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Sect·on 1 

Introduction 

Homestake Mining Company of California (HMC) has developed this Corrective Action Plan (CAP) 
based on the conclusions of the Root Cause Analysis (RCA) Report that was submitted to the U.S. 
Nuclear Regulatory Agency (NRC) on September 15, 2017 (Agencywide Documents Access and 
Management System [ADAMS] Accession Number [No.] ML17263A125). HMC prepared the RCA 
pursuant to the Confirmatory Order (CO) Modifying License dated March 28, 2017 issued to HMC by 
the NRC (ADAMS Accession Nos. ML17060A753 and ML17061A455). HMC is the Licensee for 
Materials License Number SUA-1471 (License), and the CO was issued by the NRC under Docket No. 
040-08903. The CO resulted from a Settlement Agreement between HMC and the NRC negotiated 
during mediation associated with five apparent violations, listed in an NRC letter to HMC dated 
October 4, 2016 (ADAMS Accession No. 16251A526). The HMC Grants Reclamation Project (GRP or 
"Site") is located near Grants, New Mexico. 

HMC submitted a Root Cause Protocol (RCP) to the NRC on the due date of July 26, 2017 (ADAMS 
Accession No. ML17212A026) in accordance with Condition 1 of the CO. The RCP was used to 
analyze the causes of the five apparent violations, and the results of the RCA were subm itted to the 
NRC on the due date of September 15, 2017 (ADAMS Accession No. ML17263A125) in accordance 
with Condition 2 of the CO. The NRC acknowledged receipt of the RCA Report in a letter to HMC 
dated October 19, 2017 (ADAMS Accession No. ML17241A299). 

The findings presented in the RCA Report identified the following seven categories of root causes 
and contributing factors for the five apparent violations in the CO: 

• HMC Management 

• Regulatory Oversight 

• Communications 

• HMC Staff 

• Planning 

• Control 

• Inadequate Resources 

The linkage between the identified root cause(s) and the proposed corrective actions, and the results 
that the proposed corrective actions are intended to create must be described. The scope of the 
corrective actions depends on the nature and scope of, and risks posed by, the causal factors. The 
corrective actions must be sufficiently comprehensive to address each of the causal factors 
ident ified in the RCA, and must include steps to reasonably prevent the re-occurrence of the specific 
violation as well as similar violations. Selection of appropriate corrective actions should also 
consider the potential that the corrective actions may degrade some other aspect of protection for 
publ ic health, safety, and the environment, as well as the potential impact the corrective actions may 
have on other Site operations. In addition, the corrective actions must include elements that provide 
for assessment of action efficacy and follow up actions, as appropriate. 
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This CAP (which is not to be confused with the Groundwater CAP that was also referenced in the CO) 
includes the following: 1) a plan for implementing and evaluating the effectiveness of the proposed 
corrective actions; 2) a schedule for implementation of the proposed corrective actions; 3) the 
methods to be used to evaluate the effectiveness of the individual corrective actions; and 4) a time
frame or frequency for determining the effectiveness of the corrective actions, which may vary 
depending on the problem-specific corrective action. The implementation schedule includes a 
schedule for reporting to the NRC on effectiveness monitoring and reporting. 

To assist in formulating the proposed corrective actions summarized in this CAP, HMC primarily 
relied on guidance provided in the following two documents: 

1. "Root Cause Analysis Guidance Document", U.S. Department of Energy (DOE) Guideline, 
DOE-NE-STD-1004-92, February 1992. 

2. "Information Notice No. 96-28: Suggested Guidance Relating to Development and 
Implementation of Corrective Action", prepared by the NRC, May 1, 1996. 

The corrective actions completed, initiated, and proposed by HMC to address each apparent 
violation are summarized in this CAP. Section 2 presents the completed corrective actions taken to 
address each apparent violation. Additional corrective actions that have been initiated, are on-going, 
or are proposed for each apparent violation are summarized in Section 3. Parties responsible for 
implementing and overseeing the proposed corrective actions, the proposed methods for monitoring 
and documentation of the corrective actions efficacy, and a schedule for implementation are 
included in Section 4. References cited in this CAP are listed in Section 5. Copies of the RCP and 
RCA Report are provided in Appendices A and B, respectively. 
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Section 2 

Completed Corrective Actions 
As summarized in the following sections, HMC has completed corrective actions to initially address 
the root causes of the five apparent violations. The apparent violation is indicated in bold italics and 
the completed corrective actions follow thereafter. 

2.1 Apparent Violation 1 
"Implementation of the Reinjection Program in a manner inconsistent with the groundwater CAP" 

The following corrective actions have been completed to address Apparent Violation 1: 

1. In August 2016, HMC ceased the re-injection program that involved the collection of 
slightly impacted alluvial groundwater from outside the zone of alluvial aquifer hydraulic 
containment (from L-area wells) and injection of that water back into alluvial aquifer 
within the zone of hydraulic containment. 

2. HMC submitted the "Collection for Re-Injection Mass Balance/Removal Analysis" to the 
NRC on July 26, 2017, as required by Condition 8 of the CO (ADAMS Accession Nos. 
ML17212A027 and ML17212A028). It was concluded in the analysis that any impact 
of the collection for re-injection program on the progress of the aquifer restoration 
program as estimated in the 2012 CAP would have been very minor. The NRC 
acknowledged receipt of this analysis in a letter to HMC dated August 1, 2017 (ADAMS 
Accession No. ML17213A291). 

2.2 Apparent Violation 2 
"Discharge of liquid effluents at Sampling Point 2 (SP2) in excess of the Site groundwater protection 
standards (GWPS) established in the License" 

The following corrective actions have been completed to address Apparent Violation 2: 

1. In September 2016, HMC adjusted operations to better ensure compliance with the 
Ground Water Protection Standards (GWPS) at SP2, as indicated in an interna l HMC 
memo dated April 18, 2017 and in an HMC letter to the NRC dated April 27, 2017 
(ADAMS Accession No. ML17121A311). Specifically, HMC increased the amount of 
fresh water pumped from the San Andres-Glorieta (SAG) aquifer to the Post-Treatment 
Tank (PTI) to a consistent rate of 300 gallons per minute (gpm). This action preceded 
the issuance of the CO and complies with Condition 9 of the CO. The basis for 
increasing the amount of fresh water to the PTI was documented in a letter from Hydro
Engineering, Inc. to HMC dated June 1, 2017. 

2. HMC submitted the "Analysis of the Impact of the Exceedances of Ground-Water 
Protection Standards in Injection Water" to the NRC on July 26, 2017, as required by 
Condition 10 of the CO (ADAMS Accession Nos. ML17212A027 and ML17212A029). 
HMC's analysis concluded that no significant impacts occurred by injecting water with 
concentrations exceeding the GWPS as represented by SP2 into the alluvial aquifer. 
The NRC acknowledged receipt of this analysis in a letter to HMC dated August 1, 2017 
(ADAMS Accession No. ML17213A291). 
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3. In License Amendment 49 dated March 28, 2017 (ADAMS Accession No. 
ML17061A464), License Condition (LC) 35C was revised to exclude all sampling 
requirements at sampling point SP1, to specifically indicate that composite samples 
from SP2 will be collected monthly and analyzed for constituents listed in LC 358, and 
to provide that the results of monthly sampling at SP2 will be reported in the semi
annual and annual reports. These reports will include assessment of the sampling 
results with respect to the standards for constituents listed in LC 358. The analytical 
parameters monitored at SP2 and the frequency of monitoring are indicated in Table 1. 

4. HMC submitted an amended Standard Operating Procedure (SOP) (HMC SOP-15) on the 
monthly sampling and reporting procedures for SP2 to the NRC on July 26, 2017, as 
requ ired by Condition 12 of the CO (ADAMS Accession No. ML17212A025). The NRC 
acknowledged receipt of this amended SOP in a letter to HMC dated August 1, 2017 
(ADAMS Accession No. ML17213A291). 

2.3 Apparent Violation 3 
"Failure to report to NRC the results of all effluent monitoring required by the License, specifically for 
SP1andSP2" 

The following corrective actions have been completed to address Apparent Violation 3: 

1. In License Amendment 49 dated March 28, 2017 (ADAMS Accession No. 
ML17061A464), LC 15 was revised to indicate that the results of all environmental 
monitoring required by the License shall be reported semi-annually. Also, LC 35C was 
revised to exclude all sampling requirements at sampling point SP1, to specifically 
indicate that composite samples from SP2 will be collected monthly and analyzed for 
constituents listed in LC 358, and that the results of monthly sampling at SP2 will be 
reported in the semi-annual and annual reports. 

2. HMC submitted an amended SOP (HMC SOP-15) on the monthly sampling and reporting 
procedures for SP2 to the NRC on July 26, 2017, as required by Condition 12 of the CO 
(ADAMS Accession No. ML17212A025). The NRC acknowledged receipt of th is 
amended SOP in a letter to HMC dated August 1, 2017 (ADAMS Accession No. 
ML17213A291). 

2.4 Apparent Violation 4 
"Failure to obtain monthly composite samples as required by the License, specifically for SP1 and 
SP2" 

The following corrective actions have been completed to address Apparent Violation 4: 

1. In License Amendment 49 dated March 28, 2017 (ADAMS Accession · No. 
ML17061A464), LC 35C was revised to exclude all sampling requ irements at sampling 
point SP1, to specifically indicate that composite samples from SP2 will be collected 
monthly and analyzed for constituents listed in LC 358, and to provide that the results 
of monthly sampling at SP2 will be reported in the semi-annual and annual reports . 

2. HMC submitted an amended SOP (HMC SOP-15) on the monthly sampling and reporting 
procedures for SP2 to the NRC on July 26, 2017, as required by Condition 12 of the CO 
(ADAMS Accession No. ML17212A025). The NRC acknowledged receipt of this 
amended SOP in a letter to HMC dated August 1, 2017 (ADAMS Accession No. 
ML17213A291). 
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2.5 Apparent Violation 5 
"The discharge of liquid effluents containing byproduct material to land application areas without 
first obtaining NRC approval" 

The following corrective actions have been completed to address Apparent Violation 5: 

1. HMC terminated the land application program in 2012. HMC has established a practice 
prohibiting the land application of any Site effluents. 

2. In an internal memo dated June 16, 2017, HMC verified and documented that the 
former land application areas are not being used to grow crops, graze farm animals, 
etc. , and documentation (memo with attached photographs) will be available on-Site for 
review during future NRC inspections. 

3. HMC submitted the "Land Application Impact Assessment" to the NRC on September 
25, 2017, as required by Condition 14 of the CO (ADAMS Accession No. 
ML17270A066). The results of the analysis indicated that the radiological dose to 
existing or future occupants of the land on and near the former irrigation areas is 
extremely small (less than 1 percent [%] of public dose limits per or based upon 10 
Code of Federal Regulations [CFR] 20.1301). 
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Section 3 

Additional Corrective Actions 
HMC has initiated or proposed additional corrective actions to address the facto rs of the root causes 
and to prevent the re-occurrence of the apparent violation . These additional corrective actions are 
summarized in the following sections and in Tables 2 and 3 by root cause and by apparent 
violations, respectively. Table 2 identifies the party(ies) responsible to implement each corrective 
action , and a proposed start and end date for each corrective action . 

3.1 Apparent Violation 1 
"Implementation of the Reinjection Program in a manner inconsistent with the groundwater CAP" 

As discussed in more detail in the RCA Report, the root causes of this apparent violation included: 1) 
poor or insufficient communications between HMC and the NRC; and 2) HMC personnel not fully 
understanding their regulatory obligations to clarify the structure of what is admittedly a complex 
regulatory environment at the Site due to a lack of tra ining and implementation of a culture of 
ownership and responsibility. 

Communications 

As a means of improving communications between HMC and the NRC, and improving coordination 
among HMC and all of the regulatory agencies, the current HMC Closure Manager leads frequent 
conference calls with the NRC to discuss operations and regulatory activities at the Site, as well as 
monthly conference calls with the NRC, the U.S. Environmental Protection Agency (EPA), DOE, the 
New Mexico Environment Department (NMED), and the New Mexico Office of the State Engineer 
(NMOSE) to update the regulatory agencies on the status of remediation activities at the Site. These 
conference calls shall continue until closure activities are completed at the Site or until the parties 
(HMC and the Agencies) agree that a different communication freq·uency or process to inform 
collectively has been established otherwise. 

HMC proposes that NRC consider, then fully support initiating a process where topical discussions 
during scheduled conference calls between HMC and NRC (and other participating parties) are 
documented in written form by the permittee. After each call with the NRC and/or other agencies, 
HMC will summarize the main topics and key points of discussion, any resulting action items, and 
any conclusions/outcomes reached during the call into a written document that can be distributed . 
The form will include spaces/boxes for the call participants to acknowledge by signature or initials 
that they concur with the conclusions and action items indicated on the form of any distributed call
related summaries released by the permittee. The intent of this documentation procedure is to 
minimize the potential for misunderstandings to occur between the parties. Also, this written form 
will provide and support the historical record for subsequent HMC, NRC, and/or other entities to 
review any action items agreed to at the time of the call. HMC will request concurrence from the 
NRC that it will follow this proposed process before it can be implemented. 

HMC also has actively pursued a deepening of the current relationship with the NRC by actually and 
proactively communicating with the NRC to obtain NRC "buy-in" before HMC proceeds with any new 
action or change in existing procedures or License-related conditions that may need revision as a 
resu lt of fulfillment of the CO. The intent of this "culture change" and these conference calls is to 
increase the level and quality of communications between HMC and the NRC and other regulatory 
agencies so that this root cause (inadequate communications) does not recur. 
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HMC has also modified its SOP-10 (Procedure for Conducting a Safety and Environmental Review 
Panel [SERP]) to include preliminary verbal discussions with the NRC and other applicable regulatory 
agencies (such as NMED) as needed as part of the corrective action scoping process. The objective 
of the modification is to ensure that the SERP process is indeed appropriate for the proposed action, 
and to seek input in advance from the NRC and other agencies so the resulting SERP documentation 
or License and/or permit amendment application will be complete and aligned in advance of any 
submission for authorization within the Site remedial objectives and ultimate DOE delivery or 
turnover. 

Staffing/Resources 

To address the other factors that contributed to Apparent Violation 1, HMC has initiated the process 
of hiring for a full-time role a person with relevant environmental and regulatory compliance 
experience to be the full-time on-Site "Environmental Compliance Professional ". This person will be 
responsible for 1) informing Site management/staff and corporate management of the State and 
Federal regulations; 2) ensuring that Site closure activities comply with applicable rules and 
regulations as interpreted , implemented, or executed within the approved procedures; and 3) that 
the Site remains current with changing regulations likely to affect the Site and its compliance-re lated 
obligations. This person will report directly to the Closure Manager and may have the additional 
responsibilities of Site Health and Safety (H&S) Officer and/or Quality Assurance (QA) Professional. 
HMC may use a person from a contractor to temporarily fill this role until a suitable candidate is 
permanently hired, trained, and released into the organization. 

In addition to the Environmental Compliance Professional position, HMC has initiated the process of 
hiring two additional "Environmental Technicians" as well as a "Staff Engineer" and a "Staff 
Hydrologist". These new full-time positions will reduce the workload and responsibilities of the 
existi ng Site management and staff. These additional professionals shall support enhanced 
operating and reporting actions derived from the RCA CAP process to fulfill compliance with 
applicable License, permit, and other regulatory requirements. The Staff Engineer and the Staff 
Hydrologist will report directly to the Closure Manager. 

At the corporate level, HMC's parent company and its affiliates, Barrick Gold (Barrick), has 
sign ificantly increased its involvement at the facility and has more actively interfaced with Site 
management/staff and the NRC subsequent to the CO agreement and seeks to continue to ensure 
that the Site has the resources needed to successfully conduct remediation-related activities in 
compliance with the License and applicable regulations. Recently, to demonstrate its commitment, 
Barrick has provided additional financial resources to hire personnel at the Site, and to support the 
preparation of the documents needed to bring the Site in compliance with its NRC License. Barrick 
also will assist Site personnel in the use of existing company Standards, Obligations, and 
performance-related facility control tools or resources that are available at the corporate level, some 
of which the RCA noted lacking or contributing to the performance compliance issues identified 
with in the CO and the NRC Level 4 "Notice of Violations" (NOVs). Examples of these tools include the 
documents "Formal Risk Assessment (FRA) Guideline" and "Management of Change (MOC) Standard 
and Procedure" as well as several safety related policies that are available on Barrick's internal on
line systems, which provide high-level corporate standards and procedures that will be implemented 
to support an NRC Licensing Facility not normally found within corporate enterprise solutions of the 
world's largest gold mining company. 

Control Documents 

HMC has initiated the preparation of an "Environmental Obligations Register" (EOR) to assist with 
tracking regulatory, License and Permit requirements with which Site operations must perform to 
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comply. In the EOR, HMC will list the individual License and Permit requirements as well as key 
components to fulfill, including the frequency and date commitments are entered, assigned, and 
fulfilled for each listed obligation in the EOR. The Environmental Compliance Professional will be 
responsible for ensuring that appropriate actions are taken to comply with HMC's obligations, for 
keeping the EOR updated and current, and for informing Site/corporate management and staff of all 
external submissions released to fulfill permit or regulatory compliance objectives held within the 
EOR. Revisions to or modifications of published EOR obligations will be updated based upon the 
frequency of those changes once identified external to the EOR. 

As required by Condition 3 of the CO, HMC will prepare a Self-Assessment report that may identify 
additional changes to programs and procedures, as well as revisions to the NRC License and NMED 
Discharge Permit, to provide improved clarity on meeting applicable regulatory obligations to 
describe and sustain within the EOR, and among operating staff and facility and area management. 

Training 

As required by Condition 7 of the CO, HMC also has initiated the development of a Regulatory 
Training Program for Site management and staff. This training program will address: 1) the specific 
requirements of HMC's NRC License SUA-1471 and NMED Discharge Permit DP-200; 2) all linked or 
connected documents and procedures referenced in the License and Discharge Permit; 3) applicable 
obligations of applicable regulations, such as 10 CFR 20 (Standards for Protection Against 
Rad iation), 10 CFR 40 (Domestic Licensing), 10 CFR 51 (National Environmental Policy Act [NEPA]), 
and 10 CFR 61 (Licensing Requirements for Land Disposal of Radioactive Waste); 4) applicable 
portions of 40 CFR 192 and 40 CFR 264; 5) obligations described within New Mexico Administrative 
Code (NMAC) 20.6 (Water Quality); and 6) the roles and jurisdictions of the NRC, the EPA, and NMED 
over activities, including external reporting, at the Site. All Site management, staff, and applicable 
contractors/vendors will be required to complete this training annually or as deemed necessary by 
the Site Closure Manager if more frequent than annually. This training program will be administered 
by designated Site management personnel (Environmental Compliance Professional and/or 
Radiation Safety Officer [RSO]). As a means of keeping topics in the training program "fresh" in the 
minds of Site personnel , selected components of the training program will be topics for review during 
weekly "tool box" meetings with Site management and staff. Those weekly sessions are not 
intended to fulfill but only to enhance and support the more comprehensive training requirements 
mentioned in the program. 

Summary 

The on-going and proposed corrective actions summarized in this section to address Apparent 
Violation 1 will adequately address the identified root causes and associated causal factors so that 
the potential recurrence of this and similar types of violations is minimized. The resources required 
for successful development, implementation, and continued effectiveness of these corrective actions 
are being and will continue to be committed to this Site. 

The consequences of implementing these proposed corrective actions are only beneficial to the 
overall operations at the Site, and negative impacts to specific work areas, to worker H&S, and the 
environment are not anticipated. If these corrective actions are not implemented, then the 
likelihood that this apparent violation and similar violations will recur increases. The potential 
challenge to HMC is identifying and hiring persons for the full-time role of Environmental Compliance 
Professional and the additional Site staff positions (two Environmental Technicians, one Hydrologist, 
and one Engineer) respectively, at the Site in a timely manner. However, until those persons are 
hired, persons from contractors knowledgeable of Site operations will be used prior to filling those 
roles. Other potential challenges to HMC include: 1) causing a "change in culture" that includes 
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increased corporate management better focused on the current and future Site needs; 2) increased 
openness, "transparency", and proactive communication with the Agencies; and 3) better staff 
ownership and responsibilities to recognize EOR obligation compliance actions for each task to 
document control and adherence to applicable regulations. This includes understanding how "why" 
tasks must be performed and how the data collected by the collective performance can be assessed 
by staff, furthering the ownership of their individual and facility-related roles. HMC believes 
immediate to this "culture change", the Site and its employees will ga in greater performance metrics 
while providing measurable progress to turning this Site over to the DOE. 

3.2 Apparent Violation 2 
"Discharge of liquid effluents at Sampling Point 2 (SP2) in excess of the Site groundwater protection 
standards (GWPS) established in the License" 

The root causes of this violation identified in the RCA Report included: 1) the lack of a preventative 
maintenance program for the original and upgraded Reverse Osmosis (RO) Plants; 2) an insufficient 
focus on compl iance by HMC's staff and the Closure Managers involved ; and 3) insufficient 
resources dedicated to resolving RO Plant performance issues, which were exacerbated by unclear 
or ambiguous License language that led to an inadequate understand ing of the License 
requirements. As indicated in Section 2.2, LC 35C was revised in Amendment 49 to clearly define 
that composite samples will be collected monthly from SP2 to address the unclear and ambiguous 
language in previous versions of the License. 

RO Plant Operations 

To address potential issues with RO Plant operations and lack of a preventative maintenance 
program, HMC will identify and contract a third-party company (or companies) with expertise in the 
operations of RO water treatment plants. The intent of this process is: 1) to "troubleshoot" and 
potentially modify components of the RO Plant system to operate the systems at treatment rates 
closer to the engineered design capacity; and 2) to identify additional preventative measures and 
system upgrades t hat can be implemented to comply with legal obligations when discharging treated 
effluent from the RO water t reatment system. The preventative measures and system upgrades will 
be documented in a preventative ma intenance procedure. 

Since 2015, HMC has used a Kinetic Phosphorescent Analyzer (KPA) located in the Site office 
building to analyze the samples from SP2 (and formerly SP1) for uranium concentrations before 
sending off the respective samples to a commercial laboratory for analyses and subsequent 
reporting. Using the KPA to provide "real time" uranium results allows HMC to more quickly identify 
whet her there are potential operating issues associated with the RO Plant that may result in 
exceedances at SP2. 

Staffing/Resources 

HMC has initiated t he process of hiring a "Water Treatment Plant Professional " with experience 
operating RO water treatment systems. The Water Treatment Plant Professional will be a full-time 
on-Site person who will be responsible for implementing a routine preventative maintenance 
program, overseeing operations and non-routine ma intenance of the RO Plant system, and meeting 
performance and compliance targets aligned with the design capacity. Th is person will report 
directly to the Closu re Manager. 

Control Documents 

HMC will initiate the preparation of a "Quality Assurance Plan" (QAP) for Site activities, including 
elements of which will be applicable to RO Plant operations and sampling of SP2. Topics to be 

I Brown ANo Caldwell ! 
3-4 

Final RCA CAP 11-14-17 (2) 



Grants Reclamation Project 
Section 3 

Root Cause Analysis Corrective Action Plan 

addressed in the QAP include project organization and responsibilities; quality assurance/quality 
control (QA/QC) objectives; sampling, analytical , and calibration procedures; data reduction, 
validation, and reporting; preventative maintenance of field and laboratory equipment, and water 
treatment systems; and Management Assessment Reviews (MARs). HMC also will prepare a Data 
Management Plan (DMP) as an attachment to the QAP. The DMP will summarize details on the 
management of data generated during Site operations and monitoring, including requirements for 
the delivery and reporting of data. 

Furthermore, HMC has initiated the process of preparing an "Environmental Monitoring Plan " (EMP), 
which will include various applicable SOPs. The EMP will include or reference a "Water Treatment 
Operational Monitoring Plan" which will describe monitoring requirements for water treatment plant 
operations, and will enhance and be linked to the EOR. HMC also will prepare an SOP specific to 
general operations of the RO Plant using information contained in the various operation manuals 
provided by vendors of RO Plant system components for inclusion in the EMP. The EMP will include: 
1) an organizational chart; 2) roles and responsibilities of Site management and staff; 3) reporting 
requirements; 4) communication procedures; 5) QA requirements consistent with the proposed QAP; 
6) maps and tables identifying monitoring points, and 7) forms to populate to fully document 
monitoring actions among those plans, including photographs of the monitoring points, and physical 
characteristics of the monitoring points (coordinates, elevations, well and sampling point details, 
etc.). 

Summary 

Lastly, as indicated under Apparent Violation 1, HMC has initiated the processes intended to fulfill or 
initiate upon the hiring of a full -time on-Site Environmental Compliance Professional and additional 
Site staff, the preparation of an EOR, and the development of a Regulatory Training Program. 
Elements associated with sampling and reporting requirements for SP2 will be included as topics for 
the training program and the EOR. Combined with the other steps to improve communications that 
are outlined with respect to Violation 1, the on-going and proposed corrective actions summarized in 
this section will adequately mitigate the identified root causes and associated causal factors so that 
the potential for recurrence of this specific type of violation and similar types of violations is 
minimized. 

The consequences and challenges of implementing these proposed corrective actions are the same 
as summarized under Apparent Violation 1, with the addition of identifying and hiring a person for 
the full -time role of Water Treatment Plant Professional. 

3.3 Apparent Violation 3 
"Failure to report to NRC the results of all effluent monitoring required by the License, specifically for 
SP1 andSP2" 

The root causes of this violation identified in the RCA Report included those identified for Violation 2, 
excluding the lack of a preventative maintenance program for the RO Plant. As indicated in Section 
2.3, LC 15 and LC 35C were revised in Amendment 49 to address the unclear and ambiguous 
language in previous versions of the License. 

Corrective actions proposed in Sections 3 .1 and/or 3.2 that apply to Apparent Violation 3 include: 1) 
regu lar and frequent HMC-lead conference calls with the NRC; 2) the preparation of an EOR; 3) the 
preparation of a QAP, including a DMP; 4) the preparation of an EMP with associated SOPs written to 
sustain and enhance compliance with applicable regulations; 5) the development and 
implementation of a Regulatory Training Program; 6) the hiring of a full -time on-Site Environmental 
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Compliance Professional; and 7) increased communications between Site management and staff, 
and corporate management. 

The consequences and challenges of implementing these proposed corrective actions are the same 
as summarized under Apparent Violation 1, excluding the hiring of additional Site staff. 

3.4 Apparent Violation 4 
"Failure to obtain monthly composite samples as required by the License, specifically for SP1 and 
SP2" 

The root causes of this violation identified in the RCA Report include those identified for Violations 2 
and 3, and HMC's failure to provide or enforce QC and data management procedures. 

Corrective actions proposed in Sections 3.1, 3.2, and/or 3.3 that apply to Apparent Violation 4 
include: 1) regular and frequent HMC-lead conference calls with the NRC; 2) the preparation of an 
EOR; 3) the preparation of a QAP and associated DMP; 4) the preparation of an EMP with associated 
SOPs; 5) the development and implementation of a Regulatory Training Program; 6) the hiring of a 
full-time on-Site Environmental Compliance Professional and additional full -time Site staff; and 7) 
increased communications between corporate management, Site management, and Site staff. 

The consequences and challenges of implementing these proposed corrective actions are the same 
as summarized under Apparent Violation 1. 

3.5 Apparent Violation 5 
"The discharge of liquid effluents containing byproduct material to land application areas without 
first obtaining NRC approval" 

The root causes of this violation identified in the RCA Report included: 1) inadequate recognition by 
HMC of potential issues created by the land application program; 2) poor or insufficient 
communications between HMC and the NRC (and NMED); and 3) the failure by HMC to detect 
potential byproduct material in the land application water. 

Corrective actions proposed in Sections 3.1, 3.2, 3.3, and/or 3.4 that apply to Apparent Violation 5 
include: 1) regular and frequent HMC-lead conference calls with the NRC; 2) the hiring of a full-time 
on-Site Environmental Compliance Professional who will have an adequate understanding of the 
definition of byproduct material; 3) the preparation of an EOR; 4) the development and 
implementation of a Regulatory Training Program; and 5) increased communications between 
corporate management, Site management, and Site staff. Also, HMC and its contractor are currently 
developing a "Final Status Survey Work Plan " for detailed assessment of the land application areas 
to definitively establish the radiological and non-radiological conditions to support release of these 
areas from the License. 

Combined, the on-going and proposed corrective actions summarized in this section will adequately 
mitigate the identified root causes and associated causal factors so that the potential recurrence of 
this specific type of violation and similar types of violations is minimized. The resources required for 
successful development, implementation, and continued effectiveness of the on-going and proposed 
corrective actions include: 1) the hiring of an Environmental Compliance Manager; 2) the preparation 
of control documents such as a QAP, an EMP, and associated SOPs; and 3) increased involvement 
and communications between corporate management, the Closure Manager, and Site staff. The 
Regulatory Training Program currently being initiated will assist in communicating to the Site staff 
the various NRC and State regulatory and Site or facility or aspect-based compliance requirements. 
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The consequences and challenges of implementing these proposed corrective actions are the same 
as summarized under Apparent Violation 1. 
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Section 4 

Schedule and Monitoring of 
Corrective Actions 
This section summarizes the proposed schedule for implementation of the additional corrective 
actions, a plan for implementing and evaluating the effectiveness of the additional corrective 
actions, method(s) used to evaluate the effectiveness of the corrective actions, and the frequency for 
determining the effectiveness of corrective actions. The additional corrective actions that have been 
initiated, are on-going, or are proposed to address the root causes of the five apparent violations (as 
indicated in Section 3) are summarized in Tables 2 and 3 by root cause and by apparent violations, 
respectively. Table 2 includes the party(ies) responsible for implementation of each corrective 
action, and a proposed begin and end date for the corrective action . 

The additional corrective actions are designated with an "Action Number" for ease of reference to 
Tables 2 and 3, as follows: 

Action Number 
1. Regular and frequent conference calls with the NRC 
2. Month ly conference calls with regulatory agencies 
3. "Culture change" in HMC willingness to work closely with the NRC 
4. Revision of HMC SOP-10 on SERPs 
5. Revise groundwater CAP upon completion of Self-Assessment 
6. Hiring of a full -time on-Site Environmental Compliance Professional 
7. Preparation of an EOR 
8. Development and implementation of a Regu latory Training Program 
9. Hiring of additional full-time on-Site staff (two Environmental Technicians, one Engineer, and 

one Hydrologist) 
10. Increase communications between Site management and staff, and corporate management 
11. Preparation of a QAP, including a DMP 
12. Preparation of an EMP and associated SOPs 
13. Consultation with companies knowledgeable of RO Plant operations 
14. Hiring of a full -time on-Site Wastewater Treatment Plant Professional 
15. Use a KPA Analyzer to provide quick-turnaround screening results for uranium at SP2 

As a means of evaluating and monitoring the effectiveness of these additional corrective actions, the 
Environmental Compliance Professional and Unit and Group-level management wil l develop and 
initiate an internal audit program, which wil l be prescribed in the QAP. Once the audit program has 
been fina lized, HMC will conduct an internal audit intended to evaluate the effectiveness of the 
completed corrective actions outlined in this CAP. HMC will summarize the results of the initial audit 
in a "RCA CAP Completion Report" for submittal to the NRC. HMC will conduct subsequent periodic 
internal audits following the completion of the initial RCA CAP Completion Report consistent with the 
QAP requirements. 

If the results of an initial or subsequent audit indicate that one or more of the corrective actions is 
not as ·effective at minimizing the potential of an apparent violation as intended or has other 
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unintended negative consequences to one or more Site performance requirements or compliance 
obligations, then the RCP will be used to assess the root cause(s) of the deficiency identified during 
an audit to identify appropriate corrective actions deemed necessary to resolve the audit finding(s). 
Details on the internal audit program, including the frequency, will be addressed and included in the 
appropriate sections of the QAP. Audit reports prepared by HMC after the submittal of the RCA CAP 
Completion Report to the NRC will be available on-Site for NRC to review during subsequent Site 
inspections. 

Site management, staff, and contractors/vendors engaged in License activities, per Condition 7 of 
the CO, will be required to complete annually the Regulatory Train ing Program that HMC is in the 
process of developing. The training program will be partially self-administered using PowerPoint® 
slides with follow-up face-to-face training . and review. Designated Site management personnel 
(Environmental Compliance Professional and/or RSO) will administer this program, and will update 
the program annually based on a refreshed or current summary of relevant regulatory changes 
interpreted or applicable to the Site, its facilit ies, License, and appl icable regulations affected by 
change in legal compliance-related information. This proposed train ing program will be set up to be 
administered at any time, and new employees will be required to take the training program within 60 
days after their hiring. As required in Condition 7b of the CO, HMC will document the contents of the 
initial and subsequent annual training sessions, including the individuals who attended and 
successfully completed each session . The train ing documentation will be ma intained as required in 
the CO and made available for subsequent NRC inspections 

The current estimated project schedule for implementation of each of these additional corrective 
actions is outlined in Figure 1. An initial proposed organizational chart is indicated in Figure 2. 
Please note that the proposed schedule and/or organizational chart may need to be revised as the 
corrective actions implementation process continues to move forwa rd. HMC will notify the NRC of 
any such proposed revisions to the schedule and/or organizational chart for NRC informationa l 
purposes. 
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Table 1. SP2 Compliant Monitoring 

Analytical Parameters Frequency 

Uranium, Selenium, Molybdenum, TDS, 
Sulfate, Chloride, Nitrate, Radium-226 + Quarterly 
Radium-228, Vanadium, and Thorium-230 

Uranium, Selenium, Molybdenum, TDS, 
Monthly 

Sulfate, and Chloride 

Notes: 
I) Additional field parameters that are not required for compliant monitoring are measured and used to evaluate 
the collected sample. These field parameters include pH, temperature, conductivity, and KPA uranium. 
2) Sampling, handling, and analysis for these samples wi ll be the same as used for all other compl iance monitoring. 
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Table 2. Summary of Additional Corrective Actions by Root Cause 

Action 
Applicable 

Date Action to Root Cause Number<l) Apparent Corrective Actions Responsible Party(ies) 
Begin 

Date to Complete 
Violation(s) 

1 1, 3, 4, and 5 Lead frequent conference calls with the NRC HMC Closure Manager Initiated On-going through Site closure 

2 1, 3,4, and5 Lead monthly conference calls with the NRC and other regulatory agencies HMC Closure Manager lnitiated On-going through Site closure 

Poor communications between HMC 
"Culture change" in willingness of HMC to work closely with NRC and get and the NRC 3 1 
NRC "buy-in" before proceeding with any new action or change 

HMC and Barrick management Initiated On-going through Site closure 

4 1 Modify HMC SOP-IO on SERPs HMC management and staff Initiated February 26, 2018 

5 1 
Prepare a revised groundwater CAP upon completion of Self-Assessment to 

HMC management and staff To be determined One year after initiation 
align CAP with subsequent License revisions 

6 1 and 5 Hire an Environmental Compliance Professional HMC and Barrick management Initiated April 9, 2018 

HMC did not clearly understand 
7 I and 5 Prepare an Environmental Obligations Register HMC management and staff Initiated March 23, 2018 

regulatory obligations 

8 1 and 5 Develop and implement a Regulatory Training Program for Site personnel HMC management and staff Initiated 
February 12, 2018 and annually 
thereafter 

6 1, 4,and5 Hire an Environmental Compliance Professional HMC and Barrick management lnitiated April 9, 2018 
Inadequate HMC resources for 
compliance-related matters 

Hire additional full-time on-Site staff (two Environmental Technicians, one 
9 1 and 4 

Engineer, and one Hydrologist) 
HMC and Barrick management Initiated April 9, 2018 

Poor communications between HMC 10 1,2,3,4,and5 
Increase communications between Site management and staff, and corporate 

HMC and Barrick management Initiated On-going through Site closure 
management 

Site management and corporate 
Prepare a QAP, and formalize and implement routine Management management 11 2 and 3 
Assessment Reviews as outlined in the QAP 

HMC and Barrick management lnitiated On-going through Site closure 

6 2 Hire an Environmental Compliance Professional HMC and Barrick management Initiated April 9, 2018 

7 2 and 3 Prepare an Environmental Obligations Register HMC management and staff Initiated March 23 , 2018 

Insufficient focus on compliance by 8 2 Develop and implement a Regulatory Training Program for Site personnel HMC management and staff Initiated 
February 12, 2018 and annually 

HMC Closure Managers thereafter 

11 2 and 3 Prepare a QAP, including a DMP HMC management and staff Initiated April 23, 2018 

12 2 and 3 Prepare an EMP with associated SOPs, and Water Treatment Operational 
HMC management and staff Initiated May 7, 2018 

Monitoring Plan 

9 2 Hire additional full-time on-Site staff(two Environmental Technicians, one 
HMC and Barrick management Initiated April 9, 2018 

Engineer, and one Hydrologist) 
Insufficient HMC resources to resolve 

Contract third-parties with expertise in RO water treatment systems to RO Plant performance issues, and lack 13 2 HMC and Barrick management January 2, 2018 May 4, 2018 
of preventative maintenance program improve operations to achieve design capacity 

for RO Plant 14 2 Hire a Water Treatment Plant Professional HMC and Barrick management Initiated April 9, 2018 

15 2 Use KPA Analyzer to provide quick-turnaround screening results for uranium 
HMC management and staff Initiated On-going through Site closure 

at SP2 
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Table 2. Summary of Additional Corrective Actions by Root Cause 

Action 
Applicable 

Date Action to Root Cause Number<•> Apparent Corrective Actions Responsible Party(ies) Begin 
Date to Complete 

Violation(s) 

6 2, 3, and 4 Hire an Environmental Compliance Professional HMC and Barrick management Initiated April 9, 20 I 8 
HMC's misunderstanding of 
compliance obligations due to 7 3 and 4 Prepare an Environmental Obligations Register HMC management and staff Initiated March 23, 20 I 8 

ambiguous language in the License 
February 12, 2018 and annually 

8 2, 3, and4 Develop and implement a Regulatory Training Program for Site personnel HMC management and staff Initiated 
thereafter 

6 4 Hire an Environmental Compliance Professional HMC and Barrick management Initiated April 9, 2018 

Insufficient QC and data management 8 4 Develop and implement a Regulatory Training Program for Site personnel HMC management and staff Initiated 
February 12, 2018 and annually 
thereafter 

procedures 
11 4 Prepare a QAP, including a DMP HMC management and staff Initiated April 23 , 2018 

12 4 Prepare an EMP with associated SOPs HMC management and staff Initiated May 7, 2018 

6 5 Hire an Environmental Compliance Professional HMC and Barrick management Initiated April 9, 2018 

HMC did not clearly understand the 
definition of "byproduct" material 

8 5 Develop and implement a Regulatory Training Program for Site personnel ·HMC management and staff Initiated 
February 12, 2018 and annually 
thereafter 

Footnote: (I) Denotes Action Number as identified in Section 4 of CAP 
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Table 3. Summary of Additional Corrective Actions by Apparent Violation 
Apparent 

Root Causes Action Corrective Actions Violation Number<•> 
1 Lead frequent conference calls with the NRC 

2 Lead monthly conference calls with the NRC and other regulatory agencies 

3 "Culture change" in willingness of HMC to work closely with the NRC 

• Poor communications between HMC and the NRC 4 Modify HMC SOP- IO on SERPs 
• HMC did not clearly understand regulatory obligations 5 Prepare revised groundwater CAP upon completion of Self-Assessment to align CAP with subsequent License revisions 

1 • Inadequate HMC resources for compliance-related matters 
• Poor communications between HMC Site management and 6 Hire an Environmental Compliance Professional 

corporate management 7 Prepare an Environmental Obligations Register 

8 Develop and implement a Regulatory Training Program for Site personnel 

9 Hire additional full-time on-Site staff (two Environmental Technicians, one Engineer, and one Hydrologist) 

10 Increase communications between Site management and staff, and corporate management 

6 Hire an Environmental Compliance Professional 

7 Prepare an Environmental Obligations Register 

8 Develop and implement a Regulatory Training Program for Site personnel 
• Lack of a preventative maintenance program for the RO Plant 

9 Hire additional full-time on-Site staff (two Environmental Technicians, one Engineer, and one Hydrologist) 
• Insufficient focus on compliance by HMC Closure Managers 
• Insufficient HMC resources to resolve RO Plant performance 10 Increase communications between Site management and staff, and corporate management 

2 
issues I 1 Prepare a QAP, including a DMP 

• Ambiguous language in the License lead to HMC's 12 Prepare an EMP with associated SOPs and Water Treatment Operational Plan 
misunderstanding of SP2 compliance obligations 

13 Contract third-parties with expertise in RO water treatment systems to improve operations to achieve design capacity 

14 Hire a Water Treatment Plant Professional 

15 Use KPA Analyzer to provide quick-turnaround uranium results for SP2 

1 Lead frequent conference calls with the NRC 

2 Lead monthly conference calls with the NRC and other regulatory agencies 

• Poor communications between HMC and the NRC 6 Hire an Environmental Compliance Professional 

3 • Insufficient focus on compliance by HMC Closure Managers 7 Prepare an Environmental Obligations Register 

• Ambiguous language in the License lead to HMC 's 8 Develop and implement a Regulatory Training Program for Site personnel 
misunderstanding of SP2 compliance obligations 10 Increase communications between Site management and staff, and corporate management 

11 Prepare a QAP, including a DMP 

12 Prepare an EMP with associated SOPs 

1 Lead frequent conference calls with the NRC 

2 Lead monthly conference calls with the NRC and other regulatory agencies 

6 Hire an Environmental Compliance Professional 
• Poor communications between HMC and the NRC 7 Prepare an Environmental Obligations Register 
• Insufficient QC and data management procedures 

4 • Inadequate resources to conduct compliance-related tasks 8 Develop and implement a Regulatory Training Program for Site personnel 

• Ambiguous language in the License lead to HMC's 9 Hire additional full-time on-Site staff (two Environmental Technicians, one Engineer, and one Hydrologist) 
misunderstanding of sampling obligations 

IO Increase communications between Site management and staff, and corporate management 

11 Prepare a QAP, including a DMP 

12 Prepare an EMP with associated SOPs 
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Table 3. Summary of Additional Corrective Actions by Apparent Violation 
Apparent 

Root Causes Action Corrective Actions 
Violation Number<•> 

l Lead frequent conference calls with the NRC 

• Inadequate recognition by HMC of potential issues created by 2 Lead monthly conference calls with the NRC and other regulatory agencies 

the land application program 
6 Hire an Environmental Compliance Professional 

5 • Poor communications between HMC, NRC, and NMED 
• HMC did not clearly understand the definition of "byproduct" 7 Prepare an Environmental Obligations Register 

material 8 Develop and implement a Regulatory Training Program for Site personnel 

10 Increase communications between Site management and staff, and corporate management 

Footnote: (I) Denotes Action Number as 1dent1fied m Section 4 of CAP 

2 



~ kNeme - Best Current Best CuJTenl Best Current 
EsUmated Esllmated Ste rt ' Estimated Finish • 2018 
Oureuon· jQuarter 41h0Uarter 1s1 0uarter 2nd Quarter 3rd Quarter 4th Quarter 1st Quarter 

I Aug Sep 0d Na, Dec Jan Feb Ma, "" May Jun Jul Aug Sep Oct N<:N Dec Jan Feb Mar 
1 Homestake Mining Company (HMC) Root Cause Analysis (RCA) Corrective 340 days Tue 10/24/17 Tue 2/12/19 J.40 days 

Actions 
1012A 2/12 

2 COMMUNICATIONS 340 days Tue 10/24/17 Mon 2/11119 :MO d.t)'s 
10/24 211 1 

3 Frequent Conference Calls with Nuclear Regulatory Commission 340 days Tue 10/2'117 Mon2/11 119 

(NRC) 

• Submittal of Phone Call Log to Participants 

t 5 Signed Concurrence of Ca ll Topics/Action Items by Participants 

t 6 Monthly Conference Calls with Regulatory Agencies on Status of 
Remediation Activities 

7 HUMAN RESOURCES 120 days Tue 10/24/1 7 Mon 419/18 120 days 
10(24 419 

• Hire Additional S~e Staff (T= Environmental Technicians, One Engineer, 120 days Tue 10/24/17 Mon 4/9/18 120 days 

and One Hydrologist) 
10/24 419 

9 Hire a Wastewater Treatment Plant Professiona l 120 days Tue 1onc111 Mon 419/18 120 days 
10/24 419 

10 Hire an Environmenta l Compliance Professiona l 120 days Tue 1on4111 Mon 4/9/18 120 day, 
10/24 419 

I 11 WATER TREATMENT 90 days Mo n 111/18 Fri 514/18 90 day s 
111 514 

I 
12 Contract Third-Parties with Expertise in Reverse Osmosis (RO) Plant 90 days Mon 1/1/18 Fri 514/18 90 days 

Operations 1/1 514 

13 TRAINING 311 days Tue 1012411 7 Wed 112/19 311 days 
10/24 112 

14 Development of Regulatory Training Program 311 days Tue 10/24/17 Wed 11211 9 311 days 
10/24 112 

15 Preparation of Draft Regulatory Tra ining Progra m 30 days Tue 10/24/17 Mon 12/4117 30 days 
10/24 - ,12/4 

l 
16 Third-Party Review of Regulatory Tra ining Program 30 days Tue 1215117 Mon 1/15118 

~ 1215 1H5 

17 Initiate Implementation of Regulatory Tra ining Progra m Odays Mon 1/ 1S/18 Mon 1/1 5/18 
~ 1/15 

18 Completion of Initial S~e Personnel Tra ining 20 days Tue 1/16/18 Mon 2/12/18 = 1116 2/12 

19 Annual Updates of Regulatory Training Program Odays Wed 1/2/19 Wed1/2J19 
+ 112 

I 20 PROGRAMS AND PROCEDURES 340 days Tue 10124/1 7 Mon 211111 9 340 days 

l 
10(24 2111 

21 Preparation of a Quality Assurance Plan (QAP) 310 days Tue 10/24117 Mon 1Z/31/18 310 days 
10/24 12/31 

22 Preparation of Draft OAP (includes Data Management Plan [DMPJ) SO days Tue 10/24/17 Mon 1/15118 60 days 
10/24 1H5 

23 Third-Party Review of QAP 20days Tue 1/16/18 Mon 2/12/18 = L 
1H6 t 12 

2< Agency Comment Period 30 days Tue 2113/18 Mon 3126/18 

~ 25 Preparation of Final OAP 20 days Tue '3/27/18 Mon 4/23118 

2113 

ys 

I 
14123 

* Dates and timeframes are subject to change as the work progresses. HMC will endeavor to keep NRC informed of any changes, through periodic conference calls. 

BrownANo ! 
Date: November 2017 
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Figure 1a 

Homestake Mining Company of Callfomla 

Caldwell i Grants, New Mexico Current Estimated 
Project: 150579 Project Schedule 
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I ID Task Name 

26 Implement OAP 

28 

29 

f 30 

31 

32 

33 

34 

35 

36 

37 

I 38 

f 39 

40 

41 

42 

43 

.. 
45 

47 

48 

QA Aud~s of Systems per the OAP 

Root Cause Analysis Corrective Action Plan (CAP) Completion Report 

Preparation of RCA CAP Completion Report 

Submittal of RCA CAP Completion Report 

Preparation of an Environmental Obligations Register (EOR) 

Preparation of Draft EOR 

Internal Review of Draft EOR 

Preparation of Final Draft EOR 

Third-Party Review of Final Draft EOR 

Preparation of Final EOR 

Implement Use of EOR 

Review/Updates of EOR 

Preparation of an Environmental Monitoring Plan (EMP) and 
associated Standard Operating Procedures (SOPs) 

Preparation of Draft EMP and SOPs 

Third-Party Review of EMP and SOPs 

Preparation of Final EMP and SOPs 

tmplemetation of Final EMP and SOPs 

Revision of HMC SOP-10 on Safety and Environment Review Panels 
(SERPs) 

Preparation of Revised SOP-1 0 

Third-Party Review of SOP-10 

Preparation of Final SOP-10 

lmplemetation of Final SOP-10 

Best Current Best Current ~ 0.menl 
Estimated Estimated start' Estimated F1niSh • 2018 
Duration ' j Quarter 4th OUar.er 1st Quarter 2nd Quarter 3rd Quarter 4th Quarter 1st Quarter 

o days Tue 4/2'4/18 Tue '4/24118 

149 days Wed 616/18 Mon 12/J1118 

30 days Tue 1/1/19 Tue Z/12'1 9 

30 days Tue 1n119 Ma, 2/1 1119 

O days Tue 2/12/19 Tue 2112/19 

29' days Mon 12/10118 

19 days Tue 10/2'4/17 Fn 11/1 711 7 

20 days Mon 11/20/17 Fri 12/15117 

30 days Mon 12/18117 Fn 1/26118 

20 days Moo 1/29/18 Fri 2123118 

20 days Mon 2/26/18 Fri 3/23118 

0 days Fri 3123/18 Fri 3123118 

140 days Mon 5J7M8 

90 days Tue 1Dn4/ 17 Moo 2n6J18 

30 days Tue 2127/18 Mon 4/9118 

20 days Tue 4/10/18 Mon Sfl/18 

0 days Mon 5fl/18 Mon 5n/18 

90 days Tue 1DJ 24/17 Mon 2/26118 

15 days Tue 10/24/ 17 Moo 11/13117 

45 days Tue 11/14/17 Mon 1/15118 

30 days Tue 1/16/18 Mon 2/26/18 

Odays Mon 2/26/18 Meri 2/'26/18 

Aug Sep Oct Nov Dec Jan Feb Mar AfK May Jun Jul Aug Sep Oct NOY Dec Jan Feb Mar 

.*,m 

19 days 
10/24 -.11117 

10124 

11 ,20=.12115 

12M8 ~ -1126 

1129=-t:2/23 
days 

2126 3/23 

. ... 3/23 

1'0 days 

90 days 

616 

517 

2126 

2127 bi=4/9 
days 

'110 ,S/7 

90 days 
.----.... --... 2126 "I'" 

15 days 

10/24 -L=..11/13 

45 days 
11114 1ft5 

1116 ; 26 

+ 2/26 

•• s11 

12/31 

, l"o-~a~ 
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Introduction 

HOMESTAKE MINING COMP ANY 
Of California 

460 West 50 North, Suite 500 
Salt Lake City, UT 84101 

801-990-3901 

Pursuant to the Confirmatory Order (CO) Modifying License dated March 28, 2017 
issued to the Homestake Mining Company (HMC) of California by the Nuclear 
Regulatory Commission (NRC), HMC has prepared this Root Cause Protocol for NRC 
review. HMC is the Licensee for Materials License No. SUA-1471, and the CO was 
issued by the NRC under Docket No. 040-08903. The CO resulted from a Settlement 
Agreement between HMC and NRC reached after mediation. 

Submittal of this Draft Root Cause Protocol was listed as Condition 1 of the CO and 
will be used to satisfy Conditions 2, 3 and 4 of the CO. Under the CO, the Root Cause 
Protocol will be used to analyze the following five apparent violations listed in a letter 
from NRC to HMC dated October 4, 2016: 

1. Implementation of the Reinjection Program in a manner inconsistent with the 
groundwater Corrective Action Plan (CAP); 

2. Discharge of liquid effluents from the Reverse Osmosis (RO) Plant in excess of the 

Site groundwater protection standards (GWPS) established in the license1; 
3. Failure to report to NRC the results of all effluent monitoring required by the license; 
4. Failure to obtain monthly composite samples as required by the license; and 
5. The discharge of liquid effluents containing byproduct material to land application 

areas without first obtaining NRC approval. 

The Protocol will also be used to establish any corrective action plans deemed 
appropriate in the Self-Assessment Report required in the CO, and be made available 
for review during future NRC inspections of the HMC Site, located near Grants, New 
Mexico. 

1 In its Inspection Report issued on April 20, 2017, the NRC also provided that additional 
exceedances identified in the 2016 site inspection would be included in this evaluation. 



Root Cause Analysis Protocol 

A root cause is an underlying factor or condition that has created a "problem." In this 
case, the problems to be assessed initially include the apparent violations listed 
above, and the root cause protocol will also be applied with respect to any apparent 
non-compliance issues identified in the self-assessment process (Condition 3 in the 
CO). Implementation of a root cause analysis protocol is intended to support an 
assessment team evaluation of the factors contributing to the problem (i.e., its "root 
cause") and allow identification of a successful corrective action . 

Typically, a first step in the root cause analysis is to identify a broad problem 
statement (e.g., CO violation), which can focus a series of "who, what, when, where 
and why" questions. Attachment 1 includes templates for: 1) Problem Statements; 
2) a Data Identification and Collection Table; and 3) a 20 Reasons Table. As 
appropriate, these tools will be used to focus HMC on the "Why" questions needed to 
determine the root cause of each apparent violation, or problems or issues identified 
during the self-assessment. 

Five Whys Method 
HMC will use the "5 Whys" method, which was originally developed by Toyota founder 
Saki chi Toyoda. for use in the company's quality management program, because it is: 
1) a widely recognized and successful approach to Total Quality Management (TQM); 
2) efficient in peeling away the layers of symptoms to allow the Self-Assessment 
team to determine the root cause of a problem; 3) applicable to both human- and 
equipment-performance issues and problems, and is one of the best tools for 
resolving human factors or interactions; and 4) one of the simplest tools that can be 
completed without statistical analysis, and that can be used to identify any 
relationships in the hierarchy of potential causes. Th~ 5 Whys method is included in 
on-line root cause guidelines and ISO and Six Sigma certification train ing. 

The initia l steps in the method are to write down the specific problem, ask the 
question: "why did the problem occur, " and write down the answer. Subsequent 
written "why" questions and answers continue to focus on the initial description of 
the root cause and contributing factors until the ultimate root cause has been 
determined. Depending on the complexity of the determination, this protocol may 
take fewer than, or more than, five "why" questions (i.e., the questions will continue 
until a root cause is determined). As described in the next section of this protocol, 
several visual aids (e.g., process flow, logic tree and/or fish bone diagrams), can be 
useful in summarizing the root causes and contributing factors that resulted in the 
problem. Attachment 1 to this protocol includes examples of such diagrams. 

Successful Implementation of Five Whys and Limitations 
Root causes need to be distinguished from causal factors, which may have 
contributed to the occurrence of a problem, but are not necessarily the initiating 
cause (i.e., the root cause) of a problem. Cau?al factors can influence a root cause 
by increasing or accelerating its likelihood, and can affect the severity of its 
consequences. 



Causal factors may include: 1) an action someone performed; 2) an action not 
performed by someone; and/or 3) an action that a piece of equipment, process 
component or process transaction performed or did not perform. A major advantage 
to the 5 Whys technique is that it is relatively easy to use and apply, and can be used 
to get to root causes in a relat ively short time. However, ease of use and speed also 
need to be balanced against the risk of reoccurrence of the problem should a 
superficial 5 Whys analysis fail to identify the true root cause. The 5 Whys approach 
also assumes that each problem may have multiple contributing factors, but will have 
one factor that is the root cause. Therefore, it is important in the analysis that all 
jointly contributing factors be identified and addressed. 

The success of 5 Whys is, to some degree, contingent on: 1) the skill with which the 
method is applied; 2) understanding that the why questions cannot always be run 
straight through in a few minutes (e.g., asking and answering al l questions 
immediately), but the investigator may need to stop and think about whether the right 
questions are being asked; and 3) the recognition that by the time the fourth or 
fifth why question is asked, assuming the right questions have been asked, the 
investigator should be close to, or have arrived at, the root cause. If needed, the 
investigator may have to conduct an additional question-and-answer session. Finally, 
the 5 Whys requires that the process be grounded in observation, not deduction. 

Solving a performance problem means identifying the root cause of the problem, and 
then developing and implementing appropriate countermeasures that wi ll eliminate 
the root cause and prevent the reoccurrence of the problem. Corrective actions 
developed f rom the root cause analyses are intended to prevent the problem from 
reoccurring or happening the fi rst time. Although corrective countermeasures may, 
at first glance, appear to be temporary fixes to problems rather than permanent 
solutions, that does not have to be the case. 

A countermeasure approach can address the root cause using the right tools, such 
as an action plan with clearly identified goals, analytical tools and follow-up 
activities. An action plan for each countermeasure would address HMC's 
performance toward the goal (i.e. , permanently addressing the root cause) , and 
would include tasks, deadlines, person(s) responsible and impacts on eliminating the 
problem. HMC recognizes that, as the Site evolves, a problem can reappear as a 
result of new or different conditions that were not known at the time of the root 
cause analysis, and that HMC may need to continue its efforts to assure performance 
remains stable or continues to improve. 

Application of the Five Whys Technique 
The following steps will be implemented in completing the HMC root cause analysis: 

1. Preparation. Implementation of a root cause analysis will be based on findings from 
the review of apparent violations and/or the self-assessment and will identify the 
problems (i.e., elements) and the scope of the analysis, including an understanding 
of the information sources that will be needed to perform the analysis (e.g., Site 
records and interviews with past and present Site personnel). 



HMC's self-assessment team will need to understand the underlying nature of any 
non-compliance or area of concern identified in the CO and other NRC 
correspondence, and develop a problem statement that will be the focus of the 
analysis. The team will include members experienced with root cause analysis, site 
history and operations, and environmental remediation/reclamation. The overall 
team will be led by an investigator with no potential involvement in the identified 
apparent violations Each of the identified problem elements will be assigned to' a 
lead investigator who will be responsible for identifying and communicating with 
other team participants, leading the 5-Whys assessment technique and preparing the 
final report. 

2. Information gathering. Each problem element lead investigator, with assistance 
from Site personnel or other team members, will compile relevant information and 
data needed to analyze the problem statement. This may include physical evidence, 
interviews, operations and maintenance (O&M) records, existing procedures or 
equipment manuals, analytical results, and regulatory documents (e.g., license 
amendments and related correspondence or technical reports). For equipment or 
process failures, a process flow diagram will be developed. 

3. Analyze the information. Using the information and facts identified during the 
previous step, all the problems will be compiled and categorized. Using the 5 Whys, 
Causal Factor Chart, Fish bone Diagram or other brainstorming tool presented in 
Attachment 1, HM C's self-assessment team will eva luate each problem category and 
individual problem to identify the contributing, and ultimately, the root cause(s). The 
5 Whys technique will be performed until t he root cause is identified, along with the 
relative contributions of the causal factors to the root cause. 

HMC recognizes that that correcting a minor contributing cause may address part of 
the problem, but may not prevent the recurrence of another similar problem if the 
root cause is left unaddressed. Given the probability that a problem may have 
occurred due to more than one failure mode, the team will utilize a variety of 
methods to determine the root cause. For example, fish bone diagrams are useful in 
evaluating a range of potential causes that include people (e.g. training, 
communication, skills, motivations), procedures (e.g. lack of, or poorly written, 
procedures), equipment (e.g. lack of maintenance, design or application issues), 
materials (e.g., wrong parts, lack of replacement parts) or environment (e.g. corrosive 
environment, weather issues, power outages). 

Completing a 3-legged 5 Whys analysis, where the method is independently applied 
to each of the following lines of questions, can also be beneficial: 

• Specific Whys . Why did this specific situation happen? This is the 5 Whys 
analysis that the team will initially implement in all cases to analyze obvious 
root causes. 

• Detection Whys. Why was the situation overlooked? This is the 5 Whys 
analysis that the team may need to apply to understand the reasons why the 
previous or existing systems and procedures did not detect the problem. 

• Systemic Whys. Why did the possibility exist for this situation to occur? This 
is the 5 Whys analysis that the team may need to apply to look at the 
organizational or cultura l reasons that resulted in an environment where the 
problem could occur. 

-·-·-- - -----~------
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Because the 5 Whys tool is based on cause verification before proceeding, 
HMC will not assume something could have contributed to an identified 
problem (i.e., HMC will verify that it contributed to the failure). Otherwise, the 
selected corrective action may be ineffective. HMC will also confirm that the 
sequence of why questions and answers can be read in reverse, creating a 
logical flow of the causal chain from root cause to the problem statement. 

Use of the fish bone diagrams, and the 3-legged 5 Whys is an interdependent 
recursive process. Upon completion, each factor identified on the fishbone 
diagrams may have an associated 3-legged 5 Whys analysis. Some of the 
Whys may merit their own sub-fishbone diagram. Preliminary examples of a 
problem statement, process and fish bone diagrams are provided as 
Attachment 1 of this protocol 

4. Identify the root cause(s). HMC recognizes that one of the final outcomes of the 
evaluation process will be the identification of the root cause(s) that led to each 
identified problem or fa ilure, so that a corrective action plan can be developed and 
implemented. HMC recognizes that there may be significant overlap of the root 
cause analyses, with common root cause(s) leading to more than one problem. 
Regardless each problem shall be evaluated separately to identify any potential root 
or contributing causes unique to that problem. However, it is incorrect to think of the 
root cause as just the last link in the causal cha in (i.e., the "tip of the root"). 

The root cause statement(s) should incorporate and address relevant portions of the 
entire network of elements that, taken together, resulted in the problem (i.e. the 
entire root, not just the root tip). The advantage of conceptualizing the cause as the 
entire root structure (rather than just the tip of the root) is that it provides more 
options to consider for corrective actions and, potentially, would allow for a more 
optimal outcome. Because it can be difficult in some cases to know when sufficient 
information has been gathered and evaluated to make· a conclusion about the root 
cause, HMC will progress to the root cause identification step when the team feels it 
has a complete picture of the problem and how it occurred, including possible hidden 
causes in the overall organizational culture. 

5. Develop and implement the corrective actions. Once the root cause is identified, the 
team will identify possible corrective actions to propose to HMC management 
(acceptable corrective actions must be items that are with in management's control). 
Corrective actions may include changes to equipment, development or updating of 
procedures, suggestions related to training and communications, incorporation of 
systems and procedures to minimize human error factors, or other appropriate 
corrective actions. Ultimately, the prioritization and selection of corrective actions to 
implement will be directed by HMC management. The self-assessment team will 
submit corrective action suggestions that will effectively mitigate and prevent future 
recurrence of the problem, and to describe the actions in a way that can be 
understood and implemented by Site personnel. 

6. Evaluate the effectiveness of the corrective actions. At some point in the future after 
the corrective actions have been implemented, it is recommended that HMC 
undertake an evaluation of the effectiveness of the corrective actions. An 
effectiveness evaluation should include a review of the root cause analysis report 
~nd of information and documents generated that support the corrective action and 
document continued compliance. A t imeline for such reviews and suggestions for 
method of review (internal/external audit(s) and frequency) will be proposed. 



Root cause Analysis Report 
The Root Cause Analysis Report will be included as Section 3 of HMCs Self
Assessment Report.2 The report will be designed to effectively summarize the: 1) 
occurrence investigation and a qualitative evaluation of its completeness; 2) 5 Whys 
analysis of apparent violations, or problems or issues identified during the self
assessment; and 3) the recommended countermeasures to prevent the reoccurrence 
of the problem. The report will also include the appropriate tables and graphics 
presented in Attachment 1 of this protocol, which will be completed for each root 
cause analysis that was completed by the self-assessment team. 

2 The Root Cause Analysis Report for the apparent violations will be submitted to NRC in 
August 2017 as required by the CO. 



4621 S. Cooper Street# 131-332 
Arlington, TX 76017 
www.foxfirescientific.com 

July 16, 2017 

Gerald George 
Davis Wright Tremaine LLP 
505 Montgomery Street, Suite 800 
San Francisco, CA 94111 

(ph) 877-433-2029 
(fax) 877-433-2492 

info@foxfirescientific.com 

Re: Homestake Mining Company Root Cause Analysis Protocol Review 2nd draft 

Dear Mr. George, 

On June 27, 2017, Foxfire Scientific was sent a second draft of a root cause protocol for our 
review and comment as partial fulfillment of Condition 1 of the March 28 Confirmatory Order 
issued to Homestake Mining Company of California by the NRC. This second draft was sent in 
response to our June 6 letter indicating that the first draft was in need of significant or even total 
revision . We have completed our review and comment on this second draft. In summary, this 
document is an acceptable root cause protocol. Our comments attached and below are simply 
recommended improvements to the protocol. 

The main body of the protocol was provided to Foxfire in MS Word "docx" format. A redline 
markup of the provided protocol is attached with specific edits and suggestions for additions and 
changes. In addition, templates and examples were provided in PDF format. The below 
comments are for the supporting documents provided in PDF form. 

1. Problem Statement Template - Add rows to address: 
• Who was responsible for the task? 
• What procedures were involved and followed or not followed? 
• What is the operational history? Were changes made and when? 
• What is the authorization basis (license conditions) allowing or requiring this task? 

2. 5 Whys Template - Add a note at the bottom to use additional pages and continue asking 
Why until it is not possible to continue further. 

3. Hypothetical Fishbone Analysis for SP2 exceedance element 1 -A sub fishbone is needed 
for each factor. For example: 

a. For "people," operators made mistakes was listed and the second point addresses the 
"why" of the operators not being properly trained. This brings into play the "who, 
what, where and how factors (training recurrence frequency or lack thereof), who 
trains, and their qualifications and a cadre of more sub fish bones). 

b. For "equipment". Why wasn't the equipment maintained and if so what is the 
preventative maintenance schedule? ls there one? Whose responsibility is it? Is it 
defined and if so where? 



c. For "site conditions", who, why or how or what is affected by "the SAG groundwater 
more variable or worse than expected". Due to weather, e.g. heavy rain, snow, ice 
etc.? 

d. For "Control", "Treatment plant not properly constructed," review the license 
commitments and compare to the present configuration (proper parts, equipment, 
people, training, safety, were comers cut? Was there a validation and verification 
process? Properly operated: staff trained and qualified? By who? Properly 
maintained? QC procedures, equipment PM, cycle and frequency. 

e. "Planning" Were contingency plans and standard operating procedures (SOPs) in 
place to produce acceptable water quality or to stop injection of unacceptable water 
quality". Focus on or address the 5 whys. For example, by whom were results 
reviewed? Was there a secondary review or senior management review? For 
equipment- electronic monitoring, are engineering levels set at a certain percentage of 
the regulatory limit (10%, 50%, 90%)? 

4. Hypothetical Fishbone Analysis for SP2 Exceedance Element 2 - Additional questions to ask 
to dig deeper into the described factors should include: 

a. SP2 Analytical Results. Were lab results not properly transmitted or transcribed 
(manual or automatic)? Were samples not properly handled by the lab or Site staff 
(chain of custody, who what where when and why)? Were procedures authorized in 
the license? Were they or did they require NRC approval? Were samples not 
collected properly or in accordance with the license? 

b. Compliance. 
• "License did not designate clear authority for assuring compliance" should 

really state "License did not delineate clear basis for determining 
compliance." What does the license state? Is/was it being followed? 

• When was the last audit to review the program? Was there even one done? 
• "Licensee did not understand compliance requirements." This leads to a 

training fishbone. Training by who? The RSO? By in house training staff? 
• "License language ambiguous". Ifthere was a question over interpretations 

were there any verbal discussions with NRC staff? Yes or no. One should 
never ASSUME! 

c. Control. "Treatment plant process was not properly adjusted based on performance 
data." Who. checks them and how often? Are there verification audits and by whom? 
Were engineering levels set below regulatory values? 

d. Regulatory Oversight. "Past inspections or review of annual reports did not address 
exceedance issues. Performance based inspection are qualitative in nature taking a 
snap shot of the program. Any apparent non-compliance identified qualitatively will 
initiate a change to compliance based and intensified record review, even going back 
in time. Licensees must be vigilant and don't assume past clear inspections are 
indicative as good to go. 

5. Hypothetical 5 Whys Analysis examples for SP2 Exceedances -Additional questions to ask 
to dig deeper into the described factors should include: 



a. Element 1 #1. Equipment performance 
• Add proper/correct seal, shelf life expired ( old seals may breakdown over 

time- what does the manufacture specs state?) · 
• Equipment QC on pumps, PMs. 
• More discussion is needed regarding operator training, both initial and 

recurrent. Is staff dedicated or rotating? Are they certified and if so by 
whom? 

• SOPs: How are they developed and reviewed? Are they compared to license 
representations and conditions? If so, by whom? 

b. El Operations Planning - Are contingency plan identified? Lack of contingency 
plans leads to the wishful thinking or belief that effluents and SA Gs would always be 
lower than the limits. If so, then documentation of the hard data (QC) to show this is 
the case is required. Otherwise it is fantasy and will be dimly viewed by NRC. 

c. E2 Compliance. Ensure that license representations address the regulations. If a 
caveat or requested deviation is submitted to NRC and NRC "Misses it", do not 
assume it' s approved tacitly . Regulations (Title IO part 40) always supersedes the 
license conditions. The license can be more restrictive, never Jess unless an explicit 
waiver is provided. 

If you have any additional questions or need more information, please feel free to contact me at 
817-995-6762 or arno@foxfirescientific.com. 

Sincerely, 

0'}~ ~ 
Matthew Amo, PhD, PE, CHP 



Draft Root Cause Protocol 
Homestake Mining Company of California - Confirmatory Order 

Introduction 

Pursuant to the Confirmatory Order (CO) Modifying License dated March 28, 2017 issued to the 
Homestake Mining Company (HMC) of California by the Nuclear Regulatory Commission (NRC), HMC 

has prepared this Draft Root Cause Protocol for NRC review. HMC is the Licensee for Materials 
License No. SUA-1471, and the CO was issued by the NRC under Docket No. 040-08903. The CO 
resulted from a Settlement Agreement between HMC and NRC reached after mediation. Submittal 
of this Draft Root Cause Protocol was listed as Condition 1 of the CO and will be used to satisfy 
Conditions 2, 3 and 4 of the CO. Under-the CO, the final Root Cause Protocol will be used to analyze 
the following five apparent violations listed in a letter from NRC to HMC dated October 4, 2016: 

1. Implementation of the Reinjection Program in a manner inconsistent with the groundwater 
Corrective Action Plan (CAP); 

2. Dischar,ge of liquid effluents from the Reverse Osmosis (RO) Plant in excess of the Site 

groundwater protection standards (GWPS) established in the license1; 
3. Failure to report to NRC the results of all effluent monitoring required by the license; 
4. Failure to obtain monthly composite samples as required by the license; and 
5. The discharge of liquid effluents containing byproduct material to land application areas 

without first obtaining NRC approval. 

The Protocol will also be used to establish any corrective action plans deemed appropriate in the 
Self-Assessment Report required in the CO, and be made available for review during future NRC 
inspections of the HMC Site, located near Grants, New Mexico. 

Root Cause Analysis Protocol 

A root cause is an underlying factor or condition that has created a "problem." In this case, the 
problems to be assessed initially include the apparent violations listed above, and the root cause . 
protocol will also be applied with respect to any apparent non-compliance issues identified in the 
self-assessment process (Condition 3 in the CO). Implementation of a root cause analysis protocol is 
intended to support an assessment team evaluation of the factors contributing to the problem (i.e., 
its "root cause") and allow identification of a successful corrective action. 

Typically, a first step in the root cause analysis is to identify a broad problem statement (e.g., CO 
violation), which can focus a series of "who, what, when, where and why" questions. Attachment 1 
includes templates for: 1) Problem Statements; 2) a Data Identification and Collection Table; and 3) 
a 20 Reasons Table. As appropriate, these tools will be used to focus HMC on the "Why" questions 
needed to determine the root cause of each apparent violation, or problems or issues identified 
during the self-assessment. 

1 In its Inspection Report issued on April 20, 2017, the NRC also provided that additional exceedances identified in 
the 2016 site inspection would be included in this evaluation. 

1 
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Draft Root Cause Protocol 
Homestake Mining Company of california - Confirmatory Order 

Five Whys Method 
HMC will use the "5 Whys" method, which was originally developed by Toyota founder Sakichi Toyoda 
for use in the company's quality management program, because it is: 1) a widely recognized and 
successful approach to Total Quality Management (TQM); 2) efficient in peeling away the layers of 
symptoms to allow the Self-Assessment team to determine the root cause of a problem; 3) 
applicable to both human- and equipment-performance issues and problems, and is one of the best 
tools for resolving human factors or interactions; and 4) one of the simplest tools that can be 
completed without statistica l analysis, and that can be used to identify any relationships in the 
hierarchy of potential causes. The 5 Whys method is included in many on-line root cause guidelines, 
and is included in ISO and Six Sigma certification training. 

The initial steps in the method are to write down the specific problem, ask the question: "why did the 
problem occur," and write down the answer. Subsequent written "why" questions and answers 
continue to focus on the initial description of the root cause and contributing factors until the 
ultimate root cause has been determined. Depending on the complexity of the determination, th is 
protocol may take fewer than, or more than, five "why" questions and answers. As described in the 
next section of this protocol, several visual aids (e.g., process flow, logic tree and/or fish bone 
diagrams, also presented in Attachment 1) can be useful in summarizing the root causes and 
contributing factors that resulted in the problem. 

Successful Implementation of Five Whys and Limitations 

Root causes need to be distinguished from causal factors, which may have contributed to the 
occurrence of a problem, but are not necessarily the initiating cause (i.e., the root cause) of a 
problem. Causal factors can influence a root cause by increasing or accelerating its likelihood , and 
can affect the severity of its consequences. Causal factors may include: 1) an action someone 
performed; 2) an action not performed by someone; and/or 3) an action that a piece of equipment, 
process component or process transaction performed or did not perform. A major advantage to 
the 5 Whys technique is that it is relatively easy to use and apply, and can be used to get to root 
causes in a relatively short time. However, ease of use and speed also need to be balanced against 
the risk of reoccurrence of the problem should a superficial 5 Whys analysis fail to identify the true 
root cause. The 5 Whys approach also assumes that each problem may have multiple contributing 
factors, but will have one factor that is the root cause. Therefore it is important in the analysis that 
all jointly contributing factors be identified and addressed. 

The success of 5 Whys is, to some degree, contingent on: 1) the skill with which the method is 
applied; 2) understanding that the why questions cannot always be run straight through in a few 
minutes (e.g., asking and answering all questions immediately), but the investigator may need to 
stop and think about whether the right questions are being asked; and 3) the recognition that by the 
t ime the fourth or fifth why question is asked, assuming the right questions have been asked, the 
investigator should be close to, or have arrived at, the root cause. If needed, the investigator may 
have to conduct an additional question-and-answer session. Finally, the 5 Whys requires that the 
process be grounded in observation, not deduction. 

Solving a human-performance or equ ipment-performance problem means identifying the root cause 
of the problem, and then developing and implementing appropriate countermeasures that will 
eliminate the root cause and prevent the reoccurrence of the problem. Corrective actions developed 
f rom the root cause analyses are intended to prevent the problem from reoccurring or happening the 
fi rst time. Although corrective countermeasures may, at first glance, appear to be temporary fixes to 
problems rather than permanent solutions, that does not have to be the case. 
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A countermeasure approach can address the root cause using the right tools, such as an action plan 
with clearly identified goals, analytical tools and follow-up activities. An action plan for each 
countermeasure wou ld address HMC's performance toward the goal (i.e., permanently addressing 
the root cause), and would include tasks, deadlines, person(s) responsible and impacts on 
eliminating the problem. It should also be recognized that, as the Site evolves, a problem can 
reappear as a result of new or different conditions that were not known at the time of the root cause 
ana lysis, and that HMC may need to continue its efforts to assure performance remains stable or 
continues to improve. 

Application of the Five Whys Technique 

The following steps will be implemented in completing the HMC root cause analysis: 

1. Preparation. Implementation of a root cause analysis will be based on findings from the 
review of apparent violations and/or the self-assessment and will identify the problems (i.e., 
elements) and the scope of the analysis, including an understanding of the information 
sources that will be needed to perform the analysis (e.g., Site records and intervfews with 
past and present Site personnel). HM C's self-assessment team will need to understand the 
underlying nature of any non-compliance or area of concern identified in the CO and other 
NRC correspondence, and develop a problem statement that will be the focus of the analysis. 
The team will include members experienced with root cause analysis. site history and 
operations. and environmental remediation/reclamation . The overall team will be led by an 
investigator with no potential involvement in the identified apparent violations Each of the 
Hdentified problem elements will be assigned to a lead investigator who will be responsible 
for identifying and communicating with other team participants, leading the 5-Whys 
assessment techn ique and preparing the final report. 

2. Information gathering. Each problem element +Re-lead investigator, with assistance from 
Site personnel or other team members, will compile relevant information and data needed to 
analyze the problem statement. This may include physical evidence, interviews, operations 
and maintenance (O&M) records, existing procedures or equipment manuals, analytical 
results , and regulatory documents (e.g., license amendments and re lated correspondence or 
techn ical reports). For equ ipment or process failures, a process flow diagram wi ll be 
developed. 

3. Analyze the information. Using the information and facts identified during the previous step, 
all the problems will be compiled and categorized.aAtl .l,!ttsing the 5 Whys, Causal Factor 
Chart, Fish bone Diagram or other brainstorming tool presented in Attachment 1. HMC's self
assessment team will evaluate #le-each problem category and individual problem to identify 
the contributing, and ultimately, the.root cause(s). The 5 Whys technique will be performed 
until the root cause is identified, along with the relative contributions of the causal factors to 
the root cause. 

HMC recognizes that that correcting a minor contributing cause may address part of the 
problem, but may not prevent the recurrence of another similar problem if the root cause is 
left unaddressed. Given the probability that a problem may have occurred due to more than 
one failure mode, the team will utilize a variety of methods to determine the root cause. For 
example, Fish bone Diagrams are useful in evaluating a range of potential causes that 
include people (e.g. training, communication, skills, motivations), procedures (e.g. lack of 
procedures, poorly written procedures), equipment (e.g. Jack of maintenance, wrong design 
or application), materials (e.g. wrong parts, lack of replacement parts) or environment (e.g. 
corrosive environment, weather issues). 
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Completing a 3-legged 5 Whys analysis, where the method is independently applied to each 
of t he following lines of questions, can also be beneficial: 

• Specific Whys. Why did this specific situation happen? This is the 5 Whys analysis 
that the team will initially implement in all cases to analyze obvious root causes. 

• Detection Whys. Why was the situation overlooked? This is the 5 Whys analysis that 
the team may need to apply to understand the reasons why the previous or existing 
systems and procedures did not detect the problem. 

• Systemic Whys. Why did the possibility exist for this situation to occur? This is the 5 
Whys analysis that the team may need to apply to look at the organizational or 
cultural reasons that resulted in an environment where the problem could occur. 

Because the 5 Whys tool is based on cause verification before proceed ing, HMC will not 
assume someth ing could have contributed to an identified problem (i.e., HMC will verify that 
it contributed to the failure). Otherwise, the selected corrective action may be ineffective. 
HMC will also confirm that the sequence of why questions and answers can be read in 
reverse, creating a logical flow of the causal chain from root cause to the problem statement. 

Use of the fish bone diagrams. and the 3-legged 5 Whys is an interdependent recursive 
process. Ideally, upon completion, each factor identified on the fish bone d iagrams will have 
an associated 3-legged 5 Whys analysis. Some of the Whys may merit their own sub
fishbone diagram. 

4. Identify the root cause(s). HMC recognizes that one of the final outcomes of the evaluation 
process should will be the identification of the root cause.(fil that led to the-each identified 
problem or failure, so that a corrective action plan can be developed and implemented. HMC 
recognizes that there may be significant overlap of the root cause analyses. with common 
root cause(s) leading to more than one problem. Regardless each problem shall be 
evaluated separately to identify any potentia l root or contributing causes unique to that 
problem. However, it is incorrect to think of the root cause as just the last link in the causal 
chain (i.e., the "tip of the root"). The root cause statement(s) should incorporate and address 
relevant portions of the entire network of elements that, taken together, resulted in the 
problem (i.e. the entire root, not just the root t ip). The advantage of conceptualizing the 
cause as the entire root structure (rather than just the tip of the root) is that it provides more 
options to consider for corrective actions and, potentially, would allow for a more optimal 
outcome. Because it can be difficult in some cases to know when sufficient information has 
been gathered and evaluated to make a conc lusion about the root cause, HMC will progress 
to the root cause identification step when the team feels it has a complete picture of the 
problem and how it occurred, including possible hidden causes in the overall organizational 
culture. 

5. Develop and implement the corrective actions. Once the root cause is identified, the team 
will brainstorm identify possible corrective actions to propose to HMC management 
(acceptable corrective actions must be items that are with in management's control). 
Corrective actions may include changes to equipment, development or updating of 
procedures, suggestions related to training and communications, incorporation of systems 
and procedures to minimize human error factors. or other appropriate corrective actions. 
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Ultimately, the prioritization and selection of corrective actions to implement will be directed 
by HMC management. The goal of the self-assessment team is to submit corrective action 
suggestions that will effectively mitigate and prevent future recurrence of the problem, and 
to describe the actions in a way that can be understood and implemented by Site personnel. 

6. Evaluate the effectiveness of the corrective actions. At some point in the future after the 
corrective actions have been implemented, it is recommended that HMC undertake an 
evaluation of the effectiveness of the corrective actions. An effectiveness evaluation should 
include a review of the root cause analysis report and of information and documents 
generated that support the corrective action and document continued compliance._A 
timeline for such reviews and suggestions for method of review {internal/external audit(s) 
and frequency) will be proposed. 

Root Cause Analysis Report 

The Root Cause Analysis Report will be included as Section 3 of HMCs Self-Assessment Report.2 The 
report will be designed to effectively summarize the: 1) occurrence investigation and a qualitative 
evaluation of its completeness; 2) 5 Whys analysis of apparent violations, or problems or issues 
identified during the self-assessment; and 3) the recommended countermeasures to prevent the 
reoccurrence of the problem. The report will also include the appropriate tables and graphics 

presented in Attachment 1 of this protocol, which will be completed for each root cause analysis that 
was completed by the self-assessment team. 

2 The Root Cause Analysis Report for the apparent violations will be submitted to NRC in August 2017 as 

required by the CO. 
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Gerald George 
Davis Wright Tremaine LLP 
505 Montgomery Street, Suite 800 
San Francisco, CA 94111 
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(ph) 877-433-2029 
(fax) 877-433-2492 

info@foxfirescientific.com 

Re: Homestake Mining Company Root Cause Analysis Protocol Review 

Dear Mr. George, 

On May 9, 2017, Foxfire Scientific was sent a root cause protocol for our review and comment 
as partial fulfillment of Condition 1 of the March 28 Confirmatory Order issued to Homestake 
Mining Company of California by the NRC. We have completed our initial review. When the 
NRC receives a document such as a license application for review, they conduct an initial review 
to determine whether the document is acceptable for review. If it is, they proceed to review it. If 
it is not, they summarily reject it without providing any detailed comments. If this protocol was 
submitted to the NRC, it would be rejected as unacceptable for review. 

The root cause protocol that was submitted for our review was a direct cut and paste of a 
powerpoint presentation on root cause analysis rather than a procedure or protocol (See 
https://www.nrc.gov/docs/ML 1109/ML 110960258.pdf). Although archived in the NRC 
ADAMS system, it is not clear who authored the source presentation. Given the powerpoint 
slide format, it appears it was not authored by NRC staff but may have been prepared by an NRC 
contractor. As a presentation, it is more of an outline of topics and things to consider during a 
root cause analysis than an actual protocol. It is our opinion that the "protocol" the NRC is 
expecting to see should be thought as the procedure for performing the root cause analysis. You 
could also think of it as the charter for the root cause analysis team defining what it is they are 
supposed to do, their responsibilities, and their authority. This document does not provide that 
procedure or charter. 

The draft protocol lists 5 possible root cause analysis techniques that could be used. Homestake 
needs to pick one and draft the protocol to implement that methodology. The Fault Tree method 
is extremely complicated to implement and is more appropriate for equipment failures. The 
Hazard-Barrier-Target method is also not well suited to the current situation. Change Analysis 
or MORT are appropriate. The structure of MORT may lend itself best to ensuring that a 
thorough review and analysis is performed. A primer on using MORT is available from the New 
Mexico Environmental Department at 
https://www.env.nm.gov/aqb/Proposed Regs/Part 7 Excess Emissions/NMED Exhibit 18-
Root Cause Analysis for Beginners.pdf. The protocol should "flesh out" the process for 
performing the "Four Major Steps" listed on the second page of this PDF, i.e., data collection, 
causal factor charting, root cause identification, and recommendation generation and 



implementation. Another helpful summary is the "Basic Steps of RCA" presentation.prepared by 
the North Dakota Health Care Review, especially pages 7 through 15 available at 
http://www.health.state.mn.us/patientsafety/toolkit/rca ndpresentation.pdf. These steps could 
form the core of your protocol. A valuable aid to implementing the MORT process is the MORT 
User's Manual available at http://www.nri.eu.com/NRl l .pdf and the accompanying Risk Tree 
available at http://www.nri .eu.com/NRI2.pdf 

The "Procedures for Conducting Root Cause Investigations" section of the draft protocol 
provides what amount to section headings for some of this but no supporting detail. The 
"Presentation of Findings" section and subsequent sections are useful direction and guidance that 
should be incorporated into your final protocol. 

We look forward to reviewing the revised protocol when it is ready for further review. If you 
have any additional questions or need more information, please feel free to contact me at 817-
995-6762 or amo@foxfirescientific.com. 

Sincerely, 

Matthew Amo, PhD, PE, CHP 
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MATTHEW ARNO, Ph.D., P.E., CHP 

Education: 
• Ph.D., Health Physics, Texas A&M University 
• M.S., Nuclear Engineering, Massachusetts Institute of Technology 
• B.S., Nuclear Engineering, Massachusetts Institute of Technology 
• Medical Physics Certificate, University of Florida 

Licenses & Certifications: 
• Certified Health Physicist, # 1909 
• Professional Engineer, State of Texas, license # 94411 

Security Clearance: 
Previous DOE "L" clearance (inactive) and trained as an authorized derivative classifier. 

Experience and Training: 
• Foxfire Scientific, Vice-President, Partner, Principal Health Physicist, January 2001 to 

Present. 
• Texas A&M University, Visiting Assistant Professor, December 2002 to June 2004. 
• Paducah Gaseous Diffusion Plant, Nuclear and Facility Safety Engineer, September 1994 to 

August 1999. 
• Trained in multiple incident investigation/root cause analysis methodologies including: 

o Taproot™ 
o Management Oversight Risk Tree (MORT) 
o HazOps/FMEA 
o Total Quality Management (TQM) 
o Kepner-Tregoe problem solving/incident investigation 

Honors & Awards: 
• Department of Energy Office of Civilian Radioactive Waste Management Fellow 
Health Physics Society Robert S. Landauer Fellow 

Publications: 
A list of publications is available upon request. 

Summary of Experience: 
Dr. Arno began his career at the Paducah Gaseous Diffusion Plant (PGDP) while it was under 
DOE regulation. He was part of the team that developed the plant Safety Analysis Report (SAR) 
for the site's transition to NRC Certification, serving as a SAR chapter author and subject matter 
expert. He then served as the project manager and lead engineer for the recertification of the 
Paducah Tiger Type B overpack used to transport UF6 cylinders and update of the safety 
documentation to current standards. Additionally, he was project manager and lead engineer for 
implementation of the OSHA 29 CFR 1910.119 Process Safety Management of Highly 
Hazardous Chemicals standard for the plant. 
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He was also a member of multiple engineering design teams for modifications to safety-related 
equipment; where he reviewed and approved mechanical and electrical engineering drawings and 
schematics and assisted with development of new and revised procedures related to the 
modifications. He investigated incidents and as-found conditions to evaluate plant safety and 
regulatory compliance, determine corrective actions needed and regulatory requirement 
modifications needed as appropriate. 

He left PGDP to obtain his PhD, after which he was appointed as a Visiting Assistant Professor 
with the Texas A&M University Department of Nuclear Engineering. He taught courses in 
radiation detection and measurement with both laboratory and field equipment and was an 
investigator on multiple funded research grants which resulted in peer-reviewed publications. 

For the last 16 years, Dr. Amo has been a Partner, Vice President, and Principal Health Physicist 
with Foxfire Scientific. He serves as the RSO ofrecord or as a consulting RSO for multiple 
clients for both radioactive materials and radiation producing device licensees and registrants. 
Clientele include the medical, academic, industrial, oil & gas, and mining & milling industries. 

His duties as an RSO or consulting RSO include administering the dosimetry program; 
maintaining regulatory licensing, registration and compliance; and radiation health and safety 
program and procedure development, maintenance, and implementation. 

For various clients, he conducts radiation health and safety program development, licensing and 
regu.latory support, and auditing for NORM, TENORM, medical, academic, and industrial 
radioactive material users. Duties include regulatory licensing support, health and safety plans 
and procedures development, personnel (worker and public) monitoring and dose assessment, 
incident investigation, and environmental monitoring. He has conducted due diligence audits 
and operational assessments in support of ownership and/or operational control transfer. Tasks 
included review of health physics practices, equipment inventory assessment, job task analysis, 
and regulatory compliance reviews 

He is also a team member of the Oak Ridge Associated Universities project to implement the 
Energy Employees Occupational Illness Compensation Program Act of which Foxfire is a 
subcontractor. 
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Dear Sir or Madam: 

Attached is the Root Cause Analysis as required under Conditions I and 2 of the March 28, 2017 
Confirmatory Order for the Homestake Grants facility. 

If you have any questions, please contact me as soon as possible. 

Sincerely, 

Gerald F. George 
Counsel for Homestake Mining Company of California 
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Root Cause Analysis Report 
Homestake Mining Company of California - Confirmatory Order 

1.0 Introduction 
I 

This Root Cause Analysis (RCA) Report has been developed in accordance with: 1) Conditions 1 and 
2 in the Confirmatory Order (CO) Modifying License dated March 28, 2017 issued to the Homestake 
Mining Company of California (HMC; licensee for Materials License No. SUA-1471) by the Nuclear 
Regulatory Commission (NRC) under Docket No. 040-08903; and 2) HMC's Root Cause Protocol 
dated July 26, 2017. The CO resulted from a Settlement Agreement between HMC and NRC reached 
after mediation regarding apparent violations at HMC's Grants, NM Site (Site). This RCA Report 
addresses the five apparent violations identified in a letter from NRC to HMC dated October 4, 2016: 

1. Implementation of the Reinjection Program in a manner inconsistent with the groundwater 
Corrective Action Plan (CAP); 

2. Discharge of liquid effluents at Sampling Point 2 (SP2) in excess of the Site groundwater 
protection standards (GWPS) established in the License; 

3. Failure to report to NRC the results of all effluent monitoring required by the License, 
specifically for SP1 and SP2; 

4. Failure to obtain monthly composite samples as required by the License, specifically for SP1 
and SP2; and. 

5. The discharge of liquid effluents contain ing byproduct material to land application areas 
without first obtaining NRC approval. 

For this RCA, HMC assessed past and present Site conditions included, but was not limited to, 
interviews with former and current HMC staff and contractors and a review of key Site documents 
and history. The documents that were reviewed included License Amendments, reports developed by 
HMC-initiated Safety and Environmental Review Panels (SERPs), NRC Technical Evaluation Reports 
(TERs) and correspondence between HMC and the following agencies: NRC; the New Mexico 
Environment Department (NMED); and the U.S Environmental Protection Agency- Region 6 (EPA). 

The findings presented in this RCA Report are based on the activities described. above and the 
results of implementing the 5 Whys Protocol, which included the following key components: 1) 
identifying specific problem statements based on the apparent violations listed above and related 
information obtained during the assessment of site activities; 2) asking the question "why did the 
problem occur" (and related "who", "what", "when" and "where" questions), and as many 
subsequent "why" questions as are required to identify the root cause or, in some cases, the root 
cause structure of the identified problems (i.e., the question "why" may be asked more or less than 
five times, as necessary). As appropriate for each problem statement, a 3-legged 5 Whys analysis 
was performed that included the following elements: 

• Specific Whys, which were used for each problem statement; 

• Detection Whys, which were used to understand the reasons why the previous or existing 
systems and procedures did not detect the problem; and 

• Systemic Whys, which were used to evaluate the organizational or cultural reasons that 
resulted in an environment where the problem occurred. 
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The 5 Whys method identified contributing (i.e., causal) factors associated with the problem 
statements that, when integrated with the root cause and/or root cause structure, will allow HMC to 
identify appropriate countermeasures (i.e., corrective actions) associated with the five apparent 
vio lations. The corrective action plan document (not to be confused with the Groundwater CAP, 
wh ich is due to NRC by the end of 2018) will be submitted to NRC within 60 days of this RCA Report, 
and will describe an implementation schedule, the methods to be used to evaluate the effectiveness 
of the individual corrective actions and a time frame or frequency for determining their effectiveness. 
The implementation schedule will include an effectiveness monitoring and reporting schedule to 
NRC, which is anticipated to vary depending on the problem-specific corrective action. 

2.0 RCA Problem Statements and Findings 

As described in Section 1, problem statements and findings are based on the apparent violations 
identified in the CO, and application of the RCA protocol through HMC investigations (document 
reviews and interviews). The following sections address each problem statement and identify the 
associated root cause (or root cause structure) and applicable contributory factors. Key causa l 
factors are shown on attached fish bone diagrams for each problem statement. A summary for each 
problem statement describes the relationship, if any, among identified root causes. 

2.1 Problem Statement No. 1 

Problem Statement No. 1 is: "Implementation of The Reinjection Program in a Manner Inconsistent 
with the Groundwater Corrective Action Plan (CAP)". 

The context for this problem statement is that the Reinjection Program implemented by HMC 
between 1995 and August 2016, and regulated by NMED, was determ ined by NRC to be 
inconsistent with the 1989 CAP. The Reinjection Program involved the collection of slightly 
contaminated alluvial groundwater from outside the zone of alluvial aquifer hydraulic containment 
followed by injection of that water back into the alluvial aquifer within the zone of hydraulic 
containment. Per the 1989 CAP, as modified by the Reverse Osmosis (RO) system in a January 15, 
1998 submittal from HMC to NRC, only fresh water and RO-treated water meeting Site GWPS in 
License Condition (LC) 358 from License No. SUA-14~1 were authorized by NRC for injection. The 
water used in the Reinjection Program did not meet these criteria. 

HMC addressed the Re injection Program in two proposed revisions updating the 1989 CAP (2006 
and 2012), but those revised CAPs were not approved by NRC. When NRC performed a 
comprehensive review of Site compliance issues in 2015-16, near the end of the CAP update . 
process, the Reinjection Program was identified as an apparent violation. Prior to that, the NRG had 
not identified the Reinjection Program as an issue. 

This problem statement has led HMC to three Why analyses labeled A, Band C that, respectively, 
address Specific, Detection and Systemic Why analyses. Responses to questions associated with 
the initial "why" question are provided below: 

• Who - HMC Site Managers, and NRC and NMED staff. 

• When - from implementation of the Reinjection Program in 1995 through August 2016. 
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• How - The apparent use of "non-compliant" water in the program, non-alignment of NRC and 
NMED regulatory requirements, assumptions by the HMC staff regarding how NRC viewed 
the relationship between the NRC and NMED 'requirements coupled with insufficient 
communications between Hfy1C Site Managers and NRC, and, in particular, HMC's 
interpretation of an absence of NRC approval objections during audits and review of CAP 
update submittals. 

Why Analysis A - Specific Root Cause 

1- Why was the Reinjection Program implemented in a manner inconsistent with the groundwater 
CAP? 

HMC identified the reinjection program as a method to improve the efficiency of the 
groundwater remediation system, and incorrectly assumed, in the context of oversight by 
multiple federal and state agencies, that operation of the reinjection program in compliance 
with the NMED permit, DP-200, would suffice without amendment of the NRG CAP or 
approval by NRG. 

2 - Why didn't H~C check with NRC on the need to obtain approval of the reinjection system? 

HMC incorrectly assumed that its obligation to obtain NRG approval was met by the fact that 
NRG was aware of the reinjection program through inspection_,audits and reports, as we// as 
draft revised CAP submissions in 2006 and 2012 that described current remediation 
activities at the Site, including the reinjection program, and did not object to the program. 

3 - Why wasn 't the issue regarding the non-compliance of the ongoing Reinjection Program identified 
and remedied during the CAP update process? 

Specific Root Cause: HMC believed that the non-compliance issue during the CAP update 
process was not addressed primarily due to inadequate communications between HMC and 
NRG at the time. The revision and updating of the 1989 CAP has been a very long process 
involving the compilation of comments from multiple regulatory agencies and non
governmental organizations (NGOs) as well as multiple requests by NRG for HMC to supply 
additional information. Despite the fact that this process occurred over many years and 
involved the exchange of much information regarding the Site operations, the non
compliance of the ongoing Reinjection Program was not identified. HMC believed that the 
lack of identification of the program as non-compliant resulted from a lack of clear 
communication between HMC and NRG. Had this issue been identified in discussions of the 
revised CAPs, the Reinjection Program could have been approved or modified to be 
consistent with an updated CAP. 

Why Analysis B - Detection Root Cause 

1 - Why was the Reinjection Program implemented in a manner inconsistent with the groundwater 

CAP? 

HMC believed the Reinjection Program was implemented in a manner that was consistent 
with NMED requirements as described in the 1995 and subsequent 2014 discharge DP-200 
permits, and HMC assumed that compliance with NMED requirements would ensure 
consistency with the CAP. 
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2 - Why did HMC assume that achieving NMED requirements would ensure consistency with the 
CAP? 

HMC believed that, because NMED was the lead regulatory agency for oversight of 
groundwater restoration operations at the Site, NRC did not need to explicitly approve of all 
modifications to the groundwater restoration program. 

3 - Why didn't HMC understand its obligations to request and receive approval from NRC before 
making modifications to the groundwater restoration program that deviated from the 1989 CAP? 

Detection Root Cause: HMC personnel did not understand the regulatory obligations and 
HMC's obligation, where necessary, to clarity the structure of the complex regulatory 
environment at the Site (e.g., in a formal written document), which would have allowed all 
parties to understand their roles and responsibilities in administering the groundwater 
restoration program. Managers subsequent to the manager at the time of program initiation 
assumed that ongoing programs at the time they took the position had been properly 
authorized, and did not take steps to confirm that authorization. 

Why Analysis C - Systemic Root Cause 

1- Why was the Reinjection Program implemented in a manner inconsistent with the groundwater 
CAP? 

HMC incorrectly assumed that, as long as changes to the groundwater restoration program 
improved performance of the remedy, it did not have to get approval of every change from 
NRC. 

2 - Why did HMC assume that changes to the groundwater restoration program that improved 
remedy performance did not need NRC approval? 

Although amended LC35 (License Amendment No. 5 dated March 19, 1990) required 
implementation of "the corrective action program described in the September 15, 1989 
submittal," HMC assumed that any modifications to the groundwater restoration program 
described in the 1989 CAP would still be consistent with LC35 because it also stated that 
the program was to be implemented "with the objective of returning the concentrations of 
chromium, molybdenum, selenium, thorium-230, uranium, and vanadium to the 
concentration limits specified in Subsection (B)." 

3 - Given the potential for misinterpretation of the requirements of LC35C, why didn't HMC clarify 
with NRC the degree of latitude it had to implement the groundwater restoration program? 

HMC did not receive any feedback from NRC that the Reinjection Program constituted a 
violation of the License. HMC assumed that if there were compliance issues, NRC would 
bring them to the HMC's attention during Site inspections or other communication, and that 
the issues would be resolved (i.e., essentially, a misunderstanding of expectations by HMC). 
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4 -Why did HMC rely on a passive approach to ensuring compliance with the LC35? 

Systemic Route Cause: HMC Site Managers were busy with other routine regulatory 

compliance, Site operations, personnel issues, and Site closure planning, etc., and failed to 
prioritize proactive communications with NRG about the Reinjection Program or other issues 
not identified by NRG (i.e., HMC did not recognize the need to allocate resources to the Site 
and/or prioritize communications with NRG to ensure full compliance with the License). 

Summary of Problem Statement No. 1 Root Causes 

The attached fish bone diagram for Problem Statement No. 1 includes four categories encompassing 
the root causes and contributory factors that include Communications, Regulatory Oversight, HMC 
Management and Inadequate Resources, which were identified in the Specific, Detection and 
Systemic analyses. Common factors throughout the root cause structure are poor communications 
between HMC and NRC as well as HMC's failure to establish protocols for ensuring full compliance in 
the complex regulatory environment, which resulted in HMC devoting inadequate resources at the 
Site for compliance-related matters. Communications between the Site Manager and corporate 
management may not have addressed sufficiently the ability of Site staff to simultaneously and 
adequately focus on compliance, closure progression and routine Site activities. 

The inability of HI\IIC and NRC to update the 1989 CAP over a nominal 20-year period also points to 
other contributory'factors that include: 1) the regulatory overlap of NMED with authority over the 
Reinjection Program, which HMC appears to have relied upon to assume compliance with relevant 
LCs; and 2) HMC's c!Ssumption that an absence of NRC complaints would justify not ensuring that all 
water used in the Reinjection Program was compliant with all applicable LCs (and documents 
referenced therein) as well as with NMED groundwater protection standards. 

2.2 Problem Statement No. 2 

Problem Statement No. 2 is: "Discharge of Liquid Effluents at SP2 in Excess of the Site Groundwater 
Protection Standards (GWPS) Established in the License;'. 

The context for this problem statement is that, during the period from 1999 through 2014, NRC 
identified a total of 67 monthly composite samples from SP2 that exceeded the applicable GWPS for 
uranium and/or molybdenum. Most of those exceedances were of more stringent standards in the 
License prior to the establishment of the current baseline standards set in 2006. SP2 is a 
monitoring point for injection water from the RO Plant (and other sources such as fresh water from 
the San Andres Glorieta [SAG) Aquifer wells) that was specified in LC35C (License Amendment 30). 
Per a February 19, 1998 TER provided by NRC, the purpose of SP2 was to ensure that GWPS were 
being met prior to injection of the treated water. 

This problem statement has led HMC to three Why analyses (labeled A, B and C) that, respectively, 
include a Specific analysis, a Detection analysis and a second Specific analysis. Responses to the 
questions associated with the initial "why" question are provided below: 

• Who - HMC Site Managers, HMC staff, HMC consultants, and NRC and NMED staff. 

• When - from 1999 through 2014. 
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• How - Technical issues and reactionary maintenance, inadequate reporting, insufficient 
communications between HMC Site Managers and NRC, insufficient contingency planning, 
and License language ambiguity. 

Why Analysis A - Specific Root Cause 

1 - Why were liquid effluents at SP2 discharged at concentrations above the Site GWPS establ ished 
in the License? 

The RO Plant did not produce effluent with sufficiently low concentrations to meet Site 
GWPS1, even after mixing with fresh SAG aquifer water. 

2 - Why didn't the RO Plant consistently produce effluent with sufficiently low concentrations? 

The original RO Plant experienced technical issues that included sand filter performance, 
backwash performance, and membrane fouling. The upgraded RO Plant experienced 
technical issues that included pump performance, backwash performance, control panel 
and sensor performance, heater performance, valve and seal leakage, actuator performance 
and membrane fouling. 

3 - Why did the RO Plant experience these repeated technical issues? 

Specific Root Cause: Because there was no preventative maintenance program for the 
original and upgraded RO Plants, the RO Plant would, on occasion, produce treated water 
with higher-than anticipated concentrations before corrective actions (e.g., adjustments, 
repairs or replacements) could be performed. 

Why Analysis B - Detection Root Cause 

1 - Why were liquid effluents at SP2 discharged at concentrations above the Site GWPS established 
in the License? 

SP2 was not listed as a compliance point under LC35B, so HMC did not include SP2 as a 
reporting point and assumed that, based on improving alluvial aquifer conditions (i.e., lower 
concentrations), the occurrences of SP2 exceedances were not of significance to NRC. 
Specifically: 1) LC35B indicated that the constituents (selenium, uranium, molybdenum, 
sulfate, chloride, TDS, nitrate, vanadium, thorium-230 and radium-226 and 228) must not 
exceed the GWPS at three compliance wells (01, X and S4); and 2) LC35C indicated that 
composite samples from SP2 will be taken monthly and analyzed for uranium and 
molybdenum (reporting requirements were not specified in these LCs). 

2 - Why did HMC assume th is? 

. NRC did not indicate any SP2 exceedance compliance issues during Site inspections or in 
Site inspection reports. 

1 Prior to 2006, both NRC and HMC recognized that the license standards could not be met, and the focus was on 
development of.technically sound background standards. 
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3 - Why didn't HMC seek feedback from NRC regarding the injection of non-compliant water? 

HMC, as noted, did not believe that SP2 was a compliance point under the License due to 
the wording of both LC35B (which lists compliance points and does not include SP2) and 
LC35C (which indicated the need for the collection of composite samples from SP2), and 
HMC did not specifically direct NRG to SP2 data during Site inspections or in semi-annual or 
annual reports. 

4-Why wasn't NRC able to determine if SP2 exceedances occurred? 

Detection Root Cause: NRG was either not aware of the SP2 exceedances because HMC did 
not report them during inspections, or NRG staff had the same interpretation as HMG of 
ambiguous License language regarding SP2 reporting requirements. 

Why Analysis C - Specific Root Cause 

1- Why were liquid effluents at SP2 discharged at concentrations above Site GWPS established in 
the License? 

HMC was unable to monitor, troubleshoot and correct RO Plant performance in a timely 
manner before non-compliant water was injected. 

2 - Why wasn't HMC able to perform these activities in a timely manner? 

HMG staff did not have the training or procedures required to proactively troubleshoot or 
correct process engineering issues. 

3 - Why didn 't HMC provide Site staff with adequate training or procedures? 

As noted above, HMG did not believe SP2 was a compliance point under the License, and 
therefore did not appreciate the importance of the SP2 discharge to License compliance. As 
a result, HMC did not allocate sufficient resources to staff technical training. Also, HMC did 
not provide appropriate training or procedures to staff to allow them to proactively manage 
RO Plant performance. 

4 - Why didn't HMC understand the importance of RO plant compliance at SP2? 

Specific Root Cause: SP2 was not specifically identified in the License as a point of 
compliance, nor was the 1998 TER incorporated by reference in the License Condition 
regarding SP2. 

Summary of Problem Statement No. 2 Root Causes 

The attached fishbone diagram for Problem Statement No. 2 includes five categories encompassing 
the root causes and contributory factors that include Regulatory Oversight, HMC Management, HMC 
Staff, Planning and Control, which were identified in the Specific, Detection and .Systemic analyses. 
The three analyses form a primary root cause structure that includes technical and maintenance 
issues, and detection and reporting failures. 
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The fishbone diagram indicates that an insufficient focus on compliance by HMC Site Managers was 
a pervasive element of this apparent violation. HMC Site Managers did not believe the License 
requ ired compliance and reporting at SP2, and thus did not dedicate sufficient resources to 
resolving RO Plant performance issues. Unclear and ambiguous language in the License was a 
contributory factor that lead to HMC's misunderstanding of SP2 compliance obligations; 

2.3 Problem Statement No. 3 

Problem Statement No. 3 is: "Failure to Report to NRC the Results of all Effluent Monitoring Required 
by the License, specifically for SP1 and SP2", which is related to Problem Statement No. 4. 

The context for this Problem Statement is the wording of License Condition 15 (LC15), which states: 

The results of all effluent and environmental monitoring required by this License 
shall be reported to the NRC. For purposes of reporting requirements, only 
groundwater radionuclide data from the point of compliance wells and 
background well P shall be reported (Amendment 34, June 2002). 

HMC complied with the requirement to report groundwater data from point-of-compliance (POC) wells 
(D1, s4 and X) and background well Pin the semi-annual and annual monitoring reports, but did not 
include analytical data for sampling points SP1 and SP2 associated with the RO Plant. 

This problem statement has led HMC to a single Specific Why analysis. Responses to questions that 
are associated with the initial "why" question are provided below: 

• Who - HMC Site Manager and NRC. 

• When - from the start-up of the RO Plant in July 1999 through the present. 

• How-Ambiguous LC15 and LC35B/C compliance requirements and no ind ication of non
compliance for these reporting requirements in NRC annual inspection reports. As noted 
above for Problem Statement No. 2 - Why Analysis B: LC 1) LC358 indicated that select 
constituents must not exceed the GWPS at three compliance wells (D1, X and S4); and 2) 
LC35C indicated that composite samples from SP2 will be taken monthly and analyzed for 
uranium and molybdenum. 

Why Analysis A - Specific Root Cause 

1 - Why did HMC fail to report effluent monitoring results from sampling points SP1 and SP2? 

HMC interpreted LC 15 ("for purposes of 10 CFR 40.65 reporting requirements ... only data 
from point of compliance wells and well P shall be reported."), to mean that only the 
analytical results for the designated wells were to be reported. 

2 - Why did HMC assume that the intent of LC15 was to only report the analytical results for the 
designated wells and not the sample results from SP1 and SP2? 

Although the language in LC15 appeared to be ambiguous by stating that "all effluent" shall 
be reported and "for purposes of reporting requirements, only groundwater radionuclide 
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data from POC wells and Well P shall be reported", HMC believed that only the second part of 
LC15 was the applicable requirement for License compliance. 

3 - Why did HMC believe that the second part of LC15, up through and including License 
Amendment 48, was the only compliance reporting requirement, while the first part of LC15 
mandated reporting of all information generally? 

HMC assumed that, because the NRC annual inspection reports up to the 2016 report 
(associated with the 2015 inspection), indicated HMC was compliant with LC15 reporting 
requirements, HMC's interpretation of the LC15 reporting requirement was correct. 

4 - Why, during the approximate 18-year reporting period, did HMC not confirm with NRC that this 
interpretation was the correct one? 

Specific Root Cause: The HMC Site Manager did not believe such communications between 
HMC and NRC during annual Site inspections were necessary given prior inspection reports. 
Until NRG commenced its investigation of facility compliance in mid-2015, HMC had no 
reason to anticipate that NRC would have a different interpretation of LC15. 

Summary of Problem Statement No. 3 Root Causes 

The attached fish bone diagram for Problem Statement No. 3 includes three categories that 
encompass the root causes and contributory factors that include Communications, HMC 
Management and Regulatory Oversight. HMC did not completely understand the requirements of the 
LC due to unclear or ambiguous language. In addition, HMC did not clarify the LC requirements with 
NRC, nor did the reporting issues come up during the many years of NRC compliance audits, which 
reinforced HMC's belief that it was reporting correctly. Communications between HMC and NRC 
were insufficient to proactively address this problem during Site inspections and, subsequently, 
within annual inspection reports. 

2.4 Problem Statement No. 4 

Problem Statement No. 4 is: "Failure to Obtain Monthly Composite Samples as Required by the 
License, specifically for SP1 and SP2", which is related to Problem Statement No. 3. 

Because Problem Statement No. 4 references two different sampling points (SP1 and SP2), each 
sampling point is addressed with a separate Why analysis. The context for SP1 includes the 
following: 1) although LC35C in License Amendment 30 specifically mentioned the collection of 
monthly composite samples from SP2, the LC 35C reference to a January 15, 1998 HMC submittal 
did not also include a reference to the February 19, 1998 TER provided by NRC that specifically 
addressed sampling at SP1; 2) HMC assumed that sampling of SP1 was primarily intended for 
managing RO Plant operations, and did not understand that SP1 sampling was included in the long
term effluent monitoring program described in the TER; and 3) NRC annual inspection reports did not 
indicate any compliance issues associated with HMC not collecting monthly (or quarterly) composite 
samples from SP1. During its review of Site compliance issues, NRC noted that SP1 had been 
sampled O times between 1999 and 2014. The context for SP2 is that, from 1999 through 2014, a 
total of 10 monthly composite samples were not collected from SP2. 

This problem statement has led HMC to two Specific Why analyses labeled A (SP1) and B (SP2). The 
B analysis has Detection and Systemic elements that are not specifically addressed in a Why 
analysis, but are represented on the fish bone diagram. Responses to questions associated with the 
initial "why" question are provided below: 
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• Who - HMC Site Manager, Site staff and NRC. 

• y.then - from the start-up of the RO Plant in July 1999 through March 2015. 

• How - For A, insufficient communications between the HMC Site Manager and NRC 
regarding LC35C compliance requirements, and no feedback from NRC regarding non
compliance for these reporting requirements in NRC annual inspection reports. For B, 
human error and lack of quality management oversight, and/or-written procedures. 

Why Analysis A - Specific Root Cause 

1 - Why was there a failure to collect composite samples from SP1? 

HMC did not completely understand the requirements of LC35C, which only specifically listed 
sampling requirements for SP2 and, therefore, HMC only collected a limited number of SP1 
samples during the RO Plant start-up period. Subsequently, HMC sporadically collected 20 
samples from SP1 through 2011 as part of RO Plant operations and maintenance (O&M}, 
which were not intended for compliance purposes. 

2 - Why didn't HMC completely understand the requirements of LC35C? 

HMC failed to understand that NRC's TER dated February 19, 1998 responding to the 1998 
HMC submittal (referenced in LC 35C), which specified SP1 monitoring and the potential 
basis for decreasing the frequency of SP1 monitoring, was an obligation of LC35C. The TER 
stated that: 

Composite samples from SP1 will be taken monthly for the first year of operation ... 
the decrease in sampling is dependent on demonstrating acceptable levels of 
constituents before decreasing sampling frequency. 

3 - Why didn't HMC request a decrease in SP1 sampling frequency pursuant to the TER? 

HMC incorrectly assumed that it was not required to affirmatively seek NRC approval of 
reduced SP1 sampling, and that SP2 sampling and groundwater sampling of the alluvial 
aquifer were sufficient to achieve compliance with the License. 

4 - Why did HMC make this assumption? 

The HMC Site Manager assumed that HMC did not require specific NRG approval to 
implement changes based on decreasing constituent levels in the alluvial aquifer and SP2 
analytical data. In addition, HMC believed that the effluent monitoring program without SP1 
data was compliant with LC35C (i.e., SP1 sampling was to be used only for RO Plant O&M). 

5 - Why did HMC continue to believe that the effluent monitoring program was compliant with 
LC35C? 

Specific Root Cause: HMC did not recognize NRC's intent for SP1 sampling as presented in 
the TER (i.e., HMC inaccurately believed that SP1 sampling was only a plant start-up 
requirement and an as-needed O&M activity) because the TER was not incorporated by 
reference in LC 35C. 
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Also, because NRC did not indicate non-compliance with LC 35C in annual inspection 
reports, HMC continued to assume the effluent monitoring program was acceptable to NRG. 
HMC did not recognize the program as a potential compliance issue until a Request for 
Information from NRC dated March 16, 2015 was transmitted to HMC . . 

Why Analysis B - Specific Root Cause 

1- Why was there a failure to collect all monthly composite samples from SP2 during the period from 
1999 through 2014 (specifically, why were 10 monthly composite samples not collected during 
this period)? 

HMC located nine of the 10 reported-as-missing samples, as documented in Site records 
(FORM-21 - Analytical Sheet) for the nine samples (laboratory reports for the nine samples 
were located from Site files and from the records of the third party analytical laboratory 
[Energy Labs] used to analyze the samples). No record of a composite SP2 sample being 
collected in June 2004 could be found in any on- or off-Site records or database, which could 
have resulted from human error or the inability to collect a sample during a period when the 
RO Plant was not in operation. Of the nine SP2 composite samples with analytical results, 
eight samples had analytical results that complied with License-specified standards. 

2 - Why were the analytical results for the nine collected samples not entered into the Site database 
and a 1Qtn sample not collected? 

It appears that these routinely performed tasks were overlooked by a staff person, and were 
not double-checked by another staff person with quality control (QC) responsibilities to 
confirm that the data entry and sample collection processes were completed. 

3 - Why were these routine tasks overlooked and not double-checked? 

Specific Root Cause: HMC did not have QC procedures in place to ensure that all collected 
samples with laboratory analytical results were properly entered into the Site database or 
.that all samples were collected. 

Summary of Problem Statement No. 4 Root Causes 

The attached fish bone diagram for Problem Statement No. 4 identifies four categories that 
encompass the root causes and contributory factors that that include Communications, HMC 
Management, HMC Staff and Regulatory Oversight. HMC failed to: 1) understand License 
requirements; 2) provide or enforce QC and data management procedures; and 3) provide or 
allocate adequate resources to perform compliance-related tasks. Communications between HMC 
and NRC were insufficient to address this problem during Site inspections and inspection reports. 
HMC did not completely understand the LC requirements due to: 1) to HMC's failure to proactively 
incorporate the TER information provided by NRC; and 2) the absence of a specific reference in the 
LC to the TER. 

2.5 Problem Statement No. 5 

Problem Statement No. 5 is: "Discharge of Liquid Effluents Containing Byproduct Material to Land 
Application Areas without First Obtaining NRC Approval". 
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The context for this problem statement is that the land application program was not initially 
permitted by NMED because: 1) the alluvial groundwater was to be used for irrigated agriculture; and 
2) the low-level concentrations identified in the groundwater did not exceed concentrations for 
uranium and selenium that were established by NMED for irrigation at that time (February 15, 1999 
letter from NMED to HMC and Appendix A to HMC's 1999 irrigation evaluation report). In a letter 
from NRC to HMC dated April 20, 1999, NRC indicated that the land application program was not 
subject to regulation by the NRC in conjunction with Materials License SUA-1471. 

In 2009 {February 20, 2009 letter from NMED to HMC), NMED raised concerns with the land 
application program because New Mexico groundwater standards had been revised and the quality 
of the land application water exceeded the new standards. HMC continued to operate the land 
application program, with modifications to address NMED's concerns {NMED issued annual 
Conditional Temporary Permission for the program in 2010, 2011 and 2012), until 2012 when the 
program was terminated. During this time, HMC assumed that the land application program was 
conducted in compliance with NMED requirements. In addition, during the entire period of operation 
of the land application program, HMC incorrectly assumed that irrigation supply water containing low
level residual uranium did not contain radioactive byproduct material as defined in Section 11(e).2 of 
the 1954 Atomic Energy Act. 

This problem statement has led HMC to three Why analyses (labeled A, B and C) that, respectively, 
address Specific, Detection and Systemic Why analyses. Responses to questions associated with 
the initial "whyn question a~e provided below: 

• Who - HMC Site Manager, NRC and NMED. 

• When - From 2000, when the Land Application Program was initiated, to 2012 when the 
program was terminated. 

• How- Inadequate communications between HMC, NRC and NMED regarding the land 
application program; non-alignment of NRC and NMED regulatory requirements; the failure to 
recognize that the supply well water, which had elevated uranium levels, could potentially 
contain byproduct material; and an insufficient focus by HMC on compliance. 

Why Analysis A 

1-Why were liquid effluents containing byproduct material discharged to land application areas 
without first obtaining NRC approval? 

HMG had requested approval of the program from both NMED and NRG, and had been told 
that neither agency had regulatory authority over discharges to the land application areas. 

2 - Why did HMC assume that NRC approval was not required? 

NRG indicated in a letter dated April 20, 1999 that the proposed land application program 
did not appear to be subject to regulation by the NRG in conjunction with the License. 

3 - What reason did the NRC provide in concluding that the proposed land application program did 
not appear to be subject to regulation by the NRC? 
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In a letter dated February 16, 1999, while HMC did not specifically state that the water 
might include byproduct material as defined in Section 11(e).2 of the 1954 Atomic Energy 
Act, HMC informed NRG that the irrigation program would use water from "Homestake 
property" and that the "water contains some residual low /eve/ contamination." The NRG 
then concluded that the irrigation program was not subject to NRG jurisdiction. 

4 - After NMED raised issues regarding the land application program to HMC in a letter dated 
February 20, 2009, why didn't HMC inform NRC that the irrigation water could potentially contain 
byproduct material and that the land application program could be subject to NRC approval? 

HMC continued to assume that the land application program remained compliant with NRG 
requirements as long as NMED groundwater protection standards were achieved, and thus 
HMC continued to operate the land application program with the modifications to address 
NMED's concerns2. 

5 - Prior to the termination of the land application program in 2012, why didn't HMC recognize that 
the program may have potentially contained byproduct material and inform NRC? 

Specific Root Cause: HMC failed to understand the appropriate definition of byproduct 
material. 

Why Analysis 8 

1- Why were liquid effluents containing byproduct material discharged to land application areas 
without first obtaining NRC approval? 

HMC's submittal of the land application Notice of Intent (NOi) to NMED indicated that the 
source of irrigation water was: 1) below background "State site standards" for uranium and 
selenium; and 2) assumed to be outside of the plume of contamination and outside the area 
of influence of the ground water remediation system. Based on this information, NMED 
responded to HMC in a letter dated February 15, 1999 that a discharge permit was not 
required because of the irrigation water characteristics provided by HMC. NMED's approval 
reinforced HMC's understanding that NRG approval of the land application was not 
necessary. 

2 -Why did HMC continue to assume that NRC approval was not necessary after NMED issued its 
2009 letter to HMC and, subsequently, after NMED required a discharge permit (DP-200)?. 

In response to the 2009 NMED letter, HMC focused its attention on understanding the 
vadose zone and groundwater conditions in the land application areas, and did not consider 
a potential connection between these areas and the upgradient portion of the alluvial 
aquifer within the NRG License boundary, which was known to contain byproduct material. 

2 Pursuant to the NMED 2009 letter, HMC: 1) eliminated three of the four irrigated parcels with the intent of 
meeting more stringent State-wide groundwater protection standards that were implemented by NMED in 
2007; 2) continued land application in only one parcel; and 3) implemented vadose zone characterization 
activities to evaluate concentrations of chemicals in soil and groundwater in the land application area. 
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3 - Why didn't HMC investigate this potential connection, which may have indicated that the 
alluvial water supply wells for the land application program contained residual byproduct 
material? 

Detection Root Cause: HMC did not detect this potential connection because of its original 
understanding of the presence of low-level concentrations of uranium in the alluvial aquifer 
and, after receipt of the NMED 2009 letter with new discharge permit and temporary 
authorization requirements, its focus was on remaining in compliance with NMED 
requirements under DP-200 rather than reconfirming whether NRG approval of the program 
was required. 

Why Analysis C 

1- Why were liquid effluents containing byproduct material discharged to land application areas 
without first obtaining NRC approval? 

HMC recognized that the alluvial aquifer that supplied irrigation water to the land application 
areas contained tow le.vet concentrations of uranium, but did not recognize the potential for 
that to represent byproduct material from the NRG License area. 

2 - Why didn't HMC recognize that the irrigation water could have contained byproduct material? 

HMC did not sufficiently investigate the potential connection between the land application 
areas and the alluvial aquifer within the NRG License area. 

3 - Why didn 't HMC adequately investigate the potential relationship between the sources of alluvial 
water used in the land application program and the contamination in the alluvia l aquifer beneath 
the upgradient NRC License area? 

Systemic Root Cause: HMC did not fully understand its compliance obligations and therefore 
did not sufficiently investigate this potential relationship in addition to compliance with 
NMED regulatory requirements under DP-200 that included extensive meetings, 
development of temporary authorizations and the development of a closure plan for the land 
application areas. 

Summary of Problem Statement No. 5 Root Causes 

The attached f ish bone diagram for Problem Statement No. 5 includes four categories encompassing 
the root causes and contributory factors that include Communications with NRC, Regulatory 
Oversight, HMC Management and Planning. In addition to the general HMC management issues 
shown on the diagram, HMC failed to recognize that the source water from the alluvial aquifer may 
have contained byproduct material, and did not proactively plan for this potential occurrence. It was 
not until community action groups raised concerns about environmental effects of the land 
application program to NMED that HMC and NMED considered such effects in their planning. 
However, up until its termination in 2012, the land application program was conducted in 
compliance with NMED requirements. The three root cause analyses form a root cause structure 
that indicates inadequate recognition by HMC of the potentia l issues created by the program; 
infrequent and/or inconsistent communications between HMC, NRC and NMED; and the failure by 
HMC to detect potential byproduct material in the land application water. 
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3.0 RCA Summary 

The findings presented in this RCA Report indicate that the following seven categories encompass 
the root causes and contributing factors for the five apparent violations in the CO (the number in 
parentheses is the number of times each category appears on the five attached fish bone diagrams): 

• HMC Management • Communications {4) • Control {1) 
{5) 

• HMC Staff {2) • Inadequate 
• Regulatory Oversight Resources {1) 

(5) • Planning (2) 

The tip of the root cause structure is clearly HMC Management (Site and, to a lesser externt, 
corporate) because, as the Licensee, HMC was ultimately responsible for License compliance 
associated with discharge-related activities and proactively communicating with NRC and other 
regulatory agencies regarding Site activities and compliance with all applicable federal, state and 
local regulations. An integral element of the root cause structure was apparent limited 
communications between the Site Manager and: 1) corporate personnel regarding compliance, 
resource needs and Site closure progression; and 2) Site staff regarding Planning and Control 
functions needed to support routine remediation and water management activities and compliance 
with License requirements. 

The Regulatory Oversight category includes: 1) HMC's misunderstanding of License and CAP 
requirements, often based on unclear License language; and 2) the absence of complete and timely 
feedback to HMC from NRC on potential License compliance issues. NRC's role in this category was 
a contributing factor particularly in the context of NUREG/BR-0256 mandates for efficiency {i.e., 
"best possible management and administration" from NRC with the "highest technical and 
managerial competence"), clarity (i.e., "Agency positions should be readily understood and easily 
applied") and reliability {i.e., "regulation should. be perceived to be reliable not unjustifiably in a state 
of transition ") since the obligation for License and CAP compliance rested squarely on the 
Licensee. Planning and Control functions for License and DP-200 compliance were either not in 
place or, if in place, were not re-assessed and improved frequently enough to prevent the apparent 
violations described in the CO. 
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established in the License 

/+--- SP2 exceedance violations 
not detected at time 

l 
Site inspections not 
intended to be 
comprehensive 

i 
SP2 data and exceedances not 
reported or highlighted by HMC 

i 
HMC Site Managers 
misunderstood SP2 compliance 
obligations 

i 
License obligations regarding 
SP2 were ambiguous 



Regulatory 
Oversight 

License condition contained 
ambiguous language 

! 
NRC in5pectors appeared to agree 
with HMC interpretation 

! 
NRC Inspection reports indicated 
HMC was in compliance with LC 15 

NRC site inspections 
not comprehensive 

NRC provided no indication of 
---+ apparent violation with e?ffluent 

reporting requirements 

Effluent reporting submitted to NRC 
via semi-annual reports did not 
include SPl and SP2 

NRC provided no feedback on 
completeness of semi-annual reports 

HMC assumed they were in 

compliance 

-------+ 

Communications 

Problem Statement No. 3 - Fish bone Diagram 

Site Manager 
misinterpreted effluent 
reporting requirement 

HMC 
Management 

No communication between 
__. HMC and NAC to clarify 

reporting requirements -

NAC taci t approval or HMC 
+--- interpretation of reporting 

requirements 

NRC communicated HMC 

+- compliance with LC 15 reporting 
requirements via site inspection 
reports 

No communication between 
- HMC and NAC to clarify 

reporting requirements 

- License condition contained 
ambiguous language 

Failure to report to NRC the 
results of all effluent monitoring 
required by the license 

l 
I 



NRC site inspections not 
comprehensive 

Regulatory 
Oversight 

NRC did not assess compliance 
and completeness of effluent 
sampling during sit e Inspections 

l 
NRC provided no indication 
of apparent violation 

Inadequate communications 
between HMC and NRC 

l 
No communication from NRC 
on completeness or compliance 
with sampling req uirements 

l 
HMC assumed they were in 

complia nce with LC35 Band C 

Communications 

------------ --· ----

Problem Statement No. 4- Fishbone Diagram 

LC 35( references an HMC 
submittal but does not 
reference the TER where the 
actual sampling requirement 
is specified 

-
l 

Ambiguous langlJage of 
license condition 3SC 

HMC did not completely 
unders tand omuent sampling 
requirements of LC 35 Band C 

l 
HMC did not Incorporate 
requirements In the referenced 
submittal and associated TER 

No qua lity control review of data 
management and reporting completeness 

l 
Nine SP2 samples were 
collected but resu lts not 
recorded 

HMC 

Staff 

HMC believed only injectate water 
(at SP2) and alluvial aquifer water 
quality sampling needed to 
demonstrate compliance 

l 
HMC made unconfirmed 
assumptions about the Intent of 
t he sampling requirement 

A single SP2 sample was not 
collected 

r 

HMC did not obtain or record 
routine monitoring composite 
samples from SP1 and SP2 

No quality cont ro l review of data 
management and report inc complet eness 



Problem Statement No. S - Fishbone Diagram 

Insufficient oversight of Site 
managers at corpora te level 

l 

HMC 
Management 

Inadequate understanding of the 
definition of ll(e).2 byproduct materia l 

HFine under previous Site 
manager, fine now'' 

HMC did not consider the 
+-- potential for the Irrigation 

water to contain byproduct 
material 

No direct consistent written 
communications between HMC ---+ 
and regulatory agencies 

limited and/or inconsistent 
written communications 
between regula tory agencies 

Communications 

Info rmation on land application 

program included in annual and 
miscellaneous reports to NRC 

but no regulatory mechanism to 
communicate NRC reedback on 
report contents 

During planning phases, HMC did 
not indicate to NRC that proposed 
irrigation water may have 
contained byproduct natural 

l 
HMC did not have personnel 
dedicated to fu lly understand 
compliance issues 

Planning 

Lowering of State discharge 
standard for uraniu m In 2007 

NMED discharge requirements not 
consistent with NRC Lice nse 

NRC Site inspections 
not intended to be 
comprehensive 

l 
NRC site inspections 

and review of annual 
reports did not indicate 
non·tompliance 

r 
HMC interpreted as 
implied app roval 

Regulatory 
Oversight 

HMC did not have written 
procedures for operation of 
land application program 

Discharge of liquid effluents 
containing byproduct material to 
land application areas without 
first obtaining NRC approval 

NMED initially exempted discharge 

NRC stated program was 

not subject to NRC 
regulation 

i 
HMC did not recogniz.e that the 
irrigation water contained 
byproduct material 

i 
HMC did not fu lly understand definition 
of byproduct material In the context of 
the land application program 

HMC did not have personnel 
+--- dedicated to fully understand 

compliance issues 




