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Introduction 

TAI American Incorporated (TAI) originally submitted this Plan to ADEC for approval in 

December 2018 and received Conditional Approval of the Plan on February 1, 2019, with the 

requirement that final cover designs be approved by ADEC prior to final disposal of any 

segregated construction rock.  

TAI postponed construction of the project through 2022 and currently plans to initiate road 

construction in early 2023. Minor changes in the proposed road alignment were made since 

2018 and the proposed waste rock storage facility has been eliminated from the project 

altogether. This amended document is being provided to ADEC to reflect these changes. No 

changes have been made to the procedures and best management practices for managing 

construction rock.  As a result, except for modifications to this Introduction and the figures to 

reflect changes to the road alignment, and the removal of the waste rock facility, the remainder 

of this Plan remains unchanged from 2018.   

We are submitting this Amended Plan to ADEC for their endorsement. TAI intends to implement 

this Amended Plan as the primary tool for managing construction rock during the construction of 

the infrastructure for this explorations project including the roads, material sites and the facility 

pads.  

TAI has proposed constructing an exploration access road between the Red Dog Mine and the 

Anarraaq and Aktigiruq exploration area located approximately 10 miles north of the mine.  The 

access road and approximately 3 miles of spur roads would provide access to six pads required 

for camp facilities, portal access, laydown and ventilations raises.  The access road would cross 

state and NANA land; the pads will be on State land.  Construction fill material for the roads and 

pads will be excavated from four material sites; two sites will be on NANA land, two on state 

land. Construction of the roads, pads and material sites on State land will be authorized by 

ADNR under a Plan of Operations Approval anticipated in mid-2022. Authorization for 

construction activities on NANA land is pending.  The roads, pads and material sites are 

illustrated on Figure 1.  Road construction is tentatively scheduled to begin in early 2023. 

The road construction method will primarily be fill on native ground with minimal cut. But in 

places where cuts are necessary some bedrock will be exposed and excavated. The underlying 

geology along the access road and in the AAEP area is quite like the geology at the Red Dog 

Mine.  Based on geologic mapping completed by TAI, we recognized that potentially acid 

generating (PAG) geologic units, like those known to occur around the mine, exist within the 

proposed access road corridor and at the pad sites. TAI estimates that it may generate 42,000 

m3 of PAG material, more or less, that will have to be managed during the construction program.  

Starting in 2017, TAI worked closely with SRK consulting to: 1) integrate existing geological and 

geochemical data to identify areas where PAG rock might be exposed during construction, 2) 

execute field mapping and sampling programs to confirm the geology and geochemistry of the 

units and refine the understanding of the distribution of PAG rock, 3) develop a method for 

verifying the PAG character of the rock in the field using a portable XRF, and 4) develop this 
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Construction Rock Handling Plan (Handling Plan) with best management practices (BMPôs) for 

managing PAG during construction.  

The objectives of the Handling Plan are to: 1) provide field procedures that enable ARD 

classification of ñbedrockò exposed in cut sections of the roads, pads and material sites during 

construction, and 2) ensure that rock that is classified as PAG is properly managed.   

This Handling Plan describes the best management practices (BMP) that will allow TAI to 

proceed with construction activities on a typical construction schedule while identifying and 

managing any PAG material it encounters in a way that minimizes the potential for release of 

acid rock drainage.  

Certain geologic units in the project area are known to be consistently PAG based on a large 

number of lab analyses (this project and at Red Dog Mine).  Others are consistently non-PAG. 

This is reflected on the ARD Classification maps in this Handling Plan. But other units are 

variably PAG or non-PAG. This Handling Plan is more directed at these units with variable 

geochemistry that require site-specific ARD classification in the field during construction.  

TAI is seeking to secure ADECôs approval of this Handling Plan under 18 AAC 60.005(e)(1). 18 

AAC 60.005(e) states: If a person treats a waste and demonstrates to the department's 

satisfaction that the potential for a release of hazardous constituents is eliminated by the 

treatment and the treated waste will not present a threat to the public health, safety, or welfare 

or to the environment, the department will allow the treated waste to be managed as an inert 

waste under 18 AAC 60.460 or an exempt waste under (c) of this section. The operator of the 

treatment works must 

(1) Secure the approval of the department before handling the waste as inert or exempt 

under this subsection; and  

(2) Keep records demonstrating that all waste managed under this subsection was treated 

in the manner on which the approval was based. 

This Handling Plan also contains some discussion of the background study work, including the 

work that validated the portable XRF instrument as a suitable tool for ñreal-timeò ARD 

classification of materials in the field. Supporting information is also included as Appendix A. 
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Figure 1.  Project Map including Roads, Material Sites and Pads 



 

4 

 

1.0 CONSTRUCTION ROCK HANDLING PLAN  

This Construction Rock Handling Plan will be applied to all road construction, pad construction 

and material site construction activities for the project.  For the purpose of the Handling Plan 

ñbedrockò is defined as rock that is in-place, competent enough to require blasting or ripping to 

remove, or is less competent (weathered) but retains enough mineralogical and other geologic 

characteristics that the field geologist can reasonably conclude that it is weathered bedrock, in-

place, and not transported material (i.e., not colluvium, till or alluvium). Material not meeting 

these criteria for ñbedrockò is considered overburden and is not subject to this Plan. For the 

purposes of the Handling Plan, excavated ñbedrockò and construction rock are synonymous. 

1.1 Best Management Practices for ARD Classification of ñbedrockò 
for All Road, Pad and Material Site Construction Activities  

The following field procedures will be implemented by a field geologist whenever 

ñbedrockò is initially exposed at a road or pad cut or in any of the material sites. The field 

geologist will have enough experience working with the geologic units in the Red Dog 

area that they are qualified to implement the BMPôs. 

¶ In advance of the start of any excavation that is anticipated to expose ñbedrockò, the field 

geologist will refer to the ARD Classification maps (Figures 3-7) to confirm which 

geologic unit is expected in the excavation. These ARD Classification maps include 

geologic information and ARD classification information.  

¶ The geologist will refer to the same maps to determine if that geologic unit has been pre-

determined as PAG, non-PAG or as Uncertain ARD classification. 

¶ Once ñbedrockò is exposed in the excavation the geologist will examine the ñbedrockò 

and assign it one of the recognized geologic units (typically should agree with map). If 

the geologist determines the ñbedrockò is not part of the geologic unit assigned to it on 

the ARD Classification map then the ARD classification will continue with the steps in 

this section and then perform the additional BMPôs in Section 1.3 for Uncertain category 

rocks. 

¶ The geologist will examine hand samples of the ñbedrockò exposure and visually 

estimate the sulfide types and abundance (%) of each. 

¶ The geologist will collect portable XRF (pXRF) readings for Sulfur as Fe-sulfide and Acid 

Potential (AP) from at least five fresh ñbedrockò surfaces within the excavation within a 

25m2 area. The pXRF will be pre-programmed for these readings and the calculation 

process is automated. 

¶ The geologist will use dilute (10%) HCl to perform fizz tests on the same ñbedrockò 

surfaces for the presence of carbonate and describe the effervescence as 1) none, 2) 
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weak (few bubbles, slight and/or delayed reaction), 3) moderate (near immediate 

reaction, many bubbles), or 4) strong (immediate reaction, audible ófizzô).  

¶ The geologist will record the gps coordinates, a geologic description (geologic unit, color, 

mineralogy, lithology, grain size, sulfide types and concentrations), the pXRF Acid 

Potential (AP) readings, results of the HCl fizz test and the assigned ARD classification 

as PAG or non-PAG (see Sections 1.2 and 1.3) in a field notebook, or electronically, to 

comply with requirements of 18 AAC 60.005(e)(2). 

¶ These procedures will be repeated in any cut where the cut crosses a contact between 

two geologic map units identified on the ARD Classification map, or there is a change in 

the predetermined ARD classification on the map for that cut. 

1.2 Additional Best Management Practices for ARD Classification of 
ñBedrockò in Areas Predetermined as PAG or non-PAG on ARD 
Classification Maps 

¶ If the cut area has a predetermined ARD classification on the maps, then after 

completing all steps in Section 1.1, the geologist will instruct operations to manage the 

material as PAG or non-PAG based on the predetermined ARD classification on the 

ARD Classification maps (Figures 3-7), NOT the results of the pXRF and fizz-test. In all 

cases, exposures identified as PAG on the ARD Classification maps should be managed 

as PAG, and non-PAG should be managed as non-PAG, unless it was determined that 

the geologic unit in the cut is not the one that is assigned on the ARD Classification 

maps. This is because these predeterminations are based on lab data. 

¶ On road cuts, the geologist will instruct operations to haul all PAG cut material to the 

designated stockpile area at AA MS-1. 

¶ On pads the geologist will give operations the option of hauling the material to the 

stockpile at AA MS-1 or using it as internal fill in the same pad but operations is 

responsible for making sure the PAG fill is placed more than 100 ft. inside the design 

edge of the pad and is covered with clean fill as part of the pad construction. 

¶ Material sites have been designed to avoid known PAG units but any PAG that is 

identified in material sites should be left in these material sites and any further 

excavation of that material should be avoided.  

1.3 Additional Best Management Practices for ARD Classification of 
ñbedrockò In Areas Designated as Uncertain on the ARD 
Classification Maps   

¶ Areas may be classified on the ARD Classification maps (Figures 3-7) as Uncertain if: 1) 

representative sampling was not possible (lack of outcrops), or 2) samples were 

collected, and the results fall in the ñUncertainò ARD classification category or that unit 

has a wide range of ARD classification.  It is also possible the geologist on site will 
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determine that the exposed ñbedrockò is not consistent with the geologic unit assignment 

on the ARD Classification Map. So, there may be geologic uncertainty or geochemical 

uncertainty associated with any ñbedrockò exposure. 

¶ After completing all steps in Section 1.1, the geologist will characterize the material as 

PAG or non-PAG and manage it accordingly, on the basis of the results of the pXRF and 

fizz-test as follows:  

o Samples with an average pXRF AP value < 3 (kg CaCO3/t) and a trace or less 

sulfide will be classified and managed as non-PAG, regardless of fizz test results. 

o Samples with an average pXRF AP value of 3 to 31 (kg CaCO3/t), a moderate or 

strong fizz rating and only a trace of sulfide will be classified and managed as 

non-PAG. 

o Samples with an average pXRF AP value of > 3 kg CaCO3/t and a weak or 

absent fizz rating, regardless of sulfide concentration, will be classified and 

managed as PAG 

o Samples with an average pXRF AP value of > 31 kg CaCO3/t, regardless of fizz 

test results or sulfide concentration, will be classified and managed as PAG. 

¶ The geologist will instruct operations to handle the material as PAG or non-PAG as 

follows: 

o On road cuts, the geologist will instruct operations to load and haul all PAG cut 

material to the designated stockpile area at AA MS-1. 

o On pads the geologist will give operations the option of hauling the material to 

the stockpile at AA MS-1 or using it as internal fill in the same pad with 

operations being responsible for insuring that the fill is placed more than 100 ft. 

inside the designed edge of the pad and will be covered with at least 3 ft. of clean 

fill as part of the pad construction. 

o In material sites any PAG identified in material sites should be left in these 

material sites.  

o On road cuts, pads or material sites the geologist will instruct operations that they 

are free to use all non-PAG material as fill wherever it is needed. 
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1.4 Allowable Uses for non-PAG and PAG ñBedrockò 

1.4.1 Non-PAG Construction Rock 

ñBedrockò material excavated from any road cut, pad or material site that is classified by the 

field geologist as non-PAG using the BMPôs outlined in the Handling Plan may be used as fill 

anywhere else on the project. 

1.4.2 PAG Construction Rock 

ñBedrockò material that is classified by the field geologist as PAG using the BMPôs outlined in 

this Handling Plan must be handled as follows.   

¶ PAG ñbedrockò that must be moved (pushed, blasted, ripped, excavated) as part 

of any cut in any road must be removed and hauled to material site AA MS-1 for 

stockpiling and storage.  

¶ PAG ñbedrockò material that must be moved (pushed, blasted, ripped, excavated) 

within the footprint of any of the pads can be used as fill within the same pad with 

the caveat that it is placed as fill at least 100 feet from the exterior edge of the 

pad and that the PAG material is covered with at least 3 feet of clean (i.e. non-

PAG) fill. 

¶ PAG ñbedrockò material that must be moved (pushed, blasted, ripped, excavated) 

within the footprint of any of the material sites cannot be used as fill anywhere 

else on the roads or pads and should be left in place at that material site. 

1.5 Final Disposal of PAG Construction Rock  

The field procedures describe that all construction rock that is classified as PAG will be hauled 

to material site AA-MS-1 where it will be stored, except for PAG that may be used as internal fill 

in the pads.  AA-MS-1 has been chosen as the appropriate storage site because the bedrock 

geology at AA-MS-1 consists of Kogruk Formation limestone. Its calcareous nature provides 

excellent buffering capacity for any ARD coming off the PAG stockpile. TAI anticipates leaving 

this stockpile in place for up to 2 years and may permanently dispose of the PAG at the Red 

Dog Mine.  At the end of the road construction, TAI will evaluate the best option for permanently 

disposing of the PAG and collaborate with ADEC on the authorizations required for the 

permanent disposal.  

 

 

 



 

8 

 

Figure 2.  ARD Classification Reference Map 
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Figure 5.  ARD Classification and Geology Reference Map for Road and Material Site AA MS-4 
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2.0 DISCUSSION 

In this section background information used to develop this Handling Plan is discussed.  

Additional Supporting information is included in the Appendix A. 

One of the challenges with managing construction material in the field is the ability to classify it 

as PAG or non-PAG in real-time under a typical daily construction schedule.  Under different 

circumstances, ARD classification of construction or waste material is accomplished by 

collecting samples and processing them at a commercial laboratory to generate the acid-base-

accounting data that allows an assessment of the rockôs capacity to generate acid. However, 

the laboratory analyses can take weeks and is not a practical solution for construction.  Some 

mines have adopted the use of site-based XRF into their waste rock characterization process 

which allows sample-to-analytical results turnaround time of a few hours. But even this requires 

a degree of sample preparation (sample drying, splitting, crushing, grinding) which takes several 

hours and is impractical for construction.  Portable XRFôs are being increasingly used for simple 

tasks of mineral identification and in some cases concentrations of silver and gold. The ability to 

use a handheld XRF in the field for classification of construction rock would be a definite 

advantage over the other options. The concept was to rely on a hand help XRF during road 

construction to classify construction rock as either PAG or non-PAG if it could be shown that the 

handheld XRF could generate the accurate and precise data required for the ARD classification. 

For this project TAI and SRK investigated the effectiveness of using a portable XRF instrument 

(Niton XL3t950 GOLD model) to generate accurate data for the concentrations of S, Ba, Zn and 

Pb to then calculate the acid potential (AP) of rocks, and then see if AP could be a meaningful 

cutoff criteria distinguishing PAG from non-PAG for the kinds of rocks known to occur in the Red 

Dog Mine and Anarraaq and Aktigiruq exploration area. 

TAI and SRK used a set of 38 samples consisting of drill core and outcrop grab samples from 

the Anarraaq and Aktigiruq exploration area to perform the suitability tests on the portable XRF. 

After collecting XRF measurements from the 38 samples the results were compared to 

laboratory analyses for the same samples.  The 38 samples represent the suite of rock types 

(lithologies) known to occur in the project area and a range of ARD classifications (strong PAG 

to strong non-PAG and Uncertain). 

The results of the trial study showed that the XRF results had a strong linear correlation with the 

lab results for Ba, S, Zn and less so for Pb as shown in the following graphs. These are the 

elements that are critical in establishing the Acid Potential of the rock. As it turned out the Pb 

concentrations were so low that the poor correlation had no effect on the XRFôs usefulness. 

However, the linear correlation was not 1:1 so a calibration was applied to the XRF which then 

showed a good 1:1 correlation with the lab data as shown in Figures 8 -10 below. 

In Figure 8 total sulfur is compared between the uncalibrated XRF and the calibrated XRF 

compared to the total sulfur lab results using a Leco furnace. 
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Figure 8.  Comparison of XRF and Leco Furnace Results for Total Sulfur 

In Figure 9 uncalibrated and calibrated XRF data for barium are compared to the lab results 

using lithium borate fusion method. 

Figure 9.  Comparison of XRF and Whole Rock Analyses Results for Barium 

In Figure 11 the calibrated XRF data are compared to Zn and Pb lab results.  The calibrated Zn 

correlation is quite good but the Pb is poor.  Fortunately, Pb values are quite low and do not 

affect the outcome of the study. 

Arguably the most important plot is Figure 12 which plots S as Fe-sulfide from the calibrated 

XRF vs that from the lab data.  This is the most direct evidence that the portable XRF can 
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generate the Acid Potential of the samples.  Acid Potential is calculated using the amount of Fe 

as Fe-sulfide present in a sample after factoring for S as barite, sphalerite, galena and total 

sulfur.  Pb values are so low that they could be eliminated from the formula with no effect on the 

calculated S as Fe-sulfide. The next calculation is to factor the S as Fe-sulfide by 31.25 to 

generate the AP as kg CaCO3/tonne.  All of the calculations can be programmed into the XRF, 

so it is a fairly automated process of generating an AP value for any sample in the field in a 

matter of minutes. Figure 10 is a photo of the XRF screen. 

Figure 10.  Niton handheld XRF Display Showing Calculated S as Fe-sulfide and Acid 

Potential (Acid_P) Value and Supporting XRF Measurement Data 

 



 

17 

 

Figure 11.  Comparison of XRF and Lab results for Zn and Pb 

Figure 12.  Comparison of Calibrated XRF and Lab results for S as Fe-sulfide 

Figure 13 uses the NP/AP ratios from the lab data and it is plotted against the calibrated XRF 

data for S as Fe-sulfide.  The sample points are also color coded as PAG, non-Pag or Uncertain 

based on the lab data.  The plot shows that a line at 0.1% S as Fe-sulfide broadly separates 

non-PAG samples from PAG and Uncertain samples.  Admittedly the PAG field does include 4 

samples that are color-coded as non-PAG based on the lab data.  But this just means that using 

the 0.1% S as Fe-sulfide as a cutoff is conservative in that you may be placing non-PAG 

material in the segregated PAG stockpile, but you will not be placing PAG as construction fill, 

which is the highest priority.  Another line at approximately NP/AP ratio of 9 generally separates 

a group of non-PAG samples that exceed the 0.1% S as Fe-sulfide. These samples have 

abundant calcite which exhibits strong effervescence in HCl. So, for field samples that have S 

as Fe-sulfide values of 0.1 to 10% but also exhibit strong effervescences, they can be classified 

as non-PAG. The 0.1% S as Fe-sulfide cutoff in the graph translates to an equivalent Acid 
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Potential (AP) of 3.125% kgCaCO3/tonne which is what the BMPôs in this Handling Plan are 

based on.   

 

 

Figure 13.  Comparison of calibrated XRF data for S as Fe-sulfide and NP/AP ratios from 

lab data 
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APPENDIX A 

ANARRAAQ AND AKTIGIRUQ ROAD DEVELOPMENT FIELD 
SEGREGATION CRITERIA MEMO 

 


