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Attention: Mr. Sam Jackson 
  Bownfields Program Manager 
 
Re: FINAL PERMANENT CLOSURE PLAN 
 Gooseberry Mine, Storey County, Nevada 
 
Dear Mr. Jackson: 
 
Enclosed are two hard copies and one electronic copy of AMEC Earth & Environmental, Inc.’s 
(AMEC’s) draft final permanent closure plan for the Gooseberry Mine.  This plan contains a 
description of the closure activities to take place at the site with future development activities 
considered.  Much of the plan deals with the closure of mine process and waste facilities such as 
the heap leach pad, tailings and materials associated with the mill.  The plan is general in nature 
regarding the removal of buildings and structures that may be salvaged or reused.  Of special note 
is our proposed reuse of the waste rock dump for parking or low load bearing structures rather than 
the regrading and capping associated with typical closure activities.  This has been proposed to try 
to maximize building space at the site.  In addition, structural plugs for the shafts have been 
designed and presented.  The purpose of these plugs is to allow for more useable land after closure 
activities have been completed. 
 
This Final Permanent Closure Plan is intended as a guide.  We envision that a prospective 
developer may wish to develop site plans that modify the proposed work.  However, the plan 
presented herein should provide the guidance needed by both Storey County and a prospective 
developer on the issues to be managed at the site and how they may be addressed. 
 
Respectfully submitted, 
 
AMEC Earth & Environmental, Inc. Reviewed by, 
 
 
 
 
Brett Whitford, C.E.M. John Dyer, C.E.M. 
Environmental Services Manager Senior Project Manager 
 
I hereby certify that I am responsible for the services described in this document and for the preparation of this document.  The services 
described in this document have been provided in a manner consistent with the current standards of the profession and to the best of my 
knowledge comply with all applicable federal, state and local statutes, regulations and ordinances. 
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1. INTRODUCTION 
 
1.1 General 
 
The Gooseberry Mine operated as an underground mine from about 1906 until 1992.  Storey 
County obtained control of the site through tax foreclosure from Palace Resources Inc. in 2005.  
The site is located immediately adjacent to the Reno-Tahoe Industrial Park (the largest 
industrial park in the United States).  The Gooseberry site location and former use as an 
industrial/mining site is thought to be compatible with surrounding land use and have potential 
for industrial redevelopment.  Storey County wishes to divest itself of this site and return it to 
productive land. 
 
The Nevada Division of Environmental Protection (NDEP) assisted Storey County by obtaining 
assessment funding for the site through a special grant from the U.S. E.P.A. Brownfields 
Program (Brownfields).  This closure plan draws upon the data and information obtained 
through the use of the grant funding. 
 
 
1.2 Statement of Purpose 
 
The purpose of this Final Permanent Closure Plan (FPCP) is to identify the environmental 
issues at the site that have the potential to degrade waters of the state.  This plan follows the 
guidelines for FPCP preparation as published by the NDEP.  This document presents an 
assessment of onsite hazardous materials and the future management of these materials.  
AMEC understands that, unlike more remote mine sites in Nevada, this site may be 
redeveloped in the future and the Final Closure Plan should reflect future land reuse. 
 
This Final Permanent Closure Plan is intended as a guide.  Project specific modifications to 
proposed treatments should be incorporated into the plan as necessary to satisfy the 
requirements of any proposed development as well as to comply with State regulations. 
 
 
2. SITE LOCATION AND BACKGROUND INFORMATION 
 
2.1 Site Location 
 
The site is located in Sections 25 and 36, T19N, R22E in Storey County, Nevada (refer to 
Figures 1 and 2) and is approximately 10 miles south of Interstate 80 from of the Tracy/Clark 
exit. 
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2.1.1 Site Climatology 
 
Appendix A contains a reprint of the climatology section from the Plan of Operations prepared 
by Asamera Minerals in 1988. Updated climate data from the Virginia City and Stations is also 
provided.  The largest variable for the site is precipitation.   The site is higher in elevation than 
Reno, but not as high as Virginia City.  Its location within the Virginia Range may provide some 
orographic enhanced precipitation during some precipitation events may be shadowed out by 
the up wind peaks of the Range. 
 
 
2.1.2 Overall Site Geology 
 
The overall site geology may be found in Appendix B that contains a reprint of the geology 
section of the Plan of Operations developed by Asamera in 1988. 
 
 
2.2 Groundwater Depth and Quality 
 
Groundwater was not encountered during assessment activities conducted by AMEC.  
However, the Plan of Operations (Asamera, 1988) indicated that groundwater existed at depths 
of 15-25 feet below grade within alluvial deposits and at varying depths in bedrock fracture 
zones within the project area.  This reported condition may exist during wet periods when 
migrating meteoric water is perched on the bedrock–alluvium interface.  Anecdotal information 
within files found at the Bureau of Land Management, Carson District Office (BLM) indicates 
that the depth to consistent groundwater is at least 500 feet below grade.  Based on the data 
obtained and reviewed by AMEC, there does not appear to be a permanent or arealy extensive 
aquifer below the site.  Water quality data was not identified in site files held by the BLM or the 
NDEP. 
 
 
2.3 Surface Water 
 
The closest perennial surface water body is the Truckee River located ten miles south of the 
site.  There are some mapped springs to the north and east of the site.  These springs are 
located over a mile from the project site. 
 
 
3. FACILITY DESCRIPTION 
 
3.1 Facility Status 
 
The entire facility is inactive.  Most valuable commodities and equipment have been removed 
from the site and would require replacement in order to make the facility functional as a mine. 
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3.2 Process Flow Charts and Process Components 
 
Appendix C contains copies of process flow charts obtained from the NDEP files.  There were 
two process circuits in the Gooseberry mill.  These included the Heap Leach Pad (HLP) process 
circuit and the underground mine ore process circuit.  The HLP and the mine ore circuit used a 
Merrill-Crowe process that had a 150 gpm capacity to extract metals.  The NDEP files indicate 
that the Merrill-Crowe circuit may have been replaced with a carbon circuit at some point during 
operations.  The mine ore circuit consisted of a ball mill, flotation, agitator, solution mixing and 
metal recovery.   
 
The capacities of the process containers in the mill building are not all known.  However, we 
estimate that there is about 100 cubic yards of residual process material remaining in or 
associated with the mill.  There are four tailings ponds on site.  Figure 2 shows the location of 
the tailings ponds, process ponds, landfill and former biopad.  
 
Heap leaching consisted of placement of agglomerated tailings onto 30 mil HDPE lined heap 
leach pad.  The drainage system within the pad consists of a series of corrugated slotted pipe 
that is embedded in a course sand drainage layer.  This system discharges into an HDPE lined 
collection ditch that surrounds three sides of the HLP.  These ditches transfer solution flow to a 
HDPE lined pregnant pond (PP).  The PP has a capacity of about 200,000 gallons and solution 
was pumped from this pond back to the mill building for processing.  The PP has an overflow 
ditch to an HDPE lined pond.  This pond acted as both a barren pond and a storm water storage 
facility.   
 
 
3.3 Liners and Leak Detection Systems 
 
The pregnant and barren ponds are lined ponds with leak detection and recovery systems.  The 
ponds are lined with a single geomembrane liner.  Leak detection systems consist of an 
underdrain that was constructed of PVC pipe and reported to a fifty five gallon drum.  Drawings 
of the leak detection system are in the NDEP files for the site. 
 
The HLP is also a lined facility as described above.  The facility was reportedly built on an 
engineered subgrade with a 30-40  mil HDPE liner deployed over eight to ten cells.  The 
variability in the thickness of liner and number of cells is due to the inconsistencies in various 
documents pertaining to the site.  AMEC is unaware of a leak detection system for this facility. 
 
The East and West Mill Tailings ponds are also single lined facilities.  These facilities do not 
have a leak detection system or apparent underdrain system. 
 
 
3.4 Mine Waste and Sources Requiring Closure 
 
The following describes the mine wastes and sources that require closure. 
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3.4.1 Heap Leach Pad 
 
The heap leach pad (HLP) shown on Figure 2 and Sheet 2 (Appendix D) is located to the south 
of the mill complex.  According to plans held within the NDEP files it was constructed using 30 
but possibly 40-mil HDPE liner and an overlying drainage layer.  Agglomerated tailings were 
placed on the heap leach pad to a stack height of approximately twenty five feet.  The 
agglomerated material consisted of tailings from a large storage facility located to the south of 
the heap leach pad.  This material was mined with a dredge and stockpiled at the northern edge 
of the facility.  This stockpile was called the surge pile (Asemara, 1988) and a significant amount 
of material is still present in this pile, as shown on the topographic map presented as Sheet 6 in 
Appendix D.  The dredged material was then conveyed to the agglomerator which produced 
cementitious pellets that reportedly ranged from three eighths of an inch to about an inch in 
diameter.  These agglomerated pellets were then placed on the HLP.  An agglomeration flow 
sheet is located in Appendix C.  It is apparent from the present state of the material on the heap 
leach pad that the durability of the agglomerated pellets was not sufficient.   
 
The present configuration of the HLP allows for ponding of water to the top surface and the 
generation of leachate during wet periods.  Based on the results of leachate sampling from 
2006, leachate from the HLP does not meet present discharge standards for cyanide, silver and 
total dissolved solids.  
 
Two ponds are associated with the HLP, a pregnant pond and a barren/storm pond.  According 
to the Asamera Plan of Operations (APOO, 1988), the pregnant pond has a capacity of 200,000 
gallons.  However, the present pond has a significant amount of material that has washed into it, 
causing a significant loss of capacity.  The pregnant pond was constructed using 30 mil PVC 
liner material.  A leak detection sump was installed below the pond.  A monitoring port consists 
of a pipe that leads to a 55 gallon drum.  This drum is located about 150 feet east of the pond.  
 
The barren/storm pond is located to the south of the HLP.  This pond has a capacity of 1.5 
million gallons.  It was constructed using a 30 mil HDPE liner (Asamera, 1988).  
 
 
3.4.2 Tailings Ponds 
 
There are four tailings ponds on the mine site.  Two of these facilities are lined (East and West 
Mill Leach Tailings Ponds) and the other two are not (reworked tailings and Asamera tailings).  
The tailings in the lined facilities will require removal and management.  The other two facilities 
need to also be closed by regrading and capping.   
 
 
3.4.3 Mill Wastes 
 
As stated above there is approximately 100 cubic yards of waste materials in and immediately 
adjacent to the mill building.  This material consists of partially processed ore.  
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3.4.4 Waste Rock 
 
The waste rock dump is located to the east of the mine shafts and mill building.  The rock 
sampled and analyzed through the assessment performed by AMEC (refer to Appendix E) 
indicated that it is relatively benign and could be developed upon. 
 
 
3.4.5 Miscellaneous Mine Wastes 
 
Drums containing apparent ore/waste rock are located on the north side of the Reagent Storage 
Building (RSB).  This material should be managed along with the mill wastes.  South of the RSB 
is a pallet of samples from the mill.  These samples should also be managed as standard waste 
since the packaging volume is significant.  Drill core located in the vicinity of the core shack and 
explosives bunker should be managed as standard wastes due to the volume of packaging. 
 
 
3.4.6 Jello Pile Wastes 
 
There is a significant volume (>1,000 cubic yards) of “jello pile” residuals associated with the 
former location of this named waste pile.  It is apparent that either runoff or process water (or 
combination of both) mobilized cyanide and other chemicals of concern.  This material is located 
in an area that would otherwise be available for redevelopment.  Therefore, the material will be 
removed and placed in a waste containment facility.   
 
 
3.4.7 Petroleum Wastes 
 
Petroleum contaminated media are located in the vicinity of the former generators, biopad and 
the above ground fuel storage tanks area.  The assessment activities performed by AMEC (refer 
to Appendix E) did not develop enough data to define the total extent of contaminated media 
with petroleum concentrations in excess of 100 mg/kg.  However, sufficient data was developed 
to allow for the development of a remediation plan for this material as described herein.  
 
 
3.4.8 Cyanide Mixing Tanks 
 
Residual material with excessive concentrations of cyanide is present in the cyanide mixing 
tanks at the site.  These tanks are located to the north of the mill building.   
 
 
3.4.9 Landfill 
 
A landfill is located to the west of the Reworked Tailings (RWT).  This landfill consists of at least 
two cells.  The eastern cell has some cover material over it, while the western cell remains 
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open.  Most of the debris observed in this facility consists of metal scrap, empty drums and 
containers.  According to Mr. Dennis LaPraire (former mine engineer and NDEP employee) the 
landfill was primarily used for discarding empty containers.  Soil samples collected and analyzed 
in the immediate vicinity of the landfill did not indicate that a significant discharge of analytes 
assessed for had occurred.   
 
 
3.4.10 Investigative Derived Waste 
 
Investigative derived waste includes soil and mine waste generated during the investigation 
performed by AMEC (refer to Appendix E). 
 
 
3.4.11 Miscellaneous Wastes and Contaminant Sources 
 
There are several contaminant sources on both the private and BLM portions of the site.  A brief 
description of each of these is presented below.   
 
Private Land 

 
a. Acid Batteries – A stockpile of acid batteries is located in a boneyard area between the 

decline shaft and the water tanks.   
 

b. Asbestos Containing Building Materials - There are twenty fixed buildings on site.  Many of 
the buildings are of metal construction with concrete foundations.  However, a number of 
buildings have building materials that do not consist of metal, glass, wood or plastic.  These 
materials are all suspected of containing asbestos and will require analysis and potentially 
abatement prior to demolition.  Asbestos may also be associated with the onsite trailers and 
mechanical equipment such as hoist brakes and electrical panels. 
 

c. Transformers - The Reagent Storage Building (RSB) contains five non-mounted electrical 
transformers.  The dielectric fluid in the transformers is not PCB containing.  A downed 
transformer is also located in the lined ditch between the pregnant pond and barren/storm 
pond.   
 

d. Waste Filters and Crucibles – A round lined waste container is located to the north of the 
RSB.  This facility contains waste filters and crucibles.  These materials will require disposal 
in a Class I waste facility. 
 

e. Lead Based Paint – Given the potential age of many of the structures onsite, it is likely that 
they have lead based paint coated surfaces.   
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BLM Land 
 
The following items of concern were noted on BLM Land.  Although the Brownfields program 
provides for private/local government assessment and remediation funding these items are 
mentioned herein since they are a part of the overall mine site environment and will require 
closure/removal actions. 
 
a. Drums – There are numerous drums of mine wastes and chemicals located on the northern 

portion of the site.  These drums of materials should be characterized and properly 
managed 
 

b. Fuel Tank – An apparent above ground fuel tank is located to the east of the laboratory 
building.  This tank will be removed along with the contaminated soil associated with it. 
 

c. Open Dump – The northern portion of the site contains four shacks and a couple of trailers.  
An open dump is located to the north of a cluster of three shacks.  The surface of the dump 
is characterized by what appears to be primarily household type wastes with some industrial 
waste.  Numerous debris piles are also associated with this area of the site.   The materials 
in the dump and debris piles should be removed and disposed of at a permitted facility. 
 

d. Septic Tanks – Septic tanks are known to exist in association with the Shower, 
Administration and Laboratory Buildings.  These facilities will need to be closed per Storey 
County requirements.  The laboratory septic system should be assessed for the discharge of 
hazardous pollutants. 

 
 
3.5 Well Logs 
 
AMEC understands that test wells and exploration borings were installed at the mine site.  
However, we do not have logs for all the wells or borings.  A search of available logs from the 
Nevada Division of Water Resources Web Site revealed no logs for this site or associated 
sections of land.  
 
 
4. SOURCE CHARACTERIZATION PROGRAM 
 
AMEC conducted a site characterization study for NDEP.  A copy of the report is presented in 
Appendix E.   
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5. INDIVIDUAL SOURCE STABILIZATION PROGRAM 
 
5.1 Waste Rock 
 
Although the waste rock analyzed during the characterization study performed by AMEC 
appears to have the potential to generate a leachate that does not meet drinking water 
standards for all analytes listed as Profile II parameters, it is relatively benign material.  
Presently, the Reagent Storage Building exists on the waste rock dump and the exposed slopes 
of the dump appear to be relatively stable.  Also, the topographic profile of the dump is relatively 
flat (3 to 4 percent grade with a middle slope break).  Given that the desire of Storey County is 
to have the site redeveloped as an industrial property, the waste rock dump could be 
incorporated into site redevelopment plans.  These plans should include development of an 
impervious surface over the dump (parking area) with drainage that is contained until it is routed 
completely off of the facility.  Further geotechnical assessment is required for the design of a 
parking area or other use of the waste rock dump as redeveloped land.  This assessment will 
need to focus on identifying the eastern limits of the dump and its overall characteristics.  In the 
event that the waste rock dump is not utilized in this manner, an alternative proposal will need to 
be submitted to the NDEP. 
 
 
5.2 Mine Shafts 
 
Appendix F presents a conceptual closure plan for the two mine shafts on site.  The plan 
includes the design of structural plugs that can be installed in the shafts once the infrastructure 
around them has been removed.  Implementation of this plan or an updated version should 
allow for redevelopment of the site over the top of these features.   
 
 
5.3 Heap Leach Pad (HLP) 
 
5.3.1 Capping Approach 
 
Appendices D and G contain plans and specifications for the closure of the HLP.  This plan is 
atypical of many pad closures since the pad retains the potential to generate a leachate that has 
excessive concentrations of cyanide as well as silver and other constituents.  In addition, the 
HLP closure plan has to consider the existing waste containment cells within it.  These cells 
hold wastes previously interred by the BLM.  These wastes include those from the mill leach 
tailing pond and Jello Pile waste.  The proposed capping plan also includes the placement of 
tailings from the two MLTP ponds.   
 
In general terms, the top of the heap leach pad will be re-graded to minimize the potential for 
ponding of meteoric water.  Care shall be taken during grading operations not to disturb the 
existing waste containment cells (SRK, 2004).  Tailings from the mill leach tailings ponds 
(MLTPs) will be placed on the western portion of the pad where percolation trenches currently 
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exist.  Tailings from the Reworked Tailings and Asamera Tailings ponds will be used to buttress 
the HLP and provide side slopes that extend from the current 1:1 (horizontal:vertical) form to a 
3:1 slope.  Once the buttress material has been placed, the entire surface of the HLP shall be 
compacted to minimize the potential for percolation of meteoric water into the waste.  A final 
cover of two feet of soil will be used to cap the entire facility.  This approach allows for the 
wastes encapsulated at the top of the pad to remain undisturbed while providing a surface that 
has better surface water drainage and is more resistive to erosion.  Establishment of vegetation 
on the HLP will follow BLM guidance regarding application, seed mix and maintenance. 
 
The perimeter ditches surrounding the existing pad will be re-established and the potential 
leachate generated from the HLP will be directed to a relined barren pond (Evaporation Pond).   
 
 
5.3.2 Pregnant Pond 
 
About a third of the pregnant pond capacity has been lost due to sedimentation.  This equates 
to about 300 to 350 cubic yards of material.  This material will be removed from the pond and 
placed on the heap leach pad as part of the closure operations.  The existing liner will be 
removed and disposed of in a landfill.  The pond excavation will be backfilled with compacted fill 
and the natural drainage path from the HLP to the barren pond will be re-established.  Backfill 
specifications are presented in Appendix G. 
 
 
5.3.3 Barren Pond (Evaporation Pond) 
 
The barren pond will be relined with 80-mil HDPE geomembrane.  This pond will serve as an 
evaporation pond that will receive incidental leachate from the HLP.  This leachate will not be 
directly open to the atmosphere.  It will be within a matrix that consists of geotextile, tailings and 
rock to allow for evaporation but not exposure of the leachate to human or animal contact.   
 
 
5.3.4 Diversions 
 
Appendices D and G contain plans and specifications for diversion structures that will route 
storm water around the HLP and other waste management facilities.   
 
 
5.4 Tailings Impoundments 
 
As stated above there are four tailings impoundments that exist on the site.  They include the 
east and west mill leach tailings ponds (MLTPs), the reworked tailings pond and the Asamera 
Pond.  The MLTPs will both be closed using a removal and disposal approach.  While the other 
ponds will be closed in place.  The work to be performed on these facilities is based on their 
individual characteristics.   
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5.4.1 Mill Leach Tailings Ponds 
 
As described in Section 5.3, the material in the MLTPs will be placed on the heap leach pad.  
Liner materials will be removed from the ponds and disposed of in an off-site landfill.  Soil below 
the liners will be observed for evidence of staining from leakage of process water.  In the event 
that no apparent leakage is observed the excavations will be backfilled.  If apparent leakage is 
observed, then samples of the stained material will be obtained and analyzed for Profile II 
constituents.  Contaminated media, if encountered, will be addressed under an amendment to 
this closure plan. 
 
 
5.4.2 Reworked Tailings Pond and Landfill 
 
Material from the reworked tailings pond will be removed and placed against the sides of the 
HLP to establish a slope that is more resistant to erosion.  The present surface topography of 
this area is very hummocky with significant depressions.  These depressions hold meteoric 
water that may percolate through the material and form a leachate of undesired water quality.  
Therefore, the existing dam material will be pushed down to allow for positive drainage of the 
area.  The residual material (post mining for HLP closure fills) will be covered with two feet of 
growth media.  Establishment of vegetation on the Reworked Tailings Pond and landfill will 
follow BLM guidance regarding application, seed mix and maintenance.  Appendix D contains a 
grading plan for these facilities.   
 
Following grading activities, vegetation shall be established to increase evapotranspiration and 
stabilize the soil.  A seed mix that contains seed from fast growing plants as well as long term 
successive species as approved by the BLM shall be applied to the reclaimed area.   
 
 
5.4.3 Asamera Tailings Pond (ATP) 
 
The ATP will be closed by establishing a flatter downstream slope on the dam and a storm 
water diversion channel along the south side of the facility.  Grading plans for this facility are 
located in Appendix D.  Once grading is completed, a BLM approved reclamation seed mix shall 
be applied per applicable means.  
 
 
5.5 Jello Pile Residuals 
 
The impacted material resulting from the migration of leachate from the Jello Pile was not fully 
assessed.  The prescribed closure for this material consists of the following. 
 
1. Over excavate the area assessed by AMEC at least five feet horizontally and vertically in 

each direction.  Following excavation, resample the remaining material at the bottom of the 
excavation at approximate primary compass points and the center of the excavation bottom.  
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The samples shall be analyzed for Profile II constituents and the results of the analyses 
shall be used to determine if additional excavation of material is warranted.   

 
2. Excavated material shall be stockpiled on and encapsulated with Visqueen until the final 

volume of material is known.  The volume of excavated contaminated material should be 
assessed via survey.   

 
3. Since it is known that there is at least 1,000 cubic yards of excessively contaminated 

material associated with this location it has been concluded that there is not sufficient room 
on the HLP for disposal.  Therefore, an alternative waste containment cell is proposed. The 
east Mill Leach Tailings Pond (MLTP) could be encapsulated, thus saving room on the HLP 
for Jello Pile residual wastes.  However, there are several reasons for proposing the 
alternative method of waste management as follows:  

 
a. The east MLTP location conflicts with the overall plan of regrading the HLP and 

establishment of surface water diversion and drainage.   
 
b. The age and type of construction for the MLTPs liners may have lead them to be 

compromised. 
 
c. The concentration of contaminants associated with the materials in the MLTPs is 

generally greater and of a higher environmental threat than the Jello Pile residuals.  
Therefore, we would be placing all like materials on the HLP.   

 
The Jello Pile residuals containment cell shall be designed as an amendment to this plan and 
shall consist of a fully lined/encapsulating containment cell.  General specifications for the 
design and construction of this waste containment cell are presented in Appendices D and G.   
 
 
5.6 Mill and Miscellaneous Mine Wastes 
 
There are mine wastes present in tanks, vats and holding facilities within and associated with 
the Mill Building.  There are also mine wastes located immediately south and north of the 
Reagent Storage Building (RSB).  The material within and associated with the Mill should be 
removed and placed on the heap leach pad along with the mill leach tailings.  Material located in 
drums to the north of the RSB shall also be placed on the heap leach pad and the drums 
discarded as standard waste.  The wastes south of the RSB primarily consist of bagged 
samples of material from the Mill that were apparently for assay.  These materials should be 
disposed of with the Jello Pile residuals.  By placing these materials with the Jello Pile residuals 
the packaging will not interfere will compaction efforts that are required for the materials placed 
on the HLP.   
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5.7 Petroleum Wastes 
 
Above ground fuel storage tanks shall be removed from the site and disposed of in accordance 
with applicable regulations and fire codes.  Petroleum contaminated soil with a concentration in 
excess of 100 mg/kg of Total Petroleum Hydrocarbons as assessed using EPA Method 8015 
modified shall be removed from the site and disposed of at a appropriately permitted facility.  
The Lockwood Landfill is one of such facilities that is local to the site.  Petroleum contaminated 
soils were identified in association with the above ground fuel storage tanks located to the south 
east of the Mill Building, the former biopad, and the generator facility to the west of the Mill 
Building.  Petroleum stained soils were also observed on the BLM portion of the site associated 
with the compressor building and an aboveground fuel tank located to the east of the laboratory 
and south of the maintenance building. 
 
Following removal of the apparent petroleum contaminated soil, confirmation samples shall be 
obtained and analyzed in order to demonstrate that the excessively contaminated soil has been 
removed from each of the impacted areas.  Excavated areas shall be backfilled with clean fill 
and the fill should be placed in compacted lifts such that these areas can be redeveloped.  See 
Appendix G for backfill specifications. 
 
 
5.8 Cyanide Mixing Tanks 
 
The residual material in the cyanide mixing tanks shall be removed.  This includes a 55 gallon 
drum of material located immediately south of the tanks.  The tanks will then be triple rinsed and 
the rinsate collected for disposal.  All residuals and rinsate shall be disposed of at an 
appropriately permitted facility.  Once the tanks have been cleaned they can then be 
transported for disposal or recycling. 
 
 
5.9 Miscellaneous Wastes 
 
The following describes removal and disposal actions to take place regarding the miscellaneous 
wastes described in Section 3. 
 
a. Acid Batteries and Transformers – Acid batteries and transformers shall be removed from 

the site and either disposed of through recycling or disposed of at a facility permitted to 
accept these waste streams. 

 
b. Waste Filters and Crucibles – These materials should be removed from the site and 

disposed of at a permitted facility. 
 
c. Hazardous Building Materials – As stated above there are twenty buildings on site-not 

counting at least four trailers.  Prior to demolition of these structures, a survey shall be 
performed to assess for asbestos containing building materials (ACBMs).  If the buildings 
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are to be demolished whereby, grinding or torching of paint is a part of the process, then a 
lead based paint assessment is also needed.  Prior to demolition, ACBMs requiring 
removal/abatement shall be removed by a licensed abatement contractor under the 
supervision of an asbestos consultant.  Regulated asbestos containing wastes shall be 
disposed of in a permitted facility following appropriate procedures and regulations.   

 
 Lead based paint may remain on building materials that are disposed of or reused.  

However, grinding and sand blasting related activities will generate a regulated lead waste.  
In addition, cutting paint coated materials with a torch or burning paint off of surfaces will 
generate lead fumes.  If these types of practices are proposed during the demolition of the 
buildings, a lead based paint assessment will need to be performed.  Based on the results of 
this assessment special waste management and health and safety protocols will need to be 
followed in order to remain compliant with applicable regulations.   

 
d. Septic Tanks – Septic Tanks shall be closed per Storey County requirements.  Wastes 

removed from the laboratory septic system shall be analyzed for cyanide and TCLP 13 
RCRA primary metals as well as any other analysis required by Storey County or regulatory 
authority.  In the event that the results of these analyses indicate that the septic material is 
hazardous it shall be disposed of in a permitted facility. 

 
e. North Dump – Material in the north dump (associated with the shacks at the north end of the 

site) shall be removed and disposed of at a permitted landfill.  During removal of the waste, 
a Nevada Certified Environmental Manager shall be present to assess the material for items 
that may be considered as hazardous wastes.  If identified, these potentially hazardous 
wastes shall be managed appropriately.   

 
f. Investigative Derived Waste – Labeled containers of investigative derived wastes were 

stockpiled at the heap leach pad.  None of the materials assessed are considered to be 
hazardous wastes.  Therefore, those materials may be placed on the heap leach pad along 
with other wastes to be deposited there. 

 
 
6. PROCESS FACILITIES 
 
Process facilities at the Gooseberry Mine include the Crusher Plant, Mill and Laboratory.  
Section 5 includes discussions regarding the removal of process wastes associated with the Mill 
and Laboratory septic system.  AMEC conducted a brief tour of the laboratory in 2006.  During 
that tour no significant inventory of reagents or chemicals were noted.  However, prior to 
demolition of the laboratory, the facility should be inspected for chemicals.  
 
The refinery portion of the Mill building has been stripped of plates, chemical baths and related 
equipment.  No further assessment is suggested for this portion of the process facilities. 
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7. ANCILLARY BUILDINGS 
 
The ancillary buildings and facilities at the site will be demolished.  These facilities include water 
tanks, explosives magazine, conveyors and storage bins.  Foundations will need to be removed 
in order to make way for redevelopment.  Section 5 presents a discussion regarding the 
assessment and management of hazardous building materials (lead paint and asbestos) that 
may be present in these structures. 
 
There may be salvage value in the steel structures.  Therefore, AMEC does not wish to specify 
how the demolished buildings will be disposed of. 
 
The power and water to the facility has long been removed.  However, some water pipe remains 
on the surface.   
 
The north wooden head frame and the shacks located on BLM Land may be considered historic 
structures.  Removal of these structures should be coordinated through the State Historic 
Preservation Office. 
 
 
8. SOURCE STABILIZATION 
 
The closure activities described in Section 5 provide a means of stabilizing the waste materials 
at the site.  Through regrading, encapsulating, capping, and contouring the waste materials, 
direct infiltration of meteoric water will be significantly reduced.   
 
The heap leach pad has the greatest potential to generate leachate.  Recontouring of this facility 
and placement of cover soil will minimize the potential for the formation of leachate.  Analysis of 
samples by SRK, Inc. (SRK, 2004), indicates that the material on the HLP has a permeability of 
2.3x10-6 cm/s.  Provided that the top of the HLP is recontoured to shed water rather than pond 
water, as it presently does, the potential for leachate formation is minimized.  Although it is 
minimized the potential exists for some leachate to form.  For this reason, the present Barren 
Pond will be converted to an evaporation pond that will receive leachate from the HLP should it 
produce any following implementation of this plan.   
 
Other mine waste sources (tailings and waste rock) should not impact waters of the state based 
on the following.  Assessment activities performed to date indicate that degradation to soil in the 
immediate vicinity of these materials has not occurred.  Also, the depth to permanent 
groundwater is at least 500 feet.  The groundwater that does exist in the subsurface is not of 
sufficient quantity to provide a beneficial use.  For this reason, a water pipeline was constructed 
from the Truckee River to provide water during operations at the mine.    
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9. MONITORING PLAN 
 
No groundwater monitoring wells exist at the Gooseberry Mine site.  Given the hydrogeologic 
conditions it would be extremely difficult to place monitoring wells that would provide samples 
and data that would reflect potential impacts from past mining activities.  Therefore, no 
groundwater monitoring is proposed.  The monitoring proposed consists of visual assessments 
of the reclamation activities proposed herein. 
 
Monitoring Type:  Visual assessment of all facilities within the fenced mine waste containment 
area, see Sheets 2 and 4, Appendix D.  These facilities include: 
 
• Heap leach pad and associated evaporation pond, Jello Pile waste containment cell, tailings 

impoundments (Asamera and Reworked) and the landfill.  Assessment activities shall 
include recording of vegetation establishment, erosion of cap and cover material, presence 
of observed leachate, condition of evaporation pond and depth to water.  

 
In the event that water is present in the evaporation pond, a sample shall be obtained for 
analysis of the list of constituents known as Profile 1. 
 
• Monitoring and Reporting Frequency:  Quarterly 
 
• Corrective Actions:  In the event that monitoring activities indicate that containment has 

been breached, the NDEP shall be notified of the nature and extent of the breach and waste 
release.  The breach shall then be repaired with concurrence from the NDEP. 

 
• Duration of Monitoring:  Monitoring of the site shall be conducted for a period of no less than 

fifteen (15) years. 
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November 30, 2007 
AMEC Project No. 6-417-000720 
 
Nevada Division of Environmental Protection 
901 South Stewart Street, Suite 4001 
Carson City, Nevada  89701 
 
Attention: Mr. Sam Jackson 
 
 
Re: REPORT OF FINDINGS 
 Gooseberry Mine Brownfields Project 
 Storey County, Nevada 
 
Dear Mr. Jackson: 
 
Attached is the Report of Findings for the Gooseberry Mine Assessment Project.  This task was 
authorized by the Nevada Division of Environmental Protection (NDEP) on August 4, 2006, for the 
Gooseberry Mine Brownfields Assessment Cooperative Agreement BF-96953101, NDEP Contract 
#06-015.  Previously, AMEC Earth & Environmental, Inc. (AMEC) proposed a Sampling and 
Analysis Plan (SAP dated May 31, 2006).  This SAP was approved by NDEP and EPA Region IX.  
This report summarizes the implementation of the SAP and the findings of the assessment activities 
performed.   
 
The report outlines our field activities, sampling protocol, results of sample analyses, findings, 
conclusions and recommendations.  If you have any questions or comments, or require additional 
information, please do not hesitate to contact our office at (775) 331-2375. 
 
Respectfully submitted, 
 
AMEC Earth & Environmental, Inc. Reviewed by, 
 

 
 
 
 

Don L. Swigonski John Dyer 
Project Manager Senior Project Manager 
 
Date signed:  _________________________________ 
EM Expiration Date:  4/14/09 
 
I hereby certify that all laboratory analytical data was generated by a laboratory certified by the NDEP for each constituent and media 
presented herein.  I hereby certify that I am responsible for the services described in this document and for the preparation of this 
document.  The services described in this document have been provided in a manner consistent with the current standards of the 
profession and to the best of my knowledge comply with all applicable federal, state and local statutes, regulations and ordinances. 
 
DLS/JD/mm 
 
Enclosures 
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1. INTRODUCTION 
 
AMEC Earth & Environmental, Inc. (AMEC) has been retained by the Nevada Division of 
Environmental Protection (NDEP) to implement the Revised Sampling and Analysis Plan for the 
Gooseberry Mine, Storey County, Nevada, Gooseberry Mine Closure Assessment, dated May 
31, 2006.  This report presents the results of field investigation, sampling protocol, results of 
sample analyses, observations, conclusions and recommendations for additional work.  The site 
is located approximately 6 miles south of Interstate 80 at exit 32 (Figure 1, Vicinity Map). 
 
AMEC prepared a scope of work dated July 27, 2006.  This scope of work was approved by 
NDEP in a letter dated August 4, 2006.  This scope of work included two primary phases of 
work the first was the implementation of the sampling and analysis plan.  The second phase 
included the development of a closure plan for the heap leach pad.  This document is specific 
for the first phase of work.  The deliverables for the second phase of work are provided under a 
separate submittal. 
 
 
2. SITE DESCRIPTION 
 
2.1 Operational History 
 
Gooseberry Mine operations began in approximately 1910 owned and was operated by the 
Martins of Fresno, California, for a period of approximately 50 years.  According to Dennis 
LaPrarrie (former employee at Gooseberry), the Martins did not process ore on site.  It was 
operated by APCO from 1974 to approximately 1976; and by West Coast Oil and Gas from 
1976 to 1981.  ASAMERA Minerals, Inc. (ASAMERA) acquired the site in 1982, and sold it to 
Pallas Resources in 1992.  Pallas Resources operated the site until 1999.  This site was later 
acquired by Storey County for back taxes.  
 
Gooseberry is an underground mine which exploited a near vertical vein of quartz dolomite 
within a host rock of porphyritic dacite.  As of 1969, the vertical shafts of the mine extended to a 
depth of more than 1,300 feet with several thousand feet of drifts at various levels (Rose, 1969).  
The mine ore produced mainly silver and gold.  Other minerals in association with the ore 
include pyrite, chalcopyrite, and tetrahedrite.  According to Rose (1969), the early production 
history of the mine is not available.   
 
According to Dennis LaPrarrie the deepest level of the mine was 1,375 feet.  There are two 
primary shafts, a vertical shaft and an older decline shaft.  Tunnels branch off the decline shaft 
at about 100 foot intervals.  The first tunnel on the vertical shaft begins at about 500’ below 
grade.   
 
The Gooseberry Mine site is typical of other industrial sites in that it was a self-sufficient mining 
and milling operation with ancillary support facilities.  The support facilities included an 
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equipment repair shop, housing, chemical and spare equipment storage building, 
administration, laboratory and waste disposal.   
 
Table 1 provides information on the various areas of the site where chemicals of concern may 
exist.  The site activity column summarizes the potential environmental impacts associated with 
the remaining wastes and chemicals previously used at the site.  The table also provides a list 
of the chemicals potentially associated with each of the support facilities and the potential 
environmental issues associated with them.  This table also provides information of the status of 
the materials associated with the facilities relative to being exempt from RCRA hazardous waste 
regulations.  The locations referred to in the table are depicted in Figure 2, Site Map.   
 
Interviews of personnel involved with the site indicated that at the time ASAMERA operated the 
property, the assessed gold concentrations in older tailings pond were high enough to support 
heap leaching.  Therefore, the tailings were mined, agglomerated into pellets and placed on the 
heap leach pad.  According to Dennis LaPrarrie the pad did not perform well, due to low 
percolation rates.  As a result, explosives were placed in the western portion of the pad and 
detonated in an attempt to “fluff up” the material.  However, the detonation ruptured the liner.  
Soon thereafter, the site was sold to Pallas Resources.  
 
 
2.2 Site and Sampling Area Description 
 
The site and sampling area includes 90 acres and is located in an area of Storey County that 
rapidly is becoming industrialized.  The site is bordered on the north by a mountain, on the west 
by a mountain, on the south by a ridge and drainage divide, and on the east by an unnamed 
valley.  The site and sampling area is located in Martin Canyon, an ephemeral drainage that 
ultimately discharges to the Truckee River.  The site vicinity and sampling areas are depicted in 
Figures 1 through 4. 
 
The 90-acre site consists of private fee land (47.6 acres), private patented claims (20.9 acres), 
and public land administered by the Carson City District of the BLM (21.4 acres).  Currently, the 
private lands are under the control of Storey County.  The county obtained the property for 
unpaid taxes from the bankrupt former owner, Pallas Resources.  
 
Significant site features are depicted in Figure 2, Site Map.  The majority of the structures at the 
site are located on Storey County property.  For this project, the structures and facilities of focus 
include the following. 
 
• Mine/mill complex 
• A significant portion of the heap leach pad and associated ponds 
• Tailings facilities 
• Landfill and other lesser areas of dumping 
• Waste rock dump 
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2.3 Previous Work 
 
In order to assess the history of previous investigations and work performed at the site, AMEC 
reviewed records and documents housed with the BLM Carson City District and NDEP’s Bureau 
of Mining.  In addition, AMEC interviewed Mr. Gene McLelland (McLelland Laboratory) and Mr. 
Dennis LaPrarrie.   
 
In 2003 the BLM contracted with Ecology and Environment Inc. (E&E) to perform and 
assessment of potentially responsible parties.  Their report dated November 2003 provided 
information regarding past ownership.  This document also contained information regarding 
operations of one of the former owners (ASAMERA) within the report.  This report did not 
contain information regarding sampling and analysis of materials at the site.   
 
Both NDEP and BLM files contain documentation regarding a pregnant solution release event at 
the site.  According to the documentation the release occurred in August of 1992 following a 
storm event which caused solution to overtop the ponds associated with the heap leach pad.  
Following this event, the operator (ASAMERA) reportedly obtained soil samples for analysis 
from the wash into which the solution migrated.  Their letter to the NDEP indicated that the 
release did not pose an environmental hazard based on the analysis of two samples.  Data in 
this report are considered unreliable since ASAMERA obtained the samples themselves, did not 
provide a diagram of sample or spill locations and did not supply back-up documentation.   
 
SRK Inc. (SRK) conducted a limited investigation and removal action that was documented in a 
report titled “Final Report-Hazardous Waste Mitigation and Drum/Container Removal, 
Gooseberry Mine, Storey County, Nevada”, dated December 6, 2004.  This work was performed 
for the BLM.   
 
SRK analyzed samples collected at the site on July 6 and July 9, 2004.  The sampling was 
performed to characterize containerized and uncontained wastes left by the previous operators 
at numerous locations at the site.  The containerized wastes were sampled in order to 
characterize them for removal and disposal.  The un-contained wastes were sampled and 
analyzed to develop management options.  
 
Containerized wastes consisted of the following. 
 
• Petroleum (fuels, oils, and greases) 
• Xanthates (a salt of xanthic acid as of sodium or potassium, used as a flotation collector for 

copper, silver, and gold) 
• Cyanide (several formulations found in laboratory) 
• Paints (oil and latex) 
• Perchloric acid 
• Lead nitrate 
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• Carbon with lead 
• Caustic soda 
• Sodium hypochlorite 
• Zinc dust 
• Lead oxide 
• Ethylene glycol 
 
During the SRK limited investigation, samples of uncontained mine waste were collected and 
analyzed from the heap leach pad, ‘jello pile’ (cyanide processed leach/tailings), upper tailings 
pond, and biopad.  Surface composite samples were collected from the HLP, ‘jello pile’ and 
upper tailings pond.  These samples were analyzed for Profile II constituents following a Nevada 
Meteoric Water Mobility Procedure (MWMP), acid base accounting (ABA) and eight primary 
RCRA metals using an acid digestion Environmental Protection Agency (EPA) (method 3050B 
followed by EPA method 600 series).  Near surface grab samples (<12 inch in depth) were 
collected from these features for analysis of WAD Cyanide.  A subsurface sample was also 
collected from the ‘jello pile’ and upper tailings pond for analysis of WAD Cyanide.  A surface 
composite sample was collected from the bio-pad and analyzed for Total Petroleum 
Hydrocarbons (TPH) extractable and purgeable, and benzene, ethylbenzene, toluene and total 
xylenes (BTEX) using method SW8015B. 
 
Based on the analytical results, the containerized wastes were removed from the site and 
disposed at permitted facilities.  The un-containerized wastes (jello-pile, bio-pad and tailings 
pond materials) were placed in capped cells constructed on top of the HLP.  The data presented 
in this report is considered to be acceptable for characterization purposes since the work was 
performed for and under the direction of a federal agency (the BLM). 
 
In February 2006, AMEC collected two water samples from the pregnant pond located east of 
the HLP at the site.  Both samples were analyzed for Nevada Profile I analytes including WAD 
Cyanide and gold.  Sample results indicated the solution being discharged from the HLP 
contains elevated concentrations of at least eleven drinking water or discharge parameters.  
Given the continuous discharge of solution from the HLP for the foreseeable future, it was 
suggested that action be implemented to stem the discharge of the water to the subsurface or 
render it less detrimental to the environment.   
 
 
2.4 Geological Information 
 
The site is located about 5,400 feet above mean sea level.  Geology in the site vicinity consists 
of alluvium ranging in thickness from one foot to greater than 40 feet, underlain by Pleistocene 
age volcanic basalt, andesite, and dacite rock to a depth of approximately 950 feet.  These 
volcanics are underlain by the Coal Valley formation, a Pliocene age sandstone, tuff, shale, and 
diatomite rock.  The Gooseberry operation mined the Kate Peak volcanic rock formation 



Nevada Division of Environmental Protection 
Report of Findings 
Gooseberry Mine Brownfields Project 
Storey County, Nevada 
AMEC Project No. 6-417-000720 
November 30, 2007 
 
 

Page 5 

(approximately 1,500 feet in thickness) located beneath the Coal Valley formation at an 
approximate depth of 1,450 feet. 
 
One curved northwest to east striking fault of unknown age is mapped by Bonham (1969) as 
being located approximately 0.8 mile west and 0.4 mile south of the Gooseberry mine shafts.  In 
addition, the mine is reported to be located on a fault that was not mapped by Bonham.  Our 
review of available geologic mapping indicates that no active faults have been mapped at the 
site. 
 
Terry Neumann of the BLM indicated the depth to groundwater within the mine is reported to be 
between 500 to 700 feet below ground surface (bgs) (personal communication Neumann, 
2006).  The direction of deep groundwater flow at the site is unknown, but is most likely 
controlled by the subsurface rock fractures.   
 
There may be areas of perched groundwater or an aerially restricted aquifer at the site (NDEP 
Permit# NEV88017 Fact Sheet).  This fact sheet references previous studies performed by 
Hydro-Search (1975) and exploration drilling data presented in the Asamera Plan of Operations 
dated 1988.  According to the fact sheet, shallow groundwater is present at depths ranging from 
14 to 19 feet and is in weathered bedrock along the contact of decomposed volcanic sediment 
and rockier zones.  In addition, a spring has been reported near the Asamera Tailings Pond.  
During a site visit conducted by AMEC, BLM, and NDEP representatives, water was noted in 
the piezometers placed in the crest of the Asamera tailings pond. 
 
Several water wells are located at least one half mile up-gradient of the site in Martin Canyon.  
Mr. Dennis LaPrarrie indicated that these wells never produced significant quantities of water.   
 
 
3. CHARACTERIZATION ACTIVITIES 
 
Prior to implementation of surface disturbance an archeological survey was performed on the 
areas to be disturbed.  No issues of cultural significance we identified at the locations to be 
sampled.  A copy of the cultural resource assessment report is presented in Appendix A. 
 
Samples were collected of waste determined to be categorically exempt from Resource 
Conservation and Recovery Act (RCRA) hazardous waste regulations (exempt wastes).  These 
solid wastes include all materials “from the extraction, beneficiation and processing of minerals, 
including overburden”, 40 CFR 261.4.  These materials include the waste rock, tailings and 
waste materials stored in the mill tanks and cyanide mixing tanks.  Analyses include the 
analytes on the Profile I or Profile II, along with pH, and acid/base generation potential (acid-
base accounting or ABA).  Samples to be analyzed for metals are first extracted via Meteoric 
Water Mobility Procedure (MWMP) extraction.  The MWMP simulates the leaching potential of 
metals in waste materials in contact with precipitation.  The analytes in the Profile I and II lists 
(enumerated in Table 2) include many rock forming elements that, when concentrated, pose a 



Nevada Division of Environmental Protection 
Report of Findings 
Gooseberry Mine Brownfields Project 
Storey County, Nevada 
AMEC Project No. 6-417-000720 
November 30, 2007 
 
 

Page 6 

threat to human health and the environment.  Profiles I and II also includes analysis for weak 
acid disassociative (WAD) cyanide.  Kinetic acid mine drainage prediction techniques (ABA) is 
used to assess if the material has sufficient buffering capacity such that leachate will not 
produce an acid mine drainage situation. 
 
In addition, samples were collected from waste materials that were believed to be potentially 
hazardous in nature and subject to RCRA regulations (non-exempt wastes).  Non-exempt waste 
materials were analyzed for “characteristically hazardous wastes” or regulated wastes.  These 
materials included soils or rock that may have been in contact with exempt materials and 
therefore may have had regulated substances leached into them from the exempt wastes.  
These analyses included Toxicity Characteristic Leaching Potential (TCLP) extraction followed 
by appropriate analysis of the extract for regulated metals based on the chemicals of concern at 
the sampling location.  This simulates the leaching potential of metals in waste materials.  Other 
analytes included total petroleum hydrocarbons (TPH), volatile organic compounds (VOCs), and 
ethylene glycol, as appropriate.  Samples collected for characterization of exempt wastes were 
analyzed for WAD Cyanide.  Samples collected for characterization of non-exempt wastes were 
analyzed for total Cyanide.  Table 1 provides an overview of the chemicals of concern and their 
locations. 
 
Prior to performing field work, a Health and Safety Plan (HASP) specific to the site and site 
activities was prepared by an AMEC Certified Industrial Hygienist (CIH).  The HASP was 
reviewed by the AMEC field coordinator and all on site personnel.   
 
All sampling was conducted, to the extent practicable, in accordance with the Sampling and 
Analysis Plan (SAP) prepared by AMEC in May 2006 and approved by NDEP and Region IX 
USEPA.  The SAP provided an overview of targeted sampling locations, sample collection 
depths, and sample analyses.  Deviations to the SAP are as follows: 
 
• The SAP indicated that soil samples would be collected at depths of 5, 10 and 15 feet below 

ground surface (BGS), or from the bedrock/soil interface, whichever was shallower.  
Approximately half the borings encountered bedrock at depths shallower than 15 feet, and in 
many cases, less than 10 feet bgs.  In these cases, samples were collected from the 
sampling depths that were reached, unless bedrock was encountered within one to two feet 
of the indicated depth, in which case, the sample was collected from the soil/bedrock 
interface.  For example, if bedrock were encountered at 17 feet in a borehole, the sample 
from 5 feet bgs was collected then a sample from 17 feet bgs was collected.  The sample 
from 15 feet was placed into the cuttings drum for disposal. 

 
• Six borings were chosen to be drilled to 40 feet bgs, or bedrock or groundwater, whichever 

was shallower.  If groundwater were encountered, up to three monitoring wells were to be 
installed and groundwater samples collected.  Groundwater was not encountered in any of 
the six borings.  Monitoring wells were not installed and groundwater was not sampled. 

 



Nevada Division of Environmental Protection 
Report of Findings 
Gooseberry Mine Brownfields Project 
Storey County, Nevada 
AMEC Project No. 6-417-000720 
November 30, 2007 
 
 

Page 7 

• Boring B-20 was inaccessible by the drill rig.  Samples were collected by tracked excavator. 
 
• The term “caustics” in the SAP was believed by field personnel to indicate ABA rather than 

pH.  Samples from borings B-21, B-22 and B-23 (landfill area) and test pits TP-RS-1, TP-
RS-2 and TP-RS-3 (around the reagent storage building) were therefore analyzed for ABA 
characteristics. 

 
• In accordance with the SAP, test pits were to have samples collected from 1 foot bgs and 5 

feet bgs, or at the soil/bedrock contact, whichever was shallower.  Test pits placed in the 
drainages encountered bedrock at depths shallower than 5 feet.  In these cases, samples 
were collected at 1 foot bgs and at the soil/bedrock interface. 

 
 
3.1 Soil and Groundwater Assessment, General Procedures 
 
A total of 18 borings were drilled at various locations across the site using a truck mounted 
sonic drill rig with support vehicle.  Twenty six test pits were excavated at various areas across 
the site.  Four areas were sampled by hand auger or other methods.  Table 2 presents an 
overview of the sample locations across the site, the type of sampling methods, anticipated 
sampling depths and analytes.  Figures 3, 4 and 5 show soil sampling locations, groundwater 
exploratory borehole locations and other materials sampled, respectively.  The sample depths 
listed in Table 2 were the target depths anticipated prior to field activities.  Actual sample depths 
were dependent on the depth at which bedrock was encountered.  Table 3 presents analytical 
methods, parameters and reference standards used during this project. 
 
In addition to the soil sampling locations, six locations were chosen to explore for the presence 
of groundwater (see Figure 3).  Had groundwater been encountered, three of these borings 
would have been finished as groundwater monitoring wells.  The borings were drilled to depths 
of 40 feet below ground surface (bgs) or to bedrock, whichever was shallower.  Borings were 
left open for at least 24 hours to help assess the presence of groundwater.  No groundwater 
was encountered in any borehole drilled or in any test pit excavated.  Therefore, no groundwater 
monitoring wells were constructed nor were groundwater samples collected. 
 
 
3.2 Soil Sampling: Drilling Program 
 
The sonic rig used to drill the borings cut a continuous core of soil and rock.  The drill stem was 
pulled from the borehole at five foot intervals and the plastic sleeve containing the core was 
removed from the core barrel.  The plastic was slit open and soils from discrete sample depths 
were collected using a decontaminated stainless steel trowel.  Soils were placed directly into 
sample containers supplied by the analytical laboratories.   
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All sample containers were labeled in the field with the sample ID, time and date of collection, 
and the collector’s initials then placed on ice into an insulated cooler.  Sample identities were 
designated by borehole or test pit (B- or TP-), then borehole number or test pit number or 
location designation, then depth of sample.  For example, Sample B-17-5 was collected from 
borehole B-17 from five feet below ground surface (bgs).  Sample TP-BP-1-1 was collected from 
test pit TP-BP-1 (Test Pit- Biopad- 1) from one foot bgs.  
 
The samples were delivered from the field directly to the laboratories by AMEC personnel.  
Alpha Analytical Inc., of Sparks, Nevada, performed all organic analyses except for ethylene 
glycol which Alpha sub-contracted to Zalco Labs in Bakersfield, California.  Western 
Environmental Testing Laboratory (WETLAB) of Sparks, Nevada, performed all inorganic 
analyses with the exception of the acid balance analyses which were sub-contracted to Green 
Analytical Laboratories, Inc. in Durango, Colorado. 
 
Chains of custody were maintained as each sample was collected and kept with the samples 
until delivery to appropriate laboratory personnel.   
 
In general, soils consisted of sandy silts/silty sands with abundant gravels and cobbles.  
Exceptions to this were the former biopad area, the jello pile and the waste rock pile.  The 
biopad soils consisted of variegated clays mixed with waste rock.  Jello pile soils consisted of 
multi-colored clays and silts with gravel and waste rock. 
 
Waste rock materials consisted of grey, angular gravel to cobble sized clasts in a silt/sand 
matrix. 
 
During drilling and test pit excavation activities, borehole and test pit logs were prepared in the 
field.  A PID meter was used to monitor drill cuttings, open borehole atmosphere and samples 
for volatile vapors in the areas where TPH and/or VOCs were anticipated, including the ASTs, 
biopad, landfill area and the generator building.  A photographic record was made during field 
activities.  Borehole logs are attached as Appendix A.  Test Pit logs are attached as Appendix B.  
Selected site photographs are attached as Appendix C.   
 
 
3.2.1 Management of Investigative Derived Waste 
 
Drill cuttings were placed in 55 gallon drums, labeled and remain on site.  Test pits were 
backfilled with the material excavated.  Analysis of samples obtained from the borings and 
excavations were used to assess whether special management of these materials is warranted.   
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3.2.2 Discharge from Heap Leach Pad 
 
Two soil borings were drilled at locations B-12 and B-26 (Figure 4).  Borehole B-12 was drilled 
to total depth of 6 feet.  Refusal was encountered at about 3 feet below ground surface (bgs).  
The borehole was advanced another three feet to help determine that bedrock had been 
encountered rather than a boulder.  A soil sample was collected from three feet bgs immediately 
above the bedrock contact.   
 
Borehole B-26 was drilled to a total depth of 17 feet before encountering bedrock.  Soil samples 
were collected from 5 feet bgs and 15 feet bgs.  All samples were analyzed for TCLP RCRA 
metals, total cyanide and acid-base accounting (ABA). 
 
 
3.2.3 Discharge from Ponds 
 
Seven borings were drilled down slope from the ponds and drainage channel at locations B-13 
through B-19, as shown on Figure 4.  Borings B-13, B-14, B-15 and B-18 were drilled to total 
depths of between 6 and 11 feet bgs.  Bedrock was encountered in each of these borings at 
depths of 3 to 7 feet bgs.  Up to seven feet of rock core was cut before terminating each boring.  
A soil sample was collected from soil immediately above the bedrock contact. 
 
Borings B-16, B-17, and B-19 were drilled to depths ranging from 22 to 26 feet bgs.  Bedrock 
was encountered at depths of 20 to 22 feet.  Samples were collected from depths of 5 feet and 
15 feet bgs and from immediately above the bedrock contact.   
 
Boring B-20, intended to be part of this drilling/sampling group, was inaccessible by drill rig and 
was instead assessed by excavator.  
 
All soil samples from these locations were analyzed for TCLP RCRA metals and total cyanide. 
 
 
3.2.4 Discharge from Landfill 
 
Three borings, B-21, B-22 and B-23 were drilled down slope of the landfill as shown in Figure 4.  
Boring B-21 was drilled to 19 feet.  Borings B-22 and B-23 were drilled to 22 feet bgs.  Bedrock 
was encountered at 17 feet in B-21 and at 20 feet in B-22 and B-23. 
 
At each boring, soil samples were collected from 5 feet and 15 feet bgs and at the bedrock 
contact.  All samples were analyzed for VOCs, TCLP RCRA metals, total cyanide, total 
petroleum hydrocarbons (THP)-extractable as diesel range organics (DRO) and oil range 
organics (ORO), and for TPH-purgeable as gasoline range organics (GRO), and for ABA. 
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3.2.5 Discharge from Reworked Tailings Pond 
 
Two borings, B-24 and B-25 as shown on Figure 4, were drilled in the reworked tailings pond.  
B-25 was drilled to 18.5 feet, 3.5 feet into bedrock.  Soil samples were collected from 5 and 15 
feet bgs and at the top of the bedrock. 
 
Three attempts were made to drill Boring B-24.  Bedrock was encountered at 2 to 3 feet in each 
location.  A sample from the bedrock/soil interface was collected.  All soil samples from these 
borings were analyzed for TCLP RCRA metals, total cyanide and ABA. 
 
 
3.2.6 Groundwater Assessment 
 
Borings were drilled to bedrock or 40 feet bgs, whichever was shallower at the six locations 
shown on Figure 3.  Bedrock was encountered at depths shallower than 40 feet bgs in all 
borings except borings GW-4 and GW-5 which were drilled to 40 feet.  Groundwater was not 
encountered in any of the borings.  No monitoring wells were installed. 
 
 
3.3 Soil Sampling: Test Pit Excavations 
 
A track mounted excavator was used to conduct test pit assessment of the areas described in 
this section.  
 
Samples collected from shallow depths in test pits (2 feet deep or less) were collected by 
stainless steel trowel directly from the bottom of the pit.  Samples from greater depths were 
collected from the backhoe bucket.  Samples were placed directly into containers supplied by 
the analytical laboratories. 
 
All sample containers were labeled in the field with the sample ID, time and date of collection, 
and collector’s initials, and then placed on ice into an insulated cooler.  The samples were 
delivered directly to the laboratories by AMEC personnel.   
 
The target test pit depths were 5 feet with samples collected at depths of 1 foot and 5 feet bgs.  
Many of the test pits were terminated at shallower depths due to encountering bedrock.  In test 
pits where bedrock was encountered, soil samples were collected from 1 foot bgs and 
immediately above the bedrock contact. 
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3.3.1 Generator Building 
 
Three test pits were excavated in the generator area as shown in Figure 6.  The test pits were 
designated TP-G-1, TP-G-2 and TP-G-3.  Additional test pits could not be excavated due to 
limited excavator access around the generator building.   
 
TP-G-1 was excavated to a depth of 5 feet bgs.  TP-G-2 and TP-G-3 were terminated at 3.5 feet 
bgs due to bedrock refusal in TP-G-2 and a concrete slab at TP-G-3.  Soil samples were 
analyzed for ethylene glycol and TPH, including GRO, DRO, and ORO, and for benzene, 
ethylbenzene, toluene and total xylenes (BTEX). 
 
 
3.3.2 Biopad 
 
Five test pits (TP-BP-1 through TP-BP-5) were excavated in the biopad area as shown in 
Figure 8.  All five pits were excavated to the target depth of 5 feet.  Soils consisted of grey 
waste rock and variously colored clays (red-brown, green and purple) to 5 feet.  No bedrock was 
encountered. 
 
Soil samples were analyzed for TPH including GRO, DRO, and ORO, and for BTEX. 
 
 
3.3.3 Aboveground Diesel and Gasoline Storage Tanks (ASTs)  
 
Five test pits (test pits TP-AST-1 through TP-AST-5) were excavated around the two ASTs as 
shown in Figure 7.  The test pits were excavated to the target depths of 5 feet.  Soils consisted 
of silty sands with gravel and some cobbles.  TP-AST-1 encountered fill material consisting of 
woody debris, paper, silty soils, brick and concrete to about 4 feet, which was underlain by silty 
sand with some gravel.  Bedrock was not encountered. 
 
Soil samples were analyzed for TPH including GRO, DRO, and ORO, and for BTEX. 
 
 
3.3.4 Jello Pile 
 
Eight test pits (TP-JP- 1 through TP-JP-8) were excavated in the jello pile as shown in Figure 9.  
The test pits were excavated to the target depth of 5 feet.  Soils consisted of a thin surface layer 
of silty gravel underlain by a green to grey “crust”.  Beneath the crust was multi-colored granular 
material, with silt, sand and gravel.  Bedrock was not encountered. 
 
Samples were analyzed for Profile II analytes. 
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3.3.5 Natural Drainages 
 
One test pit (TP-6) was placed in the natural drainage east of the mill area as shown on 
Figure 4.  The test pit was excavated to 3.5 feet where bedrock was encountered.  Soils 
consisted of a thin layer of topsoil underlain by silty clay/clayey silt with some sand and gravel. 
 
Soil samples were collected from 1 foot and 3.5 feet bgs.  The soil samples were analyzed for 
TCLP RCRA metals and total cyanide. 
 
One test pit (TP-7) was placed in the natural drainage east of TP-6 as shown on Figure 4.  The 
test pit was excavated to 3.5 feet where bedrock was encountered.  Soils consisted of a thin 
layer of topsoil underlain by silty clay/clayey silt with some sand and gravel. 
 
Soil samples were collected from 1 foot bgs and 3.5 feet bgs.  The soil samples were analyzed 
for TCLP RCRA metals and total cyanide. 
 
Two test pits (TP-10 and TP-11) were excavated in the drainage located east of the pregnant 
and barren ponds as shown in Figure 2.  TP-10 was excavated to a depth of 5.5 feet.  Soils 
consisted of silt, sand and gravel with cobbles.  Bedrock was encountered at 5.5 feet bgs.  Soil 
samples were collected from 1 foot and 3.5 feet bgs.  Samples were analyzed for TCLP RCRA 
metals and total cyanide. 
 
TP-11 was excavated to a depth of 3.5 feet.  Soils consisted of fine to coarse sand with some 
gravel in a silt matrix.  Bedrock was encountered at 3.5 feet. 
 
Soil samples were collected at 1 foot bgs and 3.5 feet bgs.  Samples were analyzed for TCLP 
RCRA metals and total cyanide.   
 
3.3.6 Reagent Storage Building 
 
Three test pits (TP-RS-1 through TP-RS-3) were excavated to the target depth of 5 feet and 
placed around the reagent storage building as shown in Figure 10.  Soils consisted of grey 
angular waste rock in a brown silt matrix.  No bedrock was encountered. 
 
Soil samples were analyzed for VOCs, TCLP RCRA metals and total cyanide.  Since the 
material encountered around the reagent storage building was waste rock, the samples were 
also analyzed for ABA. 
 
A metal storage box that contained tailings samples was located east of the Reagent Storage 
Building.  A tailings sample, designated RS Box, was collected and analyzed for Profile II 
analytes. 
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3.4 Other Materials Sampled 
 
A hand auger was used to sample residual materials in the mixing tanks, cyanide blending 
tanks, and material in the tailings ponds.  Samples were collected from the one to two foot depth 
interval.  These areas are shown on Figure 5, Other Materials Sampled. 
 
 
3.4.1 Mill Tanks 
 
Eleven storage tanks are located in the mill building.  Of these, only four contained any residual 
waste materials.  Samples of the material from the four tanks were collected using a hand 
auger.   
 
A cyanide vat is located outside the south wall of the mill building.  A sample of the vat material 
was collected using a hand auger. 
 
Figure 11 is a diagram of the mill building tanks.  The seven tanks located on the second floor of 
the building and the outside cyanide vat are shown.  The four empty tanks located on the first 
floor are not represented.  
 
The samples were analyzed for Profile II analytes, and total RCRA metals. 
 
 
3.4.2 Cyanide Mixing Tanks 
 
Samples were collected from the three cyanide mixing tanks north of the mill building as shown 
on Figure 2.  The samples were analyzed for weak acid disassociative (WAD) cyanide. 
 
 
3.4.3 Electrical Transformers 
 
Six disconnected electrical transformers are stored in the reagent storage building.  Samples of 
the dielectric fluid were collected from each transformer and analyzed for PCBs. 
 
 
3.4.4 Waste Rock Leakage and Asamera Tailings Dam Leakage 
 
One test pit (TP-8) was placed in the drainage at the base of the waste rock pile as shown on 
Figure 4.  The test pit was excavated to a depth of 5 feet.  Soils consisted of 6 inches of topsoil, 
underlain by clayey silt and silty gravel.  Hard grey clay was encountered at 5 feet.  Soil 
samples were collected from 1 foot and 5 feet bgs, and analyzed for Profile II analytes. 
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Two samples (TP-9-1 and TP-9-2) were collected from the base of the tailings dam as shown on 
Figure 4.  The samples were collected from one foot and two feet bgs using a hand auger.  The 
samples were analyzed for Profile II analytes and total cyanide. 
 
 
3.4.5 Mill Leach Tailings Ponds 
 
One sample each was collected from the two mill leach tailings ponds (samples LP-1 and LP-2) 
and two samples from the Asamera tailings pond (ATP-1 and ATP-2), as shown in Figure 5.  
Samples LP-1 and LP-2 were collected from 1 to 2 feet bgs using a hand auger.   
 
The Asamera tailings pond material was dry on the sample date.  Sample ATP-1 was collected 
at one foot bgs and Sample ATP-2 at 5 feet bgs using a hang auger. 
 
All the samples were analyzed for Profile II analytes and ABA. 
 
 
3.4.6 Waste Rock 
 
Two composite samples (WR-1 and WR-2) were collected from the waste rock pile.  Sample 
WR-1 was collected from the base of the waste rock pile.  WR-2 was collected from the top of 
the waste rock pile.  WR-1 and WR-2 collection areas are shown on Figure 10.  Each composite 
sample was comprised of five aliquots, collected at variable depths to 6 feet.  The samples were 
analyzed for Profile II analytes.  Three samples of waste rock were collected around the reagent 
storage building (Samples TP-RS-1-1, TP-RS-1-5, TP-RS-2-1, TP-RS-2-5, TP-RS-3-1 and TP-
RS-3-5) and analyzed for ABA. 
 
 
3.4.7 Abandoned Drums 
 
One sample of the contents was collected from each of five abandoned drums located north of 
the biopad as shown on Figure 5.  The samples were analyzed for the TCLP 7/11 (7 RCRA 
metals and 11 volatile organic compounds), TPH as GRO, DRO, and ORO, VOCs and pH. 
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4. RESULTS OF SAMPLE ANALYSES 
 
4.1 Soil Sampling, Drilling Program 
 
4.1.1 Discharge from Heap Leach Pad 
 
Soil samples collected from boring B-12 and B-26, located immediately outside the boundaries 
of the heap leach pad, were analyzed for RCRA metals, total cyanide and ABA.  Table 4 
presents the results of the sample analyses.  Figure 4 shows the locations of the borings. 
 
Cyanide was detected at a concentration of 0.28 mg/L in sample B-12-5.  This concentration is 
below the USEPA PRG limit of 1,200 mg/kg in soils.  Cyanide was reported as not detected in 
all other samples. 
 
Metals were reported in the following samples at the following concentrations:  
 
Mercury was detected at 0.029 and 0.022 mg/L respectively in samples B-26-5 and B-26-17.  All 
other metals were reported as not detected.  The reported metal concentrations were below the 
TCLP limit of 0.4 mg/L for mercury. 
 
 
4.1.2 Discharge from Ponds 
 
Soil samples collected from borings B-13, B-14, B-16, B-17, B-18 and B-19 (located down slope 
of the pregnant and barren ponds and the drainage channel connecting the two) were analyzed 
for TCLP metals and total cyanide.  Table 5 presents the results of sample analyses from these 
borings.  Figure 4 shows the locations of the borings. 
 
Total cyanide was detected in samples B-13-5 (0.36 mg/kg), B-17-5 (1.5 mg/kg), B-17-15 (1.5 
mg/kg), B-17-20 (0.22 mg/kg), B-16-5 (2.6 mg/kg), B-16-23 (0.27 mg/kg), and B-19-5 (0.22 
mg/kg).  These are below the USEPA PRG value of 1,200 mg/kg. Samples B-16-5, B-17-5 and 
B-17-15 were also analyzed for WAD cyanide.  Each were reported as not detected for WAD 
cyanide.   
 
Barium was reported at 2.2 mg/L and 2.1 mg/L in Samples B-17-15 and B-16-15, respectively.  
Mercury was reported at 0.013 mg/L and 0.016 mg/L in Samples B-17-20 and B-16-23, 
respectively.  These values are below the TCLP limits of 0.4 mg/kg for mercury and 100 mg/kg 
for barium.  No other metals were detected at or above the laboratory MDL.   
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4.1.3 Discharge from Landfill 
 
Soil samples from borings B-21, B-22 and B-23 (located down slope form the landfill) were 
analyzed for total cyanide, TCLP RCRA metals, VOCs (including the BTEX compounds) and 
TPH.  Table 6 presents results of sample analyses from the landfill area.  Figure 4 shows the 
locations of the borings. 
 
TPH, BTEX and total cyanide were reported as not detected.  Each metal, except for mercury, 
was reported as not detected.  Mercury which was detected in concentrations of 0.029 mg/L (B-
21-15,), 0.02 mg/L (B-22-5), 0.01 mg/L (B-22-15), 0.011 mg/L (B-22-19), 0.01 mg/L (B-23-5) 
and 011 mg/L (B-23-15).  The mercury concentrations are all below the TCLP limit of 0.4 mg/kg.   
 
 
4.1.4 Discharge from Reworked Tailings Pond 
 
Soil samples from borings B-24 and B-25 (collected from below the tailings pond materials) 
were analyzed for TCLP RCRA metals, total cyanide and ABA.  Table 4 presents the results of 
sample analyses from the reworked tailings pond.  Figure 4 shows the locations of the borings. 
 
Cyanide was reported as not detected in each sample.  Sample B-24-5 contained barium (87 
mg/L), chromium (2.2 mg/L) and lead (9.6 mg/L).  These concentrations are all below the TCLP 
limit of 100 mg/L (barium), 5.0 mg/L (chromium), and above the TCLP limit of 5.0 mg/L for lead.  
ABA was reported as 218 parts per thousand (ppt) CaCO3 per ton of parent material for sample 
B-24-5 and 73.4 ppt for sample B-25-15. 
 
 
4.2 Soil Sampling, Test Pit Program 
 
4.2.1 Generator Building 
 
Soil samples collected from test pits (TP-G-1, TP-G-2, and TP-G-3) excavated around the 
Generator Building were analyzed for ethylene glycol, TPH and BTEX.  Table 7 presents the 
results of sample analysis from the generator area.  Figures 4 and 6 show the generator 
building and the test pit locations. 
 
BTEX, GRO and ethylene glycol were reported as not detected.  DRO were reported in all the 
samples at concentrations ranging from 41 to 370 mg/kg.  ORO were reported in all samples at 
concentrations ranging from 69 to 4,300 mg/kg.  Sample TP-G-1-1 contained a total of 371 
mg/kg TPH.  At the five foot depth, the concentration increased to 4,340 mg/kg.  Hydrocarbon 
concentrations decreased with depth in samples from the remaining test pits.  
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4.2.2 Biopad 
 
Soil samples collected from test pits TP-BP-1 through TP-BP-5 excavated in the biopad area 
were analyzed for GRO, DRO, ORO and BTEX.  Table 8 presents the analytical results of the 
biopad samples.  Figures 4 and 8 show the biopad area and the test pit locations. 
 
BTEX and GRO were reported as not detected.   
 
DRO were reported in one sample (TP-BP-1-5) at a concentration of 37 mg/kg.  ORO were 
reported in seven of the 10 samples at concentrations ranging from 11 to 350 mg/kg.  TP-BP-1-
1 contained 42 mg/kg at one foot bgs and 387 mg/kg TPH in TP-BP-1-5.  The samples from the 
remaining four test pits had reported TPH concentrations ranging from not detected to 53 
mg/kg. 
 
 
4.2.3 Aboveground Diesel and Gasoline Storage Tanks (ASTs) 
 
Soil samples collected from test pits TP-AST-1 through TP-AST-5 excavated around the above 
ground storage tank area were analyzed for TPH and BTEX.  Table 9 presents the analytical 
results for soil samples collected around the AST.  Figures 4 and 7 show the location of the 
above ground tanks and the test pits. 
 
BTEX and GRO were reported as not detected.  DRO were detected in nine of the ten samples 
in concentrations ranging from 10 to 590 mg/kg.  ORO were detected in all samples at 
concentrations ranging from 28 to 6,000 mg/kg.  Hydrocarbon concentrations decreased with 
depth at all locations where samples contained reportable concentrations of hydrocarbons.  
Samples from test pit AST-4 were the only ones that contained TPH concentrations below 100 
mg/kg.  All the remaining samples contained TPH concentrations above 100 mg/kg.   
 
 
4.2.4 Jello Pile 
 
Soil and waste material samples collected from test pits TP-JP-1 through TP-JP-8 excavated in 
the former jello pile area were analyzed for Profile II analytes.  Table 10 presents the results of 
the jello pile sample analyses.  Figures 4 and 9 show the location of the former jello pile and the 
test pit locations. 
 
Analytes exceeding drinking water standards were arsenic (1 sample), iron (2 samples), 
manganese (12 samples), mercury (1 sample), nitrate + nitrite (15 samples), pH (2 samples), 
selenium (6 samples), and TDS (16 samples). 
 
WAD cyanide was reported in all samples and ranged in concentration from 0.019 mg/L to 0.91 
mg/L.  Five of the samples contained WAD cyanide above the standard of 0.2 mg/L.   
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4.2.5 Natural Drainages 
 
Soil samples were collected from test pits TP-6, TP-7, TP-10 and TP-11 excavated in the 
bottoms of natural drainages at selected locations on the site.  These samples were analyzed 
for TCLP metals and total cyanide.  Table 11 presents the results of sample analyses for 
samples collected from the natural drainages.  Figure 4 shows the location of the natural 
drainage test pit locations. 
 
Mercury was reported above the laboratory MDL at a concentration of 0.37 mg/L in Sample 
TP-11-3.5.  These values are below the TCLP limit of 0.4 mg/L.  Silver was detected in Samples 
TP-6-1 and TP-6-3-5 at a concentration of 0.014 and 0.015 mg/L, respectively. 
 
 
4.2.6 Reagent Storage Building 
 
Soil samples were collected form test pits TP-RS-1, TP-RS-2 and TP-RS-3 excavated around 
the exterior of the reagent storage building.  These samples were analyzed for TCLP metals, 
total cyanide and ABA.  Table 12 presents the results of sample analyses from the reagent 
storage building area.  Figures 4 and 10 show the locations of the reagent storage building and 
the test pit locations. 
 
Cyanide, VOCs and metals were reported as not detected in each sample.  The ABA was 
calculated as more than 20 parts per thousand (ppt) CaCO3 per ton of parent material in 
samples RS-1-1, RS-2-5 and RS-3-1, indicating that the material is likely not acid generating.   
 
 
4.3 Other Materials Sampled 
 
4.3.1 Mill Tanks 
 
Residual materials remaining in the four mill tanks were collected and analyzed for Profile II 
analytes and total RCRA metals.  Table 13 presents the sample results from the mill building 
tanks.  Figures 5 and 11 show the locations of the mill building and storage tanks. 
 
The samples from each tank contained total arsenic at concentrations ranging between 210 and 
310 mg/kg.  The reported concentrations for arsenic ranged from not detected to 20 mg/L using 
the MWMP and Profile II analysis. 
 
Total lead concentrations ranged from 66 to 400 mg/kg.  Lead was reported as not detected in 
the Profile II analysis.   
 
Total mercury concentrations ranged from 2.1 to 2.6 mg/kg with the Profile II concentrations 
ranging from 0.37 to 1.4 mg/L.   
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Total silver concentrations ranged from 58 to 130 mg/kg with the Profile II concentrations 
ranging from 14 to 39 mg/L.   
 
WAD cyanide ranged from 6.6 to 38 mg/L.  The pH ranged from 9.52 to 10.02.  TDS ranged 
from 17,000 to 130,000 mg/L. 
 
The pH of the material in the south cyanide tank was reported as 9.66.  Profile II concentrations 
of arsenic, mercury, selenium and silver and TDS were 0.18, 0.61, 0.53, 0.89 mg/L and 2,700 
mg/L, respectively.  All exceed the applicable drinking water standards.   
 
 
4.3.2 Cyanide Mixing Tanks 
 
Samples of residual materials in the three mixing tanks were collected and analyzed for WAD 
cyanide.  Table 14 presents the results of the cyanide analyses.  Figure 5 shows the location of 
the cyanide mixing tanks. 
 
WAD cyanide concentrations in the samples were 79 mg/L for Tank 1, 15 mg/L for Tank 2 and 
12 mg/L for Tank 3.  These all exceed the standard of 0.2 mg/L.   
 
 
4.3.3 Abandoned Electrical Transformers 
 
Dielectric fluids were collected from the transformers and analyzed for PCBs.  Table 15 
presents results of sample analyses from the electrical transformers.  The transformers are 
stored in the reagent storage building.  Figure 5 shows the location of the reagent storage 
building. 
 
PCBs were reported as not detected in each sample.   
 
 
4.3.4 Waste Rock Drainage and Asamera Tailings Dam Seepage 
 
Soil samples collected from the drainage at the base of the waste rock (TP-8-1) and from the 
base of the tailings (TP-9-1) were analyzed for Profile II analytes.  Table 16 presents the results 
of sample analyses from the base of the waste rock and the base of the tailings dam.  Figure 4 
shows the location of these test pits. 
 
WAD cyanide was reported as not detected in Samples TP-8-1 and TP-8-2.  Metals 
concentrations were reported as below the drinking water standard.   
 
Mercury and TDS were the only analytes whose concentrations exceeded their drinking water 
standards in samples collected from TP-9.   
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4.3.5 Mill Leach Tailings Ponds 
 
Samples of tailings remaining in the two mill leach tailings ponds were analyzed for Profile II 
analytes and ABA.  Table 13 presents results of sample analyses from the mill leach tailings 
ponds.  Figure 5 shows the locations of sample points LP-1 and LP-2.   
 
ABA results for Samples LP-1 and LP-2 were 71.4 ppt and 48.5 ppt CaCO3 per ton of parent 
material indicating that the tailings are likely not acid generating materials.  Both samples had 
detections for the following metals: antimony, arsenic, cobalt, copper, iron, lead, mercury, 
molybdenum, nickel, phosphorus, potassium, selenium, silver, and zinc.  WAD cyanide was 
reported at 1.6 mg/L and 0.47 mg/L in samples LP-1 and LP-2, respectively, above the drinking 
water standard of 0.2 mg/L.  TDS was reported at 22,000 and 28,000 mg/L in samples LP-1 and 
LP-2, respectively. Both exceed the drinking water standard of 1,000 mg/L.  Sulfates were 
reported at 3,300 and 13,000 mg/L, samples LP-1 and LP-2.  Both exceed the drinking water 
standard of 500 mg/L.  The pH was reported at 10.37 and 9.36 for LP-1 and LP-2.   
 
 
4.3.6 Waste Rock 
 
Samples of waste rock were collected from test pits WR-1 and WR-2 and analyzed for Profile II 
analytes.  Table 17 presents the results of sample analyses of the waste rock area.  Figures 5 
and 10 show the location of the waste rock and the test pit locations. 
 
Sample WR-1 had an antimony concentration of 0.01 mg/L.  Sample WR-2 had a manganese 
concentration of 0.14 mg/L, of nitrate + nitrite of 64 mg/L, a selenium concentration of 0.12 mg/L 
and of TDS of 1,900 mg/L.  All these are above the drinking water standards.  WAD cyanide 
was reported at a concentration of 0.02 and 0.042 mg/L, below the standard of 0.2 mg/L.  The 
resulting pH of this sample was 4.32. 
 
All other analytes were reported either as not detected or at concentrations below applicable 
drinking water standards.   
 
 
4.3.7 Abandoned Drums 
 
Samples collected from the drums were analyzed for TCLP metals, WAD cyanide, TPH, VOCs 
and pH.  Table 18 presents the analytical results.   
 
Metals, WAD cyanide, VOCs, and ORO were reported as not detected in all samples collected 
from the drums.  DRO were reported at 4.3 mg/kg in Sample DR-5.  GRO were reported at 12 
mg/kg (DR-1), 7.0 mg/kg (DR-4) and 16 mg/kg (DR-5).  The pH ranged from 8.21 to 10.83. 
 



Nevada Division of Environmental Protection 
Report of Findings 
Gooseberry Mine Brownfields Project 
Storey County, Nevada 
AMEC Project No. 6-417-000720 
November 30, 2007 
 
 

Page 21 

5. SUMMARY OF ASSESSMENT FINDINGS 
 
The following is an overview of contamination by contaminant class or analyte. 
 
 
5.1 RCRA-Exempt Wastes 
 
5.1.1 Mill Tanks 
 
Samples were collected from the four tanks that contained material and analyzed for Profile II 
analytes and total concentrations for the eight RCRA metals.  Few metals were detected in the 
Profile II analysis because the reporting limits had been increased due to matrix interferences.  
Samples with elevated total metal concentrations had MDLs of 0.1 to 1.0 mg/L for lead, a value 
well above the drinking water standard.  In some sample reports, aluminum had an MDL of 45 
mg/L, a value 225 times higher than the drinking water standard.  Other metals had MDLs 
between these two extreme examples.   
 
The mill tank materials exceeded drinking water standards for TDS, sulfates, chloride, copper, 
iron, mercury, nitrate + nitrite, selenium, silver, and WAD cyanide.   
 
 
5.1.2 Discharge from Reworked Tailings Pond 
 
Sample B-24-5 had analyte concentrations in excess of the TCLP limits for lead.  No other 
analytes exceeded the TCLP limits for samples collected from this area.   
 
 
5.1.3 Jello Pile 
 
Analytes from the Profile II list that exceeded drinking water standards include arsenic (1 
sample), iron (2 samples), manganese (12 samples), mercury (1 sample), nitrate + nitrite (15 
samples), pH (2 samples), selenium (6 samples), WAD cyanide (5 samples) and TDS (16 
samples). 
 
 
5.1.4 Waste Rock 
 
Analytes from the waste rock analyses that exceeded drinking water standards include 
antimony, manganese, nitrate+nitrite, selenium, TDS and pH.  ABA values reported on waste 
rock collected around the reagent storage building ranged from 71 to 152 parts per thousand 
(ppt) indicating that the material is not likely to be an acid generating material.  The pH of 
Sample WR-2 via analysis MWMP and Profile II indicates that some waste rock has the 
potential to be acid generating. 
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5.1.5 Mill Leach Tailings Ponds 
 
The ABA results indicate that the tailings are not likely to be acid producing materials.  One or 
both samples had concentrations of the following analytes above the drinking water standards: 
aluminum, antimony, arsenic, copper, iron, manganese, mercury, nickel, selenium, silver, 
sulfate, TDS, and WAD cyanide.   
 
 
5.2 Non-Exempt Wastes 
 
5.2.1 Landfill Area 
 
Total cyanide, TPH, and all but mercury were reported as not detected for all samples.  Mercury 
was reported in six samples but at concentrations below the TCLP limit.   
 
 
5.2.2 Aboveground Storage Tanks 
 
BTEX compounds were reported as not detected in all samples collected from the AST area.  
DRO was detected in nine of the ten samples collected and analyzed in concentrations ranging 
from 10 to 590 mg/kg.  ORO was reported in concentrations ranging from 28 to 6,000 mg/kg.   
 
Based on findings to date, it is estimated that at least 600 cubic yards of soil contaminated with 
petroleum hydrocarbons in excess of 100 mg/kg are present around the ASTs.  However, 
additional investigation is necessary to fully define the extent and volume of contaminated soils. 
 
Per Nevada regulations, 100 mg/kg of TPH is a general remediation goal for petroleum spills in 
soil that do not have other specifically regulated compounds.  Exceedance of 100 mg/kg also is 
the Action Level that triggers an assessment for closure purposes of the risk of residual 
petroleum in soil to groundwater.  
 
 
5.2.3 Generator Building 
 
BTEX compounds, ethylene glycol and GRO were reported as not detected in all samples.  
DRO were detected in all the samples at concentrations ranging from 41 to 370 mg/kg.  ORO 
were detected in all the samples in concentration ranging from 69 to 4,300 mg/kg.   
 
Based on findings to date, it is estimated that at least 500 cubic yards of soils contaminated with 
petroleum hydrocarbons are present in the generator building area.  The south and west sides 
of the building were not accessible to the track hoe.  Additional investigation is necessary to fully 
define the extent and volume of contaminated soils.   
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5.2.4 Biopad 
 
BTEX compounds and GRO were reported as not detected in all the samples.  DRO were 
reported at a concentration of 37 mg/kg in one sample.  ORO were reported in seven of the ten 
samples in concentrations ranging from 11 to 350 mg/kg.  The analytical results indicate that 
soils contaminated with petroleum hydrocarbons in concentrations higher than 100 mg/kg are 
concentrated in the area of test pit TP-BP-1.  In the summer of 2004, SRK removed much of the 
biopad material from its original location and placed the material into capped cells constructed 
on the HLP.  The petroleum hydrocarbons remaining in the biopad area likely represent some 
residual contamination left behind during the 2004 removal activity.   
 
Based on findings to date, it is estimated that at least 150 cubic yards of soils contaminated with 
petroleum hydrocarbons in concentrations greater than 100 mg/kg remain in the biopad area.  
Additional investigation is necessary to fully delineate the extent and volume of contaminated 
soils. 
 
 
5.2.5 Natural Drainages 
 
Mercury was the only analyte reported above the laboratory’s reporting limit, but at 
concentrations below the TCLP limit of 0.4 mg/L   
 
 
5.2.6 Discharge from Ponds 
 
Seven samples had reported total cyanide concentrations ranging between 0.22 and 2.6 mg/kg.  
These concentrations are below the USEPA PRG value of 1,200 mg/kg in soil.  The samples 
with reported total cyanide values were re- analyzed for WAD cyanide.  WAD cyanide was 
reported as not detected.   
 
Barium and mercury were reported in concentrations below their respective TCLP limits.  All 
other metals were reported as not detected in the remaining samples.   
 
 
5.2.7 Discharge from the Heap Leach Pad 
 
Total cyanide was reported at a concentration of 0.28 mg/kg in sample B-12-5, below the 
USEPA PRG value of 1,200 mg/kg in soil.  The TCLP RCRA metals were reported at 
concentrations below the TCLP limits. 
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5.2.8 Abandoned Electrical Transformers 
 
PCBs were reported as not detected for all samples collected from the transformers.   
 
 
5.2.9 Abandoned Drums 
 
Metals, WAD cyanide, VOCs and ORO were reported as not detected in all samples collected 
from the drums.  DRO were reported at 4.3 mg/kg in sample DR-5.  GRO were reported at 12 
mg/kg (sample DR-1), 7.0 mg/kg (sample DR-4) and 16 mg/kg (sample DR-5).  The pH ranged 
from 8.21 to 10.83.  The materials in the drums are not considered hazardous waste. 
 
 
6. DATA VALIDATION 
 
AMEC chemists and data validation technicians conducted data quality review on 90% of the 
sample analyses.  The remaining 10% were subjected to full data validation to evaluate data 
usability.  The data quality review and full data validation were performed in general accordance 
with: 
 
• EPA, 2005.  EPA Contract Laboratory Program National Functional Guidelines for 

Superfund Organic Data Review, EPA540/R-04/009. 
 
• EPA, 2004.  EPA Contract Laboratory Program National Functional Guidelines for Inorganic 

Data Review, EPA540/R-04/004. 
 
• EPA, 2004.  SW-846 Test Methods for Evaluating Solid Wastes, Update IIIB. 
 
• EPA, 1992.  Guidance for Data Usability in Risk Assessment (Part A), EPA540/R-92/003. 
 
• American Public Health Association (APHA), 1998.  Standard Methods for the Examination 

of Water and Wastewater.  20th Edition. 
 
• AMEC, 2006.  Revised Sampling and Analysis Plan for Gooseberry Mine, Storey County, 

Nevada. 
 
The EPA guidelines listed above were written specifically for the Contract Laboratory Program 
(CLP), and have been modified for the purposes of this data validation where they differ from 
EPA Method SW-846 method-specific quality control requirements. 
 
The laboratory’s certified analytical report (CAR) and supporting documentation were reviewed 
to assess the following: 
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• Chain of custody (COC) compliance; 
 
• Holding time compliance; 
 
• Calibration compliance; 
 
• Presence or absence of laboratory contamination as demonstrated by method blanks; 
 
• Accuracy and bias as demonstrated by recovery of surrogate spikes, laboratory control 

samples (LCS), and matrix spike (MS) samples; 
 
• Analytical precision as relative percent difference (RPD) of analyte concentration between 

laboratory duplicates or MS and matrix spike duplicates (MSD); 
 
• Proper qualitative identification and quantitation of target analytes (evaluated for full 

validation); and 
 
• Insofar as possible, the degree of conformance to method requirements and good laboratory 

practices. 
 
The Data Validation performed by AMEC resulted in no data being rejected.  The full Data 
Validation Report is attached to this report as Appendix A. 
 
 
7. CONCLUSIONS 
 
Based on the findings of our field investigation, we conclude the following: 
 
• Cyanide contamination appears to be confined to the mill building vats, cyanide mixing vats, 

the south cyanide vat and the tailings ponds.  Total cyanide in samples collected from 
borings down slope of the ponds contained total cyanide concentrations between 0.22 and 
2.6 mg/L.  WAD cyanide on these samples was reported as not detected with respect to the 
laboratory MDL of 0.2 mg/L.  It is unknown whether higher levels of cyanide are present in 
soils directly beneath or along side the ponds.   

 
• TPH concentrations in soil samples obtained from the vicinity of the generator building 

exceed 1,000 mg/kg.  The petroleum hydrocarbons present are DRO and ORO.  No BTEX 
or GRO were detected above the laboratory MDLs.   

 
• Maximum TPH concentration in soil samples obtained from the vicinity of the AST area 

exceeds 1,000 mg/kg.  The petroleum hydrocarbons present are DRO and ORO.  No BTEX 
or GRO were detected above the laboratory MDLs. 
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• Maximum TPH concentration in soil samples obtained from the vicinity of the biopad area 
exceeds 100 mg/kg.  The petroleum hydrocarbons present are DRO and ORO.  No BTEX or 
GRO were detected above the laboratory MDLs. 

 
• Based on field observations and review of analytical results, the volume of material 

associated with jello pile is estimated as 8,150 cubic yards, assuming a maximum depth of 
10 feet. 

 
• Four borings were drilled to 40 feet bgs in an attempt to sample groundwater. Groundwater 

was not encountered in any borehole.  Therefore groundwater quality was not assessed.   
 
 
8. RECOMMENDATIONS 
 
AMEC’s scope of work indicated that we would provide recommendations for further 
assessment or management of the contaminated material identified at the site as well as 
provide preliminary recommendations for the closure of the remainder of the site.  Therefore, 
these recommendations go beyond the material presented herein and incorporate information 
from other submittals and provided to NDEP by AMEC.  
 
These recommendations cover both exempt and non-exempt wastes as well as site facilities. 
 
 
8.1 Premise of Recommendations 
 
The private portions of the Gooseberry mine site are under the control of Storey County.  The 
Bureau of Land Management controls the majority of land immediately surrounding the site as 
well as a rectangular block “inholding” that surrounds the former mine operational area.   
 
Storey County would like to sell the property they control so that it can be converted into an 
industrial site.  Presently, the Reno Tahoe Industrial Park is under development.  This 
development is expanding to the south and will be immediately east of the subject site.  Thus, it 
is hoped that the site could be made attractive to industrial redevelopment.  In order to make the 
site attractive for redevelopment, the site needs to be environmentally safe and provide 
sufficient contiguous developable land. 
 
 
8.2 Nonexempt Waste 
 
The assessment activities performed in the vicinity of the heap leach pad, tailings 
impoundments, ponds, and landfill did not reveal evidence of a significant release of regulated 
chemicals to the subsurface environment.  Therefore, no further action is recommended with 
regards to the potential releases from these facilities.   
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Regulated petroleum contaminated material was identified in the vicinity of the generator facility, 
above ground storage tanks and former biopad.  Given that the majority of the petroleum 
contaminated soil is oil range hydrocarbons and that BTEX compounds were not identified in 
the samples analyzed, further characterization and risk analysis may indicate that the material 
could remain in place during site redevelopment.  Otherwise, such petroleum impacted soils 
would need to be excavated and disposed of or treated at a permitted facility.  AMEC 
considered this latter option in the development of the Cost Estimate, Closure and 
Environmental Remediation, dated April 2, 2007.   
 
Residuals within the cyanide tanks should be removed and disposed of as hazardous wastes 
prior to decommissioning of the tanks.  
 
The material present in the drums located north of the reagent storage building was not found to 
contain hazardous constituents and may be managed as standard wastes.  In addition, the 
transformers in the reagent storage building should also be managed as petroleum/mineral oil 
containing waste. 
 
 
8.2.1 Landfill 
 
There appears to be at least two cells associated with the landfill.  The eastern area was 
essentially filled and the western trench has been partially filled.  Since contaminants of concern 
were not identified in soil adjacent to this facility, we recommend that the landfill be capped and 
covered.  The exposed trench will need to be filled with soil to grade and cover material should 
be placed so as to promote positive drainage away from the containment cell.  Given the 
proximity and relative elevation of the landfill respective of the reworked tailings, consideration 
should be given to routing run-on and run-off such that water does not negatively impact both 
facilities 
 
 
8.3 Exempt Wastes 
 
Exempt wastes that require further management and closure activities include tailings in the four 
tailings facilities, the heap leach pad, the pregnant and barren ponds, material in tanks and vats 
in the mill building, jello pile residuals and waste rock.    
 
 
8.3.1 Heap Leach Pad  
 
The closure design for this facility has been submitted to NDEP under a separate cover.   
 
In developing the design we considered an engineered cap that would essentially eliminate the 
long term potential for leachate generation from the facility.  In addition, we evaluated using a 
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soil cover that would be a passive barrier to leachate generation.  Both of these types of cover 
have issues associated with them.  The engineered cap would be very expensive to implement, 
while the passive barrier would require an excessive amount of fill to be placed on the pad 
(Applied Soil Water Technologies, LLC, 2007).  Therefore, the prescriptive cover design calls for 
buttressing the present pad to generate side slopes of 3:1 and capping the facility with native 
soil to a minimum depth of two feet.  The existing material on the Heap Leach Pad (HLP) will be 
compacted prior to the placement of fill in order to minimize infiltration.  The buttress material 
will consist of tailings from the reworked tailings facility.  Capping the material in this manner will 
minimize the amount of residual reworked tailings that require capping as well as prevent 
potential damage to the existing waste containment cells in the HLP.  If leachate forms in the 
HLP and is discharged, a collection system will deliver it to a lined evaporation basin.   
 
Jello pile residuals have impacted over a thousand cubic yards of host waste rock material.  
This is in a potentially prime area for future redevelopment, thus disturbance of this material is 
very likely.  Therefore, it is suggested that this material be removed and encapsulated.  A 
discussion of encapsulation is below. 
 
The material in the Mill Leach Tailings Ponds produces a leachate that would impact waters of 
the state.  In addition, this material may pose a threat to the environment through inhalation or 
ingestion.  Therefore, it is recommended that this material be encapsulated.  Presently the 
material is in lined ponds.  These ponds could be covered with an engineered cap to prevent 
meteoric water from entering the wastes and the facilities “bathtubbing”.  This approach would 
place further restrictions on land use at the site.  Also, this approach does not address other 
wastes that require containment.   
 
A second option would be to remove the material and place it in/on/or associated with the heap 
leach pad.  The western portion of the pad was not used by the BLM for the disposal of other 
mill leach tailings and the jello pile.  This area of the pad could be used to install a third waste 
disposal cell.  Capping this portion of the HLP may also aid in reducing the potential for leachate 
generation from the pad once it is closed.  This concept would require new designs for the 
closure of the HLP and increase overall closure cost.  It should be noted that the cost of moving 
theses waste and placing them in the HLP was considered in the Cost Estimate, Closure and 
Environmental Remediation, dated April 2, 2007.   
 
 
8.3.2 Mill Vat and Tank Material 
 
Rock flour located in the tanks and vats associated with the mill should be removed and placed 
in containment.  Consideration should be given to placing this material in the HLP along with the 
other material discussed herein.  The volume of material remaining in these storage structures 
is estimated to be on the order of 25 to 50 cubic yards.  This volume is not expected to affect 
HLP re-grading or final cover design.  
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8.3.3 Reworked Tailings 
 
Following the placement of required tailings as buttress material on the HLP, the remaining 
tailings will be covered with a minimum of two feet of soil.  The berms that form the south and 
east sides of the facility will be knocked down and regraded to a 3:1 slope.  The berms should 
be removed to promote positive drainage off of the remaining tailings.  Observations made 
during the field work portion of this project indicated that most of the reworked tailings have 
already been removed from this area.  The amount remaining consists of a thin veneer (one to 
three feet) lying over bedrock.  The volume of reworked tailings anticipated to be stored on the 
HLP is not expected to significantly alter re-grading plans or final cover design. 
 
 
8.3.4 Asamera Tailings  
 
The tailings dam should be pushed down to 3:1 slopes and the tailings covered with a minimum 
of two feet of soil.   Presently a significant drainage discharges into this facility.  This drainage 
will need to be diverted along the southern portion of the facility.  AMEC’s Initial Geotechnical 
Assessment, Final Report, dated May 2006 contains anticipated flows that the diversion 
structure should be designed for.   
 
 
8.3.5 Waste Rock 
 
At present, the top of the waste rock dump is a relatively flat surface.  The sides of the dump 
appear to be relatively stable and the analysis of the waste rock indicates that it is relatively 
benign with respect to potential for the generation of toxic or acidic leachate.  Therefore, we 
recommend that the top slope of the dump be preserved for potential future redevelopment.  
Since the dump consists of uncontrolled fills, up to forty feet deep, the types of redevelopment 
would consist of non-critical and non-settlement sensitive structures such as parking facilities 
that would be paved to minimize infiltration.  Further evaluation and geotechnical design 
associated with the side slopes could be performed in order to buttress them from failure in the 
future. 
 
 
8.3.6 Surface Stabilization 
 
The facilities to be capped and closed as described in this section should be reseeded with a 
BLM approved seed mixture.  Placement of the seed should follow standard, state of practice 
procedures at the time the work is performed. 
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8.3.7 Monitoring 
 
Since the site is under the regulation of the Bureau of Mining, monitoring of the closure of the 
facility will be required.  This monitoring will need to be performed for a period of up to thirty 
years.  In the event that wastes are exposed in the future or otherwise escape containment, 
remedial efforts will be needed to restore containment. 
 
 
8.4 Other Environmental Concerns 
 
Other environmental concerns at the site include, mine shafts, acid batteries, process material 
samples, discarded oily and assay wastes, lead-based paint and asbestos.  A brief discussion 
regarding the management of these issues follows. 
 
 
8.4.1 Mine Shafts 
 
There are two shafts on-site.  Presently both are secured with fencing.  However, they remain 
open.  The locations of the shafts are in prime portions of the site for redevelopment.  A 
geophysical assessment (AMEC’s Initial Geotechnical Assessment, Final Report, dated May 
2006) of the area in the vicinity of the shafts indicates that there is competent rock within a 
relatively shallow depth of these shafts.  This rock would allow for the design and emplacement 
of a structural plug that would allow for future development over these features 
 
 
8.4.2 Acid Batteries 
 
East of the core shack and northern shaft is a former equipment lay-down area.  This area 
contains numerous heavy acid batteries.  These batteries should be removed and properly 
disposed of. 
 
 
8.4.3 Process Material Samples  
 
Two totes are located to the south of the Reagent Storage Building.  These totes contain 
samples of rock flower from the mill.  These materials should be disposed of along with the 
materials in the vats and tanks in the mill. 
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8.4.4 Oily and Assay Wastes 
 
A high density polyethylene (HDPE) fabricated container is located to the north of the reagent 
storage building.  This container holds what appears to be oily wastes as well as used crucibles.  
This material should be disposed as a regulated waste. 
 
 
8.4.5 Lead-Based Paint and Asbestos 
 
Prior to demolition of the on-site structures, a lead-based paint and asbestos survey should be 
performed.  In the event these materials are present, appropriate abatement or demolition 
practices should be performed in compliance with applicable worker safety and hazardous 
materials management regulations. 
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Table 1 
SITE LOCATIONS, ACTIVITIES, CHEMICALS OF CONCERN AND ENVIRONMENTAL ISSUES 

Gooseberry Mine, Storey County, Nevada 
 

Location Activity Chemicals of 
Concern 

RCRA  
Exempt 

Environmental 
Issues 

Shafts Mining None NA Conduit to 
groundwater 

Mill building Ore processing Asbestos, Cyanide, 
Metals Yes Waste management 

Aboveground Storage 
Tanks (ASTs) Fueling Petroleum No Soil contamination 

Reagent storage Chemical storage Alcohols, Naptha, 
Xanthates, Zinc No Soil contamination 

Jello pile residual Waste disposal Cyanide, Metals Yes Soil contamination 
Heap leach pad and 

ponds Processing Cyanide, Metals, pH Yes Leachate, Dust 

Tailing storage Waste disposal Cyanide, Metals Yes Leachate 
Erosion/Containment 

Waste rock dump Waste disposal Metals, pH Yes Leachate 
Cyanide mixing tanks Processing Cyanide No Waste management 

Bio pad Waste disposal Petroleum No Residual soil 
contamination 

Landfill Waste disposal 
Alcohols, Naptha, 

Petroleum, Solvents, 
Xanthates 

No Soil contamination, 
Leachate, Vectors 

Miscellaneous Chemical/battery 
storage/drums 

Acids, Alcohols, Lead, 
Petroleum No Soil contamination 

NA = Not applicable 
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Table 2 
SOIL SAMPLING LOCATIONS AND ANALYSES 

Gooseberry Mine, Storey County, Nevada 
 

Sample 
Location/Sample 

Series1 
Issue Chemicals of 

Concern Sampling Method2 
Number of 
Proposed 
Samples3 

Sample 
Interval 

(feet) 

1/TP-G Generator Ethylene glycol 
petroleum Excavation/grab 10 1, 5 

2/TP-BP Biopad Petroleum Excavation/grab 10 1, 5 

3/TP-AST Aboveground 
Storage tanks Petroleum Excavation/grab 10 1, 5 

4/TP-JP Jello pile Profile II Excavation/grab 16 1, 5 

5/Tank Cyanide blending 
tank Metals/cyanide Hand auger 4 1 

6/TP-6 Natural drainage Metals/cyanide Excavation/grab 2 1, 5 

7/TP-7 Natural drainage 
confluence Metals/cyanide Excavation/grab 2 1, 5 

8/TP-8 Natural drainage 
with waste rock fill Profile II  /ABA Excavation/grab 2 1, 5 

9/ATP Tailings fluid 
seepage Profile II/cyanide Hand auger 2 1 

10, 11/B-10,B-11 Drainage6 Metals/cyanide Excavation/grab 3 each (total 6) 1, 5, 10 

12, 26/B-12,B-26 Discharge from 
heap leach pad Metals/cyanide /ABA Drilling/sampler 3 each (total 6) 5, 15, 257 

13, 14, 15, 16, 17, 18, 19, 
20/B-13 to B -20 

Discharge from 
ponds Metals/cyanide Drilling/sampler 3 each (total 24) 5, 15, 257 

21, 22, 23/B-21 to B-23 Discharge from 
landfill 

VOCs/ 
petroleum/acids/ 
metals/cyanide 

Drilling/sampler 3 each (total 9) 5, 15, 257 

24, 25/B-25,b-25 
Discharge from 
unlined tailings 

pond 
Metals/cyanide /ABA Drilling/sampler 1 each (total 2) Unknown7 

28/TP-RS Reagent storage 
VOCs/ 

caustics/metals/ 
cyanide 

Excavation/grab 6 1, 5 

1 Refer to Figures3 and 4. 
2 Specifies type of equipment to be used to access sampling points and type of sample to be obtained. 
3 Anticipated maximum number of samples to be obtained for analysis. 
4 Refer to Section 2.3 for list of chemicals identified at site.  Also potential for RCRA metals, chlorinated  
 solvents and petroleum exist in this area. 
5 Samples to be analyzed for solvents and petroleum products based on visual assessment and RTO readings  
 at site. 
6 Location of drainage downgradient of 1992 solution discharge. 
7 A sample will be collected at bedrock soil contact. 
8 Sample will be collected at 1 to 5 feet below tailings. 
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Table 3 

ANALYTICAL METHODS, PARAMETERS AND REFERENCE STANDARDS 
Gooseberry Mine, Storey County, Nevada 

 

Analyte Class Method Parameters MCL 1,2 
(mg/L) 

Nevada Standard2 
(mg/L) 

Method Detection 
Limit 

MWMP MWMP/NDEP MWMP -- -- -- 
PROFILE 

I EPA 310.1 Alkalinity -- -- 1.0 
I, II EPA 6010/6020 Aluminum 0.05-0.2 0.05-0.2 0.20 
I, II EPA 6010/6020 Antimony 0.006 0.146 0.005 
I, II EPA 6010/6020 Arsenic 0.010 0.050 0.005 
I, II EPA 6010/6020 Barium 2 2 0.005 
I, II EPA 6010/6020 Beryllium 0.004 0.004 0.004 
II EPA 6010/6020 Bismuth -- -- 0.005 

I, II EPA 6010/6020 Boron -- -- 0.10 
I, II EPA 6010/6020 Cadmium 0.005 0.005 0.005 
I, II EPA 6010/6020 Calcium -- -- 0.50 
I, II EPA 300.0 Chloride 250 250-400 0.50 
I, II EPA 6010/6020 Chromium 0.1 0.1 0.005 
II EPA 6010/6020 Cobalt -- -- 0.005 

I, II EPA 6010/6020 Copper 1.3 1.3 0.01 
I, II EPA 300.0 Fluoride 2.0-4.0 20.-4.0 0.13 
II EPA 6010/6020 Gallium - - 0.005 

I, II EPA 6010/6020 Iron 0.3 0.3-0.6 0.3 
I, II EPA 6010/6020 Lead 0.015 0.015 0.005 
II EPA 6010/6020 Lithium -- -- 0.005 

I, II EPA 6010/6020 Magnesium -- 125-150 0.50 
I, II EPA 6010/6020 Manganese 0.05 0.05-0.10 0.005 
I, II EPA 7470 Mercury 0.002 0.002 0.001 
II EPA 6010/6020 Molybdenum -- -- 0.005 

I, II EPA 6010/6020 Nickel -- 0.1 0.01 
I, II EPA 300.0 Nitrate+Nitrite 10 10 0.25 
I, II EPA 150.1 pH 6.5-8.5 6.5-8.5 1.0 
II EPA 365.1 Phosphorus -- -- 0.10 

I, II EPA 6010/6020 Potassium -- -- 0.50 
II EPA 6010/6020 Scandium -- -- 0.005 

I, II EPA 6010/6020 Selenium 0.05 0.05 0.005 
I, II EPA 6010/6020 Silver 0.10 0.10 0.005 
I, II EPA 6010/6020 Sodium -- -- 0.50 
II EPA 6010/6020 Strontium -- -- 0.02 

I, II EPA 300.0 Sulfate 250 250-500 0.50 
I, II EPA 6010/6020 Thallium 0.002 0.002 0.002 
II EPA 6010/6020 Tin -- -- 0.005 

I, II EPA 6010/6020 Titanium -- -- 10 
I, II EPA 160.1 TDS 500 500-1000 0.003 
II EPA 6010/6020 Vanadium -- -- 0.005 

I, II SM4500CN WAD Cyanide 0.2 0.2 0.1 
I, II EPA 6010/6020 Zinc 5 5 NA 

ABA Sobek ANP -- -- NA 
  AGP -- -- NA 
  NNP -- -- NA 
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Table 3 
ANALYTICAL METHODS, PARAMETERS AND REFERENCE STANDARDS 

Gooseberry Mine, Storey County, Nevada 
 

Analyte Class Method Parameters MCL 1,2 
(mg/L) 

Nevada Standard2 
(mg/L) 

Method Detection 
Limit 

  Total Sulfur -- -- NA 
  Sulfate Sulfur -- -- NA 
  Pyritic Sulfur -- -- NA 
  Non-Ext. Sulfur -- -- NA 
  ANP:AGP -- -- NA 

RCRA Metals EPA 6010/6020 Arsenic 0.010 0.050 0.005 
 EPA 6010/6020 Barium 2 2 0.005 
 EPA 6010/6020 Cadmium 0.1 0.1 0.005 
 EPA 6010/6020 Chromium 0.1 0.1 0.005 
 EPA 6010/6020 Lead 0.015 0.015 0.005 
 EPA 7470/7471 Mercury 0.002 0.002 0.0002 
 EPA 6010/6020 Selenium 0.05 0.05 0.005 
 EPA 6010/6020 Silver 0.10 0.10 0.005 

Cyanide SM4500CN WAD Cyanide 0.2 0.2  
TPH EPA 3550/8015M TPH-E (Jet fuel) -- --  

 EPA 3550/8015M TPH-E (DRO) -- -- 0.50 
 EPA 3550/8015M TPH-E (ORO) -- -- 0.50 
 EPA 5030/8021 TPH (GRO) -- -- 0.50 
 EPA 5030/8021 Benzene 0.005 0.005 0.001 
 EPA 5030/8021 Toluene 1 1 0.001 
 EPA 5030/8021 Ethylbenzene 0.7 0.7 0.001 
 EPA 5030/8021 m,p-Xylene 10 10 0.001 
 EPA 5030/8021 o-Xylene 10 10 0.001 

VOCs EPA 8240/TCLP various various various Various 

-- No available standard 
ABA Acid Base Accounting 
AGP Acid Generating Potential 
ANP Acid Neutralizing Potential 
MCL Maximum Contaminant Level 
mg/L Milligrams per liter 
Metals analyses conducted on TCLP extracts 
MWMP Meteoric Water Mobility Procedure 
NNP Net Neutralizing Potential 
RCRA Resource Recovery and Conservation Act 
SM Standard Methods 
TDS Total Dissolved Solids 
TPH Total Petroleum Hydrocarbons 
VOCs Volatile Organic Compounds 
WAD CN Weak Acid Dissociable Cyanide 
1 EPA National Primary and Secondary Drinking Water Standards, June 2003 
2 Used for reference purposes only 
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Table 4 
DISCHARGE FROM HEAP LEACH PAD AND REWORKED TAILINGS POND 

Sample Analytical Results Summary 
Gooseberry Mine, Storey County, Nevada 

 
Analytes1 

Location Sample 
Number 

Collection 
Date ABA CN As Ba Cd Cr Pb Ag Se Hg 

B-12-5 12-21-06 17 0.28 ND2 ND ND ND ND ND ND ND 

B-26-5 1-8-07 24.3 ND ND ND ND ND ND ND ND 0.029 
Heap 
Leach 
Pad 

B-26-16 1-8-07 85.8 ND ND ND ND ND ND ND ND 0.022 

B-24-5 12-19-06 218 ND <1.5 87 <0.25 4.4 9.6 ND ND <0.10 Reworked 
Tailings 
Pond B-25-15 12-19-06 73.4 ND ND ND ND ND ND ND <2.5 ND 

Reporting Limits:3  0.2 1.0 2.0 0.1 0.5 1.0 0.4 0.5 0.01 

Reporting Units:  mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L 

Analytical Method:  2 SW846 SW846 SW846 6010B 6010B 6010B 6010B 7470A 

Notes: 
1 ABA = Acid Base Accounting 
2 ND = Not Detected at or above the method reporting limit 
3 Reporting limits may vary.  Refer to analytical reports 
Metals:  (TCLP) CN = Total Cyanide, As = Arsenic, Ba = Barium, Cd = Cadmium, Cr = Chromium, Pb = Lead, Ag = Silver, Se = 
Selenium, Hg = Mercury 
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Table 5 
DISCHARGE FROM PONDS 

Sample Analytical Results Summary 
Gooseberry Mine, Storey County, Nevada 

 
Analytes1 

Location Sample ID Collection 
Date Total 

CN As Ba Cd Cr Pb Hg Se Ag 

Pregnant Pond B-13-5 12-19-06 0.36 ND2 ND ND ND ND ND ND ND 

B-14-5 12-19-06 ND ND ND ND ND ND ND ND ND 
B-17-5 12-20-06 1.5 ND ND ND ND ND ND ND ND 

B-17-15 12-20-06 1.5 ND 2.2 ND ND ND ND ND ND 
B-17-20 12-20-06 0.22 ND ND ND ND ND 0.013 ND ND 

Pregnant Pond/Overflow Channel 

B-17-22 12-20-06 ND ND ND ND ND ND ND ND ND 
B-16-5 12-20-06 2.6 ND ND ND ND ND ND ND ND 

B-16-15 12-20-06 ND ND 2.1 ND ND ND ND ND ND Barren Pond 
B-16-23 12-20-06 0.27 ND ND ND ND ND 0.016 ND ND 
B-18-4 12-21-06 ND ND ND ND ND ND ND ND ND 
B-19-5 12-21-06 0.22 ND ND ND ND ND ND ND ND Mill Leach Tailing Pond End 
B-19-15 12-21-06 ND ND ND ND ND ND ND ND ND 

Mill Leach Tailings Pond West B-20-5 1-25-07 ND ND ND ND ND ND ND ND ND 

Reporting Limit (mg/L):3 0.2 1.0 2.0 0.1 0.5 1.0 0.01 0.4 0.5 

Notes: 
1 Metals:  (TCLP) As = Arsenic, Ba = Barium, Cd = Cadmium, Cr = Chromium, Pb = Lead, Ag = Silver, Se = Selenium, Hg = Mercury 
2 ND = Not detected at or above the method reporting limit 
3 Reporting limits may vary.  Refer to analytical reports 
 CN = Total Cyanide 
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Table 6 
DISCHARGE FROM LANDFILL 

Sample Analytical Results Summary 
Gooseberry Mine, Storey County, Nevada 

 
Analytes1 Sample 

Number 
Collection 

Date ABA CN As Ba Cd Cr Pb Ag Se Hg ORO DRO GRO VOCs 

B-21-5 1-8-07 307 ND2 ND ND ND ND ND ND ND ND ND ND ND ND 

B-21-10 1-8-07 352 ND ND ND ND ND ND ND ND ND ND ND ND ND 

B-21-15 1-8-07 180 ND ND ND ND ND ND ND ND 0.029 ND ND ND ND 

B-22-5 1-8-07 209 ND ND ND ND ND ND ND ND 0.020 21 ND ND ND 

B-22-15 1-8-07 65 ND ND ND ND ND ND ND ND 0.010 ND ND ND ND 

B-22-19 1-8-07 60 ND ND ND ND ND ND ND ND 0.011 ND ND ND ND 

B-23-5 1-8-07 66.8 ND ND ND ND ND ND ND ND 0.010 ND ND ND ND 

B-23-15 1-8-07 43.4 ND ND ND ND ND ND ND ND 0.011 ND ND ND ND 

B-23-22 1-8-07 48.9 ND ND ND ND ND ND ND ND ND ND ND ND ND 

Reporting Limits:3  0.20 1.00 2.00 0.10 0.50 1.00 0.50 0.40 0.010 10 10 10 20-80 

Reporting Units:  mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/kg mg/kg mg/kg μg/kg 

Analytical Method:  9014 9014 9014 9014 6010B 6010B 6010B 6010B 7470B 8015B 8015B 8015B 8062B

Notes: 
1 CN = Total Cyanide 
2 ND = Not Detected at or above the method reporting limit 
3 Reporting limits may vary.  Refer to analytical reports 
 Metals (TCLP):  As = Arsenic, Ba = Barium, Cd = Cadmium, Cr = Chromium, Pb = Lead, Ag = Silver, Se = Selenium, Hg = Mercury 
 Petroleum:  ORO = Oil Range Organics, DRO = Diesel Range Organics, GRO = Gasoline Range Organics, VOC = Volatile Organic 

Compounds 



 

J:\Clerical\2007\Nov_07\6417000720_NDEP\Word_Docs\Tables_1_thru_18_Final.doc 

Table 7 
GENERATOR BUILDING 

Sample Analytical Results Summary 
Gooseberry Mine, Storey County, Nevada 

 
Analytes1 Sample 

Number 
Collection 

Date EG DRO ORO GRO B T E X 

TP-G-1-1 1-26-07 ND2 41 330 ND ND ND ND ND 

TP-G-1-5 1-26-07 ND 240 4,100 ND ND ND ND ND 

TP-G-2-1 1-26-07 ND 260 190 ND ND ND ND ND 

TP-G-2-5 1-26-07 ND 83 69 ND ND ND ND ND 

TP-G-2-10* 1-26-07 ND 200 220 ND ND ND ND ND 

TP-G-3-1 1-26-07 ND 370 4,300 ND ND ND ND ND 

Reporting Limit:3 15 mg/kg 10–100 
mg/kg 

10–100 
mg/kg 

10–100 
mg/kg 20 μg/kg 20 μg/kg 20 μg/kg 20 μg/kg 

Notes: 
1 BTEX = Benzene, Toluene, Ethylbenzene and Xylene 
2 ND = not detected at or above the method reporting limit 
3 Reporting limits may vary.  Refer to analytical reports 
 DRO = Diesel Range Organics 
 EG = Ethylene Glycol 
 GRO = Gasoline Range Organics 
 ORO = Oil Range Organics 
* TP-G-2-10 = Duplicate of TP-G-2-1 
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Table 8 
BIOPAD 

Sample Analytical Results Summary 
Gooseberry Mine, Storey County, Nevada 

 
Analytes1 Sample 

Number 
Collection 

Date ORO DRO GRO B T E X 

TP-BP-1-1 1-26-07 42 ND2 ND ND ND ND ND 

TP-BP-1-5 1-26-07 350 37 ND ND ND ND ND 

TP-BP-2-1 1-26-07 15 ND ND ND ND ND ND 

TP-BP-2-5 1-26-07 ND ND ND ND ND ND ND 

TP-BP-3-1 1-26-07 ND ND ND ND ND ND ND 

TP-BP-3-5 1-26-07 ND ND ND ND ND ND ND 

TP-BP-3-10* 1-26-07 11 ND ND ND ND ND ND 

TP-BP-4-1 1-26-07 53 ND ND ND ND ND ND 

TP-BP-4-5 1-26-07 ND ND ND ND ND ND ND 

TP-BP-5-1 1-26-07 11 ND ND ND ND ND ND 

TP-BP-5-5 1-26-07 36 ND ND ND ND ND ND 

Reporting Limits:3 10 mg/kg 10 mg/kg 10 mg/kg 20 μg/kg 20 μg/kg 20 μg/kg 20 μg/kg 

Notes: 
1 BTEX = Benzene, Toluene, Ethylbenzene and Xylene 
2 ND = Not detected at or above the method reporting limit 
3 Reporting limits may vary.  Refer to analytical reports 
 DRO = Diesel Range Organics 
 GRO = Gasoline Range Organics 
 ORO = Oil Range Organics 
* Duplicate for TP-BP-3-5 
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Table 9 
ABOVEGROUND STORAGE TANKS 
Sample Analytical Results Summary 

Gooseberry Mine, Storey County, Nevada 
 

Analytes1 Sample 
Number 

Collection 
Date ORO DRO GRO B T E X 

AST-1-1 1-26-06 110 10 ND2 ND ND ND ND 

AST-1-5 1-26-06 45 ND ND ND ND ND ND 

AST-2-1 1-26-06 4,800 460 ND ND ND ND ND 

AST-1-5 1-26-06 550 42 ND ND ND ND ND 

AST-3-1 1-26-06 2,100 130 ND ND ND ND ND 

AST-3-5 1-26-06 400 32 ND ND ND ND ND 

AST-4-1 1-26-06 53 31 ND ND ND ND ND 

AST-4-5 1-26-06 28 28 ND ND ND ND ND 

AST-5-1 1-26-06 6,000 590 ND ND ND ND ND 

AST-5-5 1-26-06 120 ND ND ND ND ND ND 

Reporting Limits:3 10 mg/kg 10 mg/kg 10 mg/kg 20 μg/kg 20 μg/kg 20 μg/kg 20 μg/kg 

Notes: 
1 BTEX = Benzene, Toluene, Ethylbenzene and Xylene 
2 ND = Not detected at or above the method reporting limit 
3 Reporting limits may vary.  Refer to analytical reports 
 DRO = Diesel Range Organics 
 GRO = Gasoline Range Organics 
 ORO = Oil Range Organics 
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 Table 10 
JELLO PILE 

Sample Analytical Results Summary (mg/L) 
Gooseberry Mine, Storey County, Nevada 

 
Sample Number JP-1-1 JP-1-5 JP-2-1 JP-2-5 JP-3-1 JP-3-5 JP-4-1 JP-4-5 JP-5-1 JP-5-5 JP-6-1 JP-6-5 JP-7-1 JP-7-5 JP-8-1 JP-8-5 
Collection Date 1-25-07 1-25-07 1-25-07 1-25-07 1-25-07 1-25-07 1-25-07 1-25-07 1-26-07 1-26-07 1-26-07 1-26-07 1-26-07 1-26-07 1-26-07 1-26-07 

Reporting 
Limit2 

 
Analytes1 

Alkalinity 58 34 70 30 38 30 32 32 32 60 38 46 30 46 66 72 1.0 

Aluminum ND
3

 ND ND ND ND ND ND ND <0.45 <0.45 <0.45 <0.45 <0.45 0.077 0.45 ND 0.045 

Antimony 0.0090 0.0042 0.0042 0.0060 0.013 0.0085 0.024 0.011 0.0029 0.02 0.014 ND 0.0037 0.0039 ND 0.0087 0.0025 

Arsenic ND ND ND ND ND ND ND ND ND ND ND ND ND 0.019 0.11 0.081 0.005 

Bicarbonate 71 41 85 37 46 37 39 39 39 73 48 56 37 51 66 83 1.0 

Barium 0.011 ND ND ND 0.012 ND ND ND ND ND ND ND ND 0.023 0.38 ND 0.010 

Beryllium ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 0.001 

Bismuth ND ND ND ND ND ND ND ND <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 0.010 

Boron ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 0.01 

Cadmium ND ND ND ND ND ND ND ND <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.001 

Calcium 230 220 440 390 450 240 470 250 310 61 520 240 72 12 12 130 0.50 

Carbonate ND ND ND ND ND ND ND ND ND ND ND ND ND 2.4 7.2 2.4 1.0 

Chloride 4.9 1.3 7.4 ND ND ND ND ND 2.5 13 ND 6.8 ND ND 1.6 6.7 1.0 

Chromium 0.0058 ND ND 0.0076 0.012 0.0073 0.012 0.0065 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0.005 

Cobalt 0.16 0.11 0.050 0.018 0.045 ND 0.022 ND ND 0.93 ND ND ND ND 0.067 0.36 0.01 

Copper ND ND ND ND ND ND ND ND ND ND ND ND ND ND 0.081 ND 0.05 

Fluoride 2.5 0.21 ND ND ND ND ND ND 0.32 ND ND 0.75 ND ND ND ND 0.10 

Gallium ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 1.0 

Iron 0.40 0.078 0.026 0.043 0.027 0.058 0.22 0.24 0.11 1.6 0.15 ND 0.19 0.32 1.5 2.6 0.010 

Lead ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 0.10 

Lithium ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 1.0 

Magnesium 26 36 400 90 61 27 59 32 66 11 88 59 12 1.6 3.1 24 0.05 

Manganese 0.31 0.70 1.8 0.13 0.54 0.035 0.085 0.065 0.14 0.11 0.14 0.24 ND 0.0064 0.044 0.10 0.005 

Mercury ND ND ND ND ND ND ND ND ND 0.0065 0.00035 ND ND 0.00014 0.0013 0.0019 0.00010 

Molybdenum 0.69 0.17 ND 0.048 0.14 0.039 0.076 0.066 ND 1.7 0.2 ND 0.14 0.082 0.20 0.49 0.010 

Nickel ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 0.010 

Nitrate/Nitrite 72 65 65 100 40 3.1 16 20 64 160 23 39 140 40 34 100 5.0 

pH 8.04 7.6 7.97 7.94 7.82 7.87 7.81 7.93 7.66 8.16 7.77 7.77 8.00 8.63 8.92 8.11 NA 

Phosphorus ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 0.5 

Potassium 10 7.6 10 9.4 15 4.0 13 6.1 5.8 9.2 8.1 7.1 6.2 1.6 1.4 6.4 0.5 

Scandium ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 0.1 

Selenium 0.21 0.13 0.59 0.26 1.1 0.10 0.15 0.095 0.12 2.3 0.12 0.14 0.53 0.16 0.91 1.2 0.005 

Silver ND ND ND ND ND ND ND ND ND 0.14 ND ND ND 0.010 0.12 0.090 0.005 
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 Table 10 
JELLO PILE 

Sample Analytical Results Summary (mg/L) 
Gooseberry Mine, Storey County, Nevada 

(CONTINUED) 
 
Sample Number JP-1-1 JP-1-5 JP-2-1 JP-2-5 JP-3-1 JP-3-5 JP-4-1 JP-4-5 JP-5-1 JP-5-5 JP-6-1 JP-6-5 JP-7-1 JP-7-5 JP-8-1 JP-8-5 
Collection Date 1-25-07 1-25-07 1-25-07 1-25-07 1-25-07 1-25-07 1-25-07 1-25-07 1-26-07 1-26-07 1-26-07 1-26-07 1-26-07 1-26-07 1-26-07 1-26-07 

Reporting 
Limit2 

 
Analytes1 

Sodium 800 190 560 210 730 80 200 110 110 990 310 91 470 150 180 670 0.5 

Strontium 1.0 0.96 2.2 2.4 4.2 1.9 4.5 2.5 1.7 ND 3.4 ND ND 0.11 NR ND 0.1 

Sulfate 2,100 1,000 3,900 1,500 2,900 970 1,900 1,100 1,100 1,300 2,200 870 840 230 290 1,800 100 

Thallium ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 0.001 

Tin ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 0.1 

Titanium ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 0.1 

TDS 3,800 2,000 5,700 2,800 4,700 1,500 3,000 1,800 1,900 3,400 3,100 1,500 2,000 560 710 3,000 10 

Vanadium ND 0.011 0.22 ND ND ND ND ND ND ND 0.11 ND ND ND 0.017 ND 0.10 

WAD Cyanide 0.20 0.053 0.022 0.019 0.06 0.015 0.12 0.047 0.042 0.91 0.052 0.027 0.019 0.039 0.58 0.75 0.010 

Zinc ND ND ND ND ND ND ND ND ND ND ND ND ND ND 0.027 ND 0.10 

Notes: 
1 All analytes reported in units of mg/L except pH which are reported as pH units 
2 Reporting limits may vary.  Refer to analytical reports 
3 ND = Not detected; NA = Not applicable 
4 NR = Not reported 
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Table 11 
NATURAL DRAINAGES 

Sample Analytical Results Summary 
Gooseberry Mine, Storey County, Nevada 

 
Analytes (mg/L)1 

Location Sample 
Number 

Collection 
Date CN As Ba Cd Cr Pb Hg Se Ag 

TP-6-1 ND ND ND ND ND ND ND ND 0.014
Natural Drainage 

TP-6-3-5 
1-25-07 

ND ND ND ND ND ND ND ND 0.015

TP-7-1 ND ND ND ND ND ND ND ND ND 

TP-7-3.5 ND ND ND ND ND ND ND ND ND Natural Drainage 
Confluence 

TP-7-5* 

1-25-07 

ND ND ND ND ND ND ND ND ND 

TP-10-1 ND ND ND ND ND ND ND ND ND 
Drainage 

TP-10-5 
1-25-07 

ND ND ND ND ND ND ND ND ND 

TP-11-1 ND ND ND ND ND ND ND ND ND 
Drainage 

TP-11-3.5 
1-25-07 

ND ND ND ND ND ND 0.037 ND ND 

Reporting Limit:3 0.21 1.0 2.0 0.1 0.5 1.0 0.010 0.40 0.50 

Notes: 
1 Metals:  (TCLP) As = Arsenic, Ba = Barium, Cd = Cadmium, Cr = Chromium, Pb = Lead, Ag = Silver, Se = Selenium, Hg = Mercury 
2 ND = Not detected at or above the method reporting limit 
3 Reporting limits may vary.  Refer to analytical reports 
 CN = Total Cyanide 
* TP-7-5 = Duplicate for TP-7-1-3,5 
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Table 12 
REAGENT STORAGE BUILDING 

Sample Analytical Results Summary 
Gooseberry Mine, Storey County, Nevada 

 
Analytes (mg/L)1 

Sample 
Number 

Collection 
Date 

ABA Total 
CN As Ba Cr Cd Pb Hg Se Ag VOCs 

RS-1-1 1-26-07 71.5 ND2 ND ND ND ND ND 0.028 ND ND ND 

RS-1-5 1-26-07 152 ND ND ND ND ND ND ND ND ND ND 

RS-2-1 1-26-07 125 ND ND ND ND ND ND 0.010 ND ND ND 

RS-2-5 1-26-07 106 ND ND ND ND ND ND ND ND ND ND 

RS-3-1 1-26-07 115 ND ND ND ND ND ND ND ND ND ND 

RS-3-5 1-26-07 122 ND ND ND ND ND ND ND ND ND ND 

Reporting Limits:3 NA 0.20 1.0 2.0 0.5 0.1 1.0 0.01 0.4 0.5 1 - 80 

Notes: 
1 CN = Total Cyanide 
2 ND = Not detected at or above the method detection limit 
3 Reporting limits may vary.  Refer to analytical reports 
 Metals (TCLP):  As = Arsenic, Ba = Barium, Cd = Cadmium, Cr = Chromium, Pb = Lead, Ag = Silver, Se = Selenium, Hg = Mercury 
 VOC = Volatile Organic Compounds.  Reported in units of μg/kg 
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 Table 13 
OTHER MATERIALS 

Sample Analytical Results Summary 
Gooseberry Mine, Storey County, Nevada  

Sample 
Number 

SETNK 
Profile II 

SETNK 
RCRA 
Metals 

TNK 4 
Profile II 

TNK 4 
RCRA 
Metals 

TNK 5 
Profile II 

TNK 5 
RCRA 
Metals 

Tank 6
Profile II 

Tank 6
RCRA
Metals 

R5 BOV 
South 
CN Vat 
Profile 

II 

CN Vat 
RCRA 
Metals 

ATP1 
Profile II 

ATP2 
Profile II 

LP-1 
Profile 

II 
LP-2 

Profile II 

Reporting 
Limit 
RCRA 

Metals 
3
 

Reporting 
Limit 

Profile II 
3 

Collection 
Date 10-9-06 10-9-06 10-9-06 10-9-06 10-9-06 10-9-06 2-14-07 2-14-07 2-14-07 2-14-07 2-14-07 2-14-07 2-14-07 2-14-07 2-14-07 mg/kg mg/L 

 
Analytes 

Alkalinity 3,300  16,000  46,000  6,600  150 720  46 34 7,900 1,100  1.0 

Aluminum <4.5  <45.0 1  <45.0  ND  0.11 ND  ND ND 0.55 <0.22  0.045 

Antimony <2.0  12  6.9  4.2  0.035 0.079  0.0026 ND 1.4 0.064  0.0025 

Arsenic <3.0 310 <30 210 20 310 8.5 280 ND 0.18 ND ND ND 13 0.20 150 0.05 

Bicarbonate 2,200  ND  23,000  2,600  180 530  56 41 2,100 1,000  1.0 

Barium ND 2 32 ND 32 ND 44 ND 52 0.096 ND ND 0.018 0.017 ND ND 50 0.10 

Beryllium <0.1  ND  ND  ND  ND ND  ND ND ND ND  0.01 

Bismuth <10  <10  <10  ND  ND ND  ND ND ND <0.5  1.0 

Boron <10  <10  <10  1.2  1.8 0.79  0.25 0.16 ND 0.76  1.0 

Cadmium ND 11 ND 24 ND 3.2 ND 7.8 ND ND ND ND ND ND ND 5.0 0.01 

Calcium <50  <50  <50  ND  400 2.4  250 150 ND 62  5.0 

Carbonate 910  8,900  16,000  2,700  ND 170  ND ND 3,700 140  1.0 

Chloride 400  3,100  11,000  2,800  52 210  18 19 64 120  2.0 

Chromium <0.5 42 <0.5 36 <0.5 36 0.57 26 0.065 ND ND ND ND ND <0.025 25 0.05 

Cobalt <1.0  4.7  2.7  0.16  ND ND  ND ND 0.36 3.0  0.1 

Copper <5.0  77  140  36  0.24 ND  ND ND 30 ND  5.0 

Fluoride 0.91  1.6  2.3  0.42  0.10 0.20  ND ND 0.95 1.2  0.20 

Gallium <10.0  <10  <10  ND  ND ND  ND ND ND ND  1.0 

Iron 120  35  25  2.4  0.037 ND  ND 0.14 170 12  0.01 

Lead <1.0 270 <1.0 400 <1.0 76 ND 66 NR 
4
 ND ND NR NR 0.46 <0.05 50 0.10 

Lithium <10  <10  <10  ND  0.12 ND  ND ND ND ND  1.0 

Magnesium <50  <50  <50  ND  34 0.65  59 36 ND 3.7  5.0 

Manganese <0.5  <0.50  <0.50  ND  0.16 ND  ND 0.060 0.13 ND  0.05 

Mercury 0.13 2.4 0.037 2.5 0.14 2.1 0.084 2.5 0.0020 0.0065 0.61 0.0022 0.0022 0.097 0.039 0.50 0.00010 

Molybdenum 2.1  27  30  21  0.11 1.0  0.43 0.35 3.9 0.69  0.10 

Nickel <1.0  <1.0  1.2  ND  ND ND  ND ND 0.30 0.11  0.10 

Nitrate/Nitrite 8.1  39  55  30  11 15  2.6 2.2 38 18  1.0 

pH 9.64  10.00  9.52  10.02  8.26 9.66  8.09 7.93 10.37 9.36  NA 

Phosphorus <50  <50  69  17  ND 1.6  ND ND 5.3 2.9  0.5 

Potassium 110  930  1,700  650  61 66  190 100 28 100  5.0 

Scandium <10  <10  <10  ND  ND ND  ND ND ND ND  1.0 
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 Table 13 
OTHER MATERIALS 

Sample Analytical Results Summary 
Gooseberry Mine, Storey County, Nevada 

(CONTINUED) 
 

Sample 
Number 

SETNK 
Profile II 

SETNK 
RCRA 
Metals 

TNK 4 
Profile 

II 

TNK 4 
RCRA 
Metals 

TNK 5 
Profile II 

TNK 5
RCRA
Metals 

Tank 6
Profile II 

Tank 6
RCRA
Metals 

R5 BOV 
South 
CN Vat 
Profile II 

CN Vat 
RCRA 
Metals 

ATP1 
Profile II 

ATP2 
Profile II 

LP-1 
Profile II 

LP-2 
Profile II 

Reporting 
Limit 
RCRA 

Metals 
3
 

Reporting 
Limit 

Profile II 
3 

Collection Date 10-9-06 10-9-06 10-9-06 10-9-06 10-9-06 10-9-06 2-14-07 2-14-07 2-14-07 2-14-07 2-14-07 2-14-07 2-14-07 2-14-07 2-14-07    
Analytes 

Selenium <3.0 53 30 190 49 160 20 <150 0.24 0.53 ND ND ND 16 1.9 150 0.05 

Silver 35 130 29 120 39 94 14 110 ND 0.89 58 0.018 ND 250 97 25 5.0 

Sodium 3,000  28,000  48,000  8,400  150   75 80 5,300 9,900  0.50 

Strontium <10  <10  <10  ND  2.8 ND  2.5 1.4 ND 0.61  1.0 

Sulfate 3,000  46,000  70,000  6,700  1,100 650  1,200 630 3,300 13,000  1,000 

Thallium <6.0  <6.0  <6.0  ND  ND ND  ND ND ND ND  0.05 

Tin <10  <10  <10  ND  ND ND  ND ND ND ND  1.0 

Titanium <10  <10  <10  ND  ND ND  ND ND ND ND  1.0 

TDS 17,000  35,000  130,000  27,000  2,400 2,700  1,800 1,000 22,000 28,000  10 

Vanadium <1.0  <1.0  <1.0  0.16  ND 0.070  ND ND ND ND  0.10 

WAD Cyanide 38  28  6.6  16  ND 1.2  ND 0.013 1.6 0.47  0.10 

Zinc <1.0  <1.0  1.2  0.35  0.021 0.64  ND ND 0.18 ND  0.10 

ABA            350 368 71.4 48.5  NA 

Notes: 
1 <45.0 shows actual reporting limit 
2 ND = Not Detected at or above the actual reporting limit 
3 Standard reporting limits – not all data were reported with standard report limits.  See analytical results for actual reporting limits. 
4 NR = Not Reported 
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Table 14 
CYANIDE MIXING TANKS 

Sample Analytical Results Summary 
Gooseberry Mine, Storey County, Nevada 

 

Sample ID CN Tank 1 CN Tank 2 CN Tank 3 

Date Collected 10-9-06 10-9-06 2-14-07 
 
WAD CN Concentration (mg/L) 79 15 12 
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Table 15 
ELECTRICAL TRANSFORMERS 

Sample Analytical Results Summary 
Gooseberry Mine, Storey County, Nevada 

 

Sample ID Date Collected PCBs 
(all isomers) 

Reporting Limits 
(all isomers) 

T1-10-10 10-10-06 ND 1.0 mg/kg 
T2-10-10 10-10-06 ND 1.0 mg/kg 
T3-10-10 10-10-06 ND 1.0 mg/kg 
T4-10-10 10-10-06 ND 1.0 mg/kg 
T5-10-10 10-10-06 ND 1.0 mg/kg 
T6-10-10 10-10-06 ND 1.0 mg/kg 
TD-10-10 10-10-06 ND 1.0 mg/kg 

 



 

J:\Clerical\2007\Nov_07\6417000720_NDEP\Word_Docs\Tables_1_thru_18_Final.doc 

Table 16 
WASTE ROCK LEAKAGE AND ASAMERA TAILINGS DAM LEAKAGE 

Sample Analytical Results Summary 
Gooseberry Mine, Storey County, Nevada  

Sample Number TP-8-1 TP-8-5 TP-9-1 TP-9-2 Reporting Limit2 
(mg/L) 

Collection Date       
Analytes1 

Alkalinity 42 56 88 78 1.0 
Aluminum 0.069 ND3 ND ND 0.045 
Antimony ND ND ND ND 0.0025 
Arsenic 0.0071 0.0056 0.015 0.013 0.005 
Bicarbonate 51 68 110 95 1.0 
Barium 0.013 0.013 0.057 0.06 0.01 
Beryllium ND ND ND ND 0.001 
Bismuth ND ND ND ND 0.1 
Boron ND ND 0.15 0.18 0.1 
Cadmium ND ND ND ND 0.001 
Calcium 15 17 51 120 0.5 
Carbonate ND ND ND ND 1.0 
Chloride 3.1 ND 1.4 1.5 1.0 
Chromium ND ND ND ND 0.005 
Cobalt ND ND ND ND 0.01 
Copper ND ND ND ND 0.05 
Fluoride 0.26 0.38 0.28 0.36 0.10 
Gallium ND ND ND ND 0.1 
Iron 0.06 0.033 ND ND 0.01 
Lead ND ND ND ND 0.01 
Lithium ND ND ND ND 0.1 
Magnesium 1.5 1.9 13 29 0.5 
Manganese ND 0.0053 ND ND 0.005 
Mercury ND 0.00011 0.00021 0.00015 0.001 
Molybdenum ND ND 0.012 0.018 0.0001 
Nickel ND ND ND ND 0.01 
Nitrate/Nitrite 1.0 0.8 3.4 2.4 0.10 
pH 8.05 8.16 8.16 8.06 NA3 
Phosphorus ND ND ND ND 0.5 
Potassium ND ND 7.0 8.6 0.5 
Scandium ND ND ND ND 0.1 
Selenium ND ND ND ND 0.005 
Silver ND 0.0078 ND ND 0.005 
Sodium 5.0 7.0 9.8 29 0.5 
Strontium ND ND 0.58 1.3 0.1 
Sulfate 1.3 3.6 110 400 1.0 
Thallium ND ND ND ND 0.001 
Tin ND ND ND ND 0.1 
Titanium ND ND ND ND 0.1 
TDS 120 130 320 710 10 
Vanadium 0.021 0.019 0.038 0.046 0.01 
WAD Cyanide ND ND ND ND 0.010 
Zinc ND ND ND ND 0.01 
Notes: 
1 All analytes reported in units of mg/L except pH which are reported as pH units 
2 Reporting limits may vary.  Refer to analytical reports 
3 ND = Not detected; NA = Not applicable 
4 NR = Not reported 
5 NA = Not Applicable 
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Table 17 
WASTE ROCK 

Sample Analytical Results Summary 
Gooseberry Mine, Storey County, Nevada 

 
Sample Number WR-1 WR-2 
Collection Date 10-11-06 1-26-07 

Reporting Limits2 
 

Analytes (AGP/ANP)1 

Alkalinity (total) 78 48 1.0 
Aluminum ND3 ND 0.045 
Antimony 0.010 0.22 0.0025 
Arsenic 0.024 0.10 0.050 
Barium 0.019 0.23 0.010 
Beryllium ND ND 0.0010 
Bismuth NA ND 0.10 
Bicarbonate 95 59 1.0 
Boron ND ND 0.10 
Cadmium ND ND 0.0010 
Calcium 29 120 0.50 
Carbonate ND ND 1.0 
Chloride 1.5 ND 1.0 
Chromium ND ND 0.0050 
Cobalt NA ND 0.010 
Copper ND ND 0.050 
Fluoride 0.19 0.48 0.10 
Gallium NA ND 0.10 
Iron 0.12 ND 0.010 
Lead ND ND 0.010 
Magnesium 2.0 16 0.50 
Manganese 0.0060 ND 0.0050 
Mercury 0.00021 ND 0.00010 
Molybdenum NA 0.034 0.010 
Nickel ND ND 0.10 
Nitrate and Nitrite 1.69 2.0 1.0 
pH 8.14 4.32 NA3 
Phosphorus NA ND 0.50 
Potassium 5.1 2.0 0.50 
Scandium NA ND 0.10 
Selenium 0.0095 0.12 0.0050 
Silver ND ND 0.0050 
Sodium 8.2 30 0.50 
Strontium NA 1.2 0.10 
Sulfate 18 400 10 
Thallium ND ND 0.0010 
Titanium NA ND 0.10 
TDS 150 630 10 
Vanadium NA 0.018 0.010 
WAD Cyanide 0.020 0.042 0.01 
Zinc ND ND 0.010 
Notes: 
1 All analytes reported in units of mg/L except pH which are reported as pH units 
2 Reporting limits may vary.  Refer to analytical reports 
3 ND = Not Detected 
4 NR = Not Reported 
5 NA = Not Applicable 
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Table 18 
DRUMS 

Sample Analytical Results Summary 
Gooseberry Mine, Storey County, Nevada 

 

Analytes1 
Sample 
Number 

Collection 
Date WAD 

CN As Ba Cd Cr Pb Ag Se pH VOCs ORO DRO GRO 

DR 1 10-10-06 -- ND2 ND ND ND ND ND ND 8.93 ND ND ND 12 

DR 2 10-10-06 -- ND ND ND ND ND ND ND 8.80 ND ND ND ND 

DR 3 10-10-06 -- ND ND ND ND ND ND ND 8.43 ND ND ND ND 

DR 4 10-10-06 ND ND ND ND ND ND ND ND 10.83 ND ND ND 7.0 

DR 5 10-10-06 ND ND ND ND ND 16 ND 0.83 8.21 ND ND 4.3 16 

Reporting Limit:3 0.2 1.0 2.0 0.1 0.5 1.0 0.5 0.4 1 3 3 3 5 

Reporting Units: mg/L mg/L mg/L mg/L mg/L Mg/L mg/L mg/L SU mg/L mg/kg mg/kg mg/kg 

Analytical Method: 9045B 9045B 9045B 1311/
6010B 

1311/
6010B 

1311/
6010B 

1311/
6010B 

1311/
6010B 9045B 8260 8015B 8015B 8015B 

Notes: 
1 WAD CN = Weak Acid Dissociable Cyanide 
 Metals (TCLP):  As = Arsenic, Ba = Barium, Cd = Cadmium, Cr = Chromium, Pb = Lead, Ag = Silver, Se = Selenium, Hg = Mercury 
 Petroleum:  ORO = Oil Range Organics, DRO = Diesel Range Organics, GRO = Gasoline Range Organics, VOC = Volatile Organic 

Compounds 
2 ND = Not detected at or above the method reporting limit 
3 Reporting limits may vary.  Refer to analytical reports 
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SOIL BORING LOGS 



































 

APPENDIX B 
 

TEST PIT LOGS 





















































 

APPENDIX C 
 

SELECTED SITE PHOTOGRAPHS 



Appendix C – Selected Site Photographs 

Report of Findings 
Gooseberry Mine Brownfields Project 
AMEC Project No. 6-417-000720 Page 1 

Photograph 1 – Ground conditions during drilling activities. 

Photograph 2 – Drum used to store cuttings. 



Appendix C – Selected Site Photographs 

Report of Findings 
Gooseberry Mine Brownfields Project 
AMEC Project No. 6-417-000720 Page 2 

Suspected Fault Line 

Photograph 3 – Outcrop near TP-11 showing suspected fault line. 

Photograph 4 – Sonic drill rig and support truck on Boring B-18. 



Appendix C – Selected Site Photographs 

Report of Findings 
Gooseberry Mine Brownfields Project 
AMEC Project No. 6-417-000720 Page 3 

Photograph 5 – View to the north across tailings pond. 

Photograph 6 – Sonic rig soil cores. 



Appendix C – Selected Site Photographs 

Report of Findings 
Gooseberry Mine Brownfields Project 
AMEC Project No. 6-417-000720 Page 4 

Photograph 7 – Bedrock outcrop at Boring B-24. 

Photograph 8 – Bedrock outcrop at reworked tailings pond. 



Appendix C – Selected Site Photographs 

Report of Findings 
Gooseberry Mine Brownfields Project 
AMEC Project No. 6-417-000720 Page 5 

Waste Rock 

Photograph 9 – Heap leach pad with waste rock pile in background. 

Barren Pond 

Tailings Pond 

Photograph 10 – View to northwest across tailings pond and barren pond. 
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Photograph 11 – Abandoned transformers in the Reagent storage 
building. 

Photograph 12 – Cyanide mixing tanks. 
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Photograph 14 – Mill tanks inside mill building. 

Photograph 13 – Drum storage on the north side of the Reagent 
storage building. 
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