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Heidi Ann Hahn
Los Alamos National Labontory
P. O. Box 1663 1S F684
Los Alamos, NM 87545
(505) 665 4606

ABSTRACT

This paper reports on a project related 10 human resource
management of the Depantment of Energy's (DOE's) High-Level
Waste (HLW) Tank program. Safety and reliability of wasie
tank operstions is impacted by several issues, including not only
the design of the anks themselves, vut also how operations and
operational personnel ar: managed. As demonstrated by
management aisessments performed by the Tiger Teams, DOE
believes that the effective use of human resources impacts
environment, safety, and health concems. For the purposes of
the current paper, human resource management activides are
identified as "Staffing " and include the process of developing the
funcdonal responsibilities and qualificagons of technical and
administrative personinel. This paper discusses the importance
of staff plans and management in the overall view of safety and
reliability, the work activities and procedures associaied with the
project, a review of the results of these activities, including a
summary of the literature and a preliminary analysis of the data.
We conclude that, aithough identificaton of staffing issues and
the development of staffing plans contnibutes (o the overall
reliahility and safety of the HLW tanks, the relationship i3 not
well understood and is in need of further development.

INTRODUCTION

This paper reports on a project related 1o human resoune
management in the Deparunens of Energy's (DOE's) High-Level
Waste (HLW) Tank program. This project is one of several
related activities tunded as past of the HLW Tank Workshop
Program. the primary objective of which is the sysier.iatc
identification. priontization, evaluation, and resolution of safety
1ssues related to wnk fann operations and equipment. The
ulumate goal is the safe operstion of wank storage within a valid
safety envelope.

Safety of waste tanks and waste Lank operstions is impacted
by several issuas, ncluding not only the design of the tanks
themselves, but also how operations are managed. Human
reasource management, definec as the recruitment, selection,
development. and utilization of. and accommodation to, human
resources by organizasions, | is one facet of overall operations
inanagement Uist may affect safety of tank operat.o™s. In tum,
becarse accidents, injunies, and/or wisafe Operstions may cause
work sioppuges O slow -downa while Causes are determinmg axd

F. Kay Houghton
Los Alamos National Laboratory
P. O. Box 1663 MS Fo84
Los Alamos, NM 87545
(305) 665-2047

commective actions are taken, operations management, including
human resource management, tan be linked 1o operational
reliability.

Inclusion of human resource management in the
management asscssments performed by the Tiger Teams reflects
the belicf of the DOE that the effective use of human resources
impacts Environment, Safety. and Health concems. n & repor
summarizing the results of the first sixteen Tiger Team
assessments (which included three of the four DOE waste tank
sites), it was noted that 80% of the facilities assessed do not
have contraciors thal identify, prioritize, and/or develop plans o
ensure that human resource requirements, including staffing
needs and development. optimal utilization of existing resources.
and maintenance of effective labor relations, are met; 313% of the
facilities do not have a site wide program for contractos staff
recruitment; and 3% of the facilides do not have effective
contractor programs for staff development, traintag, and
certification 10 enwure that qualified personnel are cvailable?.
These firxlings provide a clue as 1o the expected state of human
resource management &t the tank sites of interest in the current
project.

In the Workshops Program, huinan resources management
activities have been called out under the name “Staffing.”
StafMing has been defined as the process of developing the
functional responsibilities and qualifications of technical and
idministrative peronnel re%umd to effectively operate the
HLW tank storuge syatems 7 (Note that a detailed study of
training programs has been specifically omitted from this scope,
as another entire workshop will been devoted 1o that topie
Training issues will be considered vnly insofar as they impact
other staffing parametcns.) On the surface, this definition 1s
fairly straight forward, asking only "What functions must be
performed?” and "What skills and/or sducation arve necessary (o
petform them?” In this situation, a simpi staffing model like
that shown in Figure | cowmd be proposed. tiere, demand
factors, like the fuiwtions W be performed. and supply tacion,
like the people and skills available to perform them, are balaneed
to create a manpower plan. ‘This plan s based on the umple
nahematical batance of supply amd demand.



Supply Manpower
Factors Ptan

Demand
Factors

Figure 1. Simple Manpower Planming Model.

As Figure 2 shows, however. manpower planning does not
occur in isolation. Rather, staff planning activities provide both
direction and scnipe (o subsequent staffing and development
effons. Toge!! er, nranpower planning and staff development
detenrmine organizational performance, reflected in operational
reliability and other operating results. Subsequent appraisal and
analysis of results provides closed loop feedback o the rest of
the system.4 In looking &t the hu'.an resource management
actvides of an organization, then, one must be concemed with a
broader range of questions, such as:

¢ How is human resource planning conducted? Who is
responsible for the acquisition and dzvelopment of staff?
What systematic methods exist or should exist Lo ensure that
staffing nc :ds are krown and met, that existing resousces are
used opumally. and that staff relations are maintained in &
manner that promoles safe and reliable operations?

o What staff recruitment programs exist of should exist, both
for intemal and external recruitment, to ensure the
availability of qualified siaff” Is recruitment competitve?
How is the staff recruitment program mosutored and
evaluated for effectiveness?

e What programs exist or should exist for staff development,
training, and certification, o ensure that only fully qualified
staff are assigned to safcyy <ritical operations? What are the
qualification criteria for the operating crews and how are
those criteria developed?

»  What assessment measures exist or should exist for stafting?
Do the assessment measures include safety or operational
performance indicators? How are performance measures
used to project future staffing needs? Does management
oversight incorporate assessment and feedback of
operational cxperience?

Obviously. these questions go beyond a simple assessment
of the individuals performing tank operations, ardd require
consideration of broad management issues related to staffing.
These issues, while predominantly the responsibility of the
CONLFAC.Ofs operatng waste tlanks, also may be impacted by
DOE's managemenut of its contractors, especially at the fleld
office ievel. Thus, both contractor and ficld office management
activities are of interest in this study.

Figure 2. Mudel of Human Resource Management (from Cuscto, 1978).



WORK ACTIVITIES AND PROCEDURES

The work activities of the siaffing project can be broken
down inlo three tasks:

1 Research the DOE Orders, guiges, and regulations
applicable 10 staffing of HL W tank storage operations. Use
the general pessonnel management litersiure to provide
foundations for the rationale for including staffing
parameters in safety and operational considerations and for
processes needed to develop and implement staff planning
funcuons.

2. Promote the exchange of information among sites on
organization and staffing requirements, both in terms of
cxisting practices a:nd identified needs.

3. Provide guicaice for the development of staffing plans,
including the development of functional responsibitities and
qualifications, for the HLW tank storage program.

Task 1 was conducted in the faghion of a usual literature
search, but involved hoth the specialized data sources comprised
by the existing set of DOE Orders, procedures, and guidelines
and the general literature on human resource management. The
output of this activity is a database of: (a) requirements for
staffing imposed by the DOE; and (b) literature abstracts
describing relationships between staffing parameters and
operational safety and reliability (most of which deal with
staffing policies, such as the use and implementation of shift
work, overame, etc.). Results of s activity are summarized
below.

Task 2 involves two steps: () conducting interviews at each
site with contractor and field office personnel who are assigned
10 lank programs and who have responsibility for or knowledge
of issues related to staffing; and (b) conducting working group
sessions L0 promote information exchange among the sites. To
date, interviews have been conducted a two of the four tank
sites. The results of these iverviews are sunmarized below. No
working group essions have been conducted yet.

The main purpose of the interviews is (0 gather informatio
about how s1afY planning functions are performed Al each siie
and 1o idenxify percetved sie needs in the area of staffing in a
non-threatening environment (i.¢., without disclosing specifc
“"deficiencies” of a particular site). As menuoned above,
interviewec: are being selected from among contractor swd field
uffice persoru.2l st each site who are saasigned W Lank prmgrams
and who have responsibility for or knowledge of issues relaied
10 staffing. Referrsis from site personnel are used Lo identify
spproprisie interviewees. Prior 10 visiting a ite & conduct the
Interviews, the site is contacted by phone. an explanation of the
workahops program 15 given, srui agreement i3 reached that the
site will provide knowledgeadble contractor and Beld office
personnel (al least one person from each organizational entity)
both as inlerviewees axi subsequent workshop panicipants.

All intarviews are being conducted by the authom of this
paper, both of whom are safT -level

Intervicws are based on an a priori list of questions,
containing items deemed impornt s a result of the literature
search conducted as Task 1. These questions can be
characierized as more specific versions of the set of questions
regarding human resource management posed in the Introduction
10 this paper. In all tnterviews conducted to daie, although we
were sure 10 gather all required information, interviews were
rather free-form: interviewees were allowed to pursue their
thoughts without lock-siep regimentation 10 an ordered series of
interview items.

In arranging for and crnducting the interviews, each
interviewee is assured that his or her identity, either by name or
site, will be protected. Interviews are tape-recorded, bui, afier
the tapes are transcribed. they are being destroyed. Tape
transcripeions will not contain identifying information about the
nterviewees.

Transcripts serve as the data source for subsequent analysis.
Analysis is being conducted as a four siep process involving
identification of passages (segmenis, exiracts) in the transcripts
that are regarded as significant, coding of those passages (o
indicate key conient, data basing the key codes and passages.
and extracting dats 1n & meaningtul form (i.c.. for the
identification of pattems, trends, and or inconsisieriCies across
sites).

Once data extraction is completed, the information will be
synthesized into # tist of issues W be addressed. This issue List
will serve as the starting point for the group meetings to be
conducted as part of Tesk 2. The objectives of the working
group meetings are three-fold: (a) to promase widerstanding
about staffing parameters and their relationship W operational
safety and reliability at the sites; (b) to gain consensus on the
staffirg issues that must be addressed by the sites if they are to
be in compliance with DOE requirements; and (c) to collectively
determine approaches 1o staffing that both meet DOE
requirements and build upon existing practices at the sites.

These approaches will then be documented in the stalfing
guidance document o be produced in Task 3,

RESULTS
Review of Orders and Other L.iterature

Over 40 DOE Ovders, guidelines, and related documents
were reviewed. Most of these direct the site management (0
provide adequate qualified penonnel and resources 1o ensure
safe operations, but leave implementation to the discretion of

site management. Field offices are directed 10 overaee these
activites.

$itn management ia respomsible to determine hoth the
yualifications requirements ¢ ensure safe and reliable ope rations
and the number of persona required. Qualification requirements
are tied 10 educ_iion, experience, Lraning anc any special
knowledge, skills and abluities required (o perform the job
Where the orders do not delineate the qualification requirements
(ondy one of the oners makes such specifications), it iy
mandaled that the tie management 10 pertorm a needs and joby



analysis o determine qualifications. No specifications i

i , are given
in the orders for how the required number of staff should be
determined,

While stiaffing plans and relaied documentation are
mmwd by the orders, then, little guidance is provided
regarding what staffing plans should sccomptlish and how
Staffing plans should be developed. Thus. our hypothesis going
into the intervi 2w process is thay it is unlikely that sites will have
a common understanding of what is required in planning for
staffing or a common siaff development process.

T?n open lit;ramm provides numerous staffing assessment
wchmqu_es.. ranging from highly quantitanive modeis 10 models
that are indicative of the integrated nature of human resource
management acuvites (i.¢., that shown in Figure 2). Because of
Our eXpectation that staff planning activities are not well
developed at the sites, we have opted 1o make use of the more
conceprual models in the hope that they will promote bewer
undersundmg of how staffing reiates 10 operstional safety and
reliabilicy at the sites,

Literatvre calling out defined links between staffing
parameters and either operational safety of reliability is sparse.
Most of that which does exist describes relationships between
swfY deploymeny tactics, specifically shift work and overtime,
and performance. However, these relatonships are not at all
clear-cut, involving many potential mediating factors. For
example, GouldS concludes that in nuclear facilitics the use of
lzwwﬂshummulwduudacmmmjobpedomu\ce
of an increase in efmor rate. Bui. in scheduling shift work,
several (actors must be considered, including charscteristics of
the employee such & “momingness” or “eveningness” and
arcadian rhythms, and the characteristics of the task such a3
challenge and interest.% (DOE Ouxder $480.20 allows shifts 1o be
as long as 16 hours. but acknowledges the task characteristics as
a mediaing (actor by indicatng thai tasks be selecied carefully
for shifts longer than 12 hours.) This deanh of simple
rvhnqnwpl between staffing parameters and safety and
relishility complicates the development of programs 1o evaluate
human resoufce management activities in an operational context,

Preliminary Analysis of Interview Data

Staffing issues identified in the interviews that may Atlect
wafety and reliabulity fall into thros categornes. human resource
planning, including staff development and qualification;
petsonnel Now, and swaffing policies and provedures, specifically
avertime and shufk work policies. The relationship between
saffing issues and HL W tank operational safety and retiabtlity 1y
et clearty understond. ‘The Liderviews indicale that operaional
safety and reliadtlity and staffing are considered as two disunct
entities with very little overisp.

Human Resource PIanng. At both sies wihere (nterviews
were condhscied, hunan resource plansung i based on & staffing
plan developed by the line management. While the actual
scquisition of saf( is performed by the penonnel uffice. the line
manager 18 responsibie fof setting the critenta for staff
acquisition. ‘The citieria include the number ahd type of
personnel required ared are defiped in the staffing plans  The
statfing plans sre based on a sumple mode! that includes the

numper of people needed and the qualification and skills
requirements for each position (i.¢., like that shown in Figure |
in the Introduction).

Data from previous years and anucipated workload changes
are used 1o project the personnel requirements. As the size of
the operations changes, the line manager projects new workloads
and either increases or decrzases the number of personnel
appropriately. If the scope of the project is modified 10 include
nev/ job functions, the workload estimates are revised (o reflect
the job task analysis (JTA) for the new functions. While
resources are not unlimited. the basic attiude is that adequate
resources will be available, therefore, staffing projections are
based almost exclusively on need and are not particularty
constraned by the availability of money.

While the staffing forecasis are based on an task analysis, it
is ok clear that the jobs are adequately defined by the identified
tasks &t either site. For example. personnc! perform many “non-
production” tasks such as participatng in audits and conducting
site tours. The time devoled W non-production 1asks 1$ not
adequagely factored inlo the assessment.

The question of non-production tasks leads to the question
of adequate allocation of time for training, in particular
continying-training. One site uses a rotating shift with one stuft
dedicated (0 training. The other sil¢ is performing a feasibality
study lo determine if a dedicated training shift will meet the
needs of the site.

Qualification and skills requiremerus are established by the
JTA performed for each position. Both sites have a centralized
training facility thas is responsibie for the racking of employee
qualification a3 well as the development and implementation ot
the tralning requiremenis.

Al both sites, the line manager is ultimaiely responsible for
ensuring that staffing needs are known and met. that exasung
resource are used optimally. and the staff relations we
maintained in a manner that prom Xes sal¢e and reliabie
operations. [ appears that the line manager relates the staffing
{usues to safety and reliability in & subjective manner. based
primarily on experience. While there (s no writien analysis, ine
managen do understand that the number of personnel is cnucal
ot only W perform the wsks required during normal operavons
but also to identily snd perform off normal operasons

Staff Development and Qualification. At both sites the
qualification requireinents are catablished and morutored by a
centralized training facility (that serves the entire vie, not just
the tank operations). The qualificaton programs are well
defined and based on ITAs. To ensure that only qualified statt
are assigned (o salety-critical jobs. the qualification ad
requalification programs contain provisions for remediation ol
employees who fail the training. Funhemmore, vperatons wiv
fag) the Laining are not allowed Lo perform tasks that require
qualification unlexa they are direcdy supervised by a quahticd
opersior

An impottant aspect of the yualificaton programs s the
qualificaion of the (nstructon providing the traning DOY



$480.20 requircs that instructors conducting qualificanon
programs be qualified as instructors and be technically qualified
in the area of instruction. At one site, the 1NStructors are
pruvanily recruited from operations. Thus, they enter the
traning arena with appropriate technical qualifications and are
trained in the instructional activities. At the other site, personnel
with 3 training background are recruited and then trained o
become technically qualified.

Because staff development is ofien implemented through
intemal recruiti* § as vacancies occur, the results of the staff
development eftons can be seen wn the flow of persoanel from
onc position 0 another.

Personnel Flow. Both sites have an active recruitment
program. Ome site 1s making an effon (0 hure personnel with
Navy expenence. At both sites. although the jobs are
specialized, much of the extemal recruitment is from the
immediaie viciuly. Therefore. 1t is very difficult to hire
personnel that 4o not require intensive training. It is estimated
that it takes about a year before a new operator is uscful 10 the
plant. intemal recruiument at both sites 1s based on vacancies.
However, there are very basic differences in the flow of
operaors from one job calegory i0 another at the two sites.

At one site, operators are given basic training and then
become “Operator-1° qualified. They then are eligibie to purse
one of two "Operator-2” qualification tracks. When there is a
vacancy, an Operalor-1 may move into an Operator-2 position.
The tasks performed by an Operator-2 are more difficult and
require higher skill leveis than those of an Operator-1. This
forms an almost direct relationshup between job experience and
the difficulty of the job performed.

Al the other site, there is a differer., flow of personnel.
Openings 10 various positions are first flled by iniemal
applicants. The operalors are members of a union, and the
process to fill jobs is controlied by the union contract. Thus,
members are ryoved (rom one job funcuon to another based on a
bid process with an emphasis on seniority. The “more desirable”
Jobs are filled with senior persons. in tus case, the “"more
desinbie” jobs are actually those compnized of less difficult
tasks. Thus, there 13 an inverse relavonship between sentonty
and the difficulty in the Job performed. Although at Uus time we
have no hard data with which to prove this, we feel that such &
policy could have negative impacts on piants safety and
reliability. We are in the process of trying the vahidate thus
ASSA. A0N.

Salf Policy and Procedures  Shift work and overtime are
two saffing usues that may directly reiate 1o the safety and
reliablity of the HL W tank operatons

Both sites use shilt work and overtime ay an integral pant of
vperations. Both laciiiies use 12 hour shifts and report that
there {3 no decrease in job perfomiance of inNCrease 1h eFrOr rate
dunng different shins  We are 1n the process of independently
validsung the relationship between shifts and repotted
occurrences al the utes  Both sites use & simple rmtadon w
swchedule shife  The charactensucs diat have been shown (o
relate w the successiul use of shifta, such ‘MOmIngness’ or

“eveningness”, Circadian rhythms, and age are not considered
during scheduling.

At one site, overime is regularly scheduled. Management
TepOfs a positive response by the employees (o the use of
overuime. Employces view overume as a benefit, as it increases
caming powential. Approximately 3% of the operations time is
overtime. There has been no reported increase in the occumence
raie due o overtime.

CONCLUSIONS

Effective High-Leve: adioactive Waste Management
depends upon both innovative technoiogy development and
responsible operational management. Human resource
management is one of the critical components of overall
operations managencnt. and may have profound ¢ffects on
operational reliability and safety. Idennfication of staffing
1ssues and the development of a cogent staffing plan for HLW
tank operations lays a foundation from which effective
technology utilization 1s possible. and contributes to overall
reliability and safety of one of the enginecred sysiems involved
in High-Level Radioacuve Waste Management.

One of the difficulties observed at the two HLW 1ank sites
we visited is that the sperific relationsnips between staffing
parameters and operational safety and reliability arc not well
undersiood. Further. many of the parameters that are monitored
(such as overtime hours worked) seem 10 have been selected out
of convenience rather than because they can be demonstrated o
form a cohesive picture of staffing impacts on safety and
reliability. Indeed, in at least one case, there is no attempt to
relate measured staffing parameters 10 operational factors,
Therefore, additional work is needed 10 define reasonabie
performance indicators for staffing at the sites. Here.
reascnablencss will be determined by the utility gained by
relating staffing and safety or reliability in terms of making
improved human resource management decisions.

Another 1ssue thal will impact the development of guidance
for human resource management is the current siate of staff
planning at the sites. As noted above, JITAs are avalable & the
sites. AlUough they may not be comprehensive enugh for
adequate forecasts in their current instantiauons, these JTAs
should be Lsed a8 a starting point for staflf plansung. as the ITA
methodology ts well undersood and accepted at the sites. More
l0p-down, macrocconomic approaches are unlikely to be
accepted by site personnel. This conclusior: 18 supponted by a
repont on complex-wide inanpower needs for DOE
Environmental and Waste Management organszauons. !

Finally. differences in the approaches taken w human
resource planning at the tank sites and aite speciflc constraints
(like union influences) make site dialogue, relative evaluation of
the sites, and development of guidance problematic. Although
the complex-wide study’ advocates the coomlinauon of
manpower planning activities acroas sites, pxd indivates the need
for & consistent taxonomy of job tities and related
charactenzation of the knowiedge, skills, abiliticy, and trasmng
required across the complex, a highly integrated sysiem may not
be feasible in the shon term.  Ustng a consensus based approach



to the development of staff planning guidance will no doubt
tesult in a document that is more generic than specific, allowing
some latitude on issues such as the aevelopment of job
taxonomies. but will also likely be better accepied than a
document mandating wide-spread changes in existing systems.
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