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(8] ALL EMPLOYLLES

Laramie Energy Techn logy Center
(LETC) has entered the 19805 g decade
in which our navon’s limited resources
require maximal  utilization.  Pressures
were exerted m 1980 which seriously

curtatled our human resources, In the
1979 Annual Report, | indicated that, “in
proportional terms our human resources
have not kept up with budget increases.”
I also stated that the quality and com-
petence ol LETC employees made up lor
this luck in quantty, and | predicted that
this trend wouwid be a harbinger of events

s they would likely occur in this new

ecade. bEvents dunng 1980 showed this

|.‘h‘\!1| ton to be close to reality

In spite of a confusing, unclear, and
controversial status ol our exact energy
situation, energy is a critical issue lor the
nation. Each of you,as a LETC employee,
should  feel strongly that yvour etforts
along with those in other Department ol
(DOE) technology

laboratories, will  help  our

Energy centers and
viountry
achieve an  improved energy pe ture
Again, | wish to reemphasize the Center's
goal: The expert
Federal government energy laboratory in
the tossil energy heartland of the United

States,  complemented by

mamtenance of an

cooperative
relations with major Western universities
LETCs

My nomination

International recognition ol
WOrk continues to grow
by the United States governmeni, and
subsequent selection by a United Nations
Secretary-General, o participate as an
expert member of the Technical Panel
on Oil Shale and Tar Sand represents not
only 4 personal honor, but a tribute o

the Center’s achievements

This panel (of which | was subse
quently elected chairman) held meetings
at the United Nations Headquarters in
New York City during January and
the United
Switzerland, during October

Nations (Mffice in Geneva

Also, in October, our Center received

additional international recognition. The
Director of Energy from the government
ol Moroceo and | served as Co-general
Chatrmen of an oil shale colloguiun: held
in Rabat, Morogeo
casponsored by the Kingdom ol Morocco,

This colloguivm was

the Agency tor Imternational Develop
ment of the US, State Department, and
the LS. DOI

in ol

Mosi of the world’s leaders

shale technology  attended this

colloguium, which had a8 s major

objective  the presentation of  United
States” oil technology 1o the Moroccan
government

Last year, | served, together with DOI

Headquarters personnel, in a review held
i Jersusalem, lsrae!, where we partici

pated In discussions with officials ol the

Israeli government regarding their plans
20,000 w 40000 barrels
per-day oil shale plant

1o build a

LETC was again on the agenda ol a
number ol foreign  and

We hosted 33 individ

substantial
domestic visitors

uals, representing Il lareign nations
During the first halt of the vear, DOI
participated in negotiations tor oil shale
demonstration contracts. and. in June
Superior  Oil Paraho

Development Corporation were awarded

Company  and

the contracts for oil shale tacility designs

I was named the responsi'le Federul

official lor field management of thes
contracts

o assist in this increased
sthility,  the
Olice oi

i Energy was assigned project manage-

respon

former  Denver  Project

the San Francisco Department

these Surfice
Murk
W this

ment responsthilities for
Oil Shale Demonstration Projects
Stlverman s the Deputy Director

Oflee

A key LET(
Deputy Director, was also filled during

rasiiion at that ol
f

the year, with the appointment of James
| \‘!,ll\\lll Jim

qualitied and s

comes 10 LETC verv well

responsible  ftor  the

internal  management tunctions ol the
Center

Dr. Richard J, Jiscolet was eppointed
as  Assistant Director, Office of Project
Dick replaces Chuck Bran-
denburg, who resigned in 1980 to enter

private indusiry

Management

LETC's continuing cooperation with
the University ol Wyoming was again
evidenced in September, when a new
cooperative signed by

hoth agreement

agreement  was
institutions, This new
formalizes joini studies in the develop-
ment ol new energy extraction and utili-
zation technologies, and those aimed at
determiming potential timpacts and mpact
mitigation  strategies arising from such
technology

Htigh runking ofticials visited end were
LET(
country Secretary ol
W, Duncan. = Scon M,
Matheson, Governor of Utah and Gunn
Mckay, US. Representative trom Utah,
visited the DOL/LETC Tar Sand Field
I xperimental Site in April, and D

bhrieted on activity ino ot shale

Energy Charles

along  with

fohn
Sawhill, Chairman ol the Syntiwetic Fuels
Corporation,  and  lus  party  toured
pumts ol interest i ol shale country in

Novemiber

LETC

pioteers of il shale technology in 1980

lost the services of six veleran

These “old-timers™ who

retired were
Bill Haines (37 years), Ward Smith (32
vearsy, Bill Robb (36 wvears): Weh

Robinson (34 years). Tom Sterner (26
Harold McCabe (25 years)
We regret losing such valuahle employees
total of 190

yvears). and
representing vears ol
devoted and competent Federal service

fhe vear of 1581 should be a good
one. to which we can all look Torward, |
am sure that it will be another successful
year with your continued loyal coopera-

tion and perserveruance
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MANAGEMENT

DIREGTOR'S
PROJECT DFFHIGE RESEARGH
MANAGEMENT ~ -.co.oco o & DEVELOPMENT

Jim Watsan, Deputy Directos

! , - : Betty Stratton, Director’s Secretar
Dick Jiacoletti, Assistant Director v v Jim Weber, Assistant Director

Nadine Hurd, Secretary - Janice Taylor, Secretary
Functional Summary

e rasponsihle for overall leadership of:
- managenal and administrative
activities
- grganization development

Functional Summary
® provides the management structure
for all projects and designated

Functional Summary
e provides management and technical
direction to six divisions

activities — public affairs e maintains and develops LETC
e coordinates development and execu- ~ equal employment opportonity technolongy base
tion of implementation plans » divacts snd coordinetes savirenmentl e provides technical expertise far
e directs and supervises project side of policy project efforts
Center Matnix e implements compliance and regulatory e directs and su Jervises functional side

requirements of Center Matrix

® acts as regional focus for DOE
interactions with:
— nther federal agencies
— state governments
— local gavernments
— pmversities
— private industry
~ national lahoratories




ENVIRONMENT
& CONSERVATION

Larry Harrington, Coordinator

Functional Summary

e assists in cooperative agreement
negotiations

e drafts environmental assessments,
environmental impact statements,
and permits

e implements the Resource Conservation
and Recovery Act

e works with public and ather
gavernment agencies

Increased public parcepation  high
lighted 1980 far the Otfice of Environ-
ment and Conservation (OEC) Pablic
woping meetings tor the Surface Oil
Shale  Demonstration Project  Envrion-
mental lmpact Statement (EIS) were held
m Vernal, Utah, and Rifle and Denver

Colorado, in August, The meetings
lentitied  enitical environmental issues
assoctated vith the construction ol

emonstration surface-oil shale modules
This office assisted in the negotation

al couperative agreements to design the
fullsize modules for which the publi
ping meetings were held, Negotiations
were conducted with Supernior O, Tosco
m. and Paraho  Development
Corporation. Agreements were eventually
Superior and Paraho. The

LIS for the fullsize modules wes init

in 1980 19815t the Deparumnent

LEriminin whether or

not to follow up the design of the

modules with construction and operation
The dra

1 | il
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Work  continued  on government/
industry cooperative oil shale projects
with Geokinetics, Equity Oil, and Occi-
dental i Shale. The Environmental
Assessment (EA) for the remaining work
at Geokinetics was completed and pub-
lished. The EA for Phase Il of the Occi-
dental Oil Shale work at the Logan Wash
site was completed and published. Moni-
toring of permitting and compliance
activities  continued on all three of
these projects.

LETC began extensive collection of
ground water and geologic data at the
Hanna underground coal gasification site
in 1980, This data will be used 1o deter-
mine reclamation requirements of the site
by the State of Wyoming. Four under-
ground coal gasification experiments were
conducied on the site in the 1970s. OEC
will continue the preparation of the
reclamation plan or the Hana facility

OLEC prepared the EA and operating
permits for LETC's first steam injection
tar sand experunent (TS-15). Detaled
monttoring  and  mitigation  plans, en-
vironmental tatlure modes and effects
analysis, and spill prevention, control,
and counter-measure plans were prepared
and implemented on the tar sand site
west ol Vernal, Utah, for the TS-IS
experiment. An inspection and audit
program based on a monitoring and miti-
gation plan was initiated in the early
construction stage of the experiment and
continued through the decommissioning
of tiw site, The TS-IS experiment was the
first LETC project 1o be conducted
sccordance with the DOI
Safety and Health Orders.

LETC
comply
ol the Resource
Recovery Act. Several LETT employees
were ftrained in the legal requirements
for dealing with the disposal of hazardous

Environment,

worked very hard in 19580 1o
with the rules and regulations
Conservation and

wastes generated by LETC

LETC
significance during 1950

projects increased in size and

Increased per

sonnel in OEC will aliow further public
participation in these projects. Public
input to our compliance documents,

such as Environmental Impact Statements,
will help DOE make better
LETC

decisions
OEC  will

concerning

projects.

also be better able to monitor LETC technologies

projects and mitigate the impacts of

these projects as new
approach commercialization.

Cne af this office’s activities imvolves topographic maps [upper) to produce vegetation mapy of
LETC's deactivated field sites, The lower map shows the disturbed and undisturbed areas before
reclamation efforts have begun. This step is just one part of the Center's response to the rezlamation
regulations of the Wyoming Depariment of Environmental Qualit;,
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PERSONNEL

Peggy Parkei, Personnel Officer

Kathy Ja

ippraisal Syt

Functional Summary

e position classification and position
management

s emplayee relations and benefits

e Privacy Act and Freedom of
Information

s yecruitment and statfing

o self development and training

e personnel recnrds

e development of tocal policies and
procedures

e EEQ and upwa.d mobility
implemeutation

The impact of changing and adding
regulations and programs has had a pro
tound mtluence on the operations ol the
Persannel Oftice i 19580,

This impact, plus our customary
routines, mcreased our level of aotivity
wain making 1t a hectic but still pro-
ductive year

The Personnel Office s responsible
for all employee activities, procedures,
policies, and contacts involved with the
readering of necessary services 1o the
Center. Because ot this critical function
the Personnel Otfice reports directly to
the Director

Highlights ol the year were

e Personnel were hired ta [l the

positions of Coal Project Manager

Division Manager of Operations
Division Manager of Physical Sci
enves, Deputy Director {new posi-
tion), Assistant  Director ot  the
e of Propect Management
Ivision  Manager of  Resourge

Chargcterization, and stat! tor the
Grand Junction Project Office

e Positions were established for the
sutface Oil Shale Demonstration
Project Office, Upward Mobility

and Inventory Management




e 28 full-time

Stav-in-School positions were lost

personnel and three

because of ceiling cuts and hinng
limitations

® A
with the University

Volunteer-InService  Program

ol Wyoming
was implemented

® Jupertor performance awards were

Brenda

George Marron, Janice Parker., and

Steven Whittenburger

presented o Manuelito

A total of 218 personnel actions were
tuk

as l“t!h\ LY

en during the year. These actions are

Persons
Separated  Net

Persons

Hired

Permanent

Full-Time 7 18 i1
Other Than

Full-Time

Permanent 17 37 ()
Other

Persunnel

Action — 1%

Ihe other personnel actions included

{3 promotions, representing IR per-

s staff has more than a dozen ¢

ingurgnce and hospil

choose from through this offics

cent of our average work force, and six
retirements

It s significant that our turnover rate
for the last two vears has remained at
11 percent, This is a better rate than the
records ol industry, academia, and other
R&D laboratories

The LETC matrix type of organization
adopted in 1976, has proven to be an
eltective munpower utilization medium
This iype of orgamzation provides lor
the formation of project teams as re
quired by shifting or “matrixing”™ person
nel fzom the functional areas

[he following new personne! policies

and  procedures  were  developed and

implemented

(1} Local

orders on pay administration, duty

policies supplementing DOI

hours, and leave administration
(2) Revised Merit Promotion Plan
(3) Employee Development and Tratmng
Policy
(41 Revised Applicant Supply Procedures
Competitive ( Temporary)
{5) Rewvised Applicant Supply Procedures
Excepted Positions

-~

FoRId@r Dasiex

10

Fingerprinting @ requirement of LETCY #
hiring process

{
(6) Volunteer In-Service Policy f
(7) New Performance Standards and

Appraisal System

{8y Merit Pay Determinations
{(9) Federal Equal Opportunity Reécruit- ]

ment Program

[raining increased by S8 percent in
980, LLTC

training courses during the vear. This

employees complered 275

increased emphasis on training assures us

of a thoroughly qualified work force
more capable of successfully completing
our mission, Seven of these [(raining

COUTSes were on-sile programs

Fortyseven percent of the LETC work
force 18 now comprised of employees
about the same
percentage we had in 1976, In {983, 40

percent of LETC

under age 40, which s

emmployees had 15 or
more veuars ol ltl[! il Servigce !th' avet
age LLTC

with 1 2.4 yvears of Federal Service

employee 15 42.3 years old




PLANNING, GONTROL,
@AGQUISITION

Dick Justis, Coordinator

Functional Summary
e institutional planning, contiol, and

evaluation -
systems analysis g
contracting and purchasing 1_
budget formulation and accountability 2

financial management

word processing

mail services and duplicating
telecommunications

forms and records management

N —
S e

y

£ —

Acquisition (OPCA ) exemplifies the trans!

P e g [he Office of Planning, Control and
: N tion that has taken place at LETC and the ]
i ‘ ! management capability that now exists P
( ) — =% S, 1o support the development of in situ '

; technologies. The DOE Fossil Energy’s

research and development program has

expanded to include a much higher level

ol participation by universities, industry

L] 1
ind  state  and  jocal governments s

i lighter moment in @ conference between Dick Justis, Planning and Controd Coordingtor, and
78T Coniecting Dfficars Bod Riicinskl, Lyna Bengon. snd Rieh Mawen Sieod developing technologies become increas
tre whidformiry a the exevcution of Contr ng Officer resg ihilir ingly c¢ritical. Likewics, the roie of the
Federal researcher has broadened to in
clude technical program planning, feld
Invoice site management, contract administration

technical informaton dissemination, and

Handcarry Contracts Office project management. OPCA has acquired

e date stamped 4 Days the skills and developed the capabilities
@ compliance review necessary o support these technology
l, levetopment managers in the performance
o . ol their duties
Contracting Officer' s Representative (TPO)

Planning and systems analysis is at
@ review SDays ’ i in 15 analysis 1s a
e recommend payment "

torelfront of this support elfort, This
{

function provides the structure for policy

mput to program lormulation and the
Finance Office tenda.cifl

analysis Lweer lernative
5 Days i between u i
st -
e certiicaton projects competing for hmited

resources

r provides lor the allocation and

woility o wll Center resources

% Treasury

and serves as the vehicle by which Center
1 1 . e T | ! nt 1 | [
fr"\' .' M ligagrarm e f |n' 'J._- l.l .]’.’ l" ‘-. (41 [ INViN Jlf‘ : fur vid ".;' _. " o J=e tl\k Aot TII\.I .J.l1l- GHLO K [II’[. ! .I{]I d

make maximum utilizazion of available payment discounts Planning and systems analysis is the

.




coordination point for all Center planning
activities and the ligison with DOI
tHeadquarters on similar efforts

The area within OPCA that has under
gone the most significant change as fa
as personnel is concerned is that of
contracting. Two years ago, the contract
ing lunction at LETC was performed by
two individuals, Today, there are eight
The contracts section is now capable
of awarding and administering the com
plete spectrun ol acquisition instruments
including contracts, grants, and coopera-
tive agreements. The degree to which the
LETC development program has expanded
to include the work of others i1s revealed
in the lact thuat a great majority of the
LETC  budget 1s expended through
contractual arrangement. Many ol these
contracts involve complex, unprecedented
research  procedures, while others are
unigue, one-of-a-kind partnership type
agreements, The contracts section has
developed, and continues to expand upon
a growing base of skill and tslent capable
ol meeting the particular and olten pecu
liar requirements of the Center

Ihe scyuisition  ftunction is  also
supported by 1 skilled purchasing oflice
which provides the seemingly unending
variely ol supplies and services necessary
1o maintain a major research facility
Another area that has experienced
considerable change is financial manage
ment. As the Center’s level ol liscal
responsibility has increased, so has the
level of sctivity in this area. Five indivi
duals are now directly nvolved in ou
budget and finance branch. They process
tens of thousands of financial trans
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Ken Goldstemn prepares for g staf] bricting on the Financial Monagement System fEFMS ) canversion
The use of ¢ PERT char! allows rapid and concise status briefings of work in progress, activities,
events, and schedule chang

actions, provide Tunds accountability, and In summary, OPCA now incorporates
supply managers with financial informa the necessary expertise to provide the
tion, They are the focal point for budger planning. systems analysis, and adminis

tormulation and tracking in an environ trative support required in the execution

ment ol constant change and revision ol ity echnology development mission
Working in concert with the acquisition As un extension of the Director’s ollice
branch, they process invoices lor payment it serves as a central point wherein all
by the US. Treasury and p vide ace, Center activities are coordinated. This
rate accounts of obligations and costs mix of talent and ability has been as-

The office services branch also supports sembled on an accelerated basis to meet
the Center in the aress of word processing LETC's changing requirements, With it
l'u'u"'l_.illll. mail distribution, telex and We are prepared both to function in our
facsimile transmission, telecommunica irrent role and to handle increased
tions. and forms and record inagement responsibilities to come
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At the heart of LETC's organizational
approgch 8 a8 management principle
known as “matrix organization.”

LETC's matrix is a dynamic manage-
ment philosophy, designed to allow
maximum flexibility o meet ever-
changing research chullenges while making
the best use of existing stalf capabilities.
In LETC’s application of this principle,
the “matrix" idea refers to the relation-
ship between the individual projects under
the Office of Project Management and the
six permanent functional divisions under
the Office of Research Development

In the matrix organization, project
managers draw upon the technical skills
of functional divisions to design and
operate, or 1o monitor major field pro)
ects. Division managers have additional
responsibilities to accomplish supporting
research and to assure continuing growth
of a technology base

In practice, the matrix organization
requires a sharing of resources between
the projects and the divisions. This is
accomplished through a negotiation pro-
cess. Each project office and division then
assvmies  responsibility for managing &
specilic portion of the Center's budget
LETCS financial management system
provides a comprehensive means for
monitoring all such trapsactions

The following section summarizes the
vertical component of this matrix, the
Office of Project Management
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PROJEGT
MANAGEMENT

Dick Jiacoletti, Assistant Director
Nadine Hurd, Secretary

Functional Summary

1 e prevides the nenagement structure
) for all projects and designated
- activities
=aam coordinates development and execu-
i bt RS ARCH tion of implementation pians

' directs and supervises project side of
Center Matrix

The Office of Project Management
(OPM) is responsible for coordinating the
development and execution of imple

mentation plans. [t also oversees manage-

ment responsibilities and authorities for
all  project support activities for the
technologies being developed by LET(
The office is organized with three projects

managers, unde; an Assistant Director
for Project Management. The Assistant

Director and the projects managers

provide technical and management leader
PROJECT GKFFOARTS

- 2 X & ship for all assigned projects and act

vities. The Office of Research and
Development (ORD}) provides technical
personnel to manage specific projects
and contracts, and provides technical
expertise in support of project activities
Consequently, the management structure
is & matrix, requinng close coordination
and cooperation between the ORD and
the OPM

The major projects of the DOE Qil
Shale Program are cooperative ventures
with an industrial partner(s). In 1980
the wvertical modified in situ (VMIS)
project, operated by Occidental Oil Shale
Inc reached the [linal stages The
commercial-scale VMIS test retorts. desig
nated 7 and B, were constructed. The
horizontal In situ project, operated by

Gookinetics,  Ing also  reached the




commercial-scale retort phase. An ollice
was established in Grand Junction, Colo-
rado, for the technical management af the
Oceidental contract by the OPM. The Geo-
Kinetics contract and several smaller and
more developmental process contracts are
munaged by OPM fromw _LTC.

The 1980 DOb Underground Coal
Conversion (UCC}) activities were focused
on planning additional field experiments
and  evaluating previous experiments.

OPM coordinated the development of a
plan for field testing of the underground
coal gasification (UCG) process in Wash-
mgton State. Negotiations with the owners
of the land and operators of the coal
mine were (nitiated. The steeply dipping
beds {(SDB) underground coal gasification
project, operated by the Gull Research
and Development Company, advanced to
the design of a second test alter a post-
burn coring and evaluation of the first

test. Some preliminary site preparation
was also accomplished This profect came
under the technical management of
OPM during 1980.

The first steam injection field test in
the DOL Tar Sand Program was conducted
during 1950, The results of this experi-
ment have been evaluated, and are being
incorporated into the design of a second
larger steam injection experiment, which
should be completed in 1981,
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Lee Marchant, Project Manager
Loretta Harak, Project Secretary

T e e . PNy

Functional Summary

e develops coordinated implementation
plan for tar sand program
executes tar sand implementation plan
manages government/industry
cooperative agreements i

LETC s conducting  thermal oil
recovery lield experiments and laboratory !
research o develop in situ technologies [
lor the production of fuel from U.S
tar sand depuosits !

Tar sand deposits in  the United

States are estimated to contain over 36

billion barrels ol extremely viscous

bitwmen, a thick wildike matenal. Over

l 50 percent of this materigl is found in
rral large deposits in Utah. althouigh

The LETC Tar Sand Experiment S i ‘" I

-




oceurrences are known in 22 states. The
bitumen is not recoverable by pnmary
all  production methods due to  the
extreme viscosity and lack of reservoir
energy, Thermal processes that reduce
bitumen wviscosity by heat and displace
bitumen to wells for production appear
1o olfler the greatest potential for tar
sund vil recovery

The first LETC in situ steam fNood
LETC TS 185, was
1980. The test was to
feasibility of producing

bitumen by the heating and displacing

field experiment
conducted  in
determine the
action of injected steam. Steam injec
tion was initiated in the center well of

X : - \

The Secrerary of Energy, James Duncan, and the Governor of Utah, Scort Matheson, visited the LETC

Tar Sand Experimeni Site on Apreil 17, 1980

Decora, Center Director, (far right
fer fleft to mght) U8, Congressman Gunn McekKah
Watheson

This well-servicing unit is only one part of the steam flood Kperiment ¥ maintenance program

two coneentric inverted five-spot patterns

in April 1980 (see diagram fig. 3). Qil

i'llh!lh!ll'll of 1,150 barrels accounted
tor 5.7 percent recovery of the ol in
place during 160 days of operation

The steam injection rates ranged from
250 o 704 BPD water |

well head pressures of 360 to

equivalent al

530 psig
Steam injected during the experiment
wis equivalent to 66800 barrels of
water. Environmental monitoring docu
for the LETC TS-1S field

included an approved En

mentation
experiment
Assessment, an
Environmental Plan
a Spill Prevention Control and Countes
Measures Plan, an Al Quality
a Waste Water Storage and
Permit, and a Solid Waste

Impact
\ltll’l.[tl!’lhg‘

vironmental

Permit
Ihsposal
Disposal

Permit

lood cperiment await application i

A computerized resource data base is

being assembled for the tar sand program

Contributions to this data buse in 1950

18

Marchant, Projects Manager, and Dr. Andrew

explain final preparations for the first steam flood experiment

{tah Senator Moroni Jengen, and Governor

included analyses of seven cores from
Utah’s P.R. Spring deposit and a compila-
ton ol available inhouse and outside
data. Los Alamos Scientific Laboratory
(LASL) has been assembling engineering,
geological, environmental, and other data
to assist in the prioritization of several

major deposits
Other projects by LETC and support

organizations  include research on  tar
sand processing in surface plants, separa
tion ol oil-water enulsions, economic
evaluation of in situ oil recovery pro-
cesses, physical properties, and upgrading
i the products. LASL published a report
during | year on a preliminary economig
evaluation of the in situ combustion
process, bused on LETC field experiment
results, The University ol Wyoming is
researching viscosity -temperature relation-
ships, thermal conductivity, and heat
capacity ol tar sand materials. Research
15 also being done on vis-breaki g, delayed
oking, catalytic cracking and hydropy
rolysis of tar sand bitumen at the Uni
versity of Utah

LLT(

Canadian government

DOL, through

5 coopeératling
with the and the
Alberta and

governments, in

Saskatchewun  provincial
research and develop
ment programs for tar sand and heavy
il. Six

have been ||.c\-_-lnpc\|

0 potential cooperative projects
[hese international
could save time

couperative ellorts

reduce costs, reduce technical risks

improve the respective research and
development programs ol the two coun-
tries, and encourage expanded activities
commercialization of tar sand

foward

[e80 1Irces




Theodore Bartke, Project Manager
Nadine Hurd, Project Secretary
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Functional Summary

o develops coordinated implementation

plan for UCC program

executes UCC implementation plan

® manages government/industry
cooperative agreements and cost-
shared contracts

After the completion of four UCG
field tests in 1979, the DOL implementa
tion program for 1980 was designed to
evaluate the results of previous field
test, Three field test sites, Hanna 11
(phases 2 and 3). Hoe Creek 3, and
Rawling Test |, were cored, and the cores
analyzed to determine post-burn char
acteristics, In addition
® The DOL/Gull Research & “L‘\L‘IU]‘
ment Compuany contract was modi
fied to include a second steeply
dipping coal bed UCG test. The
contract technical management re
sponsibilities for this contract were
assigned to LET(
¢ A dralt report ol UCG potential in
Washington State by LETC, Sandia,
and Lawrence Livermore National
Laborutories was prepared

® A preliminary plan was drafted for
continued UCG activities in Wash
mngron State

& A sixth annual Underground Coal

Conversion (UCC)H Symposium was
sponsored by DOL/LETC at Afton
Oklahoma

Hanna

Although additional UCG field tests
ire not planned at Hanna in the near

future, there w onsiderable activity

at the site duning the year. A Wyoming
Department ol Environmental Quality
(DEQ) R&D license necessituted major

environmental  monitoning  efforts  at




Hanna, particularly in the area of ground
water guality. LETC' In Situ Hydrology
lask Force (ISHTAF) obtained the
necessary data for this loense. These
data  required a  significant  drilling
corng, and logging program  at  the
Hanna site, followed by a ground water
sampling and analysis program. The
sampling and analyses will continue for
several years, The Divisions ol Resource
Characterization and  Environmental
Sciences will conduct the sampling and
analysis programs, The Office ol Environ
ment and Conservation will provide
interpretetion of the data and submit
the license application o the DEOQ

Additional tunds were made available
for the postburn coring and evaluation
ol Hanna II, phases 2 and 3. Ten rotary
holes were drilled to determine the
approximate burn zone boundaries. then
12 additional holes were drilled, cored
and logged for core analysis purposes
These have been analyzed, and the

results will be reviewed and interpreted

Hoe Creek

Additional funds were also made
available to Lawrence Livermore National
Laboratory (LLNL) for the post-burm
cornng ol Hoe Creek 3. Alter Inspection
LLNL will ship core samples to LET(
to be included in the ongoing analysis

and evaluation of post-burn cores

Rawlins SDB Test | and Test 2

In 1980, additional funds v ere made
available for the post-burn coring and
evaluation of SDB Test | and some site
preparation for Test 2. Primary project
activines duning the year have been the
design ol SDB Test 2. and the moditi
cation of the contract to reflect changes

J

in the design and costs of SDB Test

Tono Project

in 1979, Congress appropriated funds
to investigate the feasibility of in situ
gasification ol coals in the state ol
Washington. Tono Basin, within the
Centralia-Chehalis district, was chosen
for detailled characterization because
{1) a large quantity of subbituminous

coal is contained in the CentraliaChehalis

district, (2) although the geology of the
district s complex. there Is enough
gentlesto-moderate geologic structure to
warrant consideration as an underground
coul gasificaiton site, and (3) a potential
market, the Centralis Steam Electric
Generating Plant, 15 sited within the
district

A preliminary plan for s UCG (eld
test in the Tono Basin was developed
during the year, based on the preliminary
site characterization results. The test
should provide: (1) an assessment and
correlation of preburn  site  character
istics and the gasification process, (2)

an assessment of product gas qnlllt_\ and

20

its potential use, and (3) an assessment ol
the environmental effects of the UCG
process on local water. air, and land
(uality

As lead cenier for implementation ol
the DOL UCC program, LETC will pro-
vide project management and technical
support for the Tono Project

The Sixtk Annual Underground Coal
Conversion Symposium, sponsored by
DOE/LETC, was held in Afton, Okla-
homa in July. Sixty -seven papers, covering
a broad range of 1opics important in
UCG technology, were presented. A num
ber of papers, by LETC personnel or
sponsored by DOE/LETC, were presented.

Dismantling eftorts hegan in 1980 Afrer coring, the

Washington. DOE is preparing @ new test

n characterized and found
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Functional Summary

o develops coordinated implementation
plan for oil shale program

¢ coordinates tie execution of the oil
shale implementation plan

e manages government/industry
cooperative agreements

e manages DOE Anvil Points
Facility

Dunng 1980, the Fossil Energy Oil
Shale Program concentrated on coupling
relevant research and development acti-
vities with major field projects. Emphasis
was placed on the use of the field project
sites as laboratories, where concepts
developed in small-scale laboratory experi

ments could be tested at or near full-scale

Occidental Oil Shale, Inc.

Phase 11 of the Cooperative Agreement




with Occidental Oil Shale, Inc., began on
June 1, 1979. This phase includes: (1)
the rubbling of five small (Y4sized
retorts 0 better define blasting para-
meters, and (2) the mining, rubbling, and
etoriing ol two commercialsized retorts
(165" x 165" x 260" high), Two of the
Ya-sized retorts are to be partially retorted
o lest two different retort ignition
systems: a direct fired and a hot inert
gas generator. The two large commercial
retorts (7 and 8) are to be retarted
simultaneously starting about December
1981.

Major accomplishments this past year
include the completion of all dnft and
void space mining for both the 'asized
returts and retorts 7 and 8, and the start-
up of an ignition test of one of the smaller
retorts. Much of the construction, tnstru-
mentation installation, and environmen tal
support are well underway in preparation
for the ignition of the two large retorts

Geokinetics, Inc.

During 1980, Phase 5§ of the Geo-
kinetics oil shale project was concluded
and Phase 6 was initiated. The project
is located 70 miles south of Vemal
Utah. Geokinetics s testing a concept
for horizontally retorting relatively thin
seams of oil shale that lie under shallow
overburden (less than 100 feet), By
drilling blast holes through the over-
burden and inta the shale bed (about 30
feet of shale) and then blasting the
tormation, the overburden is raised and
the shale bed rubbled. This allows for
permeability in the underlying shale

Airda  (injection), off gas-oul and
production wells, as well as instrumenta
tion wells, are then drlled into the
rubble-zone and appropriate piping and
instrumentation wissled. Finally, the
rubbled shale zone is ignited at one end,
retorted horizontally, and the products
are removed at the other end

The last Phase 5 retort was 108’
wide x 156" long x 18" thick with 26’
overburden. Retorting produced 5,547
barrels of shale, which represen's a
recavery of oil approximately 50 percent
based on Fischer Assay. Thie first Phase
6 retort is the size (217 x 230 x 30) now
considered commercial. This retort con-
tains a potential of 50,000 barrels of oil

and a 50 percent yield is expected. It
has been prepared and ignited

Equity Qil Company

Small quantities of shale oil are being
produced from two production wells
at the DOL/Equity Oil Company BX in
situ oil shale project, located west of
Rio Blanco, Colorado, Steam injection
was Initiated in September. 1979, 1o
demonstrate the technical reasibility of
using superheated steam 10 retort in situ
oil shale i the Green River Formaiion
“leached™ zone. Problems with the super-
heater limited the contnuous injection
primarily 1o saturated steam injection,
injection of superheated steam was pos-
sible for only four months

A new higher pressure heater-treater
was installed during December. 10 facili
tate separation and handling of the
highly viscous shale oil, which is being
produced as an oil/water emulsion from
two of the five production wells. At the
end of December. production from these
wells was still very low: a few gallons of
shale ol mixed in 500-600 barrels of
water per day. Oil nroduction is expected
to rise rapidly as more of the formation
reaches retorting temperature from the

conunued injection of superheated steam.

The production wells were modified
twice during the past year to enhance
water production. In March, the wells
were perforated in the lower permeable
zone, and, in October, they were per-
forated in the upper permeable region of
the leached zone. This caused a marked
increase in water production, and resulted
in a change from the initial diagonal
sweep pattern of the leached zone to a
harizontal sweep pattern.,

lllinois Institute of Technology Research
Institute (HTRI)

In 1980, UTRI and DOLE signed a
cooperative agreement for laboratory and
field tesung of in situ production of shale
oil and tar sand bitumen by mdio-
frequency (RF) heanng. Laboratory and
analytical studies have been conducted
with oil shale samples from three prom-
sing  fiefd sites:  Avintaqum  Canyon,
Utah, Hells Hole Canvon, Utah, and Anvil
Points, Colorade, The laboratory and
analytical studies have primartly involved
the measurement of dielectric and thermal
properties. In addition to the laboratory
work, HTRI conducted a short-term field
test in the oil shale of Avintaquin Canyon.

Vertal view of the Anvil Points factlity looking roward the south. Spenr shale disposal pile shown
to leftr and below main retorting facilivies. This facility provides government agencies and private

enterprise with opportunities for field research in rock fragmentation, retorting and environmenal

studtes,
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Institute of Gas Technology (1GT)

The 1GT 18-month contract activity
began late in 1979. The objective of the
project is to determine the feasibility of
retorting eastern Devonian shales at high
pressure in 8 hydrogen atmosphere. The
IGT-developed Hytort process will be
evaluated, The IGT Hytort Process
Development Unit (PDU), a semi-
continuous retort capable of operating
at hydrogen pressure up to 500 psig, will
be used for the retorting. The PDU is
designed for throughput rates of up to
one ton per hour

Eastern U.S. shules are of the Devo-
nian geologic age and are hydrogen
deticient when retorted by the usual
methods used for Western Eocene shales
It may be possible to obtain conversions
of up to 8090 percent of the organic
carbon to gas and oil with the IGT process

Dow Chemical Company

As of October 1, 1980, the DOLE/Dow
Chemical Company contract, a 48-month
feasibility program directed towards in
situ  extraction methods from Eastern
Devonian oil shale (Antrim Oil Shale in
the Michigan Basin), was brought to &
contractual conclusion. The four-year
study consisted of four tasks: (1) Shale
Characterization, (2) In Situ Fracturnng
and Assessment, (3) In Situ Extraction
Trials, and (4) Environmental, Public
Policy, and Legal Assessment

Forty-one topical reports were gen-

erated in Task 1 and are available from

Typi-al Flame Front
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National Technical Information Service
A wealth of data is available on the
chemical, physical, geologeal, mineralog-
ical, and lithological properties of Antrim
ghale. Large numbers of stratigraphic
cross sections and maps were prepared
T'ask 2 covered the investigation of three
techniques for in situ fracturing of
Antrim shale. The three procedures were
{1) Hydraulic fracturing followed by
explosive fracturing, (2) Chemical under-

o A

{erial phoro of Bx site with Black Sulphur Creg

behind the site leads 10 a meteorological lawer

k in foreground. The road 1

reaming followed by explosive fracturing,
and (3) Explosive underreaming

The Antrim shale was successfully
ignited 1 situ at the explosively [ractured
site and 10w Btu gas was produced (5-50
Btu/scl). However, as the formation was
heated, the permeability decreased, and
significant self-sustained combustion was
not wsciiieved before the contract work
had to be discontinued. Because interwell
communications would retum to prebum
levels after formation cooldown, thermal
expansion of the ol shale was considered
as the most likely cause of the perme-
ability decrease. No liquid oils were
obtained. No significant environmental
impacts were observed other than physical
disruption ot the land surface

National Bureau of Standards (NBS)
Contract

In mid-1980, development and refine-
ment of high frequency electromagnetic
(HEEM) mapping techniques was begun
st the NBS laboratories in Boulder,
Calorado, The goal of the project is to
determine i high frequency electro-
magnetic radiation can be used as a reli-
able probe of in situ retort parameters
such as void volume and particle size

the top of the ridge

water holding pond is on @ bench below the site

and the softenrd water storgge tanks are in a bench directly above the steam generation building
High pressure steam lin ible poing 1o infection wells on the site and the oll separation
building and storag to the right of the pattern wells
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During 1980, developmeni of a dats base
ol dielectric constant measurements ol oil
shaie samples was begun, The open cir-
cuit meassurement method used in these
studies is significantly different from
previously used techniques. The initial
results have demonstrated the large in-
fluence of inorganic mineral material
on the dielectric constant. The construc
tion of a sample holder for simulation ot
the in situ retorting environment was also
started in 1980. This de'ice will enable
dielectric constant measurements to be
made at the temperatures and pressures
expected during retorting. The dielec-
tric  constant  measurements and the
lvestigation of several potential methods
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Corrugated steel safery barriers are set in place at ¢ DOE-funded Dow Chemical ofi shale test in

Michigan
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of performing HFEM mapping will con-
tinue in 1981

Supporting Research

At Rio Blanco, retorting models,
developed by Lawrence Livermore
National Laboratory, were tested during
the retorting of the Retort O. Tracer
testing of rubble piles and TV logging
of bore holes ard rubble pile surfaces
were performed by LETC.

Ihe Sandia National Laboratory ac-
cepted responsibility for full instrumenta-
tion of all experiments at the Occidental
Logan Wash site. This includes the
mstrumentation for lhl.'” mini-retorts, 48

well as for the full-sized Retorts 7 and 8

L
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Sandia also did detailed planning for
instrumentation and retorting of a small
retort at the Geokinetics site

Detailed environmental research plans
were developed for the UOccidental,
Geokinetics, Rio Blanco, and Equity
projects These plans include the testing
of environmental control methods and
strategies for air and water, as well as
(esting claborate sample acquisition
methodologies

The Anvil Points facility was brought
back into the main stream ol the oil
shale research and development program
with the move of the Los Alamos Scien-
tific Laboratory rock fracturing experi-
ments from the Colony mine to the Anvil
Points mine. A detailed site rehabilitation
plan was developed for the facility, and
work was initiated to repair or replace
major parts of the water system there.
A plan to extinguish a fire in the shale
pile was developed and initiated during
the year. Extinguishing the fire requires
moving a large portion of the pile. Ap-
proximately one-haif to two-thirds of the
affected pile was moved during the year.

A formal request to use part of the
facility for an oil shale worker training
program was made by the state of Colo-
rado in the latter part of the year. Inves-
tigation of methods whereby this could
be accomphshed were initiated

A new Program Opportunity Notice
for the design of commercial-sized
surface retorts was initiated. The Paraho
and Superior companies were selected for
the work., A Surface Oil Shale Demon-
stration Office wus established to manage

the contracts resulting from selections
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[T H Functional Summary
! e provides management and technica!
’ j direction to six divisions
[ L == e maintains and develops LETC
' I 1 [srsonrne | t~hnology base
PARS SOVALOMRNT |), g | o provides tachnical expertise for
- L ) l 1 project efforts
: ==ecm —]ﬁ : 1 i e directs and sup.ervises functionael side
| l‘ | { | | ! of Center Matrix
|
J

(FFORTS
| ENVIRONMENTAL The Office of Research and Develop-

e ment (ORD) is responsible for maintaining
G a strong technology base in ol shale,
tar sand, underground coal conversion,

NIVICAL ; advanced process technology, and fossil

| SCHNCES % energy solid waste sampling, and for
* HOWWRLL supporting LETC project activities under
m‘:‘r the Office of Project Management. This

technology base is maintained hy defining
| ﬂ%ﬁf fL and developing areas for new initiatives,
: participating in the planning, execution

and review ol lesd center projects. con-
tinuing the development of LETC's

expertise in fossil fuel technologies; and
communicating  technological develop-
men(s through publications, presentations
committee activities, symposia chairman-
ships. and proposal reviews

ORD consists of six functional divi-
sions Engineering Lovironmental
Sciences, Operations., Physical Sciences,
Research Support, and Resource Charac
terization. ORD research projects support
research and development in oil shale
tar sand, and underground coal conversion.
A significant portion of ORD activity is
carried out by ares universities, including
the University of Wyoming, the Univer-
sity ol Colorado, Colorado State Uni
versity, Colorado School of Mines. the
University of ldaho, the University ol
New Mexico, and the University of Utah,
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Functional Summary

e gvaluates performance of fossil energy
extraction, conversion, and upgrading
processes

e determines technical feasibility and
engineering methods for process
scaleup

o defines and interprets reaction kinetics,
fturd mechanics, and fracturing
systems for in situ processing

e develops and applies mathematical
models of process operations

The Division of Engineering is respons
ible for processing systems to recover
synthetic fuels from coal, oil shale, and
tar sund, These responsibilities include

definition, development

nd evaluation
of potential recovery technologies. Con-
version and upgrading of synthetc fuel
products are also evaluated as a part of
overall processing requirements. Process
ing technology and expertise is developed
through experimental projects in each ol
tiie live sections iu,'.muul!\g leams are
organized from these sections to apply
process technology in support ol major

demonstration projects

fracture Technology

[he Fracture ln.'-‘l.'.!ivllnn_u_\ aection
evaluates fragmentation and rubbling
methods, which are used to prepare fossil
energy resources 1or in situ processing
Oil shale mining and rubbling techniques
have been evaluated in conjunction with
field activities conducted by Occidental
Oill Shale, Inc., Geokinetics, Inc and
Rio Blanco Oil Shale Company. Basic
blasting data from experimental projects
at Los Alamos Scientific Laboratory and
Sandia Laboratones are used to evaluate

the results of the feld activities. Sub




sidence associated with underground coal
gusilication s also evaluated through a

contruct  with  Ohio  State University

Chemical Kineties/ Fluid Dy namics

Chemical reactions and Muid MNow

uistribution in fossil energy processing

Kinetics
Fluid Dynamics Section. Basic data from

are defined by the Chemical

laboratory experiments are used to

develop mathematical models of process

operations. The models are used for the

prediction and evaluation of recaovery

system  performance. This section also

provides mathematical modeling exper

tse for Centerwide activities

Laboratory experimentuation focuses

better definition of physical and

with «ail

an oa
associated

Difterential

chemical processes

shale retorting scanning

calorimetry is used to identify endo

thermic mineral reactions at retorting
temperatures. A new laboratory apparatus
was constructed to investigate mechanisims
for  kerogen decomposition and  wil
degradation during oil shale retorting
Spent shale samples from these experi
with nuclear

ments will be analyzed

magnetic resonance I;‘thn-.{ln.'\ in the
Division of Research Support 1o deter
mine the nature of residual carbon trom
oil shale retorting, The formation of shale
otl mist by convective heat transter with
ofl shale rubble s being studied under
a contract with the University ot Cali
Berkeley

\ll.‘lh’\l”n m and  drainage

st
beds
4 part ol

urnia Mechuanisims  for

in rubble
are also being investigated as
this contract

Well logs and trucer tests have been
used to evaluate processing and rubbling
performance at experimental field siies

Cas tracers are injected into the hon

retorts at the Geokinetics feld
Utah

distribution and leakage. Changes in flow

zontal

site near Vernal to eveluate flow

distribution during oil shale retorting
are also determined by tracer injection
al the Occidental field site near Grand

Junction, Colorado, Tracer tests are also
used at the LETC

Vermnal, Utah. Caliper logs and downhole

tar sand field site near

[L‘II.'\-I'\III" Surveys have been used to
evaluate rubble size and blast hole integ
rity during the preparation of Retort O
As a

has been requested

C-a Lease Tract result of

LETC

at the
these eflorts,

with Rio Blanco in the
development ol Retort 1 at Rio Blanco

o participate

These tests are scheduled 1o end in

early 1981

Mathemuatical modeling activities are

principally conducted under contracts
with universities and industry. The Uni
versity ol Wyoming was requested 1o
provide modeling support for the LET(
Univer

low void retorting project. The

sity ol Wyoming is already under contract

o €|
‘ .~l._‘}q
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tests. have lead to an hypothesis of oil
banking in advance of the steam front in

the tar sand resource.,

Process Diagnostics and Evaluation

Technical and economic feasibility of
eneigv recovery technologies is evaluated
by the Process Diagnostics and Evaluation
Section, These evaluations include experi-
mental activities to collect and interpret
processing

data. Engineering economic

! i

- ;‘I

hv Dick Mariel, Dave Shees! nd Andy [Long
LETC d fomny i unplemoen ta o
o provide mathematical models tor
reverse combustion linking and lorward
gusilication in underground coal conver
sion. Modeling guldance for the design

and operation ol the first tar sand fleld
test ol a steam injection process has becn
provided under a contract with Inter
comp Resource Development and Engi
(.”l‘.t‘.’\l.‘\l

the monitonng wells at the tar sand test

neering, Inc temperatures in

site have been simulated by ussuming no
vertical fuid flow and unsteady state heat
conduction through an infinite slab with
a lixed temperature at the surface, These

results, in combination with the tracer

8
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nial control equipment! (g exy sined o visitors
This retorring t invalved the cooperation ol
studies are wsed to deline Incentves lor

application ol new process technologies
Opportunities for development ol new

energy resources and improved

Tossil

recovery techniques are addressed in

these efforts

Honzontal oil shale gasification tests
been completed with both feverse
With
il yields are generally less
i) percent

have

aind  forward combustion reverse

combustion

than and gas quality is dis

af :.">!I'-IH|.'-|\ poor The best gas \*Li.]h[) ol

about 160 Btu/scl 1s achieved at low air

injection rates. Gas quality also decreases

with increasing pressure. With forward




combustion,  retorting  predominates
rather than gasification. Oil yields as high
as 83 percent of Fischer Assay have been
achieved by adding 40 percent steam 1o
the injection air. These experiments have
not indicated sufficient benefits for
continuation  of horzontal  oil  shale
gasilication tests.

A new low void retort has been fab-
ricated and delivered 1o LETC. This
apparatus will enable the determination
of minimum void conditions for in situ
oil shale retorting. In these experiments,
rectangular bricks of oil shale are stacked
in a regular fashion, A new wire sav* has
been assembled and is operating 1o cut
precise shapes of oil shale for spacers in
the first retorting tests, These spacers
fucilitate uniform distribution of 815
percent void dunng the initial series of
tests.,

An  arrangement with Los Alamos
Scientific Laboratory has been developed
to screen economic evaluations of alter-
native recovery processes. Base case
economics of surface retorting, in combi-
nation with vertical modified in situ
retorting, have been completed for several
oil shale processing technologies. Other
case studies have compared different
process schemes for production ol
hydrogen lrom oil shale. These studies
provide a basis for more detailed evalu-
ations, such as a comparison of alternative
mjection gas compositions for the opera-
tion of modified in situ retorts. An evalu-
ation of in situ combustion processing
for tar sand recovery has been completed,
and an economic comparison of applica-

tions for underground coal gasification
Is also underway .

Process Development

The Process Development Section
conducts pilotscale experiments and
operates field tests to determine control
strategles for synthetic fuel production
Process performance and operating condi-
tions are then compared with the mathe-
matical model predictions. These experi-
ments provide data for projection af
commercial production economics.

The retornting equipment at the LETC
North Site was reconditioned for luture
test programs.  Refurbishment of the
10-ton retorting system followed com-
pletion of tests with the Michigan Antrim
shale. The product recovery systein was
disassembled to inspect for corrosion and
to remove sulfur deposits. Repairs and
replacements were completed as necessary
The 15040n retorting equipment was
modified tw include provisions for incer-
porating pollution control equipment n
the product recovery system. An initial
test of environmental control technologies
was conducted in cooperation with the
Division of Environmental Sciences and
the Environmental Protection Agency.

Process development engineers parti-
cipated with the Tar Sand Project in the
completion of the first LETC field ex-
periment to test tar sand recovery with
a steam injection process. The field test
was designed as 2 concentric Sspot well
patterns to recovery bitlumen f[rom a
45-foot sardstone interval in the Rim-
rock member of the Mesaveide Vormation
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near Vernal, Utah. Oil productionof 1,150
barrels accounted for 5.7 percent recovery
of the resource during 160 days of
vperation. Steam injection at 72 percent
quality was equivalent to about 66,800
barrels of water. The steam was injected
at rates of 250700 barrels per day and
360-530 psig.

Product Conversion/Upgrading

The Product Conversion/Upgrading
Section determines processing require-
ments o substitute synthetic crude
olls for petroleum in conventional refin-
eries, Processing schemes are evaluated
for blending synthetic crudes with
petraleum to meet refinery specifications
for feedstock quality.

Blends of Geokinetics shale oill wath
Altamont petroleum crude have been
examnined for stabiliv s of distillate frac-
tions. A mixture with as little as 2
percent shale ofl darkens by oxidation
even when the distillate is reirigerated.
Gum formation is rapid when the mixture
s exposed to air and sunlight at room
temperature. These tests indicate the
need for shale oil upgrading before
blending with local refinery feedstocks,

Samples of hydrotreated shale oils
were prepared to determine stability of
blended refinery feedstocks for different
levels ol denitrification. Several gallons
of hydrotreated product were prepared
at ather nitrogen levels up to 10,000 ppm.
Comparable samples of Occidental and
Geokinetics shale oil were also prepared,
Portions of these samples were shipped
to  Southwest Research Institute for
stability rests
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Functional Summary

e develops, re* ews, and evaluates
environmental impacts of Center-
related technologies

e develops lab, bench, and pilot scale
experiments to test waste control and
waste use process concepls

Uhe Division of Environmental Sciences
is responsible for the environmental el
forts assoclated with LET( oll shale
coal, and tar sand projects. In addition
it Is responsible tor developing an environ
mental monitoring and control technology
data base to promote the environmen tal
acceptability of fossil fuel processing
technologies. The division works closely
with the Offlice of Lovironment and
Conservation and the project offices to
insure that LETC field projecis are con
lucted in an environmentully acceptable
manner and in accordance with all appli
cable  regulations and  standards. The
division  also maintains a core eflon
lirected ut determining and resolving
environmental issues associated with ofl
shale, coal, and tar sand processing
technologies

The overall strategy lor conducting

mvironmental work based on a concept

il continuous cycles. Such cycles involve
plannin research  and  development
implementation ol environmental con
trols, and review of accomplishments
[he driving lorce in the cycle s the
changing demuand tor energy . The cycle
begins in  the laboratory and pilot

scale research works through increasingly




el

invoived field activities, and, ultimately,
moves (o lullscale demonstration and
commercial-scale operations

The simultaneous accomplishment of
process development with environment
ally acceptable work is a significant
aspect ol division strategy. Because field
experiments oller the best upportunities
lor determining and resolving potential
environmental problems related 1o fossil
fuel processing, the Division works
closely with other LETC staff members
in the planning and coordination of
field acitivities

Fhe principal technical elforts are in
the design and implementation of moni
toring and mitigation systems for aqueous

seous, and solid wastes, safety and

health environmental Intormation

torage and retrieval , and project support

Aqueous Effluents
In 1979, the Division of Lnviron
mental Sclences established a program lor

ollection processing and storage ol

water samples from in situ ftossil fuel

View to the northed of the Anvil Points retorting facility, The new disposal site for hot shals
field demonstration studies. This pro iaimd dboas 40 N b ! shal in equal quantity of shale must still be moved to complete
gram provides multudisciplinary research clinguishn f the smoldering in the dispord sit

teams with a source of these sample
waters  for chemical, biological, and

toxicological characterization, as well as

treatability Samples include

oundwaters, process waters, and parti

illy treated wastewaters

o insure \\|:.!|‘l-" integrity during ex

tended storage, a Relrigerated Research

Sample R

pository (RRSR) was estal

juent to collection at the

ample preparations, storage
ind  disbursements are made from the
RRSR. The facility currently contain
I8 000 gal'ns of homogeneous process
wiaters collected from 15 feld locations

| using these

wiler o leterminge thetr potential
ironmental impact ind to develop
waler treatment processes

I 1980)

ICs Nnse

& Animal bioassay and mutagenicity




o

Large samples from field operations are collected in drums in the Refrigerated Research Sample Repository (RRSR). Composite samples are then stored

Animal toxicity
Toxic etfects on sguatic species

o
°
® [norganic and organic anulvses
® Analytical method verification
®

Control technology

The Environmental Sciences Division
has developed test procedures for dete
mining  biological responses 10 lossil
fuel process related waters. Such protocols
Al guide the development ot control
technology options

The avalability of the vanous water
samples and the test procedures allowed
this program to begin a new direction in
1980; namely, o determine the range
ol biological responses and physical and
chemical properties assoclated with the
many types of water encountered by in
situ technologies

Significant accomplishments were
made in research and development
elforts related to weatment ol waste
waters produced during oil shale pro
cessing. The major types. qualities, and
quantities ol water streams expected
with commercial-scale oil shale retorting
have been estimated. As a result, the
types and dagrees of suitable treatment

have broadened. Active research in water

large tank at the right and distribured 1o gualified researchers for environmental srudies

treatment has established the feasibility
of ammonia removal from retort waters
as an etlicient primary treatment step
for punlication of moderately low
quality process waters. These techriques
were used on site to back up the Venturi

scrubber experiments described in the

Gaseous EfTluents section

In situ fossil fuel recovery \lI\‘n!ik':.l‘L'nl

by LETC were assessed for monitoring

and mitigation requirements prior to site
closing. Plans r monitoring research

develop compliance requirements

Gaseous Effluents

During 1980, the Division of Environ-
nental Sciences entered into a cooupers
tive experimental research effort with

the EPA at the LETC North Site 150-ton

re The primaiy purpose of the coop
erative effort was to measure the per

formance of control wechnology

C\l\.\l:;’-
ment for removal of partculated from
simulated in situ oil shale retort off-gases

Four other

important objectives were
achieved by the experiment. These
are

& Operational tamilarity to the testing

personnel

® [ngineering design data for up
grading process configurations

& Water treatment concepts required
to obtain scrubber water cleaning

dauta
® Ondine air and water characteriza
nons lor treatment ol control

lia
This study characterized Venturi scrub
ber performance and identified field
vuriables as a function ol modifications
w0 scrubber operational parameters for
reducing the volume of scrubber water

for disposal. This test also provided

impetus for additional research to evalu

ate the performance of air and water
control technologies using a complete
recycle of treated effluents, thereby
minimizing residual conte minant produc
tion and release. Overall, this experiment
further confirmed the value of the 150
ton retart for assessing control technology
equipment design and operational para
meters under field conditions prior to

implementation at commercialized sites

Solid/Hazardous Wastes

Oil  shale

generate solid wastes, some of which are

processes and research




hazardous. Both the Process/Project
Monttoring and  Contral  Technology
Sections of the Environmental Sciences
Division function to identify, assess, and
implement controls for air and water
borne contaminants that may be released
to the environment due 1o laboratory,
pilot, demonstrations, or during commer-
clalizations of fossil fuel energy resources.
Control of such by-products s imple-
mented by changing the transport phase
concentration, and often the form, to
an inert manageable solid. As a result,
research projects are being conducted
to evaluate adequate waste charactenza-
tion and sale disposal concepts,

Hazardous waste management plans
have been drafted for LETC waste
generating activities, and are in the
formalization stage. Plan development
responds to the Resource Conservation
and Recovery Act and hazardous waste
regulations of the EPA for inventory and
control of the generation, sate starage,
transport, and disposal of hazardous
materials, The Division of Environ-
mental Sciences is responsible for plan
development and implementation, with
input and assistance of members [(rom
each division of the Oftice of Research

and Development. The final report for
management review will be an inter-
disciplinary effort by LETC scientists
and engineers, in conformity with regula-
tions and responsive to each division's
specific waste disposal requirements

Safety and Health

In conjunction with the LETC Safety
Manager, Center laboratories and field
sites are being examined from an indus-
trial hygiene standpoint

in order 1o wenuly health and safety
areas which must be addressed in the
demonstration phase of what ultimately
will result in commercial-scale oil shale
facilities, a “Preliminary Logic Flow
Analysis for Health and Safety” flow-
chant was developed. This flow<hart
identifies the health and safety tasks
critical to a successful effort, including
health and safety compliance, biological
effects, and epidemiology studies

Information

In order to meet the demands of in-
house and contractual research, a compu-
terized management information system

was developed and instituted in 1979.
This system, known as the Environmental
Dats Information System, performs in-
ventory, tracking, planning, and data
storage and retrieval, It also reporls
functions pertaining ta objectives, 1asks,
schedules, obligated funds, events, logs,
reports, and publications associated with
each division activity. The success of this
system has encouraged modifications to
meet similar needs throughout the Center.

An effluent inventory has been pre-
pared for all LETC fossil-fuel recoveiy
projects. Water quality data are stored
in the data system described, or in the
University of Wyoming computer,

Project Support

The LEnvironmental Sciences Division,
along with the Office of Environment and
Conservation, provides environmental sup-
port to the technical project officers in
DOLE/industry cooperative agreements,
and w project managers for in-house
projects. Environmental monitoring and
mitigation plans spell out monitoring
networks and methods to be used in
detecting potential environmental impacts
from a project and mitigation measures
1o be taken in correcting adverse effects,
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In

the first step toward acquiring new modern lab facilities, LETC
r the new laboratory depicted in this artist

i r"'.'

completed the

front of the Division of Operation’s air

view @ weekly flighr schedule

v board, Debbi

irmold and Terry

conceplual design

Functional Summary

e occupational health and safety

® security and emergency preparedness

e enginearing design and construction

managerment

mechanical design and fabrication

government property management

field project and North Site suppart

energy management

facilities, maintenance, and

modification

visual materials file maintenance

presentation and publication support

photography, video and audio-visual

production

® exhibit development and management
motor pool and heavy equipment
management

e travel and transportation coordination

The Division of Operations renders
fundamental support for all divisions and
project activities at the Center. This
division provides a diverse set of support
services for the specialized research,
development, and management expertise
of the Center. By providing these support
services, the Division of Operations makes
a significant contribution i LETC'
oil shale, tar sand, and underground coal
conversion research, development, and
resource management

The fuentional areas of the Division of
Operations include: safety and security,
design services, properly management,
construction management, field opera
tons, energy conservation, lacilities
graphics, audio-visual, motor pool, and
travel

Safety and Security

The Center obligated more than
$500,000 during 1980 on safety improve-




ments, including construction of a chem-

ical storage room, upgrading of sample

storage and retort piping, and providing
an ofl-site bulk solvent storuge fucility
The safety manuager was assigned a key
safety and health role in
project technical management. A research
from the Division of
Support  was

cooperative
chemist Research
matrixed to develop an
industrial hygiene program, conduct field
monitoring, and identify other safety and
health requirements. The LETC Safety
Council and the Laboratory Safety
Committee have been directly involved
in the review, development, and imple-
mentation of safety
A detailed Satery
of the TS-1S tar
completed
Salety and
were

policy procedures
Analysis and Review

sand project was

health training

conducted in: first aid, respirator

LUOUTSCS

breathing techniques, forklift operation,

fire extinguisher use, chemical safety
and handling hazardous chemicals. Ap
proximately 300 DOE and

emplovees participated

contractor

A comprehensive security program was
implemented. This program included 24
hour access control, uniform guard ser
vice, night patrols to outlying facilities
and a Security

property pass system

improvements  valued at  more than
380,000 were completed. Pertodic security
awareness brielings were conducted for
all Center employees and training lor the
Planning

Lmergency Preparedness and

Response Plan was conducted

Design Services

1980 was a year of accomplishment
for the personnel of the Design Services
Many long hours ol planning, designing,
drawing, and coordinating have resulted
in completion from conceptualization

through linal construction ol many

projects, including renovation  and
modernization of the control systems for
the three main steam buoilers, installation
of new roof surfaces., and construction
of an additional parking area. In addition
to the completed projects, construction
is progressing rapidly on window repair
and storm window installation on the
main building and the annex, North Site
building stock-

relocation and office conversion,

gasification expansion
rooms

main building lobby modification, and a

Brenda Manuelito and Elden
Jpergtion s new da

provided by

Limendares enter

this Division in 980 for the Center

security fence for the North Site. Although

general plant projects constituted the
bulk ol the workload for the past vear
Design Services
[S5-18

construction

the personnel ol the

Section coordinated the engi

neering design, monitored

tor this tar sand experniment, and modified

the design for the low-void reactor ot

the North Site gasilication building

An essential element of the Design

Services Section Is the machine shop,

where laboratory devices are repaired

experimental equipment is labricated
and, in general, everything from preci

slon  glassware massive steel

pipe
compuonents Is machined

A graphics services contract was

developed to provide tor more rapid
response ol all graphice support require
ments which are over and above the
available in-house capabilities. Color slide
production and an illustration filing
system are two additional presentation
offered by this

Support services now

secton
Property Management
In September, the

Property

3
36

property
tem. Property Management was added to the list of support services

management data into the Division of

Douglass adjusts a flow on the mewly

I0-tan retort piping

wrt are essential compone

overy svilem

ment position was filled, and, since that
time, the inventory management specialist
and LETC computer personnel developed
and implemented a property management
computer sysiem.

The LET(

policies and procedures handbook is in

Property dnag i

the draft stage with the implementation

date targeted for September of 1981
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Preliminary plans were prepared for
the inventory of all government property
at Anvil Points, Geokinetics, and LET(

oil shale and UCG sites

Construction Management

I'he Construction Management fung

tion continued 1ts long-range facility
planning and general plant project acti
vities throughout 1980, However, the
activity was considerably reduced because
there was no full-time engineer in the
position. A preliminary conceptual design
was completed for the new LETC labora
tory facility and was submitted to DOI
Headquarters for the Fiscal Year 1982
Seven
were completed in 1980 and eight have

been funded for 1981

budget general plant  projects

Field Operations

Field Operations provided manpower
and equipment LETC
1S-1S project during construction and
operation of 1980
vation of the Rock Springs and Hanna

support to the

that test in Deacti

sites continued during 1980, with most

of the equipment and materials being
transported to Laramie for storage or use
on other projects. Work will continue on
these sites in preparation lor site restora
which 18 scheduled to

in 1951

ton, commence

Field Operations personnel also pro
vided manpower, eguipment and uperd
ting expertise lor operation of the 10-ton
I 50on LETC's North

In additton 1o normal mantenance

and retorts  ut
Site
on the retorts, Field Operations personnel
completed major repiping, cleaning, in
spection, and hydrostatic testing on the
10-ton retort to upgrade the facility to
comply with current safety standards
Field Operation personnel prepared and
operated a 150-Ton retort test program
in  conjunction with DRI

EPA, and LETC personnel

Monsanto

Field Operations personnel also com-
pleted numerous work requests subroitted
by other divisions and supported other

sections in the Division ol Operations

Energy Conservation

A 10-Year Energy Management Plun
DOL

The major components of the plan in-

was submitted o Headquarters

clude
natural gas
usage in the

mated cost

anticipated

diesel

next

Savings

gusoline, ele
fuel, and
10 years, w

Emergency

ctricity,
propane
ith esti
building

Lware

LETX Fnergn
and developed M
Commuiitee, reminds
the use and cosis
suppiies

Frank Moore

ton Building's

thi
Vi

ness Hoard, «
Energ
wers 1o be con

nonrenewahl

oncetved

Managemeni

TClouy of

energy

1 work In progress for @ new roof on the

temperature restrictions will continue (o
be in effect until October 1981.

A 1980 Annual Report on Energy
Conservation was also submirted. This

report  furmnished information on van
pooling, rde sharing programs, and
alternate  fuels such as gasohol and

propane conservation on gasoline-powered
vehicles and equipment

Facilities

The Facilities Section maintained 24-
hour & day, seven days a week, operation
of LETC's offices and laboratories. This
effort  mcluded  plumbing  and
lectrical maintenance, carpentry repairs,
boiler modifications, and several major
office modifications. Increased staff and
evolving responsibilities resulted in many
relocated and remodeled offices. This
section accomplished these difficult tasks
on short and with minimal dis-
functions

team

notice

ruption fo ongoing Center

Graphics

In 1980, the graphics efforts within

1dminisirg

i
?
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the division’s Operational Support and
Property Management Section focused
primarily upon increasing involvemeni
and activity in the publications and
exhibit production,

LYTC was asked to use its Oil Shale
Exhibit to support DULE's public meetings
on oil shale in Denver and Grand Junction,
Colorado, last spring. Portions of the
exhibit, with some new conservation-
oriented material, were set up for
Laramie’s Chamber of Commerce at theis
Fourth Annual Energy Conservation Fuir
This year also saw more formal involve-
ment with the Government Printing Office
and presentation support at an earlier,
conceptual level

Audio-Visual

During 1980, LETC Audio-Visual
services contributed & variety ol presen-
tation materials to individuals responsible
for key information on the Center’s
role in DOE. Significantly, the Center’s
expanding role resulted in greater elfort
in preparing brieting materials for visitors
from government and industry

Slide and videotape presentation pro-

Jack Rollison discusses with Andy Long the
kerogen content of oil shale and other details
pertinent [0 writing scriprt for a videolape
briefing

duction 18 now contracted, storage and
retrieval are more centralized, and dis
semination  of information is more
streamimed

Audio-Visual services continues the
coordination of photodocumentary input
for the DOL energy technology visuals
collection, The Center's responsibility for
this effort extends to a sixstate area
This collection is extensive, providing
photography  and

computer-generated
it sheets 1o all DOLE program directors,
Congressional  liaison  personnel, and
public relations offices throughout govern-
ment and industry

Motor Pool and Mobile Equipment

1980 was another year for energy
conservation and energy reduction. DOI
extended and generated numerous new
energy-reduction requirements on all of
its functions. This directive required
LETC's Motor Pool to reduce gasoline
consumption by 10 percent. and new
economy requirements for sedans, station
wagons, and light trucks were issued. By
the fourth quarter of Fiscal Year 1980,
LETC reduced gasoline consumption by

2 o

During 1980, LETC was able to meet and ex

fuels category. In part, this was passible because

on the left, rrading them [

38

41 percent, well exceeding the 10 percent

requirement

Iravel

With  LETC's increasing activities,
responsibilities and programs. the Travel
Office also experienced an increase in
1t actuvilies

In Apnl, travel restrictions were
imposed by DOLE Headquarters and new
reporting procedures were established
However, in October, the travel restric-
tions were lifted and the Travel office
resumed its normally  busy schedule

[he air service contract continued to
be a vital part of the Center’s efficient
and safe travel program. It logged a total
ol 346 hours and provided the Center a
savings of S$S20334 for 1980 over
commercial services. The many trips to
the Center's field sites and offices at
Vemal, Rifle, Grand Junction, and
Denver were handled efficiently in less
than 10 hours by use of twinengine or
single-engine aircraft. In  most cases,
travel to the remote field sites would entail
twa to three days by commercial airline

tlights  and/or  ground transportation

eed (15 encrgy conservation goals in the transportation

maotor pool returned several vehicles like these

r vehicles like those to the right

— i —
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? Functional Summary \
o analyzes fossil fuel recovery, )
processing, and utilization methods .
e develops processing technigues for
fossil fuel recovery =

e provides basic chemical research for
fossi) fuel characterization

e develops or improves potential uses of
fossil fuel products

During 1980, the Divison of Physical
Sciences experienced some significant

changes. Several employees retired or

restgned, and the increasing demands for
expertise in the phvsical sciences neces-
sitated reassignments of division personnel
in order to use talents more effectively

Several potentially useful research proj-

Frequently, professionals in the Process Research Section conduct their R&D at LETC field sites s
Ay B AT : ; 3 & ects were deemphasized or abandoned

Ken Thomas ix collecting a sample of the water-oil emulsion produced during the in situ steam
flood experiment at the tar sands site near Vernal, Utah in order to locus resources on |l|g|ll.‘!
priority projects, Division employees are
demonstrating their adaptability by their

current, productive efforts in support

of DOE programs

Ihe division performs research dealing
with recovery, characterization, separa-
tion, and determination of properties and
potential uses of fossil fuel hydrocarbons.
The division has primary responsibility
for LETC activities related to the Ad-
vanced Process Technology (APT) pro-

gram. It also supplies expertise in the

physical sciences in support of oil shale,
tar sand , and underground coal conversion
programs with various matrix-management
assignments

Professionals in the division published
10 scientific articles, gave 29 technical
presentations, and held eight offices in

scientific societies during 1980

. d Y -
John McKay of the Chemistry Section is shown operating a Fourier transform ivifrared
spectrophotometer. This device (s capahle of analyzing chemic al componenls in gase The Process Research Section parti-
liguids, and solids

Process Research Section

cipates and assists in field and laboratory
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recovery efforts by obtaining information
on products and raw matenals, with
emphasis on how data relate to recovery
and processing parameters. Planning,
design. conduct, and evaluation of re-
COVery experimen's are Ongoing processcs
Products are evaluated with regard 1o
need for upgrading before conventional
processing

Extensive rescurces were devoled to
LETC’s first field steam recovery expen
ment in tar sand. Time was spent in
planning, designing, constructing, and
conducting the TS-1S experiment. Prior
to field work, product mixture demulsi
ficaticy techniques were screened and a
successful approach was developed for
this serious problem, To demonstrate
the applicability of this work, much of
the product oil from the recovery experi
ment was reduced sufficiently in water
and mineral content so that it was used to

fire the steam generator uvs=d Jduring the
experiment. A chemistry |:ho:iiory, set
up on site, attended to problems and
also gathered and processed water and oil
samples and tested various process waters
used on site. Water and oil samples col
lected during TS-1S are currently being
processed, analyzed, and evaluated in
Process Research laboratories. Two uni
versity research contracts are supporting
this section’s tar sand research

Oil shale projects were supported in
several ways. One ongoing study attempts
to relate physical properties of recovered
shale oils to processing parameters, Oils
have been prepared under carefully
controlled laboratory conditions for the
initial pnases of this study, Computenzed
treatment of extensive physical property
data indicates that one or two properties
may be strong indicators of the processing
parameters experienced by the oil. This
method could be particularly useful for
in situ-produced oils, 1o predict process
conditions at any given tme so that
adjustments can be mad> it required or
possible. Two university research con
tracts support this effort

Shale oils and fractions are notorious
for gum formation and discoloration on
standing, especially in contact with air
Organic nitrogen compounds have been
shown to be at least partially responsible
During 1980, a continuing study of shale
oils and distillates indicated the percent

The d it shown / 5 capahle of separating small quantities of liguids under very stable
epr ion
and types ol nitrogen compound byproduct of UCG. These lguids are
hugh in contents of hydrocarbons. Other
work ncluded participation in LE(
team eltorts to evaluate results an

two section personnel cont
invelved with LETC's underground

gasilication project. Organi

ucts and produced waters \
luring Hanna IVB, and t

analyvzed and evaluated

the organics may oDe very

10

]
4
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methods for obtaining composition and
property data on high-boiling distillates
and residues of fossil fuels, The goal
of the research speaks to the need for
complete, efficient utilization of all
tossil fuels

New methods are being explored for
converting oil shale to usable fossil fuel
products. The purpose of the research
is to develop methods that are more
energy efficient than current methods

Dense-fluid extraction of oil shale,
using water, gases, and solvents in various
combinations, produced yields of organic
material similar to Fischer assay yields
but at temperatures about 100°C lower
than normal retorting methods

Reflux temperature extraction studies
using organic solven' mixtures showed
that the amount ol organic materials
extracted from rmaw shale increased as
solvent strength increased. Carboxylic
acids and carboxylic acid salts are major
compound types extracted

Changes in mineral composition of
Green River shale that occur during
shale oil recovery experiments are being
studied by X-ray diffraction analyses
The experiments demonstrate that major
changes occur in the inorganic COompuosi-
tion of the shale at temperatures between
300 and 400 C and that water plays a
major role in the decomposition

Research is continuing on the char
acterization of the organic and norganic
materials produced in recovery experi
ments. By further understanding the
complex chemical and physical mech
anisms that take place during the recovery
experiments, it may be possible o de
velop new methods for converting oil
shale to usable fossil fuel products

A separation<characterization method
previously developed by this project
for heavy ['t.‘!!ul-:uln Iractions was
adapted and applied to high-boiling shale
oil distillates and residues. A new method
was developed to separate the hydro-
carbon portion of heavy shale oil samples
into saturate, olefin, and aromatic frac-
tions. A method was developed for
determination of the acid compounds
in which shale oil samples are separated
by chromatography and the resulting
subfractions analyzed by infrared spec-
troscopy to determine the types and
amounts ol compounds present. A study

\

More effective use of energy resources is @ goal of product utilization research. Here Henry Plancher,
(reorge Miveke, and Chee Kin Chow of the Product Utilization Section « lFl'-rf- the "?lil\h‘h’l uge of

high nitragen content by -products
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oils so that components can be analvzed

wias made of residues from shale uvils
produced by four retorting processes to
obtain data on the composition ol these
materials and relate that compuosition to

the retorting process

Product Utilization Section

Product utilization research focused
on continued development of chemical
composition, reactivity, and performance-
related data needed for more effective
utilization of high-boiling and residual

products and byproducts from fossil
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method for separating crude or hydrotreated shals

tuel production. Over 3 percent ol the
fuel equivalent of crude oil fed to US
refineries 8 used in essential non-fuel
uses such as asphalt. Increasing pressures
to convert more heavy materials to
liquid fuels to meet the nation’s energy
needs threatens both asphalt quality and
supply. Concern is growing, particularly
among asphalt users. that recemt vari
abilities in crude oil supplies are respons
ible for an apparent recent increase in
asphalt performance problems. Looking
to the future, the impending emergence

ol a synfuels industry necessitates the




® » B

investigation of high-boiling and residual
products from synfuel sources as replace-
ments for conventional petroleum
counterparts, Thus, new and challenging
problems needing resolution continue to
emerge related to the use of our fossil
fuel resources in the construction, main-
tenance, and recycling of the nation's
roadways.

Research on factors affecting the
performance of new and changing pro-
ducts in pavement applications was
expanded by the initiation of several
university research studies and by &
Fulbright-Hays scholar from  Pakistan

- .
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whose investigations further defined the
chemistry ol asphalt oxidative aging.

In applied studies, experimental asphalt
pavement binders and modifiers from tar
sand and shale oil were shown to produce
pavement mixtures with resistance to
water damage superior to that of

petroleum-produced asphalt  pavements.
A fuel-undesirable, high-nitrogen by-
product from the experimental refining
of shale oil was particularly effective.

To provide for technology transfer,
close liaison and collaboration was
maintained with asphalt technologists

from Federal and state highway agencies,
universities, and other peer groups.
Recognition of division expertise in
asphalt-related chemistry and technology
was evidenced by their invited partici-
pation in external project peer review
panels and ad hoc teams to resolve
pressing asphalt performance problems.
Division personnel actively participated
on many national committees and task
forces related to asphalt technology,
including those of the National Research
Council and the American Sociery for
Testing Materials.




investigation ol high-boiling and residual
products {iom synfuel soutces as ;oplace-
ments for conventional petroleum
counterparts. Thus, new and challenging
problems needing resolution continue to
emerge related to the use of our fossil
fuel resources in the construction, main-
tenance, and recycling of the nation’s
roadways,

Research on  factors affecting the
performance of new and changing pro-
ducts in pavement applications was
expanded by the initiation of several
university research studies and by a
scholar  from Pakistan

Fulbright-Hays

whose investigations further defined the
chemistry of asphalt oxidative aging.

In applied studies, experimental asphalt
pavement binders and modifiers from tar
sand and shale ofl were shown to produce
pavement mixtures with resistance tc
water damage superior to that ol
petroleum-produced asphalt pavements.
A fuel-undesirable, high-nitrogen Uby-
product from the experimental refining
of shale oil was particularly effective.

To provide for technology iransfer,
cluse liaisun and collaboration was
maintained with asphalt technologists

from Federal and state highway agencies,
universities, and other peer groups,
Recognition of division expertise in
asphalt-related chemistry and technology
was evidenced by their invited partici-
pation in external project peer review
paniels and ad hoc teams to resolve
pressing asphalt performance problems.
Division personnel actively participated
on many aational committees and task
forces related to asphalt technology,
including those of the National Research
Council and the American Society for
Testing Materials.
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_f Functional Summary N
e prepares and separates fossil fuel L
. samples
: e provides chemical and physical
analyses

e develops monitoring and evaluating
instrumentation for field projects

The Division of Research Support
provides sclentific and technical expertise
in chemical, physical, and spectroscopic
analyses, and computer science, data
acquisition, and process control instru

mentation. The division's activities focus

primarily on support of laboratory and
field experiments related to tar sand,
oll shale, and coal through management

\

't
e e
Ik
5

information systems for the Center. The i

Division s comprised of four sections

1 Nerzel and Fran Miknis discusy the method
Wid and liguid shale oil data obtained from N\ a
hale retorting processes \PI""“"“'"" Spe sCOpic Methods. and

General Analysis

pr Advanced Methods, Computer Research

Advanced Methods

The Advanced Methods Section is
responsible for imtiating state-of-the-art
methods ol analysis and time-saving
measurements, and for providing intor

mation not obtainable by conventional

methods to Center projects

Puring the year, instrumentation and
data acquisition and maintenance support
were provided for engineering experiments
onducted at the North Site Retorting
and  Gasification Facility (located one
mile north of Laramie) and for the LET(
I'S-15 in situ tar sand experiment near

Vernal, Utah, This support involved the

placement ol downhole thermocouples
in the tar sand formation to monitor
temperature changes during the experi
ment, placement of flow meters L
Ken Jackson performing elemental analyvsls on shale ods with en JCAP spectrophotometer. Th muoiitar steam mjection and liguid pro
results of rhis of work are used to develop a high quality data base describing forsil energ duct and pres ure transducers Lo monitor




wellhead pressures. The hardware and
soltware necessary lor these experiments
wis also provided to the project staff,

Section personnel also contributed to
projects involving the development of
instrumentation for tracer iesting and for
well logging at in situ oil shale projects
in Colorado

Work continued on the development
of solid state nuclear magnetic resonance
(NMR) techniques for the study of the
dynamics of oil shale retorting and for
oil shale resource evaluation. This work
was conducted at Colorado State Uni-
versity, with technical project direction
and funding from LETC. A prototype
variable temperature NMR probe tor ol
shales has been constructed

The NMR spectra provide information
gbout the organic carbon distribution in
oll shales — specifically, what fractions
ol the organic carbon have aliphatic
or aromatic chemical structure. When an
oil shale is retorted, the aliphatic carbon
structures are largely responsible for
producing shale oils, while the aromatic
structures largely produce residual carbon
From the NMR spectra, it is possible then
to predict how much shale ol will be
produced and how much residual carbon
will remain after retorting. A knowledge
of the residual carbon is important in
oll shale retorting because the residual
carbon is burned to supply energy for
the retorting process. The NMR spectra
lustrated shows that for the
amount of organic atter in the oil
shale, the Colorado oil shale will produce
more shale oil than the Morocean oil
shale, which in tun will produce more
shale oil than the Kentucky oil shale. The
correlation of this type of NMR data with
the classical Fisher Assay Oil Yield is
Jne to one.

sdime

Also, during 1980, section personnel
taught a course in “Communications
Theory™ at the University of Wyoming's
Department of Electrical Engineering

Computer Research Applications

1980 was a development period for
this section, which provides software,
hardware, and consultation for Center
divisions and projects. A new computer
system was accepted on January |8,
1980, As a result, the entire period was
spent on 4 major technical redesign ol
the Center’s earlier Financial Management
System (FMS)

The systems analysis, programming,
and system design of the Center's new
FMS was carried out under the leade:r-
ship of section personnel. A direct result
of this year's effort s the new FMS
currently in place at LETC, The FMS
system consists of travel, requisitions,
salaries, contracts, budget, and summary
data bases. Lach application assures that
all areas of financial management are
integrated into the budget plan, begin-
ning at the overall LETC level and ending
at the individual task level

All program systems have the cap-
ability of hardcopy reports on a daily,
weekly, biweekly, or “as required”
basis

Property management activities have
been placed on the new computer system
with inquiry status availability

During 1980, LETC has made addi-
tional advances in both physical and

Physical
have been

soltware computer security
intrusion prevention devices
installed. A new soltware security appli
compatible with the adminis-

trative computer system, was :quired

cation,

to monitor and control the anticipated
number and variety of system users via
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CRT terminal, The protection of LETC
assets through hardware, software, and
date base security procedures uare in
keeping with the increased emphasis
of computer security. A graphics enhance-
ment package was also purchased.

General Analysis

The General Analysis Section provides
analytical chemistry support to groups
within the Center, and maintains an
environmental and process moaitoring
group which supports Center fleld acti-
vities, The analytical chemistry group
offers over 180 separate chemical analyses
for ambient atmospheres, process gas
streams, ground and process waters, raw
and processed fossil fuel sources, and
gaseous, liquid, and solid fossil fuel
products, During 1980, the section
received 10,003 requests for analyses,
resulting in 27 346 determinations. A
computerized Sample Information Man-
agement System (SIMS) has been in.
stalled and is maintaining surveillance on
samp'=s, analyses sche luling, assemblying
and preparing reports, and maintaining
# dynamic computer record of all analyses
for future reference. These analytical
services and archival data records aid
all technical projects within the Center.
and are used to provide critical informa-
tion on DOLE/industry efforts,
most notably the Program Opportunity
Notices under LETC'
supervision.

major
technicni

During the past year, analyses ol
hydrocarbon products were done to aid
the shale oil processing project in evalu-
ating the efficiency of various upgrading
processes. Numerous water samples were
anglyzed for data to evaluate ground
and process water characteristics, to aid
in the evaluation of potential environ-




mental impact, design of appropriate
control technologies, and ss a quality
control check on data reported by DOLE/
LETC contractors. Dynamic p.ocess gas
stream  monitoring  was  conducted in
support of LETC's retort and gasification
facility, w provide the engineering stafl
with real time dula to evaluate the
current status of their tests, and to pro-
vide a responsive diagnostic tool 1o in-
dicate process changes brought about by
alterations in the operating conditions,
such as heating rate, inpul gas compo-
sition, and pressure.

The environmental and process moni-
toring groups carried out monitoring
efforts at the North Site’s 150-Ton and
10-Ton retoris and at the Water Storage
Warehouse. Instrumentation and instru-
mentation repair services were carried out
ot the Laramie Center, the North Site
for oil shale research groups, und at
Vemnal, Utah, for the Tar Sand Group.
These functions of the General Analysis
Section  were  discontinued  during
October and final compilation of data
and dispersal of equipment is underway

During 1980, technical and manage
ment direction was supplied 1o a widely
dispersed DOL program in the area of
Fossii Energy Waste Characlenization.
The effort coordinated the work of four
other Energy Technology Centers. the
National Bureau of Standards, three
Nationa! Laboratories, and over 15
contractors. The objective ol the pro-
gram s to develop a data base from u
uniform protocol of sampling and char
acterization of fossil energy wastes for
the purpose of defining their hazard
potential after disposal

Notable accomplishments by the
General Analysis Section this year in-
cluded the development of a coordinated

Department of Energy/American Society
for Testing and Materials multilaboratory
testing program, which addressed the
potential for leaching trace metals from
various lossil energy related materials.
The program isolated and measured the
primary components of variability in the
extraction procedures, established the
degree of confidence in which the test
results should be held, and indicated the
experimental parameters which may be
improved upon 1o yield better quality
data. The test program served as the
basis of a proposed ASTM Standard
Method, currently up for final approval
and acceptance

A multilaboratory test program for
the analysis and quantification of organics
in leachates at the part-per-billion level
was begun. The program will provide
some initial data in this area, and will
develop some confidence in the reli-
ability of the method to provide quality
data

LETC personnel were instrumental in
the founding of a new ASTM Committee
on Waste Disposal, and they are currently
heading major technical section acti-
vities, and serving as elected officers of
the committee overseeing technical
operations

Spectroscopic Methods

The Spectroscopic Methods Section
provides spectroscopic services and assist-
ance to the Center’s research programs,
and develops new or applies existing
spectroscopic techniques that aid in the
characterization of fossil fuels. The major
spectroscopic  techniques empioyed by
the section are mass spectrometry and
NMR. During 1980, high and low mass
spectral analyses, gas chromatographic-
mass spectral analyses, and proton and
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carbon-13 nuclear magnetic resonance
analyses were provided to numerous
Center projects,

Within the section, progress was made
on various individual research projects,
such as pattern recognition and multi-
nuclear NMR techniques. Besides ad-
vancing pure NMR and mass spectral
techniques, the section is actively working
on methods which utilize combinations
of these two techniques, providing a
level of information not available to the
researcher when the two technigues are
used separately.

Personnel from the section were also
involved with outside agencies during
1980, A cooperative program, between
the Spectroscop.r Section and the Wright-
Patterson Air Force Base, was estab-
lished to investigate the potential of
nuclear magnetic resonance for the
characterization of jet fuels, Correlations
betwe'n NMR data and combustion
preperties of jet fuels are being developed.
If successful, the work will result in more
cost-effective, less ume-<consurmng per-
formance tests for aviation fuels. Section
personnel also provided technical assist-
ance on a National Bureau of Standards
program for the use of high frequency
electromagnetic radiation on in situ
retorts.  In  addition, a cooperative
research programi with the Colorado
School of Mines was established to
investigate epimerization of steranes in
shale ous. The information obtained,
hopefully, can be used as an index to
a shale oil's thermal history, This nfor-
mation will be very helpful in under-
standing the processes that occur in the
retorting of oil shale by any process, but
will be especially useful in evaluating
true and modified in situ processes,
where real time sample and data acqui-
sition is difficult, if not impossible.

= ———




RESOURGE
HARAGTERIZATION

. G.F. (Pete) Dana, Division Manager
{ Charlatte Miller, Division Secretary

Functioral Summary

e deternunes oil yields of hydracarban-
bearing samples

e evgluates mineral content and othar
resource properties

e nterprets data for alternative
processing plans

e provides technical expertise for project
activities

During 1980, the Division ol Resource
Characterization, more than ever belore,
provided data, expertise, support, and

guidance for LETC indouse and field

prajects in oil shale, tar sand, coal, and
hydrology. The division continues to

accumulate new data concerning polen

tial energy sources evaluated by the

While a field hand works to fix ¢ pump hose (n the background, Dave Jones and Donna Sinks, LE T Center, is becoming attuned to the needs
ol industry ind s F‘hl\-l.tll.!ly up to-date

flata on  wvarious problems. Areas ol

emphasis are resource identification, in
situ site location, mechanical properties
ol energy-bearing strata, examination ol
post-burn features both physical and
chemical and hydrological conditions
and compositions of pre-burn and post
burm experiment

Matrix organization is highly utilized

within the division, especially from a
geological and resource evaluation stand
point. Euch of the division's geologists
are principal contributors to the project
management etforts of oil shale, tar sand

underground ol cunversion and

hvdrology. Data base development o
these resources 1s enhanced by the
development of programs for information

stOorage and Is

retrieval lor tar sands and
oal, in additon w earlier oil shale

intormation

Mark Lyon end Donna Sinks prepare an oil shale sample for analysis in the Fischer assay procedure Resource Evaluation

An oil shale post-bum coring program,




to evaluate two modified in situ retorts
at Geokinetics, Inc., south of Vemal,
Utah, was completed. The cores have
been photographed, and the pictures
will be combmed with hthologic descrip-
tions for a complete core record. The
cores will then be divided and sent to
the Lawrence Berkeley Laboratories ( Uni-
versity of California), Colorado State
University Hydrology Department, and
LETC's Research Support Division for
analyses at the request of the US. En-
vironmental Pratection Agency (EPA).
Analyses performed at these institutions
will partially answer questions concerning
changes undergone by the oil shale during
retorting and compounds remaining in
the spent shale.

The PR Spring tar sand deposit in
central Utah was further evaluated with
a 7-hole coring program. The holes were
strategically located to supplement exist
ing data and thereby increase the accuracy
of the resource assessment of this deposit
When these analyses are completed, they
will be compiled and added to the US.
tar sand data bank of geologic, engi-
neering, and analytical information being
maintained in this division.

Resource Evaluation has two members
on the Center’s Hydrology Task Force,
which s responsible for obtaining
pre-burn and post-bum data on field
experiment

test sites, principally coal
and oil shale. At the recommendation ol

this task force, work has been performed
at the Hanna underground gasification
site to establish & baseline environment
and a post-burn state. The baseline study
included four coreholes, 22 water wells,
and geophysical logging of the holes
Data obtained during the drlling and
subsequent analysis will be sufficient to
establish a baseline environment. With
the installation of pumps in the wells,
periodic sampling and analysis. and
follow-up monitoring, the post-burn state
will be determined.

In addition, research personne!l on the
underground coal gasification
from Resource Lvaluation recommended
and supervised work at the Hanna Il site

project

Cores and data were sent from both the
Hanna and Hoe Creek sites to: Colorado
State University, to examine the coal
environment, stratigraphy, and mineral-
ogy: Wyoming Analytcal Laboratories,

Inc., for coal ultimate and proximate
analyses and coal petrolgraphy studies,
and Anwal Analytcal and Consuliing
Laboratory, for geochemistry studies.
When these studies are complete, Resource
Evaluation will have adequate data to
handle permitting requirements, (o
answer questions pertaining to the ground
water regime, and to properly characterize
the resource both before and following
experimental burns.

The Resource LEvaluation Section
supplied one member to the Tar Sand
Project Management Team for partici-
pation on an as-needed basis in the
planning, execution, and evalustion of
the tar sand steam injection projects
near Vernal, Utah. Similarly, this section
was designated to assist the Oil Shale
Research and Development Management
Team, and contributes planning recom-
mendations along these lines.

Core Sampling and Evaluation

In 1980, two papers were published,
evaluating oil shale resources ol the
Green River Formation. Available data
was assembled to define the stratigraphic
framework of oil shale resources in the
Green River Basin, Wyoming. One paper,
LETC/RI-S0/6, provided a general picture
ol wil shale distribution and richness in
the Green River Basin. The other, Rl-
BO/11, presented resource data on
shallow oil shales ol the southern Uintah
Basin suitable for Geokineticsstyle de-
velopment
shale resources ol the easter part of the
Uintah Basin, and an evaluation will be
published in 1951

Lithology, mineralogy.
and oil-yield data were developed from
Occidental’s Logan
Wash retorts 7 and 8. This information
will be vital for post-bum evaluation ol
retorting  effects pro-
duced by the experiment. Stratigraphic
difterences between oil shales of the
Mahogany zone at Anvil Points and at
Paraho’s surface retort site near Bonanza,
Utah, were compared for determining
potential mine zones at each site, The
comparison indicated very slight differ-
ences between the two sites, so that
engineering data developed for Anvil
Points should be applicable to the Utah

Data was compiled on oil

stratigraphy

baseline core for

fracturing and

site
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Lithology and oil-yield data from
coreholes in Wyoming, Utah, and Colo-
rado were added to the oil shale data
base. Qil-yield assays were performed
in support of many engineering, environ-
mental, and process evaluation programs,
and to evaluate oil shales from several
foreign countries. Computer capabilities
were enhanced for processing and plot-
ling resource data.

Rock Mechanics

Ihree papers characterizing the mech-
anical properties of oil shale were pub-
lished under a contract with the College
of  Engineenng  at the University of
Wyoming.

During the year, mineral surveys
were performed on two long LETC cores
from the Green River Basin, and on a
baseline core from Occidental’s Logan
Wash site, X-ray mineral identifications
were made in support of several projects.
A report on element and mineral distri-
bution and relationships on Naval Oil
Shale Reserve No. 1 was prepared in
collaboration with Lawrence berkeley
Laboratory. Data was developed and
compiled lor a paper describing mineral
distributions and lithologic associations
mn oil shales of the Green River Basin,

Composition and Properties

A paper concerned with thermal
behavior of dawsonite was published
from work conducted at the University
of Wyoming. The ability of nahcolite
to remove stack-gas sulphur was the
subject of other research, with results
to be published in 1981,

A presentation was made (o the
American Perroleum
Geologists, detailing the kind and amount
of alumina found in the ol shale of the
Piceance Creek Basin and possible
methods of extraction.,

Association  of

Abelsonite, a nickle-bearing porphyrin,
was identified in oil shale cores, and a
publication on its discovery and occur-
rence is forthcoming.

Llement analyses in oll shale and
other bitumen-bearing rocks were con-
ducted in an atomic absorption spectro-
meter for resource characterization and
processing evaluation. Approximately
120 samples were analyzed for four
divisions within the Center,




1980 University Research Contracts

University

Project

University of Washington

University of Texas at Austin

University of New Mexico

University of Denver
New Mexico Tech

University of California at Berkeley

Ohio State University

University of Alabama

University ol Missouri

lexas A & M Research Foundation

Colorado School of Mines

Colorado State University

University of Utah

Flow and Reaction Coupling in In Situ Coal Gasification

Chemical, Mechanical and Environmental Factors in Underground Gasification of
Texas Lignites

Evaluate, Characterize, and Assess the Potential of Underground Coal Gasification in
the San Juan Basin of New Mexico

Testing of Water Treatment Technologies at the LETC 150-Ton Oil Shale Retort
Laboratory Investigations for Exploiting Santa Rosa Tar Sands of New Mexico

Formation, Deposition, and Drainage of Mist in Porous Media with Application to
QOil Shale Retorting

Structural and Fracture Macnanics Modeling Assoctated with Underground Coal
Conversion

Feasibility Studies of In Situ Coal Gasitication in the Warnior Coal Field

Study of the Interactions of Process Water Solutes with Coal Materials at Various
Stages of Coal Gasification

Determination of Performance-related Properties of Selected Syncrude High-boiling
Liquid and Residual Products and Up-graded By-products for Application as Recycling
Agents

Characterization of Mildly Hydrogenated Shale Oil Asphalts for Paving Purposes

The Role of Spent Shale in Oil Shale Processing and the Management of Environmental
Residues

Mineralogical and Geochemical Study of the Colorado Oil Shales

Optimization of a '*C Cross Polarization/Magic-Angle Spinning Spectrometer for
Solid Fossil Fuel Samples

Stratigraphy, Depositional Environments, and Mineralogy : Hanna Formation: Hanna
UCC Site, Wyoming

Observation and Quantification of '*C NMR Signals from Solid Fossii Fuels at
Various Temperatures by the Techniques of Solid State ' *C NMR-Cross Polarization
and Magic Angle Spinning

Recovery of Oil from Utah's Tar Sands

Factors Affecting In Situ Recovery of Hydrocarbons from Qil Shale

The Relationship Between Optical Activity and the Degree of Degradation of Shale Oil
An Investigation of Factors Affecting the In Situ Combustion Retorting of Oil Shale

Investigation of Labile Compounds Resulting from the Pyrolysis of Oil Shale in
High Vacuum
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University Project

University of Wyoming Research on the Role of Spent Shale in Oil Shale Processing and the Management of
Environmental Residues

Characterizing the Mechanical Properties of Oil Shale
Water Quality Characteristics of Fossil Fuel Processing Lffluents — Tar Sands

Mathematical Modeling and Laboratory Experimentation m Support of LETC In
Situ Coal Gasification Field Test

Study of Utilization of Nahcolite in a Dry SO, -NOx Absorbor System

Effect of Aqueous Lffluents from In Situ Fossil Fuel Processing Technologies an
Agquatic Systems

Shale 01l Composition Studies: Saturate and Nitrogenaype Compounds as Related
to Retortung Parameters

Provide Library Services in Support of Research Conducted at the Laramie Energy
Technology Center

Nuglear Magnetic Resonance (NMR) Spectrometer Time and NMR Spectroscopic
Services Applicable to Fossil Fuel Analysis

Determination ol Relationships Between Chemical Compositional Parameters and
Physical Properties that Control the Compatibility and Durability for Effective Utiliza-
tion and Conservation of Fossil Fuel Heavy Products and By products

Development of Negative Ion Mass Spectrometer for Analysis of Olefins in Shale Oil
Thermal Decomposition of Kerogen Under Llevated Pressure

Phyto-toxicity and Plant Response to Aqueons Effluents Denved from In Situ Fossil
Fuel Processing

Thermal Behavior of Dawsonite as Related o Extraction of Alumina from Oil Shale

Interactions of Soil Mcroorganisms with Aqueous Effluents Derived from In Situ

Fossil Fuel Processing
Investigations on the Use of Optical Activity of Shale Oil in the Retorting of Oil Shale

Demonstrate the Feasibility of Using Spent Shale to Remove Hydrogen Sulfide from
Oil Shale Retorr Off 2as

Determination of Corrosion and Lroston Rates Related to In Situ Steam Recovery ol
Otl Trom Tar Sands

Rock Springs Site 12 Water Monitoring Project

Spent Oil Shale H.S Scrubbing Reaction Kinetics Determination and Continuous
Reactor Design

Far Sand Extraction by Steam Stimulation and Steam Drive-Measurement of Physical
Parameters

Tar Sand Ixiraction by Steam Sumulation and Steam  Drive-Laboratory and
Numencal Maodeling

Utilization of Naheolite in a Dry SO, ., NOx Absorber System

Charactenizing the Mechanical Properties of Oil Shale

Thermal Behavior of Dawsonite as Related to Extraction of Aluming from Ol Shale !
Theoretical and Experimental Investigations of Underground Coal Gasification

Land Restoration tor In Situ Oil Shale, Coal, and Tar Sand Processing Technologies

Microbial Interactions with Aqueous Effluents Derived from In Situ Fossil Fuel

Processing
Water Quality Charactenstics for Fossil Fuel Processing Lifluents

Investigation of Feasibility ol Computerizing Chemical and Geological Data from Oil
Shale, Tar Sand and Coal

Development Separation Methods for Residues of Fossil Fuels
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Associated Western Universities, Inc. (AWU) Expands at LETC — 1980

The AWL
has participated since 1976,
1980

ston was due in part 1o & new mechanism

program, in which LET(C
showed a
significant growth in This expan
permitting part-time appointments during
academic year, The lormer
principally
summer appointments

the normal

procedures allowed only
[his program was developed to help

assure an  adequate supply of humn

resources 1o assist with the nation’s

energy needs

to strengthen and augment
the academic institutions’ capabilities in
understanding those needs in relationship
1o education in physical sciences and
engineering, and to invigorate the labora
tones and twechnology centers through
the knowledge and ideas ol faculty and
those facilities

student participants ai

Participants  this  year (by division)

included

Division of Environmental Sciences
Vermon S. Archer, Associate Prolessor
of Chemistry, University ol
Wyoming
Darryl J. Bomhopp, Chemistry Gradu-
ate Student, University ol Missour
Columbia
Bruce W

i Pharmacology

Culver, Assistant Prolessor

University ol
Wyoming

David H
of  Civil
of Wyoming

Foster. Assistant Prolessos

Engineering, University

{ssociated Western Univer 0
at the Laramie Eneri)

1 WU student rellowship appomiments
Technology Cenrer Tor summer 1980 agre shown lert to right

Llizabeth A
Engineering Student

Gillis, Graduate Civil

University of
Wyaming

Garold L
dent, University ol Wyoming

Sleve

Gresham, Chemistry Stu

Hoeltner
Student
Columbia

Michael J

fessor ol

Graduate Chemistry
University of Missour
Humenick, Associate Pro-
Civil

versity ol Texas-Austin
Corrine M. Kerr,

neering  Student

Engineenng, Uni

Architectual Engi
University ol
Wyoming

Donald ¢
mental Fogineering Student. Uni-

Lierman, Graduate Laviron-

versity of Wyoming
Stanley L. Muanahan,
Chemistry, University of Missouri
Columbiu
Richard D. Noble
of Chemical Engineering, University

Professor ol

Assistant Professor

of Wyoming
Forest R, Walter, Graduate Pharmacy
Student

University of Wyoming

Division of Resource Characterization
Mark L. Lvon
Student

Graduate Geagraphy

University of Wyoming

Lowell K. Spackman, Graduate Geog
raphy Student
Wyoming

University of

Lnvision of Research Support
David M.  Barnhant

- r
| rolessor wl

Physical Sciences, Lastern Montana
( 'li]L‘_._'U

Faculty participanis

above. AWU's program is an effort fo ensure an adequate supply of H. Foster, Vernon §.
manpower in the future of this country energy and development and Staniev |
programs Shown above are kneeling, lefr to right Dr. Charles D fell 1o right Prote
Ford, Patrick Hunter, ‘nd Steven Hoeffner tanding left to right Ric

Darryl G, Bormhopp, Corrine M. Kerr, Harold Gresham, Elizabeth A Srate Universit

villls, Forest R. Walter, and Dongld Lierman

from hs 1 W
Professars Ira Winn, California State Universiny
Archer, and Rodand Barden. Universitv of Wyoming

Manahan

ward . Noble, University of
and David M. Barnhart, Eastern Montana College

Patrick Hunter. Graduate Physics
Student, University of Wyoming

Cielette Kam, Graduate Zoology Stu-
dent, University of Wyoming

John M. Knox, Graduate Physics
Student, University of Wyoming

Division of Physical Sciences
Roland E
and Head Chemistry Department,
University of Wyoming
Jeftrey A. Clark, Chemistry Student,
University of Wyoming

Barden, Associate Professor

Chert A. Folkner, Chemical Engineering
Student, University of Wyoming

Charles G, Ford, Post-Doctoral Chem-
istry  Appointment, University ol
Wyoming

Chris W, McGowan, Assistant Pro-
fessor of Chemistry, Tennessee
Tech. University

Carol A. Revelt, Geology Student.

University of Wyoming

Division of Engineering
Stanley G. Doak, Mechanical Engineer-
g Student, University of Wyoming
Charles E. Mitchell, Associate
fessor of Mechanical Engineering,

Pro-

Colorado State University
Mathe
Colorado State University

James Thomas, Professor of

matcs

Office of Environment and Conservation
fra J. Winn,
and Urban Studies, California State

Professor of Education

University

program at LETC are: [(standing

David

Einiversity of Missi

wiri-Columbia; [knet
Chris W. MeGowan, Tennesses
Wyoming, Charles [

ng
Tech, University

Mitchell, Colorado

et ad o W
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LETC/University Participation

LETC personnel held the following
official appointments at  academic
msttutions during 1980

Dr. Andrew W, Decora  Adjunct Protes-
sor of Chemistry and  Engineering,
University of Wyoming

Dr. Samuel M. Dorrence Adjunc
Professor of Fuels Engineering, Uni-
versity of Utah

Dr. Daniel A. Netzel Lecturer in
Chemustry, Unjversity  of Wyoming

Dr. Richard V. Barbour Member ol
Crraduate Thesis Commuittee for Lynn
Duvali, Master’s candidate, Mechanical
Engineering, Unversity of Wyoming

Signers of the cooperative agrecment between the University of Wyoming and LETC arc shown
above. From left 1o right. Samuel D. Hakes, UW College of Engineering Dean;, Andrew W. Decora,
LETC Director, Edward H. Jennings, UW President; and Joan K. Wadlow, UW College of Arts and
Scilences Dean
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LETCs Equal Emplovment Opportunity Committee 15 comprised of
fleft te right): Clark LeDoux, Frank Davis, Jack Ravmond, Chairperson
Elden Almendares, Diana Rartke, Pegev Parker, and Shuang-Ling Chong

Equal Employment Opportunity
Committee

Dunng 1980, LETC instituted five
Upward Mobility positions, the first
ever at the Center. The positions are
Accounting Technician (2), Secretary,
Purchasing Agent, and Equipment
Specialist

Management representatives on the
Committee in 1980 were Dick Martel
and Dick Poulson. In response to the new
program, Frunk Davis was appointed as
Class Action Counselor, in addition to
his regular EEO Counselor responai-
bilities. Clark LeDoux, the Selective
Placement Program Coordinator, resigned
from the Center. His many contributions
to the Committee will be missed

Members spent considerable time
developing the Center’'s 1980 Federal
Equal Opportunity Recruitment Program
and has imtated contacts with the Uni-
versity of Wyoming and the state of

Wyoming to tury to brng “Upward

left to right fseared

Bound™ and CETA employees on board

During the year, a survey on sexual
harassment was canducted by the Federal
Women's Program Manager as part of
a DOE-wide survey. Planning has begun
to institute a LETC Federal Women's
Program Adwvisory Committee

Other topics discussed by the Com-
mittee during the year included: grievance
procedures, the effects of LETCs de
creased ceiling on Affirmative Action,
procedures for getting on an OPM register,
and uulization of Assoclated Westemn
Universities students to further LETC's
Affirmative Action goals

Energy Management Committee

During FY 1980, the LETC Energy
Management Committee
® surveyed LETC personnel for
energy conservation needs and
suggestions
® gathered preliminary design data

for the storm window project

The Combined Federal Campaign is @ one-time solicitation among Federal
personnel for voluntary health and welfare agencies, The 1980 Campaign
was successful at LETC thanks ro the group of volunteers pictured. From
Nadine Hurd, Janice Taylor, Rose Robinson |
(standing) Frank Davis, Monte Fisher, George Campbell, Tom Owen and I
Grearge Mivake, Alvo helping with the Campaign was Carl Roosmagi

® reviewed and maintained the LETC
Energy Awareness Board o keep
visible a pericdic record of the
volumes and costs of nonrenewable
energy used by the Center

® initiated the “"LETC Noon Event,”
a twice-weekly film series, designed
to encourage LETC personnel to
bring their lunches to work instead
ot leaving during the lunch hour

LETC Personnel Club

[he LETC Personnel Club sponsors
the annual LETC Christmas party and
picnic, and provides Nowers or other
approprigte gifts to members and their
tamilies in the case ol birth, illness,
weddings, retirements, and death

T'he Club’s annual meeting for election
of officers was held in Spetember 1980.
Officers elected were: Pete Dana, Presi
dent; Dave Hones, Vice-President; Rose
Robinson, Secretary; and Dick Martel

Ireasurer




LETC's Communication Committee Hevry
Plancher, Pete Dana and Fran Miknis and
staffers Carla Sanche: and Suzanne Urbom
from (Hfice Services meef before duplicating
the Newssheel on the new copier

Communications Committee

The communication commitiee recog-
nizes that effective communication at all
levels is the only viable approach toward
the development of a mutual under-
standing among all Center employees
This committes 8 respansible for over-
viewing most aspects of communication
within the Center. The committee’s mamn
activity is the preparation of the LETC
Weekly Newssheet

Library Committee

The LETC Library continues to oper-
ate through a contract with the Univer
sity of Wyoming Science Library, The
stall provided by the Science Library
consists of one professional librarian.
one part-time library technician, and one
part-time secretary/bookkeeper. The con
tract agreement uicludes full access to
the University of Wvoming's library
services and matenals. This committee
advises in the operation of the LETC
library

The active collection at LETC con-
sists of approximately 2,500 monographs,
125 periodical utles, numerous govern-
ment documents, and a file of publica-
tons by LETC authors. Services provided
by the library include: reference, photo-
duplication, interlibrary loans, collection
development, and data-based bibliographic
searching 1980, the library
filled 2,100 requests for materials

During

Safety Council
The LETC

Safety Council received

The Library Commitiee is comprised of fleft
ta right)' Leroy Dockter, Daniel Netzel, Donna
Sinks, Chatrperion John MeKay, and Librarign
B.J. {avidson

charter approval in August 1980, The
Committee was established to act as an
advisory body to the Directar on matters
of safety and health policy. programming
and praciices. Quarterly meetings were
held to discuss and view complaints,
safety projects, accidents, and inspec
vons. Major activities included: reviewing
the LETC Occupational Safety and
Health (OSH) Training Program, de
veloping the LETC OSIl Program Plan,
and :nh.'nuly ing ather needs. In the future
the commitlee conduct

inspection of LETC workpluces, develop

expecis fto

an incentive awards program, and assis
in the development of a health service
program

Laboratory Safety Committee

The Laboratory Salery Committee waus
established in compliance with the
LETC Occupational Saferty and Health
Program. The purposes of this committee
are: (1) to assist in evaluating and de
veloping safety procedures and prag
tices for the LETC laboratores, (2) to
provide expertise on specitic salety and
health problems; (3) o assist - safety
surveillance of the labs, and (4) to provide
safety and health training for laboratory
personnel

The committee has been active in
several  areas including  developing
formats for the LETC Laboratory Safety
Document, inventorying the chemical

stockroom, removing dated chemicals
from the oil storage building, conducting

safety reviews, and initiating the develop

The Laramic Energy  Technology Center
COccuparional  Safery  and  Health  Council
reviews the specification for the New Chemical
Storage facilitv, Left to right seated are: Neil
Young, Resources Characterization Diviston,
Terry Brown, Chairman;, William H, Weaver,
Satety Engineer, and John Bigelow, Engineering
Division.  Standing  Chris  Lava, Operations
Division. Carl Roosmagi, Environmental Science
Diviziom, F.R. McDonald, Research Support
Division. Ravmond Robertson, Physical Science
wvision  and lLea Romanowski, Tar Sand

Projects

LETCs Lab Safety Commitiee pauses during
one o) their lab inspections, The commities
forgground)  Larry  Trudell
kground left to right) Dick Barbour, Tom
Cogswell,  Leroy  Dockter, Tom Spedding
Frank Guftey, and Sonja Ringen, Chairperyon
Larry Jackson is not shown

LT |J||rf§ are

ih

ment of adequate chemical storage facil
contribution is
the LETC Laboratory Safety Document

ities. A most important

which will provide a general laboratory
layout, locate hazardous materials, illus

trate  external breakers, and

i‘l.l\!.l,'l
detatl the power circuitry and load lor
that laboratory, When complete, the
document will be of great assistance to
the Satety

Department

Manager. the Laramie Fire
and other safety groups in

the event ol an emergency

e r—




MEETINGS

LETC had a key role in eight im-
portant meetings held during the year
They were

® The 3rd Annual Oil Shale Conver-
ston Symposium sponsored by LETC
was held January 15-17, 1980, in Denver,
Colorado, with more than 160 partici-
pants industry, universities, and
Federal and state agencies. The princi-
pal purposes of the conference were to

from

disseminate information among present
and prospective contraciors of DOE in
the area of oil shale technology and 1o
inform industry, government, academia,
and the public of advances being made
and plans for continued work in this
area by DOL, Forty two technical papers,
related to oil shale work supported by
the Division of Fossil Energy Extraction
of the US. Department of Energy, were
presented

® The I[3th Oil Shale Symposium
was held Aprl 16-18, 1980. [t was co
by the Colorado School ot
Mines and the Laramie Energy Technology
Center. A total
sented and published in the proceedings

sponsored
i 36 papers were pre-

I'wentyAwo of the papers were on olil
shale and shale oil processing and char
acterization, and 14 papers were on
environmental aspects of oil shale develop-
ment, There were 350 attendees from

industry , academia, and government

® A Tar Sand Permeability Enhance-
ment Workshop was hosted by the LETC

[ar Sand Projects on May 89, 1980,
in  Albuquerque, New Mexico. Ten
professional papers were presented. There
were 22 attendees from DOL, National
Laboratories, the Canadian Government,
US. and Canadan universities, and U.S,

and Cunadian industry

® The 7th Annual Asphalt Research
Meeting. largest continuing
torum devoted to ongoing research on

national

factors affecting asphalt properties and
performance, was sponsored in Laramie

by the Product Utilization Section of

the Division of Physical Sciences, with
more than 65 participants in attendance,
The meetings was held July 16-17. Over
20 technical papers were presented.

® (Confab 80 was
Division ol

hosted by the
Physical Sciences on July
the University
This was the 29th annual meeting spon-
sored by LETC 1o provide a forum for

1.4

22-25 at of Wyoming.

discussions of fossil fuel chemistry and
More than 80 attendees,
including several foreign visitors, parti-

cipated

engineering

Sessions included more than 25

technical  papers on  characterization,
processing, upgrading, and environmental

studies reluted to fossil fuels

® The 6th Annual Underground Coal
Conversion Symposium, sponsored by
DOLE/LETC, was held in Afton, Okla-
homa, in July . Sixty seven papers, covering
a broad range of wopics important in UCG

technology . were presented. A number ol

papers by LETC personnel, or sponsored
by DOE/LETC, were presented.

® Public meetings for the Surface
Oil Shale Demonstration Project Envi-
ronmental Impact Stutement (EIS) were
held in Vernal, Utah, and Denver, Colo-
rado, in August. Critical environmental
issues associated with the construction
of demonstration surface oil shale modules
were identified.

¢ An Oil Shale Colloquium, co-
sponsored by the Kingdom of Morocco,
the Agency for International Develop-
ment (US. State Department), and
DOL., was held in  Rabat, Morocco,
October 6-10, 1980, Dr, Decora was the
General Chairman of this Collogaium
along with Mohamed Sdigui, Director
Ministry of Lnergy and
Mines, Morocco. Most of the world’s
leaders m oil shale technology were in
attendance at this Colloquium, which
hiad as its primary objective the presenta-
tion of United States oil shale technology
to the Moroccan Government.

® The LETC Tar Sand Project held an
Executive Committee meetng in Vernal,
Utah, November 13, 1980. Progress
reports were presented on six cooperative
projects along with administrative discus-
sion. Attendees included nine members of
the Executive Committee, representatives
ol DOL, the Canadian-Federal Govern-
ment, Alberta and Saskatchewan Pro-
vincial Government, and eight technical
project representatives

of Energy,
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PUBLIGATIONS

Oil Shale
Andersun, A1, ML, Lebsack, GM. Degraeve, DS, Farrier, and ML Bergman. Toxicity of an In Situ O4 Shale Process Water to
Rainbow Trout and Fathead Minnows, Arch. Environ, Contam. Toxicol, v, 9, 1980, pp. 171179

Asplund, RO, and D L. Lawlor. The Optical Activity of Shale Oil  An Important Physical Property. Proc., 13th Annual Ol Shale
Symposium, Colorado School of Mines, Golden, CO, August 1980, pp. 279.287

Chong, KP., PM. Hayt, IW. Smith, and B.Y. Paulsen. bifects of Strain Rate on Oil Shale Fracturing. International Joumal of Rock
Mechanics and Mining Sciences and Geomechanical Abstracts, v. 17, Pergamon Press Ltd., Great Britain, 1980, p. 3543

Chong, K.P.. J.W. Smith, and Eric S. Borgman, Ultimate Tensile Strengths of Colorado and Utah Oil Shales. Proc.. 1 5th Intersociety
Energy Conversion I ngineering Conference, Seartle, WA, Page No, 809056, August 1980, pp. 285-290
Chong, Shuang-Ling, J.J, Cummins, and W L. Robinson. Alkanes Obtuined by Thermal Conversion of Green River Oil-Shale Kerogen

Using CO un ' H,0 at levated Pressure. Israel Joumal of Technology, v. 17, Nao. 1, 1979 pp. 36-50

Culbertson, William C., JW. Smith, and L .G, Trudell. Oil Shale Resource and Geology of the Green River Formation in the Green
River Basin, Wyoming, LETC/RLEO/G

Cummins, 11, DA Sanchez, and WL Robinson, Conversion of Oil-Shale Kerogen i CO-Steam a1 Low Pressuie: A Preliminary
Report. Energy Communications, v. 6, No, 2, 1980, pp. 1171358

Dana, George F., JW. Smith, and L.G. Trudell. Shallow Oil Shale Resources of the Southern Uintah Basin, Utah, LETC/RI-80/11
Duvall, 1.1, Stmulated In Stru Combustion Retorting in Fractures Between Large Blocks of Oif Shale, LETC/RES0/

Duvall, 1.1 Laborator, Simulation of True In Situ Combustion Retorting of Oil Shale. Energy Communications, v, 6, (2). 1980,
Pp 137.1582

Duvall, 1.J. A Laboratary Study of True In Situ Combustion Retorting of Oil Shale Using Large Blocks of Oil Shale. Proc., 131h Oil
Shale Symposium, August 1980, pp. 149-161

Duvall, 1.J., and K.K. Mason. Litect of Oif Shale Type and Retorting Atmosphere on the Products from Retorting Various Qil Shales
by the Controlled-State Retort. LETC/R180)2

Duvall, 1.1, K.K. Mason, and L.P. Jackson, Effect of Retorting Atmosphere on Compound Types Found in Various Shale Oils, Proc.,
USth [LCEC, August 1980, pp. 305311

Farrier, D.S., 1P, Fox, and K., Poulson. Interlaboratory, Multimethod Study of an In Situ Produced Oil Shale Process Water. Prog
Oil Shale Sampling, Analysis and Quality Assurance Symposium, FPA-600/9-80-022, June 1980, pp. 182.210

Gauger, W, Kennedy, Steplien b, Williams, David S, Farrier, and John C, Adams. An Analytical Method tor Assessing the Quality, by
Microbial Lvaluation, of Aqueous Effluents Obtained from an In Situ Oil Shale Process. Proc., Oil Shale Sampling. Analysis and

Quality Assurance Symposium, [ PAG00/9.80.022, June 19580, pp, 535.545

Hicks, R.E., R.F. Probsteir, I Wei, D.S. Farrier, J. Lotwala, and T.E. Phillips. Wastewater Treatment and Munagement at Oil Shale
Plants. Proc., 1 3th Oil Shale Symposium, ed. Dr. JHL Gary . Colorado School of Mines Press, August 1980, pp. 321.334

Haolmes, S A and DR, Latham, Characterizstion of Nitrogen Compound Types in Hydrotreated Paraho Shale Oil, LETC/RI-80/12.

Howatson, John, H. Dewald. D. Outka, . Diller, M. Cain, and J.W. Smith. Reaction of Nahcolite with Sulphur Dioxade. Journal of
Air Pollution Control Association, v, 30, No. 11, 1980, pp. 1229.1230

Jackson, K., and L. Jackson. Heavy Metals Pallution Potential from Oil Shale Leachates as Determined by LPA Proposed ¥ xtraction
Procedures. Proc., 13th Oil Shale Symposium, April 1980, pp. 351361

Jacobson, L.A., Jr. Oil Shale Oxidation at Subretorting Temperatures. LETC/RI1-80/9.

Jiacoletti, RJ. A Comparison of Several Surface Qil Shale Processes Combined with g Moditied In Situ Qil Shale Process. Proc., B8th
Nat'l Meeting, AIChLE, Philadelphia, PA, June 11, 1980. Also published as LAUR 80-1600
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Johnson, LA, Jr., LJ. Fahy, LJ. Romanowski, RV, Barbour, and K.P. Thomas, An Echaing In Situ Combustion Oil Recovery
Project in a Utah Tar Sand. J, Petrol. Technol | February 1980, pp. 295.305

Keenan, Francis 1., John Howatson, and ). W, Smith. Thermal Behavior of Dawsonite, LETC/RI-R0/8.

Lebsack, ML, A, Duane Anderson, Kenneth . Nelson, and David §. Farrier. Sublethal Effects of an In Situ Oil Shale Retort Water
on Rainbow Trout. Toxicology and Applied Pharmacology, v. 54, 1980, pp. 462468

Leenheer, Jerry AL, and David S, Farrier. Applications of Dissolved Organic Carbon Fractionation Analysis to the Characterization of
O1l Shale Processing Waters. Proc., Ol Shale Sampling, Analysis and Quality Assurance Symposium, EPA-600/9.80-022, June 1980,
pp. 273-285

Long, A., Jr, NW, Merriam, J.L. Virgona, and R.L. Parrish. A True In Situ Oil Shale Retorting Experiment at Rock Springs Site 12,
LETC/RI-80/4.

Lotwala, J.T., DS, Farrer, and R E, Poulson, Control Technology Research Developments for In Situ Oil Shale Process Waters. Proc.,
2nd US. DOE Environmental Control Symposium, v. 1, Fossil Energy, CONF-800334/ 1. NTIC, June {980, pp. 114129

Martel, R AL and €Y. Cha, Analysis i the Eifecss of Steam and Air Injection During Oil Shale Retorting, Proc.. AIChE/IMIQ “on-
ference, Acapuleo, Mexico, October 1517, 1980

Mckay, JF., and DR, Latham. HPLC Separation of Olefin, Saturate, and Aromatic Hydrocarbons in High-Boiling Distillates and
Residues of Shale Oil. Apal. Chem., v. 50, 1950, pp. 1618-1621

MceKay, LF., and DR Latham, High Perormance Liquid Chromatography Separation of Olefin, Saturate, and Aromatic Hydro-
carbons in High-Boiling Distillates and Residues of Shale Oif. Preprints. Div, Fuel Chem., ACS, v. 25, No, 2, 1980, pp. 171-181.,

Melchior, T, K.D. Rose, and F P Miknis. Artifacts in Magic Angle Sprinning NMR: Conunents on *Potential of Proton-Enhanced ' *C
NMR for the Classification ol Kerogens.” Fuel 59, 1980, p. 594,

Miknis, F.P, and G.F. Maciel. Applications of NMR to Oil Shale Evaluation and Processing. Proc., ANA/ACS Topieal Conference on
Atomic & Nuclear Methods in Fossil Energy Research, Plenum Press {in press)

Minster, RA., and DW, Fausett, Fluid Flow Through Packed Columns of Crushed Oil shale. LETC/RI-80/5,
Netzel, DA and D.E. Ling. ' *C NMR Chemical Shift Assignments for Gammacerane ( Tetrahymane). LETC/RI-80/10,

Netzel, DA, DR MeKay, RA, Heppner, F.D. Guffey, 5.0 Cooke, D.L. Vare, and D.E. Linn. Proton and Carbon-13 NMR Studies
on Naphtha and Light Distillate Saturate Hydrocarbon Fractions Obtained from In Situ Shale Oil. Fuel (accepied for publication).

Plancher, 1., G. Mivake, and 1.C. Petersen. Shale Oil Products as Replacewents for Petrolesm Counterparts in Pavement Applications
Proc., | 3th Ol Shale Symposium, Colorado School of Mines, Golden, CO, August 1980, pp. 261-268

Sheesley, David C. Ambient Air Sampling and Analytical Procedures for Oil Shale Development Areas. Proc., Qil Shale Sampling,
Analysis and Quality Assurance Symposium, EPAG00/9-80-022, June 1980, p. S8

Smith, E.B,, JF. Branthaver, and RA. Heppner. Porphyrins in Black Trona Water. Journal of Organic Geochemistry, v. 11, 1980,
pp. 141152,

Smith, JW. Alumina from Ol Shale. Society of Mining Engineers of AIME Annual Meeting, Las Vegus, NV, preprint No. 8062,
February 1980, p. 8

Smith, J.W_, and H.B. Jensen. Oil Shale. Encyclopedia of Energy, 2nd Edition, McGraw-Hill, New York, 19801981

Solomon, P.R., and F.P. Miknis. The Use of Fourler Transtorm Infrared Spectroscopy for Determining Oil Shale Properties. Fuel
59, 1980, p. 893

Tar Sand

Amr. A, (Unly. of Wyaming), Analysis ol Reverse Combustion in Tar Sand: A One-Dimensional Model. April 30, 1980, to be published

Barbour, F.A., and F.D. Guffey. Organic and Inorganic Analysis of Constitutents in Water Produced During In Situ Combustion
Experiments for the Recovery of Tar Sands. Proc., ASTM Symposium, Pittsburgh, PA, June 1979 (in press)

Barrett, R.J. (LASL). Economics of the Dry Combustion Process for Tar Sand Oil Recovery. 10CC, Vail, CO, June 16, 1980, p. 13.
Los Alamos Scientific Laboratory (Univ. of California) LA-8513.MS8, p. 2K

Christensen, R.J. (Univ, of Wyoming). Viscosity Characteristics of Tar Sand Bitumen. Univ, of Wyoming Thesis, May 1980

Duvall, M.L. (Univ. of Wyoming). Modeling the Steam Flood Process for the Asphalt Ridge Tar Sands, Utah. University of Wyoming
M.S. Thesis (submitted),
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Harrington, L.W,, C.Q. Cujos, and L.C. Marchant. Contribution to: Surface Mining of Non-Coal Minerals. Appendix I1: Mining and
Processing of Ofl Shale and 1 « Sands, National Academy of Sciences, 1980, p. 223

Ip. D.T. (Univ. of Wyoming). Laboratory Studies of Oil Recovery by Steam Injection with Gas Co-Injectants in Tar Sand. University
of Wyoming M.S. Thesis, December 980

Johnson, LA, L) Fahy, L3, Romanowski, Jr.. BV, Barbour, and K.P. Thomas. An Echoing In Situ Combustion Ofl Recovery
Project in a Utah Tar Sand. Journal of Petroleum Technology, v, 32, No. 2, February 1980, pp. 295.305. SPL of AIMIE Transactions,
v.269, 1981, To be published

Koch, C.A. (Contractor). The Ol Resources in Tar Sund Deposits in the United States. May 1980

Lindberg, W.R. (Univ. of Wyoming) Tar Sand I xtraction by Steam Stimulation and Steam Drive-Measurement of Physical Properties
LETC/TPRB0-1761

Marchant, L.C., C.Q Cupps, and 1J Stosur. Recent Activity in US. Tar Sand. Presented: AAPG Annual Meeting, Denver, CO, June
B-11, 1980, Proc., IECEC Annual Meeting, Seattle, WA, August 1822, 1980, p. 10

Skinner, Quentin. (Univ. of Wyoming). Environmental Survey — Tar Sands In Situ Processing Research Program (Vernal, Uintah
County, Utah). Work performed under contract WY 77.0-84.3913 10 the Rocky Mountain Insitute foi Energy and Environment,
University of Wyoming, Laramie, WY, March 1980

Coal
Bartke, Theadore C. The DOL Underground Coal Conversion Program Field Tes., Activities in 1979 and 1980, To be presented at
the AIChE 90th Nat'l Meeting, Houston, TX, April 5.9, [9K]

Bell, Gregory 1., and Robert D Gunn, Adiabatic Coal Gasification Tube Lxperiments. Presented at 6th Ann. UCC Symposium, Afton,
OK, July 1317, 1980

Bombhop, Darryl J., Stanley . Manahan, and David §. Farrier. lsotope Dilution Analysis of Exchangeable Water in Coal, Coal Char,
and Activated Coal Char. Analy tical Letters, v. 13(A12), 1980, pp. 10411061

Covell, James R, Lawrence ' Wopdae, Flovd A Barhour, Gerald Gardner, Robert Glass, and Paul 3. Hommert. Results of the Fourth
Hanna Field Test. Presentad at 6th Ann, UCC Symposium, July 13-17, 1980

Gunn, Robert D, Gregory 1. Bell, Theodore €. Banke, David W, Camp, and William B. Krantz, A Technical Analysis of the Hanna 111
Fleld Test Data. Presented at 6th Aan, UCC Symposium, Afton, OK, July 1317, 1980

Jacoletti, Richard J, DOE Underground and Coal Conversion Program Implementation: Structure and Plans. Presented at 6th Ann,
LICC Symposium, Afton, OK, July 1317, 19850

Krantz, William B.. David W, Camp, and Robert D, Guon. A Water-Influx Model for UCG. Presented at 6th Ann. UCC Symposium,
Afton, OK, July 13-17, 1980

Manahan, Stanley I, Darryl Bomhop, David S, Farrier, David 5. Sheesely, and Richard L. Poulson. Interaction of Contaminated
Water and Solid Material By-Products from In Situ Coal Gasification: Implications for Pollution Control Technology. Presented at
Oth Ann. UCC Symposium, Afton, OK, July 13.17, 1980

Miknis, F.P., M. Sullivan, V.J. Bartuska, and G.1. Maciel. Cross Polarization Magic-Angle Spinning ' *C NMR Spectra of Coals ol
Varying Rank Organic Geochem. (in press)

Wojdae, Lawrence F., and Michael Andrews. The Design and Implementation of Cost Effective UCC Projects. Presented at 88th Ann
Mig. of AIChE, Philadelphia. PA, June 1980

Other
Chong, K.P., 1L Chen, K. Uenishi, and JW. Smith. A New Method to Determine the Independent Moduli of Transversely Isotropic
Materials. Proc., 4th SESA International Congress on Experimental Mechanics, Paper No. R121, Boston, MA, 1980, p. 14

Kirlin, R.L., D.F. Moore, and R.I'. Kubicheck. Improvement of Delay Measurements from Sonar Arrays Via Sequential State Estima-
ton, ILEL Transacrions on Acoustic Speech and Signal Processing, special issue on Delay Estimation (in press)

Plancher, H., . Miyake, R.L, Venable,and 1.C, Petersen. A Simple Laboratory Test to Indicate the Susceptibility of Asphalt-Aggregate
Mixtures to Moisture Damage During Repeated Freeze-Thaw Cycling. Proc., Canadian Technical Asphalt Association Meeting, v, 2§
Naovember 1980, pp. 246-262

Smith, L.B,, 1LF. Branthaver, and R.A, Heppner. Porphyrins in Black Trona Water. Organic Geochem,, v. 2, October 1980, pp. 141.152
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1380 SUMMARY OF RESEARCH ACTIVITIES

Funding Level
Thousar. is of Dollars
Fiscal Year 1980

COAL
ADVANCED ENVIRONMENT CONTROL TECHNOLOGY 2,080
ADVANCED RESEARCH AND TECHNOLOGY DEVELOPMENT 130
UNDERGROUND COAL CONVERSION 3062

COAL SUBTOTAL 5272
GAS
ENHANCED GAS RECOVERY 152

GAS SUBTOTALI 352
PETROLEUM e
ADVANCED VROCESS TECHNOLOGY 722
TAR SAND

tieavy O1l Recovery 366

Preparation and Recovery 15049

Reservoir Access 288

Resource Assessment & Planning 200

TAR SAND SUBTOTAL 4,763

Ol SHALE

I nvironmental Compliance 235
Eoviconmental -~ Wastewater & Difluents 276
Resource Assessment 443
Kinetics, Reactions & Transport Phenomena 2570
Product Preparation 387
Project Management Sl
Industrial Cooperative Projects 14 682
Oceidental K.890
Geokinetics 2,500
Equity 1,692
Dow Chemical 1,600
OIL SHALL SUBTOTAL 19,157
PETROLEUM SUBTOT AL 24,642
LETC TOTAL 30,266
60




RETIREMENTS
&AWARDS

RETIREES

Bill Robb November 7
Rarold McCabe  December 19

Web Robinson February 22  Bill Haines April §

Ward Smith July 30 Tom Sterner September 5

MERIT
| AWARDS

-Steve Whittenberger - Jan Parker

Brenda Manuelitd Rich Marron







