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STAFFING PLAN
CENTER FOR NUCLEAR WASTE REGULATORY ANALYSES

INTRODUCTION
i

This Staffing Plan, now in its third revision, has been prepared to define the core and suppon staffing
requicments in the various technical and professional disciplines for the Center for Nuclear Waste
R egulatory Analyses (Center). Its principal purpose is to pmvide the Center with an intemal baseline
gmciance document for its own use. In addition,it gives visibility of Center staffing plans to its client,
the NRC. Both the currently identified and the projected scopes of work for the Center were used
as a basis for this PlaL. A five-fold rationale for estimating staffing ne.fs is also presented. The
planning horizon selected is the initial five-year contract duration, with the anticipation that this Plan
will be updated from time-to-time as additional planning guidance and/or changes in scope of work
occur.

LONG-TERM CENTER PROGRAM

The long-tenn program of the Center is defined bmadly in its Contract, the Chaner, and the budget,
and is funher expressed in the context of the NRC five-year program objectives. The imponance of
stafling has been funher emphasized by the NRC in the Award Fee Plan. In establishing the Mission
of the Center, the Chaner emphasized the imponance of staffing:

". . . to provide sustained high quality technical assistance and research in suppon of
NRC's high-level waste management program under the NWPA. The 2r shall
provide an organization shich possesses high technical competence and is chs erized
by perm ,:nce, stability, and the capability of providing independent objective recom-
mendations on complex technical issues." (Emphasis added by the authors of this Plan).

Both the Chaner and the NRC's Five Year Objectives, as modified by the FY90-91 Program Element
Plans and research directives, define the bmad areas in which the Center must pmvide staff to execute
the technical assistance and research activities that will be assigned to the Center. These are (1) waste

systems engineering and integration, (2) geologic setting, (3) engineered barriers, (4) transponation,
special projects and analyticalinvestigations,(5) monitored retrievable storage and repository design,
construction, and operation. (6) performance assessment, and (7) quality assurance. In addition, the
Center requires cenain skills in the areas of administration, database management, planning, etc. to
manage its activities. This eighth area is designated as Center operations in subsequent tables and
discussion. (Note that work related to the Monitored Retrievable Storage [MRS] facility has been
postponed indefinitely until DOE plans regarding this element of the nuclear waste management
system have been more clearly defined). The Center has identified the specific areas of technical
expenise that are required to address each of these broad areas of endeavor.

Specific objectives and requirements are funher defined and refined on a year-by-year basis through
NRC programmatic guidance and consequent development of the Center Five-Year Plan, Operations
Plans, and Project Plans. As these refinements and associated new staffing needs arise,the Staffing
Plan of the Center will be revised accordingly. It is important to realize that the core staff of the
Center will be established in those areas of expenise and experience which will be required on a
long-term basis, with short-tenn needs being addressed by means of support technical staff drawn

.
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from the Southwest Research Institute (the Institute), the Cenar's principal subcontractors, and a
larger pool of subcontracton; and consultants. !

\
The Program Architecture,i.e., the system engineering appmach and consequent system description j
for the high-level nuclear waste regulatory program, plays a key role in identifying stafling needs. !
As the Program Architecture defines and leads the development and execudon of the Center scope

'

of work, both essential and suppon areas of expenise are being identified and lodged in the Program I

Architecture database. Because the Program Architecture is currently in a developmental phase,it !

cannot be fully utilized to support this staffing plan. However, this Plan has been developed [
consistent with the current Program Architecture, panicularly with the results of ongoing systematic i
regulatory analysis of 10 CFR Part 60, and has been formulated to provide staff to address ;

uncenainties and progam needs identified using the systems approach. '

In that they define the scope of work and budget for the Center, these long- and shon-tc..m guidance
i

documents provide the fundamental basis for detennining the staffing requirements which thc Ccnwr -

must meet to effectively execute its scope of work.
|
t

- RATIONALE FOR ESTIMATING STAFFING NEED t

J
+

A five-fold rationale was established for use in estimating the staffing needs for the Center over the !
five-year contract plannmg horizon. This rationale may be expressed as five questions which are ;
addressed sequentially. 1

i
i

1. What Areas of Expenise and Experience are RecuiredJ This item is expressed as a j
technical or professional field in which a degree is granted or, in special cases where degrees j
are not granted in the area, the topical area of experience. In addition to the principal !
disciplines (such as geology), a number of subdisciplines are also identified. Only those !
subdisciplines which (a) require one or more core Center staff members and/or (b) are
unlikely to be present as a subset of the skills of a principal discipline are listed here. Even

;
with this limitation, nearly 70 areas of expertise and experience are addressed. Although
a relatively large number ofindividual skill areas have been identified, there are nine areas i

of concentration or" centers of excellence" within which the Center will develop sufficient
5 depth and breadth ofexpertise to provide support ofhigh competence to the NRCProgram. ,

'
These are listed below. Note that where an area of expertise is related to more than one
area of concentration, it is listed once under the area of concentration judged most
applicable. ,

GEOCHEMISTRY ie

- Geochemistry
- Radiochemistry & Isotope Geochemistry [

|
'HYDROLOGv" TMATOLOGY.

- Hydrogeole .
;

- Hydrology '

; - Me:corology 4 stology
|+ - Surface Water Hydrology -

!

STRUCTURAL / TECTONICS ).

- Geology :

- Geomorphology & Quatemary Geology

i

2

1
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- Geophysics
- Seismology
- StructuralGeology & Tectonics
- Volcanology & Igneous Pmcesses

PERFORMANCE ASSESSMENT.

- Code Analysis
- Geostatistics
- Hazard Assessment / Analysis
- Numerical Modeling
- Performance Assessment
- Risk Assessment / Analysis

MATERIAL SCIENCES.

- Electmchemistry
- MaterialLife Prediction

.

- MaterialSciences
- Reliability
- Waste Leaching *

- Welding /FabricationTechnology

ROCK MECHANICS / MINING ENGINEERING.

- Crustal Geomechanics
- Engineering Geology / Geological Engineering
- Mining Engineering
- Rock Mechanics

MECHANICAL & FACILITIES ENGINEERING.

- Health Physics
- Mechanical Engineering
- NuclearEngineering
- Civil / Structural Engineering

SYSTEMS ENGINEERING.

- Information Management Systems
- RegulatoryAnalysis
- Systems Analysis and Engineering
- TransponationAnalysis
- Environmental Sciences

ADMINISTRATION AND SUPPORT SERVICESe

-- Administration
- Database Management
- QualityAssurance

Within each area of concentration, the Center is endeavoring to provide both a breadth of
expenise and a range of experience. To the extent possible, a senior individual and an
appropriate mix of intermediate and mom junior level staff will be obtained for each area
of concentration. Note, however, that no.' every area of concent ation will be of sufficient
size to pennit the full range of experience to be available.

3
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2. What Quantities of1hese Skill Levels are Needed? This item expresses the quantities of
personnel which are needed on a year-by-year basis to accomplish the assigned scope of
work. The assessment of need is purposely limited in this analysis by the currently
identified levels of funding for the initial five-year contract period. Using planning factors :

that have been found to be appmpriate for work cf this type, as modified by our experience
during the first two years of the contract, the following levels of core Center stafTmg are
estimated to be supponable by the levels of funding identified in the Center contract. These ;

estimated Full Time Equivalent (FTE) levels were calculated without the benefit of a
detailed cost analysis, detailed knowledge of out year scope, or specific information on i

staff costs and, hence, are subject to change. Acquisition of staff has been slowed during
FY90-91 (with respect to the previous plan) as a result of the recently announced DOE
program stretch-out.

FY88 FY89 FY90 FY91 FY92
Year 1 Year 2 Year 3 Year 4 Year 5

21 28 42 51 51
,

3. When are These Skills Required? This item indicates when the expertise or experience is
determined as being required to execute the anticipated scope of work. For the first two
years of the contract (FY88-89), which have already been completed, this is expmssed as
the yearin which the skill was acquired. For FY90, this is expressed as the quanerin which
the skill is needed. For the out years,it is expressed as the year in which the skill is needed.
Funher delineation of the outyears will be pmvided in subsequent updates to this Plan.

4. For What Period of Time are These Skills Required? This is a measure of continuity of
need for the expertise or experience. If the need isjudged to be " continuous and long term",
the Center intends to add that skill area to the core Center staff. For planning purposes,it -

is not important to know precisely the period of time. In general, personnel will be added
!to the core Center staffif they are anticipated to be needed full time for two or more years.

5. Where are These Personnel Best Located? This item makes a preliminary identification of
where the expenise or experience will be located to be most effectively used by the Center
in executing its mission. The Center currently operates offices in San Antonio, TX and
Crystal City, VA. The possibility of staffing a small office in or near Las Vegas, NV is
currently being considered and is addressed tentatively here. However.no stafTacquisitions
are planned for a Las Vegas office.

FIVE-YEAR CENTER STAFFING NEEDS

Applying the five-fold rationale outlined above, the five-year Center staffing needs pmfile was
established as follows.

Table 1 expands the basic seven programmatic areas and the area of Center op: rations in accordance
with Question 1 to identify the specific areas of expertise and experience that are anticipated to be
needed. As noted, nearly 70 specific areas were identified. Each area of expenise and experience
is designated as primary, secondary, orteniary to the work of the seven programmatic areas.

Questions 2 through 4 were used to estimate the number of personnel, the approximate time when
they will first be needed, and the time frame during which they will be needed 0.c., continuous versus

intermittent use). The results of this analysis are shown in Table 2 for each of the areas of expertise
and experience identified in Table 1. Note that where both " continuous" and " intermittent" are |

i
<

4 i
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:
indicated in Table 2, the first-occurring symbol applies to the first staff member in that area. '

Funhermore, the numbers associated with " continuous" need are in FTE, whereas the numbers
associated with" intermittent" need represent the availability of a person for a currently indetenninant
period of time.

The stafling for identified management positions is indicated in Table 3. These management !

personnel provide several areas of technical and professional expenise as well. The positions noted
with asterisks are identified in the other tables as providing " Administration" expenise and experi-
ence, although they, too, provide direct technical and professional contributions to project work.

Finally, Question 5 was used to establish in which office of the Center the expertise or experience
should reside for the most effective utilization (Table 4). "Continucai,"" intermittent," and "occa-
sional" relationships are shown for each office. In cases where a subdiscipline wasjudged likely to
te present in a principal discipline or in another subdiscipline, the former is shown to be an i

* intermittent" need (e.g., corrosion science is noted as " intermittent" and materials science as
" continuous"). An important change to the Plan has been the addition of geoscience expenise in the
Washington Technical Support Office. The extensive Center research and technical assistance
activities in this area require and will benefit greatly from close coordination and teaming with NRC.
Because staffing a Las Vegas office is not pan of the current baseline plan, expenise and experience
needs are shown as "intennittent" or" occasional" at this time.

Based on the results of the analyses illustrated in Tables I through 4, the Center core stafTing profile
shown in Tables 5a through Sc was developed. These tables summarize full-time (continuous) staff
needs for the Center as a whole and for the two active offices, respectively. All Element Managers,
the Director of QA, and the Director of IMS are listed in Table 5 under their respective primary
expertise. The other management personnel indicated by asterisks in Table 3 are identified by the
expertise " Administration"in Table 5.

,

The various individual areas of expertise delineated in Table 5 are regrouped according to the broad
areas of concentration in Table 6.

CURRENT CENTER STAFFING

Staffing needs identified using the rationale presented in the previous section may be met by core
Center staff, SwRI suppon staff, principal subcontractors, and supplemental subcontractors and
consultants. The extent to which each of these sources has been used to provide the carrently
available staffing is described in the following subsections.

Core Center Staff

The existing core professional staffof the Center is as presented inTable 7. The expenise codes used
in this and subsequent tables are provided in Appendix A. The focus during stan-up of the Center
was the acquisitica of the Directors and Element Managers for each of the principal aret.s of
responsibility (a total of eleven staff). Each of these personnel possessed current technical expertise
and experience in one ormore of the areas identified above in the FIVE-YEAR CENTER STAFFING

NEEDS. A Regulatory Analyst with legal experience was also pan of the stan-up staff. In addition,
the Center made several significant additions to its technical staff, as noted in Table 7, to support
technical assistance and research activities that were scheduled to commence during the first two
years of the contract, thus bringing total professional staffing to 35 as of the writing of this repon.

.

The Center has identified "back-up" personnel for each of the Center Directors and Element
Managers to ensure continuity of high-quality management of contracted activities in the event that

>

v
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these individuals were no longer available to the Center. The current list of back-up personnel and
associated resumes for those who are not currently members of the Center staff are shown in
Appendix B.

swr 1 Support Staff

Southwest Research Institute has a staff of about 2300 personnel with a diverse range of expenise
and experience. The Center has to da+c and will continue to call upon the appropriate Divisions of
the Institute to pro \ ide personnel to aUist it in the conduct of technical assistance and research. Table

8 identifies the principal personnel currently being used and the areas of expenise and experience
which they are fulfilling in suppon of Center tasks and projects. Tnese personnel are providing skills
identified in Table 2 as being needed on an intennittent basis. In addition, other Institute staff
members will be identified, as necessary, to provide other skills that may be needed on an intennittent
or occasional basis (e.g., human factors engineering).

Principal Subcontractor Suppon Staff

At the time it submitted its proposal for this contract, SwRI established two principal subcontractors
to provide specific support in the geological sciences and geoengineering. Adrian B rown Consultants
(formerly Nuclear Waste Consultants, Inc. [NWC]) provides consulting services in surface and
groundwater hydrology and related disciplines. Itasca Ccnsulting Group provides services in
geomechanics, geoengineering, modeling of underground structures, and related disciplines. Table
9 identihes the principal personnel and areas of expertise and experience that are currently being
provided by these groups to support Center tasks and projects. Although these personnel are
primarily providing skills identified in Table 2 as being needed on an intermittent basis, in the first
two years several of them were used almost continuously.

Supplemental Subcontractor and Consultant Suppon Staff

The Center has become aware that a broad range of expenise and experience in many technical and
professional areas will be needed to suppon the NRC from time-to-time. To meet this need, the
Center has established a list of potential need areas and has begun to identify potential subcontractors
and consultants to fulfill those needs, when they arise. The current list of areas and patential suppon
contractors and consultants is provided in Appendix C. Table 10 identifies the supplemental
subcontractor and consul ant staff which cunently provide support to the Center in its existingt

programs of technical assistance and research. These personnel are providing skills identified in
Table 2 as being needed on an intermittent or occasional basis. In addition, other subcontractor and
consultant staff will be identified, as necessary, to provide other skills that may be needed on an
intermittent or occasional basis.

STAFF ACQUISITION PLAN

The priorities and schedule's for meeting the remaining Center staffing needs are presented here in
the context of the long-range plans for the Center and the rationale forpanicular staffing needs. Table
11 is tne summary plan for hiring full-time core Center staff that will supply the expenise and
experic nce needs identified in Table 5 which have not yet been fulfilled (as indicated in Table 7).
Appendix D presents statement of requirements for currently open full-time Center staff positions.
Similar statements will be developed for the remaining positions as the projected hiring dates are
approached.

6
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,

This is strictly a plan, based upon the established k,ng-range objectives, scope of work and associated -

budget guidance, and rationale established httein. The speciEc order of hiring will depend on
stability of funding levels, consistency of scope of work, success of the recruiting effons, and various
risk factors.

It is anticipated that the role of the principal subcontractors will evolve during the next year as the
core Center staffis augmented. Beyond Year 3 of the contract (FY90),it is anticipated that the need
for SwRI support, subcontractors, and consultants will centinue in the areas identified in Tables 8

. through 10. The extent of such involvement will be dependent upon the budgeted scope of work and
pmgram stability.

|



. -. . . -- -

1

:

!.

e,
3

:
.

;
.

.

!

TABLE 1a. REQUIRED EXPERTISE / EXPERIENCE BY PR3 GRAM ELEMENT. j,
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CO.D. E. . A. N. A. LY. S. T. . . . . . . . . . . . . . . . . . . . . . . . . . -. . . . . . ....S... ...P... ...P... ...S... ...P... ...P... ...T... ...T...
*

. . ;

C.O. N. ST.R.U. C. T .I O.N. .E.N. G.I N.E E.R. .I N. G. .. .. . . . . . . . . . . . . . . . ....S... ...S... ...S... ...T... ...P... ...T... ...T... ...T... :
. . . . .

1

CO.RR.O. S.I O.N. . S. C.IE. N. CE. . . . . . . . . . .. . . . . . . . . . . . . . . . . ....P... ...S... ...P... ...T... ...T... ...S... ...S... ...T... !.. . . . ;

C.R.U. ST A..L.G. E. D.M.E. C. MA.N.I CS. . . . . . .. . .. . . . . . . . . . . . .. . ....T... ...P... ...T... ...T... ...P... ...S... ...T... ...T... i.. ...
-

D. A.T. A. .B. A.S.E. .M. A.N. A.G.E.M.E.N.T. .A.N.D. .D.A.T. .A.P.R. O. C.E.S S. .I N. G. . . . . ....P... ...S... ...S... ...P... ...S... ...P... ...S... ...P....
i
,

E. A.R. T. H. .S. C.I E.N. CE. S. . .. . .. . . . . . . . . . . . . . . . . . . . . . . . . ....P... ...P... ...S... ...T... ...$... ...P... ...S... ...S... i. .
1

E.L.E.CT.R. .I CA. L.E.N. G.I k.E.E.R..I N.G.. .... . . .. .... ............P... . . 1. . . ...i... ...T... ...P... ...T... ...S... ...T... !. .. . . -

'

E.LE. C. .TR.0. CH. EM. .I S.TR. Y. . . . . . . . . . . . . . .. . . . . . . . . . . . . ....T... ...S... ...P... ...T... . 4. . . ..'.S... ...S... ...T...
*

. .. . . .

E.N. G.I N. E.E.R. .I N.G.G.E.O. LO..GY./. G.E.O.L.O. G. I CA. L. .E.N. G.I N. E.E.R. .I N.G. . . ....T... ...P... ...S... ...T... ...P... ...S... ...T... ...T... t. . . .. . I

E.N.V. 10.N.M.E. N. T. A. L.S. C.I E.NCE S. . . . . .... . . .. . .... ... . ....S... ...S... ...T... ...P... ...P... ...T... ...T... ...T... 1
. . . .... ;

E.N.V..I R.O.NM.E.N.T. A.L.H.E. A. L.T.H.(E.P. A.., .E. TC. ) ...S... ...S... ...S... ...P... ...P... ...P... ...T... ...T... i. . .. . ..............
,

FU.E..L.F A.BR.A.ND..R.E.P.R.O.CE.S.$.1 N.G.. . ........ ..........S... ...S... ...P... ...T... ...T... ...T... ...T... ...T... >. .. .. . . .
,

G.E. D.C. H.E.M. I S. T.R. Y. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ....P... ...P... ...P... ...T... ...$... ...P... ...S... ...T...
'

.
,

G. E. D.G. R. A. P. H Y. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ....T... ...P... ...T... ...T... ...S... ...T... ...T... ...T.'. i
!

.. .

G. E 0.HYD.R.O.L. OG. Y/.HY.D.R. O. GEO. L.O.G. .Y. .. . . . . . . . . . . . . . . . . ....P... ...P... ...S... ...T... ...S... ...P... ...S... ...T... I. . ~ ... ..
t

G.E.O.L.O.GY...................................... ...P... ...P... ...T... ...T... ...S... . . .t......E... ...S.....
p

G.E.D.M.O.R. AH.OLO. GY /00. A.T.E.R.N. A.R.Y..G.E.O.L.O.GY. .. .. .. ... .. ....S... ...P... ...S... ...T... ...S... ...P... ...T... ...T... ',. .. ... ..

G.E. O.P. H. Y S. I C.S. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .....T... ...P... ...S... ...T... ...S... ...S... ...T... . . .T. . t

*

..

- G. E.O..ST. A.T. I ST .I C. S. . . . . .. . . . . . .. . . . . . . . . . . . . . . . . ....P... ...P... ...S... ...T... ...P... ...P... ...T... ...T...
I

... . p

GE.O. T.E..C.HN. .I C. A.L. /.C. .I V. .I L. . E. N. G.I N E. E. R. .I N. G. . . . . . . . . . . . . . ....P... ...S... ...T... ...T... ...P... ...$... ...$... ...T...
-

p
. .. . ,

H. A.Z. A.R.D.. A. SSE.S. SM.E.N.T./. A.N. A.L.Y.S.I S.... . ... ....... ... . ....P... ...P... ...P... ...P... ...P... ...P... ...S... ...T...
"

.. . . ;

.HE. A.LT H. P. .H.Y.S.I C..S. . . .. . .. . .. . ... . .. . . . . . . . . . . . . ....S... ...T... ...T... ...P... ...P... ...P... ...T... ...T... t. ..
:

H..UM. A.N.F. AC.T O.R.S. .E.N.G. .I N.E.E.R..I NG. . . .... ........ .........P... ...S... e . .S. . . ...P... ...P... ...S... ...T... ...T... !. .. . ;

' h. vD. R. O. L O. G. Y. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ....$... ...P... ...S... ...T... ...S... ...P... ...T... ...T... !. .
,

.I N.D.U.ST R. .I A.L.S. A..F E. T Y..E.N.G. .I NE.E.R..I N.G..... . .. .. .. .. .....S... ...T... ...T... ...S... ...P... ...S... ...T... ...T... i.. . . . . 7

I N. F O.R.M. A.T. .I O.N. .M. A.N. A.G.E.M.E.N. T. .S.Y.S.T.E.M. S. . . . . . . . .. .. ... ....P... ...S... ...S... ...P... ...S... ...P... ...S... ...P.....

.I N.S.T.I T.U. .T .I ONA. .L. .I SSU. E S. .( ST A. .T E S.&. . .I ND. .I A. .N. T R. .I B. E S. .)...S... ...T... ...T... ...S... ...T... ...S... ...T... ...S... ;. .. .. .. .. .. . . .

L. I C.E. N.S. .I NG.S.U.PP. OR. T . . . . . . . . . . . . . . . . . . . . . . . .. . . ....S... ...T... ...T... ...S... ...T... ...T... ...T... ...S.... .. ...

M. A. T.E.R..I A.L.L. .I .F E. .P.R.E.D. .I C. T.10.N. . . . . . . . . . . . . . . . . . . . . ....T... ...$... ...P... ...T... ...S... ...P... ...T... ...T....

M. A. T E. R .I A. L. S. C.I E N. CE. S. . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .P. . . .. . .S. . . <. . .P. . . .. . 1. . . . . . .S. . . .. . .P. . . .. . .S. . . .. . .S. . .
E

.. . ....

P. .a P.R..I M. AR. Y.R. O.LE. . . . . S. . =. . S. E. .CO. N.D. A. R. Y .R. O. L E. .. . .T. . =.T.E. R.T. .I A. R. Y.R.O. L.E. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
*
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. .. . . . . .. .. . 3.M.d.381153./.3.M.d.31.!.3.N.33. .. . . . . . . . . . ..M.S.3.T.I.. .D. S. . .. 3 9.S.. i. S. .Y.3. .3030.. . .d.V. . . . .O.V. . .. 30...d !

W3 3..HV.N.1.V...*..IN.. 00..!.. 01.S..I D.N..T...V. 3.13.V.1.0.N... . ...d... . . 1. . . ...d... ...S... ...d... ...S... ...S... . . 1. . ..
31 31 ND J8 1

W31305 0103. A./.31. .W.V.10. 0.D. A. . . . . . . . . . . .. . . . . . . . . . ....S... ...d... . . 5. . . . . 1. . . ...d... ...d... . . 1. . . . . 1. . .
I 1

.

W ! ..I .D. 3.N. D. .! N.33.B. .! N.D. . . . . . . . . . . . . . . . . . . . .. .. . . . ....d... ...S... ...S... . . 1. . . ...d... ...S... ...S... . . 1. . ...N 3

W ! N. .I N. D. .D.3 010.D. . . . . . .. . . . . . . . . . . . . . . . . . . . .. . . ... . 1. . . ...d... . . 5. . . . . 1. . . ...d... . . 1. . . . . 1. . . . . 1. . . ,1..
A

N. V.1.n.d.'V. . 83. S.O.n.M. 33 5. . . . .. . . . . . . . . . .. . . . . . . . . . . . .. . 1. . . ...d... . . 1. . . ...S... . . 1. . . ...S... . . 1. . . . . 1. . .
1 ,

N.03. 13 3.H.M.010.D. A. . . .. . . .. . . . . .. . . . . . . .... . . .. . . ....S... ...S... ...d... . . 1. . . ...d... . . 1. . . . . 1. . . . . 1. . . !

N. n. 313.V. M. 3.N.D..I N.33.M. .I N. . . . . ...... . . . . . . . . .. . . .. .. .. S. . . ...i... ...d... . . 1. . . ...d... . . 1. . . ...S... . . 1. . .
D '

M
. 4

N.n. N.3.. .! 3.V.1. .W.00 31. .! N. D. . . .. . .'. . . . . . ... . . . . . . . . . . . ....d... ...d... ...d... ...d... ...d... ...d... . . 1. . . . . 1. . . i.
<

C.d.3.W.V.1..I O.N.. 53 53.V.33. . . . . ..... . .. . . . .. .. . ..........d... . . 1. . . . . 1. . . ...d... ...d... ...i... . . 1. . . ...d...$ H

d.33. 3 8.W.V.N. 3. .V..S.3..S.W.3. .M. .. .. . . . . . . . .. . . . . . . . . . ....d... ...d... ...d... ...S... ...d... ...d... ...S... . . 5. . .
0 3 S S 1 ;

,

O.O.W.1..l l...V.S.S.n.a.V.N.33. .. .. . . . . . . .. . . . . . . . . . . . .. . . ....d... ...d... ...d... ...d... ...d... ...d... ...d... ...d...
A

U.V.0.103. 3.W. .I S.13. . . ... . . . . . . . ... . . . .. . . . . . . . . . .. ....S... ...S... ...d... ...S... ...S... ...S... . . 1. . . ...S...
H A

4

B. 3.D.n. .V.103. A. .V.N.V..A.S. .I S. . . . . . .. . . . . . . . . . . .. . . . . . . ....d......S... ...S... ...d... ...S... ...S... ...S... . . 1. . . ,4
1 1

33...!V.8.1..IL.................................... ...d... ...S... ...d... ...d... ...d... ...d... ...S... ..1...1 1 A -

B. .I S.3. .V. S.S.3.S.S.W.3.N.1./.V.N.V.1. A.. .I S. . .. .. . . . . . . .. . . . . . .. ....d... ...d... ...d... ...d... ...d... ...d... ...S... ...S...S

8 03 2. .W.3. . . V. N.1.$. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ....d... ...d... . . S. . . ...i... ...d... ...S... ...$... ...S...
3H 3 4

S.3 3.n.3.11. . 5. 33. .! V. ..I S.I. . . . . . . . . . . . . . . . . . . . . . . . . . ....S... . . 1. . . . . 1. . . ...S... ...d... . . 1. . . . . 1. . . ...S... '

A d 1
!

S. 3. .S.M.010.D. A. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ....S... ...d... ...S... ...i... ...d... ...d... ...I... . 1. . .
1 2

j.

S.03. .! 03. 3O.N.O.W. .! . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . ....$... ...i... . . 1. . . ...d... . . 1. . . . . 1. . . . . 1. . . ...S...3S

$.0.11. .W.3 3. .V. N. .t 3. S. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ....S... ...d... ...i.....1... ...d... . . 1. . . . . 1. . . . . 1. . .
H

51.V.1. . S.1.13. $. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ....d... ...d... ...d... ...d... ...d... ...d... ...S... ...S...
I

518 3 5. . .V.N.V. . A. . .I S. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 1. . . . . 1. . . ...d... ...i... ...d... . . 1. . . . . 1. . . . . 1. . .
$ 1S ,

s.i.u.n.31.n.a.V. . 030. 0.D. A./.13 310.N.13. S. . . . . . . . . . . . . . . . . ....S... ...d... ...S... . . 1. . . ...S... ...S... ...L... . . 1. . .
1 1

S.08. .JV. 3..M.V.133. .N. .G. M.0. 0.D. . . . . . . . . . . . . . . . . . . . . . . ....S... ...d... ...i... . . 1. . . ...d... ...S... ..'.l... . . 1. . .
3 A 1 A

5.M h. A.3.. .I N. D. /.d.V. A.3.W.3.N.I. 13 3. .N.0103. . . . . . . . . . . . . . . . . ....S... . . 1. . . ...S... ...S... ...d... . . 1. . . . . 1. . . . . 1. . .
A H A <

S. . .13.W. . .V. N. V.1. A. . .! S. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 4. . . ...d... ...d... ...d... ...d... ...d... . . 5. . . ...d...A5 S S

S. A. 5. 3.W.S. 3.N.D. .I N.33 3. .N.D. .. . . . . . .. . . . . . . . . .. . . .. . . ....d... ...d... ...d... ...d... ...d... ...d... ...d... ...d...1 !

..H3..N.00..N..W.1................................. ...S... ...d... ...d... . . 1. . . ...d... . . 1. . . . . 1. . . . . 1. . .
1 d AV 3S

1.H.V.N. .d.031.V.1.10.N. .V.N.Y. . A. . .I S. . . . . . . . . . . . . . . . . . . . . . ....S... . . 1. . . ...S... ...d... . . 5. . . . . 1. . . ...$... . . 3. . .
S 1S

A.3.N. .1.V.1.10.N. 3.N. . .I N.33.U. .! N. . . . . . . . . . . . . . . . . . . . . . . ....S... . . 1. . . ...S... ...t... ...d... . . 1. . . . . 1. . . . . 1. . .
11 D D

A.0. 3.V.N.0. 03. ./. .I .N. 30.n...d.N.033.. 3. S....... ..... ...... . 1. . . ...d... . . 1. . . . . 1. . . ...S... ...d... . . 1. . . . . 1. . !
1 1 A D S SS

M.V.S.13. 13.V.3. H. .! N.D. . ... . ... . .. .... .. . . ... ... . . ... .. . 5. . . ...i... ...d... . . 1. . . ...S... ...d... . . 1. . . . . 1.
i

.

M.310..! N. . 13 3. .N. 0. 03. A. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .S. . . . . 1. . . . . .d. . . .. . . 1. . . .. . .S. . . . . .S. . . .. . . 1. . . .. . 1. . .
D H 1

J. .. .d.M. .I WWH. . 50. 3. .. . .S. .=. . S. 3 3.O.N.O.V.3. . 80. 3. .. . 1. .=. 13 4.'I. .I V. . . 30. 3. . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . ... A 1 A 1 3A 1a
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TABLE 2a. REQUIRED NUMBER OF PERSONNEL, FIRST OCCURRENCE OF NEED AND CONTINUITY OF NEED

.................~.................................................................................................

. . . . . . . . . . . . . . . . F .I S. C. A. L . Y. E A. R. . ( A. .) . . . . . . . . . . . . . . . . '
. . . .

....--. 90 .-.. FY 91 FY 92FY B8 FY 89 FY --- TOTAL CNT OFEXPERTISE / EXPERIENCE
............................................. ....... ....... 10.. 20.. 30.. 40 .R.E.Q.U.I.R.E.D..N.E.E.D. .(.B.)........ .......

A.D. JU. D. .I C. A. T. O. RY. . H.E. A.R. .I N. GS. . . . . . . . . . . . . . . . . . . . . . . ....1... .. 1.... 1 .1 1 1
....... .. 1... ... 1.... .....I..... . .. . . . . .

A.D.M. .I N. .I S.T.R. A. T. .I ON. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 5.... .. 5.... 5.. 5.. 5.. 5. . .. 5.... .. 5.... ... 5..... ....C......
$
'

A. L. LO. Y/.M.E.T.P.R. O.C.D.E. V.E. L. OP.M. E N. T. . . . . . . . . . . . . . . . . . .. 1... 1 1 1 1
.. 1.... .. 1... ....1.... ... 1...... . . . . ....... . . . . . . .

A. P. P. L. .I E.D. .M. A.T. H E. M. A. T. .I CS. . . . . . . . . . . . . . . . . . . . . . . . . . ... 1... .. 1... 1 1 1 1
.. 2.... .. 2.... ... 2..... .....I..... . . . . . . .

B. O. R E. HO. L E. .G. E. O.P. HY. S. .I CS. . . . . . . . . . . . . . . . . . . . . . . . . . . 1. . 1 .1 1 . . 1. . . .. 1... ... 1.... .....I....... . . ....... ....... . . . . .

C.E. R. A. M. .I C. .E.h. G. .I N.E.E.R. .I N. G. . . . . . . . . . . . . . . . . . . . . . . . . . ........ .. 1.... 1. . 1 1 1 ...1... .. 1.... ... 1..... ....I..... . . .

C. H. E.M. .I S. T. R. Y /. C. H. E.M. .E. N. G. .I N. E. E. R. .I N. G. . . . . . . . . . . . . . . . . . ....1... .. 1... 1. . 1 1 1
.. 1.... .. 1.... ... 1..... ....I..... . . . . . .

C. .I V. .I L. /. S. T. R.U. C. T. U.R. A. L. .E. N. G. .I N. E.E. R. .I N. G. . . . . . . . . . . . . . . . . ... 2.... .. 2.... 2.. 2. . 2. . 2. . .. 2.... .. 2.... ... 2.... ... 1.... *
.

C. O.D. E. . A. N. A. L. Y. S. T . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ........ ....... 1. . .1 2.. 2. . .. 2.... .. 2.... ... 2..... .. 1/.C..... .

C.OR R.O. S.I ON. .S. C. .I E.N..CE. . . . . . . . . . . . . . . . . . . . . . . . . - . . ....1... ...1... 1

...
1 .1 ...1... .. 2.... ... 2..... ....1....C. O.N. ST. R.U. C.T. .I O.N. .E. N. G.I N. E. E. R. .I N.G. . . . . . . . . . . . . . . . . . . . . .. . ....... ....... ... .

.. . . . 1. . 1 1
.. 1... .. 1... ... 1.... .....I..... . . . .

,

C. R.U. S T. A. L. .G.E. 0. M. E. C. HA.N. .I C. S. . . . . . . . . . . . . . . . . . . . . . . .. . ........ .. 1... 1 1 1 1
.. 1... .. 1... ... 1.... .. 1..... . . . . . . . . . .

D. A.T A..B. A.S.E. .M. A.N. A..GE.M.E.N.T.. A.N.D..D. A. T. A. .P.R. O.C.E.S$.1 N. G. . . . . ... 1... .. 2.... 2. . 2.. 2. . 2. . .. 2.... .. 2.... ... 2..... ....C...... . .

E. A. R T.H. . S. C. .I E.N. C.E. S. . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . ... 3.... .. 6.... 6.. 7. . 7. . 7. . .. 7.... .. 7.... ... 7..... ....1.....

E. L. E. C.T.R. .I C. A. L.E. N. G. .I N. E.E.R. .I N. G. . . . . . . . . . . . . . . . . . . . . . . ... 1... .. 1... 1 1 1 1. . ...1... .. 1.... ....1.... .....I..... . .

1 1 1
. .

. . .

.. . . ....... ....... . . . 1. . ...1... .. 1... ... 1.... ....C.....E. L.E. CT R. DC. HE.M. .I S. T. R.Y. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

E. N. G. .I N.E.E. R. .I N. G..G.E.O. L O.G. Y./.G.E.O.L.O. G. .I C.A. L. .E. N. G.I N. E. E.R. .I N. G. . ........ ....... ... ... ... 1. . .. 1... .. 1... ... 1.... ....C...... . . . . .

E. N.V. .I R. O.N. M. E.N. T A. L. . S. C. .I E. N. C.E. S. . . . . . . . . . . . . . . . . . . . . . .. 1... .1 1. . 1 1 ...1... .. 2.... ... 2..... . . .C. /. .I . . .. . ....... . . .

E.N.V. I R.O.N.M.EN.T. A.L..H.E. A. L.T.H. . ( E.P. A. ., .E. T.C. ) .. 1.... .. 1... 1 1 1 .1 .. 1.... .. 1... ... 1.... .....I..... . . .............. . . . . . .

FU.E.L. . F A. B.R.&. .R. E.P.R.G. 'E. S. $.1 N.G. . . . . . . . . . . . . . . . . . . . ... 1... 1 1. . 1 1 ...1... ...1... ... 1.... .....I..... . . . .. .... . . . . .

G. E. O. C. H E. M. .I S. T. R. Y. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 2.... .. 2.... 3.. 3.. 4. . 4.. .. 5.... .. 5.... ... 5..... ....C...... .

G. E O. .GR. A. P.H Y . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ........ ...1... .1 .1 .1 .1 ...1... ...1... ....1.... .....I..... . .

G. E.0. HY.D R. O. L O.G. Y. /. H. Y.D.R. O. G. E.O. L O. GY . . . . . . . . . . . . . . . . .. . ... 2... 2 2. 3 3
.. 4... .. 4... ... 4.... C

.g. . .. ...;... ; ....g....
............................................. ....... ....... 3. . 3.. 3.. 3. ...3.... ..3.... ...3.....

.......... . .1/.C. . . ./G. E.O.M. O. R. P. H.O. .L O. G. Y./. Q.U. A.T.E.R. N. A. R. Y. .G.E.O. LO. GY. . . . . . . . . . . . . ... 1... 1 1 1. . 1
.. 2.... .. 2.... ... 2.....

G. E. OP. H. Y. S. .I C. S. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...*....
. .

1

.

.. 1.... .. 1... ... 1.... .....I....
.. ....... .

1 1 1
. . ....... . . . . . .

G. E.0. S. T. A.T. .i S. T. .I C. S. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 1... 1. . 1. . 1 1
.. 1... .. 1... ... 1.... ....I........... . . . . . . .

G. E. 0. T. E. C. HN. .I CA. L. /. C.I V. .I L .E. N. .G.I N. E. E.R. .I N. G. . . . . . . . . . . . . . . ........ .. 1... 1 1 1 1
.. 1... .. 1... ... 1.... .....I..... . . . . . . . . . . .

H. A.Z. A.R.D.. A.S. S.E.S. SM.E.N. T/. A.N. A. L Y.S. .I S... . . . . . .. .. .. . . . . . ... 1... ...1... .1 1 1 .1 .. 1.... .. 1... ... 1.... .....I..... . . . . . . .

H. E. A. L. T. H. .P. H. Y S. I C. S. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 1... .. 1.... 1 1 1 .1 .. 1... ...1... ... 1..... ....C....... .. . . . .

1. . .1 .. 1... ...1... ... 1.... .....I....H. U.M. A.N. . F A.C.T.OR. S. .E.N.G..I N.E.E.R. .I N.G. . . . . . . . . . . . . . .

H. Y.D. R. O. L. O. G Y. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 1... .. 2....
... .... . . .... ........ ....... . .

. . 2. . 2. . 2. . 2. . .. 2.... .. 2.... ... 2..... .....I....

. . . . 2. . 2..

. ...1... .. 1.... ... 1.... ...1..... . ....... ....... .
1

.
1

.I N.D. U. S. T. R. .I A. L. .S. A. F E. T. Y. . E. N. G.I N. E. E. R. .I N. G. . . . . . . . . . . . . . . . .

.I N. F O. R. M. A. T. I O.N. .M. A. N. A. *4.M. E. N. T. . S. Y. S. T E. M. S. . . . . . . . . . . . . . . ... 2.... .. 2....
... ...

2. . 2. . .. 2.... .. 2.. . 2..... ....C.....
.I N. ST. .I T.U.T..I ON. A.L...I S. .SU.E. S. . ( S.T. A.T.E.S. .&. . .I N.D. I A. N..T.R. .I B.E.S.)....... .. 1... 1. . 1 1. . 1. . .. 1... .. 1.. 1 .....I..... . . . . . . . ......

L. .I C.E. N. S. .I N. G. .SU. P. PO.R.T. . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 1... ...1 .1 1. . 1 1. . .. 1... .. 1.... .. .1.... .....I..... . . . .

M. A. T E. R. .I A. L. L. .I F E. .P.R.E.D. .I C. T. .I O. N. . . . . . . . . . . . . . . . . . . . . ....1... .. 1... .1 .1 1 1
.. 1... .. 1... ....1.... .....I..... . . . . . . .

M. A. T E. R. .I A. L S. C. I E N C. E. S. . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .2. . . . .. . 2. . . . . 3. . 3. . 3. . . 3. . .. . 3. . . . . . . 3. . . . . . . . 3. . . . . . . . . . C. . . . .
A = INDI AT . ARTER F YEAR F FIRST OCCURRENCE OF NEED

. .

ga hCh ND Al S C NT N'A S N ED

.....".1"...N.D...A.T..S..IN..TE..M.11TE.N.1.h.E.(.D................................................................................ . .

-

10
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r
i

f

1

t
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ITABLE 2b. REQUIRED NUMBER OF PERSONNEL, FIRST OCCURRENCE OF NEED AND CONTINUITY OF NEED. ;

i

P

...................................................................................................................
,

. . . . . . . . . . . . . . . . F .I S. C. A. L. . Y. E. A. R. . ( A. .) . . . . . . . . . . . . . . . .
FY 88 FY 89 . FY 90 . FY 91- FY 92 :

EXPERTISE / EXPERIENCE TOTAL CNT 1
10.. 24.. 30..40 .R.E.Q.U.I.R.E.D..N.E.E.D OF. .B.).
------ ---...-.

( v
............................................. ....... ....... ....... .......
MECHANICAL, INCLUDING DESIGN & FABRICATION 2 3 3 3 3 3 3 3'" "'" "'

3 1/1/C ;

k.b.i.b.b.R.b.L.b.b.h./.b.i.i.k.A.i. b.[.b.b.h.". .". .". ". . ".". .". .". . ". .". .". ." . " . . " . . '" . . " . . " . . ' ." . " . ." . . ' .' i. '.". i. ".~.~.~.E.".'..~~.'.2........E.'."...'~. ~. '.i. '.C. . . .. . . . . .

M. .I N..I N. G. .E.N.G..I N.E.E.R..I N. G. . .. . .. . . . .. . . . . . ... . . . . . . ... 1.... .. 1... 1 1 .1 1. . .. 1... .. 1... ... 1.... ....C..... !. . . . . . . -

M. .I N. .I N. G. G.E.O. L.O.G. Y. . . .. . . . . . . . . . . . . . .. . . . . . . . . . . . ....1... 1. . 1. . 1.. 1 ...1... .. 1.... ....1.... ... 1....
'

. ....... .
~

. *

N. ATURA. .L.R. E.SOU. RCE. S.. . . . . . . . . . . . . . . . . . . . . . . . . . ....1... .1 1 .1 .1 ...1... ...1... ....1.... ....1.... l.... . . .. . ....... .

N.D.E. .T.E. C. H. N.O. L. D.C.Y. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 1.... 1. . 1.. 1 1.. .. 1.... .. 1.... ... 1..... ....I....
.

....... . . .

N.U. C. LE. A.R..E.N. .G.I N.E.E.R. .I N. G. . . . . . . . . . . . . . . .. . . . . . .. . ... 1... .. 1... .1 1 2.. 2.. .. 2.... .. 2.... ... 2..... ... 1.... !
. . .

N. UM.E.R..I CA. L.M.O.D.E.L..I N. G. .. . . . . . .. . . .. . . . . . . . . . . . . ..
. .

.1 .1. 1 1
.. 2.... .. 2.... ... 2..... . . .1/. C. . . .. .. ....... ....... . . ,

O.P.E. R.A.T..I D.M.S. .R.E.S.E. A.R.C.H. . . . . . . . . . . . . . . . . . . . . . . .. . ... 1.... .. 1.... 1 1. . 1.. 1. . .. 1.... .. 1.... ... 1.... ....I....
P. E.R. .F OR.M. A.N.CE. . A. S. .SE. S. SM.E. N. T. . .. .. . . . . . . . . . . . . . . . . ... 1... 1. 1 2.. 3.. .. 4.... .. 4.... ... 4..... ....C.....

. .

. . . . ....... . . . -

QU. A.L.I T. Y. .A. SS.U.RA.N.C.E.. . .. .. . . . . . . . . . . . . . . . . . . . . . ... 1... .. 2.... 2.. 2. . 2. . 2. . .. 2.... .. 2.... ... 2..... ....C...... . . . .

R. AD.10C..HE.M. .I ST. R. Y.. . . .. . .. . . . . . . . . . . . . . . . . . . . . . ........ ....... ... ... ... ... .. 1... .. 1... ....1.... ....C..... t'. . . . . .

R.E. GU. L. A. TO.RY. A.N. A. L Y. S.I S. . . . . . . . . . . . . . . . . . . . . . . . . ... 2.... .. 2.... 3.. 3.. 3. . 3.. .. 3.... .. 3.... ... 3..... . .C. /..l /. .l . .
:

. . . . ... >

RE. .L.I At.l L.I T Y. .. . .. . . . . . . . . . . . . . . . . . . .. . . . . . . . ....1... .. 1... .1 .1 .1 .1 .. 1... ...1... ....1.... ....C...... .. . .. . .

R. .I S.K. .A.S.S.E.S.S.M.E.N.T./.A.N.A.L.Y.S. .I S. . . . .. . . . . . . . . . . . . . . . ... 1.... .. 1.... 1. . 1. . 1 1. . .. 1.... .. 1.... ... 1..... ....I..... .

R. .OCK. .M.E. C. HA. N. .I C. S. . . . . ... . . . . . . . . .. . . . . . . . . . . . . ... 1... .. 2.... 2. . 2. . 3.. 3. . .. 4.... .. 4.... ... 4..... .1/. C. /. C. /.C. .. . .

S.E. CU. R. .I T. Y..S.P.E.C. .I A. L.I ST. . . . . . . . . . . . .. . . . . . . . . . . . . .
.

...1... 1 1 1 1
.. 1... .. 1... ....1.... ....1..... .. ....... . . . . . .

r
>

S. E. .I SM. O. L O. G. Y. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 1... .1 .1 1 1. . .. 1... ...1... ... 1.... ... 1..... . ....... . . . . .

S.O.C.10.E.C.O.N.O.M. .I C.S. . .. .. . . . . . . . . . .. . . . . . . . . . . . . . . ... 1.... 1. . 1. . 1. . 1. . .. 1.... .. 1.... ... 1.... ... 1............ .

SO..I L. .M.E. C. HA.N. .I CS. . .. . . . . . .. . . . . . . . . . . . . . . . . .. . . ....1... 1 1 1.. .1 ...1... ...1... ... 1.... ....I..... . . ....... . . . .

S. T. A. T. .I S. T. I C. S. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 1... 1 .1 .1 1
.. 1... .. 1... ... 1.... ....1.... ,

. ....... . . . . . .

S. T. R.E.SS. . A.N. A. LY..S.I S. . . .. .. . . .. . . . . . . . . . . . . . . . . . . . ... 1... .. 2.... 2. . 2. . 2. . 2.. .. 2.... .. 2.... ... 2..... .....I.... :
. . .

...1... .1 3.. 3. . 3. . .. 3.... .. 3.... ... 3..... .. .I/. C/. C. . . i
.

S.TR.U.CTU.R. A.L..G.E.OLO.G.Y/..TE.C.TO.N..I C.S...... .. .. . .. ..... .. .. . . . ....... .

SU.R. .F A. CE. .W. A.T.ER. . H..YD.RO. .LO.GY. . . . . . . . . . . . . . . .. . .. . .... 1... 1 .1 1 .1 .. 1... .. 1... ... 1.... ....1.... '
. . . . . ....... . . .

1
.. 1... ....l... ....1.... ... 1.....1

. . .

S.U. R.V.E. Y.I N.G. /P. A.VE.M.E.N.T. .T.E.C. HN.O..LO. G. Y. . . . . . . . . . . . . . . . +
. . . . . ....... ....... ... ... . . .

SY. STE.M. S. .A. NA. LY. S .I S. . . . . . . . . . . . . . . . . .. . . . . . . . . . .... 1... .. 1... 1 1 1 1 ..1...- .. 1... ... 1.... .....I..... .. ... . . . . . . . .

S.Y.STE.M..S.E N..G.I .NE. ER.I N. .G. . . . . . . . . . . . . . . . . . . . . . . . . ....1... ...1... .1 .1. .1 2.. .. 2.... .. 2.... ... 2..... ....C..... . . .. .

IT.HE. RM.O.D.Y.N. AM. .I CS. ... . . . . . . . .. . . .. . . . . . . . . . . . . . . ... 1... .. 1.... 1 1 2. . 2. . .. 2.... .. 2.... ... 2..... .....I.... -.. . . . . .

T R. A.N.S.PO.R..T A.T.I O.N..A.N. ALY.S. .I S... . ...... ..... . . . . .. . ... 1... ...1... 1 1 1 1 ...1... .. 1... ... 1.... .....I..... . . .. .

.. 1....
.

1 1. . .1 ...1... .. 1... ... 1.... ....I....V.E. N. T. .I L. A..T .I O.N. .E.N. G.I N.E.E.R. .I N. G. .. . . . . . . . . . . . . . . . . . . .1

. . . . .

. . ....... . . . . . +

VO.L.C. A.N.0..L O.GY/..l GN.E.DU.S..P.R.O.C.E.S.S.E9. ... . ...... . ..... 1 .1 1
.. 2.... .. 2.... ... 2..... ...1/.C.... .. . . . ....... ....... ... . . .

WA.S.T.E. .L.E. A. CH.! P.G. .. . . . .. . . . . . . . . . . . . . . . . . . .. . . . ... 1.... ...1... 1. . 1 1 .1 ...1... .. 1.... ... 1.... .....I....
.

. .. . . .
"

WE. LD. .I N. G. .T.E. C. HN.O.L.O.G. Y.. . . . . . . . . . . . . . . .. . . . .. . . . . .. . . . . . . . . . .1.... 1...1.. 1.. 1.... 1.......1....... 1..........1...... . .

A= N TU RIER YEAR OF FIRST DCCURRENCE OF NEED.
. . .

8 s j* gl |

. . . ." . ". . . N. . .; . . . I. . . T. W. T h. . M. Y. . k. N. T . N.k. l.D. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
t
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, TABLE 3. ' CENTER MANAGEMENT POSITIDNS 9

1
e

:
s

J

)- .......................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ......... .;
f

. CENTCR MANAGEMENT POSITIONS
'

FISCAL YEAR a
TOTAL- ------------------------------ ------

FY88|FY89|FY90|FY91|FY92- REQUIRED !
=============================================================================================== 3j
PRESIDENT * 1 1 1 1 1. 1

!
............................................. ....... ....... ....... ....... ....... .........

TECHNICAL DIRECTOR * 1- 1- 1 1 1 1- .j............................................. ....... ....... ....... ....... ....... ......... ,

DIRECTOR ADMINISTRATION * 1 1 1 1 1 1 .

- . t,............................................. ....... ....... ....... ....... ....... .........

DIRECTDR INFO. MGMT. SYS. 1 1
'

1- 1 1- '1...'.... !............................................. ....... ....... ....... ....... .........

DIRECTOR-QA 1 1 1 1 1 1 ;
............................................. ....... ....... ....... ....... ....... ......... j
DIRECTOR-SE&l* - 1 1 1 1 1 1,

,
............................................. ....... ....... ...... ....... ....... ......... ;
DIRECTOR WASH. OFFICE * 1 1 1 1- 1 1 ;

f............................................. ....... ....... ....... ....... ....... .........

MANAGER EBS 1- 1 1 1 -1 1 |............................................. ....... ....... ....... ....... ....... ..... ... :
MANAGER GS 1- 1- 1 1 1. 1, f............................................. ....... ....... ....... ....... ....... ......... 5

MANAGER PA 0 0 1 1 1 1 ~|
............................................. ....... ....... ....... ....... ....... .........

,

MANAGER RDC0 1 1 1 1 1 1 [
............................................. ....... ....... ....... ....... ....... ......... 1

MANAGEN TSPAE 1 1 1 1 1 1 |. . . . . . . . . . . . . . . . . . . . . ......................... ....... ....... ....... ....... ....... ......... t,
MANAGER WSE&I O O 1 1 1 1

.............................................. ....... ....... ....... ....... ....... ......... t
~ TOTALS 11 11 13 13 13 13 ;

...............................................................................................
}

* INDICATES POSITIONS THAT ARE IDENTIFIED AS PROVIDING " ADMINISTRATION" EXPERTISE / EXPERIENCE :
IN OTHER TABLES.

. j
.................................................................. ...................... ....... t
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TABLE 4a.: GE0 GRAPHICAL LOCATION OF NEED FOR EXPERTISE / EXPERIENCE i.

M

i............................'.......................................................... ;

GEOGRAPHICAL LOCAT10N-
EXPERTISE / EXPERIENCE --------------------------------------

.S.A.N. .A.N.T.O.N.I.O..W. A.SH.IN.G.T.ON... .L.A.S..V.E.G.A.S. . ;
............................................. .. . ;

A.D. A.B..I C. A.TO.R..Y.H.E. A.R..I N.G.S........ . ......O...... ......I...... ......O...... *
. . . ........... ..

A.D.M. .I N. .I ST.R. A.T.I O.N. ......C...... ......C...... ..... 1....... . ................... .......... ;

A.L.L.O. Y/.M.E. TP.R.O. CD.E.V.E.LO.PM.E.N.T..... . ..... . .. ... .......I...... ......C...... ......O...... !
. .. .. .. ;

A. P.P.L .I E.D..M. A..T HE.M. A.T. .I C. S. . .. . . . . . . . . . . . . . . . . . . . . .. .......I...... ......O...... ......O...... |
. . j

B.O.R.E.H.O. LE. .G.E.O.P..HY S.I C. S.. .. . . . . . . . . .. . . . . . . . . . . . . .......I...... ......O...... ......I...... *
. ..

C.E.R. A.M. .I C. .E.N. G. .I N.E. E.R. .I N. G. . . .. . . . . . . . . ... . . . . . . . ........ 0...... ..... 0...... .....0......i *
.

C..HE.M. .I S. TR. Y/. C. .NE.M. .E.N. G. .I N. E. E R. .I N.G.. . . . . . . . . . . . . . . . . .......I...... ......I...... ......O...... I
.. . .

C I VI L./STRUCTU.RA.L.E.N.G.I N.E.E.R. .I N. G. . . . . . . . . .. . . . . . .......I...... ......O...... ......I........ . . r

............................................. ............ ............ ............ t

C.O.N.STR.U.C.T .I O.N. .E.N. G. .I N. E.ER. .I N. G. . . . . .. . . . . . . . .. . . . . .......I...... ......O.... . ......I......
C.O.R.R.O. S.I O.N. .S.C..I E.N. C.E.. ... .

.. . .

......I...... ......O...... ......I....... .......................

C.R.U. ST. A. L. .G.E.0.M.E. C. HA.N. .I CS.. . . . . . . .. . . .. . . . . . . . . . . . .......I...... ......O...... ......I....... . . ,

D. A. T A. .BA. SE. .M. A.N. A. GE.M. E.N. T. .A.N.D. .D. A. T. A..P.R. O. C.E. S. $.1 N. G. . . . . .......C...... ......C...... ..... 0....... .. . .

E. A.R. T H. SC..I E.N..CE.S. . . . . . . . .. . . . . . . . . . . . . . . . . . . . .. .......I...... ......I...... ......I......
'

.. .

E.LE.C.T.R..I CA.L.E.N.G..I N.E.E.R..I N G... .... ...... . .. . . ... ........I...... ......O...... ......O....... .. .. -

E.L.E.C.TR.0.C. H.E.M. .I S. T R.Y. . .. . . . ... .. . . . . . . .. . . . .. . . . ........C...... ..... 0...... ..... 0...... 'E
. .

E.N. G.I N.E.E.R. .I N.G..G.E.O.L.O. G. Y. /. GE.O.LO.G. .I CA. L.E.N. G.I .NE.E.R. .I N.G.. . .......C...... ......I...... ......I...... '

. . . .. .

E.N.V. .I R.O. N.M.E.N.T. A.L. .S. C.I E.N. C.E. S. .. . .. . -. . . . . . . . . . . . . . . .......I...... ......C...... ..... 0.......

E.N. V..I R. ON.M.E.N. T A. L.H.E. A. LT. H. .( E.P.A. ., .E. T.C. ) ......I...... ......I...... ......O....... .. .. ..............

.FU.E. L. F A.B.R.A.N.D. .R.E.P.R.OC.E.S S.I N. G. . . . . .. . . . . . . . . . ........I...... ......O...... ......O........ . . .. . i

G.E.D.C. HE.M. .I ST.R.Y. . . . . . . . . . . .. . . . .. . . . .. . . . .. . . . . ~ .......C...... ......D...... .... ,.I...... -

. . c

GE.O. GR. A.P. H. Y . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .......I...... ......O...... ......O....... . .
,

GE.0.H.YD.R.O.L.O.G.Y./.H.Y.D.R. OGE.O.L. O.G. Y... ..... .. .. ... ... ........C...... ..... 0...... ......I....... . .. .
,

G.E.O.LO.GY....................................... ......C. .... ......I...... ......I...... ,

.. .

G.E.O.M.O.R. P. HO. LO. .GY/.Q.U. A. TE.R.N. A.R. Y. .G.E.O.L.O. GY.. . . .. . . . . . . . .......C...... ..... 0...... ..... 1...... 5

.. . . .

GE. OP. H Y S.I CS. . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . .......I...... ......O...... ......I....... . ... .

GE. 0ST A. T.I S. T. .I CS. . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . .......I...... ......I...... ......O....... ... . .

GE.0. TE.CH.N. .I C. A.L/. C.I V. .I L. .E.N.G. .I N.E. E.R. .I NG. . .. . . . . . . . . . . . .......I...... ......O...... ......I....... .. .. .

HA.ZA.RD.. A.S..SE.S.SM.E.N.T./ A.N. A.L.Y.S. .I S.. ..... .. . ...... . ........I...... ......I...... ......O...... i
... . . .

HE. A..LT.H. .P. HY S.I C. S.. . . . . . . . . . . . . .. .. . . . . . . . . . . . . .......C...... ......I...... ......O....... ... .

HU.EAN. F ACT. OR. S..E.N. G. .I N.E. E.R..i k. .S. . . . . . . . .. . .. . . . . . . .......I...... ......I ..... ......O.......

............................................. ............ ............ ............

.I ND.U. .ST.R..I A. L.E. A. .F E. T. Y.E.N. G.I N.E. E R.I N. G.. . . . . . . . . . . . . . .......I...... ......O...... ......I...... }. . . . .. .

.I N. .F O.R.M. A.T. .I O.N. .M. A.N. A. .GE. M.E. N. T. .S. Y.S. T.EM. S. . . . . . . . . . . . . . .~ . . . . .C. . . . . .......C...... ..... 0........

.I N. ST. .I T.U. .T .I O. N. A. L. .I S. .SU.E.S. . .( S.T. A. T.E. S. .&. . .I N.D. .I A. N. .T. R. .I B. E. S. .)......I...... ......I...... ......O....... .

L.I C. EN. S.I N. G.S.U. P.P. O.R. T. . .. . . . . . . .. . . . . . .. . . . .. . . . . .......I...... ......I...... ......O....... .. .

M. A.TE.R..I A. L.L.I F E..P.R.E.D. .I C.T. .! D.N.. ... ...... ... ... .. .. .......I...... ......O...... ......O....... ... ,

M. A. T. E. R. .I A. L. . S. C. .I E.N. CE. S. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .C. . . . . . .. . . . . .I. . . . . . . . . . . . .O. . . . . ..

'
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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TABLE 4b. GEOGRAPHICAL LOCATION OF NFED FOR EXPERTISE / EXPERIENCE

....................................,.................................................

GEOGRAPHICAL LOCATION
EXPERTISE / EXPERIENCE --------------------------------------

1

|- .S.A.N. .A.N.T.O.N.i.o..W. A.SH..I N. G.TO.N... .L.A.S. .V.E.G.A.S. .............................................. . .
'

M. E. C. HA.N. .I C. A. L. ., ..I N. CLI.S. .I NG. .D.E. S.I G.N. .&. . .F A. B. R. .I C. A. T.I O.N. .. .......C...... ..... 0...... .....0.. .. . . . ....

M. E. TE.O.R.O. L.O.G. Y/.C. L. .IM. ATO.L.O. GY. . . . . .. . .. . . . . . . . . . . . .......C...... ..... 0...... .....0....... . .. ..

M. .I N. .I N. 6.E.N. .G.I N. E. E. R. .I N. G. . . . . . . . . . . . . . .. . . . . . . . . . . . .......C...... ..... 0...... ......I.......

M. .I N. .I N. G. . G. E. O. L.O. G. Y. . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . .......I...... ......O...... ......I......
' N A.TU. R A. L. R. E. SOURCE.S. . . . . . . . .. . . . . . . . . . . . . . . . . . .......I...... ......I...... ......I........ . . ......

N.D. E .T.E. CHN.O. L.O.G. Y. . . . . . . . . . . .. . . . . . . .. . . . . . . . . . . .......!...... ..... 0...... ..... 0......
I-

. ..

N.U.C. LE. A.R. .E.N. G.I N.E.E. R.I N. G. . . . . . . . . . . . . . .. . . . . . . . . . . .......I...... ......I...... ......O....... . .

N.U.M.E.R..I C. A. L .M.O.D.E. L.I N. G. . . . . . . . . . . . . . . . . . . . . . . . . . . ......C...... .....1...... ..... 0....... .

O.P.E.R. A. T. .I O. N. S. .RE. SE. A.R. C. H. . . . . . . . . . . . . . .. . . .. . . . . . .......I...... ......I...... ......O......|.
\

.. .

| P.E.R. FO.R.M. A.N.C.E. . A. SS.E.S.S.M. E.N. T. .. .. . . . . . . . . . . .. . . . . . . .......C...... ......C...... ..... 0......!

. .

O.b. AL. .I T Y. A.S. S.U.R. A.N.C.E. . . . .. . . . . . . . . . . . . . . .. . . . . . . .......C...... ......I...... ......I....... ..

R. A.D. .I O.C. HE.M. .I S.T.R. Y. . . . . . . . . . . .. . . . . .. . . . . . . . . . . . . .......C...... ..... 0...... .....0......
,

.

j R.E.G.U. L. A. T. O. R. Y. A.N. A. L. Y S. .I S. . . . . . . . . . . .. .. . . . . . . . . . . . .......C...... ......C...... ..... 0...... !
c .

I RELIABILITY
.

C I O

k. i hE. . . h. Sh. kh.i.ek.k.i./. 5. . Lk. kiS. .. . . . . . . . . . . . . . . . . . . ...... 1...... ......d...... ..... 0......
" "~" " " ' "

*
.. . . . ..

R.O. C.K. .M.E.C. H. A. N. .I C. S. . . . . . . . .. . . . . . . . . . . . . .. . . . . . . . .......C...... ......I...... ......I......
S.E. C.U.R. .I T. Y.S.P.E.C. .I A.L. .I S.T. . . . . . . .. . . . . . . . . . . . . . . . . . .......I...... ......O...... ......O.......

S. E. .I S.M. OL.O. G. Y. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .......I...... ......O...... ......I.......

S.O.C. .I D.E.C.O.N.O.M. .I C.S. . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . .......I...... ......I...... ......O......
S.O. .I L.M.E. C. H A.N..I C. S. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .......I...... ......O...... ......I....... . .

STAT.ISTICS.g;;;.............................. ......I...... ......I...... O
;.;;;;. ......g.....
............................................. ............ ............ ............

ST.RU. C. T.U. R A. L.G. E. O. LO. GY/. T. E. CT.O. N. .I C. S. . . . . . . . . . . . . . . . . .......C...... ......C...... ......I......,.. .. . .. .

S.U.R. F A. C. E. .W. A.T.E.R. .H. YD. R.O. L.O. GY. . . . . . . . . . . . . . . . . . . .. . .......I...... ......O...... ......I....... . .

S.U.R. V.E Y. .I N. G/.P. A.V. E.M.E.N. T. .T.E.C. H.N.O. LO. G. Y. . . . . . . . . . . . . . . .......I...... ......O...... ......O....... . . .

S. Y. S. T.E.M..S. A.N. A. LY.S. .I S. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .......I...... ......I...... ......O.......

S. Y. .ST.E.M. S.E. N. G.I N.E.E.R. .I N. G. . . . . . . . . . . . . . . . . . . . . . . . . . .......C...... ......C...... ..... 0...... *
. .

T. H.E.R.M.O.D.Y.N. A.M. .I C.S. . . . . . . . . . . . . . . . . . . . . . . . . .. . . .......I...... ......I...... ......O.......

T.R. A.N. SP.O.R. T. A. T.I O.N. . A. N. A. L M. .I S. . . . . . . . . . . . . . . . . . . . . . .......I...... ......I...... ......O....... . ..

V.E.N.T..I L. A..T.I O.N..E.N.G.I N E.E.R. .I N.G.. . .. . .... . . .. ... ... . .......I...... ......O...... ......I........ .

VOLC AN0 LOGY / I GN. E.O.U.S. .P.R.O. C.E. S.S. E. S. . .. . . . . . . . . . . . . .......C...... ..... 0...... .....1.......

hk.LD.5h.b.~5.k.CbE.b.Lb.b.h".".".."."."."..".".".~."."..".~~.".".I...........0............d......
" ~ " "

. . .. . .. . . .. .. .. .. .

m ON IN
]NT N ED A"AT "HS ioCA I 1NEE

m NT RN 1; Hi s LO A ION .'
......C.S.I...,.N.E.E...A..T.".H.S.40.CA...I..................................................s

. . . .. .
q

s
i

14 I
,

I

__ _ _ _ _ _ _ . _ - - - _ - - - - - . - . . _ - - - - - - - - - - ---- - - - - - - - - - - -
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TABLE 5s.' CENTER CORE STAFF PROFILE--TOTAL' -

t

I
i

')
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ;

,

FISCAL YEAR
;...............................................

(Y 88 FY 89 FY 90 FY 91 FY 92 !
EMPERTISE/ EXPERIENCE TOTAL 'I---------*-----

cp 10 20 : 30 40 REQUIRED !

.......... ............. .................... ....... ....... ............... ....... . . . . . . . ......... g
ADMINISTRAT!DN 5 5 5 5 5 5 5 5 5 i

-t............................................. . . . . . . . ....... ... ... ... ... ....... ....... .........

CODE ANALYST. 1 1 1 1 1 r
>............................................. ....... ....... ... ... ... ... ....... ....... .........

DATA SASE MANAGEMENT AND DATA PROCES$1NG 1 2 2 2 2 2 2 2 12
............................................. ....... ....... ... ... ... ... ....... ....... .........

ELECTROCHEMISTRY 1 1 1 1 1 1 1
,

............................................. ....... ....... ... ... ... ... ....... ....... .........
-

ENGINEERING GEOLOGY / GEOLOGICAL ENGINEEPING 1 1 1 1 j
............................................. ....... ....... ... ... ... ... ....... ....... ......... 3
ENVIRONMENTAL SOIENCES 1 1 1 1 1 1 1 1
............................................. ....... . . . . . . . ... ... ... ... ....... ....... ......... 5

IGE0 CHEMISTRY- 2 2 3 3 4 4 5 5 5r. A............................................. ....... ....... ... ... ... ... ....... ....... .........

GE0 HYDROLOGY /HYDROGEOLOGY 2 2 2 3 3 4 4 4
............................................. ....... ....... ... ... ... ... ....... ....... ......... ,

.

GE0 LOGY 1 1 2 2 2 2 2 2 -~2 i
>............................................. ....... ....... ... ... ... ... ....... ....... .........
'

GEDMORPHOLOGY/ QUATERNARY GEOLOGY 1 1 1
............................................. ....... ....... ... ... ... ... ....... ....... ......... .

+
HEALTH PHYSICS 1 1 1 1 1 1 1 1 -1 !
............................................. ....... ....... ... ... ... ... ....... ....... ......... .

INFORMATION MANAGEMENT SYSTEMS 2 2 2 2 2 2 2 2 2 |............................................. ....... ....... ... ... ... ... ....... ....... .........

MATERIAL SCIENCES 2 2 3 3 3 3 3 3 3 |>

............................................. ....... ....... ... ... ... ... ....... ....... .........

MECHANICAL, INCLUDING DESIGN & FABRICATION 1 1 1 1 1 1 1 1
............................................. ... ... ....... ... ... ... ... ....... ....... .........

D

METEOR / CLIMATOLOGY 1 1 1 ;
............................................. ....... ....... ... ... ... ... ....... ....... .........

-

MINING ENGINEERING 1 1 1 1 1 1 1 1 1 ;
............................................. ....... ....... ... ... ... ... ....... ....... .........

NUMERICAL MODELING 1 1 1
............................................. ....... ....... ... ... ... ... ....... ....... .........

PERFORMANC[ ASSESSMENT 1 1 1 2 3 4 4 4
............................................. ....... ....... ... ... ... ... ....... ....... ......... -

i
QUALITY ASSURANCE 1 2 2 2 2 2 2 2 2 )

u............................................. ....... ....... ... ... ... ... ....... ....... .........

RADIDCHEMISinY 1 1 1 +

............................................. ....... ....... ... ... ... ... ....... ....... .........

REGULATORY ANALYSIS 1 1 1 1 1 1 1 1 1 )
............................................. ....... ....... ... ... ... ... ....... ....... ......... .,

RELIABILITY 1 1 1 1 1- 1 1 1 1
*

;............................................. ....... ....... ... ... ... ... ....... ....... .........

RISK ASSESSMENT /ANALYJIS 1 1 1 1 1 1 1 1 1 ?

ROCK MECHANICS 1 1 1 2 2 3 3 3
~;............................................. ....... ....... ... ... ... ... ....... ....... .........

!............................................. ....... ....... ... ... ... ... ....... ....... .........
i

STRUCTURAL GEOLOGY / TECTONICS 2 2 2 2 2 2
~

............................................. ....... ....... ... ... ... ... ....... ....... ......... .

SYSTEMS ENGINEERING 1 1 1 1 1 2 2 2 2
............................................. ....... ....... ... ... ... ... ....... ....... .........

TRANSPORTATION ANALYSIS 1 [
............................................. ....... ....... ... ... ... ... ....... ....... ......... ,

VOLCAN0 LOGY /lGNEDUS PROCESSES 1 1 1

[............................................. ....... ....... ... ... ... ... ....... ....... .........

TOTAL REQUIRED 21 28 32 34 39 42 51 51 51 !
......................................................................................................... |
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- TABLE Sb. CENTER CORE STAFF PROFILE--SAN ANTONIO 0FFICE
>

'I

,

......................................................................................................... .

-fFISCAL YEAR
...............................................

FY B8 FY 89 FY 90 FY 91 FY 92 .

EXPERTISE / EXPERIENCE TOTAL-.--------------
'

10 2Q 30 40 REQUIRED
............................................. ....... ....... ............... ....... ....... .........

ADMINISTRATION 4 4 4 4 4 4 4 4 4
............................................. ....... ....... ... ... ... ... ....... ....... .........

CODE ANALYST 1 1 1 1 1
............................................. ....... ....... ... ... ... ... ....... ....... .........

DATA BASE MANAGEMENT AND DATA PROCESSING 1 2 2 2 2 2 2 2 2
............................................. ....... ....... ... ... ... ... ....... ....... .........

ELECTR0 CHEMISTRY. 1 1 1 1 1 1 1 i
............................................. ....... ....... ... ... ... ... ....... ....... .........

,

ENGINEERING GtDLOGY/CE0 LOGICAL ENGINEER!tG 1 1 1 1
'

............................................. ....... ....... ... ... ... ... ....... ....... .........

ENVIRONMENTAL SCIENCES -

............................................. ....... ....... ... ... ... ... ....... ....... ......... ,

GEOCHEMISTRY 2 2 3 3 4 4 5 5 5
t............................................. ....... ....... ... .-. ... ... ....... ....... .........

GE0 HYDROLOGY /HYDROGEOLOGY 2 2 2 3 3 4 4 4 I
............................................. ....... ....... ... ... ... ... ....... ....... ......... ,

GEOLOGY 1 1 2 2 2 2 2 2 2 i
............................................. ....... ....... ... ... ... ... ....... ....... .........

GEOMORPHOLOGY / QUATERNARY GEOLOGY 1 1 1
............................................. ....... ....... ... ... ... ... ....... ....... ......... ,

HEALTH PHYSICS 1 1 1 1 1 1 1 1 1 4
............................................. ....... ....... ... ... ... ... ....... ....... .........

INFORMATION MANAGEMENT SYSTEMS 2 2 2 2 2 2 2 2 2 ,
............................................. ....... ....... ... ... ... ... ....... ....... .........

t
MATERIAL SC?ENCES 2 2 3 3 3 3 3 3 3

'

............................................. ....... ....... ... ... ... ... ....... ....... .........

MECHAHICAL, INCLUD?MG DESIGN & FABRICATIGM 1 1 1 1 1 1 1 1 -

1............................................. ....... ....... ... ... ... ... ....... ....... ......... -

METEOR / CLIMATOLOGY 1 1 1 ;
............................................. ....... ....... ... . . < ... ... ....... ....... .........

MINING ENGINEERING 1 1 1 1 1 1 1 1 1
......................... ................... ....... ....... ... ... ... ... ....... ....... .........

NUMERICAL MODELING 1 1 1
......................... ................... ....... ....... ... ... ... ... ....... ....... .........

4

PERFORMANCE ASSESSMENT 1 1 1 2 3 4 4 4 i
4

i............................................. ....... ....... ... ... ... ... ....... ....... .........

QUALITY ASSURANCE 1 2 2 2 2 2 2 2 2
............................................. ....... ....... ... ... ... ... ....... ....... ......... -

RAD 10 CHEMISTRY 1 1 1
............................................. ....... ....... ... ... ... ... ....... ....... ......... ,

REGULATORY ANALYSIS 'o

............................................. ....... ....... ... ... ... ... ....... ....... .........

RELIABILITY 1 1 1 1 1 1 1 1 1 I
............................................. ....... ....... ... ... ... ... ....... ....... .........

RISK ASSESSMENT / ANALYSIS '

............................................. ....... ....... ... ... ... ... ....... ....... .........

ROCK MECHANICS 1 1 1 2 2 3 3 3
.......................................... . ....... ....... ... ... ... ... ....... ....... .........

STRUCTURAL GEOLOGY / TECTONICS 1 1 1 1 1 1
............................................. ....... ....... ... ... ... ... ....... ....... ......... ,

'SYSTEMS ENGINEERING 1 1 1 1 1 2 2 2 2
............................................. ....... ....... ... ... ... ... ....... ....... .........

TRANSPORTATION ANALYSIS 1
............................................. ....... ....... ... ... ... ... ....... . . . . . . . .........

VOLCAN0 LOGY /IGNEDUS PROCESSES 1 1 i
............................................. ....... ....... ... ... ... ... ....... ....... ......... ;

TOTAL RE231 RED 18 24 28 29j34 37 46 46 46
.........................................................................................................
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TABLE Sc. CENTER CORE STAFF PROFILE--WASHINGTON AREA 0FFICE )
^!

>

i
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ' |

FISCAL YEAR
...............................................

FY 88 FY 89 FY 90 'FY 91 FY 92 '

EXPERTISE / EXPERIENCE. TOTAL ,
---*----- - -

10 20 30 40 REQUIRED
,...........................c ................ ....... ....... ............... ....... ....... ......... ,

ADMINISTRATION 1 1 1 1 1 1 1 1 1
i

............................................. ....... ....... ... ... ... ... ....... ....... .........

CODE ANALYST
............................................. ....... ....... ... ... ... ... ....... ....... ......... ;

DATA BASE MANAGEMENT AND DATA FR0 CESSING !
............................................. ....... ....... ... ... ... ... ....... ....... .........

>

ELECTRDCHEMISTRY ',
............................................. ....... ....... ... ... ... ... ....... ....... ......... ,

ENGINEERING GEOLOGY / GEOLOGICAL ENGINEERING
1

,

............................................. ....... ....... ... ... ... ... ....... ....... ......... r

ENVIRONMENTAL SCIENCES 1 1 1 1 1 1 1 1 i
............................................. ....... ....... ... ... ... ... ....... ....... .........

GEDCHEMISTRY -
............................................. ....... ....... ... ... ... ... ....... ....... ......... ;
GE0 HYDROLOGY /HYDROGE0 LOGY ,
............................................. ....... ....... ... ... ... ... ....... ....... . . . . . . . . .

GEOLOGY
i............................................. ....... ....... ... ... ... ... ....... ....... .........

GEOMORPHOLOGY / QUATERNARY GEOLOGY [............................................. ....... ....... ... ... ... ... ....... ....... .........

HEALTH PHYSICS-
.

t,............................................. ....... ....... ... ... ... ... ....... ....... .........

INFORMATION MANAGEMENT SYSTEMS
'

............................................. ....... ....... ... ... .., ... ....... ....... .........

MATERIAL SCIENCES i
............................................. ....... ....... ... ... ... ... ....... ....... ......... r

MECHANICAL, INCLUDING DESIGN & FABRICATIDW
' I.............................................. ....... ....... ... ... ... ... ....... ....... .........

METEOR / CLIMATOLOGY !
............................................. ....... ....... ... ... ... ... ....... ....... ......... .

MINING ENGINEERING
............................................. ....... ....... ... ... ... ... ....... ....... .........

i

NUMERICAL K0DELING !
............................................. ....... ....... ... ... ... ... ....... ....... ......... ,

V

PERFORMANCE ASSESSMENT +

............................................. ....... ....... ... ... ... ... ....... ....... .........

QUALITY ASSURANCE
............................................. ....... ....... ... ... ... ... ....... ....... .........

RAD 10 CHEMISTRY
?............................................. ....... ....... ... ... ... ... ....... ....... .........

REGULATORY ANALYSIS 1 1 1 1 1 1 1 1 1 ,

............................................. ....... ....... ... ... ... ... ....... ....... ......... *

RELIABILITY !
?............................................. ....... ....... ... ... ... ... ....... ....... .........

RISK ASSESSMENT / ANALYSIS 1 1 1 1 1 1 1 1 1 ;
............................................. ....... ....... ... ... ... .~. ....... ....... .........

ROCK MECHANICS

j............................................. ....... ....... ... ... ... ... ....... ....... .........

STRUCTURAL GEOLOGY / TECTONICS 1 1 1 1 1 1 ;
............................................. ....... ....... ... ... ... ... ....... ....... .........

SYSTEMS ENGINEERING
............................................. ....... ....... ... ... ... ... ....... ....... .........

TRANSPORTATION ANALYSIS I
............................................. ....... ....... ... ... ... ... ....... ....... .........

VOLCANOLOGY /lGNEDUS PROCESSES ,

............................................. ....... ....... ... ... ... c.. ....... ....... .........

TOTAL REQUIRED 3 4 4 5 5 5 5 5 5
.........................................................................................................

i
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,

a
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TABLE 6. CENTER CORE STAFF PROFILE--AREAS OF COECENTRATION;
s

:

i
......................................................................................................... .

,

................. FISCAL YEAR |<
.

.............................
.

,

. . FY 88 FY 89 FY 90: FY 91 FY 92 !

EXPERTISE / EXPERIENCE TOTAL
'---------------

1Q 20 30 40 REQUIRED .-
L............................................. ....... ....... ............... ....... ....... ......... e

GEOCHEMISTRY 2 2 3 3 4 4 6 6 6
............................................. ....... ....... ... ... ... . . . ....... ....... ......... ,

NYDROLOGY/ CLIMATOLOGY 2 2 2 3 3 . 5 5 5 . t
,

.................................... ........ ....... ....... ... ... ... ... ....... ....... ......... ;

ROCK MECHANICS / MINING 1 2 2 2 3 4 5 5 5
P
"

............................................. ....... ....... ... ... ... ... ....... ....... .........

MATERIAL SCIENCES 3 3 5 5 5 5 5 5 S i
'

............................................ ....... ....... ... ... ... ... ....... ....... .........

STRUCTURAL / TECTONICS 1 1 2 4 4 4 6 6 6 |............................................. ....... ....... ... ... ... ... ....... ....... .........

PERFORMANCE ASSESSMENT 1 2 2 2 4 5 7 7 7
&

4
............................................. ....... ....... ... ... ... ... ....... ....... ......... '

MECHANICAL & FACILFTIES ENGINEERING. 1 2 2 2 2 2 2 2 2
............................................. ....... ....... ... ... ... ... ....... ....... .........

SYSTEMS ENGIhEERING 5 5 5 5 5 6 6 6 6 +
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FISCAL YEAR !.........'......................
,

L

4

FY 90 FY 91 FY 92 i

EXPERTISE /EMPERIENCE ADDITIDNAL---------------

10 20 30 40 REQUIRED
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ............... ....... ....... ..........

CODE ANALYST 1 1 1 1 1 I
[

............................................. ... ... ... ... ....... ....... ..........

ENGINEERING GEOLOGY /GE0 LOGICAL ENGINEERING 1 1 1 1 i
;............................................. ... ... ... ... ....... ....... ..........

GEOCHEMISTRY 1 1 2 2 2
............................................. ... ... ... ... ....... ....... .......... .,

GE0 HYDROLOGY /HYDROGEOLOGY 1 1 2 2 2 '!

GEOMORPNOLOGY/ QUATERNARY GEOLOGY 1 1 1

';............................................. ... ... ... ... ....... ....... ..........

.

............................................. ... ... ... ... ....... ....... .......... ;

METEOR / CLIMATOLOGY 1 1 1 |
t

............................................. ... ... ... ... ....... ....... ..........

NUMERICAL MODELING 1 1 1 'j
............................................. ... ... ... ... ....... ....... .......... .

PERFORMANCE ASSESSMENT 1 2 3 ,3 3 !
;............................................. ... ... ... ... ....... ....... ..........

RAD 10CNEMISTRY 1 1 1 I

i............................................. ... ... ... ... ....... ....... ..........

ROCK MECMANICS 1 1 1 1
i............................................. ... ... ... ... ....... ....... .......... ,

SYSTEMS ENGINEERING
_

1 1 1 1 !
............................................. ... ... ... ... ....... ....... .......... r

VOLCANOLOGY /lGNEOUS PROCESSES . 1 1 1 i
.}............................................. ... ... ... ... ....... ....... ..........

TOTAL ADDITIONAL . 0 0 4 7 16 16 16 |
j..........................................................................................
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CENTER FOR NUCLEAR-WASTE REGULATORY ANALYSES i
.!

' LISTING OF-EXPERTISE CODES I

,

: CODE DESCRIPTION =
====- ===========

i
AD Administration !

!
AH. -Adjudicatory Hearings

;

l|
AM -Applied Mathematics

L

AP Alloy / Met. Process Development :,
, .. :

BG Borehole Geophysics !
!

-CD Code Analyst l
Civil)StructuralEngineering_CE

q
CG Crustal Geomechanics

!

CH. Chemistry / Chem Engineering f
;

CN Construction Engineering
:

CR. Ceramic Engineering !
'

)
CS- Corrosion Science j
DB- Data Base Management and Data Processing j

t
EC Economics /Socioeconomics - j

!
EE. Electrical Engineering *

i
EG Engineering Geology / Geological Engineering j

!
-EH Environmental Health (EPA, etc.) !

i
EL Electrochemistry !

5
, .i

-EN Environmental Sciences i

!
ES Earth Sciences .|

1
FF Fuel Fabrication & Reprocessing :)

i
GC Gecchemistry

GE Geology
i

GG Geography )
|

. . . - . - . -. . -.- - . . ,
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CENTER FOR NUCLEAR WASTE REGULATORY ANALYSES
,

LISTING OF EXPERTISE CODES
!

CODE DESCRIPTION
,==== == -=====

;

GH Geohydrology/Hydrogeology
!GM- Geomorphology / Quaternary Geology
i

GP Geophysics
|

GS ' Geostatistics'
3

~!
GT Geotechnical/ Civil Engineering

HA Hazard Assessment / Analysis
,

HF Human Factors-Engineering

HP . Health Physics

HY Hydrology {.

IM Information Management Systems !

IN Institutional Issues (States & Indian Tribes)
IS Industrial Safety Engineering

LI Licensing Support i

MC Meteorology / Climate ogy

ME Mechanical, Including Design & Fabrication

MG Mining Geology i

MI Mining Engineering '

,

ML Material Life Prediction
i

MS Material Sciences ;

i
ND NDE Technology

NE Nuclear Engineering
i

NM Numerical Modeling '

i
NR Natural Resources ;

|i

OR Operations Research '

,

..
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!

CENTER FOR NUCLEAR WASTE REGULATORY ANALYSES i

!

LISTING OF EXPERTISE CODES I

CODE DESCRIPTION

3
.... ..=......

PA Performance Assessment !

.:
QA Quality Assurance |

I
.

RA- Risk Assessment / Analysis |
!

RC. Radiochemistry
,

RE Reliability 'f
!

RG . Regulatory Analysis -

RM Rock Mechanics j
,

tSA Systems Analysis j
i

SC Security Specialist !

I
SE Systems Engine 2 ring j

i
'

SG Structural Geology / Tectonics-

I
SH Surface Water Hydrology j

!

SM Soil Mechanics !

?
i

SO Socioeconomics !

i
SR Stress Analysis {

f

- ST Statistics !
i

SU Surveying / Pavement Technology *

SY Seismology ;

i
TD Thermodynamics *

,

TR Transportation Analysis |

VE Ventilation Engineering i

VO Volcanology / Igneous Processes !
!

WL Waste Leaching
,

WT Welding Technology !
!

5

!.
W *
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APPENDIX B

HACK-UP PERSONNEL
FOR KEY CENTER STAFF

>

>

b

7

_ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ . - . _ _ _ _ _ - _ - _ _ _ . _



_
, .

- . _ .. .

.

,

I ~

:
?

1

-

__

e

.i
TDrDEIVE LISTING OF BAOC-UP SIAFF. ICR KEY CENITR PERSONNEL -|W CENTER FOR NUCLEAR 1&STE KBAHATTRY ANALYSES i

i,

POSITICN/ TITLE CURRDFT DESIGNEE BACK-UP STAFF |

President John E. Iatz Wesley.C.' Patrick'' ;

!Technical Director Wesley C. Patrick 7BD '{
Director Quality Assurance Bruce E. Mabrito Robert D. Brient !

!
i- Director Ac "i nistration Henry F. Garcia J.S. Fernandi i
!

' Dirstu Infaannation Itit. .Rawley D. Johnson Robert L. Mall 'i
i
iDirst-- Washington Office Robert E. Mler Ruth F. Weiner i

k
Dir66wc Systems Dgineering Allen R. It11 ting Wesley C. Patrick j

t

Manager Engineering- Prasad K. Nair Hersh K. Manaktala. j
"

Barriers b W I

[
. . . . -*

Manager Geologic Setting John L. Rimaall Michael P. Miklas I

'fManagar Performance Budhi % v Ruth F. Heiner ;
Assessment i

!

Manager Quality Assurance Bruce E. Mabrito Robert D. Brient |
!

Manager RD00 kwhil H. Chowdhury Sui Min Hsiung !:;
Manager Ramaa d Wesley C. Patridt Prasad K. Nair j

;

Manager SPA &E/T John P. H===n Roger L. Bessey -|
-!

Manager TRS John P. v an Ruth F. Weiner i

.J
Manager WSE&I D. Ted Romine Allen R. Whitirg i

>

1

!
I

i
1

I
i.

11

J

L
I

!

!

!

_ _ . . _ - _ _ . _ _ - - , _ ____ .__ ..._, - , , . . - - . _
!
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ROGER L. BESSEY
Manager

Mechanical and Fluids Engineering Division

B.S. In Physics, Yale University,1961
M.S. in Physics, Purdue University,1963

M.B.A. in Business, The University of Texas San Antonio,1976 i

|
i
!Mr. Pessey,in neent years, has led a group of approximately 12 engineers, technicians and clerical personnel engaged

in dynamics research, analysis, and testing. This work has included major contracts, primarily in the area of equipment ,

qualification, and many contracts to assist commercial firms in increasing reliabihty of their products or hardening their |

equipment designs to adverse environments. Specific jobs have included investigation of the behavior of computer, oil
field logging, and other electronic equipment under vibration loading; tesung of military hardware to MII, standards;
pron, ctive belmet testing to Department ofTransportation and other ervhls: analytical qualification of equipment and
systems for application in nuclear powerplants; and environmental testing. Mr. Bessey has also managed DOD programs
including reverse engineenng and test procedure development as well as other aspects of the DOD competition
coginecting programs.

Mr. Bessey has been involved in, and project manager of, numerous projects in the areas of seismic analysis, vibrations
testig, structural dynamics, acoustics, temunal t atlistics, engineermg dynamics, optics, and materials sciences. 'Ibese
pmjecte have included analysis of structural re9onse to seismic and vibrational envuonments for nuclear power plant
applications and for the military, response of sti.nctures to random acoustic exenation, impulsive loading of many types
of test stru::tures with explosives, analysis of exploding propellant tank fragmentation, measurements of the spectral
emissions characteristics of welding arcs, physical and spectral optic characteristics of eye protective devices,
measurement of blast fields about recoilless rifles, small arms and explosive charges, and an expenmental investigation
of strain rate effects on materials. Mr. Bessey is the author or coauthor of twenty-five published papers, handbooks, and

reports, including a haalbook on vulnerability studies for the Army.

Professional Chronology:
Graduate Teaching Assistant, Purdue University,1%1-63; Research Physicist Technology, Inc.,1%3-66;Research
Physicist, Southwest Research lastitute 1966-77: Senior Research Phy-icist Southwest Research lastitute,1977-8 I:
Group Leader Southwest Research Institute,198l-85; Manager, Soutbe.est Research Institute,1985-1986: Manager,
Department of Fluid Mrhinery and Structural Dynamics,1986.present.

Memberships:
Mr. Bessey is past treasurer and cunent national director of the Institute of Environmental Sciences Texas Hill Country
Chapter, a past treasurer and cunent member of the San Antonio Chapter of Sigma Xi Research Society of America. and
a meraber of the Amencan Nuclear Society.

i

|

3t1187

- _ _ _ _ _ _ _ _ - _ _ _ _ _ _ - _ _ _ _ _ _ -
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J. S. (JACK) FERNANDI 1

Controller ;

B.B.A. in Accounting, St Mary's University,1968
CertifiedInternal Auditor,1976

Certified Public Accountant,1982
Certified Cost Analyst,1983

Mr. Fernandi has been involved with general and cost accounting and auditing activities for
private industry and govemmental agencies since 1968. He has experience with internal and
external audits, implementation of accounting systems, federal tax returns for pmfit and non-
profit concerns, pricing research and service activities and preparation of proposals for projected
and Enalindirect cost recoveries. His eturent responsibilities include management of the Ac-
counting and Credit Departments, liaison with Govemment Auditors on accounting /fm' ancial
matters, and preparation of tax retums and indirect provisional, forward pricing and final cost
proposals.

He has an extensive background in Federal Ge emment procurement practices and has
worked extensively with procurement actions and negotiations. He has experience with manual
and automated accounting systems.

Mr. Fernandi serves as a Lieutenant Colonelin the Army Reserve where he works with train-
ing matters for an R & D filler headquarters. He has been active in the local chapter of the
Institute of Internal Auditors (Director 1978-1981), the local chapter of the Reserve Officers'
Association (Treasurer 1986-87) and other professional organizations.

PROFESSIONAL CHRONOLOG: Finance Officer, U.S. Army,1969-72; Staff Accountant,
University of Texas Health Sc,iences Center,1972; Deftmse Contract Audit Agency,1972-
(auditor,1972-1975, team leader,1975-1977, procurement liaison auditor,1977-1978); South-
west Research Institute,1978-(manager,1978-1984, assistant controller,1984-1989, controller
1989-).

Rev. Nov.1989

1
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APPENDIX C - i

e

' POTENTIALCONSULTANTS '.
AND SUBCONTRACTORS l

;
;

e

l
:

-a
:

' NOTES: !
!

~ 1. _ ." Identified" means that the Center has determined that the pany may possess ;

the appropriate expenise and experience, i

2. " Contacted" means that the Center has solicited the inten:st of the pany. ]
3. " Positive Response" means that the pany has expressed interest in consulting

or subcontracting with the Center. j
~

i
4. If a pany is under contract and has been authorized to work on one or more i

activities within the Center scope of work, that pany is listed in Table 9 or 10 ,

of the Staffing Plan and is not included here. :

!
..r

!

' I
it.

r
'

i
e
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1' CIVIL,' MECHANICAL, MINING, AND NUCLEAR ENGINEERINGPope 50 ''

-04/11/90 '
>

LISTING OF POTENTIAL CONSULTANTS

................................

s

BPECIALTY AREA CANDIDATE- STATUS
6t.rs.1..s..... ......... ......
-

,

'
\.

** civil ENGINEERING ,f- f
'Soll MECHANICS LEIGHTON & ASSOCS. CONTACTED .

,

i
SEISMIC ENGINEERING T. KRAUTHAMMER POSITIVE RESPONSE

j

STRUCTURAL ENGINEERING M.'SATEESMA. POSITIVE RESPONSE

SURFACE HYDROLOGY M. GOODRICH POSITIVE RESPONSE '

r

D.~ UPDEGRAAF POSITIVE RESPONSE
6

: SOIL MECHANICS T. KRAUTHAMMER PostTIVE RESPONSE

!
STRUCTURAL ENGINEERING T. KRAUTHAMMER POSITIVE RESPONSE

,
i

SOIL /STRUC. INTER. T' KRAUTHAMMER POSITIVE RESPONSE
'

.

r

ENVIRONMENTAL HEA'LTH PHYSICIST 'i/**

IMPELL POSITIVE RESPONSE

,

** HUMAN FACTORS ENGINEERING /
IMPELL POSITIVE dESPONSE

STEVENS AND ROE POSITIVE RESPONSE !
i,

** MECHANICAL ENGINEERING /
~/

ITHERMODYNAMICS C. REARDON CONTACTED

h
STRUCTURAL ANALYS15 K. WAHI POSITIVE RESPONSE i

!

THERMAL MODELING D. UPDEGRAAF POSITIVE RESPONSE

i
-THERMAL MODELING K. WAHI POSITIVE RESPONSE [

I
i

I

i

e

h

!

|
- |

.-
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Page No. 2 CIVIL, MECHANICAL, MINING, AND NUCLEAR ENGINEERING
,"

-04/11/90 .

?

I

LISTING OF POTENTIAL CONSULTANTS
. i

'

==============..............====

t

SPECIALTY AREA' CANDIDATE STATUS ' !

!
... _ ....... ......... ......

THERNAL MODELING R. ALEXANDER POSITIVE RESPONSE f

THERMAL MODELING D. UPDEGRAAF POSITIVE RESPONSE
i

FLUID MECHANICS R. ALEXANDER CONTACTED

!
STRUCTURAL ANALYSIS T. KRAUTHAMMER POSITIVE RESPONSE ;

.
s

..** J MlWING ENGINEERING /

THERMAL MODELING K. WAHI POSITIVE RESPONSE
t

. >

MATERIALS HANDLING
,

;

VENTILATION R. ALEXANDER CONTACTED f
!

MINING SYSTEMS B. CHYTROWSKI CONTACTED . .

?

ROCK MECHANICS 8. CHYTRDWSKI CONTACTED
e

?

M. SATEESHA POSITIVE RESPONSE

K. WANI POSITIVE RESPONSE

I/.

' NUCLEAR ENGINEERING'**
)

THERMODYNAMICS C. REARDON CONTACTED

|

THERMAL MODELING IMPELL POSITIVE RESPONSE
?

?
'

FLUID MECHANICS IMPELL POSITIVE RESPONSE
.

STRUCTURAL ANALYCIS T. KRAUTHAMMER POSITIVE RESPONSE

SPENT FUEL MANAGEMENT R. WIESENER POSITIVE RESPONSE I
L

?

!

-
Is

I
i

. . . . - ?
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nPage No.] '3- . CIVIL, MECRANICAL, MINING, AND NUCLEAR ENGl'NEERING
^

''i

,i04/11/90-
, .g

.

i

, LISTING OF POMNTIAL' CONSULTANTS !
.......me========= ... === .....

,

USPECIALTVAREA CANDIDATE STATUS j
c ===mramy.m==== ......... ......

.i
..

-

. NUCLEAR SCIEN'CES
'' * *

. . : i
SHIELDING SPECIALIST.. IMPELL POSITIVE RECPONSE

.,

fCRITIC,ALITY. SPECIALIST. .IMPELL POSIT'IVE RESPONSE
..

!
;.-

.''PRORASILISTIC RISK ASSESSMENT / ~ -5- **

.IMPELL POSITIVE RESONSE {
,

SANFORD COMEN ASSOC. POSITIVE RESPONSE, f
'I
;

ee." RADIATION HEALTN PHYSICIST- '!.s
SANFORD COMEN ASSOC. POSITIVE RESPONSE |

i
t

IMPELL POSITIVE RESONSE t
i

..

~,**. SECURITY / PHYSICAL ~ PROTECTION SPECIALIST [ *

I;

DR. MARK BLAUER CONTACTED

f

|

|

!
!

!
-

t '

!

!,

}

!

!

. ,

!

t

]
'

.
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I
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Page No. 1 ' COMPUTER'AND INFORMATION SCIENCES
'04/11/90

LISTING OF POTENTIAL CONSULTANTS

================================

SPECIALTY AREA CANDIDATE. STATUS

CCDasacn===== ......... .......

.

' CD COMPUTER APPLICATIONS

COMPUTER SYSTEMS ANALYST C. PLESSURS CONTACTED-

SYSTEMS MANAGER C. PLESSUMS CONTACTED

PROGRAMMER C. PLESSUMS CONTACTED

. **
.

DATABASE MANAGEMENT

DATABASE C. ACREE POSITIVE RESPONSE

ADMINISTRATOR / ANALYST - i

..

t
*0 JSCI/ ENGR. APPLICATIONS

,

CODE MAINTENANCE

i

CD ; SCI / ENGR. APPLICATONS i

CODE VALIDATION

i
t

- ** SPECIALTY SYSTEMS
9

|IMAGE SYSTEMS C. PLESUMS CONTACTED

ANALYST /PROGLAMMER

MICROFICHE PROCESSING C. PLESUMS CONTACTED

ANALYST

DOCUMENT CONTROL C. ACREE CONTACTED i
!

!

.

G

t

R

|
,

d'

,

,

i

t
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'..Page No. 11 GENERAL AND SOCIAL' SCIENCES

06/11/90#
^

i

!

LISTILG OF POTENTIAL CONSULTANTS
~

.ss==n:=========================.
.' t

I
*

: SPECIALTY AREA CANDIDATE STATUS.:

|..r..aw...... ......... . . . . . . -

P

?*?EICCEONICS/3XIDECONUM1CS $

G. HUMPHRESS POSITIVE RESPONSE f

' i
i

1" ENVIRONMENTAL HEALTH AND SAFETY- E

ECOLOGY & ENVIRONMENT, INC. CONTACTED- i
i
I

IMPELL ' POSITit/E RESPONSE ;
.

!,

**- INSTITUTIONAL RELATIONS i
1MPELL POSITIVE RESPONSE

'

i

IF. EDWARDS- POSITIVE RESPONSE
'

I

** .LIERARY SCIENCES - ;

OPEN OPEN [
,

. . ;
:**' LICENSING AND ADMINSTRATIVE LAW f

CONNOLE AND 08CONNEL POSITIVE RESPONSE . 5
;

i
**' PUBLIC ADMINISTRATION f

2>

;
n

i .. g

** REGULATORY ANALYST

IMPELL POSITIVE RESPONSE |
- a

'f
1

** SOCIDLOGIST/PSYCMOLOGIST SPECIALIST IN PUBLIC PERCEPTION OF RISK I

G. HUMPHRESS POSITIVE RESPONSE !
!
t

W. WISOR POSITIVE RESPONSE.
. i

*

!

f
,

,

!

| \

.

i

!

_ _
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Page No. 2 GENERAL AND SOCIAL SCIENCES

04/11/90- %

LISTING OF POTEhilAL CONSULTANTS
.... ......=w......===o=======

*
SPECIALTY AREA CANDIDATE SiATUS

========== ...- ......... ......

** STAT!STICAL ANALYSIS OF CATA (PARTICULARLY "$ PARSE" AND " FUZZY" DATA)

L. TILTON CONTACTED

** STATISTICAL DESIGN OF EXPERIMENTS i

** SYSTEMS ANALYSIS / SYSTEM ENGINEERING

IMPELL POSITIVE RESPONSE

. . . .

|
|

-

'

|

6

. ,

__ _______-___ ..
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7PeBe Noi- 1 GEOLOGICAL SCIENCES

04/11/co_ ''

- ,

I

LISTING OF POTENTIAL CONSU;TANTS - ['

;. . . . . . . . . . . . . . . . . . . . . .

i

BPECIALTY AREA. CANDIDATE. STATUS
akew:.ac ..... ......... ......

6

E** CRUSTAL GE0 MECHANICS

.

.|~

bt
'

** GEOCHEMISTRY

. GEOCHEMISTRY OF ZEOLITES N. GUVEN. POSITIVE RESPONSE
,

'AND CLAY MINERALS

I.-

MINERAL REACTION D. BROOKINS POSITIVE RESPONSE

KINETICS GEOCHEMISTRY !

.i
' ISOTOPE GEOCHEMISTRY D. BROOKINS POSITIVE RESPONSE

{

GEOCHEMICAL MODELING

,

GE0 CHEMICAL TRANSPORT N. GUVEN POSITIVE RESPONSE- *

MODELING I

ELECTRON MICR0 PROBE N. GUVEN POSITIVE RESPONSE

EXPERIENCE
;

NATURAL ANALOGUES D. BROOKINS POSITIVE RESPONSE {

I

~** GEOMORPHOLOGY }
GEOMORPHOLOGY LEIGHTON & ASSOCS. CONTACTED I

.

** GEOPHYSICS
t

, HEAT FLOW GEOPHYSICS ~

SEISMIC GEOPHYSICS T. CAMPBELL POSITIVE RESPONSE

BOREHOLE NETH005 LEIGHTON & ASSOCS. CONTACTED

.t

!
AIRBORNE METH00S LEIGHTOW & ASSOC. CONTACTED :.

I
t
1:

!

!

i
?4

!
t

>

!
,

,
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, Pope Wo.-- GEOLOGICAL SCIENCES '

';hi/11/90 ' !
,

s

1p i. ;

hl LISTING OF POTENTIAL CONSULTANTS I
t -

3 ........................... ...
>

!

'MSPECIALTYAREA CANDIDATE STATUS. f!
a . i m ..... ;......... ......

/
f N

,1'-
t

SURFACE BASED METHODS LEIGHTON & AS$bCS. CONTACTED >

i
'

|
<

** "GEOSTATIETICS *

)M. GOODRICH CONTACTED j

,

** ' HYDROLEGY

SURFACE WATER R. HORNER CONTACTED.
*

P

SURFACE WATER M. GOODRICH ' POSITIVE RESPONSE
&

'i
UNSATURATED FLOW M. GOODRICH POSITIVE RESPONSE

;

f
UNSATURATED FLOW . D. UPDEGRAAF POSITIVE RESPONSE |

UNSATURATED FLOW .
1

.

S. WEUMAN IDENTIFIED
,

UNSATURATED FLOW J. YEH POSITIVE RESPONSE '

,

!

|

** METEOROLOGY / CLIMATOLOGY

I

i

**INATURALPESOURCE

HYDRD-CARBONS '

I

h
.!

** NATURAL RESOURCE ASSESSMENT '

!

INDUSTRIAL MINERALS *

3

i
NETALLICS .f

!.
!

** PALE 0 CLIMATOLOGY
i

|

|
|

1

i

)
!

,lm.
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_ Cape No. .3'- GEOLOGICAL SCIENCES '

04/11/90' '

.. ;

'

LISTING OF POTEhTIAL CONSULTANTS
........ ..... . ..........s.

!
. .. . >

' SPECIALTY AREA CANDIDATE STATUS
-

. ... o...... -

: ........ ......

,

D

.,.** .- .

PERFORMANCE OF NATURAL SYSTEMS

D. BROOKINS POSITIVE RESPONSE

i
i

** PETROGRAPHY '

IGNE0L'S PETROGRAPHER . )
WITH ASH FLOW AND*

ASH-FALL TUFFS |

EXPERIENCE
i

,T -i
.

.

I

CD PROBABILISTIC RISK ANALYSIS OF DISRUPTIVE PROCESSES AND EVENTS jc.
!:

.i

k

** ' STRAT1GRAPl!Y-

. YUCCA MOUNTAIN / GREAT L. GERMAIN POSITIVE RESPONSE *

BASIN EXPERIENCE
|

YUCCA MOUNTAIN / GREAT B. KILLIAN POSITIVE RESPONSE *

BASIN EXPERIENCE

!
!

YUCCA MOUNTAIN / GREAT G. RAWSON POSITIVE RESPONSE :

.j . BASIN EXPERIENCE !
}
|

** STRUCTURAL GEDLOGY I

BASIN AND RANGE / GREAT

- BASIN '

i
+

**, TESTONICS
.

f
BASIN AS RANGE / GREAT I

BASIN

I
,

.

!

,

*
_

!
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' Pag 9 No. 4 GEOLOGICAL SCIENCES

04/11/90

LISTING OF POTENTIAL CONSULTANTS

. .... .......................

SPECIALTY AREA CANDIMTE STATUS

se............ ......... ......
I

1

**-votCANotocy

,

;

1

1

1

1 ,

t
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CEOCHEMIST ;

EMPIIm 0MT JPPORTUNITY ;

,

The Southwest Research Institute's Center for. Nuclear Waste Regulatory
|Analyses has an immediate employment opportunity for a geochemist who will '

conduct work supporting the Nuclear Regulatory Commission's program involving
licensir.i geologic repository for high-level nuclear waste. The successful ,

e
,

applicant will have an important role in establishing a geochemistry program ;

in an area of national Impact.
6

Qualiff cations desired are a Ph.D. , a spacialization in geochemistry and
demonstrated ability to apply gochemistry and related technical fields to
problems relevant to isolar*,on of waste in a mined repository in fractured,
porous rocks. Exper'a ce desired includes interpretation and critical r

evaluation of laboratory a-d field data for water-roch interactions and
development. and/or evalucion of conceptual models of complex !

geochemical / hydrological systems. The position requires the ability to ,

interface with hydrologists and engineers in the siting and performance of
underground facilities in fractured rock. An ability to integrate field |
observations a measurements with laboratory experimentation and modeling must (be demonstrated. A combination of experience with natural analog studies of |

. waste isolation systems and stable and/or unstable isotope geochemistry is !

also desired. E; ellent written and verbal communication skills are required.
Duties ' of the poeltion will inclu& performance of technical activities
related to geochemical aspects of mined geologic repositories of high-level
nuclear vaste including site characterization and performance assessment. The
successful applicant will be personally involved with research proj ects ,
prcject design and cost determination, and extensive proj ect documentation.
Duties of the position will also includa supervision of technical and support
staff. All applicants must pass a previous conflict of interest evaluation

iand be qualified for a securitj clearance. [
The Center for Nuclear Waste Regulatory Analyses is a Federally-funded

Research and Development Center supported by the Nuclear Regulatory
Commission. The Center is a division of Southwest Research Institute, an
independent, not-for-profit R&D organization which occupies 765 acres of

,

countryside in San Antonio. More than 2,300 employees work at the Institute !

in more than one million square feet of laboratorier, workshops, and offices.
The Institute is well-equipped to support geochemicel investigatiors which
include computer modeling, geophysics, and analytical facilities for materials '

characterization.

Applications accompanied by resumes and other supporting materials,
including the names of three references should be submitted to A. W.
Desmarais, Personnel Office, 6220 Culebra Road, San Antonio, Texas *

78228-0510. Nominations for the position are solicited. Additional
information on this employment opportunity is available from Lt. John L.
Russell at (512) 522-5183.

Southwest Research Institute is an Equal Opportunity / Affirmative Action
loyer.e,

NR SAN A N T O N I O. TEXAS
. #| kh DAu.as rf wDRT*i. Tim AS MOUSTON 7t h AS-DETRO8T WCmGAt WASmNGTON DCy,
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GE0 HYDROLOGISTS-2
EMPLOYMENT OPPORTUNITY -

t

!

The Southwest Rese: Arch Institute's Center for Nuclear Vaste Regulatory
Analyses has immediate employment opportunities for two geohydrologists who '

;

will conduct work supporting the Nuclear Regulatory Commission's program
involving licensing a geologic repository for high-level nuclear waste. The !

successful applicants will have important roles in establishing a geohydrology '

program in an area of national impact.

Qualifications desired are a Ph.D. or Masters Degree with specialization
in geohydrology and experience in modeling complex geohydrologic :ystems, !

including porous and fractured nadia in both saturated and unsaturated scates.
|Experience desired includes da';a collection, data analyses, and conceptual and |

mathematical modeling related :o ground water movement and solute transport in !

field investigations and laboratory experiments. Excellent written and verbal :
communication skills are required. Duties of the position will include !

. performance of technical activities related to geohydrological aspects of !
geologic repositories for high-level nuclear waste incluGing site '

characterization and performance assessment. The successful applicants will .

be personally involved with research projects, project design and cost I

determination, and extensive project documentation. Duties of the positions ;

will also include supervision of technical and support staff. All applicants
,

must pass a previous conflict of interest evaluation and be qualified for a :
security clearance. !

The Center for Nuclear Vaste Regulatory Analyses is a Federally-Funded i

Research and Development Center supported by the Nuclear Regulatory 1

Commission. The Center is a division of Southwest Research Institute, an i

independent, not-for-profit R&D organization which occupies 76S acres of '

countryside in San Antonio. More than 2,300 employees work at the Institute i

in more than one million square feet of laboratories, workshops, and offices. '

The Institute is well-equipped to support geohydrological investigations which
include computer modeling, hydrochemistry, and geophysics.

Applications accompanied by resumes and other supporting materials,
including the names of 3 references should be submitted to A. W. Desmarais,
Personnel Office, Southwest Research Institute, 6220 Culebra Road, San
Antonio, TX 78228-0510. Nominations for the positions are also solicited..

Southwest Research Institute is an Equal Opportunity / Affirmative Action
employer.

.
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GONORPHOIDGIST !
EMPIDYMENT OPPOUTWITY !

1

The Center for Nuclear Waste Regulatot. Analyses at Southwest Research
,

Institute announces a position beginning Jan., 1990 for a geomorphologist who - !will conduct work supporting the program of the. Nuclear Regulatory Commission '

involving licensing a geologic repository for high-level nuclear waste. The !successful applicant will have an important role in establishing a program in ;

an area of national impact.
!
1

Qualifications are a Ph.D. or Masters degree with a minimum of 5 years '

responsible professional experience, a specialization in geomorphology, *

geology of the Quaternary, or associated disciplines and demonstrated ability i
to apply geomorphology and associated disciplines to problems associated with
siting, design, and construction of engineered structures in arid areas. The i

selected person should be capable of scientifically evaluating !

geomorphological models of landscape development in arid regions. Academic ;

background and work experiences in the following areas is desirable: 1) r

Stratigraphy and sedinentation of Quaternary deposits, 2) Soil science, 3) ;
Seismo-tectonics, 4) Evaluation of scenarios of landscape development through
the origination and use of models and computerized solutions, and 5) '

Unsaturated zone hydrology. The person will be asked to comment on a spectrum
of geologic, climatic, tectonic, and geomorphic models useful for determining
the interrelationships among the affected variables. The successful applicant ;

will have the capability of translating results from the regional sale
;

studies to-the site specific scale. Experience in conducting geomorphologic ,

studies in arid environments, including field research is desirable. The ;
select.-a will have a demonstrated superior written and verbal communication
facility. Applicant =ust pass a previous conflict of interest evaluation and :
be qualified for a security clearance. *

Duties of the position include performance of technical activities
related to the geomorphologic aspects of disposal of high-level nuclear waste
in a mined geologic repository in an arid environment including site
characterization, design, construction, and performance assessment. The
successful applicant will be personally involved with design, cost
determination, and extensive documentation of projects. Also, duties of the

,

;

position will include supervision of technical and support staff. ;

The Center for Nuclear Waste Regulatory Analyses is a Federally-funded
Research and Development Center supported by the Nuclear Regulatory i

Commission. The Center is a division of Southwest Research Institute, a
not-for-profit R&D organization which occupies 765 acres of countryside in San ;
Antonio. More than 2,300 employees worn at the Institute in more than one

,

million square feet of laboratories, wori. shops, and offices. The Institute is a

well-equipped to support computer oriented investigations. ;

1

Applications accompanied by resumes and other supporting materials,
including the names of threr: references should be submitted to A. V. |Desmarais. Personnel Office, 6220 Culebra Road, San Antonio, Texas '

78228-0510. Nominations for the position are solicited. Southwest Research
Institute is an Equal Opportunity / Affirmative Action employer.
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PERPORMANCE ASSESSMENT -

EMPLOYMENT OPPORTUNITY
|

The Southwest Research Institute's Center for Nuclear Maste Regulatcry iAnalyses has an immediate employment opportunity in performance assessment *

conducting work supporting the Nuclear Regulatory Commission's program
involving licensing a geologic repository Tor high-level nuclear waste. The
successful applicant will have an important role in establishing a performance

,assessment program in an area of national impact. *

,

Qualifications desired are a Ph.D. or Masters Degree in a field of science i
or engineering pertinent to assessing the performance of natural and engineered ;
barrier systems for isolation of vaste in a mined repository in fractured, :
porous- rocks. The positicn requires at least 5 years experience and |demonstrated ability to apply the geosciences and related technical fields to

|performance assessment. Preference will be given to an individual with !

demonstrated ability in evaluatior: of conceptual and numerical models of
complex geologic, hydrologic, and geochemical systems. Experience desired i
-includes computer modeling using ec- ax codes exercised on mainframe computer :systems. The position requires the ability to interface with engineers, I

scientists, and regulatory analysts and to provide technical input which will
be used in decisions by a regulatory agency. An ability to develop numerical
models from conceptual models using information resulting from labora:ory

,experimentatic. ;ad field testing must be demonstrated. Excellent written and
;verbel communication skills are required, Duties of the position will include itechnical activities related to performance assessment aspects of mined '

geologic repositories for high-level nuclear waste. The successful applicant *

will be personally involved with research projects, proj ect design and cost I

determination, and extensive proj ect documentation. Duties of the position
twill also include supervision of technical and support staff.
1

The Center for Nuclear Waste Regulatory Analyses is a Federally-Funded !

Research and Development Center supported by the Nuclear Regulatory Commission. t

The Center is a division of Southwest Research Institute, an independent, :

not-for-profit R&D organization which occupies 765 acres of countryside in San
Antonio. More than 2,300 employees work at the Institute in more than one !

,

million square feet of laboratories, workshops, and offices. The Institute has '

well-equipped computer facilities to support performance assessment
investigations.

, Applications accompanied by resumes and other supportinh materials, j
| including the names of 3 references should be submitted to A. W. Desmarais,
l' Personnel Office, 6220 Culebra Road, San Antonio, TX 78284. Nominations for 1

the position are also solicited. '

Southwest Researc~n Institute is an Equal Opportunity / Affirmative Action '

employer. !
,
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,

RESEARCH ASSISTANT
DfPIDYMENT OPPORTUNITY

'

!.

The - Southwest Research Institute's C3nter for Nuclear Waste Regulatory -
.,

Analyses has an immer. ate employment opportunity for a research assista.n who !

will ~ conduct work relevant to the Nuclear Regulatory Commission's program
involving licensing a geologic repository for high-level nuclear waste. The !successful applicant will have an important role in supporting the '

geochemistry research program of the Center for Nuclear Waste Regulatory
Analyses.

Qualifications desired are'a B. S. degree in chemistry or geology with r,
minor in chemistry. Experience desired includes analyses of solid and aqueous
samples using wet chemical and analytical laboratory techniques, such as
atomic absorption spectrorcopy, plasma emission spectroscopy, and/or ion ,

chromatography. Training and experience in handling and 'nalyzing '

radioisotopes desired, but not required. Duties of the position will .,clude

assistance in conducting and documenting geochemistry experiments, preparation
and review of technical operating procedures, data collection and analyses,

[teport preparation, maintenance of laboratory facilities, and participation in '

development of erperimental designs and techniques. All applicants must pass
-

a previous conflict of interest evaluation. '

The Center for Nuclear -Vaste Regulatory Analyses is a Federally-funded ;

Research and Development Center supported by the Nuclear Regulatory
. Commission. The Center is a division of Southwest Research Institute, an
independent, not-for-profit R&D organization which occupies 765 acres of ,

countryside in 3an Antonio. More than 2,300 employees work at the Institute
in more than one million square feet of laboratories, workshops, and offices.
The Institute is well-equipped computer facilities to support the Center's
tasks.

.

?

Applications accompanied by resumes and other supporting materials,
including the names of three references should be submitted to A. W.
Desmarais, Personnel Office, 6220 Culebra Road, San Antonio, Texas
78228-0510. Nominations for the position are solicited.

!

Southwest Research Institute is an Equal Opportunity / Affirmative Action '

employer.
,
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;

m OSI1 DRY DESIGN. CONSTRUCTION. AND OPERATIONS (RDCO)'
EMPIDYMENT OPPOETUNITY

,

The Southwest Research Institute's Center for Nuclear Waste Regulatory j
Analyses has an immediate employment opportunities in repository design, '

construction, and operations conducting work supporting the Nuclear Regulatory
Commission's program involving licensing a geologic repository for high-level ,

nuclear waste. The successful applicants will have an important role in the
,program in an area of repository design to ensure the public = health and

safety.
,

'

The ideal candidates will have a Ph.D. or Masters Degree in Rock '

Mechanics, Civil, or Mining Engineering ' or the. equivalent in experience.
Working experience in design, construction and/or operation of an underground
mine is preferable. Special consideration will be given to candidates who ;

have research and/or design experience related to disposal of high level
hazardous waste. Excellent written and verbal communication skills are
required. Duties of the position will include providing technical input to i
develop understanding of the safety issues and concerns associated with
' design, construction, and operations of a repository, assessing DOE's design ;

parameters for 'given site conditions to meet regulatory requirements,
assessing analytic techniques, developing methodologies to verify performance j
objectives for a repository, and participation in NRC sponsored research. All
applicants must pass a previous conflict of interest evaluation and be :

qualified for a security clearance. i

The Center for' Nuclear Waste Regulatory Analyses is a Fat.lly-funded
Research and Development Center supported by the Euclear Regulatory
Commission. The Center is a division of Southwest F.esearch Institute, an
independent, not-for profit R&D organization which occupies 765 acres of
countryside in San Antonio. More than 2,300 emp'oyees work at the Institute

,

in more than one million square feet of laborar.: ries, workshops, and offices. '

The Institute has well-equipped computer freilities to support assessment
activities in analytic techniques and DOE's c'.esign parameters.

Applications acu *tpanied by resumes and other supporting materials,
including the names and addresses of three references should be submitted to
A. W. Desmarais, Personnel Office, 6220 Culebra Road, San Antonio, Texas t

78228-0510. Nominations for the position are solicited.

Southwest Research Institute is an Equal Opportunity /Af' cmative Action
employer.
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;

VOILANOIDGIST
i

EMPIDYMENT OPPORTUNITY ;

The Center for . Nuclear Waste Regulatory Analyses at Southwest Research |

Institute announces a position beginning January, 1990 for a volcanologist '

and/or Quaternary igneous activity specialist who will conduct work
supporting the program of the Nuclear Regt a cry Commissior. involving '

licensing a-geologic repository for high-level uclear waste. The successful
applicant will have.an important role in establ ching a program in an area of
national impact. ;

Qualifications are a Ph.D. or Masters degree with a minimum of 5 years
responsible professional experience, a specialization in volcanology, and

~j

demonstrated ability to apply volcanology and associated disciplines. to
i

solving applied problems. The _ selected person should be capable of
evaluating.volcanologic models. The individual should understand the current

,

.

state of the science of such models and be capable of utilizing the models te !
determine the temporal and spatial distribution of volcanism in the southern |
Great Basin. The successful applicant will have an interest in tectonics '

such that the expected volcanic scenarios can be evaluated for impact on and ;
relationship - to folding, faulting, and subsidence. Desirable additional i
interests and skilla include the following: 1) Familiarity with geologic !

sciences including geochemistry, structural geology, tectonics, seismology, >

and geomorphology, and 2) Ability to evaluate various scenarios of volcano '

dsvelopment through the origination and use of predictive madels. The person
,

will comment on a spectrum of volcanic, tectonic, and geomorphic models j
useful for determining the interrelationships among the affected variables. ~l

The successful applicant will have the capability of translating model
results from the regional to the site specific scale. Experience in i
conducting vcicanic studies including field research is desirable. The !selectee will have a demonstrated superior written and verbal communication E

facility. Applicant must pass a previous conflict of interest evaluation and
.

be qualified for a security clearance.
Duties of the position will include performance of technical activities '

related to the volcanic aspects of disposal of high-level nuclear vaste in a
mined. geologic repository in an arid environment including site
characterization, design, construction, and performance assessment. The
successful applicant will be personally involved with research proj ects ,

'

project design, and cost determination, and extensive project documentation.
Also, duties of the position will include supervision of technical and
support staff.

The Center for Nuclear Waste Regulatory Analyses is a Federally-funded
Research and Development Center supported by tha Nuclear Regulatory
Commission. The Center is a division of Southwest Research Institute, a
not-for-profit R60 organizatior which occupies 765 acres of countryside in
San Antonio, More than 2,300 employees work at the Institute in more than
one million square feet of laboratories, workshops, and offices. The

'

Institute is well-equipped to support computer oriented investigations.
,

Applications accompanied by rasames and other supporting materials, f

including the names of three re'.erences should be submitted to A. W.
Desmarais, Personnel Office, 6220 Culebra Road, San Antonio, Texas
78228-0510. Nominations for the position are solicited. Southwest Research
Institute is an Equal Opportunity / Affirmative Action employer. !
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WASTE SYSTEMS ENGINEERING & INTEGRATION SYSTEM ENGINEER !

EMPIEYMENT OPPORTUNITY j

- ;

The- Southwest Research Institute's Center for Nuclear Waste Regulatory
Analyses has.an immediate. employment opportunity in Waste Systems Engineering & .I

Integration. Systems conducting work supporting the Nuclear Regulatory
Commission's program involving licensing a geologic repository for high-level !
nuclear waste. The successful applicant will have an important role in '

establishing a performance assessment progran. in an area of national impact. |

Qualifications desired . are a B.S. or advanced degree in Engineering, a !

minimum cf three years experience in systems engineering, including program !

analysis and planning, e.nd nuclear ac.3/or regulatory experience is desirable,
but less important than the grasp of systems engineering principles and
practices. Excellent written and verbal esmmunication skills are required. '

Duties of the position will include analyzing the _ Nuclear Regulatory |

Commission (NRC) regulatory process and regulatory requirements relative to the .

high-level nuclear waste management system. Analyze i and define alternative i

methods for' complinnee deterein.etion. Assist in the identification of
uncertainties in regulations and technical approaches and .in defining methods
for their clarification /eliinination. Assist the NRC in reviewing and providing
guidance for DOE system engineeriang and integration. Work with Center managers ,

to integrate research, engineering, and geoscience activities. Interact with .

computer specialists to refine database design and operation. Assist in the
,

preparation of procedures for regulatory analyses. Assist in the preparation
of operating plans including the definition of program requirements, schedules
and costs, and the preparation of management networks.

'The Center for Nuclear Waste Regulatory Analyses is a Federally-Funded
Research and Development Center supported ~oy the Nuclear Regulatory Commission. .

The Center is a division of Southwest Research Institute, an independent,
not-for-profit R&D organization which occupies 765 acres of countryside in San j
Antonio. More than 2,300 employees work t.t the Institute in more than one -|
million square feet of laboratories, workshc.ps, and offices. The Institute has iwell-equipped computer facilities to support performance assessment
investigations.
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Applications accompanied by resumes and other supporting materials,

j . including the names of 3 references should be submitted to Mr. Tony Ma5aro,
| Personnel Office, 6220 Culebra Road, San Antonio, TX 78228-0510. Nominations

for the position are also solicited.
i

f Southwest Research Institute is an Equal Opportunity / Affirmative Action ;
employer.
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