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1.0 Introduction 

This Data Gaps Evaluation Report (Report) has been prepared by Worthington Miller 
Environmental, LLC (WME) for Newmont USA Limited (Newmont) and Dawn Mining Company, 
LLC (DMC) and submitted pursuant to the 2020 Administrative Settlement Agreement and Order 
on Consent for Removal Action (ASAOC) issued by the USDA Forest Service (USFS) for the 
Ross Adams Mine Site (Site).  The Site is located in the Tongass National Forest near the 
southern end of Prince of Wales (POW) Island, Alaska.  The Removal Action approved by the 
USFS is described in the Non-Time-Critical Action Memorandum (USFS, 2018), attached as 
Appendix A to the ASAOC.  The Statement of Work (SOW), attached as Appendix B to the 
ASAOC, describes the Work to be performed and specifies that a data gaps evaluation be 
conducted to provide the scope for pre-design investigations to obtain additional data and 
information necessary for design of the Removal Action.    
 
The data gaps evaluation was completed by identifying anticipated requirements for the Removal 
Action design and evaluating whether existing data and information are sufficient to achieve those 
requirements.  The EE/CA (WME, 2015), Non-Time-Critical Action Memorandum (USFS, 2018), 
and ASAOC describe the Removal Action components.  Existing information and data for the Site 
are presented in the Site Characterization Report (SCR) (Tetra Tech, 2010) and summarized in 
the EE/CA.  The results from the data gaps evaluation are used to develop the scope of pre-
design field investigations to obtain additional data and information necessary for design of the 
Removal Action. 
 
The Removal Action described in the EE/CA addresses the following mine features at the Site, 
as summarized in Table 1: 
 

 Open Pit at the 900-Foot Level; 
 Mine rock piles at the 900-Foot, 700-Foot, and 300-Foot Levels and adjacent soils; 
 Specific segments of the haul road, the mine road embankments and the I&L Spur road; 
 The Ore Staging Area (OSA); 
 Rock loadout ramps in the intertidal area due to ore spilled during former ore loading 

operations; 
 Mine portals at the 900-Foot, 700-Foot, and 300-Foot Levels and the 900-Foot Level air 

vent shaft; 
 Drainage from the 300-Foot Level portal; and, 
 Miscellaneous solid waste and debris. 

 
The Removal Action consists of excavating mine rock and mine-affected materials from the OSA, 
intertidal area, 300-Foot, 700-foot, and 900-Foot Levels, the mine road, I&L Spur road, and 
designated segments of the haul road.  Mine rock piles were placed near the portals at all three 
levels and includes rock developed in driving the 300-Foot Level and 700-Foot Level adits and 
waste rock that was uneconomical to be shipped off-site for processing.  Mine rock also includes 
waste rock used to construct the mine road embankments and ore spilled during former ore 
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hauling and loading operations.  Mine-affected materials consist of discrete areas of native soils 
surrounding the mine rock piles, at the OSA, and segments of the haul road that were affected by 
the former mine operations.  The excavated materials will be hauled to and consolidated in the 
open pit repository at the 900-Foot Level.  A cover consisting of a synthetic geomembrane/earthen 
cover will be constructed over the open pit repository.  Mine openings at the 900-Foot and 
700-Foot Levels will be closed.  A concrete bulkhead will be constructed at the 300-Foot Level 
portal, with a water collection and piping system to convey mine drainage from the portal directly 
to Kendrick Creek.  Miscellaneous solid waste and debris will be characterized and transported 
off-site for recycling and/or disposal. 
 
Conceptual design of the Removal Action was presented in the EE/CA based primarily on the 
information obtained during the 2009 Expanded Site Investigation (ESI), as reported in the SCR.  
In the EE/CA, it was estimated that a total volume of 65,800 cubic yards (CY) of mine rock and 
mine-affected materials would be excavated and consolidated in the open pit repository.  The 
open pit repository would be covered with a synthetic geomembrane overlain with a two-foot thick 
earthen layer surfaced with a 6-inch thick rock layer for erosion protection.  The two-foot soil 
thickness was calculated using estimated material properties to reduce gamma radiation and 
radon emanation from the underlying mine rock to acceptable risk-based levels.  Approximately 
12,000 CY of soil would be required to construct the 2-foot thick repository cover, material 
replacement on identified haul road segments, improvements to the haul roads, and erosion 
protection.  The EE/CA proposed that material for cover construction be sourced from the 
Kendrick Creek intertidal zone.  No other on-Site sources of borrow material for cover construction 
were identified during the 2009 ESI. 
 

 2.0 Data Gaps Evaluation 

Additional investigations are required to support engineering design of the Removal Action.  As 
summarized in Table 2, the following sections describe the results of the data gaps analysis and 
define additional investigations required for design.  

2.1 Mine Rock Excavation Quantity 

Mine rock and mine-affected materials will be excavated, hauled, and placed in the open pit 
repository at the 900-Foot Level.  Excavation, hauling and design of the open pit repository are 
dependent on the quantity and characteristics of mine rock.  As described in the EE/CA, the mine 
rock volumes were estimated from visual observations, preliminary topographic surveys, gamma 
surveys, and available sampling data.  The estimated quantities of mine rock to be excavated are 
sufficient for design, except at the 300-Foot Level mine rock pile, OSA, and haul road segments. 

2.1.1 300-Foot Level Mine Rock Pile 

Mine rock at the 300-Foot Level pile represents the largest volume to be excavated.  The mine 
rock pile is comprised of both non-mineralized rock generated during development of the 300-Foot 
Level adit and mineralized waste rock.  Dense vegetation covers a portion of the top surface and 
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the relatively steep side slopes of the pile.  The 300-Foot Level mine rock pile could not be 
topographically surveyed during the ESI due to the dense vegetation and steep side slopes.  In 
addition, visual inspections and gamma survey results identified several locations where mine 
rock exists beyond the toe of the 300-Foot Level pile.  The subsurface topography beneath the 
pile was assumed for volume calculations.  As such, the mine rock quantity was inflated by 10 
percent in the EE/CA to account for lateral variation, resulting in a preliminary volume estimate of 
31,700 CY. 
 
Detailed visual inspections, topographic mapping, additional gamma surveys, and depth of mine 
rock are necessary to confirm the mine rock quantity to be excavated from the 300-Foot Level 
pile.  Visual inspections and gamma survey data would permit refinement of the removal area 
boundary.  Topographic mapping of the entire pile boundary would provide data to more precisely 
calculate the mine rock removal quantity.  The required depth of excavation could significantly 
affect the removal quantity.  The quantity of mine rock to be excavated needs to be refined by 
confirming the depth of the mine rock pile. 

2.1.2 Ore Staging Area 

The OSA is surrounded by an earthen berm and the surface of the OSA is covered by a thick mat 
of organic material.  Visible ore is not present within the OSA except in one pile of large radioactive 
boulders along the eastern perimeter.  The boundary and volume of mine-affected material within 
the OSA were estimated in the SCR because dense vegetation and surficial organic matter 
precluded detailed mapping and subsurface sampling during the ESI.  The visible limits of the 
OSA, as defined by the earthen berm, were topographically surveyed.  Based on gamma survey 
and surficial soil sample results, mine-affected material exists in localized areas that adjoin the 
surveyed boundary of the OSA on the east side and along the access road on the west side.  
Therefore, the OSA removal boundary was assumed in the EE/CA to extend beyond the limits of 
the topographic survey. 
 
No subsurface sampling has been performed to verify the affected soil depth within the OSA.  A 
two-foot excavation depth was assumed in the EE/CA for determining the quantity of mine- 
affected material to be excavated.  The EE/CA also assumed that the OSA would be regraded 
following the two-foot excavation.  Based on the assumed boundary and two-foot excavation 
depth, the volume of mine-affected material in the OSA was estimated to be approximately 8,300 
CY. 
 
The quantity of mine-affected materials to be excavated in the OSA needs to be refined by 
confirming the removal area boundary and excavation depth.  The required depth of excavation 
could significantly affect the removal quantity.  Detailed visual inspections, topographic mapping, 
subsurface sampling, and additional gamma surveys are necessary to confirm the removal area 
boundary and excavation depth in the OSA. 
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2.1.3 Haul Road Segments 

The existing haul road is approximately 6,785 feet long from the OSA to the 300-Foot Level and 
approximately 5,850 feet long from the 300-Foot Level road intersection to the 900-Foot Level.  
Gamma surveys performed during the ESI identified 10 segments exhibiting elevated gamma 
exposure rates along the haul road from the OSA to the 300-Foot Level and 9 segments along 
the haul road to the 900-Foot Level.  Visual observations and gamma measurements during the 
ESI indicated that mineralized coarse durable mine rock was the source of the elevated gamma 
radiation, rather than distributed fine-grained soils that are subject to erosion.  Because the haul 
road was originally constructed of native material, the identified segments of the haul road may 
result from ore rock spilled during haulage or use of mine rock to repair and maintain certain road 
areas.  However, no sampling was conducted during the ESI to determine the distribution or depth 
of mine rock within the identified segments. 
 
For purposes of the EE/CA evaluation, it was estimated that only the top one foot of the identified 
haul road segments are affected by mine rock.  The removal action includes excavation of the top 
one foot from the identified segments and consolidation of the excavated material in the open pit 
repository.  The haul road to the 300-Foot Level would be closed following hauling of mine rock 
from the 300-Foot Level to the open pit repository.  Excavated segments of the haul road from 
the OSA to the 900-Foot Level would be replaced with one-foot of borrow material to maintain 
access to the open pit repository. 
 
Further investigations are necessary to confirm the haul road segments requiring excavation and 
to allow a more precise estimate of the mine rock excavation volume.  The information would be 
used to estimate the volumes of required excavation and borrow material necessary to backfill 
the excavated areas.  This information would also be used to define road improvements 
necessary to haul mine rock to the open pit repository, as described below. 

2.2 Road Improvements 

As described in the EE/CA, road improvements will be necessary for equipment access and 
hauling of mine-affected materials, mine rock, and cover materials to the 900-Foot Level open pit 
repository.  Existing road conditions were not evaluated during the ESI, however the road 
conditions have deteriorated since the end of mining and the haul road and mine road are not 
suitable to support haul-truck traffic.  Vegetation has naturally encroached along the shoulders of 
the haul road.  Segments of the haul road will also be excavated during the removal action, as 
described in Section 2.1.3, and those segments will be remediated prior to road improvements.  
Additional information is necessary to support design of the road improvements, as described 
below. 

2.2.1 Civil Survey and Visual Inspection 

Civil survey of the road is required to define existing topography and road grades, the location of 
existing turnouts, and drainage crossings.  This information will be necessary to determine where 
the road may need to be widened, graded, turnouts added, or otherwise improved for haul truck 



  	

Ross-Adams Mine Site  WME, LLC 
Data Gaps Evaluation Report 5 November 6, 2020 

use.  Road improvements will be dependent on the type of haulage equipment determined during 
design.  The vegetation and geotechnical conditions of the existing road shoulders are unknown.  
These data are necessary to define the extent and design of road improvements. 

2.2.2 Geotechnical Stability 

A landslide was identified during the 2009 ESI on the 300-Foot Level haul road approximately 
700 feet east of the 300-Foot Level.  Geotechnical reconnaissance indicated the slide is 
approximately 80 to 100 feet wide and 450 feet long, with its head scarp immediately at the south 
edge of the road.  A second smaller landslide was also identified immediately west of the above 
slide. This smaller slide is approximately 60 to 70 feet wide and 200 feet long, with its head scarp 
located approximately 20 feet below the south edge of the road.  From observations during the 
ESI, the slides occurred in the upper 2 to 4 feet of surficial soil overlying a saturated bedrock 
surface.  The observed conditions indicated that the processes which caused the slope failures 
have been ongoing for some time.  However, no formal geotechnical evaluation was conducted 
to determine if the road surface at the landslides was sufficiently stable to support haul trucks.  
Potentially unstable slopes may exist along other areas of the haul roads to the 300-Foot and 
900-Foot Levels and the mine road to the 700-Foot Level.  Prior to design, further reconnaissance 
to identify areas of unstable slopes along the haul roads and mine road and stability evaluation of 
the landslide areas are necessary to determine road improvements that will be required to support 
haul trucks. 

2.3 900-Foot Level Open Pit Repository 

The 900-Foot Level open pit is L-shaped, approximately 350 feet long on its north-south axis, 150 
feet long on its east-west axis, and ranges from 50 to 70 feet in width at the rim.  The pit has a 
maximum depth of about 35 feet at the west end of the shorter axis at the entrance to the 900-Foot 
Level portal, and grades upward to existing ground surface at the north end of the longer axis.  
Colluvial material falling from the pit side walls and sediment washing in from the perimeter has 
accumulated on the pit floor, which supports dense brush vegetation.  The open pit was estimated 
to have a void volume of approximately 17,260 CY in its present condition from preliminary 
topographic surveying conducted during the ESI. 
 
As described in the EE/CA, mine-affected materials and mine rock are to be consolidated in the 
open pit repository.  Prior to consolidation, the open pit will need to be prepared by removing 
vegetation and material that has accumulated on the pit floor, scaling loose rock from the pit side 
walls, and closing the 900-Foot Level portal.  Following placement of mine-affected materials and 
mine rock, the repository will be covered with a synthetic geomembrane and an earthen layer 
surfaced with rock to reduce radon emanation and gamma radiation, reduce infiltration, and 
provide erosion protection.  Information is necessary to design the repository, as described below. 

2.3.1 Topographic Survey 

The EE/CA provided a conceptual repository design based on estimated quantities of mine rock 
to be consolidated and the capacity of the open pit from preliminary topographic survey of the 
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open pit and adjacent area.  In the conceptual design, a repository footprint area of about 2.7 
acres was estimated, which would extend beyond the perimeter of the open pit.  The area of 
synthetic geomembrane, volume of cover material, and configuration of stormwater controls are 
dependent on the footprint area.  Additional information is required to refine the footprint of the 
repository for design.  In addition to refining the volume of mine-affected materials and mine rock 
to be consolidated in the open pit repository, detailed topographic survey data of the open pit and 
adjacent area are necessary to refine the volume of material that can be placed in the open pit 
and total footprint area of the repository. 

2.3.2 Hydrologic Modeling 

An existing dike and berm currently divert stormwater runoff and Mine Fork Creek surface water 
from flowing into the open pit.  Improvements to these existing water diversions and design of 
additional stormwater controls will be necessary to minimize run-on and control runoff from the 
repository cover.  Inspection of existing stormwater and surface water pathways and physical 
conditions of the existing stormwater diversions and topographic survey of the existing stormwater 
diversions and area surrounding the open pit are necessary for design of stormwater and surface 
water controls.  In addition, hydrologic modeling data need to be defined for designing the size 
and configuration of the stormwater controls and to size and evaluate the surface stability of the 
repository rock cover. 

2.3.3 RADON and Gamma Shielding Modeling 

In the EE/CA conceptual design, a repository cover thickness of two feet was estimated to reduce 
gamma radiation and radon emanation from the mine rock to acceptable levels using assumed 
cover material properties in RADON and gamma radiation shielding modelling.  The final cover 
thickness required will depend upon the material properties (size fraction, density, and porosity) 
of the borrow material and the gamma activity of the consolidated mine rock.  Once the borrow 
material has been identified and material properties are determined, revised modeling results will 
provide the data necessary to design the repository cover thickness. 

2.4 Cover Material Sourcing and Management 

The EE/CA estimated that approximately 12,000 CY of soil would be required to construct the 
repository cover, material replacement on identified haul road segments, improvements to the 
haul roads, and erosion protection.  The EE/CA proposed that material for cover construction be 
sourced from the Kendrick Creek intertidal zone.  Alternatives to the Kendrick Creek borrow area 
include identification of an alternate on-Site borrow source or importing material from an off-site 
borrow source.  However, no other on-Site sources of borrow material for cover construction were 
identified during the 2009 ESI.  Data are necessary to determine the volume and source of cover 
material required, as described below. 

2.4.1 Volume of Cover Material Required 

The volume of material required for the repository cover and haul roads is dependent upon the 
volume and characteristics of mine rock and mine-affected material excavation, the material 
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properties of the selected borrow source, and the footprint/configuration of the final repository.  
These data will need to be developed prior to calculating the final volume of cover material that 
will be necessary for design of the Removal Action. 

2.4.2 Kendrick Creek Intertidal Zone 

The EE/CA conducted a preliminary evaluation to determine potential borrow material sources.  
The EE/CA proposed that the Kendrick Creek intertidal zone be used as a material borrow source, 
as no other on-site source was identified during the ESI.  Kendrick Creek intertidal material 
properties were not characterized during the ESI or EE/CA.  Investigations are necessary to 
determine if the physical and engineering properties of the material are suitable for cover 
construction, to determine material processing (screening and/or crushing) requirements, and to 
define access to the area. 
 
The Kendrick Creek borrow area is located on State-owned tideland and would be potentially 
subject to substantive requirements of the State of Alaska applicable regulations, including 
approval as a new materials sales site by the Alaska Department of Natural Resources (DNR).  
The Kendrick Creek borrow area would have to be consistent with the Prince of Wales Island 
Area Plan (POWIAP) and the National Marine Fisheries Service (NMFS) gravel extraction policy 
and avoid or mitigate significant impacts to fish and wildlife habitat.  The lower reach and mouth 
of Kendrick Creek is classified as crucial habitat for salmon species.  Additional information and 
data will need to be collected, including civil survey to establish high and low tide elevations, 
baseline environmental conditions, fish and wildlife habitat assessment, and material 
replenishment rate assessment. 

2.4.4 Alternate On-site Borrow Source Investigations 

While the ESI did not identify an on-site borrow source other than the Kendrick Creek intertidal 
zone, alternative on-site borrow material sources may exist on State-owned upland areas along 
Kendrick Bay.  No data are available about the specific location, material properties, quantities or 
access to other on-site borrow sources or State-owned upland areas.  Therefore, additional 
investigations would be necessary to evaluate any potential alternative on-site borrow material 
sources. 

2.4.5 Off-site Borrow Source  

A preliminary evaluation was conducted during the EE/CA to identify off-site borrow sources of 
material for import to the Site.  Several possible off-site sources of borrow material on POW Island 
and the regional area were identified, but the sources may no longer exist or engineering 
properties of the material may not be suitable for cover.  All of the previously identified borrow 
sources would have required processing (screening or crushing) to produce fine-grained material 
suitable for cover construction and would require barging the material from relatively long 
distances to the Site.  Further assessment of potential off-site borrow sources is necessary to 
identify borrow source locations, evaluate if adequate quantities of suitable material are available, 
perform geotechnical testing to characterize material properties, and determine material 
processing, stockpiling and importing requirements. 
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2.4.6 Material Management and Stockpiling 

On-site management and stockpiling of cover material may be required.  The quantity of material 
to be stockpiled and required stockpile area will depend on the source (on-site or off-site) of 
borrow material, material processing and/or import rates, hauling rates to the repository, and 
scheduling of cover placement at the repository.  Further information is necessary to identify 
possible stockpile location(s) and define stockpile site preparation and access requirements. 

2.4.7 Comparative Evaluation of Borrow Sources 

A comparative evaluation of the various potential borrow sources will be required to support final 
determination of the appropriate source.  Primary factors for comparing borrow sources include 
material properties, processing requirements, material availability and scheduling, and material 
and transportation costs.  In addition, any regulatory requirements that may cause time delays or 
other schedule impacts would need to be defined for each potential source as part of the 
comparative evaluation. 

2.5 Solid Waste Debris 

As described in the EE/CA, miscellaneous solid waste and debris will be transported off-site for 
recycling and/or disposal.  Debris will be appropriately characterized and scanned for radiological 
activity prior to removal from the Site and decontaminated, as necessary.  The debris will be 
disposed at an appropriate licensed off-site facility depending on waste profile characterization.  
Solid waste debris and petroleum products were identified and inventoried (physical description, 
locations and estimated quantities) during the ESI, as reported in the SCR.  The inventory of solid 
waste debris needs to be updated to reflect current conditions and to define disposal quantities 
and categorize the debris for appropriate disposal.  Some materials include fluids with unknown 
chemical characteristics, and handling, transportation and disposal requirements cannot be 
defined without additional information.  Additional analytical data are required prior to confirming 
the proper disposal methods. 

2.6 Mine Portal Closure 

The removal action includes closure of the upper mine openings to reduce air entry into the 
underground mine.  Closure of the 900-Foot Level portal will allow for retention of mine rock and 
allow water drainage from the open pit repository.  At the 300-Foot Level portal, a concrete 
bulkhead will be installed to prevent access and eliminate air outflow and radon exhalation.  An 
engineered water outflow structure will be constructed to pipe portal drainage directly to Kendrick 
Creek.  The EE/CA presented conceptual designs for closure of mine openings at or near the 
portal closures based on estimated dimensions of the mine openings.  The conceptual designs 
included: 
 

 900-Foot Level portal – full-height, reinforced concrete bulkhead embedded with rock bolts 
into competent native rock 

 900-Foot Level air vent shaft – low permeability expanding foam seal, or equivalent, to 
depth of competent native rock 
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 700-Foot Level portal – half-height, reinforced concrete coffer dam embedded with rock 
bolts into competent native rock and top half with solid locking steel panel door or 
backfilled with rock 

 300-Foot Level portal – full-height, reinforced concrete bulkhead embedded with rock bolts 
into competent native rock with water collection and piping system to convey the drainage 
directly to Kendrick Creek 

 
Information is necessary for design of the mine portal closures, including the dimensions of the 
portals and geologic and geotechnical inspection (rock type and strength, fracture spacing, etc.) 
of rock at the portal closures.  In addition, the maximum flow rate of the 300-Foot Level drainage 
will need to be estimated to support design of the water collection and piping system. 

2.7 Drainage Monitoring Location 

The EE/CA specified that a surface water monitoring point would be located in Kendrick Creek 
downstream of the 300-Foot Level in consultation with USFS where habitat is physically more 
amenable to salmonid spawning and rearing.  The monitoring location would be identified based 
on suitable physical habitat for salmonid spawning and rearing and accessibility for sample 
collection.  Further information is necessary to locate the monitoring location. 

2.8 Construction Water Source 

Water for dust control will be needed during all phases of construction.  The EE/CA described 
that dust control plans would be necessary during construction, but a water source was not 
identified.  The volume of water necessary for dust control during construction needs to be 
estimated and a water source needs to be identified. 
 

3.0 Pre-Design Investigations 

As described in the SOW, Pre-Design Investigation Work Plans will be developed to address the 
data gaps identified in Section 2.  Elements of the pre-design investigations are summarized 
below and in Table 3.  Results of the pre-design investigations will be provided in Pre-Design 
Investigation Reports.  Pre-Design Investigation Work Plans will describe the work to be 
performed for the pre-design investigations and will include a schedule for completing the 
investigations and submittal of the Pre-Design Investigation Reports.  The work plans will include 
or reference an existing Quality Assurance Project Plan, Field Sampling Plan, and Health and 
Safety Plan, where necessary, as required by the SOW. 

3.1 Civil Topographic Survey 

Information is necessary to develop detailed Site topography for Removal Action design.  As 
previously described, detailed topographic data are necessary for the following areas: 300-Foot 
Level mine rock pile; OSA; haul road and mine road; open pit and surrounding area; and intertidal 
area.  Topographic mapping of the 300-Foot Level mine rock pile and the OSA are necessary to 
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refine estimates of mine rock and mine-affected materials to be excavated and consolidated at 
the repository.  The topographic mapping will be used in conjunction with other pre-design 
information to refine the quantity of mine-affected materials and mine rock to be excavated.  
Topographic mapping of the haul road is necessary to evaluate and support design of haul road 
improvements necessary to support haul truck traffic during Removal Action implementation.  
Detailed profile and cross sections surveys will be developed to define existing road widths, 
grades, sight distances, curves and switchbacks, drainage crossings, and turnouts.  Topographic 
mapping of the 900-Foot Level open pit and surrounding area is necessary to determine the 
capacity of the pit and footprint area required for the repository.  The mapping will be used in 
conjunction with data collected from other pre-design investigations for repository design.  
Topographic mapping of the intertidal area is necessary to evaluate the suitability of the area as 
a potential borrow source and developing an excavation plan, should the area be selected as the 
borrow material source.  Mapping of the area outside of the Kendrick Creek delta that would 
potentially be available for sourcing of borrow material is also necessary 
 
In October 2020, the USFS provided electronic access to publicly available aerial topographic 
LiDAR data acquired in 2018 by Quantum Spatial, Inc. (2019) for the Alaska Panhandle.  The 
geospatial coverage area included the entire Site, Kendrick Bay and surrounding areas.  LiDAR 
point cloud data tiles, digital elevation model (DEM) tiles, digital surface model (DSM) tiles, and 
shaded relief raster mosaic tiles in GeoTIFF format were available at 0.5 meter resolution. 
 
WME evaluated the 2018 LiDAR data to determine if the topography was suitable for Removal 
Action design.  The evaluation included preparing topographic contours of the Site mine features, 
assessing whether dense vegetation, particularly at the OSA and 300-Foot Level areas, may have 
obscured the ground surface resulting in inaccurate topography, and comparing the LiDAR 
topography to preliminary topography obtained during the ESI.  The LiDAR point cloud data was 
imported into AutoCAD Civil3D using the horizontal NAD83 Alaska State Plane, Zone 1, US Foot 
datum and the vertical NAVD88 datum to create a DEM of only ground surface classified data 
points.  The DEM was used to produce topographic contours of the Site mine features and 
surrounding areas.  The LiDAR DEM tiles were also imported into ArcGIS to verify the topography 
created by AutoCAD Civil3D.  The LiDAR topography was compared to the preliminary 
topographic contours developed by ground surveying during the ESI for the OSA, 900-Foot Level 
open pit and mine rock piles, and 700-Foot Level mine road embankments and mine rock pile.  
The results of the evaluation confirmed that the 2018 aerial LiDAR data were suitable to define 
the topography of the Site mine features and surrounding areas necessary for design purposes.  
Further civil surveying data are not determined necessary as a stand-alone pre-design 
investigation, except that which may be necessary to provide specific information for other pre-
design investigations. 

3.2 Haul Road Stability Investigation 

In addition to topographic mapping, a geotechnical investigation is necessary to evaluate the 
stability of the haul road and mine road and any improvements necessary for haul truck traffic.  
The investigation will consist of a geotechnical field reconnaissance to visually inspect the roads 
and areas of potential instability.  During the reconnaissance, the previously identified landslides 
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along the 300-Foot Level haul road will be inspected, and any other areas of unstable slopes 
along the haul roads to the 300-Foot and 900-Foot Levels and the mine road to the 700-Foot 
Level will be identified and inspected. 
 
All areas of instability will be documented with photographs and notes, and mapped during the 
field reconnaissance.  Information recorded during the field inspection will include: location of 
unstable areas relative to the road surface, affected road length, dimensions of landslide and 
unstable features, slope angles, description of soil and bedrock composition, evidence of 
saturated conditions, and relative age of unstable areas from observation of vegetation and soil 
conditions.  The investigation will not include geotechnical testing of soil properties or installing 
instrumentation to monitor slope movement, as these measures are not expected to yield useful 
information in evaluating the unstable areas.  The inspection will also identify areas along the 
roads where truck turnouts could be constructed and areas where roadside conditions could limit 
road widening or other improvements.  The results of the investigation and recommendations for 
road improvements will be included in a Pre-Design Investigation Report. 

3.3 Mine Rock Investigation 

Additional investigations are necessary at the 300-Foot Level mine rock pile, OSA, and identified 
haul road segments to estimate the extent of mine-affected material.  Visual inspections and 
gamma surveys will be conducted according to the Removal Action Excavation Control and 
Confirmation Plan (Senes, 2013) to refine the removal area boundaries.  Some vegetation 
removal is necessary for the investigations, and visual inspections will also estimate any future 
vegetation removal that will be required for Removal Action construction. 
 
Visual inspections along the haul road segments will be conducted to discern whether elevated 
gamma exposure rates are due to individual mine rocks that may have been spilled during ore 
hauling or result from mine rock that may have been used as fill for road segments.  For segments 
where mine rock was visually used as road fill, shallow test pits will be excavated by hand or 
backhoe on the road surface to determine the mine rock depth.  If the depth of mine rock fill can 
be differentiated from underlying native ground in the test pits by visual observations, the fill depth 
will be recorded.  Gamma radiation measurements and soil samples will be collected from the 
test pits for uranium and radium analysis where the depth of mine rock fill cannot be visually 
observed. 
 
Further investigations are necessary to refine the estimated mine rock quantity to be excavated 
from the 300-Foot Level mine rock pile.  Visual inspections and surface gamma radiation 
measurements will be performed to confirm the removal area boundary.  Subsurface borings are 
necessary to refine the mine rock depth and subsurface topography beneath the pile.  Vegetation 
clearing is required to allow drill access.  Visual description and gamma radiation measurements 
of the samples retrieved from the borings will be used to determine the mine rock depth.  The 
removal area boundary and mine rock depth will be used with the topographic mapping described 
above to more precisely calculate the estimated quantity of mine rock to be excavated from the 
300-Foot Level mine rock pile.   
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Further investigations are necessary to determine the required depth of material excavation at 
the OSA. To determine the excavation depth, visual inspections, gamma radiation measurements, 
and collection of soil samples at various depths will be conducted in backhoe test pits excavated 
at representative locations determined by the surface gamma survey.  Vegetation clearing is 
required to allow backhoe access.  The test pits will be excavated to a maximum depth of six feet.  
Visual inspections of the test pits will be conducted to discern and record the depth of any 
observable interface between mine-affected materials and native materials.  Soil conditions 
(texture, color, etc.) will be described and recorded.  Mine-affected materials and native soils may 
be intermixed in the OSA that cannot be differentiated solely by visual observations.  Gamma 
radiation measurements and collection of soil samples for uranium and radium analysis from the 
test pits would be performed to correlate with the visual observations and used to evaluate the 
required excavation depth. 

3.4 Borrow Source Investigation 

A work plan will be developed to investigate cover material sourcing and excavation.  The work 
plan will include evaluation of the proposed intertidal borrow source for suitability and regulatory 
requirements, investigation of alternate on-site borrow locations, evaluation of potential off-site 
borrow sources, and a comparative analysis of potential borrow sources. 

3.4.1 On-site Kendrick Creek Borrow Source 

Field investigations are necessary at the Kendrick Creek borrow source to characterize 
geotechnical properties and quantity of available material in the Kendrick Creek intertidal area.  
Backhoe test pits will be excavated at representative locations in the identified borrow area and 
samples will be collected for geotechnical testing.  Test pits will be excavated during low tide to a 
depth of approximately four feet.  Visual inspections would be performed to describe the materials 
(texture, color, etc.).  Testing would include grain size, density, porosity, and shear strength.  The 
depth of materials suitable for the repository cover will be evaluated from the test pits, and used 
in conjunction with civil survey data (Section 3.1) to estimate the quantity of available cover 
material.  Material processing (screening and/or crushing) requirements will be also be defined 
from material observations and test results. 
 
As described in Section 2.4.3, material extraction from the Kendrick Creek borrow area requires 
approval by DNR as a new materials sales site.  It is anticipated that studies will be required to 
characterize baseline environmental conditions, assess fish and wildlife habitat, and determine 
the material replenishment rate. 

3.4.2 Alternate On-site Borrow Source  

No other on-site borrow source was identified during the engineering assessment conducted 
during the ESI, but alternate borrow sources may exist on State-owned upland areas along 
Kendrick Bay.  A field reconnaissance will be conducted to assess and identify location(s) of 
potential on-site sources of borrow material, general material properties, and approximate 
quantity available.  If the field reconnaissance determines there is a generally suitable alternate 
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on-site source, further field investigations will be performed to determine material processing and 
stockpiling requirements.  Geotechnical sample collection and testing will be performed to 
characterize material properties and determine the quantity available. 

3.4.3 Off-site Borrow Source 

The EE/CA identified several possible off-site sources of borrow material on POW Island and 
regional area, but sources may no longer exist, or the engineering properties of the material may 
not be suitable for cover.  A reconnaissance will be conducted to identify location(s) of potential 
off-site sources of borrow material, material properties, and quantity available.  If off-site borrow 
sources are located, they will be evaluated for material processing (screening and/or crushing), 
stockpiling, and importing requirements.  Geotechnical testing will be performed to determine 
material properties and determine the quantity available. 

3.5 Surface Hydrology Investigation 

As described in Section 2.3.2, improvements to an existing berm and dike that currently divert 
stormwater and Mine Fork Creek surface water from flowing into the open pit and design of 
additional stormwater controls will be necessary to minimize run-on and control runoff for the 
repository cover.  A site reconnaissance will be performed to inspect the physical condition of the 
existing stormwater diversions and to map existing surface water and stormwater pathways in the 
vicinity of the open pit.  Hydrologic modeling data are also required to design the size and 
configuration of the stormwater controls and evaluate the surface stability of the repository rock 
cover.  The hydrologic criteria to be used during design will be defined as part of this pre-design 
investigation.  Results of the site reconnaissance, defined hydrologic criteria, and topographic 
survey data for the open pit and surrounding area described in Section 3.1 would be used in 
design of stormwater controls for the repository. 
 
Water will be needed for dust control during construction.  The volume of water necessary for dust 
control will be estimated and a water source needs to be identified at the Site.  Possible sources 
include surface streams, such as Kendrick Creek, Mine Fork Creek and/or Cabin Creek.  As part 
of the surface hydrology investigation, a site reconnaissance will be conducted to identify an 
appropriate water source(s) in consultation with the USFS. 

3.6 Miscellaneous Waste Inventory and Site Inspection 

An inspection would be conducted at the Site to update and verify the previous inventory of solid 
waste debris and petroleum products, including estimated quantities.  Waste debris (abandoned 
vehicles, empty drums, e.g.) that are appropriate for recycling will be identified.  Samples of any 
waste fluids (petroleum, fuels, e.g.) would be collected for laboratory analysis to determine the 
proper handling and disposal methods.  During the Site inspection, solid waste debris may be 
sorted and consolidated at a central location for future removal. 
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3.7 Mine Portal Investigation 

Additional information is necessary for design of the mine opening closures at the 900-Foot, 
700-Foot and 300-Foot Levels.  Field inspection of the mine portals will be performed to determine 
the physical conditions and dimensions of the mine openings, identify the appropriate location of 
the mine closures at the portals, and conduct a geologic and geotechnical inspection of the wall 
rock type and fracture spacing. Geotechnical rock testing is not anticipated to be necessary, as 
the mine closures (bulkheads) will not be designed for hydrostatic pressure or other loading. 
 
In addition, additional flow measurements of the drainage from the 300-Foot Level portal will be 
performed to provide additional information in determining the design basis for the water collection 
and piping system.  As described in Section 2.7, a site reconnaissance will also be performed in 
consultation with USFS to identify the surface water monitoring point in Kendrick Creek 
downstream of 300-Foot Level portal.  Primary factors that will be considered in identifying the 
monitoring location in Kendrick Creek are the location of suitable physical habitat for salmonid 
spawning and rearing and accessibility for sample collection. 
 

4.0 Proposed Schedule for Pre-Design Investigation Work Plans 

Once this Data Gaps Evaluation report has been reviewed and approved by the USFS, the Pre-
Design Investigation Work Plans will be submitted according to the schedule proposed in Table 
4.  The proposed schedule anticipates the field season for the pre-design investigations is from 
mid-April to mid-September and allows for the work to be completed in 2021 unless extensive 
revisions to the work plans are required by the USFS or the State of Alaska COVID-19 conditions 
and restrictions limit potential work.  Prior to initiation of field investigations, a Site reconnaissance 
and consultation with the USFS will be performed to identify access requirements and vegetation 
clearing that will be necessary prior to the field investigations. 
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Table 1.  Summary of Mine Rock and Mine Portal Removal Action 

Alternative Area of Site Description 

Mine Rock Removal 
Action 
 
Excavation, Consolidation 
in Open Pit Repository at 
900-Foot Level 

900-Foot, 700-Foot, and 300-Foot Levels Mine Rock Excavate, haul, and consolidate mine rock in 900-Foot Level Open Pit.  Reclaim disturbed area. 

900-Foot Level Open Pit 
Cover consolidated mine rock and mine-affected materials with synthetic geomembrane and earthen materials (sourced on-site from Kendrick 
Creek intertidal zone) to reduce radon emanation and gamma radiation and reduce infiltration.  Construct stormwater controls to minimize run-on 
and concentrated runoff. 

Ore Staging Area Excavate and consolidate mine-affected material in 900-Foot Level Open Pit Repository.  Reclaim disturbed area. 

Mine and Haul Roads 

Mine Road (900-Foot Level to 700-Foot Level) - Remove materials from identified mine road embankments and road surface, consolidate and 
cover in 900-Foot Level Open Pit Repository, and close road to preclude vehicle access. 
 
Haul Road (300-Foot Level to intersection with north Haul Road) - Remove materials from identified road segments, consolidate and cover in 
900-Foot Level Open Pit Repository, and close road to preclude vehicle access. 
 
Haul Road (OSA to 900-Foot Level) - Remove materials from identified road segments, replace with borrow (sourced on-site from Kendrick 
Creek intertidal zone), consolidate and cover in 900-Foot Level Open Pit Repository. 

I&L Spur Road 
Remove road materials and consolidate in 900-Foot Level Open Pit Repository, and close road to preclude vehicle access following material 
removal. 

Spilled Ore in Intertidal Zone at Ore Loading Ramps Localized removal of ore from intertidal zone near ore loading ramps for consolidation in 900-Foot Level Open Pit Repository. 

Miscellaneous Wastes & Debris Removal with off-site recycling and/or disposal. 

Mine Portal Removal 
Action 
 
Close Upper Mine 
Openings and Concrete 
Bulkhead at 300-Foot 
Level Portal 

900-Foot Level Portal, 900-Foot Level Vent Shaft, 700-Foot 
Level Portal 

Close upper mine openings to reduce air entry into underground mine.  Closure of 900-Foot Level Portal to retain mine rock, but allow water 
drainage from Open Pit Repository. 

300-Foot Level Portal 
Install concrete bulkhead to prevent access, eliminate air outflow and radon exhalation, and construct engineered outflow structure to pipe portal 
drainage directly to Kendrick Creek. 
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Table 2.  Data Gaps Evaluation Summary 
Removal Action 

Element Information Required Existing Information Available Data Gap Pre-Design Investigation 

MINE ROCK REMOVAL ACTION 

A. 
Excavation of Mine Rock 

and Mine-Affected 
Material 

Mine rock and mine-affected materials are to be 
excavated and consolidated in the Open Pit 
Repository.  The location, extent and quantity of 
mine rock and mine-affected material excavation 
needs to be confirmed by defining: 
 
 

1. Mine rock/material boundaries 
a. Visual inspections 
b. Gamma surveys 
c. Topographic mapping 

EE/CA defined that mine rock excavation be determined 
from visual inspections and gamma surveys.  EE/CA 
estimated that 65,800 cubic yards of mine rock and mine-
affected materials would be excavated from OSA, intertidal 
area, 300-Foot, 700-Foot and 900-Foot Level mine rock 
piles, Haul Road segments, Mine Road, and I&L Spur 
Road. 
 
ESI defined preliminary removal boundaries based on 
visual inspections, gamma surveys, topographic mapping, 
and sampling data. 
 Boundaries of 700-Foot Level and 900-Foot Level 

North and South mine rock piles defined by ESI. 
 300-Foot Level mine rock pile boundary assumed 

because mine rock extends beyond estimated 
boundary and boundary could not be topographically 
surveyed due to dense vegetation and steep side 
slopes. 

 OSA boundary estimated from ESI gamma surveys 
and sampling data results because dense vegetation 
and organic matter precluded detailed mapping and 
mine-affected materials extend beyond topographic 
survey. 

 Haul Road segments and Mine Road embankments 
defined by ESI gamma survey and sampling data. 

 Removal quantity for Haul Road segments estimated 
by one-foot depth excavation in EE/CA. 

 Quantity of I&L Spur Road estimated in EE/CA. 
 Volume of residual ore in intertidal zone near loading 

ramps estimated in EE/CA. 

 
 
 
 
 
 
 
 
Detailed visual inspections, gamma surveys, and 
topographic mapping are required to refine boundaries of 
300-Foot Level mine rock pile, OSA mine-affected 
materials, and Haul Road segments. 

 
 
 
 
 
 
 
 
Perform detailed visual inspections and gamma surveys of 
300-Foot Level mine rock pile and mine-affected areas at 
OSA and Haul Road segments.  Scope of gamma surveys 
defined by Removal Action Excavation Control and 
Confirmation Plan; some vegetation removal will be necessary 
for investigations.  Estimate vegetation removal necessary for 
removal action construction.  The 2018 LiDAR data provide 
the existing topography of the mine features necessary for 
design. 

2. Mine rock/material vertical extent Depth of 900-Foot, 700-Foot, and 300-Foot Level mine rock 
piles estimated from topographic survey information. 
 Estimated depth of 900-Foot, 700-Foot and 300-Foot 

Level mine rock piles determined in EE/CA. 
 EE/CA assumed topography beneath 300-Foot Level 

mine rock pile to estimate mine rock quantity. 
 OSA excavation depth not determined because deeper 

samples not collected during ESI due to dense 
vegetation and organic matter.  EE/CA assumed mine-
affected materials in OSA extend two feet below 
ground surface. 

Depths of 300-Foot Level mine rock pile and OSA mine-
affected materials to be excavated need to be determined. 

Conduct investigations to determine depth of mine rock to be 
excavated from 300-Foot Level mine rock pile (vegetation 
removal required for access): 
 Drill borings at representative locations, perform visual 

descriptions and gamma measurements of samples 
from borings. 

 
Conduct investigations to determine depth of material 
excavation required in OSA (vegetation removal required for 
access): 
 Excavate backhoe test pits at representative locations, 

conduct visual inspections, perform gamma 
measurements, and collect samples from test pits for 
uranium and radium analysis. 
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Removal Action 
Element Information Required Existing Information Available Data Gap Pre-Design Investigation 

B. 
Hauling of Mine Rock, 
Mine-Affected Material, 
and Cover Material to 
Open Pit Repository 

Existing conditions of Haul Road and Mine Road 
are insufficient to support haul truck traffic 
necessary to haul mine rock and mine-affected 
materials to the Open Pit.  Cover material for 
repository construction will also be hauled using 
the existing Haul Road.  The following 
information is necessary to define extent of road 
improvements: 

1. Topographic mapping 
2. Grades and unstable slopes 
3. Drainage crossings 
4. Road-side vegetation survey 

EE/CA assumed road improvements would be necessary to 
haul mine rock and mine-affected materials to 900-Foot 
Level Open Pit Repository. Detailed road conditions not 
investigated during ESI.  Haul Road segments would be 
remediated (as identified in A. above) prior to 
improvements. 

The following existing conditions of the Haul Road and 
Mine Road are necessary to design improvements for 
hauling of mine rock and mine-affected materials: 
 Topography 
 Grades and unstable slopes 
 Drainage crossings  
 Road-side vegetation conditions and density 
 Identify turn-out locations 

Conduct investigations necessary for design of 
improvements to existing Haul Road and Mine Road for 
hauling mine rock and cover material to the Open Pit 
Repository: 
 Geotechnical reconnaissance to identify unstable 

slopes 
 Site inspection to identify drainage crossings, 

vegetation conditions adjacent to roads, and turn-out 
locations. 

The 2018 LiDAR data provide the existing topography and 
road grades necessary for design of road improvements. 

C. 
900-Foot Level Open Pit 

Repository 

Mine rock and mine-affected materials are to be 
consolidated in the Open Pit Repository.  
Repository will be covered with a synthetic 
geomembrane and an earthen layer surfaced 
with rock to reduce radon emanation and 
gamma radiation, reduce infiltration, and provide 
erosion protection. 
 
The following information is necessary for 
repository design: 

1. Capacity of existing Open Pit and 
repository footprint required for mine 
rock/material consolidation: 
a. Topographic mapping of Open Pit and 

surrounding terrain 
b. Volume of mine rock and mine-

affected materials 
c. Footprint area required for mine rock 

consolidation 

EE/CA provided conceptual repository design based on 
estimated quantity of mine rock to be consolidated, 
preliminary topographic information, and assumed cover 
material properties. 
 
 
 
 
ESI defined preliminary topography. 
EE/CA estimated volume of mine rock and mine-affected 
materials. 
EE/CA estimated repository footprint. 

 
 
 
 
 
 
 
 
Footprint of Open Pit Repository is required by conducting: 
 Topographic civil survey 
 Determining volume of mine rock and mine-affected 

materials, as described in A. above 
 AutoCAD determination of footprint 

 
 
 
 
 
 
 
 
Information required for repository design consists of: 
 Volume of mine rock and mine-affected materials to 

be consolidated (determined in A. above) 
The 2018 LiDAR data provide the existing topography of the 
Open Pit and surrounding area necessary for repository 
design. 

2. Identification and configuration of existing 
surface water channels and locations and 
conditions of existing stormwater 
diversions required for design of erosion 
protection and stormwater diversions: 
a. Visual inspection 
b. Topographic mapping of terrain 

surrounding Open Pit 

ESI conducted preliminary inspections. 
ESI defined preliminary topography. 

The following information is necessary to identify and 
define configuration of stormwater controls: 
 Visual inspections 
 Topographic civil survey, as described above 

Information required to design stormwater controls at 
repository consists of: 
 Visual inspections of existing stormwater pathways 

and conditions 
 Hydrologic modeling to size stormwater diversions 

and erosion protection 

3. Earthen cover thickness and quantity: 
a. Repository footprint 
b. Material properties of cover 
c. Modeling to determine cover thickness 

to achieve reduction in radon 
emanation and gamma radiation 

EE/CA estimated repository footprint. 
EE/CA designated borrow source and estimated material 
properties. 
EE/CA performed RADON and gamma radiation shielding 
modeling based on estimated material properties. 

The following information is necessary to define the cover 
thickness and quantity: 
 Repository footprint, as defined above 
 Cover source and material properties: 

o Borrow source 
o Material size fraction, density, and porosity 

 RADON and gamma shielding modeling to determine 
cover thickness 

Information required to design repository cover consists of: 
 Cover source and material properties (described in D. 

below): 
o Borrow source location 
o Material size fraction, density, porosity, and 

shear strength 
 RADON and gamma shielding modeling to determine 

cover thickness 
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Element Information Required Existing Information Available Data Gap Pre-Design Investigation 

4. Rock protection sizing, thickness and 
quantity for repository cover: 
a. Repository footprint 
b. Rock size requirements for erosion 

protection 
c. Available material properties 

EE/CA estimated repository footprint. 
EE/CA estimated rock size for erosion protection. 
EE/CA designated borrow source. 

The following information is necessary to define the rock 
size and quantity: 
 Repository footprint, as defined above 
 Cover source and available rock size 
 Hydrologic modeling to determine surface stability 

Information required to design repository cover consists of: 
 Hydrologic modeling to determine sizing and surface 

stability of rock cover 
 

D. 
Cover Material Sourcing 

and Excavation 

Materials are necessary for construction of the 
cover on the Open Pit repository, material 
replacement on identified segments and 
improvements to the Haul Road, and erosion 
protection. 
 
Determine volume of cover material required 
depending on: 

1. Footprint of repository and thickness of 
cover required (determined in C. above) 

2. Backfill following excavation of Haul Road 
segments (determined in A. above) 

Approximately 12,000 CY of borrow material may be 
required.  EE/CA estimated 11,615 CY required for 
repository cover and Haul Road segments. 

Quantify volume and source of cover material required. 
 
 
 
 
 
 
An on-site area for stockpiling of cover material also needs 
to be identified.  The quantity of material to be stockpiled 
and required stockpile area will depend on the source (on-
site or off-site) of borrow material, material processing 
and/or import rates, hauling rates, and scheduling of cover 
placement. 

Volume of cover material required determined by 
investigations described in A. and C. above. 
 
Perform borrow source evaluation as described below to 
identify potential on-site and off-site sources of borrow 
material, material properties, and quantity available. 
 
Conduct site reconnaissance to identify possible stockpile 
location(s) and define stockpile site preparation and access 
requirements. 

Borrow source investigations required to 
determine on-site and off-site sources and 
engineering suitability of cover material: 

1. On-site Kendrick Creek borrow source 
a. Geotechnical material properties 
b. Processing and stockpile requirements 

 
 
 
 
 

c. Regulatory requirements 

EE/CA conducted a preliminary evaluation to determine 
potential borrow material sources.  EE/CA proposed that 
the Kendrick Creek intertidal zone be used as a material 
borrow source, as no other on-site source was identified 
during the ESI.  However, material properties were not 
characterized during the ESI or EE/CA.  Investigations are 
necessary to determine that the physical and engineering 
properties of the material are suitable for cover construction 
and to determine material processing requirements. 
 
 
The Kendrick Creek borrow area is located on state-owned 
tideland and would be subject to substantive requirements 
of the State of Alaska applicable regulations, including 
approval as a new materials sales site by the Alaska 
Department of Natural Resources (DNR). Requirements for 
material extraction would have to be consistent with the 
Prince of Wales Island Area Plan (POWIAP) and the 
National Marine Fisheries Service (NMFS) gravel extraction 
policy and to avoid or mitigate significant impacts to fish 
and wildlife habitat.  The lower reach and mouth of 
Kendrick Creek is classified as crucial habitat for salmon 
species. 

The following information is necessary to determine 
suitability of material properties: 
 Site investigation to determine geotechnical material 

properties: 
o Grain size, density, porosity, and shear strength 

 Site inspection to determine access requirements 
 
 
 
 
 
The following information is necessary to initiate the 
approval process: 
  

 Civil survey to establish high tide water elevation for 
determining area of State jurisdiction 

 Material sales application submittal 
 Fish and wildlife habitat assessment 
 Material replenishment rate assessment 

Perform site investigations to characterize geotechnical 
properties and quantity (area and depth) of available borrow 
material in the Kendrick Creek intertidal zone: 

 Excavate backhoe test pits at representative locations 
and collect samples for geotechnical testing 

 Conduct civil survey to determine available area and 
depth of suitable material for volume calculations 

 Define access requirements 
 
 
Perform site investigations to support approval process: 

 Submit materials sales application 
 Conduct civil survey to establish high and low tide 

water elevations 
 Conduct fish and wildlife habitat assessment and, if 

necessary, define mitigation measures 
 Conduct evaluation to determine material 

replenishment rate 

2. Alternate On-site borrow source 
a. Engineering assessment to identify 

location(s) 
b. Geotechnical material properties 
c. Processing and stockpile requirements 

No other on-site borrow source was identified during the 
engineering assessment conducted during ESI, but 
alternate borrow sources may exist on State-owned upland 
areas along Kendrick Bay. 

Borrow source investigation to assess and identify 
location(s) of potential on-site sources of borrow material, 
material properties, and quantity available.  Determine 
material processing and stockpiling requirements. 

Perform borrow source investigation to assess and identify 
location(s) of potential on-site sources of borrow material.  
Conduct geotechnical testing of materials and determine 
quantity available.  Evaluate material processing and 
stockpiling requirements. 
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3. Off-site borrow source 
a. Identify location(s) 
b. Geotechnical material properties 
c. Processing and stockpile requirements 
d. Importing requirements 

EE/CA identified several possible off-site sources of borrow 
material on POW Island and regional area, but sources 
may no longer exist or engineering properties of material 
may not be suitable for cover. 

Borrow source investigation to assess and identify 
location(s) of potential off-site sources of borrow material, 
material properties, and quantity available.  Determine 
material processing, stockpiling, and importing 
requirements. 

Perform borrow source investigation to assess and identify 
location(s) of potential off-site sources of borrow material.  
Conduct geotechnical testing to determine material 
properties and determine quantity available.  Evaluate 
material processing, stockpiling, and importing requirements. 

4. Comparative analysis of on-site or off-site 
borrow sources 

EE/CA estimated costs for on-site and off-site borrow 
material. 

Determine costs, availability, and timeframes for on-site 
and off-site borrow material. 

Compare costs, availability, timeframes, and material 
properties of on-site and off-site sources of borrow materials. 

E. 
Solid Waste Debris 

Disposal 

Solid waste debris and petroleum products will 
transported off-site for recycling and/or disposal. 
Debris will be scanned for radiological activity 
prior to removal from the Site and 
decontaminated, as necessary.  The debris will 
be disposed at an appropriate licensed off-site 
facility depending on waste profile 
characterization. 
 
Information required includes: 

1. Updated inventory of solid waste debris 
and petroleum products  

2. Waste characterization to determine off-
site handling, disposal and recycling 
requirements 

3. Identification of disposal/recycling facilities 

Solid waste debris and petroleum products were identified 
and inventoried (physical description, locations and 
estimated quantities) during the ESI, as reported in the 
SCR. 

Update inventory of solid waste debris and petroleum 
products. 
Analytical data to determine chemical characteristics of 
waste debris for proper handling, transportation, and 
disposal and/or recycling. 
 

Conduct site inspection to update and verify inventory of 
solid waste debris and petroleum products, including 
estimated quantities.  Identify waste debris (abandoned 
vehicles, empty drums, e.g.) that are appropriate for 
recycling. 
Collect samples of fluids (petroleum, fuels, e.g.) for 
laboratory analysis. 

PORTAL REMOVAL ACTION 

F. 
Mine Portal Closure 

Information is required to develop methods and 
designs for closure of the mine openings: 
 900-Foot Level portal 
 900-Foot Level air vent shaft 
 700-Foot Level portal 
 300-Foot Level portal 

 
Portal closure design would need to reflect the 
following considerations: 
 900-Foot Level portal – support backfilling 

of Open Pit Repository, allow water 
drainage from Repository into underground 
mine workings, and minimize air entry 

 900-Foot Level air vent shaft – preclude 
human entry, prevent water entry, and 
prevent air entry/exhaust 

 700-Foot Level portal – preclude human 
entry, prevent potential water drainage, 
and minimize air entry/exhaust. 

 300-Foot Level portal – preclude human 
entry, allow water collection and drainage, 
and minimize air exhaust 

EE/CA presented conceptual designs for closure of the 
mine openings at or near the portals as follows: 
 900-Foot Level portal – full-height, reinforced concrete 

bulkhead embedded with rock bolts into competent 
native rock 

 900-Foot Level air vent shaft – low permeability 
expanding foam seal to depth of competent native 
rock 

 700-Foot Level portal – half-height, reinforced 
concrete bulkhead embedded with rock bolts into 
competent native rock and top half with solid locking 
steel panel door or backfilled with rock 

 300-Foot Level portal – full-height, reinforced concrete 
bulkhead embedded with rock bolts into competent 
native rock with water collection and piping system to 
convey the drainage directly to Kendrick Creek 

 
EE/CA estimated dimensions of mine openings and 
bulkhead locations at portals. 

 

The following information is necessary for design of mine 
portal closures: 
 Dimensions of mine openings 
 Determine location of mine portal bulkheads 
 Geologic and geotechnical inspection of wall rock 

type and fracture spacing 
 Maximum flow rate of 300-Foot Level drainage for 

water collection and piping system 
 

Conduct site investigations to: 
 Determine locations and dimensions of mine portal 

bulkheads 
 Geologic and geotechnical inspection of wall rock type 

and fracture spacing 
 Determine design basis of 300-Foot Level flow rate for 

water collection and piping system (coordinated with C, 
above) 
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Removal Action 
Element Information Required Existing Information Available Data Gap Pre-Design Investigation 

G. 
300-Foot Level Drainage 

Monitoring Location 

Define monitoring location in Kendrick Creek 
downstream of 300-Level portal drainage.   

EE/CA specified that monitoring point would be located in 
Kendrick Creek downstream of 300-Foot Level in 
consultation with USFS where habitat is physically more 
amenable to salmonid spawning and rearing.  Monitoring 
location would be identified based on suitable physical 
habitat for salmonid spawning and rearing and accessibility 
for sample collection. 

Identify sample collection location in Kendrick Creek 
based on consultation with USFS and criteria described in 
EE/CA. 

Consult with USFS and conduct site inspection to identify 
sample location. 

H. 
Construction Water 

Source 

Water for dust control will be needed during all 
phases of construction.  A water source needs 
to be identified. 

EE/CA described that dust control plans would be 
necessary during construction, but a water source was not 
identified. 

Estimate volume of water necessary for dust control 
during construction and identify water source. 

Conduct site reconnaissance and consult with USFS to 
identify appropriate water source for dust control. 
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Table 3.  Summary of Pre-Design Investigations 

Investigation Summary 

Civil Land Surveying 
2018 aerial LiDAR data provide existing topography of the Site mine features and surrounding areas 
necessary for design purposes.  Further civil surveying data are not necessary as a stand-alone pre-design 
investigation. 

Haul Road and Mine Road 
Inspect, identify, and conduct geotechnical evaluation of existing landslides and unstable slopes along the 
Haul Road and Mine Road.  Perform reconnaissance to identify road improvements, including drainage 
crossings, vegetation removal, and turn-out locations. 

Mine Rock and Mine-Affected 
Materials 

Conduct investigations to refine the extent and quantity of mine-affected material and mine rock excavation 
at the OSA, 300-Foot Level mine rock pile, and identified segments of the Haul Roads: 

1)  OSA – Determine lateral extent and depth of excavation by performing inspections, additional 
gamma surveys, and material sample collection and analysis from backhoe test pits. 

2) 300-Foot Level mine rock pile – Determine lateral extent of mine rock removal by performing 
inspections and additional gamma surveys. 

3) Haul Roads – Determine extent and depth of excavation for identified segments by performing 
inspections, additional gamma surveys, and material sample collection and analysis from shallow 
backhoe test pits. 

On-Site Kendrick Creek 
Borrow Source Evaluation 

Define and perform environmental studies to assess baseline fish and wildlife habitat, characterize 
hydrology, and determine material replenishment rate.  Assess location(s), material properties, and access 
requirements of alternate on-site borrow sources. Conduct investigations and geotechnical testing (grain-
size, density, porosity, and shear strength) to characterize suitability of material properties and material 
processing requirements.   

Off-Site Borrow Source 
Evaluation 

Conduct investigations to identify off-site borrow source(s) and perform testing to characterize suitability of 
material properties (grain-size, density, porosity, and shear strength) and processing requirements.  
Perform comparative analysis of borrow sources, including importing requirements, availability, schedule, 
characterize geotechnical material properties, and cost. 

Surface Hydrology 

Inspect existing surface water diversions at Open Pit, define hydrologic data for design of additional 
stormwater controls and sizing and erosional stability of repository rock cover, and identify water source for 
dust control during construction. Determine design basis for 300-Level portal drainage flow rate.  Consult 
with USFS and conduct site inspection to identify Kendrick Creek sample location. 

Miscellaneous Wastes & 
Debris 

Update, verify and characterize miscellaneous wastes and debris for off-site recycling and/or disposal. 

Mine Openings 
Inspect and conduct geologic and geotechnical evaluation of mine openings.  Determine locations and 
dimensions of portal closures. 
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Table 4.  Proposed Schedule for Pre-Design Investigations Work Plans 

Pre-Design Investigation Work Plan Submittal Date 

Mine Rock Investigation and Field Sampling Plan 60 days After USFS’s approval of Data Gaps Evaluation Report 

Borrow Sources Investigation and Field Sampling Plan 90 days After USFS’s approval of Data Gaps Evaluation Report 

Mine Portal Investigation and Field Sampling Plan 120 days After USFS’s approval of Data Gaps Evaluation Report 

Pre-Design Investigations QAPP 120 days after USFS’s approval of Data Gaps Evaluation Report 

Pre-Design Investigations HASP 120 days after USFS’s approval of Data Gaps Evaluation Report 

Haul Road Stability Investigation 150 days after USFS’s approval of Data Gaps Evaluation Report 

Surface Hydrology Investigation 150 days after USFS’s approval of Data Gaps Evaluation Report 

Site Inspection and Miscellaneous Waste Inventory and 
Field Sampling Plan 

180 days after USFS’s approval of Data Gaps Evaluation Report 

Updates to QAPP and HASP, as necessary 180 days after USFS’s approval of Data Gaps Evaluation Report 

 


