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EXECUTIVE SUMMARY 

Homestake Mining Company of California (HMC) operated the Pitch Uranium Mine (mine) located in 

Saguache County, Colorado from 1979 until 1984. The mine extracted uranium ore and trucked it to their 

mill in Grants, New Mexico. In 1984, operations were suspended, and the mine was placed into care and 

maintenance. Incremental reclamation and revegetation of mine site disturbances were performed from 

1985 to 1993. In 1993, HMC initiated the process of permanently closing the mine. 

Since 1993, closure and reclamation activities have included pit wall grade-down and partial backfilling of 

the North Pit to reduce pit wall movement, contouring and revegetation of the approximately 230 acres of 

disturbed area, construction of a plug in the historical Pinnacle underground mine adit to reduce seepage 

and improve water quality, monitoring of slope stability in the North Pit and South Mine area, monitoring of 

the phreatic surface in the Indian and Tie Camp Rock dumps, construction of surface water controls, and 

dismantling and removal of the Radium Treatment Plant (RTP) and associated foundation materials and 

soils that were placed in the Tie Camp Disposal Cell.   

During 2017, HMC maintained the remaining mine facilities and fulfilled permit and license-related 

compliance programs, which included the following activities: 

• Monitored water quality at the Colorado Discharge Permit System (CDPS) permit (No. CO0022756) 

compliance point Outfall 001A (also known as SW-33) and submitted monthly discharge monitoring 

reports to the Colorado Department of Public Health and Environment (CDPHE) Water Quality 

Control Division per the requirements of the CPDS permit effective January 1, 2010. 

• Performed inspection and reporting per the terms and conditions of the Radioactive Materials 

License issued by the CDPHE – Hazardous Materials and Waste Management Division (Permit 

No. 150-01), Amendment 15, and subsequent Amendment 16, which was issued on June 15, 2017. 

• Monitored the drainage, stabilization, and reclamation in the constructed marsh areas near the 

location of the former RTP and the drainages upstream from the sediment control pond. 

• Monitored pit wall slopes on the south and east walls of the North Pit, the east wall of the South 

Mine area, and the Indian and Tie Camp Rock Dumps.   

• Monitored the drainage channel that was constructed in 2013 between the 10,800 and 10,600 

benches on the east wall of the North Pit.  

• Monitored erosion and drainage repairs on the northwestern side of the Indian Rock Dump above 
the clay and low-grade ore stockpiles.  

• Installed and monitored three inclinometers on the Indian Rock Dump along the drainage ditch 

approximately halfway between the toe and the 10,300 bench to monitor slope stability during and 

after 2017 phosphate injection activities.  

• Monitored the continued effectiveness of grading on the top three benches and slope face of the 

Tie Camp Rock Dump to reduce sedimentation on the benches and movement of stormwater and 

snowmelt off the benches and reduce erosion on the dump slope.  

• Inspected cover repair completed in 2011 on the drainage channel on the Tie Camp Low Grade 

Ore Stockpile/Disposal Cell. 

• Monitored precipitation at the onsite rain gauge, which recorded 21 inches of precipitation during 

the monitoring period from November 2016 through October 2017, compared with 20 and 23 inches 

during the 2016 and 2015 periods, respectively. 
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• Monitored groundwater levels in piezometers within and adjacent to the underground mine 

workings and monitored springs and seeps potentially influenced by the re-saturation of the 

underground mine workings.  

• Monitored groundwater levels in piezometers in both the Indian and Tie Camp Rock Dumps. 

• Continued noxious weed control. 

• Monitored monuments and piezometers on the sediment control pond embankment per the 

requirements of the Colorado Division of Water Resources.  

• Installed and operated the advanced monitoring system at SW-33, including water quality sondes 
(pH, oxidation-reduction potential, conductivity, turbidity, and temperature) and sensors (phosphate 
and radiometric).  

• Installed a solar power system to power the advanced monitoring system. 

HMC continued to evaluate Best Management Practices (BMPs) to achieve uranium mass load reduction 

at SW-33. Field activities in 2017 focused on expanded field implementation of the source control and 

treatment BMPs. The feasibility and potential uranium load reduction associated with surface 

improvements/infiltration management and physical water management options were also advanced in 

2017. Specific field activities included:  

• Installed eight recirculation/monitoring wells, including three wells in the underground mine 

workings area and five wells at the Indian Rock Dump.  

• Completed surface improvements to facilitate injection system construction.  

• Constructed and operated phosphate injection systems to facilitate uranium load reduction in the 

underground mine workings and Indian Rock Dump.  

• Constructed and operated an in-ground Engineered Treatment Cell (ETC) containing blended zero 

valent iron media, and 55-gallon drum-scale ETCs containing biochemical reactor media.  

• Constructed and tested the treatment residuals management system.  

• Assessed the feasibility of and potential uranium load reductions associated with surface 

improvements/infiltration management and physical water management options. 

The phosphate injection systems were successfully constructed and are fully operational. Activities 

conducted from 2015 through 2017 demonstrated the feasibility of in-situ uranium load reduction within 

source zones, and it is anticipated that downstream surface water uranium reductions will be observed with 

continued system operation.  
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1. INTRODUCTION 

This 2017 Annual Reclamation Report (report) has been prepared to fulfill the Homestake Mining Company 

(HMC) annual reclamation reporting requirements to the Colorado Division of Reclamation, Mining, and 

Safety (DRMS) for Reclamation Permit Number (No.) M-1977-004 for the Pitch Reclamation Project. The 

Pitch Reclamation Project is located in Township 48 North, Range 6 East, Saguache County, Colorado 

(Figure 1). The Pitch Reclamation Project consists of approximately 230 disturbed acres situated at 10,000 

to 11,000 feet above mean sea level (amsl) on fee land owned by HMC. Reclamation activities conducted 

by HMC at the Pitch Reclamation Project are provided on Figure 2, with activities conducted in 2017 

presented separately from previous years. This report focuses on reclamation, monitoring, and remediation 

activities conducted at the Pitch Reclamation Project during the 2017 calendar year. Documentation of 

reclamation conducted in previous years is provided in prior annual reports. 
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2. LAND DISTURBED IN 2017 

Surface disturbances in 2017 were associated with effectively conveying snowmelt and stormwater to 

minimize erosion and siltation on areas previously disturbed during historical mining. Additional surface 

disturbances in 2017 were associated with uranium load reduction Best Management Practices (BMPs) 

being implemented to establish the lowest practical level (LPL) for uranium at the Colorado Discharge 

Permit System (CDPS) permit (No. CO0022756) compliance point Outfall 001A (also known as SW-33). 

Associated activities included piezometer/inclinometer drilling and completion, placement of drill cuttings in 

the Tie Camp Disposal Cell, installation of platforms for two phosphate injection systems, engineered 

treatment cell (ETC) construction, and long-term reagent storage as described below. The activities 

summarized below were approved by DRMS in April 2017 under Technical Revision No. 8 (TR-8), which is 

included in Appendix A.  

The following drilling activities resulted in surface disturbances of approximately 0.5 acre of previously 

disturbed or reclaimed ground:  

• Four new piezometers installed at the 10,300 bench and one shallow piezometer near the toe of 

the Indian Rock Dump to facilitate phosphate injection activities. 

• Three inclinometers installed along the drainage ditch approximately halfway between the toe and 

the 10,300 bench to monitor Indian Rock Dump slope stability during and after the 2017 phosphate 

injection activities.  

• Three new piezometers installed into the underground mine workings, including two piezometers 

along the 10,600 level and one piezometer along the 10,500 level to facilitate phosphate injection 

activities.  

• Two exploratory boreholes, including one borehole in the South Mine area adjacent to the 

underground mine workings to collect slope stability information, and one near the North Pit Lake 

outflow to collect additional geotechnical data. 

Drill cuttings with counts per minute above background values were segregated and placed into an 

approximately 20-foot by 20-foot area excavated to approximately 4 feet deep, compacted and covered 

with sufficient existing cover material to obtain background gamma readings as required by the Radioactive 

Materials License (RML) and the associated Radiation Work Permit.  

Two platforms were created to accommodate the phosphate injection systems. One platform was on the 

Indian Rock Dump 10,300 bench access road, and one was immediately east of piezometers P-4 and P-

11 associated with the injection system of the underground mine workings. Surface disturbances associated 

with the platforms included grading/leveling of two approximately 25-foot by 50-foot areas. Riprap was 

placed adjacent to the platform at the underground mine workings to limit potential erosion on the 

associated slope (Photograph 1). The platforms associated with the underground mine workings and Indian 

Rock Dump phosphate injection system are shown in Photographs 2 and 3, respectively.  

In 2017, a small ETC was constructed adjacent to the Tie Camp drainage. Surface disturbances to 

previously reclaimed ground included:  

• Clearing of vegetation and leveling of ground surfaces leading up to and adjacent to the surface 

disturbance areas to facilitate access, staging, and handling of equipment and reagents.  

• Mechanical excavation within a rectangular zone approximately 15 feet long by 5 feet wide by 3 

feet deep (Photograph 4). 
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• Emplacement of piping and a riprap channel to route water to and from the Tie Camp drainage 

(Photograph 5). 

Displaced alluvium was located adjacent to the excavated area for future use. Other areas identified above 

were used were used to stage treatment infrastructure. No grading or clearing of vegetation was conducted 

at these locations. Specifically:  

• A chemical storage area with secondary containment and fencing (approximately 10 feet by 10 

feet) was placed in the Tie Camp Disposal Cell area (Photograph 6).  

• The treatment residuals management (TRM) dosing system included two separate stations of 

approximately 5 feet by 5 feet each. The dosing infrastructure was staged on Indian Rock drainage 

between the toe of the Indian Rock Dump and the sediment control pond, with one station along 

Indian Rock drainage just downstream of monitoring location IC (Figure 3) and immediately 

upstream of the beaver ponds and a second station near the Indian Rock drainage inflow to the 

sediment control pond.  

The areas associated with uranium load reduction activities will continue to be used in 2018. The areas will 

be reclaimed once the infrastructure and piezometers/inclinometers are no longer being used as part of 

reagent injections and/or long-term monitoring program. Should select areas deemed to be no longer 

needed, they will be reclaimed. Eventual closure and reclamation will include plugging and abandonment 

of piezometers and/or inclinometers in accordance with Rule 16 of the Colorado Water Well Construction 

Rules. Following removal of piping and engineered structures associated with uranium load reduction 

BMPs, disturbed ground will be recontoured and revegetated, with grading for drainage, 

scarifying/harrowing, and fertilizing to be conducted as necessary for proper reclamation.  

 
Photograph 1: Riprap being placed adjacent to the underground mine workings injection system 

platform  
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Photograph 2: Underground mine workings injection system platform  

 

Photograph 3: Indian Rock Dump injection system platform 
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Photograph 4: Area excavated for the ETC  

 

Photograph 5: ETC riprap channel used to route treated water to Tie Camp Drainage 
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Photograph 6: Chemical storage area with secondary containment and fencing   
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3. RECLAMATION ACTIVITIES IN 2017 

During 2017, the primary maintenance and reclamation activities focused on regrading of roads to repair 

seasonal damage and maintain positive drainage to minimize erosion and noxious weed control. These 

reclamation activities are described in the following subsections. Several areas that were not reclaimed in 

2017 are also discussed to illustrate the success of previous reclamation activities and summarize planned 

activities. 

3.1 Drainage and Erosion Control – North Pit and South Mine Area 

3.1.1 North Pit  

Snowmelt, summer precipitation, and springs in the east wall of the North Pit have caused recurring erosion 

since the pit was developed almost four decades ago. A topographic low exists on the east wall of the North 

Pit between the 10,800 and 10,600 benches that concentrates surface drainage from a relatively large area 

above the crest of the east wall. In 2010, displacement in the 10,600 bench, coupled with snow pack and 

precipitation, caused a pond to form. The pond was graded and filled to re-establish appropriate drainage 

along the bench. The repairs were effective in keeping water from ponding on the 10,800 and 10,600 

benches. In 2012, a diversion ditch was constructed to channel water from the 10,800 bench to the 10,600 

bench and on to the “Spring” channel. This channel was effective until May 2015 when a sluff occurred on 

the east wall of the North Pit below the 10,800 bench. The area continues to be monitored following 

snowmelt to confirm that water does not pond on the 10,800 or 10,600 benches. Photograph 7, taken in 

2017, shows that no additional sluffing has occurred on the east wall of the North Pit since 2015. Photograph 

8 shows the diversion ditch in 2017. Photograph 9 was taken in October 2017 following fertilizer addition 

on the 10,800 bench above the diversion ditch. Straw bales were also placed for additional erosion control.   

 
Photograph 7: East Wall of North Pit below the 10,800 bench in 2017 showing no additional sluffing  
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Photograph 8: East Wall of the North Pit in 2017 with the diversion ditch constructed in 2012 to 

channel water from the 10,800 bench to the 10,600 bench 

 

Photograph 9: East Wall of the North Pit in 2017 from the 10,800 bench above the diversion ditch 
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3.1.2 South Mine Area 

Monitoring in 2015 identified additional slope displacement on the east wall of the South Mine area, 

including redevelopment of tension cracks that showed both vertical and horizontal offsets. The total 

displacement of the tension cracks was on the order 1 to 2 feet. The heavy precipitation in late spring is 

likely the cause of the accelerated slope displacement and related tension crack development. In 2016, 

these cracks were graded closed, positive drainage of the bench was re-established, and a lower bench 

was added to the slope. However, the tension cracks reappeared in 2017 (Photograph 10). Additional 

control measures will be considered in 2018. Reclamation activities in the South Mine area was limited to 

monitoring of current roadways and slopes. Additional activities were conducted in the South Mine area in 

support of the installation of new piezometers and other injection/recirculation infrastructure as described 

in Section 4.  

  
Photograph 10: Tension cracks redeveloped in 2017 in the East Wall of the South Mine area 

3.2 Drainage and Erosion Control – Indian and Tie Camp Rock Dumps 

3.2.1 Tie Camp Rock Dump   

In 2012, repair work was completed on the top three benches and dump slope faces between benches to 

remove sediment build up that was directing snowmelt and stormwater down the dump face and creating 

rill erosion. Monitoring in 2017 showed that the repairs completed in 2012 have resolved issues on the top 

three benches and that the repairs continue to function. Photographs 11, 12, and 13, taken in 2017, show 

snowmelt and precipitation continue to move off the bench into the adjacent forested area with no sediment 

buildup and rill erosion on the face of the rock dump.  



Pitch Reclamation Project Colorado Mined Land Reclamation Board — 2017 Annual Reclamation Report 

10 

 

Photograph 11: Tie Camp Rock Dump upper bench 

 
Photograph 12: Tie Camp Rock Dump looking down to the stilling basin from the bottom bench 

showing no signs of erosion in 2017 
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Photograph 13: Tie Camp Rock Dump slope face with no sign of rill erosion in 2017 between second 

and third benches 

3.2.2 Indian Rock Dump  

Erosion on the Indian Rock Dump was identified in 2010 (Photograph 14). Repairs were completed in 2012 

and included grading and placement of boulders and riprap in the groin areas west of the Indian Rock 

Dump. The repairs continue to be effective in 2017 (Photograph 15).  

 
Photograph 14: Indian Rock Dump groin area erosion in 2010 
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Photograph 15: Indian Rock Dump groin area in 2017 showing no additional erosion 

3.3 Revegetation  

In 2017, revegetation activities focused on fertilization of areas that have been previously revegetated, 

including the 10,800 bench on the east wall of the North Pit above the diversion ditch.    

3.4 Noxious Weed Control  

Noxious weed control was undertaken on isolated occurrences of Canadian Thistle and Scentless 

Chamomile (Matricaria perforata) on the site. Pest Away has assisted with noxious weed control since 

2012, resulting in a large reduction in both noxious weeds. On August 15, 2017, Pest Away sprayed 

approximately 120 gallons of Milestone with Telar XP at 7ounces per acre and Escort XP w/R-11 Activator 

at 2 ounces per acre near roads and reclaimed areas. Pest Away returned on September 26, 2017 to spot-

treat areas with approximately 55 gallons of the same mixture.  

3.5 Access Road  

The Pitch Uranium Mine (mine) access road was repaired and reseeded in 2016 due to sluffing that 

occurred in 2015. In 2017, the revegetation was not well established. The repaired areas will be reseeding 

again in 2018.  

3.6 Constructed Marsh Areas  

Reclamation-related activities in 2017 consisted of continued monitoring of the improvements to the 

constructed marsh area near the location of the former Radium Treatment Plant (RTP) and the drainages 

above the sediment control pond. Photograph 16 reflects the growth of cattails and sedges in 2017. 
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Photograph 16: Cattail and sedge growth near the former RTP site in 2017 

3.7 Tie Camp Disposal Cell 

In 2011, the surface water drainage channel on the Tie Camp Disposal Cell was repaired to correct erosion 

issues noted during an inspection by the Colorado Department of Public Health and Environment (CDPHE). 

The erosion was repaired in accordance with an approved plan and conditions in the RML and the Pitch 

Reclamation Project Procedures Manual. In 2014, waddles were placed in erosion areas to slow the 

movement of runoff and impede erosion from the face of the Tie Camp Disposal Cell. The repair work 

appears to have corrected drainage and erosion issues. Photograph 17 shows water flowing across the 

riprap repair area.  

In 2017, drill cuttings from the installation of underground mine workings piezometers were placed into a 

small disposal excavation in the Tie Camp Disposal Cell. An approximate 20-foot by 20-foot excavation 

approximately 4 feet deep was created. Following drilling activities, the cell was backfilled with soil, ensuring 

background gamma measurements were at or below background conditions. 
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Photograph 17: Tie Camp Disposal Cell showing repaired area with water flowing across the riprap 
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4. MONITORING AND ANNUAL REPORTING 

4.1 Slope Movement Vector Analysis 

Survey monuments (monitoring points) have been installed at the Pitch Reclamation Project to monitor 

surficial slope displacement in the North Pit and South Mine areas. The area east of the North Pit and south 

of Northing 113,500 is referred to as the south wall of the North Pit, and the area east of the Pit Lake and 

north of Northing 113,500 is referred to as the east wall of the North Pit. Monitoring points are also present 

on the east wall of the South Mine area. There are currently 98 monitoring points in the North Pit and South 

Mine area to monitor surficial slope movement. Surveys are conducted as close to 1-year intervals as 

possible, allowing the magnitude of total displacement to be reported as a velocity in terms of feet per year. 

Ninety-two of the 98 monitoring points surveyed in 2017 had survey data from 2016 to compare with and 

determined displacement values.  

Thirty-three of the 92 monitoring points had displacement values greater than associated survey error 

values compared to 44 monitoring points in 2016. This overall decrease in the number of monitoring points 

indicates a slowing of ground movement rates over the surveyed area. As discussed in Section 3, tension 

cracks redeveloped in the South Mine area in 2017. Additional grading and/or surface control will be 

conducted in 2018 to help avoid continued degradation of this area.  

A detailed discussion of historical and 2017 monitoring point displacement data is presented in the 2017 

Annual Survey Monitoring Report in Appendix A. 

4.2 Inclinometer Evaluation  

In 2017, three additional inclinometers were installed in the Indian Rock Dump to monitor the potential for 

movement (IN1, IN2, and IN3; Figure 3). These inclinometers supplement three slope inclinometers that 

were installed in 1998 to monitor areas of the North Pit (I98-1, I98-2, and I98-3). In general, IN1, IN2, and 

IN3, as well as I98-3, did not indicate movement during the period of observation in 2017. Inclinometers 

I98-1 and I98-2 indicated ground movement trends consistent with previous years of observation. Data from 

I98-1 and I98-2 show that slope creep is the primary form of ground movement. A detailed discussion of 

inclinometer data is described in the 2017 Annual Inclinometer Report included in Appendix A. Inclinometer 

installation activities in the Indian Rock Dump are described in Section 4.5.3. 

4.3 Pinnacle Underground Mine Workings Monitoring 

A concrete plug was constructed in the Pinnacle adit in September 1995. Authorization for the placement 

of the Pinnacle adit plug was requested by HMC in April 1995, and conditional approval was granted by the 

Colorado Division of Minerals and Geology (now DRMS) as TR-3 in May 1995. The intention of the plug 

was to seal the Pinnacle adit and allow the underground working and adjacent country rock to resaturate. 

The resaturation of the underground mine workings was expected to re-establish a geochemically reducing 

environment and lower the solubility of uranium and radium within the underground workings.  

The Colorado Division of Minerals and Geology approval required HMC to monitor the effects of 

resaturation in the underground mine workings for 5 years or until hydrologic conditions stabilized. 

Components in the Monitoring Plan outlined in TR-3, included continuation of discharge water quality 

monitoring at SW-33, monitoring of groundwater resaturation levels, annual spring and seep surveys in 

areas downgradient from the underground mine workings, and monitoring for changes in water quality that 

could be attributable to resaturation. The stated purpose of the monitoring program is to verify the intended 

effectiveness of the adit plug. HMC has continued to monitor the following locations through 2017: 

• Survey of springs and seeps 

• Groundwater levels in piezometers installed in and adjacent to the underground mine workings  
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• Water quality and flow from the Pinnacle adit at sampling point PP-01  

• Monitor discharges from the property at SW-33 

4.3.1 Spring and Seep Monitoring 

Spring and seep surveys were conducted to monitor changes in shallow groundwater conditions due to 

construction of the Pinnacle adit plug. These surveys have been conducted annually since July 1995 and 

were repeated in 2017. In general, flow from some springs and seeps increased for a brief period after the 

adit plug installation and have declined to a steady state since the spring of 1997. Small variances noted 

since 1997 can be attributable to a variety of conditions, including precipitation, depth of snow pack, timing 

of snowmelt, and the potential for infiltration with respect to frozen ground. The “active” spring and seep 

locations are shown on Figure 3. Spring and seep flow measurements since monitoring was initiated are 

presented in Table 1. Typically, the springs flow in the early summer months and then decrease rapidly to 

a point where there is little to no flow in the fall.  

4.3.2 2017 Piezometer Completion  

In 2017, three recirculation piezometers (P-13, P-14, and P-15) were installed within the underground mine 

workings to expand the phosphate injection/extraction well network. P-13 and P-15 were installed along the 

10,600 bench and P-14 along the 10,500 bench (Figure 3). P-13 was screened in the underground mine 

workings to target the most permeable zones believed to be in hydraulic connection with the source of 

uranium, whereas P-14 and P-15 were drilled to pass through an underground mine drift and were screened 

in bedrock. P-14 was installed as an extraction well, while P-13 and P-15 were installed to operate 

alternately as injection or extraction wells depending on the recirculation sequence. The piezometers were 

designed in accordance with Colorado Office of the State Engineer Rules for Water Well Construction Rule 

14, “Minimum Construction Standards for Monitoring and Observation Wells/Holes and Test Holes”. A 

Colorado-licensed well driller was used to advance boreholes and to conduct piezometer installation, 

development, and sampling. Drilling activities are illustrated in Photographs 18, 19, and 20.  

 
Photograph 18: Primary grout cone placed at 90 feet below ground surface in piezometer P-14 
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Photograph 19: Development pump being installed in piezometer P-14 

 
 

Photograph 20: Concrete pad being constructed at piezometer P-13 
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4.3.3 Groundwater Levels 

There are currently 12 active piezometers installed in or near the underground mine workings (P-4 through 

P-15). The locations of these piezometers are provided on Figure 3. These piezometers are used to monitor 

water levels throughout the underground mine workings area and/or to inject reagents (phosphate and 

tracers) as part of the uranium load reduction BMP infrastructure to further support LPL establishment, 

specifically:  

• Piezometers P-4, P-5, P-11, and P-12 are located within and/or in immediate hydraulic connection 

of the underground mine workings. P-4 and P-5 were installed in 1995 prior to installation of the 

adit plug, whereas P-11 and P-12 were installed in 2015. 

• Piezometers P-7, P-8, P-9, and P-10 are located outside of the underground mine workings, with 

P-7 located immediately upgradient of the adit plug. P-7 was installed as a replacement for P-6, 

which was monitored until approximately 1 year after plug grouting/construction. P-8 lies just to the 

north of the underground mine workings and was also constructed to monitor bedrock water levels 

upgradient of the Pinnacle adit plug. This is also the closest piezometer to the Chester Fault Zone. 

P-8 was converted to a dual-purpose inclinometer in 1999 by installing inclinometer casing inside 

the piezometer casing. 

• Piezometers P-13, P-14, and P-15, screened outside of, but adjacent to the 10,300 bench, were 

installed in 2017 as additional uranium load reduction BMP infrastructure.  

Water levels in the piezometers fluctuate seasonally, with the highest levels observed in late May or early 

June, coinciding with snowmelt (Figure 4). Spring and summertime water levels vary from year to year due 

to the magnitude and timing of snowmelt and heavy summer precipitation events; however, water levels 

under low-flow or “base-flow” conditions can be used to assess long-term trends. Overall, the base-flow 

water levels indicate a groundwater gradient to the north/northwest. This gradient is steepest on the 

southern end of the North Pit, as demonstrated by the decrease in water levels moving from piezometers 

P-4/P-11 toward P-7, and further to P-8. The complex geology and hydrogeology at the mine make it difficult 

to estimate water flow directions based on potentiometric surface alone. Despite the complexity, an 

observed northward groundwater gradient is consistent with the hypothesis that groundwater present in the 

underground mine workings and Chester Fault moves northward and discharges into the North Pit Lake. 

Although comparison with piezometer P-10 also suggests a westward gradient, note that comparison of P-

4/P-11 with piezometer P-9 further to the west suggests that this gradient is minimal following transition 

from the Granite/Precambrian east of the Chester Fault (P-10), into the Belden and Leadville Formations 

west of the fault (Figure 4).  

The following additional observations have been noted since the adit plug was installed in 1995. The 

discussion does not include detailed observations from piezometers P-13, P-14, and P-15, as the period of 

record for those wells is less than 1 year, and water levels in the piezometers are reflective of 

injection/recirculation activities, rather than regional water level trends: 

• Base-flow water levels in piezometer P-7 have stabilized at just under 10,385 feet amsl. This value 

has not changed substantially since 2002, indicating that water levels behind the Pinnacle adit plug 

are stable. 

• Water levels in piezometers P-4 and P-5, which are in direct hydraulic connection with the 

underground mine workings, have been very similar since 1997. Since their installation in 2015, 

water levels in piezometers P-11 and P-12 are also comparable to each other and comparable to 

P-4 and P-5. These results demonstrate that, despite backfilling and/or collapse of void space, 

there is minimal hydraulic resistance between the northern and southern ends of the underground 

mine workings. 
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• Piezometers in hydraulic connection with the underground mine workings (P-4, P-5, P-11, and P-

12) show a stronger sensitivity to seasonal snowmelt (i.e., greater water level rise) compared to 

piezometers P-8, P-9, and P-10, suggesting more connection with infiltrating water. This is 

consistent with the fact that the underground mine workings are overlain by unconsolidated backfill 

in the South Mine area, which likely allows more snowmelt infiltration than the undisturbed bedrock. 

Seasonal response in piezometer P-7 is generally greater than P-8 and P-9, but less than observed 

in P-4, P-5, P-11 and P-12, suggesting an intermediate level of hydraulic connection with snowmelt 

infiltration. 

• Base-flow water levels in piezometers P-4 and P-5 have been generally stable since 1997. 

Piezometer P-8 has consistently displayed the lowest water level in the mine vicinity, although it 

has increased approximately 15 feet since 1997. P-8 is located where the workings once day-

lighted in the south wall of the North Pit. One possibility for the slow rise in water level near this 

piezometer is the continued collapse and compression of mine workings, disturbed bedrock, and 

material backfilled into the opened workings following mine activities, which has caused a 

decreased hydraulic conductivity and resulting head rise in this area.  

Flow from the Chester Fault Zone into North Pit Lake is measured at CFS and CFS-2, which are springs 

located on the south wall of the North Pit (Figure 3). The flow from CFS has been measured since fall 1999 

and has ranged from 0.1 to 7.2 gallons per minute (gpm). The flow from CFS-2 has been measured since 

fall 2002 and has a similar range from 0.4 to 5.2 gpm.  

Between the October 21, 2015 and November 4, 2015 monitoring events, water levels in piezometers P-5 

and P-12 exhibited a consistent drop of approximately 10.5 feet (Figure 4). The rapid and uniform nature 

of the drop suggested that it may have been due to a systematic field measurement error. Base-flow 

measurements in P-5 and P-12 collected in 2016 and 2017 were again consistent with water levels in 

piezometers P-4 and P-11 (prior to injection/recirculation activities). 

During 2017 operation of the phosphate injection systems, overall water level increases were observed in 

the underground mine workings as illustrated by water level increases in piezometers P-13, P-14, P-15, P-

5, and P-12, which were not used as injection wells in 2017. The fact that water levels in these piezometers 

remained consistent with the levels in piezometers P-4 and P-11 is indicative of the strong hydraulic 

connectivity across the underground mine workings. During injections, the water level decreased up to 20 

feet in piezometer P-7, which can be attributed to water extraction. Due to water reinjection, water levels in 

P-4 and P-11 showed a steady-state increase of approximately 10 feet. 

4.3.4 Pinnacle Adit Flow and Water Quality  

The flow rate from the Pinnacle adit at PP-01 has been monitored since November 1993. The flow generally 

consists of a seasonal pattern of high flows during the short period of spring melt in late May or early June 

and stable flows of less than 10 gpm throughout the year (Figure 5). The spike in flows observed at PP-01 

each spring are a result of snowmelt and runoff, likely from sources originating between the Pinnacle plug 

and the PP-01 monitoring point. The precise magnitude of the spring peak flow is not necessarily reflective 

of the maximum flow because high-flow conditions occur over a short period, and the timing of the flow 

measurements does not necessarily coincide exactly with peak flow. Once the snowmelt period is over, the 

flow rate at PP-01 decreases and stabilizes at normal levels.  

Dissolved radium 226 and total uranium have been monitored at PP-01 since March 1994. After 

construction of the Pinnacle adit plug in September 1995, both dissolved radium 226 and total uranium 

concentrations have stabilized at reduced concentrations (Figure 6). These reduced total uranium and 

dissolved radium 226 were also observed in 2017. 
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4.4 Sediment Control Pond  

Runoff from snowmelt and precipitation primarily flows across the property via the Indian Rock and Tie 

Camp drainages. In 1980, an approximately 80-foot-high earthen embankment was constructed at the 

confluence of Indian Rock and Tie Camp drainages to allow settlement of suspended solids from surface 

water prior to its release to Indian Creek. The embankment is a jurisdictional structure under the Colorado 

Division of Water Resources (Permit No. 280110). A Sediment Control Pond Embankment Report is 

submitted annually to the Colorado Division of Water Resources, providing the results of the embankment-

monitoring program. The 2017 Sediment Control Embankment Report is provided in Appendix A.  

4.4.1 Background 

The embankment was designed as a zoned embankment with a 15.0-foot-thick clay core and both upstream 

and downstream rockfill shells constructed with compacted weathered sandstone. The pond has a surface 

area of approximately 5.4 acres with a corresponding capacity of 88.3-acre-feet. An emergency overflow 

spillway exists through the right abutment, with an outfall weir elevation of 9,900.0 feet amsl. In June 2000, 

seepage was observed on the downstream face of the embankment. Subsequent evaluation identified 

localized elevated phreatic surface within the embankment and the downstream shell. In 2001, a cutoff 

trench and clay blanket were installed on the upstream face over the seepage area. Seepage has not 

reappeared since the repair work.  

4.4.2 Embankment Monitoring  

The safety and efficiency of the sediment control pond embankment is monitored with a network of surface 

and subsurface systems. Following completion of construction in 1981, five permanent survey monuments 

(M1 through M5) and five piezometers (piezometers P-1 through P-5) were installed to monitor physical 

movement of the embankment and changes in phreatic surface within the embankment, respectively. In 

2000, four additional piezometers (piezometers P-6 through P-9) were completed in the core of the 

embankment. Piezometer P-1 is located on the crest upstream side of the embankment. Piezometers P-2, 

P-3, P-6, P-7, P-8, and P-9 are located on the crest downstream side of the embankment. Piezometers P-

4 and P-5 are location on the downstream slope of the embankment. 

The 2017 monument survey was performed on October 5 and indicated minimal total vertical movement in 

the embankment. Results were consistent with previous measurements and within the range of survey 

error. Specifically, differences between the 2016 and 2017 surveys were between -0.01 and +0.01 foot. 

There was no significant vertical displacement since the initial settlement (1981 to 1984).  

In 2017, the water level in the sediment control pond was maintained at 9,884 feet amsl from January to 

April. In the middle of May, the pond level rose to 9,888 feet amsl, the highest pond level recorded during 

the year, and decreased to 9,887 feet amsl by the end of May. From June to July, the pond level decreased 

from 9,886 feet amsl to 9,885 feet amsl. This pond level was maintained through December 4, which was 

the last day of pond level recording in 2017.  

Water level trends measured in the piezometers between 2017 and 2016 are consistent with historical 

readings. A detailed discussion of piezometer monitoring is included in the 2017 Sediment Control 

Embankment Report provided in Appendix A. 

4.4.3 Sediment Control Pond Silt/Turbidity Curtain Installation 

A new silt/turbidity curtain was installed at the sediment control pond in early July 2017 to further control 

suspended solids that may not readily settle using iron- and aluminum-based dosing during treatment 

residuals management associated with establishing the LPL for uranium as described in Section 4.3.3. The 

existing silt/turbidity curtain remained near the outlet of Indian Rock drainage into the sediment control 

pond, while the new silt/turbidity curtain was installed closer to the SW-33 outlet to allow for additional 
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sediment deposition over a wider area. The new silt/turbidity curtain included 300 linear feet of geosynthetic 

curtain consisting of six sections. Each segment was 50 linear feet and consisted of an 8-inch polyvinyl 

chloride float secured to a submersible semipermeable curtain set to varying depths. Two of the six 

segments installed along the shoreline had a 12-foot curtain depth, and the remaining four sections had a 

24-foot curtain depth so that the curtain touches the pond bottom. Each segment was stitched together 

using high-density zip ties through prefabricated eyelets and positioned around the SW-33 outlet. The 

curtain was anchored along the shore at four points using 6-inch-diameter wood beams set into the ground 

with concrete, and ¼-inch poly-coated steel cable was used to secure the curtain to the beams. Each cable 

was tightened using ratchet straps and fasteners.  

Photograph 21 shows the new silt/turbidity curtain as seen from the sediment control pond embankment. 

The existing silt/turbidity curtain can be seen in the background.  

 

Photograph 21: Sediment control pond silt/turbidity curtain as observed from the embankment  

4.5 Rock Dumps  

Monitoring and annual reporting associated with the Indian and Tie Camp Rock dumps are discussed in 

the following subsections. A more detailed discussion of the rock dumps is provided in the 2017 Annual 

Geotechnical Report, which was filed with DRMS in January 2018, and is provided in Appendix A. 

4.5.1 2017 Indian Rock Dump Piezometer Completion  

In 2017, one shallow piezometer (RD-05) was installed with a total depth of 36 feet near the toe of the 

Indian Rock Dump, and four piezometers (RD-06, RD-07, RD-08, and RD-09) were installed at the Indian 

Rock Dump 10,300 level at total depths of 206.5, 210, 208, and 212 feet, respectively (Figure 3). RD-05 

was installed along the transect, normal to groundwater flow, that includes the RD-01, RD-02, and RD-03 
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piezometers installed in 2016. The four new injection piezometers were installed along an upgradient 

transect normal to groundwater flow adjacent to existing monitoring piezometer IC-10300R. Each 

piezometer was constructed with a 20-foot screen interval located at the bottom of the piezometer 

coincident with anticipated static water levels. The piezometers were designed in accordance with Colorado 

Office of the State Engineer Rules for Water Well Construction Rule 14, “Minimum Construction Standards 

for Monitoring and Observation Wells/Holes and Test Holes”. A Colorado-licensed well driller was used to 

advance boreholes and to conduct well installation, development, and sampling. Photograph 22 shows the 

drill rig setup at RD-06, Photograph 23 shows a closeup of piezometer installation at RD-07, and 

Photograph 24 shows the surface completion at RD-05.  

 
Photograph 22: Drilling RD-06 at the Indian Rock Dump using a standard truck-mount Terra Sonic 

International 150S drill rig 
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Photograph 23: Indian Rock Dump piezometer installation showing centralizer on RD-07 

 
Photograph 24: Surface completion of RD-05 at the Indian Rock Dump 
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4.5.2 Rock Dump Water Levels   

Historically, the water levels in rock dump piezometers show little fluctuation in the fall and winter months, 

with a temporary rise in response to the spring snowmelt or summer rain events. The extent that water 

levels rise each year depends on the fluctuation in snowpack and summer precipitation, and the location of 

the piezometers within the rock dumps. The onsite precipitation gage recorded 21 inches of precipitation 

during the 2017 monitoring period (November 2016 through October 2017), compared with 20 and 23 

inches during the 2016 and 2015 periods, respectively, and 31 inches in 2014, consistent with the heavy 

snowpack observed that year.  

In 2016 and 2017, injection activities associated with the Indian Rock Dump in-situ source zone treatment 

influenced water levels in the new and existing piezometers. After cessation of injection activities, 

piezometers returned to long-term water level trends.  

In 2017, the Indian and Tie Camp Rock Dumps were inspected monthly in accordance with the 

recommended monitoring program. The inspections and monitoring conducted in 2017 indicate stable 

conditions for the Indian and Tie Camp Rock Dumps. Additional details are provided in the 2017 Annual 

Survey Monitoring Report in Appendix A.  

4.5.3 Inclinometer Completion and Monitoring  

To monitor Indian Rock Dump slope stability during and after 2017 phosphate injection activities, three 

inclinometers (IN1, IN2, and IN3) were installed in August 2017 along a drainage ditch located 

approximately halfway between the base of the Indian Rock Dump and the 10,300 bench (Figure 3). The 

IN1, IN2, and IN3 boreholes were advanced through waste rock into native ground to total depths of 

63,138.5 and 25 feet below ground surface, respectively. The construction of inclinometers was completed 

using Slope Indicator® (SI) QC slotted casing. The borehole annulus was backfilled with 10/20 sized silica 

sand. Photograph 25 shows the drill rig setup at IN2, and Photograph 26 shows installation of the slope 

inclinometer casing at IN1.  

Inclinometer readings were periodically collected during operation of the Indian Rock Dump phosphate 

injection system (August through September 2017). No slope movement was detected during or following 

injections. Additional details are provided in the 2017 Annual Survey Monitoring Report in Appendix A.  
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Photograph 25: Drilling IN2 with combination of ODEX® down-hole air hammer system and hollow-

stem auger 

 
Photograph 26: Installing slope inclinometer casing at IN1 
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4.6 Establishing the Lowest Practical Level for Uranium  

Field activities in 2017 focused on construction of the systems to facilitate uranium load reduction and 

passivation, including the phosphate injection systems in the underground mine workings and Indian Rock 

Dump, the ETC and biochemical reactors (BCRs), and the TRM system. Required regulatory 

approvals/authorizations were obtained prior to initiation of field activities.  

• United States Environmental Protection Agency Class V Underground Injection Control 

“authorization by rule”.  

• Chemical usage authorization from the CDPHE Water Quality Control Division (WQCD), which 

allowed reagents to be used that were not directly specified by the CDPS permit (No. CO0022756). 

• TR-8 to the reclamation permit (No. M-1977-004), which focused on surface disturbances. 

Copies of the regulatory approvals are provided in Appendix A. 

Compliance with the conditions of the approvals/authorizations and CDPS permit conditions were 

maintained during and following the 2017 field activities. Field activities are summarized in the following 

subsections.  

4.6.1 Phosphate Injection Systems  

Activities associated with the phosphate injection system implementation included: 

• Installation of eight recirculation/monitoring piezometers, including three in the underground mine 

workings area and five in the Indian Rock Dump, as described in Section 3.  

• Completion of surface improvements to facilitate injection system construction.  

• Oversight of inclinometer installation to support slope monitoring during injection activities. 

• Design, construction, inspection, and operation of the phosphate injection systems.  

Photograph 27 shows a portion of the interior of an injection system, including the reagent tank (fore-

ground), mixing tank (background), dosing system (upper left), and bag filter (lower left).  

The injection systems operated from August 2017 through late September 2017, and injection activities 

included:  

• Underground mine workings: Almost five times the overall injection volume in 2017 relative to 2016 

activities (720,000 and 150,000 gallons, respectively). 

• Indian Rock Dump: Approximately 45 times the overall injection volume in 2017 relative to 2016 

activities (1,124,000 and 25,000 gallons, respectively).  

Both systems successfully delivered and distributed reagents throughout the target injection zone 

(underground mine workings) and into the saturated zone fill material (Indian Rock Dump) as demonstrated 

by phosphate and tracer dye concentrations. To date, significant decreases in uranium concentrations in 

downgradient surface water have not been observed. The delay in observed uranium reduction at SW-33 

can be attributed to slow migration of the clean water front (i.e., migration of treated, uranium-reduced water 

from the injection zone) and desorption of residual uranium downgradient of phosphate injection zones.  
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Photograph 27: Injection system interior 

4.6.2 Engineered Treatment Cells 

The in-ground zero valent iron (ZVI) ETC, installed adjacent to Tie Camp drainage, is 3 feet deep, 5 feet 

wide, and 15 feet long, with approximately 33,000 pounds of blended ZVI media (65% iron and 35% sand 

by volume). The ETC operated from August 2017 through early October 2017, with near complete uranium 

removal initially, followed by up to 56% removal after system stabilization. Drum-scale BCRs containing 

organic-based media (woodchips, manure, hay) and ZVI operated from late July 2017 to early October 

2017 demonstrated near complete uranium removal for the duration of operation. 2017 results suggest 

optimal treatment media is primarily composed of organic material (i.e., woodchips, manure, and hay) with 

a lesser fraction of ZVI to facilitate reducing conditions and provide additional uranium removal capacity. 

The ZVI media following placement in the ETC is shown in Photograph 28.  
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Photograph 28: Zero valent iron media  

4.6.3 Treatment Residuals Management System 

The TRM system was located on the Indian drainage between the toe of the Indian Rock Dump and the 

sediment control pond and constructed using iron and aluminum (ferric chloride and sodium aluminate) and 

polymer flocculant (Mineral Master MM-2480). Bench testing was conducted in early 2017 to determine 

optimal field dosing rates and to verify enhanced iron/aluminum precipitate removal with flocculant. 

Phosphate and secondary treatment byproducts were successfully controlled during load reduction field 

activities in 2015 through 2017; therefore, field implementation of the TRM system was not necessary in 

2017. The TRM dosing system is shown in Photograph 29.  
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Photograph 29: TRN dosing system  

4.6.4 Surface Water Management 

In 2017, surface water management activities focused on advancing water segregation approaches and 

the associated implications, including:  

• Diversion of water around North Pit Lake  

• Drawdown of North Pit Lake   

• Monitoring of lake stratification following drawdown 

Routing of water around the lake resulted in a maximum diversion of approximately 37% and facilitated the 

rapid drawdown of North Pit Lake. The drawdown of the North Pit Lake was successful in providing useful 

information on the feasibility of lake level manipulation for water treatment and potential closure and 

reclamation purposes, as well as for informing lake recharge dynamics. Within the 8 feet of drawdown, no 

additional seeps were identified along Chester Fault, indicating that additional uranium-influenced 

groundwater discharge is occurring at depth. Temperature and conductivity loggers placed on a mooring 

line anchored to the lake bottom will monitor lake stratification through spring 2018. Photograph 30 shows 

the North Pit Lake after 6.5 feet of drawdown. 
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Photograph 30: North Pit Lake shoreline following 6.5 feet of drawdown 

4.7 Advanced Monitoring System  

In 2017, the advanced monitoring system was installed and operated at SW-33. The system, which is 

housed in the heated shed constructed in 2016 upgradient of SW-33, includes water quality sondes (pH, 

electrical conductivity, temperature, oxidation-reduction potential, and turbidity), a phosphate sensor, and 

a radiometric sensor to monitor radium 226, thorium 232, uranium 238, and uranium 232. A solar power 

system was also installed in 2017 to power the advanced monitoring system. Photograph 31 shows the 

solar panels installed on the sediment control pond embankment. 

 
Photograph 31: Solar panels installed on the sediment control pond embankment  
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4.8 Colorado Discharge Permit System Monitoring  

Monthly discharge monitoring reports (DMRs), pursuant to CDPS Permit No. CO-0022756, were submitted 

to the CDPHE WQCD throughout 2017. Analytical tests conducted for the DMRs at SW-33 consist of flow, 

dissolved radium 226, total radium 226/228, total uranium, pH, total suspended solids, total dissolved solids, 

oil and grease (visual only), potentially dissolved zinc, and whole effluent toxicity (WET). During 2017, 

analytical results were below the CDPS permit 30-day average or daily maximum limitations, and WET 

tests passed consistent with historical results. The 2017 DMRs are on file with the WQCD.  

At the request of the WQCD, an early permit renewal application was submitted on December 2, 2013. In 

January 2014, the WQCD published a draft renewal permit for public review and comment. HMC provided 

comments to the WQCD on March 17, 2014. The CDPS permit was administratively extended on 

September 1, 2015. A final CDPS permit was not issued by the WQCD in 2017.  

4.9 Radioactive Materials License 

The RTP building, foundation, and sediments excavated from the upper portion of Indian Rock drainage 

below the former RTP area were placed in the Tie Camp Disposal Cell in 2001. Final grading and 

revegetation of the former RTP area was completed in 2003. With the removal of the RTP, radioactive 

source material and the associated treatment capacity were removed. HMC is authorized by the RML and 

associated license amendments to manage the Tie Camp Low-Grade Stockpile and Disposal Cell, and the 

sediment upstream of the sediment control pond embankment within the applicable guidelines. HMC 

requested a Radiation Safety Officer change on March 28, 2017, which was incorporated into License 

Amendment No. 16 issued by the CDPHE Hazardous Materials and Waste Management Division on July 

25, 2017. The RML was renewed in April 2013 and will expire in April 2018. HMC is currently preparing the 

RML license renewal application. The 2017 Annual RML Letter Report is provided in Appendix A. 
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5. INSPECTIONS 

DRMS (Dustin Czapla) conducted the annual inspection on June 26, 2017. No violations were noted during 

this inspection. The 2017 DRMS inspection report is included in Appendix A. Specific observations included:  

• Adequate mine identification signage was noted at the entrance to the site. 

• Roads: No problems were noted with any internal roads. The repair work conducted in 2015 on the 

failed slope along the access road appeared stable. The repair area has been seeded but 

vegetation is not yet well established. 

• Tie Camp Rock Dump: The slope below the road still appeared stable and vegetation was well-

established.  

• Tie Camp Disposal Cell: Slopes were stable and vegetation was well established. Several mule 

deer were feeding in the area during the inspection.  

• South Mine area: Some slope failure in the upper portion of the South Pit area that affects 

approximately 0.75 acre was noted. This is an area of recurring failure, and HMC is working to 

better understand the failure so that a more permanent fix can be developed. The failure poses no 

risk to public safety.  

• North Pit: Monitoring of slope movement above the North Pit Lake continued. Efforts are ongoing 

to control erosion and drainage on the east wall of the north pit. A final reclamation/stabilization 

plan is not yet developed for this area. Discharge from the North Pit Lake was flowing through the 

valve and culvert as designed.  

• Pinnacle Portal: Continued to discharge, and flow was measured through a v-notch weir and 

reported to the constructed marsh area above the facilities shop building. 

• Indian Rock Dump: Slopes appeared stable and vegetation was becoming well established. No 

significant erosional features were noted.  

• Sediment Control Pond: The sediment control pond appeared functional and the pond slopes 

appeared stable. The silt/turbidity curtain placed in the sediment control pond below the Indian 

Rock drainage inflow was maintained and still in place. No seepage or stability concerns were 

noted around the dam. 

DRMS (Tony Waldron, Russ Means, and Travis Marshall) also conducted a site visit on September 18, 

2017 to observe the load reduction/treatment approaches being implemented to establish the LPL for 

uranium. There were no other agency inspections/visits in 2017.  
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6. SURETY 

HMC maintains a reclamation surety performance bond for the Pitch Reclamation Project in the form of a 

financial guarantee bond with Safeco Insurance Company of America in the amount of $2,263,000. A copy 

of the notification and surety form to DRMS is provided as Appendix B. 
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7. MONITORING AND RECLAMATION ACTIVITIES PLANNED FOR 2018 

During 2018, the following monitoring and reclamation activities are tentatively scheduled or planned:  

Pit Slope Stability  

• Conduct annual surveys of the slope monitoring monuments and inclinometers. 

• Conduct grading and/or surface control in the South Mine area to avoid continued degradation 

associated with the tension cracks in the east wall. 

• Monitor the drainage channels on the east and south walls of the North Pit, the east wall of the 

South Mine area, and other areas throughout the property, and make improvements as necessary.  

• Inspect and maintain the diversion ditch between the 10,800 and 10,600 benches on the east wall 

of the North Pit.  

Tie Camp Disposal Cell 

• Monitor the Tie Camp Disposal Cell for depressions where water could pond and manage the 

drainage off and around the cell. 

• Monitor revegetation and reseed and/or fertilize as necessary.  

Sediment Control Pond 

• Clean sediment traps in the Indian and Tie Camp drainages above the sediment control pond.   

• Inspect and monitor the sediment control pond embankment, including surveying the monuments, 

inspecting for seepage, removing tree seedlings on the upstream and downstream face of the 

embankment, monitoring the outlet pipe and cleaning the debris trap above the outlet pipe, and 

repairing rill erosion as need.  

• Monitor the sediment control pond embankment piezometers monthly, or more often if it is 

necessary to store water above the clay blanket located on the upstream side of the sediment 

control pond embankment.  

• Inspect the piezometers for silt buildup and pressure flush the piezometers as necessary to 

eliminate buildup of debris and silt. 

Rock Dumps  

• Inspect drainage and erosion repairs on the upper benches of the Tie Camp Rock Dump and the 

groin area on the western side of the Indian Rock Dump.  

• Conduct manual water level readings in the piezometers in the Indian Rock Dump. 

• Monitor Indian Rock Dump inclinometers to confirm slope stability during phosphate 

injection/recirculation activities.  

Underground Workings  

• Conduct manual water level readings in the piezometers in and near the underground mine 

workings. 

• Install transducers in select piezometers to obtain additional water level readings within the 

underground mine workings prior to, during, and following phosphate injection/recirculation 

activities. 

Revegetation and Weed Control   

• Reseed and/or fertilize the access road near the slope failure repair area.  
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• Continue noxious weed control management using Milestone with Telar XP and Escort XP w/R-11 

Activator. 

General Maintenance and Permit Compliance Activities  

• Grade roads for safe travel into and around mine.  

• Evaluate approaches to demolish and remove the sand filtration plant located near the toe of the 

sediment control pond embankment, including review by the Engineer of Record, due to pipe 

penetration associated with the embankment. 

• Conduct monthly and quarterly monitoring and reporting in accordance with the CPDS permit. 

Water quality monitoring will continue in 2018. 

• Continue to monitor the constructed marsh area located in the drainage area near the former RTP 

and on the small sediment settling basins constructed upgradient from the sediment control pond, 

including placement of additional organic material (e.g., peat), transplanting cattails from similar 

elevations, and other enhancement activities to further promote sediment control. 

Optimization of Source Control and Treatment BMPs  

Full-scale field implementation of the source control and treatment technologies will focus on operation of 

the phosphate injection systems constructed in 2017 while still controlling phosphate from entering surface 

water, expansion of the ETCs, and investigation and design of surface water and shallow groundwater 

controls. Engineering optimization planned for 2018 includes: 

• Additional injection system automation to allow for unattended 24-hour operation (if desired) and 

enhanced performance. 

• Installation of telemetry hardware to allow for remote notification and data transmission. 

• Installation of up to two additional extraction/injection wells in the underground mine workings area 

and incorporation into the system infrastructure. 

In addition to continued operation and optimization of the phosphate injection systems to advance source 

zone uranium load reduction, the following additional BMP advancement activities are proposed for 2018: 

• Construction of more comprehensive and robust TRM reagent delivery/distribution systems 

including direct North Pit Lake/sediment control pond uranium treatment systems. 

• ETC expansion. 

• Continued surface water and shallow groundwater investigations. 

• Investigation of potential localized uranium sources in the Indian Rock Dump and Tie Camp Rock 

Dump to identify further opportunities for source load reduction. 
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Table 1 Springs and Seeps Summary of Activity (1995-2017) 

Station 

Current 

Designation 

Flow Rate Data* (gallons per minute) 

Spring 

1995 

Spring 

1996 

Spring 

1997 

Spring 

1998 

Fall 

1998 

Spring 

1999 

Fall 

1999 

Spring 

2000 

Fall 

2000 

Spring 

2001 

Fall 

2001 

Spring 

2002 

Fall 

2002 

Spring 

2003 

Fall 

2003 

Spring 

2004 

Fall 

2004 

Spring 

2005 

Fall 

2005 

Spring 

2006 

Fall 

2006 

Spring 

2007 

Fall 

2007 

TC-1 Inactive *<1 no flow *<1 
no flow 

or dry 
*<1 

no flow 

or dry 
no survey *<1 *<1 

no flow 

or dry 

no flow 

or dry 
N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O 

TC-2 Spring *5 *5 *5 *5 *5 *1 no survey 0.6 *<1 0.8 0.3 no flow 0.2 1.5 0.3 0.6 no flow 
some flow (no 

meas.) 
no flow 

some flow (no 

meas.) 
no flow 

some flow 

(no meas.) 
no flow 

TC-3 Spring *5 *5 *5 *5 *5 *1 no survey 0.5 *<1 0.8 0.5 no flow 0.4 3.8 0.4 0.9 no flow 
some flow (no 

meas.) 
no flow 

some flow (no 

meas.) 
no flow 

some flow 

(no meas.) 
no flow 

TC-4 Seep *<1 no flow *5 no flow *5 no flow no survey 1.2 
no flow 

or dry 
0.4 

no flow 

or dry 

no flow 

or dry 

no flow 

or dry 
4.3 

no flow 

or dry 
0.4 

no flow 

or dry 

some flow (no 

meas.) 
no flow 

some flow (no 

meas.) 
no flow 

some flow 

(no meas.) 
no flow 

TC-5 Seep *<1 no flow *5 no flow *5 no flow no survey 0.5 
no flow 

or dry 
0.4 

no flow 

or dry 

no flow 

or dry 

no flow 

or dry 
1.7 

no flow 

or dry 

no flow 

or dry 

no flow 

or dry 

some flow (no 

meas.) 
no flow 

some flow (no 

meas.) 
no flow 

some flow 

(no meas.) 
no flow 

TC-6 Inactive *5 no flow no flow N-O N-O N-O no survey 
not 

observable 

no flow 

or dry 

no flow 

or dry 

no flow 

or dry 
N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O 

TC-7 Inactive no flow *20 no flow no flow no flow no flow no survey no flow 
no flow 

or dry 

no flow 

or dry 

no flow 

or dry 
N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O 

TC-8 Inactive no flow no flow *<1 *<1 *<1 *<1 no survey *<1 
no flow 

or dry 

no flow 

or dry 

no flow 

or dry 
N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O 

TC-9 Seep no flow no flow no flow *<1 *<1 0.1 no survey 0.2 
no flow 

or dry 
0.1 

no flow 

or dry 

no flow 

or dry 

no flow 

or dry 

no flow 

or dry 

no flow 

or dry 

no flow 

or dry 

no flow 

or dry 

no flow 

or dry 

no flow 

or dry 

no flow 

or dry 

no flow 

or dry 

no flow 

or dry 

no flow 

or dry 

TC-10 Spring First monitored in spring 1999 *1 no survey 1.5 0.9 0.5 0.5 0.4 0.6 1.2 0.6 1.7 0.6 0.9 0.5 0.7 0.5 0.9 0.5 

TC-11 Inactive First monitored in spring 2000 *<1 no flow 
no flow 

or dry 

no flow 

or dry 
N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O 

TC-12 Inactive First monitored in spring 2000 no flow no flow N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O 

IC-1 Inactive *2 no flow no flow *<1 no flow N-O N-O N-O N-O 
no flow 

or dry 

no flow 

or dry 
 N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O 

IC-2 Spring/Seep *<1 *<1 *<1 *<1 *<1 0.7 no survey 1.2 no flow 0.5 
no flow 

or dry 

no flow 

or dry 

no flow 

or dry 
2.1 0.3 0.9 

no flow 

or dry 

some flow (no 

meas.) 

no flow 

or dry 

some flow (no 

meas.) 

no flow 

or dry 

some flow 

(no meas.) 

no flow 

or dry 

IC-3 Seep *2 *2 *2-5 *<1 *<1 no flow no survey no flow no flow 
no flow 

or dry 

no flow 

or dry 

no flow 

or dry 

no flow 

or dry 

no flow 

or dry 

no flow 

or dry 

no flow 

or dry 

no flow 

or dry 

some flow (no 

meas.) 

no flow 

or dry 

some flow (no 

meas.) 

no flow 

or dry 

some flow 

(no meas.) 

no flow 

or dry 

IC-4 Spring/Seep *10 *5 *20 *15 *1 *2.5 no survey 8.6 no flow 3.8 
no flow 

or dry 

no flow 

or dry 

no flow 

or dry 
28.4 

no flow 

or dry 
1.9 

no flow 

or dry 
20.9 

no flow 

or dry 
15.4 

no flow 

or dry 
37.2 0.4 

IC-5 Inactive no flow no flow no flow *<1 no flow no flow no survey *<1 *<1 
no flow 

or dry 

no flow 

or dry 
N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O 

IC-6 Seep *5 no flow no flow *2 *<1 no flow no survey 1.3 no flow 0.5 no flow 0.5 
no flow 

or dry 
0.7 

no flow 

or dry 

no flow 

or dry 

no flow 

or dry 

no flow 

or dry 

no flow 

or dry 

no flow 

or dry 

no flow 

or dry 

no flow 

or dry 

no flow 

or dry 

IC-7 Inactive no flow no flow no flow no flow no flow no flow no survey *<1 <1 
no flow 

or dry 

no flow 

or dry 
N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O 

IC-8 Inactive 3 no flow no flow *<1 no flow no flow no survey *<1 no flow 
no flow 

or dry 

no flow 

or dry 
N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O 

IC-9 Inactive no flow *<1 *<1 *<1 no flow no flow no survey *<1 no flow 
no flow 

or dry 

no flow 

or dry 
N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O 

IC-10 Spring First monitored in spring 2003 16.8 4.2 13.4 4.9 14.5 4.1 11.9 5.6 15.3 5.7 

IC-11 Inactive First monitored in spring 2003 5.2 
no flow 

or dry 

no flow 

or dry 

no flow 

or dry 
N-O N-O N-O N-O N-O N-O 

CF-1 Re-named as 

CFS & CFS-2 

not present variable variable no flow *<1 
Re-named as CFS, CFS-2 (CFS-2 added Fall 2002) 

CF-2 not present variable variable no flow *<1 

NP-1 Inactive First surveyed in fall 1998 *<1 no flow no survey no flow no flow 
no flow 

or dry 

no flow 

or dry 
N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O 

CFS Spring Not designated until fall 1999 1.8 2.6 no survey 2.3 no survey 0.6 0.5 no survey 1.5 3.1 1.7 4.6 1.6 3.4 1.8 2.8 2.5 

CFS-2 Spring Not designated until Fall 2002 0.4 no survey 0.7 1.1 0.6 2.1 0.6 1.2 0.9 0.4 0.7 

Notes:  
1) *flows visually estimated 4) “CF” or “CFS” indicates feature located at south wall of North Pit Lake within the Chester Fault Zone. 
2) “TC” indicates feature located in Tie Camp Creek drainage 5) “NP” indicates feature located at South Wall of North Pit Lake. 
3) “IC” indicates feature located in Indian Creek drainage 6) N-O = Not Observed for 1 year or more 

For locations of springs and seeps currently designated as “Inactive”, refer to maps contained in past reports. 
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Table 1 Springs and Seeps Summary of Activity (1995-2017) Continued  

Station 
Current 

Designation 

Flow Rate Data* (gallons per minute – gpm) 

Spring 
2008 

Fall 
2008 

Spring 
2009 

Fall 
2009 

Spring 
2010 

Fall 
2010 

Spring 
2011 

Fall 
2011 

Spring 
2012 

Fall 
2012 

Spring 
2013 

Fall 
2013 

Spring 
2014 

Fall 
2014 

Spring 
2015 

Fall 
2015 

Spring 
2016 

Fall 
2016 

Spring 
2017 

Fall 
2017 

TC-1 Inactive N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O 

TC-2 Spring 
some flow 
(no meas.) 

no flow 
some flow 
(no meas.) 

no flow 
some flow 
(no meas.) 

no flow 
some flow 
(no meas.) 

no flow 
some flow 
(no meas.) 

no flow 
some flow 
(no meas.) 

no flow 
some flow 
(no meas.) 

no flow 
some flow 
(no meas.) 

no flow 
some flow 
(no meas.) 

some flow 
(no meas.) 

N-O N-O 

TC-3 Spring 
some flow 
(no meas.) 

no flow 
some flow 
(no meas.) 

no flow 
some flow 
(no meas.) 

no flow 
some flow 
(no meas.) 

no flow 
some flow 
(no meas.) 

no flow 
some flow 
(no meas.) 

no flow 
some flow 
(no meas.) 

no flow 
some flow 
(no meas.) 

no flow 
some flow 
(no meas.) 

some flow 
(no meas.) 

N-O N-O 

TC-4 Seep 
some flow 
(no meas.) 

no flow 
some flow 
(no meas.) 

no flow 
some flow 
(no meas.) 

no flow 
some flow 
(no meas.) 

no flow 
some flow 
(no meas.) 

no flow 
some flow 
(no meas.) 

no flow 
some flow 
(no meas.) 

no flow 
some flow 
(no meas.) 

no flow 
some flow 
(no meas.) 

no flow 
or dry 

N-O N-O 

TC-5 Seep 
some flow 
(no meas.) 

no flow 
some flow 
(no meas.) 

no flow 
some flow 
(no meas.) 

no flow 
some flow 
(no meas.) 

no flow 
some flow 
(no meas.) 

no flow 
some flow 
(no meas.) 

no flow 
some flow 
(no meas.) 

no flow 
some flow 
(no meas.) 

no flow 
some flow 
(no meas.) 

no flow 
or dry 

N-O N-O 

TC-6 Inactive N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O 

TC-7 Inactive N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O 

TC-8 Inactive N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O 

TC-9 Seep 
some flow 
(no meas.) 

no flow 
or dry 

some flow 
(no meas.) 

no flow 
or dry 

some flow 
(no meas.) 

no flow 
or dry 

some flow 
(no meas.) 

no flow 
or dry 

some flow 
(no meas.) 

no flow 
or dry 

some flow 
(no meas.) 

no flow 
or dry 

some flow 
(no meas.) 

no flow 
or dry 

some flow 
(no meas.) 

no flow 
or dry 

some flow 
(no meas.) 

no flow 
or dry 

N-O N-O 

TC-10 Spring 1.0 0.5 0.9 0.4 0.8 0.5 0.9 0.4 0.6 0.5 0.5 0.6 1.0 0.5 1.1 0.4 0.5 0.4 0.7 0.3 

TC-11 Inactive N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O 

TC-12 Inactive N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O 

IC-1 Inactive N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O 

IC-2 Spring/Seep 
some flow 
(no meas.) 

no flow 
or dry 

some flow 
(no meas.) 

no flow 
or dry 

some flow 
(no meas.) 

no flow 
or dry 

some flow 
(no meas.) 

no flow 
or dry 

some flow 
(no meas.) 

some flow 
(no meas.) 

some flow 
(no meas.) 

some flow 
(no meas.) 

some flow 
(no meas.) 

some flow 
(no meas.) 

some flow 
(no meas.) 

some flow 
(no meas.) 

some flow 
(no meas.) 

0.6 N-O N-O 

IC-3 Seep 
some flow 
(no meas.) 

no flow 
or dry 

some flow 
(no meas.) 

no flow 
or dry 

some flow 
(no meas.) 

no flow 
or dry 

some flow 
(no meas.) 

no flow 
or dry 

some flow 
(no meas.) 

some flow 
(no meas.) 

some flow 
(no meas.) 

some flow 
(no meas.) 

some flow 
(no meas.) 

some flow 
(no meas.) 

some flow 
(no meas.) 

some flow 
(no meas.) 

some flow 
(no meas.) 

some flow 
(no meas.) 

N-O N-O 

IC-4 Spring/Seep 44.8 0.6 25.0 0.2 20.3 
no flow 
or dry 

40.0 
no flow 
or dry 

no flow 
or dry 

no flow 
or dry 

3.3 
no flow 
or dry 

37.5 
no flow 
or dry 

30.0 
no flow 
or dry 

20 0.7 18.5 0.6 

IC-5 Inactive N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O 

IC-6 Seep 
no flow 
or dry 

no flow 
or dry 

no flow 
or dry 

no flow 
or dry 

no flow 
or dry 

no flow 
or dry 

no flow 
or dry 

no flow 
or dry 

no flow 
or dry 

no flow 
or dry 

0.7 
no flow 
or dry 

1.4 
no flow 
or dry 

no flow 
or dry 

no flow 
or dry 

no flow 
or dry 

no flow 
or dry 

N-O N-O 

IC-7 Inactive N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O 

IC-8 Inactive N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O 

IC-9 Inactive N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O 

IC-10 Spring 18.2 4.4 13.6 5.1 13.2 4.6 17.4 5.5 6.3 3.2 10.0 5.0 14.0 5.5 37.5 5.0 12.5 4.6 5.5 5.0 

IC-11 Inactive N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O 

IC-12 Spring 33.3 0.4 14.3 0.3 6.4 
no flow 
or dry 

17.6 0.4 
no flow 
or dry 

no flow 
or dry 

4.0 
no flow 
or dry 

33.3 
no flow 
or dry 

14.0 
no flow 
or dry 

42.3 1.4 12.9 1.2 

NP-1 Inactive N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O N-O 

CFS Spring 7.2 3.1 5.7 1.9 5.4 2.0 5.7 0.1 1.9 1.2 3.0 1.2 3.1 1.7 5.0 1.6 4.8 1.2 3.6 1.3 

CFS-2 Spring 4.4 1.6 2.8 1.3 1.6 0.7 2.7 0.8 0.8 0.5 2.0 0.8 3.9 0.9 3.0 1.1 5.2 
some flow 
(no meas.) 

3.9 1.5 

Notes:  
1) *flows visually estimated 4) “CF” or “CFS” indicates feature located at south wall of North Pit Lake within the Chester Fault Zone. 
2) “TC” indicates feature located in Tie Camp Creek drainage 5) “NP” indicates feature located at South Wall of North Pit Lake. 
3) “IC” indicates feature located in Indian Creek drainage 6) N-O = Not Observed for 1 year or more 

For locations of springs and seeps currently designated as “Inactive”, refer to maps contained in past reports.
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1313 Sherman Street, Room 215 

Denver, CO 80203 

 

 

1313 Sherman Street, Room 215, Denver, CO 80203 P 303.866.3567 F 303.832.8106   http://mining.state.co.us 

John W. Hickenlooper, Governor  |  Robert Randall, Executive Director  |  Virginia  Brannon, Director  

April 24, 2017 

Holton Burns 
Homestake Mining Company 
c/o Barrick Gold Corporation 
P.O. Box 212 
Toronto, Ontario, Canada M5J 2S1 
 

RE:  Pitch Project, Permit No. M-1977-004, Technical Revision (TR-8 ) Approval  
 

Mr. Burns: 

The Division of Reclamation, Mining and Safety (Division) approved the Technical Revision request 
(TR-8), which was submitted on April 21, 2016, addressing the following: 

Installation of 1 exploration borehole at 10500 Erie Drift area, 3 recirculation/monitoring wells in the 
South Pit/underground mine workings area, and 5 recirculation/monitoring wells in the Indian Creek 
Rock Dump. Field-demonstration scale testing during the 2017 field season to validate "proof of 
concept" bench and field pilot testing and serve as the basis for full-scale design and implementation.  

The terms of TR-8 approved by the Division are hereby incorporated into Permit No. M-1977-004.  
All other conditions and requirements of the permit remain in full force and effect. 

If you require additional information, or have questions or concerns, please contact me at the 
Division’s Grand Junction Field Office. 

 
Sincerely, 

 
Dustin Czapla 
Environmental Protection Specialist  
Department of Natural Resources 
Division of Reclamation, Mining and Safety 
101 South 3rd, Suite 301 
Grand Junction, CO 81501 
Phone: (970) 243-6299 
Fax: (970) 241-1516 
 
 

http://mining.state.co.us/
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B G C BGC ENGINEERING INC. 
AN APPLIED EARTH SCIENCES COMPANY 
Suite 500.980 Howe Street 
Vancouver. BC Canada VSZ 006 
Telephone (604) 684-5900 
Fax (604) 684-5909 

January 4, 2018 
Project No.: 0011-216 

Mr. Dale Davis, Site Supervisor 
Homestake Mining Company 
Pitch Reclamation Project 
112 Marshall Street, 
Sargents, CO 81249 

Dear Mr. Davis, 

Re: Pitch Reclamation Project — 2017 Annual Report 

Sediment Control Embankment Permit ID 280110 

The Homestake Mining Company (Homestake) Pitch Reclamation Project Site is located 
approximately eleven miles south of Sargents, Colorado, Homestake operated the site as an open 
pit mine for the extraction of uranium ore from 1979 to 1984. Since 1984 to present, the project 
has been maintained by Homestake as it progressed into the final stages of closure and 
reclamation. 

The sediment control embankment was constructed in 1980. The embankment was constructed 
below the confluence of the Indian and Tie Camp drainages to allow settlement of suspended 
solids from surface water prior releasing to Indian Creek. The embankment is a jurisdictional 
structure under the Colorado Division of Water Resources, with permit ID 280110. 

The embankment is approximately 80 feet (ft) high at the maximum section and has a crest 
elevation of 9905.0 ft above mean sea level (amsl). The structure was designed as a zoned 
embankment with a 15.0 ft thick clay core and both upstream and downstream rockfill shells 
constructed with compacted weathered sandstone. The pond area has a surface area of 
approximately 5.4 acres with a corresponding capacity of 88.3 acre-feet. An emergency overflow 
spillway exists through the right abutment with an outfall weir elevation of 9900.0 ft amsl. 

Following completion of construction in 1981, five piezometers and five permanent survey 
monuments were installed to monitor both changes in phreatic surface within the embankment 
and physical movements of the embankment, respectively. In 2000, four additional piezometers 
were installed along the crest of the embankment. 

Seepage was observed on the downstream face of the embankment in June 2000 and discussed 
in both 2000 and 2001 annual reports. This seepage has not reappeared following the repair work 
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Homestake Mining Company 
Sediment Control Embankment — Permit ID 280110 

January 4, 2018 
Project No.: 0011-216 

conducted in 2001. The following sections provide a summary of the monitoring conducted during 
2017, discussing the monument and piezometer data. 

1.0 Embankment Displacement Monuments 

The survey monuments (M1 to M5) measure vertical displacement and are located near the 
upstream side of the embankment crest level, as shown on Figure 1. The five permanent survey 
monuments have been surveyed annually since 1981. 

10000 

9975 

0950 

9925 

9000 
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9&50 
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Figure 1: Monitoring station locations. 
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Homestake Mining Company January 4, 2018 
Sediment Control Embankment - Permit ID 280110 Project No.: 0011-216 

The 2017 annual survey was conducted on October 5, 2017 and the results of survey monitoring 
since the installation of the monuments are presented in Table 1. 

As shown in Table 1, differences between the 2016 survey and the 2017 survey of embankment 
monitoring points are between -0.01 ft and +0.01 ft. Monument 1 (M1), Monument 2 (M2) and 
Monument 5 (M5) showed a +0.01 ft (moving down) difference between the 2016 and 2017 
survey, consistent with previous measurements. Monument 3 (M3) and Monument 4 (M4) showed 
a -0.01 ft (moving up) difference between the 2016 and 2017 survey, consistent with previous 
measurements. 

Table 1: Monument survey results since installation. 

Date Monument 
1 

Monument 
2 

Monument 
3 

Monument 
4 

Monument 
5 

3-Sep-81 9905.26 9906.06 9905.15 
15-Sep-81 9905.93 9906.05 9905.17 
1-Oct-81 9905.92 9905.24 9904.83 9906.02 

660E.754---
9905.14 

8-Oct-81 9905.92 9905.26 9905.18 
16-Nov-81 9905.92 9905.25 9904,84 9906.06 9905.19 
2-Dec-81 9905.91 9905.24 9904.83 9906,07 9905.10 
17-Dec-81 9906.05 9905.22 
19-Jan-82 9905.90 9905.23 9904.82 9906.06 9905.16 
2-Feb-82 9905.93 9905.25 9905.23 

18-May-82 9905.87 9905.13 9904.66 9905.97 9905.21 
3-Jun-82 9905.85 9905.09 9904.59 9905.94 9905.19 
1-Jul-82 9905.83 9905.05 9904.55 9905.90 9905.16 

6-Aug-82 9905.83 9905.05 9904,55 9905.71 9905.19 
18-Nov-82 9905.78 9905.01 9904.53 9905.87 9905.20 
7-Jun-83 9905.66 9904.87 9904.43 9905.82 9905.19 

27-Sep-83 9905.43 9904.70 9904.31 9905.68 9905.17 
2-Aug-84 9905.48 9904,71 9904.27 9905.64 9905.08 
28-Jun-85 9905.48 9904.72 9904.34 9905.77 9905.23 
16-Jul-86 9905.63 9904.90 9904.47 9905.79 9905.12 
9-Sep-87 9905.67 9904.86 9904.46 

9904.36 
9905.82 
9905.75 

I 
20-Sep-88 9905.51 9904.72 
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Homestake Mining Company 
Sediment Control Embankment - Permit ID 280110 

January 4, 2018 
Project No.: 0011-216 

Table 1: Monument survey results since installation (continued). 

7-Sep-89 9905.51 9904.73 9904.34 9905.68 9905.20 
20-Sep-90 9905.45 9904.65 9904.25 9905,63 9905.15 
25-Sep-91 9905.49 9904.70 9904.31 9905.66 9905.26 
30-Sep-92 9905.47 9904.67 9904.29 9905.64 9905.23 
23-Sep-93 9905.46 9904.67 9904.29 9905.62 9905,24 
29-Jul-94 9905.47 9904.67 9904.27 9905.62 9905.24 
27-Sep-95 9905.46 9904.66 9904.27 9905,62 9905.25 
17-Sep-96 9905.46 9904.65 9904.26 9905.60 9905.26 
13-Oct-97 9905.46 9904.67 9904.29 9905.63 9905.27 
29-Sep-98 9905.45 9904.64 9904.26 9905.61 9905.27 
7-Nov-99 9905.44 9904.64 9904.25 9905,60 9905.26 
26-Oct-00 9905.45 9904.64 9904.26 9905.62 9905.29 
15-Oct-01 9905.43 9904.64 9904.26 9905.59 9905.24 
24-Sep-02 9905.46 9904.65 9904.26 9905.62 9905.27 
8-Sep-03 9905.43 9904.62 9904.23 9905.58 9905.24 _ 

24-Sep-04 9905.44 9904.64 9904.27 9905.61 9905.27 
23-Oct-05 9905.43 9904.63 9904.25 9905.58 9905.26 
1-Oct-06 9905.44 9904.63 9904.25 9905.59 9905.27 
20-Oct-07 9905.44 9904.62 9904.24 9905.59 9905.25 
17-Oct-08 9905.44 9904.63 9904.24 9905.60 9905.27 
23-Oct-09 9905.43 9904.61 9904.24 9905.57 9905.24 
12-Sep-10 9905.44 9904.62 9904.24 9905.58 9905.24 
24-Sep-11 9905.44 9904.62 9904.24 9905.59 9905.27 
30-Sep-12 9905.43 9904.61 9904.24 9905.58 9905.27 
23-Jul-13 9905.43 9904.61 9904.23 9905.58 9905.27 
30-Jul-14 AMMILk 9904.22 9905.55 9905.26 
25-Aug-15 9905,42 9904.60 9904.22 9905.56  9905.22 
30-Aug-16 9905.43 9904.62 9904.22 9905.57 9905.27 
5-Oct-17 9905.42 9904.61 9904.24 9905.58 9905.26 

Differential 2017-
2016 

+0.01 +0.01 -0.01 -0.01 +0.01 

Maximum 
Differential -0.53 

i. 
-0.67 -0.63 iiiii iliaMI 

Key: 
Maximum Elevation (Blue highlight) 

Minimum Elevation (Green highlight) 

A graph illustrating the vertical displacement since construction of the embankment is provided 

as Figure 2. There has not been significant movement since the initial settlement (1981 to 1984). 
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Figure 2: Vertical displacement monument survey. 
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2.0 Piezometer Evaluation 

There are currently nine piezometers monitoring water levels in the embankment. The first five 
were installed when the embankment was completed in 1981. Four additional piezometers were 
installed along the crest of the embankment in 2000. The piezometers are named P1 through P9 
on Figure 1 (presented in Section 1) and called P-1 through P-9 on tables. This section will 
discuss the history and the evaluation of piezometers for 2017. 

2.1. Piezometric History of the Sediment Control Embankment 

In June 2000, seepage was observed on the downstream face of the embankment_ Subsequent 
evaluations during 2000 determined there was a localized elevated phreatic surface within the 
embankment and the downstream shell. Remediation work was conducted in 2001 to identify the 
cause and repair the embankment. The repair consisted of installing a cutoff trench and clay 
blanket on the upstream face over the seepage area. 

The top of the inclined clay blanket is at elevation 9885.5 ft amsl. A final engineering report 
detailing the repairs and performance was provided to the Colorado Division of Water Resources 
on January 7, 2003 (Remedial Design As-Built Report, Glasgow Engineering, November 2002). 
In May 2004, the pond level was increased by 10 ft. to an elevation of 9888.5 ft amsl. In May 
2005, the water level in the pond reached a maximum elevation of 9893.5 ft amsl, This water level 
was the highest in the pond since the repair work performed in 2001, and it was seven feet below 
the spillway crest elevation of 9900.0 ft amsl. The water levels in P1, P4 and P8 responded with 
a quick rise in their piezometric levels corresponding to the water being temporarily stored above 
the repair level but the water levels in the piezometers dropped back quickly to normal levels as 
the pond water level dropped below 9885.5 ft. amsl. 

Piezometer and pond water elevation data from year 2000 to present are presented in Figure 3. 
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Figure 3: Impoundment piezometer history. 
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2.2. Piezometer Data Evaluation for 2017 

The total precipitation for the period the November 2016 through October 2017 was roughly 527.8 

mm (21 inches) as measured with the on-site precipitation gauge. This compares with 
precipitation from November 2015 to October 2016 of 518.3 mm ((20 inches) and from November 

2014 to October 2015 of 591.4 mm (23 inches). 

In 2017, the pond level was maintained at 9884 ft. amsl through January to April 2017. The pond 

level rose to 9888 ft. amsl on the middle of May 2017, which the highest pond level in the year and 

began decreasing by the end of May 2017 to 9887 ft. amsl. From June to July 2017, the pond level 

decreased from 9886 ft. amsl to 9885 ft. amsl, this pond level was maintained through December 

e, 2017 (last day of pond level recording for 2017), 

The comparison between 2016 and 2017 is presented in Table 2 below. 

Table 2: Maximum change in water levels in Embankment piezometers for 2016 to 2017 

P-1 P-2 P-3 P-4 P-5 P-6 P-7 P-8 P-9 
Maximum Elev. 2016 (ft. ems!) 9869,94 9847.26 9867.51 9828.30 9829.79 9870.86 9870.33 9866.28 9865,79 
Maximum Elev. 2017 (ft. amsl) 9869,93 9847.11 9866.82 9829.34 9830.53 9870.01 9870.73 9867.16 9866.04 
Difference Max. Elevations (ft.) -0.01 -0.15 -0.69 +1.04 +0.74 -0.85 -0.40 +0.86 +0.25 

The pond level rose above the clay blanket top elevation of 9885.5 ft amsl for approximately three 

weeks. Historically, water levels in the piezometers show a response to water levels in the 
impoundment. This is presented in Table 3 and Figure 4. 
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Table 3: Piezometer water elevation data for 2017. 

Piezometer No. P-1 P-2 P-3 P-4 P-5 P-6 P-7 P-8 P-9 
Pond Water 

Level 

Surface Elevation (ft. amsl) 9905.68 9905.51 9906.60 9875.45 9847.79 9906.07 9906.00 9906.00 9906.29 VA 

Stand Pipe (ft.) 2.13 1.96 2.02 2.04 1.81 1.92 1.85 0.20 0.75 VA 

Collar Elecation (ft. amsl) 9907.81 9908.47 9908.62 9877.49 9849.60 9907.99 9907.85 9908.20 9907.04 WA 

Bottom of Pipe (ft. amsl) 9836.16 9836.82 9860.82 9828.14 9819.85 9862.25 9862.15 9857.83 9862.28 NIA 
Total Depth (ft.) 70.00 68.69 45.78 47.31 27.94 43.82 43.85 48.17 44.01 N/A 

111512017 9860.79 9845.65 9865.50 9827.97 9828.80 9867.37 9866.75 9863.71 9864.82 9884.00 

2/1412017 9860.51 9845.66 9865.40 9827.97 9828.79 9867.38 9866.73 9862.56 9864.72 9884.00 

3118/2017 9860.13 9845.62 9865.30 9827.96 9828.77 9867.39 9867.75 9861.96 9864_32 9884.00 

4/412017 9864.39 9845.49 9865.12 9827.95 9828.75 9867.39 9868.56 9861.25 9864.12 9884.00 

5110/2017 9866.71 9846.31 9866.60 9828.05 9829.15 9867.95 9869.07 9864.23 9865.12 9887.00 

5/17/2017 9869.76 9846.95 9866.82 9828.77 9830.42 9869.83 9870.33 9866.95 9866.02 9888.00 

5/24/2017 9869.93 9847.11 9866.69 9829.34 9830.53 9870.01 9870.73 9867.16 9866.04 9887.00 

6/112017 9869.03 9846.79 9866_72 9829.28 9828.95 9869.65 9870.12 9866.40 9865.94 9886.00 

7/11/2017 9865.51 9846.67 9866.70 9828.74 9829.50 9869.54 9869.91 9865.93 9865.84 9885.00 

8/1712017 9862.81 9846.04 9866.81 9828.39 9828.73 9868.46 9869.54 9864.76 9865.67 9885.00 

9/12/2017 9862.03 9845.84 9866_82 9828.14 9828.95 9868.34 9868.89 9864.56 9865.17 9885.00 

10/11/2017 9861.13 9845.72 9866.75 9827.99 982873 9867.39 9867.62 9883.66 9864.67 9885.00 

11/21/2017 9861.11 9845.71 9866.65 9827.93 9828.73 9867.39 9867.60 9863.63 9864.67 9885.00 

12/4/2017 9859.71 9845.72 9865.42 9827.92 9828.74 9867.39 9867.59 9862.62 9864.66 9885.00 

2017 Average Water Level 9863.83 9846.10 9866.24 9828.32 9829.11 9868.24 9868.65 9864.24 9865.13 9885.29 
2017 Max 9869.93 9847.11 9866.82 9829.34 9830.53 9870.01 9870.73 9867.16 9866.04 9888.00 
2017 Min 9859.71 9845.49 9865.12 9827.92 9828.73 9867.37 9866.73 9861.25 9864.12 9884.00 

2017 Max/Min Differential 10.22 1.62 1.70 1.42 1.80 2.64 4.00 5.91 '1.92 4.00 

On Table 3, blue colored letters symbolize maximum elevations and green colored letters symbolize minimum elevations in data. 
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Figure 4: Year 2017 Sediment Embankment piezometer water elevations with monthly cumulative precipitation. 
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Piezometer P1 is located on the crest upstream side of the embankment. Piezometers P2, P3, 
P6, P7, P8 and P9 are located on the crest downstream side of the embankment. Piezometers 
P4 and P5 are location on the downstream slope of the embankment. The yearly changes are the 
difference between the maximum water level and the minimum water level for each piezometer 
using Table 3. Between 2016 and 2017, the following changes in the piezometer water levels 
were observed in Piezometers P1 through P9 located in the embankment: 

• The water level in P1 increased by 10.22 ft. in 2017, compared with a rise of 9.86 ft. 
in 2016. This piezometer usually responds quickly to a rise in the water level in the 
pond then drops back down to normal levels by mid-Summer. 

• The water level in P2 increased by 1.62 ft. in 2017 compared with a rise of 1.88 ft. in 
2016. 

• The water level in P3 increased by 1.70 ft. in 2017 compared with a rise of 4.62 ft. 
in 2016. 

• The water level in P4 increased by 1.42 ft in 2017 compared with a rise of 0.36 ft. 
in 2016. Historically, this piezometer shows little rise in the water level following the 
spring snow melt. 

• The water level in P5 increased by 1.80 ft. in 2017 compared with a rise of 3.02 ft. 
in 2016. 

• The water level in P6 increased by 2.64 ft. in 2017 compared with 3.50 ft. in 2016. 

• The water level in P7 increased by 4.00 ft. in 2017 compared with a similar increase 
of 3.62 ft. in 2016. 

• The water level in P8 increased by 5.91 ft. in 2017 compared with to rise of 4.43 ft. 
in 2016. T 

• The water level in P9 increased 1.92 ft. in 2017 compared with a rise of 1.70 ft. in 
2016. 

2.3. Facility Maintenance History 

Piezometer P4 is close to the seepage area noted in 2000 and it is monitored closely. From 
2005 to 2009 it was observed that the water level in P4 was not falling back as rapidly as 
the other piezometers. It was noted that when the probe was pulled out of the P4 and P5 it 
was covered with silt. The silt buildup had not allowed the pipes to drain sufficiently to 
accurately reflect the phreatic surface in the embankment. In July 2009, both piezometers 
P4 and P5 were flushed with high pressure water, approximately 250 gallons at 80 to 90 
psi, to minimize the silt and other debris that had built up in the standpipes. The high-
pressure flushing resulted in the water levels in both piezometers falling back to normal 
levels within a few days over the next few years, with the average water level in P4 dropping 
by more than 4.00 ft. 

In 2015, the water level rise in P4 was small due to the water level in the pond being kept 
below the elevation of the repair. In 2016, the water in the pond increased to 9888 ft. amsl 
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elevation for approximately two weeks in May due to snow melt with little rise in the water 
level in P4. A similar event occurred in 2017, with May being the month of pond increase 

to 9888 ft. amsl, elevating piezometer reading for approximately three weeks. Figure 3 
presents the piezometric data collected since their installation. 

The flushing of P-7 and P-8 in late 2015, along with clearing of the drain line in 2009 has 
continued to keep water levels low in the downstream and toe section of the embankment. 

In 2016, with precipitation the lowest in the past three years, all piezometer levels were 
down relative to 2015 and 2014. In 2014, the water level in P4 increased by 6.31 feet but 
fell back rapidly. In 2016, the increase was only 0.36 ft. The high pressure flushing of P7 
and P8 in late 2015 allowed water levels in both piezometers to rise and fall back quickly 
compared to their behavior in 2013 and 2014. 

In 2014, maintenance included adding a debris trap above the outlet pipe and removal of 

pine seedlings on the downstream face of the embankment. The debris trap was cleaned 
in 2016 and pine seedlings were removed from the downstream face once again. No 

significant maintenance activities occurred in 2017. 
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3.0 Recommendations 

The following are recommendations after reviewing the 2017 data and pertaining documents 
focusing on the Sediment Control Embankment. 

3.1. Survey Monuments 

It is recommended to have a survey report accompany the survey monument readings starting 
on 2018. This report should explain methods applied, equipment used, margin of error and field 
conditions. 

3.2. Installation of New Piezometer 

The only piezometer on the upstream crest side is P-1. This piezometer is in the clay core and is 
currently giving readings of phreatic levels lower than the water surface. To develop a better 
understanding of the pore water pressures affecting the embankment, a new piezometer close to 
P-1, upstream and at least 10 ft, away from the clay core is recommended. 

3.3. Regular Piezometer Maintenance 

In 2015 there was a flushing of piezometers that cleaned debris and silt, improving readings. It is 
recommended to continue this maintenance on an annual or biannual basis. 

3.4. Drains Inspections 

The drains are recommended to be camera inspected yearly to mitigate clogs and help maintain 
efficiency. 

Piezometric Trigger Levels 

The piezometer data reviewed showed a trend followed through typical snowmelt seasons. Best 
engineering practice considers the use of trigger levels to help determine if piezometric values 
pass certain thresholds that could affect embankment slope stability. It is recommended to 
conduct a slope stability study to establish piezometric trigger levels and associated action plans 
in case of exceedance. 

3.6. Topographic Survey of Embankment 

Throughout the history of the Sediment Control Embankment, repairs and maintenance have 
taken place. Through the review of Remedial Design As-Built Report, (Glasgow Engineering, 
November 2002), the downstream embankment slope was constructed as a 1,66:1 
(horizontal:vertical) instead of the design slope of 2:1. A topographic survey of the embankment 
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would determine current conditions of the repaired slopes and will allow for updated surfaces for 
slope stability studies. 

4.0 Conclusion 

The 2017 survey results continue to indicate that the total vertical movement in the embankment 
is minimal, within historic levels, and lies within the range of survey error. 

Water level trends measured in the piezometers between 2016 and 2017 are consistent with 
historic readings 
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5.0 Closure 

BGC Engineering Inc. (BGC) prepared this document for the account of Homestake Mining 
Company. The material in it reflects the judgment of BGC staff in light of the information available 
to BGC at the time of document preparation. Any use which a third party makes of this document 
or any reliance on decisions to be based on it is the responsibility of such third parties. BGC 
accepts no responsibility for damages, if any, suffered by any third party as a result of decisions 
made or actions based on this document, 

As a mutual protection to our client, the public, and ourselves, all documents and drawings are 
submitted for the confidential information of our client for a specific project, Authorization for any 
use and/or publication of this document or any data, statements, conclusions or abstracts from or 
regarding our documents and drawings, through any form of print or electronic media, including 
without limitation, posting or reproduction of same on any website, is reserved pending BGC's 
written approval. A record copy of this document is on file at BGC. That copy takes precedence 
over any other copy or reproduction of this document. 

Yours sincerely, 

BGC ENGINEERING INC. 
per: 

Michael E. Henderson, PE 
Principal Geotechnical Engineer 
Engineer of Record 

Reviewed by: 

Troy Meyer, PE, P.Eng. 
Principal Geotechnical Engineer 

Daniel Granda, PE 
Geotechnical Engineer 
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Colorado Department of Natural Resources January 15, 2017 
Division of Reclamation, Mining and Safety 
Attention:  Mineral Division 
1313 Sherman Street, Room 215 
Denver, CO  80203 

RE: HOMESTAKE PITCH RECLAMATION PROJECT 
2017 ANNUAL GEOTECHNICAL REPORT (M-1977-004HR) 

Dear Division: 

Attached is the 2017 Annual Geotechnical Report for the waste rock management areas at the 
Homestake Mining Company Pitch Reclamation Project (Figure 1). The purpose of this report is 
to provide the results of ongoing geotechnical monitoring of the Indian and Tie Camp rock 
dumps at the Pitch Reclamation Project (Figure 2). The history of the rock dumps has been 
provided in previous annual geotechnical reports and is not repeated here. In 2017, the rock 
dumps were inspected monthly in accordance with the recommended monitoring program. The 
inspections indicate stable conditions for the Indian and Tie Camp rock dumps.  

The Indian and Tie Camp rock dump piezometer water level readings are presented in this 
report. The 2017 monthly water level measurements are provided in Table 1 and shown on 
Figure 3. Water level data collected since 1996 are shown on Figure 4. As reflected on Figure 3 
and Figure 4, the water levels in the rock dump piezometers show little fluctuation in the fall and 
winter months, with a temporary rise in response to the spring snow melt or summer rain 
events. The extent that water levels rise each year depends on the fluctuation in snow pack and 
summer precipitation, and the location of the piezometers within the rock dumps. The onsite 
precipitation gage recorded 21 inches of precipitation during the 2017 monitoring period 
(November 2016 through October 2017), compared with 20 and 23 inches during the 2016 and 
2015 periods, respectively, and 31 inches in 2014 consistent with the heavy snow pack 
observed that year.   

In 2017, four new piezometers (RD-06, RD-07, RD-08, RD-09) were installed at the 10300 level 
of the Indian Rock Dump and one shallow piezometer (RD-05) was installed near the toe of the 
Indian Rock Dump (Figure 2). These piezometers were approved by the Division in April 2017 
under Technical Revision #8 (Division 2017a). These piezometers were used in combination 
with Piezometer 10300R, and four shallow piezometers (RD-01, RD-02, RD-03, RD-04) 
approved by the Division under Technical Revision #7, to facilitate large-scale in situ source 
zone treatment of uranium, with extraction from the piezometers at the toe of the Indian Rock 
Dump and injection into the piezometers at the 10300 level (Division 2016). Water level 
measurements collected in 2017 from the piezometers near the toe of the Indian Rock Dump 
and the 10300 level are shown on Figure 5 and Figure 6, respectively. Observed fluctuations in 
both the new piezometers and 10300R reflect the water level changes associated with the in-
situ source zone treatment.  After cessation of injection activities, piezometers returned to long-
term water level trends (Figure 5 and Figure 6).  
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Homestake Pitch Reclamation Project 

Annual Geotechnical Report (M-1977-004HR) 

2017 Geotechnical Observations 
Indian and Tie Camp Rock Dumps 

1. Indian Creek Rock Dump 

The following summary provides a description of the Indian Rock Dump water levels for 
2017.  The Indian Rock Dump is a generally south-facing, graded and reclaimed rock dump 
that can be separated into bench levels corresponding to ground surface elevation.  The 
Indian Rock Dump was regraded in 1994 following procedures approved by the Division 
under Technical Revision #1 in February 1994. In 1995, several minor, localized areas of 
slope instability were noted, corrected, and reported in the 1995 Annual Geotechnical 
Report (HMC 1996). No significant changes in surface ground conditions were noted in 
2017. Subsurface water is monitored in piezometers at the levels described below (Figure 
2).   

“10300 – 10100” Level 

Site Description: Identical to that of past reports for 1996 through 2016.  

2017 Observations: Field observations indicate that the repairs performed in 1995 were 
successful and no new areas of surficial instability were observed from 1996 through 2017.  
Piezometer 10300R is located in the central portion of the Indian Rock Dump and monitors 
subsurface water levels (Figure 2) In 2011, Piezometer IC10300 was replaced due to 
sediment buildup in the casing making it difficult to measure the rise in the water level. It 
was abandoned and replaced by Piezometer IC10300R, located approximately 30 feet west 
of Piezometer IC10300. Piezometer IC10300R appears to intersect the east branch of 
Indian drainage (under the Indian Rock Dump) just north of the confluence with the west 
branch. In 2017, the water level in Piezometer 10300R increased during the spring freshet 
by 8.9 feet, compared to 7.21 feet in 2016. In 2014, a year characterized by comparatively 
heavy snow pack, the water level in Piezometer IC10300R rose by 17.9 feet. Following the 
spring freshet of each year the water level approaches steady-state levels. The 10300R well 
is in an area affected by the 2017 in situ source zone treatment program.  As such, short-
term water levels fluctuated in response to these activities, but returned to steady-state 
levels later in the fall (Figure 5). 

“10400 – 10370” Level 
Site Description: In 1997 the face of the permanent low-grade stockpile was reconstructed 
on the Indian Rock Dump to reduce the potential for infiltration and promote more rapid 
runoff from the stockpile area.  

2017 Observations: In 2011, Piezometer IC10370 was replaced by Piezometer IC10370R, 
on the 10,370 level of the Indian Rock Dump (Figure 2). Piezometer IC10370R is 
approximately 67 feet west of the Piezometer IC10370 location, which appears to intersect 
the west branch of Indian drainage below the Indian Rock Dump just north of the confluence 
with the east branch.  The water level in Piezometer IC10370R rose by 5.2 feet in 2017 in 
response to spring snow melt, similar to the near 6-foot water level increases observed in 
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2016 and 2015. In 2014, the water level in Piezometer IC10370R increased by over 11 feet 
between January and June consistent with the heavy snow pack observed that year. 
Piezometer IC10360 is also located near Piezometer 10370R but does not intersect the 
Indian drainage. This piezometer had a maximum water level increase of 6.2 feet in 2017, 
compared to 8.8 feet in 2016, 6.5 feet in 2015, and 7.7 feet in 2014. The relatively consistent 
increase between the water level rise in 2014 and more recent observations may be 
attributed to the location being outside of the Indian drainage under the Indian Rock Dump.  

“10600 – 10400” Level 
Site Description: Identical to that of past reports for 1996 through 2016.  

2017 Observations: Piezometer IC10440 was used to monitor subsurface water levels in 
this area of the rock dump until it became non-functional in 1996.Piezometer IC10525, 
which is also representative of this area of the rock dump, is described below in Section 
“10725 – 10525” Level.  

 “10650 – 10600” Level 
Site Description: Identical to that of past reports for 1996 through 2016. 

2017 Observations: Piezometers IC10630 and IC10600 monitor subsurface water in this 
area of the Indian Rock Dump. The water elevation in Piezometer IC10630 rose by 7.0 feet 
from March through June consistent with levels measured from 2014 through 2016 (7.5 to 
7.6 feet). The response to spring snow melt and/or summer rain events is consistent with 
other rock dump piezometers. However, until 2014, Piezometer IC10630 was characterized 
by minimal water level change (maximum water level rise of 4.5 feet and average 1.3 feet).  

As noted in previous reports, in October 2001, an obstruction was removed from Piezometer 
IC10600, which subsequently allowed it to be used for the collection of water level data. In 
2017, the water level in Piezometer IC10600 increased by 8.4 feet during the spring freshet 
which is consistent with 2015 and 2016 high water levels (8.8 and 8.4 feet, respectively). 
During the same period in 2014, the water level elevation rose by 11.8 feet.   

“10780 – 10650” Level 

Site Description: Identical to that of past reports for 1996 through 2016. 

2017 Observations: Visual inspection of the area revealed no evidence of settling or 
slumping of the rock dump material. The drainage channels are functioning as designed.  

“10725 – 10525” Level 

Site Description: Identical to that of past reports for 1996 through 2016.  The minor overlap 
between this level and other bench designations reflects the original bench configuration.  

2017 Observations: Piezometers IC10600 and IC10525 are used to monitor subsurface 
water in this area. Similar to Piezometer IC10600, in 2017 the Piezometer IC10525 water 
level rose by 8.2 feet in response to spring snow melt, consistent with the water level rise 
observed from 2014 through 2016 (7.9 to 9.0 feet). 

“10800” Level 
Site Description: Identical to that of past reports for 1996 through 2016. 
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2017 Observations: Visual inspection of the area in 2017 revealed no evidence of settling or 
slumping of the rock dump material and the drainage channels are functioning as designed.   

The drainage on the western side of the upper portion of the Indian Rock Dump, just above 
the sericite stockpile, where the rock dump intersects native ground, underwent minor 
erosion prior to 2012. A low gradient diversion ditch, was built in 2012, allowing water from 
the channel to be diverted and dispersed at lower velocities. Boulders were placed above 
the steep section of the channel and rip-rap was placed below the boulders as energy 
dissipaters, such that flow velocities are reduced and sediment retention is enhanced. 
Observations in 2017 indicate that this repair continues to minimize erosion in this area.  

Additional Indian Rock Dump Piezometers  

Site Description: In 2017, one shallow piezometer (RD-05) was installed with a total depth of 
36 feet near the toe of the Indian Rock Dump and four piezometers (RD-06, RD-07, RD-08, 
and RD-09) were installed at the Indian Rock Dump 10300 level at total depths of 206.5, 
210, 208, and 212 feet respectively (Figure 2). RD-05 was installed along the transect, 
normal to groundwater flow, that includes the RD-01, RD-02, and RD-03 piezometers 
installed in 2016. The four new injection wells were installed along an upgradient transect 
normal to groundwater flow adjacent to existing monitoring well IC-10300R. Each 
piezometer was constructed with a 20-foot screen interval located at the bottom of the 
piezometer coincident with anticipated static water levels.  

2017 Observations: Phosphate and tracer amended water was recirculated within the Indian 
Rock Dump as part of the 2017 in situ source zone treatment program. From mid-August 
through September 2017, approximately 1,124,000 gallons of water were recirculated within 
the Indian Rock Dump, with extraction from RD-02 and RD-05 and injection into RD-06, RD-
07, RD-08, and RD-09. On September 23, 2017, IC-10300R was added to the injection 
system as an additional injection point. 

Water levels in piezometers used for injection fluctuated within a range of approximately 10 
feet during active injections (Figure 5). The short-term water level variations reflect rapid 
water level changes during injection activities, and when the injection system was stopped 
for monitoring and maintenance activities. Water levels associated with RD-02 and RD-05, 
the two piezometers used for extraction in 2017, suggest minimal water level change (7.8 
and 7.5 feet, respectively) during extraction (Figure 6). The higher water level change for 
RD-02 and RD-05 during extraction than surrounding piezometers (RD-01, RD-03, RD-04) 
could be a result of the pumps being close to the water level surface. (i.e., splashing of 
water within the well providing an artificially high-water level). Mounding of subsurface water 
near injection piezometers dissipated soon after termination of injection, and extraction of 
water appeared to have little influence on the overall subsurface water level. The return to 
steady-state levels is illustrated by water levels collected in October and November 2017 for 
piezometers used for injection (RD-06, RD-09, IC300R) and extraction (RD-04) (Figure 5 
and Figure 6). 

Indian Rock Dump Inclinometer Installation  

To monitor Indian Rock Dump slope stability during and after 2017 phosphate injection 
activities, three inclinometers (IN-1, IN-2, and IN-3) were installed in August 2017 along a 
drainage ditch located approximately halfway between the base of the Indian Rock Dump 
and the 10300-bench (Figure 2).  The IN-1, IN-2, and IN-3 boreholes were advanced 
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through waste rock into native ground to total depths of 63,138.5, and 25 feet below ground 
surface, respectively.  The construction of inclinometers was completed using Slope 
Indicator® (SI) QC slotted casing. The borehole annulus was backfilled with 10/20 sized 
silica sand.  

Inclinometer readings were periodically collected during operation of the Indian Rock Dump 
phosphate injection system (August through September 2017). No slope movement was 
detected during or following injections. 

2. Tie Camp Rock Dump 

Similar to the Indian Rock Dump, the Tie Camp Rock Dump can be separated into bench 
levels corresponding to ground surface elevation.  The Tie Camp Rock Dump was regraded 
in 1994 following procedures approved by the Division in Technical Revision #1 in February 
1994.  In 1995, localized areas of slope instability were corrected and reported in the 1995 
Annual Geotechnical Report (HMC 1996).  The Tie Camp Rock Dump has one piezometer 
at an elevation of 10,375 feet as discussed below.   

“10400 – 10100” Level 
Site Description: The Tie Camp Rock Dump was regraded in 1994 following procedures 
approved by the Division in February 1994. During 1995, minor, localized areas of slope 
instability were noted and corrected as summarized in the 1995 Annual Geotechnical Report 
(HMC 1996). Grading was performed in 2012 on the second and third benches from the top 
of the rock dump to control rill erosion due to the benches filling with silt. Field observations 
indicate that the repairs performed in 1995 and grading in 2012 were successful and only 
small areas of surficial instability were observed from 1996 through 2017.  

2017 Observations: Piezometer TC10375 monitors subsurface water in the Tie Camp Rock 
Dump. In 2017, the maximum water level fluctuation was 4.3 feet (between March and 
June), after the spring freshet.  This rise in water level is similar to what was observed in 
2015 (4.3 feet) but lower than the 6.0 feet rise observed in 2016. These recent observations 
are below the seasonal fluctuations observed in 2014 (9.1 feet) when heavy snow pack was 
observed. 
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Table 1: Monthly Water Level Readings in Rock Dump Piezometers 

 
 
 

 

 

 

 
 
  



NORTH
PIT LAKE

GUNNISON COUNTY

SAGUACHE COUNTY

SEDIMENT
CONTROL POND

OFFICES/SHOP

Outfall 001 
(SW-33)

Source: USGS 7.5' quadrangle of Chester and Pahlone Peak, Colorado.

T
48
N

R 5 E R 6 E

PITCH RECLAMATION PROJECT 
HOMESTAKE MINING COMPANY 

SARGENTS, COLORADO

SITE LOCATION

FIGURE

10 2,000 4,000 6,000
Feet

Z:
\G

IS
\A

O
00

01
02

_P
itc

h\
AC

AD
\R

ec
la

m
at

io
n 

F1
 0

3-
01

-1
6.

dw
g

Colorado Discharge 

Permit System (CDPS) 

Compliance Point 

Colorado Division of 

Reclamation, Mining, and 

Safety (DRMS) Permit 

Boundary 

Roads

Legend



#*

#*

#*

#*

#*

#*

#*

#*#*#*#*
#*

#*#*#*#*

#* #*

#*

9,900

10,000

10
,1

00

10,000

10,100

10,200

10,300

10,400

10,400

10,500

10,600

10,700

10,600

10,800

1 0,90 0

10,800

10
,700

10
,6

0010
,5

0010
,4

0010,400

10
,0

00

10,100

10,200

10,300

10,400

10,500

10,600

10,700

10,800

10,900

11,000

North Pit Lake

Sediment Pond

Tie Camp
Rock Dump

Indian Rock Dump

OFFICES/SHOP

IC-10360

IC-10600

IC-10525

IC-10630

TC-10375

IC-10300R

IC-10370R

RD-01

RD-02

RD-03

RD-04

RD-05

RD-06
RD-07

RD-08

RD-09

IN-1

IN-2

IN-3

0 530 1,060
Feet

LEGEND:

La
st

 S
av

ed
 B

y:
  m

es
tif

an
os

   
Z:

\G
IS

Pr
oj

ec
ts

\_
EN

V\
AO

00
01

02
_P

itc
h\

G
IS

\M
XD

\2
01

7\
20

17
-1

2\
Fi

g2
_R

oc
k_

D
um

p_
Pi

ez
om

et
er

_L
oc

at
io

ns
.m

xd
 1

2/
28

/2
01

7 
11

:1
6:

59
 A

M

_̂
C o l o r a d oC o l o r a d o

I#* Piezometer

#* Inclinometer

Elevation Contour

FIGURE

2

PITCH RECLAMATION PROJECT
HOMESTAKE MINING COMPANY
SARGENTS, COLORADO

ROCK DUMP PIEZOMETER AND 
INCLINOMETER LOCATIONS

H O M E S TA K E



155

165

175

185

195

205

215

225

235

245

255
Dec-16 Jan-17 Feb-17 Mar-17 Apr-17 May-17 Jun-17 Jul-17 Aug-17 Sep-17 Oct-17 Nov-17 Dec-17

W
a

te
r 

L
ev

e
ls

 (
fe

et
 b

g
s

)

10600 10525

10360 10300/10300R

10370/10370R 10630

TC10375

Figure 3:  2017 Water Levels in Indian and Tie Camp Rock 
Dump Piezometers

HOMESTAKE MINING COMPANY
PITCH RECLAMATION PROJECT
2017 Annual Geotechnical Report



155

175

195

215

235

255

1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

W
a

te
r 

L
ev

e
ls

 (
fe

et
 b

g
s

)

10630 10600

10525 10300/10300R

10370/10370R 10360

TC10375

Figure 4:  Historical Water Levels in Indian and Tie Camp 
Rock Dump Piezometers

HOMESTAKE MINING COMPANY
PITCH RECLAMATION PROJECT
2017 Annual Geotechnical Report



180

182

184

186

188

190

192

194

196

198

200
Aug-17 Sep-17 Oct-17 Nov-17

W
a

te
r 

L
ev

e
ls

 (
fe

et
 b

g
s

)

Phosphate Injections

RD-06

RD-07

RD-08

RD-09

Figure 5: Water Levels for Piezometers at the Indian Rock 
Dump 10300 Level

HOMESTAKE MINING COMPANY
PITCH RECLAMATION PROJECT
2017 Annual Geotechnical Report

Maximum Water Levels 
during Injection Activities 

RD-06 191.8 feet bgs
RD-07 191.7 feet bgs
RD-08 186.1 feet bgs
RD-09 190.5 feet bgs



12

14

16

18

20

22

24

26
Aug-17 Sep-17 Oct-17 Nov-17

W
a

te
r 

L
ev

e
ls

 (
fe

et
 b

g
s

)

Phosphate Injections

RD-01

RD-02

RD-03

RD-04

RD-05

Figure 6: Water Levels for Piezometers at the Toe of the 
Indian Rock Dump

HOMESTAKE MINING COMPANY
PITCH RECLAMATION PROJECT
2017 Annual Geotechnical Report

Maximum Water Levels 
during Injection Activities 

RD-01 18.3 feet bgs
RD-02 17.6 feet bgs
RD-03 20.2 feet bgs
RD-04 18.8 feet bgs
RD-05 13.6 feet bgs



 

Page 1 of 5 

 

           4300 Cherry Creek Drive S., Denver, CO 80246-1530 P 303-692-2000  www.colorado.gov/cdphe                      

           John W. Hickenlooper, Governor Larry Wolk, MD, MSPH, Executive Director and Chief Medical 

 

 

 

 
 
 
Holton Burns, Director of Closure, Water Treatment and Uranium 

Homestake Mining Company  

PO Box 40 

Sargents, CO 81248 
hburns@barrick.com  
ddavis@barrick.com 

MEMORANDUM 
 
TO:  Homestake Mining Co 
 
FROM:  Jennifer Charles, Permit Writer 303-692-6430 
 
DATE:  6/1/2017 
 
RE:  Approved Chemical Usage 
   Pitch Reclamation Project 

  Permit No: CO0022756 
 

The Water Quality Control Division (the division) received a complete modification application requesting 

approval of various chemicals proposed for use at the Pitch Reclamation Project (CDPS permit CO0022756) on 

April 11, 2017; the request was submitted by the Homestake Mining Company (Homestake). In this request, 

Homestake proposes to use the chemicals identified in Table 1 (below) as part of their 2017 field program, 

which is intended to evaluate specific approaches for reducing uranium loading from the facility. Several of 

these chemicals were approved for use in prior chemical requests, however Homestake proposes to increase 

the quantity of these chemicals in the 2017 request. On April 25 and May 18, 2017, the division requested 

additional information pertinent to the request, which Homestake provided on May 4, 2017 and May 24, 

2017, respectively. As part of the supplemental information provided to the division, Homestake removed 

SOLVE 127 from the list of chemicals proposed for use in 2017. The division reviewed the chemical approval 

request (and associated information), and approves use of the chemicals consistent with the provisions 

identified in this memorandum.  

 

 

ahagemeister
Text Box
APPENDIX A-6 - 2017 Lowest Practical Level Determination Agency Approvals
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Table 1 – Chemicals 

 
Previous requests and performance 
In July 2015, the division approved a chemical request from Homestake for various reagents and tracers 
proposed for use in conducting uranium mass load reduction pilot testing (i.e., sodium or potassium monobasic 
phosphate salts, phosphoric acid, sodium fluorescein, and sodium or potassium bromide).  In June 2016, the 
division approved a subsequent chemical request for larger quantities of phosphate reagents, tracers, iron and 
aluminum based reagents, and solid phase reagents. 
 
In the current chemical request, Homestake indicates that the 2015 and 2016 pilot testing reduced the 
concentration of uranium in the injection zone of the underground mine workings.  Homestake documents 
that during the pilot testing, compliance with the current CDPS permit effluent limitations was maintained at 
SW-33 (Outfall 001), which the division verified through a review of DMRs and additional monitoring reports 
submitted by the permittee from July 2015 through February 2017.  Additionally, Homestake indicates that 
the phosphorus sampling required as part of the 2015 and 2016 chemical approvals (during and following the 
pilot test), confirmed that phosphorus was not observed above the analytical method detection limit (<0.1 
milligrams per liter [mg/l]). Total recoverable iron sampling as part of the 2016 chemical approval was not 
above 120 µg/l. 
 
Current request 
At present, Homestake requests approval for the chemicals identified in Table 1 to conduct expanded field 
testing in 2017 to continue to advance uranium load reduction alternatives towards full-scale design and 
implementation.  Homestake will conduct the following field activities to achieve uranium load reduction 
downgradient of the treatment zones: 
 

Expanded phosphate injection program. Larger scale injections will be required to achieve meaningful 
uranium reductions in downgradient surface water. The program will include groundwater extraction from 
wells, which will be piped directly to another set of monitoring wells with the addition of reagent stock 
solutions added to the recirculated water. Engineered treatment cell testing and treatment residuals 

Chemical Name Purpose 

Sodium monobasic phosphate 
Continue to evaluate use as source control BMP for underground and rock 

dump 

Phosphoric acid 
Continue to evaluate use as source control BMP for underground and rock 

dump 

Sodium tripolyphosphate Evaluate use as source control BMP for rock dump 
Sodium fluorescein Tracer for injection into underground mine workings 

Rhodamine WT Tracer for injection into underground mine workings 

Fish bone apatite Evaluate use as a BMP for uranium treatment 
Zero-valent iron Evaluate use as a BMP for uranium treatment 

Iron (ferric) chloride Reaction with phosphate to limit soluble concentrations 
Sodium aluminate Reaction with phosphate to limit soluble concentrations 

Calcium carbonate (limestone) 
Reaction with phosphate to limit soluble concentrations, pH buffer for 

use with iron chloride 
Calcium hydroxide (as quicklime [CaO] 

or slaked lime [Ca(OH)2]) 
Reaction with phosphate to limit soluble concentrations, pH buffer for 

use with iron chloride 

Sodium carbonate pH buffer for use with iron chloride 
Sodium bicarbonate pH buffer for use with iron chloride 
Potassium chloride Single piezometer tracer testing 
Magnesium Oxide Considered for further usage in drum-scale ETC testing 

Cationic water soluble polymers (MM-
2456, MM-2466, M2480) 

Potentially used as flocculent for enhanced removal of iron and 
aluminum precipitates 

Anionic water soluble polymers 
(MM2210, MM-6800) 

Potentially used as flocculent for enhanced removal of iron and 
aluminum precipitates 

SOLVE 215C (cationic water-soluble 
polymer) 

Potentially used as flocculent for enhanced removal of iron and 
aluminum precipitates 
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management programs will be in place as control measures. 
 
The division reviewed the MSDSs associated with the proposed chemical additives listed in Table 1, and 
determined the potential pollutants of concern for each chemical (see Table 2).   

 
Table 2. Pollutants of Concern per Chemical 

 
Chemical Name 

 
Pollutants of Concern 

Sodium monobasic phosphate Phosphate, EC/SAR, TDS  

Phosphoric acid Phosphate, pH, TDS 

Sodium tripolyphosphate Phosphate, EC/SAR , TDS 

Sodium fluorescein pH, EC/SAR, Aquatic Toxicity, TDS 

Rhodamine WT EC/SAR, Aquatic Toxicity, Chloride 

Fish bone apatite pH, EC/SAR, TDS 

Zero-valent iron Iron, TDS 

Iron (ferric) chloride Iron, Chloride, TDS 

Sodium aluminate EC/SAR, Aluminum, TDS 

Calcium carbonate (limestone) pH, EC/SAR, TDS 

Calcium hydroxide (as quicklime [CaO] or slaked lime [Ca(OH)2]) pH, EC/SAR, TDS 

Sodium carbonate pH, EC/SAR, TDS 

Sodium bicarbonate pH, EC/SAR, TDS 

Potassium chloride EC/SAR, Chloride, TDS 

Magnesium Oxide pH, EC/SAR, TDS 

Cationic water soluble polymers (MM-2456, MM-2466, M2480) pH, Aquatic Toxicity 

Anionic water soluble polymers (MM2210, MM-6800) pH, Aquatic Toxicity 

SOLVE 215C (cationic water-soluble polymer) pH, Aquatic Toxicity 

 
Phosphate – Homestake plans to inject a total phosphate mass of 13,000 kg as PO4 (4,240 kg as P) in 2017, 
which yields a maximum calculated Phosphorus concentration of 7.4 mg/l at outfall 001A (SW-33). Water 
quality samples obtained during the pilot studies in 2015 and 2016 with a phosphate mass of 1035 kg as PO4 
were measured at less than the detection limit of 0.1 mg/l.  
 
Due to the proposed increase in injected phosphate mass, Homestake has committed to implementing the 
following operational procedures and treatment residuals management program, as provided in the May 24, 
2017 correspondence:  

 
• Operational Controls: The groundwater recirculation and dosing will be operated in a “back-
recirculation” approach, in which water will be extracted from downgradient zones and reinjected 
upgradient. Within this approach, it is anticipated that phosphorus will be observed in re-extracted 
groundwater before it is observed in surface water further downgradient. If phosphorus is observed in 
re-extracted groundwater at levels indicating the potential for non-compliance at SW-33, the 
recirculation will continue with reduced/ceased phosphorus injections, in order to relocate phosphorus 
back upgradient for additional reaction and attenuation. As a result of these system modifications, the 
maximum concentration condition above will be avoided before the treatment residuals management 
program is initiated. 
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• Treatment Residuals Management Program: If upstream total phosphorus concentrations indicate the 
potential for non-compliance at SW-33, the iron/aluminum reagent dosing program will be initiated. As 
an example, a 90% performance efficiency for removal of phosphorus would result in a decrease of the 
maximum concentration above to a value of 0.74 mg/L P, yielding compliance at SW-33. In practice, 
based on testing performed in 2016, it is anticipated that the actual phosphorus removal efficiency by 
iron and aluminum is expected to be over 90%.  

 
Because of these operational and treatment controls, and Homestake’s commitment to cease injection of 
phosphate in order to avoid exceeding the proposed regulatory limit of 1.0 mg/l as P, the division approves this 
increase in injected phosphate mass. Consistent with the 2015 and 2016 chemical approvals weekly 
phosphorus monitoring is required.  Homestake also indicated that weekly phosphorus monitoring will be 
conducted in Table 2 of the March 17, 2017 chemical approval request. 
 
EC/SAR and TDS – Many of the proposed chemicals may contribute to an increase in the EC/SAR levels of the 
discharge.  In the information submitted to the division as part of the 2017 request, Homestake calculated that 
the maximum anticipated sodium concentration would be 59.6 mg/l based on the average flow rate at SW-33. 
EC was previously estimated by Homestake as 0.66 dS/m compared to a calculated WQBEL of 2.9 mg/l. 
Homestake calculated SAR at Outfall 001, including the sodium contributed from the treatment reagents, at 
1.40, compared to a calculated WQBEL of 2.21 (using an EC of 0.66 dS/m).  As the estimated SAR levels are 
more than 50% of the proposed WQBELs, quarterly monitoring is required for EC and SAR at this time.   
 
The permit requires TDS monitoring and quarterly reporting.  This requirement continues to be applicable 
under the new chemical approval. 
 
pH – The permit requires pH monitoring, and establishes a limit of 6.5-9.0 s.u.  This requirement and limit 
continue to be applicable under the new chemical approval. 
 
Aquatic Toxicity (WET) - Many of these chemicals have the possibility to contribute to aquatic toxicity, and 
are being used in much higher quantities than previously applied. Therefore, the division requires that 
Homestake conduct the required quarterly whole effluent toxicity tests for the 2nd, 3rd and 4th quarters of 2017 
during the time the field activities occur at the facility. As provided in correspondence to the division, the 
WET tests for the third and fourth quarter are tentatively scheduled for the week of July 10, 2017 and 
October 2, 2017 which will correspond with the timing of chemicals in the outfalls. Note that the automatic 
compliance response as required in the permit is applicable to ‘report only’ requirements for WET testing.  
 
Chloride – As stated in a follow up email to the division on May 4, 2017, Homestake plans to apply a maximum 
total applied mass of 5000 kg of chloride.  Given the dilution available, Homestake predicts these applied 
masses will yield a maximum chloride concentration of 95 mg/L at Outfall 001A (SW-33).  As the total 
estimated concentration at Outfall 001 is 95 mg/l which is less than 50% of the chronic standard of 250 mg/l for 
Marshall Creek, the division will not require monitoring for chloride at this time. 
 
Iron and Aluminum – Homestake plans to use zero-valent iron and ferric chloride, and sodium aluminate 
reagents, and will apply a maximum total applied mass of 2600 kg iron, and 2100 kg aluminum.  These 
chemicals will be used for the “treatment residuals management program” and will be applied in the sediment 
control pond located immediately upstream of Outfall 001.  The zero-valent iron will be used in the solid phase 
media engineered treatment cells. 
 
Homestake states that the anticipated concentrations of iron and aluminum at Outfall 001 are not dependent 
on the total mass of the reagents applied upstream, but rather on the solubility of iron and aluminum at near-
neutral pH.  Homestake anticipates that pH at Outfall 001 will remain at approximately 8.3 s.u., and that at 
this pH, both iron and aluminum will precipitate within the sediment control pond directly upstream of Outfall 
001.  Homestake indicates that the sediment control pond and associated silt current will further minimize 
concentrations of total recoverable iron and aluminum through settling of suspended particles. 
 
Given the applied masses, dilution ratios, and anticipated metal precipitation, Homestake estimates that the 
concentration for aluminum at Outfall 001 will be less than 0.3 mg/l (300 ug/l).  While there is not an 
aluminum standard specified for Indian Creek, Regulation 31 specifies a chronic aluminum standard equal to 
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e(1.3695[In(hardness)]-0.1158) when the pH downstream of the outfall is greater than 7.0.  As the Pitch 
Reclamation mine encompasses the entire headwaters of Indian Creek, the pH of the discharge at Outfall 001 is 
equal to the pH of the receiving stream, which is estimated to remain at approximately 8.3, as noted 
previously.  At a hardness of 278 mg/l as CaCO3 (estimated in the public noticed WQA), the chronic aluminum 
standard for the receiving stream is equal to 1438 ug/l.   

 
Given the applied masses, dilution ratios, and anticipated metal precipitation, Homestake estimates that the 
concentration for total recoverable iron (from the zero-valent iron and ferric chloride reagents) at Outfall 001 
will be less than 0.3 mg/l (300 ug/l). The standard for total recoverable iron in Indian Creek is equal to 1000 
ug/l.  The estimated concentration at Outfall 001 is less than 50% of the standard, however because of the 
increased masses added, and the dependency of the final total recoverable iron and aluminum concentrations 
at outfall 001 on both pH and settling control measures, the division is requiring weekly monitoring for total 
recoverable iron and aluminum. Homestake indicated that weekly iron monitoring will be conducted in 
the March 17, 2017 chemical approval request. 
 
Based on a review of the information provided by Homestake in this request, the division approves the use of 
the chemicals identified in Table 1 of this correspondence consistent with the provisions identified in this 
memorandum, and the chemical approval request and follow up letters dated March 17, May 4, and May 24, 
2017. The division determined that the use of these chemicals does not require a modification to the 
monitoring requirements and/or discharge limitations provided in the permit at this time.  Note that all 
chemicals used in the treatment process that may be discharged to waters of the State must be used in 
accordance with all state and federal regulations, and in strict accordance with the manufacturer’s 
instructions. 

 







  

 
4300 Cherry Creek Drive S., Denver, CO 80246-1530 P 303-692-2000  www.colorado.gov/cdphe 

John W. Hickenlooper, Governor | Larry Wolk, MD, MSPH, Executive Director and Chief Medical Officer 

 

 

 

 

 

 

June 15, 2017 

 

Homestake Mining Company of California 

P.O. Box 98, Grants,  

New Mexico 87020 

 

Attention:  Randy Whicker, Radiation Safety Officer 

 

Re:  License Amendment - Colorado Radioactive Materials License Number CO 150-01 

 

Enclosed is Radioactive Materials License Number CO 150-01, Amendment No. 16.  The license has been amended 

as requested in correspondence from Dale Davis on behalf of Holton Burns dated March 28, 2017.  Please review 

this document thoroughly.    

 

Additionally, your license has been amended based on Departmental changes to the appearance and content of 

licenses.  While most changes are of a formatting nature, there are also requirements that have been added, 

strengthened, or clarified in the license.  Also, in some instances, license conditions may have been removed from 

the license where equivalent requirements have been incorporated into the Regulations.  Again, we encourage you 

to review the license thoroughly and contact us should you have questions. 

 

Please note that the mailing address, use location(s), maximum quantities of radioactive materials, and the 

radiation safety officer are specific conditions of your license.  If you have questions about making changes to your 

licensed activities, please contact the Radiation Management Unit to discuss the requirements for an amendment 

of your license.   

 

If you have any questions regarding this letter or your license please contact Shiya Wang at 303-692-3447 or 

shiya.wang@state.co.us. Additional questions or comments can be directed to me at 303-692-3371 or 

james.grice@state.co.us. 

 

 

 

 

James H Grice III 

Unit Leader 

Radioactive Materials Unit 

Hazardous Materials and Waste Management Division 

 

Enclosure:  CO 150-01, Amendment No. 16 

 

CC:  Dale Davis, Pitch site Manager 
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Pursuant to the Colorado Radiation Control Act, Title 25, Article 11, Colorado Revised 
Statutes, and the State of Colorado Rules and Regulations Pertaining to Radiation 
Control (the Regulations) and in reliance on statements and representations heretofore 
made by the licensee designated below; a license is hereby issued authorizing such 
licensee to transfer, receive, possess and use the radioactive material(s) designated 
below; and to use such radioactive material(s) for the purpose(s) and at the place(s) 
designated below.  This license is subject to all applicable rules, regulations, and orders 
now or hereafter in effect of the Colorado Department of Public Health and 
Environment and to any conditions specified below. 
 
1. Licensee: Homestake Mining Company of California 
 
2. Mailing Address: P. O. Box 98, Grants, New Mexico  87020 
 
3. License Number: 150-01, Amendment Number 16 
 
4. Expiration date: April 30, 2018 
 
5. Authorized Storage/Use Location: approximately 10 miles east of Sargents, 

Colorado in portions of Sections 29, 30, 31, and 32, T48N, R6E, New Mexico 
Principal Meridian.  Specifically, in the clay-lined and bermed low-grade ore 
stockpiles situated on the Indian Creek and Tie Camp waste rock-disposal sites 
and in a storage cell at the toe of the Indian Creek waste rock disposal site; and 
the sediment collection pond and associated embankment. 

 
6. Designated Radiation Safety Officer(s): Randy Whicker 
 
7. Radiation Safety Officer Contact Number: (970) 556-1174 
 
8. Fee Category: 3.Q 
 
9. Reference Number: SUA-940 (Pinnacle Exploration Company) 
 

 
CONDITIONS 

 
10. Authorized Radioactive Material and Uses: 
 

A. The licensee is authorized to possess any amount of naturally occurring 
uranium-series radionuclides, in particular the Radium-226 isotope in any 
naturally-occurring form contained in soils, sediments, and water.  The 
licensee is authorized to maintain the sediment collection capabilities and, as 
required by final project closure, properly dispose of sediment in the sediment 
collection pond or in an on-site disposal cell. 
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11. Authorized Radioactive Material Users: 
 

A. Radioactive material shall be handled by the RSO, or by individuals designated 
as users under the supervision of the RSO. 

 
B. The licensee shall maintain a list of all individuals currently authorized to use 

radioactive materials. This list and documentation of each authorized user’s 
training shall be available for review by the Department. 
 

C. The licensee shall maintain at least one authorized user, which shall include 
the RSO, until termination of the license. 
 

D. An authorized user shall be at the facility or immediately available at all times 
during licensed related activities. 
 

E. Prior to designating an individual as RSO, the licensee shall provide the 
Department with documentation of the individual’s training and experience. 
 

F. Refresher training in health physics is required at least every two years for the 
RSO.  The licensee shall maintain documentation of the date and content of 
the refresher training for review by the Department. 

 
 
12. General Requirements: 

 
A. The licensee shall comply with the provisions of the State of Colorado Rules 

and Regulations Pertaining to Radiation Control: Part 1, “General Provisions”; 
Part 3, “Licensing of Radioactive Material”; Part 4, “Standards for Protection 
Against Radiation”; Part 10, “Notices, Instructions and Reports to Workers; 
Inspections”; and Part 17, “Transportation of Radioactive Material”.  
 

B. Unless otherwise provided in this license, terms used herein are as defined in 
the Regulations. 

 
C. The licensee shall not transfer possession and/or control of radioactive 

materials or items contaminated with radioactive material except: by transfer 
of waste to an authorized recipient; by transfer to a specifically licensed 
recipient; or, as provided otherwise by specific condition of this license 
pursuant to the requirements of Part 3, Section 3.22 of the Regulations.  
 

D. Radioactive material authorized by Condition 10 of this license shall be stored 
and used in a manner that will preclude use by unauthorized personnel. 

 
E. The licensee shall ensure that information listed in this license is correct and 

accurate.  The licensee shall notify the Department in writing within ten (10) 
days whenever the information contained in Items 1 through 7 above is no 
longer current or determined to be incorrect.   
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F. The licensee may not transport radioactive material off site nor deliver 
radioactive material to a carrier for off-site transport, except for small 
quantities used to characterize site materials.   
 

G. Within the scope of applicable statutes and lawful regulations thereunder, the 
licensee shall operate in full compliance with the requirements of each other 
division of the Department.  Violation of such other requirements shall not by 
itself constitute violation of this license, unless the Department makes an 
independent finding of violation of the Regulations, or a condition of this 
license. 
 

H. Where statements in referenced documents conflict, the most recent 
document shall prevail unless the Department determines otherwise. 

 
I. The licensee shall not make any false statement, representation, or 

certification in any application, record, report, plan, or other document 
regarding radiation levels, tests performed or radiation safety conditions or 
practices.   
 

J. The licensee shall not make any false statement, representation, or 
certification in any application, record, report, plan, or other document 
regarding radiation levels, tests performed or radiation safety conditions or 
practices. 
 

K. When required, Department “approval”, “authorization”, or “concurrence” 
shall be obtained in writing from the Department, unless otherwise specified. 
 

L. If any part of this license is held invalid, the remainder shall not be affected. 
 
 
13. Occupational Dose Monitoring: 

 
A. Dose monitoring and evaluation shall be consistent with License Condition 14.B.  

 
 
14. Specific Radiation Safety Requirements: 

 
A. Posting Exemption 

 
The licensee is hereby exempted from the requirements of Part 4.28 of the 
Regulations for areas within any exclusion area boundary, provided all 
entrances to the property are conspicuously posted with the sign: 
 

“Any Area or Container on this Property 
               May Contain Radioactive Materials.” 
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B. Environmental, Health, and Safety Procedures Manual 
 
The licensee shall operate according to and maintain a comprehensive written 
environmental, health, and safety procedures manual, approved by the 
Department, governing licensed activities. The procedures manual shall contain 
safety, monitoring, decontamination, and emergency procedures, including: 
 
1) Administrative and operating procedures relating to radiological health and 

safety; 
 

2) Instructions and precautions to keep exposures and releases ALARA; 
 
3) Specific information on analytical equipment, laboratories, and procedures 

for each aspect of the monitoring program; 
 
4) All procedures manual revisions shall be submitted to the Department for 

review and approval prior to implementation; and 
 
5) No reduction in monitoring provisions shall be made without Department 

approval. 
 

C. Reports of Accidents 
 
1) Immediately upon discovery of any failure, or imminent threat of failure, in 

any process, diversion, or retention system which results or may result in a 
release of radioactive material into unrestricted areas, the licensee shall 
notify the Department by telephone at (303) 877-9757 (24-hour, 7-day 
emergency number). 
 

2) The licensee shall document and maintain records for all incidents, 
accidents, and emergencies. The documentation shall be available for 
review by the Department. 

 
D. Emergency Response 

 
The licensee shall use plans approved by the Department to respond to 
emergencies such as radioactive material spills or treatment pond embankment 
failure. These plans shall include provisions for warning of personnel and for 
prompt retrieval of radioactive material released to uncontrolled areas. 

 
 
15. Special License Requirements: 
 

A. The licensee shall not operate any on-site water treatment plant without 
Department approval through a license amendment. 
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B. Financial Warranty: 
 
The licensee shall maintain in effect a financial warranty acceptable to the 
Department in accordance with the requirements of Part 3.9.5 of the 
Regulations: 
 
1) The licensee shall maintain in force a surety pursuant to Part 3 of the 

Regulations for decommissioning, decontamination, and reclamation of the 
site; past and present transport routes to the sediment pond; the on-site 
disposal areas; and the radioactivity-laden fraction of pond sediments. 
 

2) License Condition 16.F specifies provisions in effect, as provided by the 
financial warranty for Division of Reclamation, Mining, and Safety Permit 
M1977-004, totaling $2,263,000. 

 
3) Department incorporation into this license of the licensee’s Financial 

Warranty for Permit M1977-004 relies on Part 3.9.5.4.5 of the Regulations 
and the Memorandum of Understanding between the Department and the 
Division of Reclamation, Mining, and Safety of the Department of Natural 
Resources. 

 
4) Any surety agreement and surety instruments required by this license shall 

be subject to annual review for adequacy by the Department, and such 
other agencies as the Department designates, in accordance with Part 
3.9.5.7 of the Regulations. Cost estimates may be adjusted upward or 
downward as current circumstances (including, but not limited to, inflation, 
regulations, technology, and work completed) require. The licensee shall 
submit proposed changes by June 30th each year. 

 
5) The license and adequate surety shall remain in effect until final 

reclamation complies with applicable State and Federal regulations and 
final action on release is taken by the Department as provided by the 
license and financial assurance agreements between the licensee and the 
State. 

 
6) Prior to seeking release of surety pursuant to this license, the licensee shall 

notify the Department of the request for release.  The licensee shall also 
notify the Department of any intent to request modification, reduction or 
release of this surety.  Upon determination by the Department that 
reclamation has been performed in compliance with this license, the 
Regulations, and the State law, the licensee shall be released from the 
surety requirements. 
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C. Recordkeeping requirements 
 
1) The results of sampling, analyses, surveys, instrument calibrations,   
    inspections, and audits, employee training, as well as any related reviews,  
    investigations and corrective actions shall be documented and stored.  The  
    licensee shall maintain adequate safeguards against tampering and loss of  
    records. 

 
2) All such documentation shall be maintained until disposition is authorized 

by the Department.  Personnel exposure records shall be preserved 
indefinitely. 

 
D. The licensee shall, for the previous year ending December 31st, provide the 

Department by March 31st of each year, a report consisting of a letter that 
states that no activity took place, or describing any activity that took place.  A 
copy of the Reclamation Report to the Division of Reclamation, Mining, and 
Safety within the Colorado Department of Natural Resources shall be provided 
to the Department annually. 
 

E. Remedial Action 
 
1) Prior to site closure, to assess radum-226 concentrations in all Radium 

Treatment Plant (RTP) drainage channels, the licensee shall conduct a soil 
and sediment sampling program approved by the Department.  The risk 
assessment used for the removal of soils at the RTP will form the basis for 
clean up levels in the sediment pond. 
 

2) Sediment pond solids shall be disposed of in place or within the on-site 
disposal cells in accordance with a design approved by the Division of 
Reclamation, Mining, and Safety as per License Condition 16.C and 16.D.  If 
it is deemed viable to dispose of the solids within a disposal cell in the 
sediment pond area, an engineering design report will be prepared and 
submitted to the Department for approval.  Disposal of any soils and 
sediments containing radium-226 concentrations above applicable standards 
shall be by a program approved by the Department.  Any disposal on-site 
shall require a license amendment analogous to the action authorized by 
Amendment 08, which was effective August 15, 1994. 

 
3) These decommissioned areas shall be returned to unrestricted use by 

decontamination to background radiation and toxic contaminant ranges 
acceptable to the Department, based on statistically defensible tests of 
contamination with depth, in accordance with applicable State and Federal 
regulations and policies in effect at the time. 

 
F. Surface water at the Colorado Discharge Permit System discharge point shall be 

sampled at least quarterly and analyzed for natural uranium, dissolved 
radium-226, and suspended radium-226. 
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G. Change of Ownership 
 
1) In furtherance of Part 3.15.2 of the Regulations, the licensee shall provide 

the Department with ninety (90) days advance notification of any proposed 
change in ownership or control of all properties used or to be used for 
activities authorized by this license. 
 

2) The licensee may not transfer ownership or vacate any portion of the 
licensed site(s) without prior written authorization from the Department. 

 
H. Bankruptcy 

 
The licensee shall notify the Department, in writing, immediately following the 
filing of a voluntary or involuntary petition for bankruptcy under any Chapter of 
Title 11 (Bankruptcy) of the United States Code by or against: 
 
1) The licensee; 

 
2) An entity [as that term is defined in 11 U.S.C. 101 (14)] controlling the 

licensee or listing the licensed facility or licensee as property of the estate; 
or 

 
3) An affiliate [as that term is defined in 11 U.S.C. 101 (2)] of the licensee. 
 
This notification must indicate the bankruptcy court in which the petition for 
bankruptcy was filed and the date of the filing of the petition. 

 
 
16. Licensee Commitments and Reference Documents: 
 
The State of Colorado Rules and Regulations Pertaining to Radiation Control shall 
govern unless the licensee's statements, representations, and procedures contained in 
the application and correspondence are more restrictive than the Regulations. Except 
as specifically provided otherwise by this license, the licensee shall possess and use 
radioactive material described in Condition 10 of this license in accordance with the 
statements, representations, and procedures contained in: 

 
A. License Renewal Application dated March 13, 2008, and March 15, 2013 and the 

correspondences; and  
 
B. Division of Reclamation, Mining, and Safety permit, including Homestake's 

original 1977 application to this Division’s predecessor the Mined Land 
Reclamation division (MLRD), as amended by the Homestake letters of 
January 16, August 31, and October 19, 1984 to MLRD, and as subsequently 
approved by the MLRD or Division of Reclamation, Mining, and Safety; and 
 

C. Letter with attachment of May 3, 1989 from John Hardaway of Homestake to 
Edd Kray of the Department containing revised reclamation and surety 
commitments; and 
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D. Request for Amendment dated May 31, 1994; and 

 
E. Letters with attachments dated June 2, 1994 and July 31, 1994 from Luke 

Russell of the Homestake Mining Company to Bruce Humphries and James Dillie 
of the Division of Minerals and Geology containing revised reclamation plans; 
and 
 

F. Application for renewal submitted January 8, 1998; and 
 

G. Verification Sampling for Radium Treatment Plant Cleanup of the Pitch 
Reclamation Project report by Shepherd Miller dated April 2002; and 
 

H. Request for Amendment dated April 1, 2004; and 
 

I. Request for RSO change dated March 28, 2017; and 
 

J. ALARA Policy and Radiation Safety Operating Procedures dated June 2013. 
 

 
 

FOR THE COLORADO DEPARTMENT OF PUBLIC HEALTH AND ENVIRONMENT 
 
 
 
Date: 06/15/2017 By:  

 
 



  
 
  
PITCH RECLAMATION PROJECT  

15 March 2018 

Colorado Dept. of Public Health and Environment 
Hazardous Materials and Waste Management Division 
Radiation Management Program 
4300 Cherry Creek Drive South 
Denver, Colorado 80246-1530 

Attn: Ms. Jennifer T. Opila – Radiation Program Manager 

RE: Annual Letter Report – Pitch Reclamation Project Radioactive Materials 
License No. 150-012013  

Dear Ms. Opila: 

Radioactive Materials License (RML) Number (No.) 150-01, Amendment No. 15, 
Condition 15.D requires Homestake Mining Company of California (HMC) submit a letter 
report each year describing activities that took place at the Pitch Reclamation Project in 
the previous year, or no activities, as appropriate. License Condition 15.D also states that 
a copy of the Annual Reclamation Report issued to the Division of Reclamation, Mining 
and Safety (DRMS) within the Colorado Department of Natural Resources is to be 
provided to the Hazardous Materials and Waste Management Division, and License 
Condition 15.B (errata) provides that adequate surety be maintained. HMC hereby 
submits this letter report that documents license-related and other activities performed 
during 2017, planned activates for 2018, and surety information.  

In addition to ongoing maintenance at the Pitch site, the following activities were 
undertaken in 2017: 

• Monitored water levels in piezometers within and adjacent to the historical Pinnacle 
Mine underground workings. 

• Conducted geotechnical monitoring of surface monuments in the east and south 
walls of the North Pit and the east wall of the South Pit area. 

• Monitored slope inclinometers on the south wall of the North Pit and the crest of 
the east wall of the North Pit. 

• Monitored the piezometers in the Indian and Tie Camp rock dumps. 
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• Monitored erosion repair and re-vegetation on the Indian and Tie Camp rock 
dumps.  

• Monitored and maintained the surface drainage ditch on 10800 level of the east 
wall of the North Pit installed in 2011.   

• Inspected and monitored surface monuments and piezometers in the Sediment 
Control Embankment.  

• Monitored surface water discharges at the compliance point (Outfall 001A, also 
known as SW-33) in accordance with the Colorado Department of Public Health 
and Environment Water Quality Control Division (WQCD) Colorado Discharge 
Permit System (CDPS) permit # CO0022756. 

• Inspected cover repair completed in 2011 on the drainage channel on the Tie 
Camp Low Grade Ore Stockpile/Disposal Cell.  

• Inspected site for noxious weeds and sprayed approximately 6 acres for Canadian 
Thistle and Scentless Chamomile using 175 gallons of herbicide. 

• Continued evaluating source control/treatment approaches to achieve uranium 
load reduction at SW-33 with the objective of defining the “Lowest Practical Level” 
(LPL) for uranium in Indian Creek. This included construction of two treatment 
systems installed to facilitate injection of a mixture of phosphoric acid and sodium 
monophosphate in the underground mine workings and Indian rock dump which 
immobilized dissolved uranium through phosphate precipitation. Non-reactive 
tracers, fluorescein or rhodamine WT, were also injected to aid in system 
performance assessment.  

• Completed three new piezometers (P-13, P-14 and P-15) into the backfilled 
underground workings and five new piezometers (RD-05, RD-06, RD-07, RD-08, 
and RD-09) into and near the toe of the Indian rock dump to support LPL-related 
phosphate injections and performance monitoring. Piezometer installation was 
approved in a letter dated April 24, 2017 by the Colorado Division of Reclamation, 
Mining, and Safety (DRMS) under Technical Revision 8 (TR-8) of the Reclamation 
Permit No. M-1977-004. In addition, three new inclinometers (IN-1, IN-2, and IN-
3) were installed in the Indian rock dump to support slope monitoring activities.  

o Activities associated with piezometer completion were conducted under 
my supervision (Randy Whicker, Radiation Safety Officer) following 
applicable policies and procedures in the Pitch Reclamation Project 
Manual of Standard Practices, and a Radiation Work Permit (RWP) dated 
June 15, 2017 for use as special instructions. 
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• Injected 1,844,000 gallons of recirculated groundwater containing a mixture of 
phosphoric acid and sodium monophosphate, using both the new and existing 
piezometers, into the underground workings and Indian rock dump areas. 
Chemical usage was approved by the Colorado Department of Public Health and 
Environment (CDPHE) Water Quality Control Division (WQCD) as documented in 
a memorandum dated June 1, 2017. Injection activities were also approved by the 
USEPA Region 8 Underground Injection Control (UIC) as documented in a letter 
dated May 8, 2017. Surface disturbance activities were approved by DRMS under 
TR-8 of the Reclamation Permit No. M-1977-004. 

• Installed an in-ground zero-valent iron (ZVI) engineered treatment cell (ETC) 
adjacent to the Tie Camp drainage (3 feet deep, 5 feet wide, and 15 feet long) with 
approximately 33,000 pounds of blended ZVI media (65% iron and 35% sand). 
330,000 gallons of water were rerouted from the Tie Camp drainage through the 
in-ground ETC to remove dissolved uranium prior to discharge into the Sediment 
Pond via Tie Camp drainage.  

• Additional ETC reactive media were tested in two above-ground 55-gallon drum-
scale ETCs (biochemical reactors) adjacent to the Tie Camp drainage. ETC 
reactive media consisted of a combination of organic-based reactive media 
(woodchips, manure, hay) and ZVI. 

• Although compliance with the CDPS permit conditions and terms of the chemical 
approval was maintained at SW-33, with phosphorus concentrations not observed 
above 0.1 milligrams per liter (mg/L) in surface water, a treatment residuals 
management program was installed on Indian drainage between the toe of the 
Indian rock dump and the Sediment Pond and a system operations test was 
performed. In combination with bench tests, the field operations test demonstrated 
the feasibility and utility of an iron/aluminum-based strategy for removal of residual 
phosphate in surface water, if this system becomes necessary. 

• Installed a silt curtain (a 300-foot geosynthetic curtain) at the Sediment Pond near 
the SW-33 outlet to control suspended solids in support of the treatment residuals 
management program. 

• Conducted surface water management activities to advance water segregation 
approaches and determine associated implications. This included diversion of 
water from the east wall of the North Pit around the North Pit Lake via rerouting of 
water within the existing 10600 drainage ditch, drawdown of the North Pit Lake, 
and depth profiling of the North Pit Lake following drawdown.  Following these 
activities, diverted water was rerouted back to the North Pit Lake and the North Pit 
Lake was refilled. 
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Water quality monitoring at the Pitch site during 2017, as required under CDPS Permit 
No. 000022756, demonstrated that discharges were within the permit limits as 
established by the WQCD. 

All monitoring data, inspection records, employee training records, RWPs, as well as all 
RML related activities, reviews, investigations, and corrective actions (if any) are 
documented, stored, and maintained at the Pitch field office in Sargents, and are available 
for review upon request.  

Anticipated activities in 2018 at the Pitch Reclamation Project will include the following: 

• Continue inspection of the cover repair work completed in 2011 on the Tie Camp 
Low Grade Ore Stockpile/Disposal Cell. 

• Continue inspection of roads and surface drainage within the Pitch site and repair 
as needed. 

• Continue monitoring water levels in piezometers installed into and adjacent to the 
underground mine workings. 

• Continue monitoring of phreatic surface water levels in the Indian and Tie Camp 
rock dumps. 

• Visually inspect and monitor phreatic surface water levels and crest monuments 
of the Sediment Control Embankment. 

• Collect water quality samples at SW-33 and report results as required by the CDPS 
permit conditions. 

• Continue monitoring the surface monuments and inclinometers in the North Pit and 
South area. 

• Continue site and facilities maintenance and weed control, as required. 

• Continue advancement of uranium load reduction Best Management Practices 
(BMPs) at select locations across the Pitch site to determine an achievable and 
sustainable uranium LPL on Indian Creek. Detailed work plans are being 
developed and will be incorporated into the approvals/authorizations to be 
submitted to EPA, DRMS and the WQCD. Planned activities include: 

o Installation of additional piezometers in the underground mine workings for 
expansion of target treatment area.  

 
o Installation of an above-ground ETC for treatment of the Chester Fault Seeps 

which express from the underground mine workings. 
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o Continued development and testing of a treatment residuals management 

program employing iron- and aluminum-based reagents and polymer 
flocculants that will be effective in removing residual dissolved phosphate if 
phosphate occurs in surface water resulting from underground injections. 

 
o Continued monitoring of treatment and source control at select piezometers 

and surface water locations across the Pitch Reclamation Project and at SW-
33. 

 
o Investigation of potential discrete uranium sources at the site. Temporary 

boreholes may be advanced, and piezometers may be installed at select 
locations. 

 
o Additional investigations may be conducted to evaluate the feasibility of water 

diversions, covers, and drainage improvements for reducing uranium loads. 
 

The 2018 field activities summarized above will follow the applicable policies and 
procedures in the Pitch Reclamation Project Manual of Standard Practices and special 
instructions will be documented by task specific RWPs.  

Similar to 2017, all activities planned for the 2018 LPL work will be provided to the 
appropriate agencies for approvals, including: 

• DRMS approval through a Technical Revision to the Reclamation Permit No. M-
1977-004. 

• CDPHE WQCD approval of proposed chemical usage. 
• USEPA UIC Program approval of proposed injection activities. 

Pursuant to License Conditions 15.B and 15.D, respectively, a surety bond of $2,263,000 
is maintained for the Pitch Reclamation Project with Safeco Insurance Company of 
America. A copy of the surety bond is included in the Annual Reclamation Report due to 
DRMS in mid-April each year. A complete copy of the report is provided to the Hazardous 
Materials and Waste Management Division. 

  



Ms. J. Opila 
March 15, 2018 
Page 6 of 6 

 

Homestake Mining Company P.O. Box 98, Grants, NM 87020 Tele: (505) 287-4456  Fax: (505) 287-9289 

If you have any questions or require further information regarding this submittal, please 
contact me at 970-556-1174 or Dave Wykoff, Pitch Reclamation Coordinator, at 970-
641-4541. 

Sincerely, 

 
 
 
Randy Whicker, RSO 
Homestake Mining Company of California 
Radiation Safety Officer 
Pitch Reclamation Project 
 

CC: C. Burton – Homestake 
            A. Sarman - Homestake 
 D. Wykoff – Homestake 

P. DeDycker – Arcadis 
file 
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MINERALS PROGRAM INSPECTION REPORT 
PHONE:  (303) 866-3567 

 
The Division of Reclamation, Mining and Safety has conducted an inspection of the mining operation 
noted below. This report documents observations concerning compliance with the terms of the permit 
and applicable rules and regulations of the Mined Land Reclamation Board.  

 
MINE NAME: 
Pitch Project 

MINE/PROSPECTING ID#: 
M-1977-004 

MINERAL: 
Uranium  

COUNTY: 
Saguache 

INSPECTION TYPE: 
Monitoring 

INSPECTOR(S): 
Dustin M. Czapla  

INSP. DATE: 
June 14, 2017 

INSP. TIME: 
08:30 

OPERATOR: 
Homestake Mining Company 

OPERATOR REPRESENTATIVE: 
Dale Davis 

TYPE OF OPERATION: 
112d-1 - Designated Mining Operation 

 
REASON FOR INSPECTION: 
Normal I&E Program 

BOND CALCULATION TYPE: 
None 

BOND AMOUNT: 
$2,263,000.00 

DATE OF COMPLAINT: 
NA 

POST INSP. CONTACTS: 
None 

JOINT INSP. AGENCY: 
None 

WEATHER: 
Clear 

INSPECTOR’S SIGNATURE: 
 
 

SIGNATURE DATE: 
June 26, 2017 

 
GENERAL INSPECTION TOPICS 

This list identifies the environmental and permit parameters inspected and gives a categorical evaluation of each. No problems 
or possible violations were noted during the inspection. The mine operation was found to be in full compliance with Mineral 
Rules and Regulations of the Colorado Mined Land Reclamation Board for the Extraction of Construction Materials and/or 
for Hard Rock, Metal and Designated Mining Operations. Any person engaged in any mining operation shall notify the office 
of any failure or imminent failure, as soon as reasonably practicable after such person has knowledge of such condition or of 
any impoundment, embankment, or slope that poses a reasonable potential for danger to any persons or property or to the 
environment; or any environmental protection facility designed to contain or control chemicals or waste which are acid or 
toxic-forming, as identified in the permit.  

 
(AR) RECORDS----------------------------------- Y (FN) FINANCIAL WARRANTY-------- N (RD) ROADS------------------ Y 

(HB) HYDROLOGIC BALANCE------------- Y (BG) BACKFILL & GRADING---------- Y (EX) EXPLOSIVES--------- N 

(PW) PROCESSING WASTE/TAILING---- N (SF) PROCESSING FACILITIES------- Y (TS) TOPSOIL---------------- Y 

(MP) GENL MINE PLAN COMPLIANCE- Y (FW) FISH & WILDLIFE----------------- Y (RV) REVEGETATION---- N 

(SM) SIGNS AND MARKERS----------------- Y (SP) STORM WATER MGT PLAN---- N (CI) COMPLETE INSP---- Y 

(ES) OVERBURDEN/DEV. WASTE--------- N (SC) EROSION/SEDIMENTATION--- Y (RS) RECL PLAN/COMP-- Y 

(AT) ACID OR TOXIC MATERIALS------- Y (OD) OFF-SITE DAMAGE---------------- N (ST) STIPULATIONS------- N 

Y = Inspected and found in compliance / N = Not inspected / NA = Not applicable to this operation / PB = Problem cited / PV = Possible violation cited 
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OBSERVATIONS 

This inspection was conducted as part of the Division of Reclamation, Mining and Safety’s (Division) normal 
monitoring program. Dale Davis, representing the Operator, was present during this inspection. Photographs are 
included with this report in order to illustrate some of the conditions observed. 

The mine is located approximately six miles east of Sargents in Saguache County and accessed from Marshall 
Pass Road. The site is a 112d operation that includes a total of 2,912 permitted acres. The Division currently holds 
a financial warranty amount of $2,263,000 for this site.  

Adequate mine identification signage was noted at the entrance to the site.  

Roads: No problems were noted with any of the internal roads. The roads are well maintained. The repair work 
completed in 2015 on the failed portion of the access road appears stable. The repair area has been seeded, but 
vegetation is not yet well established. 
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Tie Camp Rock Dump: The slope below the access road still appears stable. Vegetation is well established on the 
slope.  

  

Tie Camp Disposal Cell: Slopes are stable in this area and vegetation is well established. Several mule deer were 
feeding in this area during the inspection.  

  

 

 

South Pit: The phosphate injection program continues in this area. Several more boreholes, as approved through 
TR-8, are to be drilled this season in this area. There has been some slope failure in the upper part of the south pit 
area. The failure affects approximately 0.75 acres. This is an area of recurring failure, so the operator plans to 
drill a borehole in the slope this season in order to better understand the failure so that a more permanent fix can 
be developed. The failure poses no risk to public safety. 
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North Pit: Slope movement above the North Pit continues to be monitored. A final reclamation/stabilization plan 
is not yet developed for this area. Efforts are ongoing to control erosion and drainage on the east wall of the north 
pit.  

Discharge from the North Pit Lake flows through the valve and culvert as designed. The Pinnacle Portal continues 
to discharge and flow is measured through a v-notch weir. The discharge reports to a marsh area above the 
facilities shop building.  
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PERMIT #: M-1977-004 
INSPECTOR’S INITIALS: DMC 

INSPECTION DATE: June 14, 2017 
 

 
Page 7 of 8 

Indian Rock Dump: Slopes appear stable and vegetation is becoming well established. No significant erosional 
features were noted. Additional drilling will take place on the slope this season as part of the phosphate injection 
program. Inclinometers are to be installed on the slope as well, as proposed in TR-8.  

  

 

Sediment Pond: The sediment pond appears functional and the pond slopes appear stable. A surface filter boom 
placed at the upper end of the pond is maintained and still in place. No seepage or stability concerns were noted 
around the dam. 
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No problems or violations were noted during this inspection. 

Responses to this inspection report should be directed to Dustin Czapla at the Division of Reclamation, Mining 
and Safety, Grand Junction Field Office, 101 South 3rd Street, Room 301, Grand Junction, Colorado 81501, phone 
number (970) 243-6299. 

 

Inspection Contact Address 
Bill Ferdinand 
Homestake Mining Company 
460 West 50 North, Suite 500 
Salt Lake City, UT 84101 
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