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Executive Summary 

Golder Associates USA Inc. (Golder), a member of WSP, was retained to perform an environmental audit of the 

Pogo Mine (Pogo) owned and operated by Northern Star (Pogo) LLC (NSR) near Delta Junction, Alaska. The 

work associated with this environmental audit was directed by Alaska Department of Natural Resources (ADNR) 

in conjunction with Alaska Department of Environmental Conservation (ADEC). NSR was responsible for all 

financial obligations associated with the audit, in addition to soliciting proposals, hosting site visits, providing 

reports, answering technical questions, and participating with the agencies in this audit. The agencies and NSR 

selected Golder to conduct the audit and prepare a report of the findings.  

The ADNR and the ADEC require NSR to have third-party audits conducted every five years, or the final year of 

the permit, in accordance with the issued Millsite Lease (Alaska Division of Lands [ADL] Lease No. 416949),  

Waste Management Permit (WMP No. 2018DB0001), and Plan of Operations Approval (F20189500POOA). The 

purpose of the audit is to determine if Pogo’s environmental management systems and the regulatory controls in 

place provide reasonable assurances that the environmental objectives in the relevant permits and approvals are 

being met and that the systems and controls are functioning as intended. The audit results may be used by Pogo 

and the agencies to assist in updating, renewing, or issuing approvals and permits, in updating policies, 

environmental management plans and procedures, in assessing compliance with permits and approvals, and in 

evaluating the adequacy of the financial assurance.  

Findings and Conclusions  

The following findings and conclusions are based on the site visit for the audit conducted at Pogo on June 25, 

2022, through June 28, 2022; review of documents; and subsequent meetings, emails, and phone calls with Pogo 

and personnel associated with the agencies. 

 

The scope of the audit required a review of the company’s compliance with permits and authorizations including a 

general overview of the operations. A summary of Findings is provided in Table E-1. The audit protocol is 

provided in APPENDIX A and includes additional detail for findings, as well as items reviewed while on-site, and 

opportunities for improvement that should be considered in future permit actions and/or renewals.  

Table E-1: 2022 Pogo Mine Environmental Audit Findings 

Item #a Summary of Requirement Finding Descriptionb  

POO-1 Non-mineralized rock is used to form a crest of the shells. 
Non-mineralized rock is dumped on the slope side of the 
shells and then spread into 3-ft-thick loose lift. 
Compaction then proceeds with a minimum of three 
passes of a D7 dozer. 

Note: As of October 26, 2022, 
Pogo has taken corrective 
action in response to this 
finding. They report that 
tailings were removed from 
the slope face and the 
outermost shell layer has been 
restored. 
 
During the site tour, Golder 
personnel observed tailings on 
upper reaches of the 
downstream slope of the Dry 
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Item #a Summary of Requirement Finding Descriptionb  

Stack Tailings Facility (DSTF) 
near the south abutment. The 
permit of the DSTF requires that 
non-mineralized rock be used to 
form the outermost layer of the 
three structural shell zones 
downstream of the General 
Placement Area (see 
APPENDIX C, Photo 19). 
Otherwise, requirement appears 
to be met. 

POO-33 An annual report will be prepared summarizing the 
disturbance for the year, the status of revegetation, the 
results of any test trials, an updated schedule, maps of 
new disturbance, and any proposed modifications to the 
procedures outlined in this plan.  
 

The annual reports include 
figures in Appendix A of the 
reports, showing the current 
configuration of the mine. 
However, it does not specifically 
summarize disturbance for the 
year. There is no discussion of 
schedule. Even if there have 
been no changes, a statement 
should be added confirming this. 

POO-47 A Pogo Environmental Department individual observes 
the monitoring wells at least once per month for physical 
damage and maintains a record of observations in the 
online INX data management software. 

The site currently (starting in 
2021) documents quarterly 
inspections of monitoring wells 
for physical damage during 
monitoring events and tracks 
observations in a spreadsheet. 
Observations are required 
monthly.  

WMP-39 The permittee shall provide the department [ADEC] with 
quarterly monitoring reports summarizing inspection and 
monitoring results required in Section 1.5. Reports shall 
satisfy the following conditions: 
Due Dates - Reports for the first three calendar quarters 
are due within 60 days after the quarter ends, and the 
report for the fourth calendar quarter shall be submitted by 
March 1st of the following year.  
Form – Reports shall be provided in electronic form using 
commercially available software or according to other 
electronic reporting requirements approved by the 
department [ADEC]. Paper copies of the reports are not 
required unless specifically requested.  
Content - Reports shall contain a narrative portion 
discussing data and information collected during the 
preceding quarter. 
Graphing - Reports shall present water quality data in 
graphical form to indicate trends as well as the margin of 
compliance with limits. Graphs of concentration 
measurement versus time must include at least the past 

Non-detect handling appears to 
be at Practical Quantification 
Limit/Reporting Limit (PQL/RL) 
and 1/2 the PQL/RL instead of 
1/2 of the Method Detection Limit 
(MDL) as required.   
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Item #a Summary of Requirement Finding Descriptionb  

five years’ data, if available, and may contain all historic 
data.  
The graphs must also include the parameter, units, and 
applicable permit limit or Water Quality Standards (WQS).  
Multiple stations, identified using symbols in a legend, 
may be included in the same graph.  
Scales shall be proportioned to display the limit or WQS, 
as indicated by a highlighted line, near the top of the 
graph or when data exceeds the limit, the maximum value 
shall be near the top of the graph.  
Formatting shall allow addition of new data to each 
graph’s cumulative data when producing the next 
quarterly report.  
For graphical purposes, non-detect values shall be plotted 
at one half the MDL, and values between the ML and 
MDL shall be plotted at the value of the qualified 
measurement.  
 
Annual Report - In addition to meeting the requirements of 
Section 1.6.2, the fourth quarter report shall serve as an 
annual report. The annual report shall: Be submitted to 
the department [ADEC] by March 1st of the following year; 
Contain an electronic copy (preferably Excel) of the water 
quality data for the reporting year, including the past five 
years’ data, if available, and may contain all historic data 
in spreadsheet form. When a value is less than the 
Minimum Level of Quantification (ML), it must be identified 
as less than the ML, and the ML must be provided. Non-
detect values must be identified as less than the MDL or 
non-detect and the MDL must be provided in the 
electronic water quality data spreadsheets; and address 
the adequacy of the financial responsibility. The permittee 
shall review the Pogo Reclamation and Closure Plan and 
facility conditions assessing changes that have 
significantly impacted the financial responsibility amount. 
The permittee is not required to complete a detailed 
engineering review or submit a new reclamation cost 
model with the annual report. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Annual Report 
The annual reports include a 
section that summarizes the 
current bond cost. The 
discussion does not directly state 
whether there have been any 
changes that significantly impact 
the financial responsibility 
amount. 
 
Non-detect values must be 
identified as less than the MDL 
or non-detect and the MDL must 
be provided in the electronic 
water quality data spreadsheets, 
currently the reporting is utilizing 
the PQL/RL not the MDL.   

Note: 

(a) Additional detail for the audit findings can be found in Audit Protocol provided in APPENDIX A.  

(b) Only findings are summarized in this table and in the text of the report. Opportunities for improvement are identified in 

the Audit Protocol provided in APPENDIX A. 

In conclusion, the Pogo Mine is in general compliance with those environmental permits and authorizations 

reviewed as part of this audit and appears to be very diligent in their operations:  

▪ Overall permitting and regulatory oversight of the mine and associated activities is reasonable and 

appropriate.  
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▪ Monitoring and reporting activities are also in substantial compliance for Pogo. The DSTF, Recycle Tailings 

Pond (RTP), and RTP Dam monitoring systems appear to be functioning according to design based on the 

currently available data and are in compliance with permit conditions.  

▪ Overall operational compliance meets industry standards.  

▪ The Reclamation and Closure Plan (RCP) is substantially complete. 

▪ The Reclamation Cost Estimate (RCE) appears to be adequate to cover surface reclamation as proposed. 
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1.0 INTRODUCTION 

Golder, a member of WSP, conducted an environmental audit of Pogo as required by the ADNR and ADEC for 

NSR. This report provides the audit purpose and approach, audit findings, and any observations and 

recommendations for improvement.  

1.1 Site Description 

Pogo is located on state land in the upper Goodpaster River valley of the Tanana Uplands, about 38 miles 

northeast of Delta Junction, Alaska and 85 miles east-southeast of Fairbanks, Alaska. The Goodpaster River is a 

major north side tributary to the Tanana River in the Yukon drainage basin. Elevations range from approximately 

1,300 ft amsl along the alluvial floodplain to over 4,000 ft amsl along the ridge tops. Pogo has an east-west 

trending ridge with creeks to the south of the ridge draining first into Central Creek and then into the Goodpaster 

River, and creeks on the north side draining directly into the Goodpaster River.  

The Pogo property consists of 1,250 state mining claims covering an area approximately 51,140 acres. The Pogo 

and Faith claims occur in the following townships and ranges of the Fairbanks Meridian: 

▪ T6S, R14E, sections 1-4, 9-15, 22-25, and 36 

▪ T5S, R14E, sections 13-16, 21-28, and 33-36 

▪ T5S, R15E, sections 18-20, and 28-36 

▪ T6S, R15E, sections 1-34 

▪ T5S, R16E, sections 31 

▪ T6S, R16E, sections 6-7, and 18-19 

Access to the mine is provided by a 49.5-mile-long all-season gravel surface road that begins at the end of Shaw 

Creek Road from the Richardson Highway. The access road begins at the Pogo Security Gate and traverses the 

Shaw Creek Hillside and then over the Shaw Creek / Goodpaster watershed divide to the mine site. The mine site 

is an underground facility with multiple surface facilities including: 

▪ Milling facilities 

▪ Filter/paste backfill plant 

▪ Blue tube and paste lines 

▪ Non-mineralized rock stockpile 

▪ Mineralized rock storage areas 

▪ DSTF  

▪ RTP and RTP Dam 

▪ Fuel and materials storage facilities 

▪ Secondary containment facilities 

▪ On-site laboratory 

▪ ORTW 

▪ Seepage collection wells 

▪ Shaw Creek all-season road 

▪ Concurrent reclamation areas 

▪ Monitoring wells and flumes 

▪ Environmental sampling shack 
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1.2 Purpose, Objectives, and Scope 

Facility audits are required in accordance with Pogo’s Millsite Lease (ADL 416949) originally issued by ADNR on 

March 9, 2004, POOA No. F20189500 issued by ADNR on May 24, 2018, and WMP No. 2018DB0001 issued by 

ADEC on November 1, 2018.  

Golder’s preliminary review of the requirements in the Pogo Millsite Lease included the requirements for this Audit 

and are indicated below:  

▪ The audit will be an objective, systematic, and documented review of the conditions, operations, and practices 

related to environmental requirements and environmental management of the Millsite Operations conducted 

under this Lease. The objectives of the audit will be to evaluate: 

▪ Lessee's compliance with state permits and authorizations cited above; 

▪ Lessee's compliance with internal environmental policies, plans, and procedures, and established 

environmental management systems and policies, which are subject to updating, amendment, or revision 

upon mutual agreement of the parties. The lessee shall provide ADNR with an initial list of such plans, 

procedures, and policies prior to commencement of Millsite Operations; 

▪ The reliability and integrity of information relating to environmental reporting and compliance; and 

▪ The adequacy of state oversight to protect state resources. 

The audit provision from the original Millsite Lease has been carried forward in permit renewals, modifications to 

permits, memorandum of understanding, Pogo’s POO, and within the WMP. The previous environmental audit 

report was prepared by HDR (2016). 

The environmental audit at Pogo was conducted to compare and evaluate facility operations against referenced 

permits. The main objective of this audit was to determine if Pogo’s environmental management systems and the 

regulatory controls in place provide reasonable assurances that the environmental objectives in the POO are 

being met, and that the systems and controls are functioning as intended. The audit results may be used by Pogo, 

ADNR, and ADEC to assist in updating, renewing, or issuing authorization and permits; in updating policies, 

plans, and procedures; in determining compliance with permits and authorizations; and in evaluating the 

adequacy of the financial assurances. 

This audit considered specific areas of concerns, including:  

▪ Pogo’s compliance with the POO and WMP;  

▪ Pogo’s controls provide reasonable assurances that the environmental objectives in the current POO and 

WMP are being met;  

▪ That the controls are functioning as intended;  

▪ That the POO and WMP provide environmental protection as required;  

▪ That both the facility management and regulatory oversight provide reasonable assurances that the facility 

and controls are functioning as intended; and  

▪ The adequacy of the reclamation financial assurance. 
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The findings and recommendations in this report are based on the professional judgment, and expertise of the 

auditors. Golder and/or the participating agencies may develop alternative responses to the audit findings that are 

equally acceptable. 

As agreed to by NSR, ADNR, and ADEC, environmental related permits and plans not covered by the audit 

team’s review included: 

▪ Underground Operations 

▪ APDES Water Discharge Permit 

▪ EPA Hazardous Waste 

▪ SPCC Plan 

▪ SWPPP 

▪ USACE 404 Permit  

▪ Potable Water Supply  

▪ Sewage Treatment  

▪ TRI 

▪ Federal Aviation Permits  

▪ ADEC Air Quality Control Permit 

Additionally, it was agreed to by NSR, ADNR, and ADEC to only include Pogo’s access road right-of-way at a high 

level of review.  

1.3 Structure of this Report 

The report is structured in the following major sections:  

▪ Section 1 provides site description, background on the motivation, requirements, and scope of the audit;  

▪ Section 2 describes the audit methods;  

▪ Section 3 provides the audit team’s understanding of features obtained from a review of documents and visits 

to the site and audit findings;  

▪ Section 4 provides the audit conclusion; and 

▪ Section 5 provides limitations. 

Audit findings are summarized at the end of each part in Section 3 and are identified with the identifier provided to 

each item reviewed in the Audit Protocol. The Audit Protocol has been provided in APPENDIX A.  

2.0 AUDIT METHODS 

Golder’s approach to environmental audits recognizes the multi-disciplinary character of these types of projects. 

To that end, the audit team was selected to include a variety of specialties including permitting, impact analyses, 
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geochemistry, engineering, and closure specialists who have the experience to see the “big picture” and specialist 

consultants who provide highly specific input to the process. Golder recognizes that the overall objective of the 

audit is to prepare a systematic and documented review of the conditions, operations, and practices related to 

environmental requirements and environmental management of the operations conducted at Pogo. 

2.1 Approach and Methodology 

Pogo maintains an EDMS for all environmental data related to the site. Responses to data requests were 

provided to the audit team as requested to facilitate record auditing primarily while on-site. Key permits were 

obtained from the ADNR and ADEC project files prior to the on-site audit. Pogo provided additional 

correspondence items as requested.  

The audit broadly followed a standard methodology. In general, the major activities of an audit are:  

▪ Initiating the audit;  

▪ Preparation of audit protocols and agency kickoff conference calls; 

▪ Conducting initial document review of key project permits and environmental plans;  

▪ Preparing for on-site auditing activities;  

▪ Conducting on-site audit activities;  

▪ Preparing, approving, and distributing the audit report;  

▪ Completing the audit; and  

▪ Conducting audit follow-up.  

2.1.1 Audit Team 

Individuals involved in the audit included representatives from ADNR, ADEC, NSR, and Golder. Agency and Site 

representatives are provided in Table 1. All agency individuals and Pogo’s staff are familiar with the mine and 

provided invaluable expertise. 
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Table 1: Agency and Site Representatives 

Name Responsibility 

ADNR 

Mr. William Groom POOA 

Ms. Carolyn Curley POOA 

Mr. Ben Wagner Dam Permit 

Mr. Ben Wagner Dam Permit 

Ms. Kate Harper Large Project Coordinator 

ADEC 

Mr. Tim Pilon WMP 

NSR 

Mr. Russell Gossett Environmental Superintendent 

Ms. Katie Schumacher Environmental Engineer 

Mr. Nathan Kehoe Environmental Coordinator 

 

The audit team consisted of four Golder technical specialists in mining environmental and compliance issues, 

geochemistry, geotechnical engineering, and closure and reclamation. Figure 1 provides the audit team 

organization chart.   

 

 
Figure 1: Golder Audit Team Organization Chart  
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2.1.2 Pre-Audit Activities 

2.1.2.1 Site Visit Preparation 

Preparations for the site visit included safety training required for site access, initial document review, and 

additional coordination with the Pogo Environmental Department. The Pogo Environmental Department, ADNR, 

and ADEC provided files of relevant reports, plans, and permits from their website. Additional information was 

received from NSR for review during onsite audit activities. 

2.1.2.2 Onsite Audit Activities 

The audit team performed the onsite portion of the Pogo audit on June 25, 2022, through June 28, 2022. NSR 

representatives described the mining and reclamation activities at the site. Employees of Golder accompanied the 

audit team during the site visit and were kept informed of preliminary results of the audit and assessments by the 

auditors during the site visit as the information became available.  

2.1.2.3 Interviews 

The auditors met with agency representatives. Interviews included: 

▪ Mr. Tim Pilon – ADEC, Engineer – Division of Water on June 17, 2022 

▪ Mr. William Groom – ADNR, Geologist – Large Mine Program on June 17, 2022 

▪ Ms. Carolyn Curley – ADNR, Geologist – Large Mine Program on June 17, 2022 

▪ Mr. Charles Cobb – ADNR, State Dam Safety Engineer on June 28, 2022 

▪ Mr. Ben Wagner – ADNR, State Dam Safety Engineer on June 28, 2022 

Overall, the interviews provided a high-level summary of the agencies’ understanding of the site’s compliance and 

any of their specific concerns for Pogo. The agency personnel agreed that they believed the site to be in 

compliance with the site’s permit obligations and touted the site for transparent communication on the few 

occurrences that there were issues or concerns.  

2.1.2.4 Close-Out Meeting 

The close-out meeting was held at Pogo on June 28, 2022, to brief NSR on the preliminary findings of the audit. 

Golder presented the initial impressions of the site, and preliminary findings in the major areas, with the caveat 

that additional review could change these preliminary findings. 

2.1.3 Post Audit Activities 

2.1.3.1 Reporting 

The deliverable for this audit is the final report, issued electronically to ADNR, ADEC, and NSR on December 2, 

2022. 

The report includes a comprehensive written record of the audit findings. Each team member was assigned 

sections based on their areas of responsibility and expertise, with the report compiled by the Lead Auditor and 

Project Manager. 
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3.0 AUDIT FINDINGS 

This section provides a summary of the findings relative to Pogo’s permits and internal environmental plans. 

Golder interviewed Pogo operations personnel on the mining and process operations, permit and regulatory 

requirements, monitoring and environmental controls and procedures, data collection, reclamation and closure 

procedures, and environmental reporting. The audit team systematically addressed the adequacy of the 

environmental plans, whether the plans are being followed, and documented the performance of the 

environmental programs during the field audit. A tour of the mine facilities revealed that the site-specific 

environmental systems are in place and being followed.  

The audit team identified and focused on the following areas to evaluate if Pogo’s environmental management 

systems and the regulatory controls in place provide reasonable assurances that the environmental objectives in 

the POO and relevant permits and approvals are being met, and that the systems and controls are functioning as 

intended:  

▪ WMP 

▪ POO 

▪ Other commitments 

3.1 Compliance with State, Local Permits, and Authorization 

Golder conducted a review of the existing project environment management plans, key State permits, relevant 

procedures and guidelines, and State regulations within the Audit Scope. The review included compliance, 

expiration, and renewal requirements.  

Pogo maintains an obligations register and a filing system for all environmental studies and reports, permit and 

compliance information, and agency correspondence related to the Project. The implementation of each 

document terms was checked during the field audit and found to be in compliance in general.  

3.1.1 Shaw Creek All-Season Access Road 

The construction and maintenance of the Shaw Creek All-Season Access Road (access road) is permitted under 

permits ADL 416809 and ADL 417066. During the life of the mine, the first 23 miles of the road is restricted to 

Pogo-related uses and approved commercial timber harvesting. After the mine closes, the first section of the 

access road will not be reclaimed and will remain open to public use. The remaining 26.5 miles beginning on the 

west side of Gilles Creek and ending at the mine site is restricted to Pogo related uses and will be reclaimed upon 

closure of the mine. The right-of-way width is the disturbance footprint associated with the finished road 

(estimated at 100 ft).  

Prior to entering onto the access road all travelers must check in at the Pogo Security Gate where they must 

watch a safety video and are issued necessary safety equipment such as safety vests, wheel chocks, and VHF 

radios. Travelers on the road are required to call in their mile marker position every 5 miles and at specific 

locations on the road as indicated by roadside signs. Additionally, opposing traffic also maintains radio 

communication and it is common practice for drivers to stop while opposing traffic passes. When buses are within 

10 miles, opposing traffic is required to pull off the road until the bus passes their position. The buses have the 

highest priority right-of-way of any vehicle. They do not stop or pull off for any other traffic. These procedures are 

in place to protect the concentration of crew on board the buses. There are also signs along the road that indicate 
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the distance to the next roadside pullout. Pullouts are used to allow opposing traffic to pass and for safety 

purposes if the road suddenly becomes impassable because of weather conditions.  

3.1.2 Waste Management Permit 

The WMP covers disposal and containment of waste in the DSTF, underground mine workings, waste rock and 

ore stockpiles, and the RTP. In addition to disposal of wastes listed above, the WMP covers hazardous chemical 

storage and containment, groundwater and surface water containment systems used to prevent the discharge of 

wastewater, reclamation and closure activities related to all the facilities at the mine site, and financial 

responsibility. The WMP also requires monitoring and reporting of waste disposal. The visual monitoring program 

includes daily, weekly, and annual inspections of the project facilities comprising the waste management system. 

These facilities are described in the Pogo Mine Monitoring Plan.  

3.1.3 Dry Stack Tailings Facility and Recycle Tailings Pond 

The Pogo DSTF has been in operation since February 2006 and is permitted for a capacity of 20 Mt. The DSTF 

was toured from a civil engineering and geochemical perspective. The DSTF was originally designed by AMEC 

and the OMS Manual was issued in January 2006 by AMEC as a guiding document for the construction of the 

DSTF. The OMS Manual was incorporated into the DSTF C&M Plan, which is updated at least every two years to 

include additional information such as field compaction testing, year-by-year plans, geotechnical investigations, 

stability evaluations, and any changes to the construction or operation of the DSTF. The DSTF itself is not 

regulated as a dam under AS 46.17; however, it is considered an appurtenant structure to the regulated RTP Dam 

that is downstream. In addition, the ADNR Dam Safety and Construction Unit provided technical support to the 

Appraisal Unit, both of whom operated under the ADNR-DMLW, and technical review for the design of the Pogo 

DSTF.  

Pogo also has a Solid Waste Monitoring Plan. The physical characteristics of the DSTF are visually inspected by 

equipment operators on days when tailings are being placed. As part of their regular daily inspections, operations 

personnel look for unusual cracks, bulging, and signs of settlement, seepage and erosion on the DSTF.  

Monitoring of the geochemistry of the tailings solids and flotation tailings interstitial water, and the development 

rock is conducted in accordance with the sampling and analytical specifications.  

Sulfur and arsenic content are criteria used to determine whether the development rock is classified as 

mineralized or non-mineralized. A sulfur threshold content of 0.5% is used to distinguish between potentially acid 

generating and non-acid generating mixtures of tailings and development rock. Results to date demonstrate that 

no tailings/rock mixture exceeds the 0.5% sulfur. The other criterion for identifying mineralized development rock 

(arsenic > 600 mg/L) exceeded the threshold value in several composite development rock samples.  

Incidental, non-hazardous, waste is placed within the mineralized rock layer in accordance with the WMP. 

Incidental waste is encapsulated within the DSTF in the same manner as mineralized rock. Incidental waste is 

placed at least 50 ft from the dry stack margins and contained in 6-ft-thick lifts of compacted mineralized rock, 

then covered with at least a two-foot-thick lift of compacted tailings. Filter cake from the Mine Water Treatment 

Plant is placed on compacted tailings and covered with more compacted tailings. Operations personnel are 

trained to place and cover inert, incidental waste so as to prevent blowing debris. Records are kept of the volume 

and description of the incidental non-hazardous waste placed in the DSTF and are reported in the Pogo Mine 

Annual Monitoring Report.  
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The Pogo RTP Dam (NID ID#AK00304) was constructed in 2004/2005. The Pogo RTP Dam is a geomembrane-

lined rockfill structure that provides storage of seepage and runoff water from the DSTF, treated mine drainage, 

and surface runoff from other facilities. Water from the reservoir is used in the mining and milling process or 

treated and discharged. 

The Pogo RTP Dam was approved to operate as a Class II (significant) hazard potential dam as defined in 11 

AAC 93.157 on May 25, 2006. Once every three years, as required by permit, a formal PSI is completed by a 

professional engineer and the results shared with the State Dam Safety official. The first PSI was conducted in 

2007 and the certificate of approval to operate a dam was renewed on December 31, 2007. During the second 

PSI in 2010, ADNR pointed out some defects in the dam break analysis carried out in 2001/2002; the dam break 

analysis failed to evaluate the risk of inundation into the underground working area at the 1875 Portal and 1690 

Portal and the influences on the Goodpaster River recreational cabins. Subsequently, ADNR decided to change 

the hazard potential class of Pogo RTP Dam from Class II to Class I (high).  

The Pogo Environmental Department conducts an inspection of the RTP Dam weekly. Inspections are recorded in 

INX and the Pogo Environmental Department maintains a record of their observations. The visual observations 

include looking for unusual cracks, bulging, settling, seepage and erosion on the RTP dam. A complete checklist 

was developed as part of the RTP Dam O&M Manual.  

The purpose of the O&M Manual is to describe operating and monitoring procedures for the dam and reservoir 

under normal and unusual condition, and to provide guidance and procedures for monitoring, maintenance, and 

routine inspection for the Pogo RTP Dam. 

Based on a review of the monitoring information and reports, discussions with operators and environmental 

personnel, and a visual inspection of the facility, the DSTF and RTP Dam appear to be in general compliance with 

the related permits. Pogo is complying with the RTP O&M Manual, DSTF C&M Plan, and the DSTF Solid Waste 

Monitoring Plan except for the following discrepancies:  

POO-1: During the site tour, Golder personnel observed tailings on upper reaches of the downstream slope of the 

DSTF near the south (left) abutment. The permit of the DSTF requires that non-mineralized rock be used 

to form the outermost layer of the three structural shell zones downstream of the General Placement Area 

(see APPENDIX C, Photo 19). Otherwise, the requirement appears to be met. 

 

Note: As of October 26, 2022, Pogo has taken corrective action in response to this finding. They 

report that tailings were removed from the slope face and the outermost shell layer has been 

restored. 

APPENDIX A contains additional detail regarding the finding and includes opportunities for improvement in 

relation to the DSTF and RTP Dam.  

3.1.4 Secondary Containment 

Pogo’s WMP requires that the permittee provide and maintain secondary containment for all process piping and 

chemical mix tanks containing hazardous or toxic materials. Secondary containment is considered to be 110% of 

the largest tank within one containment, or the total volume of manifolded tanks. No findings were noted during 

the site visit.  
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APPENDIX A contains additional detail regarding the finding and includes opportunities for improvement 

regarding secondary containment.  

3.1.5 Monitoring Program 

Pogo has developed a Mine Monitoring Plan to address requirements of the WMP, the solid waste regulations 18 

AAC 60.800-860, the APDES permit (AK-0054334-1) and also address the requirements of the Potable Water 

System Operation Approval for PWSID: 372643 (Pogo Lower Camp) and PWSID 372685 (Pogo Permanent 

Camp) as well as the State of Alaska Drinking Water Regulations, 18 AAC 80. Golder reviewed this monitoring 

plan to verify compliance with monitoring requirements. 

Pogo has developed a QAPP according to the guidance from the following: EPA Requirements for Quality 

Assurance Plans, EPA QA/R-5 (EPA 2001) and Guidance for Quality Assurance Plans, EPA QA/G-5 (EPA 2002). 

The primary goal of Pogo’s QAPP is to define procedures that assure the quality and integrity of the collected 

samples, the representativeness of the results; the sensitivity, precision and accuracy of the analyses; and the 

completeness of the data. These defined procedures include administrative, sampling, field preparedness, safety, 

data validation, and documentation. A description of the facilities and details of the sampling design are provided 

in the Pogo Mine Monitoring Plan. 

The QAPP is required by Pogo’s APDES permit AK0053341, July 1, 2017, Section 1.6 for discharge of treated 

water to the Goodpaster River. The QAPP is also required by the WMP. The QAPP was approved by both the 

EPA and ADEC. The QAPP was reviewed to verify compliance with monitoring requirements, action limits, and 

data verification and validation. Golder reviewed monitoring data related to these programs over the term of these 

permits and determining if there are any gaps or significant trends in the data. 

The QAPP is periodically reviewed and updated by site personnel to reflect actual site conditions and permit 

monitoring requirements as needed. 

Pogo has a development rock segregation and tracking program to segregate the rock at the approved 

concentrations as described in detail in the QAPP. Development rock segregation is conducted based on arsenic 

and sulfur content to ensure that mineralized development rock is disposed of in a manner that prevents potential 

environmental impacts. Golder evaluated the effectiveness and compliance of the waste rock operational 

characterization and handling. 

Surface water and effluent sampling is conducted according to the schedule and at the station locations described 

in the NPDES Permit, and the Pogo Mine Monitoring Plan and QAPP. Effluent and surface water samples are 

analyzed for the parameters and in conformance with the EPA methods described in the Mine Monitoring Plan 

and the QAPP. 

Permit compliance and sampling and reporting activities are tracked by the Environmental Superintendent. All 

monitoring and inspection data are managed using the Environmental Data Management System or the online 

INX data management software.  

The program generally is conducted in accordance with the sampling, analytical and QA/QC specifications 

presented in the QAPP. The following was noted during the site visit: 
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POO-47: The site currently (starting in 2021) documents quarterly inspections of monitoring wells for physical 

damage during monitoring events and tracks observations in a spreadsheet. Observations are required 

monthly. 

APPENDIX A contains additional detail regarding the finding and includes opportunities for improvement 

regarding the monitoring program.  

3.1.6 Laboratories and Sample Analysis Procedures 

The analytical program associated with the development rock management involves determination of arsenic, 

sulfur, and iron content of sludge (cuttings) samples generated by blasthole drilling or muck samples if sludge is 

not available. The analysis is conducted by wavelength dispersive XRF, which is an appropriate tool for this 

purpose. Pogo has a sample custody and management program.  

The XRF analysis takes place in a laboratory facility used for routine assaying of ore, tailings, and development 

rock. The cleanliness of the laboratory is adequate for this purpose. The XRF machine is periodically 

decontaminated. 

The XRF is operated by personnel who have been trained on the job. No training manual or formal program is 

available, but hands-on training is provided under the supervision of an experienced personnel. Pogo has 

developed and use SOPs for XRF startup and detailed maintenance checks. Pellets resulting from the XRF 

analysis are collected and disposed of in the DSTF. The amount of pellet material is recorded. Personnel from the 

Pogo Environmental Department are present during disposal. Laboratory personnel perform minor repairs on the 

XRF, but qualified consultant technicians repair the serious breakdowns.  

The method reporting limits for arsenic, sulfur, and iron are well below the decision criteria of interest for 

development rock segregation. The XRF results are higher than those for the quarterly composite samples 

indicating that the development rock management to date has been conservative and the amount of mineralized 

development rock likely was overestimated. Although on a quarterly basis, results from XRF and quarterly 

samples may differ, due to the conservative bias of the XRF, the XRF analytical results can be used for decision 

making regarding development rock segregation.  

As part of ongoing QA/QC, a standard with a known arsenic, iron, and sulfur content is included in every analytical 

batch and any observed drift is corrected for automatically twice a day. Analysis of replicate samples was 

performed until approximately 6 months ago, when it was discontinued due to the consistent “good agreement” 

between original and duplicate samples.  

Physical and electronic records of the analytical results are kept in the laboratory and results are sent to the Pogo 

Geology Department for use in development rock management decision-making. 

Water quality sample analysis procedures (i.e., analytical method) are performed at laboratories certified to 

conduct the methods presented in the QAPP. No findings were noted during the site visit.  

APPENDIX A contains additional detail regarding observations and includes opportunities for improvement 

regarding laboratories and sample analysis procedures.  

3.1.7 Groundwater  

Pogo has developed a groundwater monitoring program in accordance with and compliant with the WMP. Well 

locations include downgradient of the ore body, downgradient of the RTP, downgradient of surface solid waste 
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facility and monitoring between the ORTW Pond #2 and the Goodpaster River. The well purge and sampling 

techniques described for each well were reviewed. All groundwater wells except one are purged, and the water 

sample obtained from the well used a dedicated PVC tubing with a check valve located at the bottom of the 

tubing. The tubing is dedicated to avoiding potential cross contamination and the water is withdrawn by moving 

the tube up and down. This purge and sample technique was identified as a consistent method with all the wells 

except one where an air-lift method is used to purge and sample groundwater. The air-lift technique has the 

potential to affect the water quality result for some parameters and potentially could affect the aquifer by 

introducing air into the sample and the formation. No findings were noted during the site visit. 

APPENDIX A contains additional detail regarding observations and includes opportunities for improvement 

regarding the groundwater program.  

3.1.8 Surface Water and Effluent 

Pogo has developed surface water and effluent monitoring programs in accordance with and are compliant with 

the NPDES Permit and the WMP. The ORTW is functioning as permitted.  

Chronic toxicity tests (WET testing) of a sampling location downstream of the water treatment plant and upstream 

from the flow entering the ORTW are conducted annually. The tests are conducted to characterize and measure 

the absolute chronic toxicity of that location and to measure compliance with WET triggers. The results were 

under the toxicity trigger specified in the NPDES Permit. 

In order to assess long term trends in the Goodpaster River, fish tissue monitoring is conducted to monitor metals 

concentration in fish tissues at two stations, one upstream and the other downstream from the project facilities. No 

findings were noted during the site visit. 

APPENDIX A contains additional detail regarding observations and includes opportunities for improvement 

regarding the surface water and effluent program.  

3.1.9 Cyanide Concentrations CIP tailings 

Pogo’s WMP requires that the CIP tailings undergo cyanide destruction after the gold is recovered from the ore in 

the CIP tanks and before they are sent to the paste plant for use as backfill material. After cyanide is destroyed, 

the CIP tailings are stored in the CIP stock tank prior to being sent for mixing with cement and used for backfill in 

the mine. Samples are taken prior to mixing to confirm cyanide destruction. The permit requires that at least 90% 

of the samples contain less than 10 mg/L WAD cyanide and none of the samples contain more than 20 mg/L of 

WAD cyanide. Pogo is in compliance with the WMP by monitoring and controlling the WAD cyanide 

concentrations of the CIP tailings prior to paste backfill use. No findings were noted during the site visit. 

APPENDIX A contains additional detail regarding the findings and includes opportunities for improvement.  

3.1.10 Discharge Permit 

Pogo developed a fluid management plan according to the requirements in the WMP and the Pogo QAPP. Golder 

reviewed the QAPP Fluid Management Plan, water balance data sheets, and associated quarterly and annual 

monitoring reports. The fluid meter station at the RTP was observed. Fluid management appears to be consistent 

with the Fluid Management Plan. Fluid transfers through the project are tracked using flow meters at appropriate 

points and the results are documented in the quarterly and annual monitoring reports. The water balance 

calculations demonstrate that the RTP has significant excess capacity allowing the operator flexibility in managing 
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the project fluids and minimizing discharges to the ORTW. Discharges to the ORTW appear to be infrequent and 

of relatively low annual volume. No findings were noted during the site visit. 

APPENDIX A contains additional detail regarding the findings and includes opportunities for improvement. 

3.1.11 Wildlife  

The site operations personnel are meant to monitor wildlife interactions with the surface waste disposal facilities to 

evaluate impacts that operations may have on wildlife. Documentation of wildlife interactions observed during the 

visual site inspections should be recorded in the Surface Operations Dry Stack Log.  

Any wildlife mortalities that are observed are meant to be recorded in a log maintained at the project site, and the 

Environmental Manager or designate should contact the ADF&G to report wildlife mortalities. No findings were 

noted during the site visit. 

APPENDIX A contains additional detail regarding the findings and includes opportunities for improvement 

regarding wildlife monitoring.  

3.1.12 Reporting Requirements 

Golder reviewed the environmental management and monitoring plans, the monitoring data and associated 

quarterly and annual monitoring reports and the QAPP.  

Pogo submits quarterly and annual reports to the ADNR-DMLW, ADEC, and the EPA summarizing the inspection 

and environmental monitoring results to fulfill the requirements of the ADEC WMP and the EPA NPDES Permit. 

The monitoring results for the annual reports for the years 2019, 2020, and 2021 and quarterly reports for the first 

quarter 2020, third quarter 2021, and first quarter 2022 were reviewed. The following were noted during the site 

visit: 

WMP-39: Non-detect handling appears to be at PQL/RL and 1/2 the PQL/RL instead of 1/2 the MDL as required.  

The annual reports include a section that summarizes the current bond cost. The discussion does not 

directly state whether there have been any changes that significantly impact the financial responsibility 

amount.  

Non-detect values must be identified as less than the MDL or non-detect and the MDL must be provided 

in the electronic water quality data spreadsheets, currently the reporting is utilizing the PQl/RL not the 

MDL. 

APPENDIX A contains additional detail regarding the findings and includes opportunities for improvement.  

3.1.13 Reclamation and Closure  

Golder reviewed the Pogo RCP Update dated December 2018, including the RCE. The RCP and the site 

conditions indicated that the plan was comprehensive and described in detail the steps that would be taken to 

close and reclaim the site. Golder compared the 2018 RCP Update to the requirements for closure listed in 

Reclamation Performance Standards (11 AAC 97 Article 2), Article 3 (Reclamation Plan) and Article 4 

(Reclamation Bonding). 

The audit team determined that the 2018 RCP Update largely addresses all requirements of 11 AAC 97. The RCP 

Update addresses all required elements of 11 AAC 97 Article 2 and 3. The audit team also evaluated compliance 
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with the RCP by Pogo. It is important to note that most of the RCP commitments will not need to be performed 

until the site ceases mining.   

The only commitment in the 2018 RCP Update that is a current requirement is the commitment to salvage and 

appropriately store growth media. The audit team observed the growth media stockpiles. Pogo maintains records 

of the location of the stockpiles and volumes stored in each stockpile. We observed one new stockpile where 

coarse rock was mixed with growth media. The material was removed during the site visit. One observation is that 

the growth media stockpiles are not clearly marked in the field. 

Golder recommends that Pogo post signs at the stockpiles clearly stating that the location is a growth media 

stockpile and stating that no other material can be placed in the stockpiles.   

Golder reviewed the following RCE for compliance with the following ADNR guidance documents: 

▪ Draft Mine Closure and RCE Guidelines, dated December 2013 (ADNR/ADEC 2013) (not yet approved by 

agencies) 

▪ Mine Closure and Reclamation Cost Estimation Guidelines: Indirect Costs Categories, dated April 2015 

(DOWL 2015) (not yet approved by agencies) 

Salient features of this review are present below. 

▪ A Reclamation and Closure Cost Estimate was produced for Pogo in February 2017 using the SRCE model.  

▪ The Reclamation and Closure Cost Estimate is detailed. All of the major facilities and many of the incidental 

items are listed and provided with reclamation costs. The general approach and assumptions used in the 

calculation of the reclamation and closure costs appear reasonable and extensive.  

▪ A sampling of Building Demolition showed reasonable agreement with published values for building 

demolition. However, these costs were difficult to evaluate due to the nature of the information presented in 

the cost estimates.  

▪ The cost of Adit and Raise Plugs compared favorably with cost estimates prepared for other mines.  

▪ Issue 33 of “Pamphlet 600 - Laborers’ & Mechanics’ Minimum Rates of Pay” (Pamphlet 600), published by the 

Alaska Department of Labor & Workforce Development, effective September 1, 2016, was used to estimate 

hourly labor rates.  

▪ Equipment Owning Costs were obtained from NC Machinery, Fairbanks, Alaska.  

▪ Costs for the GET Consumption and Tire Cost Table in the Cost Data File were calculated by adjusting 2016 

Nevada rates to Fairbanks, Alaska using weighted average city cost indexes provided in the “R.S. Means 

Heavy Construction Data” (R.S. Means) handbook. 

▪ Equipment production rates were calculated within SRCE using data from the CAT Handbook or RS Means. 

Both sources are standard industry sources and considered accurate.  

▪ The evaluation of the Post-Closure Water Treatment, Monitoring, and Site Maintenance used the costs that 

were being experienced by Pogo in 2016. Water treatment costs in the 2016 Cost Estimate were considered 

to be adequate. 
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▪ Contractor Indirect Cost Factors are recommended in DOWL (2015). Suggested values for the following 

indirect cost factors are:  

▪ Contractor Overhead and Profit: ADNR guidance recommends 6% to 10% of direct costs for profit and 

4% to 8% for overhead. The RCE uses 6% for overhead and 8% for profit, a total of 14%.  

▪ Performance and Payment Bonds: ADNR guidance recommends 2.5% to 3.5% applied to the sum of the 

Direct Costs.  The RCE uses 3%. 

▪ Liability Insurance: ADNR guidance recommends 1.5% of the sum of the Labor Costs. The RCE uses 

3%. 

▪ Contract Administration: ADNR guidance recommends 5% to 9% of the sum of the Direct Costs. The 

RCE uses 7%. 

▪ Engineering Design and Construction: ADNR guidance recommends 3% to 7% of the sum of the Direct 

Costs. The RCE uses 5%.  

▪ Contingency: ADNR guidance recommends 10% to 20% of the sum of the Direct Costs. The RCE uses 

8%.  

▪ The 2016 Cost Estimate includes a 2-year period for holding costs.  

The ADNR guidance recommends that mobilization and demobilization costs be included as direct costs. The 

RCE calculates mobilization and demobilization costs using rates provided by NC Machinery to mobilize 

equipment from Fairbanks. 

The combined indirect costs as a percentage of the direct cost in the RCE is 40%. This falls within the range of 

the recommended percent from ADNR (32% to 59%). 

ADNR guidelines require, to account for inflation and thus “interest-proof” a bond, add five years of compounded 

interest based on the average value over the last five years of Anchorage’s CPI values. The bond cost includes 

an adjustment for inflation for a five-year period, based on the CPI change over the previous five years, calculated 

as 8%. 

The June 2018 RCE total was $71,907,739. Pogo provided a personal bond document dated August 2, 2018, in 

the amount of $71,908,000.   

The POOA expires May 23, 2023. Pogo is updating the RECP and RCE to submit as part of the renewal 

application.   

The RCP and RCE are referenced in the Millsite Lease (ADL No. 416949) and the WMP. The audit team 

reviewed Pogo’s compliance with stipulations in the permits. 

One finding was identified related to reporting requirements. 

Section 5.2 of the RCP, states,” An annual report will be prepared summarizing the disturbance for the year, the 

status of revegetation, the results of any test trials, an updated schedule, maps of new disturbance, and any 

proposed modifications to the procedures outlined in this plan.” 
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POO-33: The annual reports include figures in Appendix A of the reports, showing the current configuration of the 

mine. However, it does not specifically summarize disturbance for the year. There is no discussion of 

schedule. Even if there have been no changes, a statement should be added confirming this. 

APPENDIX A contains additional detail regarding the finding and includes opportunities for improvement 

regarding reclamation and closure.  

3.2 Reliability and Integrity of Information Relating to Environmental 
Reporting and Compliance 

Direct field observations were completed to determine the reliability of reported information and to verify additional 

information provided through interviews with key mine personnel. Site observations focused on the environmental 

controls, reclamation activities, and monitoring systems. 

Mine operations and facilities that were inspected included the following: milling and beneficiation facilities; 

processing and surface maintenance operations; paste backfill plant; non-mineralized rock stockpile; mineralized 

rock storage area; temporary rock storage areas; DSTF; RTP and RTP Dam; fuel and materials storage facilities; 

water supply wells; sewage treatment plant; water treatment plant; ORTW; two potable water treatment plants; 

seepage collection wells; Shaw Creek Hillside all-season road monitoring facilities; and file system. 

The reliability and integrity of information for reporting and compliance is adequate. The staff is well organized, 

knowledgeable, and well-trained on environmental management for mines. 

3.3 Adequacy of State Oversight to Protect State Resources 

In order to determine the adequacy of state oversight to protect state resources, Golder interviewed staff from the 

following agencies: ADNR, Fairbanks (Division of Mining, Land and Water Management); ADEC (Division of 

Water; Division of Environmental Health), Fairbanks; and ADNR (Dam Safety), Anchorage. The audit team 

interviewed various agency representatives, as presented in Section 2.1.2.3 and reviewed previous inspection 

reports. The reports include inspections tours completed in 2018 through 2022. The reports summarize their 

inspection activities and include findings, observations, and photographs. The inspections have included staff 

from ADNR, ADEC, and ADF&G. Inspections included construction activities, the general mine site, and 

environmentally sensitive areas along the access road. The regulatory agency personnel for this project appear 

knowledgeable and have ample understanding of mining practices, environmental mitigation measures, and the 

State regulations. 

3.4 Adherence with Pollution Prevention Strategy 

In accordance with State regulation (AS 46.06.021) in order to prevent and minimize present and future pollution, 

when making management decisions that affect waste generation, Pogo has considered the following order of 

priority options:  

1) Waste source reduction;  

2) Recycling of waste;  

3) Waste treatment; and  

4) Waste disposal.  
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The audit team observed that Pogo was implementing the waste prevention and minimization strategies 

throughout different areas of the mine. Pogo recycles most of the process water from the process circuit. Pogo’s 

Environmental Department has developed and implemented many recycling programs. 

The RCP describes reclamation and closure principles that include pollution prevention strategies focused on 

implementing best management practices for drainage and erosion control, re-vegetation, and following the 

mine’s SWPPP. Closure activities would be implemented immediately following cessation of mining activities 

including removal of chemicals, storage tanks, and other hazardous materials from the site for off-site disposal or 

reuse. 

4.0 CONCLUSION 

Golder used the information gathered during the audit to identify the site’s applicable environmental regulations 

and permits, complete the audit protocol, and identify gaps against those requirements. The completed audit 

protocol along with associated findings are provided in APPENDIX A along with related regulatory and/or permit 

references.  

Golder has assigned identified gaps as either findings or recommendations. A finding indicates a clear gap in 

meeting an environmental regulatory compliance obligation. A recommendation indicates that there is an 

opportunity to enhance management of a potential environmental risk, but currently there is not a clear regulatory 

compliance concern. A recommendation may lead to a future finding if left unmanaged. 

Overall, Golder found Pogo in general compliance with State permits and authorizations. 

5.0 LIMITATIONS 

This report is based solely on the conditions on the site encountered at the time of the site visit June 25, 2022 

through June 28, 2022; interviews with members of the ADNR and ADEC team; interviews with the NSR team; 

and documentation provided by the State of Alaska and NSR. The work program followed the standard of care 

expected of professionals undertaking similar work in the State of Alaska under similar conditions. No warranty 

expressed or implied is made. 
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Pogo Mine 5 Year Environmental Audit - 2022 

Photograph 69:  

Empty drums – not marked 

as “Empty” 

 

 

Photograph 70:  

Unlabeled drums 

experiencing corrosion in 

conex associated with the 

2150 propane tank yard 
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Pogo Mine 5 Year Environmental Audit - 2022 

Photograph 71:  

Unlabeled drums, one with 

missing plug near upper 

camp fuel island 

 

 

Photograph 72:  

Overgrown vegetation in 

propane yard 
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Pogo Mine 5 Year Environmental Audit - 2022 

Photograph 73:  

Pipes experiencing corrosion 

in propane yard. Overgrown 

vegetation in containment 

area.  

 

 

Photograph 74:  

Overgrown vegetation and 

rock fall into upper camp fuel 

island 
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Pogo Mine 5 Year Environmental Audit - 2022 

Photograph 75:  

New upper camp fuel island. 

Recommendation to 

complete a concrete apron 

for fueling. 

 

 

Photograph 76:  

Haz waste bin by upper 

camp fuel island was unable 

to close securely.  
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Pogo Mine 5 Year Environmental Audit - 2022 

Photograph 77:  

It is unknown where the 

lined containment ends for 

the upper camp fuel island. 

Distribution lines to the new 

fuel station are not believed 

to have secondary 

containment. 

 

 

Photograph 78:  

Wash Bay 
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Pogo Mine 5 Year Environmental Audit - 2022 

Photograph 79:  

Wash Bay’s oil water 

separator 
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Pogo Mine 5 Year Environmental Audit - 2022 

Photograph 80:  

Wash Bay sump material 

placement 

 

 

Photograph 81:  

General Housekeeping – 

material drum being used for 

cigarette butts near 

warehouse area 
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Photograph 82:  

Growth Media Stockpile 

 

 

Photograph 83:  

Material Stockpile 
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Photograph 84:  

Inlet from river to upper pond 
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Photograph 85:  

NPDES Outfall 001 to river  

 

 

Photograph 86:  

NPDES Outfall 001 testing 

station 
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Photograph 87:  

NPDES Outfall 001 testing 

station permit requirements 

 

  

Photograph 88:  

NPDES Outfall 001 testing 

station log book 
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Photograph 89:  

Lower Camp fueling station 

 

 

Photograph 90:  

General Housekeeping. 

Barrel contents do not match 

barrel labels. Barrels are not 

considered “RCRA Closed” 
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Photograph 98:  

Pump guarding at sensitive 

area along access road 
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