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DEVELOPMENT AND IMPLEMENTATION OF AN 
ANALYTICAL QUALITY ASSURANCE PLAN AT THE HANFORD SITE 

ABSTRACT 

The Hanford Analytical Services Quality Assurance Plan (HASQAP) provides a 
uniform standard for onsite and offsite laboratories performing analytical work 
in support of Hanford Site environmental cleanup initiatives. The Hanford Site 
is a nuclear site that originated during World War II and has a legacy of 
environmental clean up issues. In early 1993, the need for and feasibility of 
.developing a quality assurance plan to  direct all analytical activities performed 
to  support environmental cleanup initiatives set forth in the Hanford Federal 
Facility Agreement and Consent Order were discussed. Several group 
discussions were held and from them came the HASQAP. This document will 

, become the quality assurance guidance document in a Federal Facility 
Agreement and Consent Order. This paper presents the mechanics involved in 
developing a quality' assurance plan for this scope of activity, including the 
approach taken to  resolve the variability of quality control requirements driven 
by numerous regulations. It further describes the consensus building process 
and how the goal of uniting onsite and offsite laboratories as well as inorganic, 
organic, and radioanalytic disciplines under a common understanding of basic 
quality control concepts was achieved. 

INTRODUCTION 

Hanford Site initiatives involve analytical services performed by a variety of 
laboratories both onsite and offsite. Each initiative dictates varying degrees of 
compliance with regulatory drivers such as the Comprehensive, Environmental 
Response Compensation and Liability Act (CERCLA), Resource Conservation 
and Recovery Act (RCRA), Clean Air Act, and U.S. Department of Energy (DOE) 
orders. Each of these regulatory drivers impart different, although sometimes 
overlapping, requirements for laboratory quality assurance (QA) and quality 
control (QC). Analytical work conducted at the Site spans the full spectrum 
from field screening and process testing through analytical work for regulatory 
compliance. 

The level of effort and oversight required by the laboratories, Site management, 
and regulators t o  ensure adequate understanding and implementation of all of 
the requirements led to  the initiation of Hanford AnaJyticaJ Services Quality 
Assurance Plan (HASQAP) as the uniform standard of quality for Hanford Site 
analytical .work. The HASQAP 

. provides the framework for laboratory and client agreement before 
sample collection and analysis thus enabling the laboratory t o  achieve 
the data quality requirements needed by the customer 

establishes minimum, common sense QA and QC requirements for all 
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disciplines 

establishes a uniform quality standard for sample ana1.ysis performed 
under multiple regulatory drivers 

establishes QA requirements t o  meet regulatory statues. The intent w a s  
to  implement HASQAP through incorporation into Appendix F of the  
Hanford Federal Facility Agreement and Consent Order [W DO E (1 )]. The 
HASQAP represents the Site's effort t o  achieve one common uniting 
approach to planning and conducting analytical work in support of 
Hanford Site initiatives. 

BACKGROUND 

Sections 6.5 and 7.8, Quality Assurance, of the  Hanford. Federal Facility 
Agreement and Consent Order, an agreement between the Washington State 
Department of Ecology, the U.S. Environmental Protection Agency (EPA), and 
the DOE, Richland Operations Office (RL) states: 

"The QA/QC requirements shall range from those necessary for 
non-laboratory field screening activities to those necessary to 
support a comprehensive laboratory analysis that  will be used in 
final decision-making. This range of QA/QC options is included 
in the  'Data Quality Strategy for Hanford Site Characterization' 
(as listed in Appendix F). This document is subject t o  approval 
by EPA and Ecology .... 
"For analytical chemistry and radiological laboratories, the  QA/QC 
plans must  include the elements listed in 'Guidance on 
Preparation of Laboratory Quality Assurance Plans' (as listed in 
Appendix F). DOE shall submit laboratory QA/QC plans t o  EPA 
and Ecology for review a s  secondary documents prior t o  use of 
tha t  laboratory ...." 

In early 1993, the  Analytical Services Branch of RL determined that there were 
too many overlapping QA plans governing work on the Hanford Site. Basically, 
a project would develop and initiate a project-specific QA plan, and the  
laboratory(ies) would then respond with their own project-specific QA plan. In 
some cases ,  multiple client-directed plans would have conflicting requirements; 
in other cases, the  laboratory QA plans would differ significantly from one 
laboratory t o  another. The process was  further complicated when a offsite 
laboratory w a s  used. Again, the specifications for the offsite laboratory might 
differ from those of the  onsite laboratories. This ultimately led t o  concern over 
com para bility of data, the client's ability t o  clearly communicate project data 
quality objectives, and the laboratories ability t o  meet intended client 
requirements. The immediate need for a guidance document directing a 
minimum standard of quality for Hanford Site analytical services w a s  
recognized. 

. 
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A meeting between RL, Pacific Northwest Laboratory (PNL), the  research and 
development contractor for the Site, and Westinghouse Hanford Company 
(WHC), the management and operations contractor, and MACTec, a contractor 
retained by RL, was held t o  discuss the potential for a Sitewide QA/QC 
guidance document. All representatives were supportive of this idea. The 
difficulty came in using the support t o  shape a final product that  reflected the  
philosophical and technical understanding of all participants while still meeting 
RL's need t o  ensure a uniform level of quality. 

DEVELOPMENT 

Earlv Considerations 

Early meetings were devoted t o  formulating an  outline of what  elements should 
be included in the  HASQAP. Potential elements were investigated using 
resources such as the  guidance provided in various EPA documents, such as 
Guidelines and Specifications for Preparing OA Program Plans [EPA (211, Interim 
Guidelines and Specifications for Preparing Quality Assurance Project Plans 
[EPA (3)1, "USEPA Methods for Evaluating Solid Waste, PhysicallChemical 
Methods" [EPA (411, and Contract Laboratory Program (CLP), and DOE Order 
5700.6C [DOE (511 (which later became a regulation in 10 CFR 830.1 20) [NRC 
(6 ) ] .  Additional guidance from resources such as  International Standard for 
Standardization, American National Standards Institute, American Society for 
Testing and Materials, and other DOE orders were used t o  derive the  'primary 
elements. Additional elements requiring consideration were identified through 
subsequent discussions. 

At the s tar t  of the  development effort, approximately 20 Site representatives 
were attending the meetings. The large number of participants made the  
development process ineffective. As a result, key personnel from RL, PNL, and 
WHC .were identified as the HASQAP Development Team. This team consisted 
of five representatives. I Selection of personnel was based on expertise in 
quality-related laboratory operations, technical expertise, experience in the  
commercial sector, experience at Hanford, experience with regulatory protocols 
(e.g., SW-8461, and willingness t o  support and contribute t o  the  ongoing effort 
t o  develop and implement HASQAP. In addition t o  the development team, the  
HASQAP Oversight Team was created consisting of approximately four key RL, 
MACTec, PNL, and WHC representatives. The oversight team provided support 
through continued participation in subsequent periodic meetings where review, 
comment, direction or philosophy, and status reports on the  HASQAP were 
conducted. 

HASQAP Elements 

The early meetings resulted in an agreed upon basic outline for the  HASQAP. 
That original outline has not changed since development and consists of the  
following elements: 
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1 .o 
2.0 
3.0 
4.0 
5 .O 
6.0 
7.0 
8.0 
9 .o 
10.0 
11.0 
12.0 
13.0 
14.0 
15.0 
16.0 
17.0 
18.0 
19.0 

Introduction 
Organization and Responsibility 
Personnel Qualification and Training . 
Quality Assurance 0 bjectives 
Systems Quality Assurance 
Sample Custody and Handling 
Calibration 
Laboratory Procedures 
Data Collection, Reduction, and Reporting 
Records 
Quality Control 
Procedures t o  Assess Data Quality 
Audits 
Preventative Maintenance . 
Corrective Action 
Quality Assurance Reporting 
Data Assessment and Validation 
Procurement Controls 
References 

The majority of the  elements, and their order, are based on the  EPA(3). The 
document was made consistent with EPA guidance on preparing QA project 
plans to make it easier t o  apply across the Site. 

Initial HASQAP Development 

Writing assignments for each of the  elements were given t o  team participants; 
an  effort was made t o  assign elements t o  best capture the  expertise of the  
writer. 

Team meetings 'were held weekly t o  discuss writing progress and resolve 
philosophical and technical issues. As elements were completed, an  electronic 
copy was edited, formatted, and incorporated into a draft document. When all 
elements were completed, the draft document was distributed electronically t o  
the authors for preliminary comment. After these comments were resolved, t he  
document was submitted electronically t o  the  HASQAP Oversight Team and 
various PNL and WHC laboratory management representatives for review and 
comment. Comments from this review were incorporated, as appropriate. 
When completed, the document was sent  t o  Technical Communications for  
editing and formatting, and then sent  out for general Hanford Site distribution 
in draft form. 

Although the  process seemed simple, it took a relatively long time to complete 
each section. The primary reasons for delay over the course of a section's 
development were authors trying t o  perfect their individual sections, shifts in 
philosophy, differing interpretations of technical requirements, and the  need for 
general consensus among the  development and oversight team. The 
development team was diverse enough that agreement w a s  not readily achieved 
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for most sections. 
merits of specific 

Numerous hours were devoted t o  debating the  meaning and 
reauirements and the use and common understanding of 

particular terminology. Over months, this process did not change significantly, 
although the  development team grew in the  level of understanding of all 
participant viewpoints. This consensus building process was repeated with the  
HASQAP Oversight Team. 

Determininu ScoDe 

The hardest section to  develop in the HASQAP w a s  the introduction, because 
it set the tone for the entire document and identified the overall scope and 
applicability. This section was  shaped and edited throughout the  entire 
document's formation. For the'scope, it w a s  relatively easy to describe why 
the  document w a s  initiated and what its goals were, clearly identifying all of the  
Hanford activities where it would be used w a s  difficult. The applicability w a s  
complicated because Hanford Analytical Support includes screening, regulatory 
compliance, and research and development activities. Furthermore, existing . 
permits and contractual agreements were in force. Throughout the  scope and 
applicability sections. every effort was  made t o  impress upon the  reader tha t  
R L  wanted HASQAP to  be the  standard applied to.all facets of work. 

Unitina Inoraanic. Oruanic. and Radioanalvtk Disciotines 

An early problem encountered in developing both the calibration and QC 
sections of the HASQAP dealt with terminology. The authors set out to 
describe basic QC operations which might have the  broadest understanding. 
For this reason, the  terminology used in the  EPA statement of work for 
inorganic analyses [EPA (711 w a s  used heavily; the  thought being that  these 
terms would be understood readily by most' offsite laboratories, and the  
definitions were self-evident, for the most part. 

For example, ICV stands for initial calibration verification. The ICV is used t o  , 
verify the  acceptability of the calibration and, more importantly, the  standards 
used for calibration. It w a s  felt that  terms such a s  these would be broadly 
accepted. Additionally, every attempt was  made to use one term for all 
applications. 'That is, the use of ICV would be applied t o  all inorganic, organic, 
and radioanalytic disciplines. It was  felt that  this approach would also give the  
various users a common understanding of how a particular QC principle w a s  
applied in any discipline. 

Resolvinu Protocol Qualitv Control Discrepancies 
' 

In developing the  calibration and QC sections, theauthors attempted to  resolve 
protocol discrepancies which existed between methods such as those found in 
CLP protocols and SW-846. This was  a difficult task. Methods for organic 
analyses in the  current CLP protocol had begun t o  diverge significantly from the  
original SW-846 counterparts. Additionally, inorganic methods in the  current 
CLP protocol were more prescriptive than those found in SW-846 and others. 

5 



Each method might potentially have different requirements for the  number of 
calibration standards, the frequency of calibration, , the  number of sample 
duplicates, or the  preference for duplicates over spikes. The HASQAP 
Development Team made every effort t o  take the  common elements from each 
method and incorporate them into one minimum standard of performance. In . 
the end, selection of specific requirements was based upon technical merit, 
consensus standards, manufacturer specifications, current analytical 
methodologies 'and instrumentation technologies, and overall appropriateness 
for Hanford Site matrices. The development team did not ignore any regulatory 
protocol requirement; however, the team tried t o  avoid propagating outdated or 
inappropriate requirements. 

Enhancina HASQAP Mechanics 

As the draft HASQAP neared completion and the  development and oversight 
teams began t o  formalize expectations, for final implementation, it was 
recognized tha t  several enhancements were necessary. First, a HASQAP 
Implementation Coordinator was assigned to assist the development team in 
such tasks  as coordinating presentations, obtaining space where the  HASQAP 
Development Team members could work away from normal interruptions, and 
furthering the  implementation strategy for the HASQAP. Second, a n  electronic 
mailbox was set up t o  receive electronic comments t o  the HASQAP. Third, a 
HASQAP Information Specialist was assigned to assist in retrieving all t he  
HASQAP comments, forwarding comments t o  the  authors, tracking and 
reporting status,  and issuing final disposition of comments back t o  all reviewers. 
Finally, every effort was made t o  identify likely affected users of the HASQAP 
using development and oversight team member input. 

Solicitina lnout 

Early in the  process, the participants realized that the successful acceptance . 
and ultimate implementation of the HASQAP depended on soliciting input from 
as many onsite and offsite laboratories, Site program managers, and regulatory 
stakeholders a s  possible. Furthermore, it was understood that  the HASQAP 
could not simply be distributed and left to an  individual's own interpretation of 
useability. The HASQAP had t o  be prefaced with a Site meeting t o  discuss the  
basic philosophy, intent, content, and final use of the document. An invitation 
to the Site presentation was sent  t o  approximately 250 users. 

The Site presentation discussed the philosophy and basic outline of the  
HASQAP. An open forum was held t o  take preliminary comments on all facets 
of the document. Additionally, participants were given information on how t o  
provide electronic comments t o  the HASQAP. Thus, the Site users were given 
the opportunity t o  provide critical input t o  the document before it was issued 
for offsite review and comment. 

Resolvina Initial Comments 
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The Site presentation resulted in many and varied comments. The majority of 
comments received were from the laboratory community rather than from 
affected laboratory support organizations (e.g., Procurement, Records 
Management). Laboratory representatives from across the  Hanford Site had 
concerns with the  apparent prescriptive nature of several sections in the  
HASQAP, particularly the  sections dealing with calibration and QC. These 
representatives clearly felt that  some of the  language and criteria specified in 
the document did not apply to the majority of the  work performed. Although 
other sections (e.g., Introduction, Personnel Qualification and Training) caused 
concern, calibration and QC stood out by the  shear number of comments 
received. 

Instead of simply taking written comments and responding, the HASQAP 
authors decided t o  have a group meeting with all of the  interested laboratory 
representatives t o  specifically deal with issues associated with calibration and 
QC. 

Several of t he  comments pointed t o  the fact that  the  onsite laboratories had 
difficulty in generally applying terminology across disciplines, and most  of the  
group meeting was devoted t o  ensuring that all analytical groups understood 
the intent of the  terminology used. Once the difficulty associated with 
terminology was resolved, the analytical groups presented concerns on the 
actual content of the  HASQAP. 

Another concern was that  the onsite laboratories conducted work in a variety 
of ways, partially because of the variety of matrix types, radioactivity levels, 
and varied levels of QC requirements. Work received in any laboratory might 
range from emergency screening or qualitative work to process testing t o  full 
CLP protocol. This was further complicated by the  number of samples received 
a t  any one time. Generally speaking, the more complex the  matrix, t he  less 
samples received. Thus, the  laboratories generally felt that  the united vision of 
HASQAP combined with the  document’s prescriptive nature prohibited them 
from meeting the  clients’ needs. 

Another issue was laboratory preference for particular protocols (e.g., one 
laboratory *favored using the  current CLP protocol for most organic analysis 
while another favored SW-846 methods). At the other extreme lay the  issue 
of radiochemistry approaches. Although much has  been written, radiochemistry 
QC requirements have not been promulgated in the sense of CLP or SW-846. 
The laboratories were also concerned by t h e  criteria specified for each QC 
check required. In many cases, each laboratory either followed on specific 

. regulatory or applied criteria. On a project-specific basis, it was felt that  the  
HASOAP would increase the  time and cost  associated with some work and 
ignore meeting the client‘s actual data quality requirements. 

Buildinu Consensus 

The initial meeting with onsite laboratory representatives started in the  early 
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afternoon and continued late into the evening. Although it w a s  an exhaustive 
experience for the HASQAP Development Team and all participants, it w a s  also 
a tribute to the  Hanford Site laboratories. The willingness t o  commit personal 
time w a s  commendable on the part of all participants. This meeting also served 
to  increase awareness of the  variety of approaches exercised among different 
laboratories. Assuming that all issues were resolved in this one-day session 
would be ridiculous. However, this session set the  s tage for more open forums 
in which discussion focused on the actual principle behind a particular QC 
approach. This ultimately led to  focusing discussion on the merits of one QC 
approach over another instead of disregarding a particular QC simply because 
it, on the  surface, w a s  not meaningful a s  originally presented. In the end, the  
development team was  faced with some very focused decisions. 

Follow up was attempted with each analytical discipline t o  ensure that t he  team 
and the  laboratories could all understand the. issues and accept t he  final 
direction in the  HASQAP. In some cases, such a s  radioanalytical, several 
additional sessions were held with laboratory staff t o  ensure relevant issues 
were being addressed, since less regulatory guidance was available. Note, the 
HASQAP Development Team never achieved 100% consensus on the  final 
direction taken. In the  end, the team had t o  settle for general acceptance on 
the part of t he  laboratories t o  try to  support the document. This w a s  achieved 
by the time Revision 1 w a s  issued. All of the  people who commented were not 
satisfied; however, they were willing to attempt implementation. The 
applicability of the  HASQAP t o  all Hanford Site analytical work is still being 
debated and likely will have t o  be decided and required by RL. 

' 

IMPLEMENTATION 

Implementation Plan Development 

Meetings with the  HASQAP Oversight Team were conducted a t  regular intervals 
to chart development progress and to  plan 'a timeline for implementing and 
revising the  HASQAP. All HASOAP Oversight Team participants were 
committed t o  making the document work. They met with the  development 
team regularly to chart progress and t o  ascertain what resources and . 
commitments were necessary t o  ensure that the  schedule for the  HASQAP 
would be achievable. 

The oversight team, development team, and coordinator started meeting 
regularly to derive a schedule for regular revision of the HASQAP within one 
year and a n  implementation timeline for laboratories t o  gain compliance. 

A companion document entitled Implementation Guide for Hanford Analytical 
Services Quality Assurance Plan [RL (8 ) ]  w a s  developed t o  instruct each 
Hanford Site contractor on the process for implementing the  HASQAP. Revision 
0 of the implementation guide was issued in September 1994, and it contained 
schedules for meeting the milestones described in the figure. In addition, this 
document described a change control process for documenting changes. Since 
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the HASQAP Development Team was tasked with responding to over 1,800 
comments on the draft version, this change control process was determined to  
be essential t o  maintaining control of the changes and their justification (i.e., 
cross-reference to the respective person who commented). . 

(Will be a figure) Milestones for the HASQAP effort were scheduled as follows: 

Draft of HASOAP/Site Presentation: April 1 1, 1994 

Issue HASQAP Revision O/Presentation to  onsite offsite laboratories and 
regulators: June 30, 1994 

Comments Close to  Revision 0 for Revision 1 : November 15, 1994 

Issue Revision 1 of the HASQAP to  RL: December 15,1994 

Site Laboratories Issue Implementation Plan to  RL: January 16, 1995 

* Comments Close to  Revision 1 for Revision 2: April 1, 1995 

Issue Revision 2 of the HASQAP to RL: May 31, 1995 

Site Laboratories Issue Final Quality Assurance Plan Fully Implementing 
the HASQAP to  RL: August 1,1995 

Site Laboratories Fully Implement the HASOAP: August 31, 1995 

REVISIONS 

Comment resolution to  the draft HASQAP ended the initial development 
process. HASQAP Revision 0 was finalized and issued to  onsite and offsite 
laboratories, Hanford stakeholders, and consultants. A presentation was held 
for all interested and affected parties. This time the presentation provided 
greater detail on the intent, scope, and applicability of the HASQAP. 
Additionally, the presentation provided greater detail on specific sections. The 
schedule for subsequent.revisions, final Site implementation, and a target date 
for incorporation into the Hanford FederalFacility Agreement and Consent Order 
were identified. The mechanism for providing review comments and associated 
comment closure periods was described. 

The presentation marked the start of the next revision phase of the HASQAP. 
The two  targeted revision phases (Revisions 1 and 2) would be used t o  further 
enhance and refine the document to ensure its utility and practicality. 

CONCLUSIONS 
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The HASQAP delineates a uniform analytical services OA/QC approach for 
Hanford Site activities. The QA approach in the document provides a measure 
of suitability, stability, and predictability in analytical laboratory operations. 
Also, it provides a foundation for the analylkal services based on the consistent 
application of QC instead of prescribing procedures. The development of the 
HASQAP has taken approximately a year and a half and has benefitted from the 
input of a broad spectrum of technical experts both on and off the Hanford Site. 
Each revision fine tunes the document allowing it to  better meet the analytical 
service needs across the Hanford Site. 

The process of creating and revising the HASQAP took enormous amounts of 
time and effort on the part of all participants. Should others use this process 
to create a similar product? This depends on how much time is available. If 
plenty of time is available, the process used t o  create the HASQAP, especially 
the consensus building', is a good model t o  follow. In conclusion, the benefits 
derived from this process, both to  the document and t o  the Site, far outweighed 
the challenges encountered. 
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