
report a statement to that effect, along with signature and seal, thereby attesting to the completion 
of satisfactory repair and recertification of the EPF composite liner system. 
 
3.4     Post Repair/Recertification Actions 
 
At the conclusion of the removal action, liner system repair, and recertification, VRI will undertake 
the following: 
 

(a) Liquids – Either return to the recertified EPF impoundment; or, dispose through other 
methods to be determined in consultation with DRMS after submittal and evaluation of 
sampling and analytical results.  In the event “other methods” are employed, VRI will 
ensure that disposition subject to having received DRMS approval/authorization and 
that such is carried out in a manner consistent with applicable laws, regulations, and 
ordinances. 
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(b) Non-approved Waste Rock Materials – Will remain in-place at the interim stockpile 
location.  These materials are considered by VRI to constitute “ore” and as such are 
subject to future operational and processing plans.   

 
VRI will ensure that such materials remain adequately stabilized and/or contained in 
accordance with both this Plan and the facility/operation Stormwater Permit and 
Stormwater Management Plan requirements, to include retention of the peripheral run-
on and containment features and incremental erosion controls (as may be required), 
in a manner consistent with Best Management Practice (BMP) guidelines. 

 
4.0  NON-REPAIR OPTION(S) 
 
While it is VRI’s intent to remove all non-authorized materials from the EPF and gain recertification 
of same, VRI shall retain the right to make any determination as to the technical and/or economic 
viability of undertaking liner system repair and re-certification. 
 
In the event VRI determines that, for technical and/or economic reasons, liner system repair and 
recertification is non-viable, VRI shall in a timely manner develop a closure (or other alternative) 
plan and submit same to DRMS in the form of a separate Technical Revision or Permit 
Amendment, as may be warranted.  
 

---------- 
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ATTACHMENT III 
 

Analytical Reports 
Waste Rock and Tailing 
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Groundwater Monitoring Reports 
  



































 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ATTACHMENT V 
 

Polyethylene Geomembrane Product Specifications 
 

(Colorado Lining International) 
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