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Eschberger - DNR, Amy <amy.eschberger@state.co.us>

Amendment #2 

DPollock@nedmining.com <DPollock@nedmining.com> Wed, Jan 6, 2021 at 2:42 PM
To: "Eschberger - DNR, Amy" <amy.eschberger@state.co.us>
Cc: RICHARD MITTASCH <rmittasch@nedmining.com>, TApodaca <TApodaca@nedmining.com>, Daniel Takami
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Amy,

 

Attached for your review is GIR’s Amendment #2 Application packet.  I will be sending an original hard copy to your
attention tomorrow afternoon. 

 

I look forward to discussing with you in the near future. 

 

Please do not hesitate to contact me with any questions or concerns. 

 

Thank you,

Daniel Pollock

Director of Regulations and Permitting

Grand Island Resources

Nederland Mining Consultants

720.207.5154 – Office

312.342.6145 – Cell
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January 6, 2021 

Amy Eschberger 
Environmental Protection Specialist  
Colorado Department of Natural Resources  
Division of Reclamation, Mining and Safety  
1313 Sherman Street, Room 215 
Denver, CO 80203 
 
RE: File No. M1977-410-110(2) Limited Impact Permit Amendment Application 
 
 
Ms Eschberger,  
 
 
Enclosed for your review is a 110(2) Limited Impact Permit Amendment Application form and a 
complete package of additional information related to the proposed mining operation revision.  This is 
an existing hard rock mining operation owned by Grand Island Resources, LLC (GIR).  The entire permit 
area is on various properties either owned out right by GIR or granted through various lease 
agreements.  This Operation will operate throughout the year, producing ore of various metals to 
include gold, silver, lead and zinc.  The purpose of this amendment is:  
 

 To increase the approved permit area from 8.96 to 9.99 acres and add additional 
independent parcels, namely the Petosi Shaft and Caribou 300.   

 As described in the Boulder County Development Agreement (dated August 22, 2011), GIR 
will be adding an internal property road between the Cross Gold Mine and the Consolidated 
Caribou Mine.   

 Increase and include the Mine Reclamation Plan for the newly included/created areas.   
 
All other aspects of the mining operation will remain the same.  Total annual production of ore and 
waste rock will not exceed 70,000 tons per year.   
 
 

1.  The application date is:  
 
Wednesday, January 6, 2021 

 
2. The owner(s) of the property:  

 
Grand Island Resources, LLC  
4415 Caribou Road  
Nederland, CO 80466 
Phone: (720) 893-3749 
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3. The owner(s) of the substance to be mined:  
 

Grand Island Resources, LLC 
4415 Caribou Road  
Nederland, CO 80466 
Phone: (720) 893-3749 

 
4. Name, address and phone number of the Applicant/Owner: 

 
Grand Island Resources, LLC 
4415 Caribou Road  
Nederland, CO 80466 
Phone: (720) 893-3749 
 
The Applicant and Owner are the same.   

 
5. The authorized representative of the Applicant/Operator:  

 
Vice president of Operations 
Richard Mittasch  
PO Box 3395  
Nederland, CO 80466 
Phone: (515) 582-0833 
Email: rmittasch@nedmining.com  
 

6. The name of the mining operation:  
 

The name of the operation is Grand Island Resources, LLC - Cross Gold Mine.   
 

7. Type of Mining operation and substance to be mined:  
 

The mining operation will consist of one underground hard rock mine.  The materials to be 
mined are gold, silver, lead and zinc.   
 

8.  Site Location:  
 

The siter is located approximately 4.5 miles west of Nederland, Colorado, adjacent to the 
Roosevelt National Forest, at an elevation of 9,700’ MSL.   
 

9. Legal description:  
 

The general location is parcels of land in Section 9, Township 1 South, Range 73 West of the 6th 
Principal Meridian, County of Boulder, State of Colorado.   
 
 
 
 
 



















EXHIBIT A 
1. 6.3.1 Legal Description and Location Map:  

The location is a parcel of land in Sections 8 & 9, Township 1 S, Range 73 W of the 6th Principal 
Meridian, County of Boulder, State of Colorado, more particularly described as follows:  

Starting at the Point of Bearing (POB):  

 

Cross-Caribou 

 

Line No.  Length (ft) Direction  

L1 POB 204.414 N 82° 18’ 56.87” W 

L2 Thence 
 

126.268 N 43° 00’ 52.78” W 

L3 Thence 121.461 S 85° 35’ 51.79” E 

L4 Thence 22.479 N 20° 31’ 56.22” E 

L5 Thence 177.625 N 85° 47’ 58.79” W 

L6 Thence 383.792 N 42° 47’ 11.84” W 

L7 Thence 126.053 S 89° 40’ 40.12” W 

L8 Thence 139.869 N 37° 45’ 56.90 W 

L9 Thence 251.135 N 89° 40’ 40.11” E 

L10 Thence 291.427 N 00° 19’ 19.88” W 

L11 Thence 26.840 N 44° 40’ 40.12” E 

L12 Thence 55.221 N 00° 19’ 19.88” W 

L13 Thence 69.704 N 34° 50’ 24.47” W 

L14 Thence 56.697 N 55° 09’ 35.53” E 

L15 Thence 88.561 S 34° 50’ 24.46” E 



L16 Thence 254.498 N 65° 15’ 13.12” E 

L17 Thence 126.268 S 41° 46’ 28.81” E 

L18 Thence 48.527 S 18° 59’ 37.69” W 

L19 Thence 43.650 S 65° 26’ 48.35” E 

L20 Thence 31.020 N 85° 04’ 40.17” E 

L21 Thence 262.951 S 41° 46’ 28.81” E 

L22 Thence 188.212 S 57° 55’ 06.21” W 

L23 Thence 36.387 S 86° 49’ 33.08” W 

L24 Thence 8.319 S 10° 01’ 04.02” W 

L25 Thence 11.830 S 85° 30’ 30.81” E 

L26 Thence 430.712 S 07° 39’ 42.79” E 

L27 Thence 152.299 S 25° 58’ 47.74” E 

 

Back to the Point of Beginning (POB) totaling approximately 9.60 acres.   

 

The average elevation of the mine site is 9,700’ MSL.   

2. Pit entry Coordinates: 

Entrance: Access is made off Boulder County Road 128 (Caribou Road) at two locations.   

UTM:  Future access #1 N 4,425,947.4 meters, E 450,580.1 meters, Zone 13, NAD 83 

  Future access #1 N 4,425,190.2 meters, E 451,649.9 meters, Zone 13, NAD 83 

(These are the approximate locations of the main entrances to the GIR mining operation).    
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EXHIBIT A 
1. 6.3.1 Legal Description and Location Map:  

The location is a parcel of land in Sections 8 & 9, Township 1 S, Range 73 W of the 6th Principal 
Meridian, County of Boulder, State of Colorado, more particularly described as follows:  

Starting at the Point of Bearing (POB):  

 

Potosi Shaft 

 

Line No.  Length (ft) Direction  

L1 POB 60.000 N 56° 16’ 17.96” W 

L2 Thence 
 

45.000 N 33° 43’ 42.04” E 

L3 Thence 60.000 S 56° 16’ 17.96” E 

L4 Thence 45.000 S 33° 43’ 42.04” W  

 

Back to the Point of Beginning (POB) totaling approximately 0.06 acres.   

 

The average elevation of the mine site is 9,700’ MSL.   

2. Pit entry Coordinates: 

Entrance:  Access is made off Boulder County Road 128 (Caribou Road) at two locations.   

UTM:  Future access #1 N 4,425,947.4 meters, E 450,580.1 meters, Zone 13, NAD 83 

  Future access #1 N 4,425,190.2 meters, E 451,649.9 meters, Zone 13, NAD 83 

(These are the approximate locations of the main entrances to the GIR mining operation).    
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EXHIBIT A 
1. 6.3.1 Legal Description and Location Map:  

The location is a parcel of land in Sections 8 & 9, Township 1 S, Range 73 W of the 6th Principal 
Meridian, County of Boulder, State of Colorado, more particularly described as follows:  

Starting at the Point of Bearing (POB):  

 

Caribou 300 Level Portal  

 

Line No.  Length (ft) Direction  

L1 POB 75.000 N 72° 40’ 24.50” W  

L2 Thence 
 

190.000 N 17° 19’ 35.50” E 

L3 Thence 75.000 S 72° 40’ 24.50 E 

L4 Thence 190.000 S 17° 19’ 35.50 W  

 

Back to the Point of Beginning (POB) totaling approximately 0.33 acres.   

 

The average elevation of the mine site is 9,700’ MSL.   

2. Pit entry Coordinates: 

Entrance:  Access is made off Boulder County Road 128 (Caribou Road) at two locations.   

UTM:  Future access #1 N 4,425,947.4 meters, E 450,580.1 meters, Zone 13, NAD 83 

  Future access #1 N 4,425,190.2 meters, E 451,649.9 meters, Zone 13, NAD 83 

(These are the approximate locations of the main entrances to the GIR mining operation).    
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EXHIBIT B 
6.3.2 Site Description:   

 

The site is an active gold and silver mine (Colorado Division of Reclamation, Mining, and Safety 
110(2) Permit M1977-410, issued 11/3/1980), located 3 miles west of Nederland, Colorado on lands 
adjacent to the Roosevelt National Forest, at an elevation of 9700 feet, Mean Sea Level (MSL) . (The 
proposed expanded permit boundary will be on private property owned or controlled by GIR.) 

(a) A description of the vegetation and soil characteristics in the area of the 
proposed operation: 
• Vegetation: 

 
(The following vegetation information is taken from the "Cross Mine Vegetation Ecological 
Site Survey and Assessment" prepared by Walsh Environmental Scientists and Engineers, 
LLC, March 12, 2008.) 

Project Summary: 

 
This study was conducted to identify, delineate, and describe the plant communities at the 
Cross Mine, Boulder County, Colorado. The Cross Mine is located five miles west of 
Nederland, Colorado adjacent to the Roosevelt National Forest, at an elevation of9,700 ft., 
msl. The site is bisected by Coon Track Creek, a tributary of Beaver Creek which flows into 
Middle Boulder Creek before delivering flows to Barker Reservoir. 

Walsh Environmental Scientists and Engineers, LLC (Walsh) ecologists identified and 
delineated 13 major plant communities totaling 25.1 acres. (Map 5) 

Methods: 

 
Walsh ecologists were familiarized with the project site at a kick-off meeting on May 24, 
2006. Additional site visits were conducted on June 12 and October 5, 2006. 
Initial plant community identifications were made from a recent aerial photograph of the 
site. The site was traversed on foot and these identifications were confirmed or modified 
with additional observations and information. Confirmed community boundaries were 
drawn over the aerial photo image and digitized. A brief description of each community 
was composed, including a list of dominant plant species. 

 



RESULTS: 

Thirteen plant communities (comprising 25.1 acres) were described and mapped. These 
include 11 upland and two wetland communities. Each community is described below and 
illustrated in Map 5.   

Upland Plant Communities: 

 
Aspen Woodland 

 
Aspen woodland is the most widespread plant community on the site, comprising three 
individual polygons and representing 7.33 acres (29.2 percent) of the site. This 
community is dominated by a relatively closed quaking aspen (Populus tremuloides) 
canopy. A few scattered limber coniferous species contribute a minor component to this 
canopy and include limber pine (Pinus flexilis) and lodgepole pine (Pinus contorta) as 
well as subalpine fir (Abies bifolia), Engelmann spruce (Picea engelmannii) and blue 
spruce (Picea glauca). A lush understory is dominated by graminoids including mountain 
brome (Bromus marginatus), Timothy (Phleum pratense), and bluegrasses (Poa spp.) 
Wood's rose (Rosa woodsii) and shrubby cinquefoil (Pentaphylloides floribunda) 
represent a limited shrub stratum. A diverse forb component is dominated  by Alsike 
clover (J'rifolium hybridum), yarrow (Achillea lanulosa), wild strawberry (Fragaria vesca), 
silver lupine (Lupinus argenteus), and black-eyed Susan (Rudbeckia hirta). 

Limber/Lodgepole Pine Parkland 

 
The limber/lodgepole pine parkland includes three polygons comprising 5.44 acres 
(21.7 percent) of the site. Parklands refer to areas of scattered trees with canopy 
cover of 50 percent or less. In these areas, limber and lodgepole pine trees are 
scattered amidst meadows comprising the same species found in the upland meadow 
community. 

Aspen/Lodgepole Pine Parkland 

 
Aspen/lodgepole pine parkland includes less than a half-acre (1.1 percent) of the site. 
Aspen and lodgepole pine trees are scattered throughout open meadows with an 
herbaceous component comprising essentially the same species as found in the upland 
meadows. 

 

 

  

 



Developed 

 
This portion of the site represents areas not having vegetation due to on-going mining 
activities. 

Disturbed Upland Meadow 

 
The second-most extensive community of the project site, the disturbed upland 
meadow area, comprises 4.3 acres (17.3 percent) of the site. It appears that this 
community more closely resembles the upland meadow areas. However, the plant 
community has been modified in response to surface disturbances caused by human 
activities such as livestock grazing and construction. Fewer native species occur in these 
areas, which are notably dominated by planted pasture or reclamation grasses such as 
smooth brome, Timothy, and Kentucky bluegrass (Poa pratensis). 

Lodgepole Pine Parkland 

 
The lodgepole pine parkland comprises less than an acre (2.7 percent) of the site. This 
parkland community is named for the lodgepole pine scattered throughout a generally 
upland meadow herbaceous community dominated by Timothy and smooth brome, 
intermixed with yarrow and wild strawberry. Common juniper, shrubby cinquefoil, and 
mountain snowberry (Symphoricarpos oreophilus) represent a scattered shrub story. 

Planted Grasses 

 
This community comprises less than an acre (1.8 percent) of the site. These areas appear 
to be locations where the native plant community has been completely removed during 
human activities and replaced by planted pasture and reclamation grasses such as 
smooth brome, mountain brome, Timothy, and Kentucky bluegrass. 

Rocky Outcrop 

 
A rock outcrop includes approximately a tenth of an acre (0.6 percent) in the north 
portion of the site. This feature supports a few trees and shrubs including subalpine fir, 
Englemann spruce, lodgepole, limber pine, and broom huckleberry (Vaccinium 
scoparium). Forbs such as pussytoes and golden banner (I'hermopsis montana) were also 
present 

 

 

 

 



Spruce/Fir Woodland 

 
Limited spruce/fir woodland occurs in the north part of the site, comprising approximately 
a third of an acre (1.5 percent of land). This community is characterized by a dense 
Englemann spruce and subalpine fir canopy with a sparse understory of shrubs including 
broom huckleberry, twinberry honeysuckle (Lonicera involucrata), fireweed (Chamerion 
danielsii), whisk broom parsley (Harbouria trachypleura), and heartleaf arnica (Arnica 
cordifolia). 

Upland Meadow 

The upland meadow compromises a small portion of the northern part of the site and 
accounts for less than an acre (2.9 percent of the site). The area is characterized by 
Kentucky bluegrass and prairie sagewort forb (Artemisia ludoviciana) as co-dominants in a 
species-rich herbaceous community. Other common grasses include smooth brome 
(Bromopsis inermis), Timothy, Canada bluegrass (Poa compressa),and sun sedge (Carex 
pensylvanica subsp. heliophila). The most common forbs include sedum (Amerosedum 
lanceolatum), pussytoes (Antennaria parviflora), fringed sage (Artemisiafrigid), wild 
geranium (Geranium richardsonii and G. viscossisimum), yarrow (Achillea lanulosa), fringed 
thistle (Cirsium centaureae) and wild strawberry. The only weed noted includes scattered 
small populations of Canada thistle (Breea arvensis) at the community edges where it 
grades into more mesic areas. (This amendment includes a commitment to control noxious 
weeds which may occur within the proposed permit area.) 

Scattered, low-growing shrubs include Wood's rose, shrubby cinquefoil, broom 
huckleberry and common juniper (Juniperus communis). Occasional clumps of 
Scouler' s willow (Salix scouleriana) also occur in the upland meadow. 

Willow/Spruce/Fir Woodland 

 
The willow/spruce/fir woodland represents an intermediate community that grades into 
both the spruce/fir woodland as well as the willow woodland. This community represents 
slightly more than an acre (4.1 percent) of the site. The canopy is dominated by a number 
of willow species including Geyer (Salix geyeriana), plane-leaf (S. planifolia), mountain (S. 
montana), and sandbar (S. exigua) intermixed with Colorado blue spruce (Picea pungens) 
and subalpine fir. This community also supports a diverse shrub story with dense stands of 
thin-leaf alder (A/nus incana subsp. Tenuifolia) and bog birch (Betula pumila) as well as 
wax currant (Ribes cereum), prickly currant (R. lacustre), twinberry honeysuckle and 
Wood's rose. A lush herbaceous understory includes wild strawberry, wild geranium, 
large-leaved avens (Geum macrophyllum), yellow bedstraw (Galium verum), bluebells 

 

 



(Mertensia ciliata), dandelion (J'araxacum officinale), clover (J'rifolium spp.), and death 
camas (Zigadenus venenosus). 

Willow Woodland, A Wetland Plant Community 

 
The willow woodland community occurs adjacent to the creek channel, in the most mesic 
portion of the site. This woodland comprises almost a half-acre (1.7 percent) of the site. 
The area is characterized by a dense willow canopy composed of the same species found 
in the willow/spruce/fir woodland. The same dense shrub and lush herbaceous 
components that are present in the willow/spruce/fir woodland also occur in this 
community. 
 

(b) Identify any permanent manmade structures within two hundred 
(200) feet of the affected area and the owner of each structure. Each 
structure should be located on Exhibit E - Map: 
 

As shown on Exhibit E, the only permanent man-made structures within 200 feet of the 
affected area are Boulder County, County Road 128 and an Excel power line which supplies 
power to the mine site and runs somewhat east and west from the site toward Nederland 
and up onto U.S. Forest Service property. In addition there is a Qwest phone line on the 
south side of the proposed permit boundary which runs somewhat east and west. These 
structures have been a feature on and around the mine site for many years during its 
periods of activity and in-activity. 

 

(c) A description of the water resources in the area of the proposed 
operation. Identify surface and subsurface waters that would receive 
drainage directly from the affected area. Provide any available 
information from publications, or monitoring data on flow rates, 
water table elevations and water quality conditions: 

Surface Water Resources: 

Coon Track Creek bisects the proposed permit area. Associated with the drainage are 
some wetlands on either side of Coon Track Creek. No site specific stream flow data are 
available for Coon Track Creek. Stream flow rates and surface water quality data are 
provided in Attachment I for the basin in general. 

Wetlands on the Calais Mine property are primarily associated with Coon Track Creek, 
which is a narrow and well-defined channel that flows through the length of the property 



and drains the entire Cross Mine area watershed. Coon Track Creek is a tributary of 
Beaver Creek, which flows into Middle Boulder Creek above Barker Reservoir. Coon Track 
Creek exhibits steady low flows year-round below the mine site due to discharges from 
the Cross and Caribou mines, with high flows during snowmelt runoff. 

 
Waters of the U.S., including associated wetlands, were surveyed within the proposed site 
boundary and plotted by a Professional Wetland Scientist for Walsh Environmental using a 
Trimble XT (hand-held GPS unit with ESRI ARC Pad mobile mapping software) and total 
1.94- acres (84,506 sq. ft.). This wetland survey is shown on the Site Map, Figure 1 above. 
A Jurisdictional Determination was approved by US Army Corps of Engineer (US ACE) on 
February 7, 2008, and the approval letter is provided in Attachment II. No wetlands will be 
disturbed by the proposed activities until appropriate approvals are obtained from the US 
ACE. 

 

Coon Track Creek is characterized by steep side slopes and a rocky channel bottom. In the 
upper and mid-reaches of the creek, the presence of wetland habitat is nominal and only 
extends beyond the banks in a few isolated, low-lying areas.  Two man-made, plastic 
lined ponds flank the north and west sides of the mining complex. The pond fringes are 
devoid of vegetation but have been determined to be jurisdictional by the U.S. Army 
Corps of Engineers as they are hydrologically connected to the creek downstream 
through a series of PVC pipes. Below the mine structures, the creek meanders along a 
narrow ravine before exiting the property through a Boulder County maintained culvert 
under the Cross Mine access road. Wetland habitat associated with the downstream 
reaches is limited to the riparian corridor and to a wet meadow area on the north bank 
that is situated just east of pond #2 and extends into the adjacent aspen woodland. 

The primary source of hydrology for wetlands is provided by up-slope runoff and flows 
from the creek. Flows from the Idaho Tunnel are directed into pond #2 and contribute to 
wetland hydrology in the lower half of the property. Secondary sources are provided by 
naturally occurring side slope seeps, snowmelt and precipitation events. 

Groundwater Resources: 

 
The proposed mine and its expansion area are not impacted by designated floodplains, 
because the site is located very near the headwaters of Coon Track Creek. Mining will be as 
presented in the original mine permit application. No impacts to ground water due to the 
proposed site modifications are expected. 

 
Groundwater at the site is generally controlled by drainage out of the existing mine adits 
which report to two ponds for the addition of lime and discharge to Coon Track Creek 



through a permitted discharge point.  
 

Waste rock analyses previously performed and part of the Division's existing permit file 
indicate the host rock and ore are non-acid generating. Ground water pH based on three 
quarters of analysis has been between pH 6.4 and 7.6 in the three baseline ground water 
monitoring wells. 
The waste rock analyses and pH of the ground waters sampled at the three baseline 
monitoring wells indicate the waste rock is benign and there should not be a ground 
water quality issue. (The three baseline ground water monitoring well locations have 
been reviewed during an inspection by the Division and have been found acceptable for 
gathering baseline ground water information. GIR has recently updated it’s Water 
Sampling and Analysis Plan  as well as it’s Storm Water Management Plan.  Please see 
attached M and O).   
 
(d) A wildlife statement prepared by the CDOW if the Operation is a ll0(d)  

Limited Impact Operation: 
 

The proposed modifications will not result in a Designated Mining Operation or significant 
impacts to wildlife use. Therefore, a wildlife statement will not be required. However, GIR 
plans on conducting its mining and reclamation operations in such a manner to prevent 
significant impacts to wildlife on and near the mine site. 
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                     Custom Soil Resource Report 

Arapaho-Roosevelt National Forest Area, Colorado, Parts of Boulder, Clear Creek, Gilpin, 
Grand, Park and Larimer Counties 

 
 
6102A--Gateview family-Cryaquolls complex. 0 to 15 percent slopes 
 
Map Unit Setting 
 Elevation: 8,000 to 9,500 feet 
 Mean annual precipitation: 20 to 40 inches 
 Mean annual air temperature: 36 to 45 degrees F 
 Frost-tree period: 30 to 70 days 
 
Map Unit Composition 
 Gateview family and similar soils: 60 percent 
 
 Cryaquolls and similar soils: 25 percent 
 

    Description of Gateview Family Setting 
 Landform: Alluvial fans. terraces 

       Parent material: Gravelly alluvium and/or gravelly glaciofluvial deposits derived from igneous. metamorphic and 
 sedimentary rock 
Properties and qualities 
 Slope: 0 to 15 percent 
 Depth to restrictive feature: More than 80 inches 
 Drainage Class: Well drained 
 Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high  
   (0.60 to 2.00 in/hr) 
 Depth to water table: Mora than 80 inches 
 Frequency flooding: None 
 Frequency of ponding: None 
 Available water capacity: Low (about 4.1 inches) 
Interpretive groups 

 Other vegetative classification: Quaking aspen/Thurber's fescue (POTR5/FE1H) 
(00503), Quaking aspen/Fendler's meadowrue (POTR5/THFE) (00512) 

Typical profile 
 0 to 3 inches: Loam 
 3 to 11 inches: Gravelly sandy loam 
 11 to 22 inches: Gravelly sandy loam 
 22 to 34 inches: Very gravelly sandy loam 
 34 to 54 inches: Extremely gravelly sandy loam 
 54 to 62 inches: Extremely gravelly sandy day loam 

    Description of Cryaquolls  

    Setting 
 Landform: Flood plains 

       Parent material: Gravelly alluvium and/or gravelly glaciofluvial deposits derived from igneous, metamorphic, 
 and sedimentary rock. 



Properties and qualities 

 Slope: 0 to 15 percent 

 Depth to restrictive feature: More than 80 inches 

 Drainage class: Poorly drained 

 Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high 

        (0.60 to 2.00 in/hr) 

 Depth to water table: More than 80 inches 

 Frequency of flooding: Occasional 

 Frequency of ponding: None 

 Maximum salinity: Nonsaline (0.0 to 2.0 mmhos/cm} 

 Available water capacity: High (about 11.1 inches) 

Interpretive groups 

       Other vegetative classification: Booth's willow-willow/reedgrass (SAB02-SALIX/ CALAM) (S1498}, Geyer's  
 willow-willow/reedgrass (SAGE2-SAUX/CALAM) (S1495), Geyer's willow-willow/Northwest Territory sedge 

 (SAGE2-SALIX/ CAUT) (S1413) 

 

 
Typical profile 

 0 to 4 inches: Moderately decomposed plant material 

 4 to 16 inches: Silt loam 

 16 to 24 inches: Silt loam 

 24 to 30 inches: Silt loam 

 30 to 40 inches: Sandy loam 

 40 to 64 inches: Silt loam 

 

7700B-leighcan family, 5 to 40 percent slopes 

Map Unit Setting 

 Elevation: 9,000 to 11,200 feet 

 Mean annual precipitation: 20 to 40 inches 

 Mean annual air temperature: 36 to 39 degrees F 

 Frost-free period: 30 to 50 days 

Map Unit Composition 

 Leighcan family and similar soils: 85 percent 

 



Description of Leighcan Family 

Setting 

      Landform: Mountain slopes 

      Parent material: Colluvrium over residuum weathered from igneous and metamorphic rock 

Properties and qualities 

 Slope: 5 to 40 percent 

 Depth to restrictive feature: More than 80 inches 

 Drainage class: Somewhat excessively drained 

 Capacity of the most limiting layer to transmit water (Ksat): High (2.00 to 6.00 in/hr) 

 Depth to water table: More than 80 inches 

 Frequency of flooding: None 

 Frequency of ponding: None 

 Available water capacity. Very low (about 2.7 inches) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Interpretive groups 
        Other vegetative classification: Subalpine fir - Engelmann spruce/moss (ABLA- PIEN/MOSS) (C0311), 

 Subalpine fir - Engelmann spruce/myrtle whortleberry (ABLA-PIENNAMY2) (C0320), Subalpine fir - 
 Engelmann spruce/grouse whortleberry (ABLA-PIENNASC) (C0321) 

Typical profile 
 0 to 2 inches: Cobbly silt loam 
 2 to 9 inches: Very cobbly silt loam 
 9 to 28 inches: Very cobbly sandy loam 
 28 to 45 inches: Extremely stony loamy sand 
 45 to 60 inches: Extremely stony loamy sand 
 

       7755B--Leighcan-Catamount families, moist complex, 5 to 40 percent slopes 
 

Map Unit Setting 
 Elevation: 8,000 to 11,000 feet 
 Mean annual precipitation: 20 to 40 inches 
 Mean annual air temperature: 36 to 39 degrees F 
 Frost-free period: 30 to 50 days 

Map Unit Composition 
 Leighcan family, moist, and similar soils: 45 percent      
 catamount family, moist, and sim11ar soils: 40 percent 
 
Description of Leighcan Family, Moist 

Setting     
 Landform: Mountain slopes 

        Parent material: Residuum and/or slope alluvium derived from igneous and metamorphic rock 
Properties and qualities 
 Slope: 5 to 40 percent      
 Depth to restrictive feature: More than 80 inches 
 Drainage class: Somewhat excessively drained 
 Capacity of the most limiting layer to transmit water (Ksat): High (2.00 to 6.00 in/hr) 
 Depth to water table: More than 80 inches 
 
   Frequency of  flooding: None 
   Frequency of ponding: None 
   Available water capacity: Very low (about 2.7 inches) 
Interpretive groups 

        Other vegetative classification: Subalpine fir - Engelmann spruce/grouse whortleberry    (ABLA-    
 PIENNASC) (C0321), Subalpine fir- Engelmann spruce/ myrtle whortleberry (ABLA-PIENNAMY2) 
 (C0320) 

 
 
 
 
 
 
 
 
 
 
 
 



Typical profile 
 0 to 2 inches: Cobbly silt loam 
 2 to 9 inches: Very cobbly silt loam 
 9 to 28 inches: Very cobbly sandy loam 
 28 to 4      5     inches:  Extremely stony loamy sand 
 45 to 6  0   inches: Extremely stony loamy sand 

    Description of Catamount Family, Moist  

    Setting 
 Landform:  Mountain slopes 
 Parent material: Residuum weathered from igneous and metamorphic rock 
 

Properties and qualities 
 Slope: 5 to 40 percent 
 Depth to restrictive feature: 10 to 20 inches to paralithic bedrock; 20 to 40 inches to 
 lithic bedrock 
 Drainage class: Excessively drained 

       capacity of the most limiting layer to transmit water (Ksat)_- Very low to moderately low (0.00 to 0_01 in/hr) 
 Depth to water table: More than 80 inches 
 Frequency of flooding: None 
 Frequency of ponding None 
 Maximum salinity. Nonsaline (0.0 to 2.0 mmhos/cm) 
 Available water capacity: Very low (about 0.9 inches) 
Interpretive groups 

      Other vegetative desilication: Subalpine fir - Engelmann spruce/myrtle whortleberry (ABLA-
 PDENNAMY2) (C0320), Subalpine fir- Engelmann spruce/ grouse whortleberry (ABLA-PIENNASC) 
 (C0321) 

Typical profile 
 0 to 1inches: Slightly decomposed plant material 
             1 to 2 inches: Gravelly loam 
              2 to 5 inches: Very gravelly sandy loam 
  5 to 11 inches: Extremely cobbly sandy loam  
  11 to 15 inches: Extremely cobbly sandy loam 
  15 to 26 inches: Weathered bedrock 
 26 to 30 inches: Unweathered bedrock 
 

 
 
 
 

 
 
 
 

 
 
 

 
 



      7702B-Goosepeak-Catamount families, moist complex, 5 to 40 percent slopes 
 
Map Unit Setting 
 Elevation: 9,000 to 10,200 feet 
 Mean annual precipitation: 20 to 40 inches 
 Mean annual air temperature: 36 to 39 degrees F 
 Frost-free period: 30 to 50 days 
 
Map Unit Composition 
 Goosepeak family, moist, and similar soils: 45 percent 
 Catamount family, moist, and similar soils: 40 percent 
 
Description of Goosepeak Family, Moist 

Setting 

 Landform: Benches 
 Parent material: Colluvium and/or re55duum derived from sandstone 
Properties and qualities 
 Slope: 5 to 40 percent 
 Depth to restrictive feature: More than 80 inches 
 Drainage class: Well drained 
 capacity of the most limiting layer to transmit water (KsatJ: Moderately high to high 

(0.60 to 2.00 in/hr) 
 Depth to water table: More than 80 inches 
 Frequency of flooding: None 
 Frequency of ponding: None 
 Maximum salinity: Nonsaline (0.0 to 2.0 mmhos/cm) 
 Available water capacity: Low (about 4.2 inches) 
Interpretive groups 

       Other vegetative classification: Subalpine fir - Engelmann spruce/myrtle whortleberry {ABLA-
 PIENNAMY2) (C0320), Subalpine fir - Engelmann spruce/ common juniper (ABLA-PIEN/JUCO6) 
 (C0309) 

Typical profile 

 0 to 1 inches: Slightly decomposed plant material 
              1 to 3 inches: Moderately decomposed plant material 
 3 to 5 inches: sandy loam 
 5 to 13 inches: Cobbly fine sandy loam 
 13 to 32 inches: Very cobbly sandy day loam 
 32 to 62 inches: Extremely cobbly sandy loam 
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EXHIBIT C 
6.3.3  Mining Plan 

 
(1) The purpose of the mining plan is to describe how mining will affect the permit 

area for the duration of the operation. This plan is correlated to Exhibit E – Maps 
2, 3 and 4: 

(a) The estimated dates mining will begin and end. If the operation is 
intended to be an intermittent operation as defined in by statute, the 
Applicant should include in this exhibit a statement that conforms to 
the provisions of the statutory requirements: 

This is an on-going mining operation. Based on known reserves and mining at 70,000 tons per year, 
the operation could produce for up to 50 years. We do not anticipate periods of intermittent 
mining activity. 

(b) The estimated depth topsoil will be salvaged, specify how the topsoil will 
be stockpiled and stabilized with a vegetative cover or other 
means until used in reclamation. Topsoil stockpiles must be 
protected from mine operations traffic, stream channels or 
drainageways. The location is shown on Exhibit E – Maps 7 and 8: 

The proposed road between the Cross mine and the Caribou mine is on previously disturbed land.  
The addition of the new road will not require any topsoil or vegetative cover to be salvaged.   

The increased permit boundary includes the Caribou hillside discussed in Technical Revision No. 7 
(TR 7).  The topsoil, vegetative cover and reclamation plan are covered in detail in TR 7.   

(c) Specify the thickness of overburden or quantity of waste rock, if any, to be 
removed to reach the deposit. The location of any overburden stockpiles 
or waste rock fill is shown on Exhibit E – Maps 6 and 7: 

This is an underground mining operation. Some waste rock will be produced as the new Idaho 
Tunnel Drift is developed. The amount of waste rock from adit development is estimated at 4,250 
cubic yards or 9,562 tons. The waste rock will be made available to Boulder County Road and 
Bridge Department and the U.S. Forest Service for use on their roads and used on site. The waste 
rock stockpiles are not anticipated to be long term, needing reclamation at the conclusion of 
mining activities. (At least one of the proposed stockpile locations is an existing rocky area located 
near the proposed upper access road entrance.) The waste rock pile foot prints may require 



reclamation, once mining ceases. The pile foot prints are estimated not to exceed 0.2 acres. Their 
approximate locations are shown on Exhibit E - Maps 6 and 7. 

 
(d) Specify the thickness of the deposit to be mined: 

 
This is an underground mining operation, producing ore from various near vertical mineralized 
vems. Therefore, deposit thickness is not applicable. 

(e) Describe the major components of the mining operation such as: roads, 
access routes, pit, office, shop/maintenance buildings, plant, processing 
facilities, and any underground openings such as adits or ventilation 
facilities. These components are located on Exhibit E - Map 6: 

 
Exhibit E - Map 6 depicts the major components of the existing mining operation. With the 
exception of the proposed Idaho Tunnel rehabilitation, the proposed road, and the increase in 
permit boundary, no other changes are proposed at this time. The proposed road will measure 
approximately 230 feet in length by 28 feet in width. The increase in acreage to the permit 
boundary is 1.03 acres.  All proposed facility additions are depicted on Exhibit E - Map 6. 

(f) Specify the dimensions of any significant disturbance to the land surface 
such as pit excavations, mine benches, impoundments, stockpiles, waste 
rock disposal areas, etc: 

One waste rock pile will be located adjacent the Cross Ore Building. The other waste rock 
stockpile will be located at the upper or western entrance to the Caribou mine. Together, the two 
waste rock piles will encompass approximately 0.3 acres. The lower waste rock pile will only be 
utilized for waste rock generated from mining development at the Cross mine.  The upper waste 
rock pile will be utilized for the Caribou Mine and the Idaho Tunnel rehabilitation.  

(g) Specify the dimensions of any existing or proposed roads that will be used for 
the mining operation. Describe any improvements necessary 
on existing roads and the specifications to be used in the construction of 
new roads. Describe any associated drainage and runoff conveyance 
structures to include sufficient information to evaluate structure sizing: 

As described in the Boulder County Development Agreement (dated August 22, 2011), GIR will be 
adding an internal property road between the Cross Gold Mine and the Consolidated Caribou Mine.  
Dimensions of the road are estimated to be 230 feet in length by 28 feet in width, with an 
additional 5 feet of disturbance on both sides of the road.  The total area od the road and 
disturbance area equals 0.185 acres.  (See Exhibit E - Maps 8, 9, 10 and 11). 



As noted on Exhibit E - Map 11, two (2) 4 foot concrete culverts will be installed to allow the flow of 
Coon Track Creek to be continued.  23 inch dirt berms will be installed on the sides of the road to 
comply with Storm Water Management.  GIR is in the process of updating our current Storm Water 
Management Plan (SWMP) and will include both culverts and berms in the next updated SWMP.    

(h) Specify the amount of water that will be used in conjunction with the 
operation, and the source of the water: 

Potable Water: 

No changes are proposed as part of this Amendment. 
 
Operational Water: 

No changes are proposed as part of this Amendment. 
 
 

(i) If ground water will be encountered and/or surface water intercepted or 
disturbed, describe how mining will affect the quantity and quality 
of the surface or ground water and the methods to be used to minimize 
disturbance to the surface and ground water systems including proposed 
dewatering, sediment containment or chemical treatment systems, 
storm water run-off controls and ground water points of compliance: 

Operational Ground Water Quality Impacts: 
 

The waste rock is primarily composed of gneiss and monzonite quartz. These materials are 
benign and have been analyzed for leachability and acid production by ORMS-approved 
methods. The results of the analyses demonstrated the materials are non-acid producing and 
non-metals leaching. Due to the nature of the waste rock generated by mining operations, 
significant impact to ground water quality is not expected. 
 

Surface Water Quality Impacts: 

 
As with ground water, surface water quality impacts are not expected. Where needed, appropriate 
Best Management Practice (BMP) storm water controls will be implemented during the 
construction and reclamation of the proposed activities. No hazardous or toxic chemicals will be 
used during any of the proposed construction. 

Impacts to Water Quantity: 

 
No changes are proposed as part of this Amendment. 
 



Methods to be used to minimize disturbance to the surface and ground water systems 
including proposed dewatering, sediment containment or chemical treatment systems, storm 
water run-off controls and ground water points of compliance: 
 

Operational Ground Water Quality and Quantity Controls: 
 
No changes are proposed as part of this Amendment 
 
Stormwater Runoff Controls: 
See Storm Water Management Plan for Permit #COR 040242 (Exhibit N). 
 

Points of Compliance: 
 
No points of compliance are proposed at this time but will be addressed in a subsequent permit 
revision. 

(j) Specify how the operation will comply with applicable Colorado water laws 
and regulations governing injury to existing water rights: 

 
GIR is currently in compliance with existing Colorado water laws and regulations governing injury to 
existing water rights, under its approved mining and reclamation permit. 
 

(k) Regardless of DMO status, if refuse and acid or toxic producing 
materials are exposed during mining, describe how they shall be 
handled and disposed of in a manner that will control unsightliness 
and protect the drainage system from pollution: 

Given the waste rock analyses completed to date, no acid producing material is anticipated. 
 

(l) Describe what measures will be taken to minimize disturbance to the 
hydrologic balance, prevent off-site damage, and provide for a stable 
configuration of the reclaimed area consistent with the proposed future 
use: 

GIR currently manages one permitted mine water discharge point, which discharges directly into 
Coon Track Creek under Colorado Department of Public Health and Environment (CDPHE) Water 
Quality Control Division (WQCD) National Pollutant Discharge Elimination System (NPDES) Permit 
CO-0032751. 

The permit boundary will be clearly marked to ensure all disturbances are within the approved 
permit area. No additional areas of disturbance, other than what are proposed as part of this 
Amendment shall occur.  Storm water control measures will adhere to SWMP for all construction 



activities, on-going mining and final site reclamation operations. This is an underground mining 
operation, and all mine waters will be treated to meet applicable water quality standards. These 
measures will protect against offsite damages. 

During site reclamation, described below, the reclaimed areas will be graded so as to blend in with 
the surrounding topography (Approximate Original Contour (AOC)), topsoiled, revegetated and 
mulched. It should be noted the post mining land use will be forest land and residential (historic 
cabin). 

(m) Specify whether the deposit/ore will be processed on site. If the 
deposit/ore will be processed, then describe the nature of the 
process, facilities and chemicals utilized. The process area and any 
structures must be described on Exhibit E - Map: 

Mining Method: 

No change under this Amendment. 
 
On-site Processing: 

No change under this Amendment. (Cross Mine ore will be processed at an offsite facility.) 

 
(n) Identify the primary, secondary and incidental commodities to be 

mined/extracted by the proposed operation, describe the intended use: 
 

The primary commodities mined are gold, silver, lead, zinc and copper. Secondary commodities 
are construction aggregate resulting from waste rock. Construction aggregate will be used locally 
for road construction and maintenance and used on-site. 

(o) Specify if explosives will be used in conjunction with the mining or 
reclamation. Demonstrate per section 6.5(4) under the Geotechnical 
Stability Exhibit that off site area will not be adversely affected by blasting 
during mining or reclamation operations: 

No change from the existing approved permit. 
 
(2) If tailings ponds are part of the milling process, the mine plan description should 

address the following: 

A tailing pond is not presently planned for the operation. 
 

(a) Plant Facilities: Describe the chemical types and quantities to be utilized, 
chemical storage and spill containment and emergency response plans for 
onsite spills. Plant operation details should include tank capacities and 



operating solution volumes: 

NA 
 

(b) Tailings: Describe the geochemical constituents of the tailing or leached ore, 
the chemistry of any leachate, anticipated impacts to ground or surface 
waters and the design details of liners, ponds and embankments, diversions 
or chemical treatment facilities to be used to control these impacts, and 
ground and surface water monitoring systems, to include proposed ground 
water points of compliance: 

NA 

 

(c) Drainage Control: Describe the measures used to divert upland drainage away 
from  the site both during and after operation.  This must include design details 
demonstrating the capacity of ditches and impoundment structures to contain 
operating solutions and the volume of water generated by a one hundred (100) 
year 24-hour rainfall event. 

 
NA 

(d) Maps and Plans: Design drawings must, at a minimum, describe 
specific design details for tailing ponds and embankments, ponds 
and ditches, ore and tail transport systems, and ground and surface 
water monitoring systems: 

NA 

 

 



  

 

Exhibit D 
 

 6.3.4 Reclamation plan: 
(a) The Reclamation Plan shall describe the timing, procedures, criteria, and 
materials that will be used to reclaim the affected land to the proposed future land 
use. This Plan is correlated with Exhibit E – Map 6: 

(a) Specify at what point in the mining plan and to what depth(s) 
overburden will be replaced in relation to ongoing extraction: 

There is no overburden removal. Therefore, there will be no overburden to replace. What waste rock 
is generated may be given to Boulder County Road and Bridge Department and/or the U.S. Forest 
Service for use in road construction or used on-site. Any waste rock remaining at the conclusion of 
mining will be reclaimed in place and/or disposed underground, once the appropriate agency 
approvals are obtained. 

(b) Specify the maximum gradient of the reclaimed slopes (horizontal: 
vertical). If the Application proposes slopes steeper than 3:1, the 
Operator/Applicant must include a justification that supports steeper slopes 
for the proposed post mining land use, and demonstrates compliance with the 
applicable performance standards of Section 3.1: 

At the Idaho Tunnel hillside, the vertical slope is currently steeper than 3:1.  However, as per 
approved TR No. 7, the final reclamation of the hillside will meet all slope requirements and 
Approximate Original Contour (AOC). The proposed road will meet slope requirements.  Other 
than the hillside and the road, there will be no significant areas of reclaimed slopes.  

(c) Specify the measures that will be taken to revegetate the site, if applicable, 
including: 

 
(i) State the thickness of the plant growth medium to be replaced. Sample and 

analyze available soils sufficiently to establish quantity and quality: 

Plant growth medium will be replaced to a depth of between 6 and 8 inches. Most of the plant 
growth medium available for revegetation will come from soils located uphill, directly south of the 
surface facilities. This area will likely not be disturbed until final site reclamation. The topsoil 
removal area will then be regraded, prepared for seeding and seeded and mulched. 

 
The proposed areas of waste rock storage have historically been used for placement of waste 
rock in the past. As such, there is no topsoil in these areas to remove. In addition, the proposed 
road will be through an area where no soil is present.  The proposed waste rock pile at The 
Caribou mine will remain a rocky area, as it was prior to mining.  The existing access road will be 
left for the landowner’s use.   



  

 

 
 

If there is insufficient topsoil available for site reclamation, topsoil will be purchased to make up any 
topsoil deficit. 

The attached soil survey shows soil unit 6102A with available soils to 22 inches, gravelly sandy loam. 
Unit 7702B has soil suitable for site reclamation, 0-5 inches sandy loam. The other on-site soil units 
(7700B and 7755B) are too shallow and rocky to be recoverable (0-2 inches cobbly silt loam). These 
are high mountain soils in an area of non-acid host rock. 

There are no other changes to the existing and approved permit. 
 

(ii) State at what point in the mining plan the site will be seeded. 
Explain how the seedbed will be prepared to eliminate compacted 
conditions. State the type, application rate, and soil incorporation 
methods of fertilizer application, if any: 

No site reclamation will begin (other than leach field reclamation) until the underground mining 
activity is complete. Once site reclamation begins, the mine operational buildings and structures 
may be removed, or to include the Caribou office/shower building, snow roof, fuel tanks, the new 
office/dry facility, and Cross ore storage shed. (The sewer line and leach field will be left as 
constructed).  These structures will be dismantled and removed from the site at the cessation of 
mining operations and before the grounds are graded to final contour and plant growth material 
replaced. All materials resulting from structure demolition will be hauled to an approved landfill for 
disposal. All remaining explosives will be disposed according to regulation and approved methods. 
Any remaining fuels, lubricants, toxic substances (if any) will be disposed in approved facilities. Any 
concrete foundations and paved areas will be broken up and buried on site. (GIR reserves the right 
to retain facilities and structures as part of the post mining land use at the request of the 
landowner. If facilities and structures are left as part of the post mining land use, they will meet 
Boulder County building and zoning codes.) 

 
The remaining disturbances, including the Cross and Caribou surface parking areas, will be ripped 
and scarified as needed, recontoured, as necessary, for drainage control, and integrated into the 
surrounding undisturbed topography, then have a plant growth medium replaced. The road will 
be left for the post mining land use, at the request of the land owner. (GIR reserves the right to 
retain all or some of the parking areas at the request of the land owner.) 

 

If buildings, facilities and parking areas are removed, the ground surfaces will be reclaimed to meet 
the post-mining land use goal of forest land and residential. The area will be graded to promote 
drainage.  The final surface will be contoured to minimize erosion, ponding, or slope failure. Finally, 
the area will have a plant growth medium replaced and revegetated on those areas returned to 
forest land. 

 
Ponds one and two will be removed, including disposal of the pond liner at an off-site, approved 
facility as requested by Boulder County. Any sediment on the liners will be sampled and removed if 
required by regulatory requirements and disposed of in an approved facility. The pond areas will be 
regraded, covered with a plant growth medium and revegetated in the same manner as other 
disturbed areas at the site. Regrading will occur to provide positive drainage, preventing ponding. 

GIR will take measures appropriate to the subgrade where topsoil is being replaced. Such 
measures may include roughing the surface in order to gain a mechanical bond between the 
subgrade and the replaced topsoil. Where the subgrade is of acceptable quality, it may include 



  

 

disc plowing the topsoil and subgrade together, a practice typically used by commercial 
landscapers. 

GIR will replace topsoil in as even a manner as equipment allows. Soil amendments will be as 
recommended by the local NRCS. Presently, they recommend that if soil tests are not preformed, 
forty (40) pounds per acre of each of the major nutrients (nitrogen and phosphoric acid (P2Os)) be 
applied. They also recommend a combination of mulch or other organic matter and a nutrient 
source such as well-cured feedlot or barnyard manure be applied. The recommended application 
rate should be at least twenty (20) tons per acre, evenly spread. The manure must contain at least 
60% (by weight) large chunks, five inches or more in diameter. (Granular or powdery manure will 
not meet specifications.) 

If phosphoric acid is applied, it will be applied on the overburden prior to plant growth medium 
replacement. This nutrient is not mobile. Placing it in the root zone prior to plant growth medium 
replacement will ensure optimal utilization by plant roots. 

The seedbed will be well settled and firm, but friable enough so the seed can be drilled at the 
recommended depth. Soils having been compacted by traffic or other equipment will be tilled 
(deep-chiseled or ripped if necessary) breaking up restrictive or compacted layers, and then 
harrowed and rolled or packed to produce the required firm seedbed. If the seed is to be broadcast 
seeded, then the seedbed will be settled and fairly firm, but left rough enough to catch the seed 
and allow some coverage by soil when tracked in by equipment or harrowed and packed into the 
soil surface. Seedbed preparation will be avoided when the soil is wet to prevent seedbed 
compaction. Planting depth will be less than one inch. Drill row spacing will be approximately 8 
inches. 

(j) State the grass, forb and tree species to be planted and the application 
quantities. Specify the quantity of each grass and forb species as 
pounds of pure live seed per acre: 

The seed mix recommended by the DRMS Inactive Mine Lands Program for high elevations 
shall be used to revegetate the site. Please see Section 3.1.10, below. 

(k) Specify the application methods for grass and forb seeding, drill seeding 
or broadcast: 

Dependent on the ability to gain access in a safe manner, the revegetated sites will either be 
drill seeded or broadcast seeded. If an area is broadcast seeded, the seeding rate will be 
doubled. 

 



  

 

 

(l) If mulch is needed, specify the kind to be used, the crimping method, 
and rate of application: 

Please see Section 6.3.3(1)(c)(ii) above. 
 

(m)  Explain the establishment methods for each species of shrub and/or tree, 
and state the number of each to be established per acre: 

No trees or shrubs seeding or planting are proposed as part of the amended reclamation plan. 
 

(n) Specify which ponds, streams, roads and buildings, if any, will remain after 
reclamation. These features must be shown on the Exhibit E - 

Map. If ponds are part of the Reclamation Plan, slopes from 5 vertical 
feet above to 10 vertical feet below the expected average water level 
cannot be steeper than 3H:1V; remaining slope lengths may not be 
steeper than 2H:1V. Where wildlife habitat is the proposed future land 
use, shorelines should be irregularly shaped to promote a diverse 
wildlife habitat. The Colorado Division of Wildlife (CDOW) must be 
consulted where wildlife use is the proposed future land use: 

The existing access roads will remain as part of the post mining land use, at the request of the 
landowner. If so, requested various other buildings, structures and parking areas may be left as 
part of the post mining land use. If building and structures are left, they will meet applicable 
Boulder County building and zoning codes. 

Pond number 2 may be left at the conclusion of the mining operation if requested by the 
landowner. The proposed post mining land use will be residential and forest land. Wildlife use will 
be incidental and not part of the post mining land use. 

(o) Specify the reclamation treatment of any waste rock dumps, tailing 
impoundments, underground mine openings, ditches, sediment control 
facilities, buildings and other features specified in the mine plan but not 
previously addressed in the Reclamation Plan narrative.  These features 
must be shown on Exhibit E - Map. This should describe the measures 
taken to minimize disturbance to the hydrologic balance, prevent off site 
damage, and provide for a stable configuration consistent with the 
proposed future land use: 

 

All remaining waste rock areas, ditches, sediment control facilities, etc. will be reclaimed 
following the specifications in this amendment and applicable Mined Land Reclamation Board 
regulations. The waste rock is non-acid producing. All waste rock will be either used during 
operations for future road and parking areas and/or stockpiled temporarily for use by Boulder 
County and/or the U.S. Forest Service for road construction and repair. Any waste rock not 
needed for post mining uses and not sold or given to local governments will be either disposed 
underground in the remaining mine workings and/or properly reclaimed on-site. No waste rock 
will be disposed underground until all appropriate agency approvals are obtained. (Stockpiled 
waste rock remaining after mining and other site reclamation may be left for local government 
use and will be specifically addressed at that time with the appropriate regulatory agencies.) 

All adits, ventilation shafts and openings will be sealed according to approved DRMS Inactive 



  

 

Mine Program standards and specifications. (Please see below) As discussed above, sediment 
and water quality treatments pond (two) will be reclaimed. All storm water control structures 
and facilities will be removed and the areas reclaimed once the major areas of site reclamation 
are successfully revegetated and stabilized so that storm water controls may safely be removed. 

The following example of a typical adit closure was obtained from the Inactive Mine 
Reclamation Program, State of Colorado, Department of Natural Resources. Please note the 
gated access door is an optional item that may be included at the request of the landowner. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

An estimated cost to complete this type of closure in today's dollars for two portals is $6,000. 
The mining operation is expected to have an operational life of approximately 50 years. 

Ventilation and escape way shafts will also utilize either one of the following approved 
standard methods (From the DRMS, IMP bid specification document): 
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Estimated cost per closure per conversations with DRMS, IMP Section: 
 

• $750.00 per panel X 5 panels = $3,750 for both sites 
 

• $3,000 site prep and installation X 2 sites= $6,000 
 

• Estimated total two shafts= $9,750.00 
 
 

(Note: Only one shaft will be used as ventilation shaft and secondary escape way. The other is an 
existing shaft not needed as part of the on-going mining operations.) 
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Estimated cost per closure per conversations with DRMS, IMP Section: 
 

• Estimated at $4,500.00 per shaft X 2 shafts= $9,000.00.  
 

We do not anticipate mine drainage or the necessity of a hydraulic plug to prevent mine drainage. 
The workings will be filled with dewatered tails (paste backfill) with cement added for structural 
support. Therefore, the proposed entrance closures should be adequate. 

(p) An estimate of the actual costs to reclaim the site based on what it would cost 
the State of Colorado using an independent contractor to complete reclamation: 

A general estimate of site reclamation is approximately $31,150 based on the average for other 
sites of similar nature. The Applicant understands the DRMS prefers to calculate its estimate for 
site reclamation using its highly detailed and sophisticated bond estimation program.       
 
 

           6.3.5  Proposed Road Reclamation  

(1) The new road addition in this amendment which can be reviewed in Exhibit E - Maps 8, 9, 10 and 11 
will remain as part of the post mining land use, at the request of the landowner 

 
 

 



  

 

Section 3.1 Reclamation Performance Standards: 

3.1.1The Post Mining Land Use: 

State the post mining land use: 

The post-mining land uses will be forest land and residential. These land uses are consistent with' 
land uses in the surrounding areas. Reclamation activities described in this plan are directed toward 
these future uses on what is private land. The existing private residence (historic cabin) will be 
retained on site, as well as other yet to be determined structures and facilities as requested by the 
landowner. 

3.1.2 Reclaiming Substituted Land: 

No substitute lands are proposed for reclamation. 

3.1.3 Time Limit and Phased Reclamation: 
 

(2) All reclamation shall be carried to completion by the Operator with all 
reasonable diligence, and each phase of reclamation shall be completed within five 
(5) years from the date the Operator informs the Board of Office that such phase 
has commenced: 

This is an underground mining operation. Once underground mining is complete and the surface 
facilities are no longer needed, the affected mine site surface areas will be reclaimed within the 
five-year time period. 

3.1.4 Public Use: 
 

On lands owned by the Operator, the Operator may permit the public to use the same for 
recreational purposes, except in areas where such use is found by the Operator to be 
hazardous or objectionable: 

Other than sanctioned mine tours, the area will not be open to the public. The mine access points 
will be gated and appropriately marked stating no unauthorized access is permitted. 

3.1.5 Reclamation Measures - Materials Handling: 

(1) Grading shall be carried on so as to create a final topography appropriate to the final land 
use selected in the Reclamation Plan: 

 

Where grading is required, slopes shall blend in or match the original surrounding slopes (AOC).  
However, where possible, regarded slopes will be 3:1 or less.   

 

(2) When backfilling is a part of the plan, the Operator shall replace overburden and waste 



  

 

materials in the mined area and shall ensure adequate compaction for stability and to 
prevent leaching of toxic or acid forming materials: 

The operation will not conduct backfill operations as one would expect for open pit or strip mine. 
There is always the possibility some minor backfilling may occur. Where backfilling should occur, it 
will be done in such a manner that the backfilled material will be appropriately compacted to 
prevent slippage or settling, provided it can be done in a manner not endangering operators and 
equipment. No toxic or acid forming material will be backfilled on site. 

Therefore, leaching of toxic or acid forming materials shall not occur. 

 

(3) All grading shall be done in a manner to control erosion and siltation of the affected 
land, to protect areas outside the affected land from slides and other damage. All 
highwalls shall be eliminated: 

Since this is an underground mining operation, there will be no highwalls. There will be some rock 
faces where adits occur. At least two adits are anticipated (an existing adit and the proposed Cross 
Mine Decline portal). Grading will be done on the contour where it does not pose a safety hazard to 
operators and equipment. During site reclamation, BMP storm water control practices will be in 
place to control erosion and siltation. Slides and other damage should not be a factor since only 
small areas will likely need to be graded. 

(4) All backfilling and grading shall be completed as soon as feasible after the mining 
process. The Operator shall establish reasonable timetables consistent with good mining 
and reclamation practices: 

Once mining operations are completed, buildings and other structures will be demolished, 
foundations broken up and buried. (GIR reserves the right to retain buildings and other structures 
on-site at the request of the land owner. If retained on-site, building and structures will meet 
applicable Boulder County building and zoning code.) Any necessary backfilling and grading will 
follow. 

(5) All refuse and acid forming or toxic producing materials that have been mined shall be 
handled and disposed of in a manner that will control unsightliness and protect the 
drainage system from pollution: 

Please see Section 6.3.3(1)(k), above. In addition, any refuse will be disposed off-site at an 
approved facility. 

 

(6) Any drill or auger holes that are part of the mining operation shall be plugged with 
non-combustible material, which shall prevent harmful or polluting drainage. Adits 
and shafts should be closed, and where practicable, backfilled and graded in a 
manner consistent with the post mining land use: 



  

 

All adits and ventilation shafts will be closed according to the Inactive Mine Program standards and 
specifications. We do not anticipate mine drainage or the necessity of a hydraulic plug to prevent 
mine drainage. The workings will be filled with dewatered tails (paste backfill) with cement added 
for structural support. Therefore, the proposed entrance closures should be adequate. All drill and 
auger holes will be plugged with non-combustible material and sealed with grout or neat cement 
according to DRMS approved methods. 

(7) Maximum slopes and slope combinations shall be compatible with the 
configuration of surrounding conditions and selected land use. In all cases where a 
lake or pond is produced as a portion of the Reclamation Plan, all slopes, unless 
otherwise approved by the Board or Office, shall be no steeper than a ratio of 2:1 
(horizontal to vertical ratio), except from 5 feet above to 10 feet below the 
expected water line where slopes shall be not steeper than 3:1. If a swimming area 
is proposed as a portion of the reclamation  Plan, the slopes, unless otherwise 
approved by the Board or Office, shall be no steeper than 5:1 through the area 
proposed for swimming, and a slope no steeper than 2:1 elsewhere in the pond: 

With the exception of pond #2, no other ponds will be left as part of the post mining land use. 
(Pond two will only be left if requested by the landowner prior to site reclamation.) As stated 
above, slopes will be AOC or less and will blend in with the surrounding topography. In addition, 
areas adjacent to mine adits will be stable but may be steeper than 2:1. Areas steeper than 2:1 
will be kept to a minimum. 

(8) If the Operator's choice of reclamation is for agricultural or horticultural crops which 
normally require the use of farm equipment, the Operator shall grade so that the area 
can be traversed with farm machinery: 

The post mining land use will be forest land and residential uses. 
 

(9) An Operator may backfill structural fill material generated within the MLRB permitted 
area into an excavated pit within the permit area as provided for in the MLRB Permit. If 
an Operator intends to backfill inert structural fill generated outside of the approved 
permit area, it is the Operator's responsibility to provide the Office notice of any 
proposed backfill activity not identified in the approved Reclamation Plan in accordance 
with the provision of Section 3.1.5(9): 

 

No structural fill will be imported.  

  

(10) All mined material to be disposed of within the affected area must be 
handled in such a manner so as to prevent any unauthorized release of pollutants 
to the surface drainage system: 

Please see Section 6.3.3(1)(I), above. 



  

 

 

(11) No unauthorized release of pollutants to ground water shall occur from any 
materials mined, handled or disposed of within the permit area: 

Please see Section 6.3.3(1)(I), above. 

 

3.1.6 Water- General Requirements: 
 

(1)       Hydrology and Water Quality: 
 

Disturbances to the prevailing hydrologic balance shall be minimized: 

 

(a) Compliance with applicable Colorado Water laws and regulations governing injury to 
existing water rights: 

Please see Section 6.3.3(1)(j) above 

 

(b) Compliance with applicable federal and Colorado water quality laws and regulations, 
including statewide water quality standards and site-specific classifications and 
standards adopted by the Water Quality Control Commission: 

 

GIR currently manages and treats one permitted mine water discharge point, which discharges 
directly into Coon Track Creek under Colorado Department of Public Health and Environment 
(CDPHE) Water Quality Control Division (WQCD) National Pollutant Discharge Elimination System 
(NPDES) Permit CO-0032751. 

 

(c) Compliance with applicable federal and Colorado dredge and fill requirements: 

Wetlands on the proposed GIR permit area are primarily associated with Coon Track Creek, which is 
a narrow and well-defined channel that flows through the length of the proposed permit area and 
drains the watershed. Coon Track Creek is a tributary of Beaver Creek, which flows into Middle 
Boulder Creek just before Barker Reservoir. Coon Track Creek exhibits steady low flows year-round 
beginning at the Cross Mine, with high flows during snowmelt runoff. 

 
Waters of the U.S., including associated wetlands, were surveyed within the proposed site boundary 
and plotted by a Professional Wetland Scientist for Walsh Environmental using a Trimble XT (hand-
held GPS unit with ESRI ARC Pad mobile mapping software) and total 1.94- acres (84,506 sq. ft.). This 
wetland survey is shown on the Site Map, Figure 2 above. A Jurisdictional Determination was 
approved by US Army Corps of Engineer on February 7, 2008, and the approval letter is provided in 
Attachment II. 



  

 

(d) Removing temporary or large siltation structures form drainageways after disturbed 
areas are revegetated and stabilized, if required by the Reclamation Plan: 

Pond one will be removed and the pond liner disposed off-site at an approved facility. (Requested 
by Boulder County) Pond two may be left at the request of the landowner. If it is removed, it will be 
removed and reclaimed in the same manner as Pond #1. Any sediment on the liners will be sampled 
and removed if required by regulatory requirements and disposed of in an approved facility. The 
pond areas will be regraded, covered with a plant growth medium and revegetated in the same 
manner as other disturbed areas at the site. Regrading will occur to provide positive drainage, 
preventing ponding. 

(2) Earth dams, if necessary, to impound water, may be constructed if the formation of such 
impoundments will not damage adjoining property or conflict with water pollution laws, 
rules or regulations of the federal government, the state of Colorado or with any local 
government pollution ordinances: 

No new earthen dams will be constructed under this Amendment. 

 

(3) All surface areas of the affected land, including spoil piles, shall be stabilized and protected so 
as to effectively control erosion: 

All topsoil piles will be seeded with the approved seed mix as discussed above in Section 6.3.3(1). 
The waste rock piles will likely be temporary (less than the life of the mining operation). 
Alternatively, a waste rock pile may be left post mining as a source of construction aggregate for 
use by local governments. Appropriate storm water controls will used to retain and filter runoff 
sediment from the piles. Any exposed areas not disturbed by on-going mining operations will be 
seeded with the topsoil mix (i.e., road berms as requested by Boulder County). All roads and parking 
areas will be surfaced with appropriately sized waste rock or purchased crushed rock. 

 

(4) The Office may require the submission of baseline site characterization data, sufficient to 
ensure that impacts from mining will be detected, prior to the initiation of mining, including 
but not limited to, ambient ground water and surface water quality data sufficient to 
characterize potential impacted waters: 

No change from the approved application. Available surface water quality data is provided in 
Attachment I. No site-specific surface water quality data is available. GIR has discussed surface 
and ground water monitoring programs with the DRMS and is preparing programs to 
monitor surface and ground water quality. The surface and ground water monitoring 
programs will be submitted to DRMS as a permit revision separate from this Amendment. 
(Ground water monitoring has been discussed with the DRMS during site inspections and 
meetings with the Division staff.  Baseline ground water monitoring is currently underway 
based on these discussions.) 

 



  

 

(5) Drilling pits used during mining shall be constructed and operated to minimize impacts 
to public health, safety, welfare and the environment, including soil, waters of the 
State, including groundwater, and wildlife: 

No drill pits are anticipated during mining operations within the limits of the proposed permit 
boundary. However, if such pits are required, GIR will submit a technical revision at that time, prior 
to drilling operations. 

3.1.7 Groundwater- Specific Requirements: 
(2) Standards and conditions applicable to classified and unclassified groundwater: 

(b) State wide groundwater quality standards: Operations that may affect 
groundwater quality shall comply with all state wide groundwater quality 
standards established by the Water Quality Control Commission: 

GIR will comply with all applicable ground water standards established by the Water Quality 
Control Commission. Appropriate water treatment is being provided at the water treatment 
pond (#1), sufficient to meet applicable water quality discharge standards, as specified in 
our Colorado Pollution Discharge Elimination System permit. 

N/A- Classified Areas: 

 

(c) Unclassified areas: Operations that may affect the quality of groundwater which 
have not been classified by the WQCC shall protect the existing and reasonably 
potential future uses of such groundwater: 

No change from the existing permit. 

 

(2) Establishing permit conditions, including numeric protection levels, protective of unclassified 
groundwater uses: 

 
(d) Pursuant to the procedures in Paragraph 3.1.7 (3), permit conditions shall be 

established for each operation that may have a reasonable potential to adversely 
affect the quality of a specified area that has not been classified by the WQCC. Such 
permit or NOI conditions may be in the form of numeric protection levels, practice-
based permit or No conditions, or both: 

Will be addressed in a subsequent permit revision. 

 

(e) Points of compliance for numeric protection levels shall be set pursuant to 
Paragraph 3.1.7 (5): 

Will be addressed in a subsequent permit revision. 

 

 



  

 

(3) Any Operator on a voluntary basis, may submit information concerning the protection of the 
quality of groundwater affected by the operation to the Office. The Operator may submit such 
information and a plan for monitoring, where appropriate, including monitoring at points of 
compliance, for the Office's consideration: 

Will be addressed in a subsequent permit revision. 

 

(4) Points of Compliance: 
 

(a) In order to evaluate protection afforded groundwater quality, comply with groundwater 
standards, or to demonstrate compliance with permit or No conditions established by 
the Office to protect groundwater quality, one or more points of compliance shall be 
established: 

Will be addressed in a subsequent permit revision. 

 

(5) Groundwater Monitoring: 
 

(a) For existing operations through permit modifications a groundwater monitoring 
program shall be required on a case-by-case basis where an adverse impact on 
groundwater quality may reasonably be expected: 

This is an existing mining operation. We have been in discussion with the DRMS as to the list of 
parameters to sample and sample point locations. 

This program will be submitted to DRMS under a separate permit revision. 

Based on this proposed amendment, we believe the proposed revisions will result in no changes 

to the existing surface and ground water quality.   
 
 

(b) If groundwater monitoring is required, the Operator shall include the following 
information as part of a permit application or permit modification: 

 

(i) a map that accurately locates all proposed groundwater sample points and any 
locations that are proposed as a point of compliance; 

To be submitted as parts of a future permit revision. 

(ii) the method of monitoring well compliance where monitoring wells are 
required; 

To be submitted as parts of a future permit revision. 

 

(iii) method of sampling, frequency of sampling and reporting to the Office; 



  

 

To be submitted as parts of a future permit revision. 

 

(iv) parameters analyzed, water quality analysis methods, and quality 
control and quality assurance methods; 

Please see 5(a) above 

(v) formations, aquifers or strata to be sampled;  
 
To be submitted as part of a future permit revision.   
 
(vi) Identify the potential sources of groundwater contamination that will be 

monitored by each point of compliance monitoring report;  
To be submitted as part of a future permit revision.   

 
(vii) A time schedule for implementation; 
 
The initial baseline ground water sampling program is taking place under the existing 
DRMS 110 Limited Impact permit. It has been discussed with the DRMS during meetings 
and as part of DRMS site inspections. A full and complete program will be submitted to 
the DRMS for review as part of a future permit revision. 

(viii) Ambient groundwater quality data sufficient to characterize potentially 
impacted groundwater quality;  

To be submitted as parts of a future permit revision.   

 

     

  

 



  

 

3.1.8 Wildlife: 
 

(1) All aspects of the mining and reclamation plan shall take into account the safety and 
protection of wildlife on the mine site, at processing sites, and along all access roads to 
the mine site with special attention given to critical periods in the life cycle of those 
species which require special consideration (e.g., elk calving, migration routes, peregrine 
falcon nesting, grouse strutting grounds): 

This is a high-altitude mining operation with a very short growing season (30 days or less). Impacts 
to wildlife have been insignificant due to minimal surface activity associated with this operation. 
On-going operations under an active underground mining operation will also have minimal impacts 
to wildlife. Regardless, GIR will make every effort to be aware of wildlife in order to prevent and or 
mitigate potential impacts. 

 

(2) Habitat management and creation, if part of the Reclamation Plan, shall be directed toward 
encouraging the diversity of both game and non-game species, and shall provide protection, 
rehabilitation or improvement of wildlife habitat: 

The reclamation plan, though not intended to provide wildlife habitat, is designed to promote use 
by wildlife to the extent practical. The seed mix proposed for the site is extensive and is suitable 
for the post mining land use of (Please see the table in Section 3.1.10, below). This seed mix is 
recommended by the DRMS for high elevation abandoned mine site reclamation and will support 
use by wildlife. 

3.1.9 Topsoiling: 
 
(1) Where it is necessary to remove overburden in order to mine the mineral, topsoil shall be 

removed and segregated from other spoil. If such topsoil is not replaced on a backfill area 
within a time short enough to avoid deterioration of the topsoil, vegetative cover or other 
means shall be employed so that the topsoil is preserved from wind and water erosion, remains 
free of any contamination by toxic or acid-forming material, and is a usable condition for 
reclamation: 

Please see Section 6.3.3(1)(b) above. 

 

(2) Where practicable, woody vegetation present at the site shall be removed from or 
appropriately incorporated into the existing topsoil prior to excavation with the affected areas. 
The Operator should make a reasonable effort to ensure that existing vegetation is put to a 



  

 

beneficial use such as firewood, mulching, lumber, etc.: 

 

The proposed Amendment activities should not result in tree removal. However, if tree removal is 
necessary, appropriate efforts will be made to remove only those trees and shrubs necessary to 
provide for an efficient and safe mining operation. Any trees removed during site construction will be 
made available to the employees for fire wood. Since site reclamation is well into the future, shrubs 
removed during site development will be hauled to an offsite facility for proper disposal. 

(3) Topsoil stockpiles shall be stored in places and configurations to minimize erosion 
and located in areas where disturbance by ongoing mining operations will be 
minimized. Such stockpile areas must be included in the affected areas and subject 
to all reclamation requirements: 

Please see Section 6.3.3(1)(b) above. 

 

(4) Once stockpiled, the topsoil shall be re-handled as little as possible until 
replacement on the regarded, disturbed areas: 

No topsoil stockpile construction is expected as part of this Amendment. Areas proposed for 
disturbance have previously been disturbed as part of the site's historic mining operations. If 
topsoil of sufficient quantity is found, it will be stockpiled onto existing topsoil stockpiles so that 
rehandling is minimized. On occasion, topsoil may be added or removed from the existing topsoil 
stockpiles in order to salvage or replace topsoil during mining operations. In addition, topsoil 
stockpiles will be field identified or marked. 

Topsoil will be removed from the site of the proposed leach field and placed adjacent to the site. 
Once the leach field is constructed, the topsoil will be replaced, prepared for seeding, seeded 
with the approved seed mix and mulched. (Mulching will only occur if the activity may be done 
without injury to the leach field drain system.) 

(5) The Operator shall take measures necessary to assure the stability of replaced 
topsoil on graded slopes such as roughing in final grading to eliminate slippage 
zones that my develop between the deposited topsoil and heavy textured spoil 
surfaces: 

Please see Section 6.3.4(1)(c)(ii) above. 

 

 



  

 

(6) Topsoil substitute: 
 

Please see Section 6.3.4(1)(c)(I) above. 

 

(7) When growing media is replaced, it shall be done in as even a manner as possible. 
Fertilizer or other soil amendments shall be added: 

Please see Section 6.3.4(1)(c)(ii) above. 

(8) Vegetative piles shall be removed from the area or utilized in accordance with the 
Reclamation Plan: 

Please see Section 3.1.9(2) above. 

 

3.1.10 Revegetation: 
 

(1) In those areas where revegetation is part of the Reclamation Plan, land shall be revegetated in such 
a way as to establish a diverse, effective, and long-lasting vegetative cover that is capable of self-
regeneration without continues dependence on irrigation, soil amendments or fertilizer, and is at 
least equal in extent of cover the natural vegetation of the surrounding area: 

The following seed mix is taken from the General Bid Specifications for areas above 9,000 ft. to 
timberline, Inactive Mine Program, Division of Reclamation Mining and Safety, Table 20-5. 

 

Table 20-5 

Subalpine Vegetation Are-as {9,000 tree-e-line} 

The below rates are for drilled seeding. The rates for broadcast seeding are double the drilled rate. 

 
Species Scientific Name Variety lbs./Acre 

Yarrow* Achillea lanugos  0.1 

Grimmest Senecio stratus  0.1 

Lupine Lupinus campestris  LO 
Slender wheatgrass Elymus tracheales San Lois 1.4 

Nodding brome Bonus anomalous  2.5 

Sheep fescue Festuclavine Cover 0.5 

Hard fescue Festuca ovine durustoll Durra 0.5 

Red fescue Festuca rubra Penn lawn 0.5 

Tufted hairgrass Deschamps casitas  0.5 

Redtop Agrostis alba  0.1 

Blue wildrye Elymus Glaucus  1.15 

Mutton grass Poa Vendlerian  0.5 

TOTAL pies lbs./acre (drilled) 9.45 



  

 

 
 

(2) If the Operator's choice of reclamation is forest planting, they may, with the approval of the 
department, select the type of trees to be planted: 

No forestry plantings are proposed during mine site reclamation since   few, if any   trees will   
be removed during site construction or surface mining activities. 

(3) the Operator's choice of reclamation is for range, the land shall be restored to slopes 
commensurate with the proposed land use and shall not be too steep to be traversed by 
livestock: 

Please see Section 3.1.5(7). 

 

(4) The revegetation plan shall provide for the greatest probability of success in plant establishment 
and vegetation development by considering environmental factors such as seasonal patterns of 
precipitation, temperature and wind; soil texture and fertility; slope stability; and direction of 
slope faces. Similar attention shall be given to biological factors such as proper inoculation of 
legume seed, appropriate seeding and transplanting practices, care of forest planting stock, and 
restriction of grazing during initial establishment. The Board or Office, in consultation with the 
landowner and the local Soil Conservation District, if any, shall determine when grazing may 
start: 

The broad selection of species for reclamation is those recommended by the DRMS for mid to high 
altitude abandoned mine sites. All planting will take place in the fall of the year to take advantage of 
spring snow melt, ensuring a satisfactory level of establishment. Where practical, seed will be drilled. 
Where not practical due to slope steepness, the areas will be broadcast seeded at twice the drill 
seeding rate. The seeded areas will be mulched and crimped or tackifier to control wind and water 
erosion. Since these are fertile, mountain soils, we do not intend to routinely take subsoil and topsoil 
soil samples for analysis. However, where soil amends are necessary, they will be applied as 
appropriate. No slope will be steeper than 3H:1V to the extent possible. Given the local terrain, 
stepper slopes may be necessary in order to match the original surrounding slope. (Please see 
Section 3.1.5(7)) Any legumes planted will be inoculated per seed supplier specifications. No grazing 



  

 

will be permitted since this is private land. In addition, the National Resource Conservation (NRCS) 
will be consulted prior to any site reclamation for site specific recommendations. 

(5) To ensure the establishment of diverse and long-lasting vegetative cover, the Operator shall 
employ appropriate techniques of site preparation and protection such as mechanical soil 
conditioning by discing and ripping; mulching; soil amendments and fertilizers; and irrigation: 

Please see Sections 6.3.4(1)(c)(ii) above. 

 

(6) Methods of weed control shall be employed for all prohibited noxious weed species, and 
whenever invasion of a reclaimed area by other weed species seriously threatens the continued 
development of the desired vegetation: 

Please See Appendix II 

(7) When necessary, fire lanes or access roads shall be constructed through the area to be planted: 

Given the size of the mine site and the location of the main access road, no other fire lanes or access 
roads will be needed. 

The main mine site access road will remain as part of the post mining land use. It will provide 
adequate access for site reclamation. 

(8) Planting required for reclamation may be delayed, through the period of use related to places of 
refuse disposal, haulage roads and road cuts. Normal stabilization of surfaces is required: 

a. on any affected land being used or proposed to be used by the Operator for 
the deposit or disposal of refuse until after the cessation of operations 
productive of such refuse; 

b. on lands proposed for future mining; 

c. within depressed haulage roads or final cuts while such roads or final cuts are being 
used or made; 

d. where permanent pools or lakes have been formed; and 

e. on any affected land so long as the chemical and physical characteristics of the 
surface and immediately underlying material of such affected land are toxic, 
deficient in plant nutrients, or composed of sand, gravel, shale, or stone to such an 
extent as to seriously inhibit plant growth and such condition cannot feasibly be 
remedied by chemical treatment, fertilization, replacement of overburden or like 
measures: 



  

 

Other than for stockpile and operational site stabilization, no plantings will occur until final site 
reclamation. 

   3.1.11 Buildings and Structures: 
 

If the affected land is owned by a legal entity other than any local, state, or federal entity, 
and buildings or structures including those constructed or placed on the affected lands in 
conjunction with the mining operations or which are historic structures as datamined by the 
State Historic Preservation Office may remain on the affected land after reclamation at the 
option of the Operator and Landowner if such buildings or structures will not conflict with 
the post mining land use, and with the approval of the board: 

At this point, the only structure to remain as part of the post mining land use is the historic cabin 
located on the eastern portion of the proposed mining area. All other structures shall be removed 

during final site reclamation. (GIR reserves the right to retain structures and/or buildings on- site if 
requested by the landowner. If the structures and/or buildings structures are requested by the 
landowner, they will meet applicable Boulder County building and zoning codes.) 

   3.1.12  Signs and Markers: 

(1)         At the entrance of the mine site the Operator shall post a sign, which shall be clearly                          
visible from the access road, with the following: 

A mine identification sign with the following listed information is presently posted at the main 
entrance to the mining operation. An additional sign with the same required information will be 
posted at the additional proposed mine access point. 

(a) the name of the Operator, 
 

(b) a statement that a reclamation permit for the operator has 
been issued by the Colorado Mined Land Reclamation Board, and 

(c) the permit numbers. 
 

(2) The boundaries of the affected area will be marked by monuments or other markers 
that are clearly visible and adequate to delineate such boundaries: 

Given the nature of the site, some permit comers will be marked with wooden or steel fence 
posts; other areas will need to be drilled and a marker cemented in place. In any event, the 



  

 

markers will be permanent for the duration of the mining operation, visible from one post to the 
next, and painted a color acceptable to Boulder County. 

(3) The Office may approve an alternative plan for identifying the boundaries of the 
affected land if the Operator includes such a plan in the permit application: 

At this time GIR intends to install monuments at the permit boundary comers.



  

 



  

 



  

 

 



EXHIBIT E 
 

Map 1 – Overview 

Map 2 - Cross-Caribou 

Map 3 - Potosi Shaft 

Map 4 – Caribou 300 Level  

Map 5 - Cross Mine Plant Communities 

Map 6 – Cross Mine Site Plan 

Map 7 – Cross Mine Reclamation Plan 

Map 8 - Cross-Caribou Proposed Road Topography  

Map 9 - Cross-Caribou Roadway Section Cuts 

Map 10 - Cross-Caribou Cross Sections along Roadway 

Map 11 – Cross-Caribou Coon Creek and Culvert Crossings 

Map 12 - Conex Reclamation 
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EXHIBIT F 
 

List of Other Permits and Licenses Required: 

Provide a statement identifying which of the following permits, licenses and approvals which are 
held or will be sought in order to conduct the proposed mining and reclamation operations. 
(Effluent discharge permits, air quality emissions permits, radioactive source material licenses, 
disposal of dredge and fill material (404) permits, permit to construct a dam, State Historic 
Preservation Office clearance, highway access permits, U.S. Forest Service permits, Bureau of 
Land Management permits, county zoning and land use permits, and city zoning and land use 
permits): 

 

CDPHE 

Division of Reclamation, Mining and Safety (DRMS) 

• Permit #:  M1977-410 

o Amendment #1: Submitted 10/18/2011 

o Amendment #2: Submitted 1/6/2021 

• Storm Water Discharge Permit #: COR 040242 

Water Quality Control Division 

• Discharge Permit #: CO-0032751:    

Air Pollution Control Division 

• Permit #: 09B00439.XP 

Alcohol Tobacco and Firearms  

• Federal Explosives/License Permit #: 5-CO-013-33-OH-00625 
 

Mine Safety & Health Administration 
• Mine ID #: 0502430 – Cross Gold Mine  
• Mine ID #: 0502730 – Consolidated Caribou District  

 
Boulder County  

• Special Use Permit #: SU-08-006 

 



EXHIBIT G 
Source of Legal Right to Enter: 

Provide a description of the basis for the legal right of entry to the site and to conduct mining and 
reclamation for Owners of Record: 

See attached:  
 Right to Enter Property Under Recorded Agreements  

 Right to Redeem and Re-Acquire Agreement  



































EXHIBIT H 
Municipalities within a Two Mile Radius: 

List the mailing address and telephone number: 

 

There are no municipalities within a two mile radius of the proposed Grand Island Resources, LLC mine 
site expansion area. 

 



EXHIBIT I 
Proof of Filing with County Clerk: 

 

 

 

Please see email from Boulder County Clerk and 
Recorders Office.  Due to COVID restrictions, stamped 

receipts are not currently available. 
 









EXHIBIT J 
Proof of Notices to Board of County Commissioners and Soil Conservation District: 

Please see attached notice documents. 

 

Please see email from Boulder County Board of 
Commissioners.  Due to COVID restrictions, stamped 

receipts are not currently available. 
 









EXHIBIT L 
Permanent Man-made Structures: 

Provide information sufficient to demonstrate that the stability of any structures located within two 
hundred (200) feet of the operation or affected land will not be adversely affected: 

The Excel power line and AT&T phone line presently cross or enter the mining operation. These 
structures have been associated with the mining operation since it was first permitted in 1977. In 
addition, Boulder County Road 128 runs adjacent to existing structures located just south and east of CR 
128. These structures will not be impacted by the proposed activities associated with the permit 
amendment. Compensation agreements are not part of this amendment since this is an existing mining 
operation and the structures, as noted above, have been associated with this operation since 1977, if 
not earlier. 

The three water wells are part of the existing mining operations. As such, they do not require 
compensation agreements. 

(Note: No Exhibits O or P) 











EXHIBIT M 
Water Sampling and Analysis Plan  
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guidelines when 
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FIELD QUALITY ASSURANCE and QUALITY CONTROL PROCEDURES 

Field Parameter Instrument Calibration and Measurement 

Field parameter instruments and calibration/measurement procedures are 
presented in SOP #9.  Ground water field parameters include pH, conductivity and 
temperature.  Surface water field parameters include pH, conductivity, and 
temperature.  Field parameter instruments will be calibrated before initial 
measurements and as needed throughout the day as required to maintain 
instrument accuracy. 

Field Quality Assurance/Quality Control Samples 

The primary sample and field quality control samples are listed in Appendix C.  
Quality control samples will include field duplicates, field blanks and rinsate 
samples.  QA/QC samples help identify potential sources of sample contamination 
and help evaluate potential error introduced by sample collection and handling.  All 
QA/QC samples will be labeled with QA/QC identification numbers (i.e., “02” for 
duplicate samples, “03” for field blanks, “04” for rinsate) and sent to the laboratory 
with the other samples for analyses.

Duplicate Samples 

Duplicate samples are collected to check for the natural sample variance and the 
consistency of field techniques and laboratory analysis.  Duplicate samples are 
collected side-by-side with primary samples.  For ground and surface water 
sampling, a duplicate sample will be collected when collecting the primary sample.  
Primary sample bottles will be collected first and then the duplicate sample bottles 
for the same analysis will be collected until all necessary sample bottles for both 
the primary and duplicate samples are filled.  Different filter and tubing will be used 
for the primary and duplicate samples.  The duplicate water sample will be handled 
in the same manner and analyzed for the same parameters as the primary sample.  
The duplicate sample will be assigned the QA/QC identification number “02,” stored 
in an iced cooler, and shipped promptly to the laboratory so that analyses can be 
performed within required holding times.  One duplicate sample will be collected 
quarterly per sampling episode.   

Field Blanks 

Field blanks will be collected by filling sample containers in the field with deionized 
water.  The sample will be assigned the QA/QC identification number “03,” stored 
in an iced cooler, and shipped to the laboratory with the other samples. One field 
blank will be collected annually.  The collection of one ground water and one 
surface water field blank is anticipated. 

Rinsate Samples 

An equipment rinsate sample of sampling equipment will be collected to check if 
decontamination procedures have been effective.  For the well sampling operation, a 
rinsate sample will be collected from the decontaminated sampling equipment (bailer 
or pump) and filter equipment before using it to obtain the sample.   A rinsate sample 
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will be collected for ground water sampling by transferring the final deionized water 
rinse that is pumped through the discharge hose into sample bottles. A rinsate sample 
will be collected for surface water sampling by transferring the final deionized water 
rinse from sampling equipment into sample bottles.  The same parameters that will be 
analyzed in the ground and surface water samples will be analyzed in the rinsate 
samples.  The rinsate sample will be assigned the QA/QC sample identification 
number “04,” stored it in an iced cooler, and shipped promptly to the laboratory so 
that analyses can be performed within the holding times. 

One rinsate sample will be collected semi-annually.  The collection of one ground 
water rinsate and one surface water rinsate is anticipated.  If disposal bailers or 
sampling equipment is used during sampling events, rinsate samples will not be 
collected.  

Laboratory Quality Assurance/Quality Control 

Matrix Spike Samples 

Matrix spike (MS) samples will be analyzed to evaluate potential matrix effects on 
sample analyses for all inorganic parameters.  The laboratory will analyze matrix spike 
samples for the inorganic parameters.  The matrix spike samples will be split from an 
existing sample by the laboratory.   

Laboratory Replicate 

Laboratory replicate samples will be split from the primary sample in the laboratory 
and analyzed as part of the laboratory’s QA/QC program.  The laboratory replicate will 
not require a separate sample volume.   



EXHIBIT N 
Stormwater Management Plan (SWMP)  
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The current mining boundary:

The location of the facility in relation to surface waters that receive stormwater 
discharges from the facility:

Significant impervious surfaces within the facility property boundaries:

The locations of all facility stormwater conveyances:

The locations of stormwater inlets and outfalls:

The direction of stormwater flow indicated by arrows:

The areas where mining and processing activities are currently or have 
previously been conducted, where such activities are exposed to precipitation:

Locations of all actual or potential pollutant sources associated with mining 
and processing activities: 

Vehicle fueling areas:

Overburden stockpiles:



December 2020

Access and haul roads:

The location of any and all process water discharge outfalls, including specified 
locations of mine dewatering operations:

The location of all structural and applicable non-structural control measured 
used to meet effluent limits required by the Permit.

The locations where significant spills or leaks have occurred: 

Location and description of any non-stormwater discharges authorized in Part 
I.A.1.c or authorized by separate permit coverage: 
Locations and sources of run-on to the facility from adjacent property that 
contains significant quantities of pollutants: 

The date the facility site map was prepared and/or amended:



December 2020

Loading and unloading of materials:

Outdoor storage of materials or products:

On-site dust or particulate generating process:

Vehicle and equipment fueling, maintenance, and/or cleaning:

Immediate access roads used by carriers of raw materials:

Materials handled at the facility that may be exposed to precipitation or runoff 
and could result in stormwater pollution:

Materials handled at the facility that may leak or spill and be exposed to 
precipitation or runoff and result in stormwater pollution

Potential sources of pollutants from past activities: 



December 2020

Outdoor storage of equipment:

Stockpiles of overburden: 

Routine maintenance activities:

Haul roads: 



December 2020



December 2020



December 2020



December 2020



December 2020



December 2020



December 2020

Monitoring locations:



December 2020

Staff responsible for conducting stormwater sampling, including signatures:

Procedures for sample collection and handling, including any deviations from 
sampling within the first 30 minutes of a measurable storm event: 

Name of parameter(s) requiring analysis: 

Procedures for sending samples to a laboratory, as applicable: 

Monitoring schedules:

The numeric control values applicable to discharges from each outfall:

Monitoring locations:
Staff responsible for conducting stormwater sampling, including signatures.

Procedures for sample collection and handling, including any deviations from 
sampling within the first 30 minutes of a measurable storm event. 

Name of parameter(s) requiring analysis, the holding times and preservatives, 
the analytical methods used, and the laboratory quantitation levels: 

Procedures for sending samples to a laboratory, as applicable. 

Monitoring schedules: 

The numeric control values applicable to discharges from each outfall:



December 2020



December 2020
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Grand Island Resources, Inc. 

STORMWATER INSPECTION REPORT 
(one inspection each quarter) 

General Information 
Facility Name Cross and Caribou Mines 
CDPS Tracking No. COR040242 
Date of Inspection Start/End Time 

Inspector’s Name(s) 

Inspector’s Title(s) 

Inspector’s Contact Information 
Inspector’s Qualifications 

Weather Information 
Weather at time of this inspection? 
O Clear O Cloudy O Rain O Sleet O Fog O Snow O High Winds O Other: 
Temperature: 
Have any previously unidentified discharges of pollutants occurred since the last inspection? 
O Yes 
O No 
If yes, describe:  
Are there any discharges occurring at the time of inspection? O Yes O No 
If yes, 



Grand Island Resources, Inc. 

Control Measures 
Number the structural stormwater control measures identified in your SWMP on your site
map and list them below (add as many control measures as are implemented on-site).
Carry a copy of the numbered site map with you during your inspections. This list will
ensure that you are inspecting all required control measures at your facility (add more
rows if necessary).
Describe corrective actions initiated, date completed, and note the person that
completed the work in the Corrective Action Log

Structural 
Control 
Measure 

Control 
Measure 
Operating 
Effectively? 

If ‘no,’ in need 
of maintenance, 
repair, or 
replacement? 

Corrective Action needed and 
notes 
(identify needed maintenance 
and repairs, or any failed 
control measures that need 
replacement) 

1 Temporary 
Channel 
Diversions1 

O Yes 
O No 
O N/A 

O Maintenance 
O Repair 
O Replacement 

2 Revegetation O Yes 
O No 

O Maintenance 
O Repair 
O Replacement 

3 Straw Bale 
Barriers/ 
Check Dams 

O Yes 
O No 

O Maintenance 
O Repair 
O Replacement 

4 Vehicle 
Tracking 
Control 

O Yes 
O No 

O Maintenance 
O Repair 
O Replacement 

5 Sediment 
Ponds 

O Yes 
O No 

O Maintenance 
O Repair 
O Replacement 

6 Perimeter 
Channels/ 
Ditches 

O Yes 
O No 

O Maintenance 
O Repair 
O Replacement 

7 Borrow 
Ditches 

O Yes 
O No 

O Maintenance 
O Repair 
O Replacement 

8 Vegetation 
and Wetlands 

O Yes 
O No 

O Maintenance 
O Repair 
O Replacement 

8 Stormwater 
Retention 
Area 

O Yes 
O No 

O Maintenance 
O Repair 
O Replacement 

9 Outlet/ 
Outfall 
Protection 

O Yes 
O No 

O Maintenance 
O Repair 
O Replacement 

1Channel diversions installed as needed (may not always exist) 



Grand Island Resources, Inc. 

Non-Compliance 

Corrective 
Action 

Notes 

CERTIFICATION AND COMPLIANCE STATEMENT 

In the judgment of either 1) the person conducting the site inspection, or 2) the permittee 
or duly authorized representative, the facility is in compliance with the terms and 
condition of the COG500000 Permit, with respect to Part I.J.2 (Page 20, Inspection Scope): 
O Yes O No 

“I certify that this report is true, accurate, and complete, to the best of my knowledge and belief.” 

Inspector: Print name and title 

Signature: _ Date: 

Permittee or Duly Authorized Representative: Print name and title 

Signature: _ Date: 

Describe any incidents of non-compliance observed and not described above: 

Provide a summary report and a schedule of implementation of the corrective actions that the 
permittee has taken or plans to take if the site inspection indicates that the site is out of 
compliance 

Use this space for any additional notes or observations from the inspection: 



38 | 

  Visual Monitoring Example Tracking Form 
Visual Monitoring (One Sample per Form) 

Year:____________ Quarter (circle one):  1    2    3    4  Date: ____________ 
Visual monitoring must be conducted once each quarter for the entire permit term. The permittee must 
collect a stormwater sample from each outfall (or a substantially identical outfall) and conduct a visual 
assessment of each sample. 
Required Documentation: 

Personnel 
collecting the 
sample and 
performing visual 
assessment:  

Print 
Name:_____________________________________________________ 

Title: 
___________________________________________________________ 

Provide  
Signature:________________________________________________ 

Sample location: 

Sample collection date and time: 

Visual assessment date and time: 

Nature of the discharge (i.e., 
runoff or snowmelt):  
Results of observations of the 
stormwater discharge:  

Probable sources of any observed 
stormwater contamination: 

If applicable, why it was not 
possible to take samples within 
the first 30 minutes:  
The visual assessment must be made of a sample in a clean, clear glass, or plastic container, and examined in a 
well-lit area. The permittee must visually inspect the sample for the presence of the following water quality 
characteristics, and document the visual assessment results: 
* Color 
* Odor 
* Clarity 
* Floating Solids 
* Settled Solids 
* Suspended Solids 
* Foam 
* Oil sheen 
* Other obvious indicators of 

stormwater pollution 
Required Documentation Regarding Corrective Action: 
If the visual monitoring indicates the control measures are inadequate or are not being properly 
operated and maintained, the permittee must conduct corrective actions.   

****Use the Corrective Action Summary Sheet to provide a summary and schedule of 
implementation of any corrective action(s) that has or will be taken based on this visual monitoring.  
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Pimephales promelas

Ceriodaphnia   dubia





Ceriodaphnia dubia and Pimephales promelas

January through March 

April through June 

July through September 

October through December 







E. coli
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RULE 1.6.2(1)(a) 

NOTICE OF FILING AN AMENDMENT APPLICATION TO A COLORADO MINED LAND RECLAMATION 
PERMIT FOR A LIMITED IMPACT 110(2) HARD ROCK MINING OPERATION NOTICE TO THE BOARD 
OF COUNTY COMMISSIONERS BOULDER COUNTY 

 

To be filed after application is accepted by DRMS  



Rule 1.6.2(1)(b) 

Post Notice sign(s) at location of the proposed mine site.   

 

Notices were posted at the entrance to the Cross Mine and the Caribou Mine on December 12, 2020.  
They are also posted on the exterior of each building as well as inside at office locations.   





RULE 1.6.2 (l)(d) 

NEWSPAPER PUBLISHED PUBLIC NOTICE AND NOTICE MAILED TO LANDOWNERS 

PUBLIC NOTICE 

To be filed after application is accepted by DRMS  



RULE 1.6.2(1)(e) 

List of Surrounding Land Owners 

Permit Area and Adjacent Property Owners within 200 Feet:  

The following is a consolidated list of adjacent property owners within 200 feet, for the parcels that 
encompass that proposed permit area.  The list was developed from Boulder County Assessor 
records.   

Adjacent Property Owners within 200 feet of the affected area:  

Owner      Mailing Address  

Grand Island Resources, LLC   PO Box 3395  
      Nederland, CO 80466 

US Government     US Forest Service  
      C/O Land Staff  
      2140 Yarmouth 
      Boulder, CO 80301  

Boulder County (Road Right of Way)   PO Box 471 
      Boulder, CO 80306 

 

Permitted Area Property Owner(s) 

Grands Island Resources, LLC    PO Box 3395 
      Nederland, CO 80466 



RULE 1.6.2(1)(g) 

  Return Receipts for Proof of Publication and all Required Notices 

 

To be filed after application is accepted by DRMS  

 



Rule 6.5 

GEOTECHNICAL STABILITY EXHIBIT 

Please refer to Technical Revision No 7 for geotechnical stability information.   



COLORADO DIVISION OF RECLAMATION, MINING AND SAFETY
                 1313 Sherman Street, Room 215, Denver, Colorado  80203  ph(303) 866-3567 

REQUEST FOR TECHNICAL REVISION (TR) COVER SHEET 

File No.: M-     Site Name:  

County TR#   (DRMS Use only) 

Permittee:

Operator (If Other than Permittee):   

Permittee Representative:   

Please provide a brief description of the proposed revision:  

    

   

As defined by the Minerals Rules, a Technical Revision (TR) is: “a change in the permit or application 
which does not have more than a minor effect upon the approved or proposed Reclamation or 
Environmental Protection Plan.”  The Division is charged with determining if the revision as submitted 
meets this definition.  If the Division determines that the proposed revision is beyond the scope of a TR, 
the Division may require the submittal of a permit amendment to make the required or desired changes 
to the permit.  

The request for a TR is not considered “filed for review” until the appropriate fee is received by the 
Division (as listed below by permit type).  Please submit the appropriate fee with your request to 
expedite the review process.  After the TR is submitted with the appropriate fee, the Division will 
determine if it is approvable within 30 days. If the Division requires additional information to approve a 
TR, you will be notified of specific deficiencies that will need to be addressed.  If at the end of the 30 
day review period there are still outstanding deficiencies, the Division must deny the TR unless the 
permittee requests additional time, in writing, to provide the required information. 

There is no pre-defined format for the submittal of a TR; however, it is up to the permittee to provide 
sufficient information to the Division to approve the TR request, including updated mining and 
reclamation plan maps that accurately depict the changes proposed in the requested TR.   

Required Fees for Technical Revision by Permit Type - Please mark the correct fee and submit it with 
your request for a Technical Revision. 

Permit Type Required TR Fee Submitted (mark only one) 
110c, 111, 112 construction 
materials, and 112 quarries $216

112 hard rock (not DMO) $175

110d, 112d(1, 2 or 3) $1006

1977-410 Cross Gold Mine
Boulder

Calais Resources Colorado, Inc.

Richard Mittasch

This Technical Revision has been prepared to present geotechnical stability analyses for the slopes
adjacent to the Idaho Tunnel Portal in response to a Minerals Program Inspection Report from DRMS
dated March 26, 2020 in conjunction with the Cross Mine, DRMS Permit No. M-1977-410.

✔



Cross Mine (M1977-410) Technical Revision No. 7 

Cross Mine (M1977-410) 
Technical Revision No. 7 

Submitted by: 

Calais Resources Colorado, Inc. 

Prepared for: 

Colorado Division of Reclamation, Mining and Safety 

May 7, 2020 
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Technical Memorandum

DATE: 7 May, 2020 
ATTENTION: Richard Mittasch 
PREPARED BY: Dave Hallman, PE, PG 

PROJECT:  Cross Mine 
COMPANY: Grand Island Resources, LLC 
REVIEWED BY: RM

SUBJECT:  Idaho Tunnel Portal – Slope Stability Analysis 

1.0 INTRODUCTION 
This Technical Memorandum has been prepared to present geotechnical stability analyses for the slopes 
adjacent to the Idaho Tunnel Portal in response to a Minerals Program Inspection Report from DRMS 
dated March 26, 2020 in conjunction with the Cross Mine, DRMS Permit No. M-1977-410.   As indicated 
in the Inspection Report from DRMS, the Idaho Tunnel (at the Caribou Mine) has collapsed creating 
potential slope stability issues near the northern permit boundary and the adjacent Caribou Road.  This is 
a concern pursuant to Rule 3.1.5(3) and C.R.S. 34-32-116(7)(h) which require areas outside of the affected 
land to be protected from slides or damage occurring during the mining operation and reclamation. 

The stability evaluation presented was based largely on observation and professional judgement as 
limited engineering data was available.  This work was conducted by Mr. David Hallman, a geological 
engineer with 37 years of experience and licensed as Colorado Professional Engineer (Civil) 26076, as 
affirmed by the stamp and signature affixed at the end of this document. 

1.1 BACKGROUND 

1.1.1. Location 

The Cross Mine site is located approximately 3 miles west of Nederland, Colorado adjacent to the 
Roosevelt National Forest, at an elevation of 9700 feet above mean sea level (MSL). The general location 
is parcels of land in Section 9, Township 1 South, Range 73 West of the 6 Principal Meridian, County of 
Boulder, State of Colorado.  This is an existing hard rock mining operation owned by Grand Island 
Resources Inc. (GIR), although at present, no active mining is being conducted.    

1.1.2. Portal Rehabilitation 

Entrance to the Idaho Tunnel at the mine site was in such a state of neglect and disrepair from long-term 
gradual deterioration that it was not safe to enter and operate the mine water system per the approved 
permit. In particular, the timber ground supports at the portal were tilted dangerously askew and the 
ground slopes adjacent to the portal also exhibited signs of shallow slope failures and sloughing, such as 
titled trees (Photograph 1).   
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Photograph 1 – Idaho Tunnel Portal prior to Rehabilitation 

The timbered tunnel entrance and area around the opening were excavated in November 2019 in order 
to stabilize the tunnel portal.  This effort involved excavating approximately 25 feet into the hillside, 
installing soil anchors, and applying a layer of shotcrete of variable thickness (Photograph 2).  This work 
was performed by Harrison Western Construction Corporation, a licensed contractor. 

The tunnel portal is being enlarged to a nominal 10-ft. x 10-ft. opening in order to replace the existing 
ground support which is failing and remove the loosened rock surrounding the present opening.  The 
enlarged tunnel opening is supported by steel sets installed at 4-ft center-to-center spacing with full 
lagging on the back and ribs.  The steel sets consist of W6x20 wide-flange I-beams and support posts.  The 
lagging consists of 3-in. x 8-in. Douglas Fir planks.  Grouted threadbar spillings were installed at 12-inch 
spacing above the tunnel opening prior to excavation. 

In December 2019 a roof collapse occurred a short distance into the tunnel during initial rehabilitation 
efforts by Harrison Western.  The roof failure occurred in an 11-12 ft section of unsupported ground as 
the tunnel opening was being enlarged through a section of mixed soil and decomposed gneiss.   The 
collapse completely blocked the mine opening, crushed the pipe carrying the flow of mine water, and 
daylighted in the slope below County Road 128 (Caribou Road), leaving a large remnant void above the 
tunnel opening which estimated to be approximately 65 cubic yards.   

 



Grand Island Resources, LLC  Page 3 
Idaho Tunnel Portal – Slope Stability Analysis   

Applied GeoLogic LLC           5/7/2020 

 

Photograph 2 – Current Condition of the Idaho Tunnel Portal.  The three safety cones and caution tape 
at the top of the slope mark the edge of Country Road 126 (Caribou Road).  The crown hole over the 

void is visible between the two small trees above the portal.   

 

1.1.3. Collapse Repair 

In late February 2020, two additional new steel sets were installed in the area of the tunnel portal beneath 
the collapse and lined with lagging on the ribs and back.  As with the initial two steel sets, these consisted 
of W6 x20 wide flange steel beams and posts installed on 4-ft center-to-center spacing.  Lagging consisted 
of 3-in. x 8-in.  treated Douglas Fir planks.  This design and installation were inspected and approved by 
Mr. David Hallman, a geological engineer with 37 years of experience and registered as Colorado 
Professional Engineer No. 26076.  

The narrow gap between the new ground supports and the existing ground was been closed using pieces 
of lagging, plywood, polyurethane foam, and caulk to create a tight seal.  The remaining void created by 
the portal collapse will be backfilled with pervious cellular concrete to provide permanent ground support 
that will stabilize the slope and allow drainage.   

The completed cellular concrete backfill will be significantly stronger than the soil which originally 
comprised the slope while imposing only a fraction of the weight.  This will serve to increase stability of 
the slope below the county road.  The flowable nature of the backfill will allow it to completely 
encapsulate the tunnel lining system in a solid mass to create robust permanent support for the mine 
entrance.   The previous nature of the backfill will allow groundwater to freely drain from the slope in 
order to ensure long-term stability. 
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Mix Design Information (per cubic yard): 

Cement: 622 lbs 
Water  323 lbs 
Cellular Foam:  18.7 cf 
Air Content: 69% 
Unit Weight: 35.0 pcf  
water/cement ratio: 0.52 
Permeability (ASTM D2434):  8.7 x 10-2 cm/sec 

Compressive Strength 
7-Day: 100 psi 
28-day: 214 psi 

Placing the cellular concrete backfill was originally scheduled for April 1, 2020 but was postponed due to 
the Corona virus and social distancing concerns.  At this time, it is not known when the work will resume.  
Following placement, the cellular concrete backfill will harden rapidly and allow rehabilitation of the 
tunnel to resume within several days following receipt of the appropriate approvals  

This Technical Memorandum presents the results of an engineering evaluation of the geotechnical 
stability of the overall slopes above and adjacent to the portal slopes, and provides this information to 
DRMS.  

1.2 Geology 

1.2.1. Regional 

The Caribou area, which is part of the Front Range Mineral Belt, is underlain by igneous and 
metamorphic rocks of pre- ambrian age.  These rocks are and, with the exception of locally covered by 
unconsolidated uaternary glacial and stream deposits. . is devoid of sedimentary rocks., The pre-
Cambrian rocks in the Caribou area and in the adjoining areas to the north and south are intruded by 
Tertiary igneous rocks which form several small stocks.  The three principal rock formations in the 
Caribou area are the Idaho Springs formation and the Boulder Creek granite of pre-Cambrian age, and 
the Tertiary monzonite of the Caribou stock. The Caribou stock also contains comprises small bodies 
of diorite, diabase, gabbro, and ultra-basic rocks. Minor units The Idaho Springs formation consists of 
include pre-Cambrian amphibolite, mica schist, biotite gneiss, quartz monzonite gneiss and pegmatite. 

1.2.2. Roadside Geology 

The Caribou Road (County Road 126) above the Idaho tunnel is located entirely in mixed soil and rock 
colluvium and regolith materials.  Fresh gneiss of the Idaho Springs formation is present a short distance 
above the road and to the south of the tunnel portal. 
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1.2.3. Tunnel Geology 

Figure 1 depicts a 1954 geologic map1 of the initial portions of the Idaho Tunnel which was annotated by 
the previous operator and local miner, Tom Hendricks.  As depicted on this map the ground conditions 
starting at the portal consist of “Alluvial Rock” transitioning to “Decomposed Granite” and then “Weak 
Hard Rock”, none of which are proper terms to describe the geology, although they do provide some 
indications in that regard. 

Geology exposed in the initial portal excavation and collapse void includes fractured and weathered 
blocky gneiss in the left wall or ‘rib’ when looking into the tunnel (Photograph 3).  This material is 
interpreted as similar to the “Weak Hard Rock” depicted on Figure 1.   

Photograph 3 – Weathered and fractured gneiss in the left rib beneath the portal collapse.  Green paint 
marks at 4-ft intervals mark the approximate location for the next steel sets.   

The right rib of the portal in the area of the collapse occurs in granular decomposed gneiss overlying 
deeply weathered blocky gneiss (Photograph 4).  This material is interpreted as similar to the 
“Decomposed Granite” depicted on Figure 1.   

Regolith and colluvial soils are exposed in the collapse void above the tunnel horizon (Photograph 5), 
excavation wing walls (Photograph 6), and the Caribou Road cut.   This material is interpreted as similar 
to the “Alluvial Rock” depicted on Figure 1.   

1 Moore, F.B., Cavender, W.S., and Kaiser, E.P., 1954; “Geology and Uranium Deposits of the Caribou Area, Boulder County, 
Colorado.” US Geological Survey Trace Elements Investigations Report 228, March 1954 
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Photograph 4 – Decomposed gneiss overlying weathered and fractured gneiss in the right rib beneath 
the portal collapse.  Green paint marks the approximate location of the next steel sets at 4-ft intervals.  

Photograph 5 – Regolith and colluvium exposed in the walls of the collapse void.  The threaded bars 
are some of the spillings which were installed before enlarging the portal excavation. 
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Photograph 6 – Regolith and colluvium exposed in the right (north) wing wall of the portal excavation. 

GIR has explored the first 200 ft of the Idaho Tunnel in order to investigate the corresponding ground 
conditions that can be anticipated during the rehabilitation efforts.  Starting from the back of the last steel 
set, the existing ground support consists of timber sets with full lagging on the back and ribs for the next 
41 ft, followed by rock bolts and chain link mesh.  The timber sets retain loose soil and rock, obscuring the 
undisturbed ground.   Loose blocky material has also fallen onto much of the chain link and pulled it from 
the roof in places.  The ground mass and rubble observed consists of granular fragments of decomposed 
rock mixed with blocky pieces of rock, transitioning more to angular pieces of highly fractured weathered 
rock with increasing distance into the tunnel.  Other than a change in the type ground support previously 
employed, there does not seem to be a well-defined point in the tunnel at which a change from 
“Decomposed Granite” to “Weak Hard Rock” occurs.  It appears to be a gradual transition with some of 
each type of material found within the other.     

At approximately 200 ft from the new portal there is a collapse after which, the rock exposed in the sides 
of the tunnel (ribs) appears to be fresh and less fractured gneiss, the tunnel exhibits a more regular 6 ft x 
6 ft opening, and there is no ground support visible.   This is interpreted as the “Hard Rock with Fractures” 
indicated on Figure 1.    
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2.0 PROBLEM DESCRIPTION 
Figure 2 presents a plan and profile of the Idaho Tunnel based on 10-ft topographic contours of the original 
ground surface.  Superimposed on this figure are the approximate position of the rehabilitated tunnel 
portal following excavation.    

The material encountered during portal excavation and currently exposed in the wing walls consisted of 
regolith and colluvium, with some decomposed rock encountered at depth.  The excavated slopes stood 
unsupported following excavation and were dry at the time (Photograph 7).  The maximum height at the 
taller left (south) wing wall is 28 ft, sloping at an angle of 70-80 degrees from horizontal.  The top of the 
excavation is approximately 40 ft from County Road 128 (Caribou Road) at the closest point and 20 ft 
lower in elevation.  This creates potential long-term concerns for stability of the road. 

Photograph 7 – Idaho Tunnel Portal following excavation 

The excavated slope above the portal opening and wing walls were reinforced with 10- and 20-ft soil nails, 
6-gauge wire mesh, and nominal 6-inches of fiber-reinforced shotcrete.  Grouted threadbar spillings were
also installed at 12-inch spacing above the portal.  These were reportedly 35 ft long, extending into harder
ground and grouted.  Unfortunately, little as-built documentation is available.

As of May 2, 2020, the sink hole above the collapse has  slightly in size.  Otherwise, there are no 
obvious signs of slope stability issues with the excavation or adjacent slopes, such as cracking or 
slumping, despite the occurrence of spring thaw and presence of some ground water.  Locations which 
had been seeping water have stopped (Photograph 2) and the ground exposed in the non-
shotcrete covered margins of the excavation has dried considerably.   
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3.0 STABILITY ANALYSIS 

3.1 Approach 
The stability analyses were conducted as two-dimensional limit-equilibrium analysis using commercially 
available software.  Three cases were considered at which the slope was observed to be stable and 
therefore must exhibit a Factor of Safety (FoS) greater than unity; at the end of excavation, during spring 
thaw, and with an open void present.  For the end of excavation scenario, the slope reinforcement was 
neglected in the analysis and the slope was assumed to be fully drained.  For the spring thaw scenario, 
the presence of groundwater in the slope was considered in the analysis.  The open collapse void and 
backfilled void were considered separately.   

The actual FoS should be higher than the results presented for 2D analyses section due to the concaved 
slope orientation and 3D edge effects.  Studies have shown that these 3D effects can become significant, 
often increasing the FoS by 10-20 percent, or even more2.  This effect tends to become more significant 
as the amount of slope curvature increases, particularly as the ratio of the slope width to slope height 
drops below 3.  In the case of the Idaho Tunnel Portal, the excavation has a relatively narrow open width 
of approximately 30 ft at the base of the mouth of the excavation relative to a height ranging from 15 to 
28 ft.  These effects have been considered qualitatively in the results discussion. 

3.2 Software 
The stability analyses were conducted using the RocScience SLIDE2 software, a 2D slope stability program 
for evaluating the safety factor or probability of failure, of circular and non-circular failure surfaces in soil 
or rock slopes. Slide2 analyzes the stability of slip surfaces using vertical slice or non-vertical slice limit 
equilibrium methods like Bishop, Janbu, Spencer, and Sarma, among others.  Search methods can be 
applied to locate the critical slip surface for a given slope.  The Bishop method of slices for circular failures 
surfaces while the Janbu method of slices for satisfying both moment and force equilibrium was adopted 
for non-circular surfaces.   

The Slide2 software also allows the effects of slope reinforcement to be included in the analyses. 

3.3 Model Input 

3.3.1. Slope Geometry 

An idealized representative two-dimensional cross-section was considered for analysis.  This section 
consisted of the profile along the axis of the tunnel included on Figure 2, at the maximum cut slope on 
the left (south) side of the portal excavation.  The idealized slope consisted of a 28-ft high excavation at 
an angle of 75-degrees then natural ground sloping at approximately 40 ft to the edge of the 20-ft wide 
County Road.   Figure 3 presents the idealized slope stability cross-section superimposed on the tunnel 
profile section.    

Included on this figure is the assumed material distributions as described in the following section. 

2 Zhang, Y., Chen, G., Zheng, L., Li, Y., and Zhuang, X,. 2013; “Effects of geometries on three-dimensional slope stability.” Canadian 
Geotechnical Journal. Vol.  50, No. 3, pp. 233 – 249. 
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3.3.2. Material Distribution 

An “Alluvial Rock” soil unit was assumed to comprise the first 40 ft of the original tunnel as depicted on 
Figure 2.   Based on the rock materials exposed at the base of the portal excavation (Figure 7) and currently 
exposed in the tunnel ribs (Photographs 3 and 4), this is a conservative assumption as at least some 
portions of this interval will include decomposed or weathered rock.   

For the stability analysis, the “Decomposed Granite” unit was assumed to comprise the next 33 ft at the 
tunnel horizon.  The transition from “Decomposed Granite” to “Weak Hard Rock” was modeled to coincide 
with the change in the type of ground support used in the tunnel.  This is slightly further into the slope 
than the geology depicted on Figure 1 and therefore, more conservative. 

This layered profile was then carried up the height of the slope for the stability analysis section as depicted 
on Figure 3.  In reality, these layers are likely thickest at the toe of the slope down at the portal level and 
taper in thickness moving higher up the slope and this assumption will also be conservative. 

3.3.3. Material Properties 

The analyses incorporated shear strength parameters for the soil material, decomposed rock and weak 
weathered rock mass separately. Since the slope height is not great, the shear stresses will be low.  For 
the low range of stresses present, equivalent linear Mohr-Coulomb shear strength parameters were 
assumed.   

During excavation the regolith and colluvium “Alluvial Rock” unit was observed to stand near-vertical for 
up to 28 ft without ground support.  From an engineering perspective this material consists of poorly-
graded sandy gravel with cobbles, silt and clay (GP).  For the purposes of the stability analysis this material 
was assigned a friction angle of 38 degrees and 500 psf cohesion with a moist unit weight of 125 pcf.  
Areas which contain a higher proportion of coarse rock fragments will exhibit higher shear strength, and 
the overall average strength is likely higher, however, if failure were to occur it will tend to pass through 
the weaker materials which offer less resistance. 

From an engineering perspective the “Decomposed Granite” unit consists of rock which has been 
weathered and decomposed in situ, but has not been disturbed and retains the original rock fabric.  This 
material represents a weak rock mass for which the Hoek-Brown criterion3 was used to estimate the 
average rock mass strength across this material based on a large body of empirical data.  Assumed rock 
mass parameters for Decomposed Rock: 

Intact Rock UCS  = 1000 -2000 ksf (7,000 – 14,000 psi) 
GSI = 15 (Disintegrated with highly weathered surfaces with soft clay coatings or infilling) 
mi = 25 
D = 0 

3 E.Hoek and E.T.Brown, 2018; “The Hoek–Brown Failure Criterion and GSI – 2018 Edition.” Journal of Rock Mechanics and 
Geotechnical Engineering, Volume 11, Issue 3, June 2019, Pages 445-463 
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The “Weak Hard Rock” unit represents highly fractured rock with some weathering and is quite variable.  
In some areas the material is quite weathered and grades into fully decomposed rock, while in other areas 
it more closely resembles fractured hard rock with little weathering present.  Assumed rock mass 
parameters for Weak Hard Rock: 

Intact Rock UCS = 1000 -2000 ksf (7,000 – 14,000 psi) 
GSI = 45  (Blocky/Disturbed/Seamy with rough, slightly weathered, iron stained surfaces  -or- Very 
Blocky with smooth, moderately weathered and altered surfaces)  
mi = 25 
D = 0 

3.3.4. Ground Support Elements 

Due to their relatively short length and irregular pattern of placement, the soil anchors were neglected in 
the analyses.  The shotcrete will have little overall effect on global stability of the slope and was also 
neglected in the analyses for conservatism. The primary purpose of the shotcrete is to control shallow 
surface sloughing and raveling. 

3.3.5. Idaho Tunnel 

Due to the ground support elements that will be employed and its small size relative to the scale of the 
slope, the tunnel opening was not included in the stability section.  Spillings installed above the top of the 
tunnel opening will become integrated with the cellular concrete void fill to help stabilize the opening and 
face of the excavation below the County Road.  Its is anticipated that additional spillings and possibly 
forepolling will be required when tunnel rehabilitation resumes.   These measures as well as the timely 
installation of steel sets or shotcrete and mesh as ground support for the tunnel will be employed to 
prevent additional collapse beneath the road. 

3.3.6. Groundwater Conditions 

The slope was initially modeled as drained, without groundwater to calibrate the model to conditions 
which existed as the excavation was completed.    

Subsequently, a parametric study was conducted to evaluate the sensitivity to water levels to reflect 
conditions which may exist during spring thaw.  This was conducted by progressively raising a perched 
water table within the Alluvial Rock unit in 5 ft increments to evaluate the effect this had on the Factor of 
Safety. 

3.3.7. Collapse Void 

The open collapse void was neglected in the base case analyses since it is not present everywhere within 
the slope.  However, its inclusion is useful for back analysis to provide constraint on the shear strength of 
the material comprising the slope.  

The 200 psi cellular concrete void fill is much stronger than the soil and rock colluvium material it replaces.  
Additional runs were made to assess the amount of beneficial effect this mass of stronger material has on 
stability of the slope in the sections where it will be present. 
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4.0 ANALYSIS RESULTS 
Analysis of the slope under drained conditions indicates a minimum Factor of Safety (FoS) failure surface 
of 1.36 for a non-circular failure of the excavation slope.  The minimum FoS for a failure surface which 
intersects the County Road was only slightly higher at 1.37.  Figure 4 presents a summary of these stability 
analysis results and includes the critical failure surface as well as a summary plot of all trial failure surfaces 
color-coded by FoS.  These analyses demonstrate that the lower FoS failure surfaces pass entirely through 
the colluvium and regolith soil materials due to the slope geometry.  The position of the weak hard rock 
and decomposed rock beneath the slope has little to no effect on the overall stability.   

During spring thaw, several areas of seepage were observed coming through the shotcrete 
facing (Photograph 2).  This seepage indicates that portions of the slope may become saturated during 

.  The seepage is not present everywhere and does not discharge 
uniformly from the slope which suggests isolated areas of seepage flow rather than complete 
saturation.   Table 1 presents a summary of perched water depth with the Alluvial Rock unit versus 
FoS.  As indicated in this table, a perched water depth of 15 ft, or about half the thickness of the 
material, results in a FoS of 1.0.  Figure 5 depicts the stability section with the assumed perched water 
table and critical failure surface from this analysis. 

Including the open collapse void in the stability section reduces the minimum FoS to 0.74 for a non-circular 
and 0.90 for a circular failure surface respectively, indicating a condition of instability.  Since the slope was 
observed to be stable despite the presence of the tunnel and open void, these results serve to 
demonstrate that the shear strength adopted for the regolith and colluvial soils is conservatively low. 
These results are presented in the summary included in Table 1. 

Including the 200 psi cellular concrete void fill within the stability section increases the FoS considerably.  
The minimum FoS for all trial failure surfaces passing through the cellular void fill is above 4.0.   

Table 1 – Stability Analysis Summary 

Model Case Water Depth 
(ft) 

Minimum FoS 
Janbu, 

non-circular 
Bishop, 
circular 

Fully Drained 0 1.36 1.46 
Perched Water 5 1.32 1.46 
Perched Water 10 1.12 1.40 
Perched Water 15 1.00 1.24 

Open Void 0 0.74 0.90 
Cellular Concrete 0 > 4.0 > 4.0



Figure 4

Stability Analysis Summary
Base Case, Drained, Non-Circular
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5.0 CONCLUSIONS 
For geotechnical stability of the Country Road a required minimum FoS is not defined by the current 
Boulder County Multimodal Transportation Standards4.  The Colorado Department of Transportation 
(CDOT) Geotechnical Design Manual5 requires a minimum FoS of 1.1 during construction and 1.3 under 
long term static loading conditions for embankment and cut slopes except where failure or significant 
deformation will affect bridges or critical facilities.  Design for seismic loading conditions is not required 
by CDOT for non-critical slopes. 

The results of the analyses and discussion presented herein are sufficient to demonstrate that the slope 
meets the CDOT stability criteria for the construction case in its current condition.  With a calculated 
minimum FoS of 1.36 for the slope under drained conditions, the 2D analyses also demonstrate that the 
slope will meet the CDOT criteria for long-term static loading conditions provided that adequate drainage 
can be maintained.    

The presence of seepage during spring thaw indicates that some saturation of the slope may occur during 
seasonally high water levels.  This can have a significant deleterious effect on stability of the slope. 
Parametric analyses suggest that should the surficial colluvium and regolith soil materials become 
saturated over approximately half their thickness then instability could occur.  However, seepage from 
the slope does not appear uniformly which suggests isolated areas of seepage flow through discrete 
pathways typical in mountainous terrain, rather than complete saturation.   The shotcrete facing should 
be provided with weep holes to prevent the buildup of water pressure in the slope behind the shotcrete. 

The Idaho Tunnel also serves as a drain to some extent to limit water pressures in the slope.  The collapse 
void will be mitigated by backfilling it with pervious cellular concrete which will increase this effect.  
Stability of the slope could be further enhanced with horizontal drains if necessary. 

The cellular concrete void fill is much stronger than the colluvial material it replaces and increases the FoS 
significantly when included in the analyses by imparting a buttressing effect.  There are areas of the 
excavated slope on either side of the portal which would have none of this material in section.  However, 
the actual FoS on these sections should be higher than 2D analyses results due to 3D effects related to 
the concaved slope orientation and adjacent areas which are buttressed by the cellular concrete void fill.  

Spillings installed through the cellular void fill and similar ground control elements installed when 
rehabilitation of the tunnel resumes will serve to underpin the portion of the slope directly above the 
Idaho Tunnel and below the County Road.  Permanent tunnel lining ground support installed as the tunnel 
is rehabilitated will ensure that stability of the tunnel itself does not impact the road.    

The slope stability evaluation presented was based largely on observation and professional judgement as 
limited engineering data was available.  Data deficiencies at this time include: 

As-built configuration of the portal excavation
Accurate topographic data for the slope and road
Subsurface geology beneath the slope

4 https://assets.bouldercounty.org/wp-content/uploads/2017/02/multi-modal-standards.pdf  
5 https://www.codot.gov/business/designsupport/materials-and-geotechnical/programs/geotech/docs/cdot-gdm 



Figure 5

Stability Analysis Summary
Spring Thaw, Undrained, Non-Circular

Idaho Tunnel Portal Slope Stability
Project

Title

Scale As Shown

File No.

Rev 0

05/06/20

05/06/20

05/06/20

Review:

Check:

GIS:

Project No.  US 0401

JST

JST

JST

Pa
th

: C
:\U

se
rs

\js
t5

2\
D

oc
um

en
ts

\N
M

X
\G

IS
\P

ro
je

ct
s\

N
ed

er
la

nd
\A

rc
M

ap
\D

R
M

S
\T

un
ne

l S
ta

bi
lit

y\
Fi

gu
re

 5
 - 

St
ab

ili
ty

 A
na

ly
si

s 
S

um
m

ar
y.

m
xd



Grand Island Resources, LLC Page 1  
Idaho Tunnel Portal – Slope Stability Analysis 

Applied GeoLogic LLC 5/7/2020 

Groundwater conditions
Laboratory testing data to determine the geomechanical properties of the materials comprising
the slope
Shotcrete thickness distribution
Soil anchor installation details and pullout capacity

This study should be updated and reassessed once additional data such as the as-built slope geometry 
becomes available.  In other cases, the cost and effort required to refine the analyses may be more than 
the value provided.  For example, the cost to accurately characterize the highly variable geologic 
conditions within the slope may be higher than the cost implications of adopting conservative 
assumptions, such as those provided herein.  Similarly, the cost to accurately characterize and monitor 
the potential ground water variations would likely be higher than the cost to install horizontal drains to 
ensure drainage.   

Stability analysis of the Idaho Tunnel portal slopes was conducted by Mr. David S. Hallman, licensed as 
Colorado Professional Engineer (Civil) 26076, as affirmed by the stamp and signature affixed below. 

5/7/2020 



APPENDIX I 

 

DOW WILDLIFE STATEMENT  
 

A Division of Wildlife statement will not be required for this Amendment Application.  However, GIR 
will conduct its mining and reclamation operations so that wildlife resources are properly considered and 
protected to the extent possible    



APPENDIX II 

 

WEED CONTROL PROGRAM  
 

GIR will comply with the State of Colorado and Boulder County Noxious Weed Control Regulations.   

In addition, GIR will do routine surveys to identify noxious weeds and make timely arrangements for 
control and treatment.  GIR will keep a record of mine site areas needing and having noxious weed 
control.      



ATTACHMENT I 

 

STREAM FLOW RATES AND SURFACE WATER 
QULITY DATA  

 

STREAM FLOWS:  

Stream Flow data are fro the following source:  

 Stream Flow Data for Colorado – Water Year 2008, Colorado Division of Water Resources  

No actual stream flow data are available for Coon Track Creek or North Beaver Creek into which Coon 
Track Creek and Hicks Gulch flow.  North Beaver Creek flows into Middle Boulder Creek at Nederland, 
CO .        









 

ATTACHMENT II COMPOSITE ROCK 
ANALYSIS 

General Site Mineralization: 

The mining district is located near the northeastern exposed limit of the Colorado Mineral Belt. The 
deposits of the Caribou district have been described by the U.S. Geological Survey (USGS) as 
"polymetallic veins with abundant carbonates or the associated wall rock has been altered to contain 
carbonates." The vein structures occur as steeply dipping northeast-striking veins that cut the east/west 
striking veins. The vein mineralization was emplaced during multiple phases (up to seven) and includes 
early and persistent pyrite, copper, zinc, lead, and silver sulfides and gold. A relatively early carbonate-
rich phase resulted in common dolomite, calcite, rhodochrosite, and other carbonate minerals in the veins. 
These carbonates are indicative of the acid-neutralizing potential of the ore body, and therefore the lack of 
any acid rock drainage potential. Baseline water sampling over the last twenty years confirms these 
conclusions with consistently low metal loading and pH levels in the range of 6.4 to 7.6. 

Potential for Acid Rock Drainage: 

Given the nature of the host rock and ore body, acid rock drainage (ARD) should not occur. (Prior 
analyses submitted and reviewed by the DRMS have shown the host rock and ore body to be non-acid 
producing.) 

 

 


