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I(J ,\II. IMI'IOYIIS 

I,ll I11le 11ll'lg". cdlllllingy (ellll.'r 
(II ICI h,l\ enl 'leo the 1'),0 J oet:aoe 
III ",hldl our n,lllI.n\ hmlll.'d re olll(c' 
I \)1111 m .. IIllal ullla/alllHI. Pr .. , ure. 
"'Il' C elll'O III 19 0 ",hlch 'l'II(\U,I~ 

~'lIrt,lI!l'd our humJn 11.'\IIUILl'\. III the 
II) I) Allnual Report. Ilndll'a lco th,ll. "ill 
proplllll"llal Il'rm\ IlllI human re OUrLI.' 
haH not kcpl up \\lIh hllll!1l'l Illcrea cs " 
I ,Iho IUleo Ih,t! thl' qllalrl~ ,1I1d com­
I' 'telll: .. ' 01 I 1.1 (' cmplll el'\ Inade up lor 
till 1,I~k III tjUJlll1I . alld I preolded Ih.1I 
tlll\ trelld ",OUIU he ~ harhillgel 01 l'VI.' 11 I. 

a the\ \\oulo Irkel) 11\.:1l1l III 1111\ 111.'\\ 

dl'~aoe, I \l'IlI' oUring 11)110 slw\\l'o IllIS 
prl'dllllllil I,) hI.' Llo\l' 10 rl.'airty , 

In 'pite ot a (;Illliu Ing. 1Illdl.'ar. and 
(lIntlllvcrsr,rI \tJllIS 1I1 'liar e,aci cnerg\ 
ItllJ11l1ll energ i\ a ,' ratll'al 1\ ue 11Ir Ihl' 

IlJtlll1l I Jdl III ou. a J 1.1.1 C' empl0'rl'l.'. 
hllllid Il.'l'l \tmngl" thaI y"ur CIIOII\, 

alon' \\lfh tho l' In othl'r Il'palll11ent 01 
I nel 'Y (1)01) Il'lillllllll!!Y !:l'llll'r, and 
IJhoratofll'. \\ III 11I'lp Illil ~OUnlr) 

Jdlll.'\e .til II11ProvCO encr 'Y pI IlIle 
\ 'alii, I "I\h III recl11phJSl/1' the (enll'r\ 
goal The maintcnancc of all c:\pcrt 
Fcdcral governm nt encr 'y \ boratory in 
the fo\\il encr hcartland of th nitcd 

tate\ , comp\ 111 nt d b oop rathe 
relation, ",ith major \\ tcrn ulmer\ilic\ 

Internallonal rc(ognlllllil III II 1 ( " 
\\01" l:lInlinul' to ~llI" ~h tHlIllinalllln 
h.". Ihe lllltcd lal~ 'Ilvern111l'1l1. and 
'~Ih equent elel.lIlIn or a linlll'd 'allons 
,l(felar:. ·(,eneral. 10 partlclpJle a all 
e'pert memher ot thc Tel.hnl~al Palll'l 
llil 011 hale ano Tar ano represcnls nOI 
lInly a pcr onal honor , hUI a lrahille to 
Ihc (cnlcr' a..lllevcmeill , 

Thi panel (lIl \\ hldl I wa uh c· 
qtlcnlly cle(tco ~halrll1an) helu mel' ling 
al thc I III led '\alHlIl Ilcauquartel in 

l'\~ mk 1I~ dUrlllg Januan anu 'II 
the L nlteu '\UIIIlIl . Ollll.c 111 (,cne\J . 

\\llleriand. ourang {ktoher 

I lI, 111 OClOher. lIUI <. nlcr Iccel',:eu 

aOOlllUllal IIltelllJllullJI ICl:ogllltlon 1 he 
Dlrl'dol 01 I l1l'rg~ 11011' thl' ~ovl'rnlllcnt 
01 11110~~0 ,Ino I ~elveo J (o.gcllI'IJI 
(h.1l1mcn 01 ~11 oil ,h,lk I:olloljulunl hl'lo 
III Rah,lI, MOIlh.Cll I h: (OllllljUlllm was 
~ospoll\OIeo o~ the "'1I1~OOIll 01 MonlC"I. 
tht \gcl1l:)- lUI IntcrnJtlonal I)'veillp, 
fll~l1t 01 the I " State Departlllent. and 
thc L 1>01 10st 01 the ",oalo' Ieuoer 
III oil shall' tedlnolog), attenoed till . 
t:Oilllllllllllll, \\hl~h hao J It major 
oOlectl\C till' pre entatIOn 01 Unlteo 
. tJIC" 011 tlt:hl1olog) to thc 101o(~Jn 

governmenl 

La t ),caf, I clveo. logether with ))01 
Ileaotjuarler p'r onnel. In ;1 review helo 
111 Jersu\Jlem . '"a'l , ",hell' "l' parlKI ' 
pJtt'd In dlSlUSSl\lIlS ",ith olTllWb 01 Ihe 
Isral'h govelnmenl leg,IIdlng Ihell plJIl'I 
Iu ouilo ,I ~O.()OO I,) 40 .000 harrel . 
pel.oa) oil .,IHlIc planl. 

I I Ie ",as agalll 011 the agcnua 01 J 
suh\lantlal numhl'l 01 10lelgn and 
domc. tiC \1\1101\ \\ e ho tl'd 35 inolVld· 
ual . repre entin' II foreign nallon. 

DUling Ihe ""1 hall 01 thc ycar.DOI 
pal til:lpJlcd Ifl IIcgoll,lIlons II,r oil h,ilc 
oemon.trallon (onlr,lcIS. Jnd. III Junc . 

uperaor Oil Company and ParallO 
Dc\clupmCIlI (olpolalloll \vcrl' J\\aldcd 
thc u)ntrJcL lor oil shale IJdlil) oC~I!!n, . 

I \\ a n,lIllcd Ihe rc,pulhl'.le h~ueral 

qllicial lor Ilelo managemenl 01 IIH~ C 
(Onlract . 

To as 1\1 
~lhIIIlY. the 
on Ile 1)1 I he 

In 1111 lIluea cd re pon· 
lormcr Iknvcl Prulcd 
all I ranll\lO Departmenl 

01 Incrg), Iva a Signed proleci mJnagc· 
mcnt rc plln IhlllllC lor Ihe c urfa(c 
Oil 'hak DCllllllllrallon I'rulcd Mar" 

IhcrnlJn I. Ihc I epulY Dlfellor ,,! tim 
OIlIU! 

\ "cy po 1,1011 al L I I . lhal ul 
[)Cp lit \ I) arc.: 101 , \\US ill 0 IllIco uUllng 
Ihe }cJr. \\lIh Ihl' uppOlnlmcnl ul Jamc 
P \\alsoll . Jim lOIllC, 10 L.I Ie \l'r~ \ell 
lualallco and Icspol1\lhh: lor IIII' 

DIRICTOR 
MIS AGI 

Ifltelnal m.ll1agelllcnt lundH.n. ot th' 
('entci 

Dr Rldlaro J. JiJwlet' ",;1 ~ ppolnteo 

JS S I t,lIl1 Dlrettor. Ollkc 01 Project 
Man,lgcmelll Dlek rcplaccs (,llllI':" U ~an 

ocnhurg. who re Igneo In 19 0 to cnter 
pravatl' Inousl ry 

1.1 're" conlinulllg cooperallon wilh 
Ihe llllvcr. lt ot \" ynmlng wa again 
cVIOI'nl:l'o In Seplember . ",hcn a nl' 
U)orcrallvc agrcelllcnt"'<: Igneo b 
hOlh Instilution . 11m nc", 3greelllcni 
IOllnall/c IOIllI \Iudil.' in th oevl.'lor· 
melll 01 1l1.'V\ en 'r~> e'lraClloli uno ullli· 
"ilion Il'dlnologil.'\. ano Iho e JlIl1cd al 
dell'rmlnillt! POlclltiallillpat:l\ alld IInract 
mlligallon slraleglC\ ara Ing Inlill uth 
te~hllllh)gy. 

I"gh rankin' o"l(ial vI\ileo ~no \\ele 
hlleli:d lin I I.H UCIlVII ill orl hall' 
(lIlllltl" ~l'~II'IJI) 0" I nerg:. (harlt.'\ 
\\ I)unl.lll. JI .. ul,)ng \\ilh "lOll ~1 

\lalhl',IHl (,OVClllor 01 Ulah Jild (,unn 
\l~"',I\ . I c., ReprcselltallVl' 110m LIlah. 
VI\lII'O the DOl I I I ( 1 ar ~and I 1l'lo 
I 11ellllll'llIal c.,11~ III PlrI , ilnd Dr John 
",1\\ hilI. (hall man of Ihl \llli,l'llt: l uch 
(olJlIllaliull . .til 0 111\ pal I~ tourcd 
pUlnls 01 inlelc. I III orl ,h,rll' (ounlfY in 

o\<'lllhCI. 

It n 10\1 Ihe \er\ll:es 01 " vetclall 
plonee" ul orl halc tl.'dlllllio '} III II), 0 
I hl'w "olo·lIme r" \\ ho rl'lIreo \\CIC 

11111 1I.1lnc\ (.n ~car\I, \'Jld "mllh n~ 
yl'af I: 11111 Rohh (Jh ~l',11 I \\eh 
Rohln\on (34 ~ear\). 10m . lernl'l (~6 

~c,lIsl: ,Ino lIalllld M~(ahe (2~ }e.arsL 
\\l' rl'glel 10\lllg \uLh valuJhlr elllflloyce~ 
repre cllllng a tolal ot 190 ~eJf\ of 
dC\oleo and compelelll I edcl;!1 'CrVICI.', 

I he ~eJI 01 ! ~/<: I houlo he a gooo 
lllle, 10 \\hlch \\e ~an all look IlH""lfo. I 
,1111 'llfC Ihal II \\ill he Jlolhl.'r ,uea \Iul 
}car \\lth ~our ClInllnueu lo~al (oopera. 
lion ~n" pcr\crVl'1 In(c 

~Z:j,7~ 



L 

TUli Of GIIlEITI 

L '-1 a nag<.'lIlcn I . . ... . ... .. . . ..... ...... .. ............ . 
I IlVlronllH.'nl anti 'on\ervalion .................... ... .... .... 7 
Pl'r~onnl'l '" ...... . ...... . ......................... .... 9 
Plannl'lg . ·ontro . anti \ cquisltlon . 
"1atrix "1anagl'llll'nt ...... '" 

.. .......... ............... II 

......... .. .... ........... 
ProjccI '-bnngcl1lcllt .......... . ........... .. ...... . . . .•.. . 
I a r a Iltl . .. .... . ...................................... I 7 
Coal ........................... " . " .................... 19 
)il hale ... .. . ...................... . .......... ... .. .. . 21 
Rc~cnrl'h nlld J)c\<.'lojllllcIlI .. ...... . ....................... 25 
i ngineering '" '" 
I nVlronlllel1tal • lll'IH:es 
Opera t lon\ .... 

· ................. .. ........... ...... 27 
· .............. ... .............. . .. ..... . 
· ................................ '" 

31 
35 

........... . ....................... ... .. ... 9 Ph~"il'al Clelll:l'., 
Rl'Sea rlh 1I pport ... " .......... . ......................... 43 
Rl,.,Ollrll' Char.rcterJ/Jtlol1 .................. . .............. .. 47 

l'adclllic Affairs '" '" .............. . ........ . ........ 49 
(ollllllittee~ . . .... .......... ... ....... .... . .............. 53 
I' orelgn l"ltor" ........................................... 5 
1eet In).!, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 56 

PublIcati On ., ...... " ... . .... . ......................... 57 
19 0 1I1ll1llar) of Rescarch cth ilic., ........... . ............ 60 
Retirelllcnh anti artls .................................... 6 1 



PRodlCT 
IANISIMINT 
Dick Jiacoletti, Assistant Director 
Nadine Hurd, Secretary 

Functional Summary 
• provides the management structure 

for all projects and designated 
activities 

• coordinates development and execu­
tion of implementlltion plans 

• directs and supervises project side of 
Center Matrix 

L 

DIRICTOR1 
OffiCI 
Andrew Decora, Director 
Jim ~~atson, Deputy Director 
Betty Stratton, Director's Secretary 

Functional SU"1mary 
• rasponslble for overall leadership of: 

- manag rial and administrative 
activities 

- organization development 
- public affairs 
- equal employment opportunity 

• directs and coordinates environmental 
policy 

• implemerlts compliance and regulatory 
requirements 

• acts a regional focus for DOE 
interactions with : 

- other federal agencies 
- state governments 
- local governments 
- universities 
- private industry 
- national laboratories 
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IITC 
MANAGIIIIT 

RllfARCH 
a DIVIIOPMINT 
Jim Weber, Assistant Director 
Janice Taylor, Secretary 

Functional Summary 
• provides management and technical 

direction to six divisions 
• maintains and develops l ETC 

technolollY base 
• provides technical expp.rtise for 

project efforts 
• directs and su )elvise functional side 

of Cen tllr Matrix 
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8 CDNSlnATION 

/ 
I tlf/I /loJlf/l/lil(lf1 ItllA \ I\ltll 11/. /IIh, f "I lit. OIlJ,. II,. til tI f'1Ih11' "0I'III~ /II, , /("~ /II 11.111'1 , I'" 1ft, 
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Larry Harrington, Coordinafor 

Functio'lal Summary 
• assists i cooperative agreement 

negotiations 
• drafts environmental as essments, 

environm ntal impact statements, 
and permits 

• implements the Resource Conservation 
and Recovery Act 

• works with public and other 
!lOV rnment agencies 

Inuca cd publil part!clpa tuln lugh. 
1I!tlllcd Il) 0 lor the Olfkc of r nviron. 
mcn t and ('uncrvJtlon (01 ' J. Pllhllc 
\lOplng mcctmg. lor the . urfacc II 
• hale Demon tratlon Prolect Lmrton. 
mentJI Impact tatcmcnt ( I I J werc held 
111 Vcrnal. LtJh, (lnd Rille' nd J) nver, 
Clllorado, III ugU\1. The mcetlng 
Idelltllu:d ultllal environmental I ,ue. 
a (lc'Jted I.llh thc I.'llilstrtll.tIOn 01 
dl'lllunstratlol1 ~urtacc·,)" shal,' nllldulc\. 

TIm olllc\.' a\ I tcd 111 the negotiation 
of coopl'ratlve agreemel1t to de Ign the 
lull· lIe IIwdules for 1~llIl.h the public 
\cOplllg I1H:Ctll1)!, 1\l'rC held \ egotlJtlOn 
I\crc I.lllllludell wllh upcrtor 011. Tl, co 
ClllpOrJtl'ln. Jnd ParJho J)c'l'lopment 
'mpllratHlIl \ grccllll'nt Ilcrl' l'ventuall~ 

reached wllh ' upertor and Parahl>. The 
I I for the lull· I/C l1lodu:~ I~. 1I11l1. 
Jtcd III III 0 to a it the DepJrtlllCl1t 
III L ncr'~ 111 dctcrmllung whether or 
lIot to lullo\> up the de Ign ul the 
module wllh con tructiun and operatiun 

1 hc dralt I I. lor a eparatc lull'I/C 
mo !ulc ;ll tht' \ mll POIllI. 011 hal( 
laultt;. I\a completed Jlld puhlt hed 111 
19 0 Puhlil: COlllllh!lIt on thl draft 
I I l\Crt' recl'lled III \ olemh r Th' <.IlIn. 
ment \\111 grcJtl~ J\\I t Dell In readllng 
a d·'101 lOll on how to he.t utllt/e \ Inll 
POll1t III the luturc , 
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Work continued on overnment/ 
011 hI prlcct 

wit" 'okinetic, 'qUlty iI, and cci­
hale. 1 he E:nvirohlllent I 

) for the r 11131nlng w rk 
W3 c mpleted and pub­
for Pha e II of the CCI­
work at the L(' an \ J h 

lie was completed and pubh hed. 10ni­
tOrlng of permitting and compliance 

tivitl contlnu d n all three of 
the proJ ct . 

L T began exten Ive ollectlon of 
ground water and eol gic data at the 
Ilanna underground c al ga ificatlon lie 
in 19 O. lhi data will bud to deter­
mine reclam tion reqUirem nt of the 'It~ 

by the tate of ~ yomlng. l-our under­
ground coal ga ifi ation e p riment were 
, nducied n thelte 10 the I 70. OL 

will continue the preparati n of the 
;"c\ m ti n plan or the Il ana facIlity , 

prepared the I::. and or-eratlng 
p rmit for L T ' fir t team IOjectlOn 
tar nd experlmcnt (T -\ ). Detail cI 
monitoring and mitigatIOn plan, en­
vironmental failure mode ~, and effect 
analy I ,and pill prcventlon , control, 
.. nd counter-mea urc plan were prepared 
and implemented on th t r and lie 
we t of ernal, tah , for the T -I 
e\perlm nl. n In p tlon and audit 
program ba ed on a monitoring nd mltl­
gall n plan wa initiated 10 the early 
c' n truction tage of the e. p runent and 
contllHied through the de(;omml ionlOg 
of t:,~ lie. The T -\ c penment wa the 
fir t 1 L T project to be c nducted in 
accordance with thc D L' nvironment , 

af ty and Ilealth rder. 

II T worked very hard 10 19 0 to 

comply with til rule ancl r gul tlOn 
01 th Rc ourc on rvatlon and 
R overy cl. e er I LL T _ employee 
were trailled In the legal requirement 
f r dealing with the dl po al of haLardou 
wa te gen rated by LE 

II T ' project Increa cd 111 Ize and 
Ignificancc dunng 19 . Increa ed per­
onnel In l Will allOW further public 
parll~lpatlOn in the proJt'ct Public 
input to our comphanc dot.Ument, 
uch a [nvllonmentallmpact tatement , 

will help D I make better deci Ion 
cone rnll1S Ll T proJect. Ol will 

aJ be hctt r ble to m 0111 tor U T ' 
project and Il1lti at the impact of 

the c proJ IS s new technol gJe 
approach c mmerciahLatlon. 

On~ oj Ihl OJJlet"S a 1m lit'S /IIPolpes 10poKrapJllc //lOpS (lIpper) 10 prodllce H' 101/0n //lOpS of 
I .FTC·s deOCI/l'olrd JII'/d 1ft'S. Thl' /01<'1'T mop shows Ihl' dislllrbed and IIndlStllrbed ortas be/ore 
rt'C/o //loI/Otl 1'/10rlS hOI'~ bl'XlUl TIrI slep is /IISI onl' port of 11r, eel/tn's response 10 Ilr t r ~/o//lollon 
rl'XlllollOns o/Iilt Wl'OmitlK Deportmenl o/I:.",'/ron//lI'1Ilo/ QIIOIII; 

MAP 
Of 

ROCK SPRINGS 
STIXlY A ~ 

I 

...... , .... 

V'Q.IOhon TYl'" 

M) .-OCIt Outc,op 'tOt 
ET CIy __ -

TO"IOC"urt't "",,0Ii f'ypt 

L$ - L $/woO "" 
MS _. $/w'" '\!IN 

T T,onS,hOI'l type «(T 10 

AA · Ar'etftlfIO ".,."". tf"t 

Sando.... " .. 
SAV[ SGrcoHh.t1 .,.,-""'.,"'. "" 
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PfRSDNNfl 
Peggy Park .. , Personnel Officer 

Functional Summary 
• position classifcltion Ind position 

management 
• employee relations and benefits 
• Privacy Act and Freedom of 

Information 
• recruitment and staffing 
• self development and training 
• personnel records 
• development of local Policies and 

procedur 
• fEO and upwa:d mobility 

implemelltation 

I he IIlIP;'lt of changlJ1 and adding 
regulation and program ha had a pro. 
found IIltluenl:e on the operatIOn of th 
Pcr onn I Olta:e In 19 '0. 

1111 Impact, plu our \,u tOlllar 
fnullnc,. IIll:rea cd our level 01 a tl Vlt y. 
aI/Jill maklllg It a hectiC but till pro. 
dUdlVC car 

I he Per.onncl Of/ICC I re p('n 101 
lor all elJ1plo}ce actlvltlC , procedure , 
polll:lC . and con tact II1volved "'lth the 
rc,ldcflng 01 ncce ar to the 
('cnll'r. BC\.JU c 01 thl I:rltlc31lunctlOn . 
the PCI onnel Ott Ill,' report dll e<.t I to 
lhe /)lreLtor 

llighllghl 01 the )'ear were : 

• P~f\onncl Ilerc 11Ir~d 10 lill thc 
po 1t1011\ .,1 (0.11 Prote!.:l Manager. 
/)I ~I IOn ~1 Jna '!!r 01 OperatulJI. 
f)I Vl\lon I..1anJger of Ph Il:al CI. 
elk!! . f) 'put} Director (nel po I. 
tlOn J. A 'I'tant Di rector 01 Ihe 
OllJcc 01 Prole.:t I..1 anagemenl. 
/)1'1 IOn ~1 Jnager of Rc ource 
(liaracten/JllOn . and tal l lor the 
(,rand Juncllon Pro,ect Office . 

• Po ItHln, ",ere c. tabh hed lor the 
urlal:c 011 hal I cman tratlOn 

ProJel t on Ice. l !,ward MobJ/1t , 
and Inventor 1anagcment. 
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• ~ lull 11111 per unnel and Ihr 'e 
1.1 in - \hool po IlIOn WCrc 10\1 

he~au 01 ~ 11111 Ult and hmn 
IImltallon 

• lunt~cr In • rVI~c Program 
with th· nlv r II> of \ umlllg 
wa IIllplemented_ 

• ,uperror p('rlormJn~ award were 
pre 'nted 10 Urt'nda 1anu 'hlO, 
(,eolll 1arron, Janl\:~ Parker , and 
I~veil Whitt nhurg r, 

lutOlI 01 ~ I per onn 'I UCllon were 
lalo.en dunng Ihe year, 1 h acllon are 
a lollow 

Permanenl 
I ull-Trme 

Olhcr han 
I ull· Time 
Prrmanen t 

Other 
Per onncl 

P r on 
IlIr d 

7 

7 

dlon II ', 

Pc r (If I 

S P lolled el 

II 

37 o 

Thc olhcr p ronnel allion Included 
J promollon, repre en IlIlg _ per. 

'loll has I/lOr. ' 11110111 a do,',11 dl//. ,,, 1/1 

h,'allll IIISlirOnCt loll/Ii IWspllah:olUI/J plaItS IV 

,hoo t lrom Ihmul/h t/llr OJ/In , 

. -- ~ - - - - - -- -- ~ 
I • ~'. , 

(~nl 01 our U\ 'rag worf.; for\:!!, and I 

rellrcl1Icnl , 

It I illnlll~Jnl 
lor Ih' 1.1 I Iwo 
I I p' r I,;C n I. J h I I 

rec.:( rd 01 Indu II 
f{ 1> lahuralone 

Ihal our lurnover r' Ie 
eM ha rClllall1cd 
J h tier raIl' Ihan Ih 
, acad'l11la, and olher 

Thc LI 1(' matrix I pc oll'rllJnllJllon. 
adopll'd In 1976. hoi proven 10 h an 
cltc~IIVC 1113np()\\er uIIII/aliOIl 111 d,um 
Thl I re (·1 or~!.II111.Hlon pl(lVld lor 
the IlIrmJllon of prol l.I I am a r, 
qUllcd h} hilling or "malrl\lI1g" p ron. 
nel bun Ihe lun~llonal area 

T he folio 111 new p ronnel pollcle 
and prm:cdure were developed Jnd 
1111 I'lel11cn led 

( I) L oc.:al poh~lc upplemcnlin' DOl 
order on pay adlllllll trallOn, d(lt~ 
hour and leave Jdnllnl trallon 

(~) RCVI\ d ~1cllt Promolwn Plan 

(3) I mplo ce J) \elOpmel1l and I rall1l11g 
Poh~ 

(4) Revi ed pphcant upi'll> Procedure~ 
('Oll1pellllVe n mporary) 

(5) I~ evi ed pphcanl 'upply Prpcedure 
I \cepled Pnsllions 

I ('III" 01.1." 0/11('/01 p. fllII/I/.1 dO(,Ullh 1/1/1 

• 'l//ji,/nlllalh 1II01l/1;1/I/l'd 11/ Ih. 1'. r /11/1/.1 
(JIlin AOlh,. , 1',.,,, lI."rA 'nIh Ih.l. 01/ a 
r. I(ular hall , 

10 

. " 

III/~. 'I,'II/III/ll 
h,rll/Il pron' 

a '( qulrt' lIIml 01 II r( 

(() ) 

(7) 

oluntccr In - r", 'e I)oh~y 

l'erlormJnc.:e 
ppral I )0 tem 

Idndard and 

( ) 1efll Pa Del f11lInatllll1 

(9) I ederal I qual 0pt1ortllnllY Re~rull . 
ment Progralll 

r ramlng lI1~rea cd h 'i perc nl 111 

II) O. II C clllplo ';Ol11lllclt.'d ~7'i 
trallling COUI C durrnp the ear 1 hi 
111l:reJ cd empha I 011 training J, lire U 
01 a thoroughl." qllalrtlcd work rlHl:e 
nllHC c.lpanlc 01 ,ucct.' 'ulh CIlmplel lllg 
our Ill! 1011 ven 01 Ihl' c trall1ln' 
l:()ur e\ were (In 'Ill' IWlgram , 

l orty. ~cn perl:cnt 01 Ih~ 1.1 l( \\Imlo. 
Illr~c I now comprr ed 01 employee 
undcl al:!t.' 40, \~llIdl I abllut the JlIle 
IWrCl'lllJgl we had In 11)76 In 19 0,40 
P r~en t 01 LL fC cmployee had l'i I,r 
111 ore eM 01 l eder.1i cnlcc . The J\cr 
age 11 ' emplll}el I 4~ ~ 'car lllu. 
wllh I ~.4 ear of I cueral cnlV: , 



PlAINING, CONTROl, 
I ACQUISITION 

, I 11/:111' t III,IIIit /11 III Q nlll/"tell" h.lllall /)Id. JUSI/S, Pial/lllll,.[ al/J (""ltl/l IIrltJlllalot, allJ 
II Ie (,,"lta,'1/1l OJJICt'rl floh Rut/mAl. 11'1111 B.'I/SVIl, IIJ Rldl \laul/lI Sill It IIItllll/~ al't' lli 
a\\lm /l1II1,m/1I11 1/1 tilt • t. <11111111 III ClI/llla(' I/II~ () lin r r, \I',II/I/I"I,llt I 

InvOIC 

:t 
Handcarry Contracts Office 

• dat 5tamp d 
• compliance revi W 

4 Days 

:t 
Contracting Officers R presentative (TPO) 

• revi W 5 Days 
• recomm nd payment 

r 
Finance Office 

• certification 5 Days 

Trea ury 

Tit, ahm', d,axrQII/ tli/l Iraft l lilt '\{'. dll. d /1011' vJ IllI'OICt , TIll pm" Jllr, IIal 1m"" m'llft d III 
lI/o1A.. ma"'I11/Im /111":01;1111/ oj a.allahlt pal m"'l1 dlS<OIIIIIS 
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Dick Justis, Coordinltor 

Functional Summary 
• In titution I planning, control, Ind 

vlluation 
• systems anatysis 
• contracting and purchasing 
• bud t formulation and accountability 
• finlncial management 
• word processing 
• mail s rvices and duplicating 
• telecommunications 
• forms and records management 

1 he Ollice vi 1)lanlllng, 'vntrul unu 
':'ILI I ItlOn (01" ) e, empilfic thc trun i 

lIOn that ha taken plac t L r and the 
muna' ment \.:apabllr t} thai nvw e I I 
to lIppmt the uevelopment vf In Itll 
lechnolo'le The I L. I 0 'II I nerllY' 
re earch anu uevelopmcnt program ha 
c\pandeu to IIH..IlIue a Illllch 11I1~her level 
01 partlclpativn by univer III C , II1du tr , 
anu tate anu :vcal governmcl1 t a 
developllll! te~hl1ologle become IIl crea . 
111 'Iy ClltlCill. LlkcWIL~, the roie III the 
'-eucral re eMeher hu broaueneu to 111. 
dudt: techl1lcal prv'ram plunnln . hclu 
IIC mana 'emcnt , cuntract aUmll11 tr'lIllill, 

tt:dllllcal Inlllrlllatllln UI ellllnatlUll, unu 
IHOJcd managemcllt 01' h' aClJlIIreu 
the kill ,II1U ucvelvpeu the capablllllc 
Ilece~ ar> til llpport tile tc .. hnolv'} 
lleH:ioplllCnt mal1a 'cr III the perlor.nun<.c 
01 their Ull tic 

I'lanl1ll1' and ~ tcm Jnal>," I at 
the Illrclront 01 tIll uppvn ellol! . Till 
IlInctwn proVluc the trllcture fur poliq 
Input to program fvrmulatllin Jnu the 
traue-lIlI ~naly i between alternative 
IHVJCCt \:lImpclIlIl! lor ilmiteu re vur\.:c _ 
I' further prl)\lde fvr the alloe tion anu 
a\.:l,;uulltablilt> of all enter re ollrce , 

nu erve a th \dude b> \\oludl ellter 
obJe~lI\es arc tran latcu Into actlUn plan . 
')Ianrlln' Jnu )' tem anal)' i thc 
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c urdillatlon pOInt lur ~11 Center plannlllil 
aCIl\'ltic nd the lial un wllh I I 
II ad4uarter un IImlar ellorl. . 

I he area wltl"n 01' that hl! und r· 
one the 1m) t I 'nah.ant chanllc U fal 
apr onnel I cIlIIlerncd I that 01 
clHllraCIIIIII . 1 wo year allu, t:IC cOlltract· 
11111 I unctiull at l.1 ' wa perl HlllCd b)' 
t"o lI1ulvldual , ruday , there are Clllht, 
r he conlt.lI .. t e<..tllln I' now <..ap.lble 
01 awardlllil and adlllll1l tcrlllil the <..UIl1· 
plete p CirUlli III 01\ ljUI Itlun 111 trum'nt 
lI1c1udlllg cuntral.:t ,lIrant lIllti coopera· 
live ullrecm ' nl. . IIH~ uegrcc l\I willch the 

1 1<': devel pmentlHullf am hOI c\.!lJllded 
l\I include the \hlrk 01 other I revealed 
In th ract th~t a great maJurity ul the 
l.L I ( budgct I. c pendcl! throullh 
contractual arran"CI1ICIH Man or the 
Clll1tnll.:t invulve cum pie ,unpreccdentcd 
rc e.rrch pr()\.cdure~, whllc other ar 
unl4uc, 011 ·of·a·kind paltner hip Iype 
agrcement. 1 hc contracts I.:IIUII hOi 
dcveluped, and cuntlllllc to c paml upon, 
a growln I ba c or kill and taicilt <..apablc 
ul meellll!: the parllcul;lr and )llen PCl.U 
har rCllulrcmcnts olth' Center . 

I h a<..ljul ilIOn lunctH>1l I al 0 
uppor\ed bY'j kill d purcha In ll ulllcc 

whll.:h provide thc cmlllg1y uncnding 
varret> 01 upphe and 'rvlce ne.:c ar} 
to mallltain a major re eardl ra':lhty 

nother area that hOi c pencnceu 
con 'Iderablc chang I I1nan<..wl malla 'c, 
men\. A the 'enter's levcl 01 It cal 
rc pun Ibtllty hOi Ill crea cd, u hOi the 
level 01 ~ctlvlty In thl arca. bve Indlvl' 
uual .rrc now darc<..tly Illvolved III our 
budget anu IIIIJIl':C branch I hcy proloC 
t n ul thou and 01 Irnullclal tran · 

a~tHlIl .pl\lvld lund a<..counlablht>, and 
uppl> Illanag r with Irnanclal Illlorma ' 

tlOn. The), arc the lucal poillt lor budllct 
rurmulatlOn .mu trucklnll In an cnvlrun· 
Illent 01 con tant chan 'e and revi WIl. 
'\- orkln In conccrt wllh the aCljul Illun 
bralldl the} pml.c InVOll.C lor pa} ment 
b ' the l) I rca UI> and p' vlue al:~':' 
ratc \1I':I:Ollnt 01 ohlr 'Juun unu <..U t . 

J he ollil:C ~erVh':C blJndl al u uppull 
thl: (enter Illthc ure.! 01 wllrd pro,,\! 11111. 
dllph"JlIn' 111.111 di trrhlltHln telex und 
IJ~ 1IllIle tran 1111 11111 . tck~olllllllllll\;a · 

tion und IUIIII JIllI r""lIfu lllan.I ' l:l11l:nl 

L 

In 1I1ll1ll3ry, 01 A now IlH.:orporatc 
the ncce ary exp rll e to provlUI: the 
plalllllnll. )' tCI11 analy i ,and Ullllnl· 
trJIIVC upport r ljulr U 111 the e ecUllun 
vi II t~chnlllollY dev lopmcnt III I lun. 
A un e. ten lUll III Ihe 1 arector' ultr.:c, 
It r\c a a" ntral pomt ~herelll all 

ellter al,;lIVllle~ urc CUllfdll1aled 1 hi 
1111 01 talent unu abllrt> ha he n a . 
clllblcd lin In a.: .. cleraled ba I) 10 I11CCt 

1 I 1( ' ~hallgll1l1 rl:4ulrelllcnts ' lIh II, 
~~ ar prepared both to 11InlollUn III our 
~ urrcnt r(lll: Jnd to handle In~rea eu 
II! pon Ibllllll: t() ~UI11C . 
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III nt 

lATRIX 
MIIAGEMEIT 

III Imum 

In practice , the matn or!!:anll lion 
n:llulre . h ' nil!!: 01 re our~ b tw n 
the project nd the divi Ion Thl 
aCl:ullIph h d through nl!gutJulion pro 
ce . J.ad\ IHOJ ct utfke nJ divi ion then 

re pon Ibility lor 1\\ na Ill!!: 
pe'lh~ porllon of th enter' bud· t. 

LL T ':. inan(;iul mana emen t stem 
pr vide OJ cumpreh n iv me n lur 
munllurin!!: all ud\ trail aellun • 

eetlOn ummanl the 
I'l!rtlcu/ cump nent uf tIll m' UI , the 

lliee 01 PruJ ct 1 nu emcnt . 
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DIVI IO~ 
"'0 TS 

• H 

• Ii 

• H LL 

PROJECT 
MANAGEMENT 

Dick Jilcol.tti , A iltant Director 
N.din. Hurd, Secr.tary 

Function.1 Summ.ry 
• prcvid. the In.nl 

for .11 projects 
.ctivities 

m nt structur. 
.nd d ign.t.d 

• coordinlt.. d v.lopm nt nd ex.cu­
tion of impl.m.:1t1tion pi.n. 

• directs .nd .upervi • project sid. of 
C nt r Mltrix 

[h ffice 

hUrllun t I IJ) 

• u(..,'leuc , Inl.. 



1:11111111 rcial· cOIl relurt pha. c n ulhl:c 
wa e tabh hed III (,r.lIld Junl:llUfl, ( ulo­
radu, I()r Ih ledll11eal lI1ana 'emcnlul Ih 
(kl.:ldcnlal cunlral.l b Ihc P 1 fh (, II 

kinelic <.:untrael and cver,,1 mallcr and 
more devclupmental pro..:c I.:untract are 
mana 'ed by OP 1 Ir III _L I " 

I he 19 0 0 L nderground (Ilal 
'unver 11)f1 (L ({ ) IIl.llVllle wer lu-.:u ed 

on plannlllg adduwnal Ileid e. pcrim nt 
and cvalualing prevlUU p rim nt • 

L 

P 1 cuordin.lted th' dcvelopmcn t ul II 
plan lur lield tc lin!! ul the und r!!round 
clIal galli<.:atHln (l (,) prul.:C In \ it h 
In'tun 'tatc c 'otlatlUn wlt'l the owner 
ul Ihe land Jnd op raW, ul the <.:oal 
mlllc wer 111111,11 'd . fhe teeply diPPll1g 
bcd ( ' DB) und r!!ruund cual ga IIil.JllUn 
pruJCI.I , lip rated b Ih ull I{ ea,ch 
and L 'vc!lIpmcnt 'ompan)" advanl.:ed lu 
the dc I 'n 01 a e..:und te .. t Oil tel II pu I. 
burn cunn I .1Ilt! eValUJtlO1l ul Ih Itr t 

16 

lC l. 'ume prcllll1Jnar), ite preparalion 
wa .II 0 aCI.Ql11ph h d fi ll pro) 1:1 e me 
under Ihe tedllll<.:al J1Jana 'emenl ul 
01' 1 durin!! II) 0 

I he lir I leam inJel'llun held te I In 
Ihe J) L ri.r and Program WJ ndul:! d 
dunn I 19'W 1 he re ult 01 1111 e. pen. 
menl huve be n evalualed, lind ar .. beln!! 
inl:urpu .lIed Inlu Ihe de i!!n or II cond 
lar 'er leam II1je<.:llUn e penmenl, hich 
huuld he (;UmplCled In 19 I 
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TAR 
SAND 

Lee Marchant, Proj ct Manag r 
Lor tta Harak, Proj ct S cretary 

FunctIOnal Summary 
• develop coordlOat d implem ntatlon 

plan for tar san d progr m 
• ex cut tar sand implementation plan 
• manag s gov rnment/industry 

coop rative agreements 

L I I ( ~UI1JU~1I11 • Ihermal oil 
I':,,)\I:I} Ilclu e'per"lIcnl JI1l1labora iury 
IC e,'1~h 10 dc~clop III Illl Icdll1uluglc 
III Ihc PIIlUlldl\Hl III Iud lrum l '. 

lal \alld UCIW"I . 

I JI Illll lIeplI"I' 111 lire l l1l1cU 
"'Iale, ale C 1"",lled Il) I:lllllall1 uver 16 
hillilll1 hal rd III c. Helllcl) VI~l:lIl1 

hIIUIlICII . a llll~k 1II1 · h~c malcnal Ovcr 
o p~r':CI11 ul 1111 IllJlt'nal I luunll 111 
'\clal IJr~c depo II 111 L lah . alllwul!h 

,. /11It' ,. 1, rr tlJ /I I e 1/, I I . 1I /11"H,1 " I" " 111111/ /I fC fS I S 
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u\!l:llrren(e arc "nowlI In 22 tate , I he 
hltumen 1 not rel:\lvcrable b~ prlmar> 
\111 prudul:flon In'thoo du-: to the 
extreme VI 1:0 It}' ano la\!" 01 re ervllIr 
cner' , 1 herrnal pu,\.:e c that rcoul:c 
bltumcn VI 1.:\) It} h} heat and 01 pl,ll:e 
bitumen to well lor prooul:tllln appear 
to oller the 'reate t potentiJI lor tar 
and II recover}, 

fhe Ii r t LI. T In ItU teJm 11000 
Ii 10 experllncnt LI H. I .. I , \\-a 
l.:(lnou\.t~O 111 IlJ '0 The te t \ a. tu 
deterrnlne the lea Ibillty 01 pwoul:lng 
bitumcn by the heating anti dl pladng 
Jl.:tlOn 01 lIl)cl:teo team tcum InfcC­
tI()n wa Initiated 111 th I:cnter wcll 01 

two 1:0IH.:entm.: Inverteo live· pot pattern 
In pnl III 0 ( ee Ola'ram Ii" 3). II 
proou\.:twn 01 1.150 barrel ,1I.:countcd 
lor 57 pcrl:ent rel:mer), (If the \Ill In 
plal:e ounn' 160 da> 01 operation . 
The tcam InJel;tlOn ra te rangeo I rom 
250 to 704 UPO \~ater c4ulvalcnt at 
well head pre ure of 0 to 530 PI' 

team InJel.:ted dunn' the e penlllen t 
wa eqlllvalent to 66 , 00 barrel 01 
water . I nVlrlll1mental monltonng doeu . 
m ntatwn for the U Tt T -I field 
c penmen t mduoeo .In approveJ en. 
vlronmcntal Impa t e ment, an 
I nVlronmental 1onll orlng Plan , 
a prIJ Preventiun untrol ano (uumer 
Mea ure Plan , an i, Quality Permit. 
J ' a te ' \ater lOra 'e and DI posal 
Permit , ano a ulld ''r J te 01 pu al 
Petllllt 

. . 
rh. "'r"lory OJ 1e,IIaKY, JOllltS /)1111('011, olld 11t~ (,UI' rnur uJ L loll, ('011 MOllteS()II, l'ISlIed Ihe I " ''f, 
rur SUI/(I I\pallll, 'II SII, /111 t p,,1 17, IIi·o. /,'" 110rdl01ll, Ilmlt'C'1 fOliO t'r, ulld Dr tlldr"" 
Ik,""rtJ, C'III.., 0""1 lor, (/ar "Rill) / \pllllll IIIIo( prlporollllllS IfIr Ih(' lir I SlI'om Ilood 1'\ {Jumu III 
11/ ((.'/1 10 "Xhl) ( S. (ollllrUI/IIOII C;IIIIII M eAoI , (Iah Suro/(lr fOrtJlII JellSI'll , olld (,'()I'all'" 
I(IJlh, ' "" 

..:umputen/eo re uurl:c data ba e IS 
bemg a embled lor the tar and program , 
C.untnbutlOn III tIll data b .. e In I lJ 0 

1Il\.:ludeo .maly e of ven I;or from 
tah' · P R. 'prinK depo it and a I:omplla­

tlOn uf available lIl -hou e and out Ide 
data Lu lamu clentlfk Laburatory 

L) ha been a embllng en~neering, 
IOgJl:ul. enVlrunmcntal, ano other data 

to a I t 111 the pnOntllatron of everal 
maJur depu.1l 

Other IHuJel:t ~y LLT ' ano upport 
orgunllatlOn 1I1 'Iuoe re eareh un tar 
anu prt)I:C In' inurface plant , epara­

tlOn 01 OIl-water ~::1lI1 iun. ecunumle 
c\JluJtlOn ul 111 ItU Ill] recovery pro­
I:e C , ph} Il:al propcrtle , ano upgraulI1g 
II I the proOUI:I L . L publl heo a repurt 
dunng the }-car on a prellmmar)< el:OnUIIIIC 
evaluatIOn 01 the 1I1 Ilu combu lIun 
prul:C ,ba U un LLT field expenment 
re ult . 1 he mver ity uf , yoming i 
re cardllng vi eu ity-temperature relatiun­
Illp . thermal conduetivllY , and heat 

('apaw) uf tar and material . Re eareh 
I .II 0 belllg done un VI -breakt;", delayed 
ell ).;in " ca tal> lIl' crac"lIlg JIld hydropy­
rilly I 01 tar sa'lO buu 'nen at the 111 

verslt) 01 tah , 

DOL , through LLT , IS woperating 
wllh the Canadian government. and the 

Iberta alld a katchewan provlllcwl 
governmen t . 111 re earch and devebp. 
ment program for tar sand ano heavy 
011 IX poten tral wupera tlve prOjects 
ha~t.: been developed . The e mternational 
euoperallve lion could ave time , 
reUUl:t 1:0 t . reouce techmcal mk, 
improve the re pee live re eareh and 
oevelopment program ul the two I:OUI1-
tne . and enl:ourage expanded aCIlVllle . 
to\ aro cOllllllerClahlatlon of tar ano 
re 0 Ircc , 



.'110111 I"Udllt'1/1I1l IId/llj tilt ~("fI" DlflfI/I/~ IJld, Le(, Ttll I DOl Ol/J tilt (,III! R f) ('II art 
IIII'eW 'OWII( (1Jt' !IOSlbtl11.1 uJ { CC; III s(I'''pl)' dlPfltnl( bt'Js uJ coal li t' r ROldIlIS , 1I ')'uI/I/l/1( 

19 

L 

COAl 
Theodore Bartke, Project Manager 

Nadine Hurd , Project Secretary 

Functional Summary 
• develops coordinated implementation 

plan for uee program 
• executes uee implementation plan 
• manages government/indu~trv 

cooperative agreements and cost· 
shared contracts 

Iter the I:umpletlun uf fuur (, 
ticld te l. In 1979. the l) l. 1I11plcmenta 
lIun program lur 19 0 wa de Igncd tu 
evaluate the re ults of prcvlUu field 
te l. I hree field te t ItC. lI anna 11 
(phaes :! and 3) lI ue (reck 3. and 
Rawlins ret I. were cured. and the eure 
an~ly led tu deterrl1lne pu t·burn dlar 
<lcten til: , In additHln 

• The DOL ('ulf R;.' careh Develup· 
lIIent Cumpany contract wa mudl 
lied :) II1duue a cund tceply 
dlPPll1g coal beu (, te t The 
I:untra.:t tel.hnH:al management re 
pon Ibllitle for thl .:untract were 

a igneu to LL. ( 
• urah report ul Lee.; potcntlal III 

\\O a 11Ingtun tate by lLTC, andla, 
Jnd Lawrcl1l:e Llvermure :-' atiunal 
Laboratone. wa prepareu 

• prci!nllnary plan wa draltcu lur 
continued ((, al.llvlllC 111 \\ a h· 
II1gton ' tatc 

• A 1\ th Jnnual L nuergruunu Coal 
unver IUn ( () y mpu.1U111 wa 
ponsureu by I)Ol, lL T at hun . 

Ok.lahuma 

lI anna 

Ithuugh adultlu,lal (, field te t 
are not planneu at Ilanna 111 the ncar 
future . there wa \:On Iderable Jl.tlvit)' 
at the ite dunng the) ear Wyumlllg 
I) partmcnt ul L:nvlrunmental Quality 
(DL.Q) R I) li.:en e nece Itatcl! maJur 
environmental munitunng effurt at 
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lIal1Jl ' , part Icularly In thc area ut 'ruunll 
wa t r 4ua lit LL In 'flU I t}'llrolog} 
I a k t'orl.c (I It f I ) obtalncd the 
nece ary llata for thl Ill", n . 1 he 
lla ta re4111rcll al 'lllflcant llrilhng. 
conng, anll loggl1l' pro ralll at thc 
lIanna It ', tullowcll by a grounll water 
o;amphng anll analy i pro 'ram. I he 
'mplillg anll analy c wtll continue for 
everal ycar 1 he Divi Ion 01 Rc ource 
haracten/atlon anll LnvlfOnlllental 
clcncc will \.Onlluct tJle \ampllllg anu 

analy I program "I he orncc of IlVlron 
men t unll 'on erVa tll)n Will pruvillc 
lI11erpretatlOn of the llu t3 anll ubllllt 
the hcen e appltcutlOn III the 1)1 Q 

llllflll)nal lund w re nHldc available 
for the po tburn conng and evaluation 
ot lI anna II , pha e ~ anll 3 . l en rutalY 
hole were llnllell III lletefl1llne the 
appro Illlate burn lOne boundane , then 
I ~ alllllllOnal hole were dnllell, cored, 
and loggell tor core .snaly I purpo e . 
1 he e have been ana lY/ell, and the 
re ul t wtll be revlewell anlllllleipretell . 

II reek 

dllltional funll were al 0 malle 
available to Lawrence Livermore allonal 
Labora tory (LL L) for the pu t ,burl') 
coring 01 lIoc reek 3. her In pel..llOn . 
LL wtll hip \.ure ampl to LlTC 
ll> he Inclullell III the ongoing anal}' I' 
anll evaluation of po t-burn core 

Rawlin un Te t I and e t 2 

In III 0, aullitlOnal funll v <!re maue 
available tor the po t·burn conng Jnu 
e aluation ot DB) t 1 anuumc lie 
preparatIOn 1~1[ let ~ . PrimalY pruject 
acttvlllC uunng the year have been the 
lle I 'n of DB 1 e, t ~ , anu the moulll ­
catIOn of the contract 10 rdlect chan 'e 
111 the llesign anu co t ul SDB Te t _. 

Tono Proj t 

In 1979. Cungre applopriateu funu 
to 1I1ve ligate the lea ibtllty ul 111 IlU 
ga itlca tion Ill' coal III the tate 01 

Vv a IllnglOn Tonu Ba 111. \\lth1l1 tJle 
entralta 'hehali lllStri '1. \\.1 clIO en 

for ue tatl II charactcnlatlOn bCl"au e: 
(I) a large 4uanttty of ubbitunllnou 
coal i cunta1l1eu 111 the (entralta 'hehalt 

UI tnct, (~) although the 'eolo' ul the 
UI trtl..l l!> comple\, there I enough 
gcntle !ll·nlllucrate 'clllo'IC trUcture to 
warrant I,;()n IUeratllln J an unuergrounu 
coal ga IIi.,allon IlC , anu (3) a putentlal 
market, the Centralia 'team lIcctric 
(,enerultng Plant. I Ilell withlll the 
UI trtl,;t 

prcitminary plan for a ( t. ,.eld 
te t In tJle l ono 11.1 in \Va devdopell 
uunn' the year . ba ed on the preltnunary 
Ite characteri/atiun re ult . The te t 
huuld provlue : ( I) an a ';llIcnt anll 

curreiatton of plcburn ItC I:haracter· 
ISltC anu the ga IIil:a tllln proce , (::! ) 

an a e ment 01 pmlluct ga 4ualtty anu 

I'mJLlCl/o" \\'d/ UI 1/11 /lOIIIIU II I C(, It'll 111. 

SIlt· 1\ III h. ' , '\ I"f/'J /0 II! (I"~/llul ol'l'l'Orl1l1('1' 

~o 

It poten ta l u e, anll (3 ) an a e ment 01 

Ihe crmronmcntal effc(.. t of the ' 
procc un lucal watel , air , and land 
ljuallty. 

lead (;ellle r fo r lInplellIentatlon of 
the D I ( p~ogralll , LL r will pro­
vide pro el,;t mana 'cmen t anll techntcal 
upporl for the Tono ProJect. 

1 he ~ I tl! nnuaI nllergrounll 0.11 

p 11 ored by 
lY)l LLf ', wa h on, kia ­
huma In July. i ty- even paper , covering 
a bruad range .Jf tOPIC Im portant 111 

' (; technulog , were pre entell ... num 
ber of pape r , by LLT ' per onnel or 
pon orcd b 1> L/LL 1 we re pre en ted . 
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I iIrn ',for" , GI'Okllll tIC'S 'nl1ll'l/('al Brall,1t 
I/allal(a, workl/I/{ m Jidd I buriltory ... hae 
"ota pmJl/t'I 'ilS and oil alla/rses are lIIuJe. 

cUlta' VII Sltale PrOJect ~/alla er, 
IIIttllll/f '/~Jt to "~ItIJ P,'Jilral' Jail/ie, ,1/tlall 
Sto/aIlUI'IC, Brallk" Kapur, alld hall 11l/ato,'" 
Tilt )'ulfo 101'1011 ddt'gatldll mlteJ LI re tu 
/1/1 1 SI/~at' (J/I ~ltal r<,c'()I'c'r) IIIc'tl",Js that 
ilia I appll to tit" IIti .ltalt rnol/,,'es "1 
} I/[(USlarlll, 
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011 
SHAll 

Bill little, P;Qi~ct Manager 
Charhltte Miller, Project Secretary 

Functional Summary 
• develops coordinated implementation 

plan for oil shale program 
~ coordinates til execution of the oil 

shale implementation plan 
• manages government/industry 

cooperative ayreements 
• manages DOE Anvil Points 

Facility 

Dunn I 19 O. the 1-0 II Lnerg>, Oil 
hale Program I:onl:cntrated on wuphng 

relevant re ean;h and development acti­
vltle with major field proJel:ts, Lmpha IS 

wa plJl:ed on the u e of the leld project 
site laboratone . where (.oncept 
de~elupeJ 111 mall- I:ale labora ory cxpen 
llIent could be te led at or near fuU- cale, 

cidental il haJe. Inc, 

Pha e 11 of the 'ooperatlve Agreement 

h'ltltJral\'ln/{ a amph oj Italt' wi Jrom tl,,' 
It,'ater-fro'atu 111 tltel:.qulty Bx pro/~('t IS 
Tom 1/01111, Vperal/ons Supetl'isur Jor teams 
RoJKt'f 
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with cCldental iI hale. Inc .• began on 
June I, 1979. Thl pha e ulc1ude (I) 
the rubbling of nve small (~. - Iled) 
retort to betler define bla tlllg para­
meter. ilnd (2) the mmmg. rubbllnl( . and 
-e tor:mg of two wml11erclal· lied retort 
165' 165' x 260' high) lwo 01 the 

Y.- Iled retort are to be partially retorted 
to test two d.I'ferent r tort ignitIOn 
y tem a direct fired and a hot mert 

ga generat..>r The two larg COl11m rcbl 
retort (7 and ) are to be retorted 
imultaneou Iy tartmg about December 
I I. 

Major accompli hment thl pa t year 
include the completion of all dnft and 
VOid pa e mlnulg lor both the 1,.- Iled 
ret~rt and retort 7 and ,and the tart ­
up of an Igllltlon te t of one of the mailer 
retort 1uch of the (;on tructlon, m lrU­

mentation if) tallatlon, and environmental 
upport are well underway in preparation 

for the Ignition of the two large retort 

eokineti , Inc. 

During 19 0, Pha e 5 of thr Leo­
k1l1etlc oil shale project wa concluded 
alld Pha e 6 wa Illltlated . The proJ ct 

localed 70 mil~ outh of ernal. 
tah . Leokinellcs I te ling a concept 

for hori/ontall retorting relativel> thm 
eam 01 Oil hale that he under hallow 

overburden (Ie than 100 feet) . By 
drilling bla t hole through the over­
hurden and into the hale bed (about 30 
feet of shale) and then bla t::1g the 
formation, the overburden i rai ed and 
the hale bed rubbled . Thl allow 1'01 
permeablhty U1 the undcrlymg hale . 

Ir-I.1 (mJection), 011' ga -out and 
plOdu ·tion well . a well a in trumenta­
lion well , are then drilled 1I1tO the 
rubble -LOne and appropriate plp1l1g and 
In trumentatlon ,,~ ;;,ulh:u. Finally . the 
rubbled hale LOne I Iglllted at one end . 
retorted horizon tally . and the product 
are removed at the other end . 

Th la t Phase 5 retort wa 10 ' 
Wide x 156' long x I ' thick with 26' 
overburden . Retorting produced 5,547 
barrels of hale. which repre en' a 
re over) of oil approximately SO percent 
based on ischer A ay . The fir t Pha e 
6 retort i the size (~I 7 >. 230 30) now 
on ide red ommer I I. ThiS retort con­

lain a potential of 50,000 barrel of..>il 

and a SO percent Yield I e peeled . It 
ha been prep.lred and tglllted . 

quit Oil o III I'an 

mall ljuantltle of hale oil are bemg 
produced from two production well 
at the DUL/Lqulty II Company 13x in 
1IU Oil hale PIOJ ct . loca ted we t of 
RIO Blal1!.:o, 'olorado . team injection 
wa lIli tiated in eptember 1979, to 
demon tra te the technical iea Iblhty of 
u ing uperheated steam to retort in Itu 
Oil hale in the reen River Forma:ion 
"leacheJ" lone . Problem with the uper­
heater limited the cOlttlnuous injection 
primarily to turated t am injection ; 
mje(;tlOn of up rheated team wa po ­
slbl for only four month . 

new Illghl!r pre ure heater-treater 
wa in tailed dUring December, to facih 
tate paratlon and handhng of the 
highly VI cou hale oil, WlllCh I bell1g 
produced a an oil water emul ion from 
two of the five production well . t the 
eml of December . production from the e 
wells wa till very low . a few gallon of 
hale () il (nI>.ed 111 50(1,(,00 barrel of 

water per da . Oil p! .... duction I e pected 
to n e rapul!, a more of the formation 
reache retorting temperature from the 

contlnueu inJ clIon of superheated team. 

The producti n well ' were modIfied 
tWice dunng the pa t year to enhanc 
water production . In March. the wei), 
were perforated in the lower permeable 
lone, nd. in ct ber , they were per-
101'3tec! 111 the upper permeable regIOn of 
the leached lOne . This cau dam rked 
increa -e in water production. alld re ulted 
in a (;hange from the U1itial diagonal 
sweep pattern of the leached LOne t a 
horiLOntal sweep pattern. 

Illinoi In thute of Technology Re rch 
In titut (IlTRI 

In 19 0, lIT RJ and D Signed 
cooperative agreement for lauoratory and 
field te ling of in itu production vf hale 
oil and tar nd bitumen b radio­
frequency RF) heating. Laboratory and 
analyucal tudle have been conducted 
with oil hale sample from lluee prom­
I II1g field ite : vintaquin anyon, 

tdh, lIell 1I0ie anyon, tah. and nvil 
Pom t , olorado. The laboratory and 
analytical tudie have primarily invvlved 
he Illea urement of dielectric and thrrmal 

properties . In addition to the labora tory 
work , llTRI conducted a h rt-term field 
Ie t in the oil hale of Avintaquin anyon. 

Awal 11l'''- oj rhe Annl POIIllS jaca"y looklll tOIl'ard the south Spent shalt disposal pII shown 
to lej t and below malll r tortlll ja allies Th,s [acain pro~'Ides gOl'trnment agencIes alld prlvatt 
enterprise with opportufllties jor jield research III rock Ira mentatlOll , r/!tortrn and tnvirollmental 
studies 
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To C'unup 
YI I.m 
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"'$1 " concepllon oj a G okmtut'l relort depicll 

In lilut of a Technolo (I 

he I T 18·month ontract activity 
began late In 197 . The objective of the 
project I to determine the ~ a Ibility 0 

relOJrtlng ea tern Dcvontan hale at high 
pres urc in a hydrogen atmosphere. The 
IG ·d velopcd /lytOrt pruce will be 
evalu ted . The IGT Ilytort Proce 
Development nit (PO a semi. 
continuous retort capable 01 op rating 
.It hydrogen pre ure up to 500 pig, Will 
be u ed lor the retorting. The PD IS 
de igned for throughput rate of up tu 
one ton per hour 

I:. tern .. shale are 01 the Devo. 
nlan geologiC age and are hydrogen 
deficient when retorted by the usual 
method u ed for \ e tern I:.ocene shale. 
I: may be po ible to obtain conver Ions 
of up to 0·90 percent 0 the organiC 
c rbon to gas anll oil with the I T proce . 

Do hemical ompany 

s of 0 tuber I , 19 0, the 0 L, Dow 
henllcal omp 11 contract , a 4 ·mon th 

feaSibility program directed toward, 1I1 

itu e traction method from La tern 
Devonian oil hale ntrlm 011 hale in 
the Mlchi an Sa in) , wa brought to a 
contra tual onclusion . The four.year 
tudy onslsteJ of four ta ks (I hale 
haractenlallon, (~) In Itu racturing 

and e sment, 3) In ItU L tra lion 
Trials , and 4) Lnvtronmental , Public 
Poli y, and Legal A se men t 

Fort -<>ne topical report were gen. 
erated in Task I nd re available from 

'om IoW"1 

AI,'n'., 
.. PIpIng 

Ihe burn jrotll und prexiu lion Wt lis 

atlonal [echnt al Information 
wealth of data IS avatlabl 

ervlce. 
on the 

chemical, phy ical , 'eologa; I, mlneralog. 
Ical , and lithological prup rtle of ntrlm 
hale . Large: number 01 tratlgraphic 

cro cctlOn and map were prepared . 
Ta k :! covered the Inve tigation of three 
techf1l4ue for 1I1 itu fractunng of 

ntrim hale . The three procedure were ' 
(I) Ilydrauilc fra.:turing followed by 
e plo Ive fracturing, (:!) hemlcal under. 

re ming foU wed by explo Ive fra tunng, 
and (3) plo lye underreaming 

The ntrim hale wa u ce fuU y 
i nited in Situ at the explo ively fractured 
Ite nd lOW Btu ga w produced (5.50 

Btul cr). /lowever, a the forrnatlon 'Nas 
heated, the permeability decn"a ed, and 
I 'nlfi ant elf· u tained combu tlon wa 

not .Ichieved before the contract work 
had to be dl continued. Becau mterwell 
commUnication would return to prebu(Jl 
levels fter formatIOn cooldllwn, therm I 
e pan Ion of the 0;1 hale wa con idered 
a the m t likely ca ... e of the perme. 
ability decrea e. 0 liquid oil we re 
obtainell. 0 Ignificant environmental 
1m pact w"re ob rved other than phy Ical 
1I1 ruptlOn of the land urface . 

ational Bureau of land td ( B ) 
ontra t 

In fllld·19 0, developm Ilt and refine. 
ment of l11gh frequency electromagnetic 
(111 L I) mapping technl4ues wa begull 
nt the B labora tories in Boulder , 

olorado. The goal of tht: project i to 
determine If 111gh frequency electro. 
magnetic r dl tlon can be u ed as a reli. 
able probe (If in Itu retort parameter , 
uch 0: VOid volume and partl Ie ize . 

Al'rlal pholo oj Bx /I ,wlh Black ulphur era/.. In jorl'Kround The road 10 Iht' lOp oj Ih rid 
h.'hlnd lire Slit' Il'ads 10 a mt'/forolog/(:allvwer Tht' l,'a ler Iroldlng pOlld IS on a ht'lILlr helt)" Ilrl' $Iu. 
and lire ojll'npl1 lIaler slOragl' lanks ar In a h.'lILh dlrl'C ll, ahm't lire sleam gtllerallon hutldlll 
fllgh prt'ssurl' IIt'am Ime arl' I'i Ihlt' gomg 10 Iht' lII/t'C IIOII IIdls on Ih l' sill' alld Ih Oil ('parallOlI 
hulfdlllg and slurage' lanks arl' 10 Ihl' righT oj Ihe pailI'm '1'(' l1s. 
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IJunnll 19 0, d velopm nf of a data ua e 
01 dielectric con tant mea ur ment 01 II 

lale ' mple wa b Ilun. The op.:n cir-
CUit meh urement meth d II ed 10 the e 
lUdle I Ignlficantly different frol11 

previou Iud technique The Ulltlal 
re lilt have demon trated the lar~ In ­
fluenc of morgal1l - minerai matenal 
on the diel tric const .. nt he con truc 
tion 01" ample holder for IInulation 01 
the 111 Ilu retortmg envlfonm nt wa al 0 

tarted in I O. Thl de 'ic will enable 
tllelectllc con tant mea lIr ment to bl! 
made at the temp ralllre and pre ure 
e pected dunng retorting. The dielec­
tric constant mea urement~ and the 
i.lve tlgation of everal potl!ntial method 

of perfornlln' III I 1 mappll1g will con­
tinue 111 19 I . 

upporting R reh 

RIO Blanco. retortmb model. 
d veloped by L.lwrl!nce I.Iverlllore 

atlOnal Laboratory . were te ted dunng 
the retortmg 01 the Retort Tracer 
tc tlng 01 rubble pLIes and V 10ggIOg 
of bore hoi apd ubble pile urfaee 
werr perform d by l'1 . 

1 he andla atlona! Laboratory aI..-
cer ted re pon Ibillty lor lullm trumenta ­
twn 01 all e penment at the ccidentl.1 

ogan \ a hlte. ThL include the 
111 trumenta tlf n lor their mini-Ietort . a 
well a for the full - lied Retort 7 and 

Corrugall!d lleel a/el), bamers are I!I III place al a DOl 'lundt d Do .. ChullIcal oil shah lesl //I 

MIchIgan . 
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andl<! al 0 did detailed plannlllg for 
10 aumentatlon nd retorting of a small 
retort t the Leoi<.iJlt'tic Ite 

IJ tailed envlfonn,ental re earch pi n 
were developed for the tJ 'cidental . 
G olunetlc. Rio Bianco , and Lqulty 
proJ ct The e plan mc1ude the testing 
of envllonmental control methods anu 
trategJe for air and water, weI! a 

.e tlng Elaborate mple acquisition 
methodologies 

rhe nvB Point facIlity w.. blought 
h'l k 111 to the main tre m or the 011 
hale re eurch and development program 

with tht' move of the Lo lamo clen­
title L boratory rock fractunng expert­
ment from the olony mine to the nvil 
POlOt mine detail d Ite rehablhtation 
plan wa developed for the facility, nd 
work w Initiated to repair or r place 
major part of the wat r y tem there . 

plan to e tlngui h fire m the hale 
pile wa developed and initiated dunng 
thc year. Lxunguisillng the hre requi re 
1I10vmg a large portion of the pLle. Ap­
pro lI\lately one-half to two-tlllfd of the 
affected pLle wa moved dunng the year. 

ormal reljue t to u e part of the 
I ctli ty fllr an oil shale worl ... er trammg 
program W ' made by the tdte 01 '010-
rado III the 1,Ilter part of the ye r. Inv -
IIgallon of methods whereb}, thi could 
be accomph 'led were il1lttated. 

ncw Program pp rtunlty f)ti e 
tur the de Ign of cOll1l11cr .. tal· Iled 
lIrfaee retort wa Initiated. 1 he Paraho 

and uperior com pant 
the work . A urface hale Demon­
'trallon Office wa e tabh hed to manage 
the cuntract re ultlng froll1 lecllon 
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OFFI(( Of "E EARCH 
A~O O[VElO'M[~T 

PHOJICT tffORTS 

A W ~ , 

RISIARCH 
I DIIIIOPMIIT 

D'V_ 
IffDII' 

• WIIO 

• HOW 

• HOWWl ll 

Jim W.ber, Assi tint Dir.ctor 
hnit. TIvlor, Sec:r.tlry 

Functionll Summlry 
• provides ml"lgement Ind technicI! 

direction to six divisions 
• mlintlins Ind develops lETC 

tr-1hnology bese 
• provides techniCII expertise for 

project efforts 
• directs Ind supervises functionll ide 

of Center Mltrix 

he f/lce of Re earch and De elop. 
ment (O RO) i respon ible for maintaining 
a trong technology ba in otl hal, 
tar . nd, underground coal conver lon, 
allvanced proce technulogy, and fo II 
en"rg ohd w~te amplmg, and for 
upportlng LL T prOject actlvitl unller 

thi: 0 flce of Project 1anage,nent. Th 
technology ba e is maIntained hy definmg 
anll developm~ areas lor new 1111 II a live , 
partIcIpating m the plannmg, e eculion , 
and revIew of lead center proJe\..t con. 
UI1UIn' th developm I1t of Ll 
e pertl e III fo Ii fuel techllologl , Ild 
COIllIllUlllcaun' te hnologl 31 develop. 
ml.lllS through publJcatlon ,pre nl1[ion , 
comlmttee aCllV11i . ympo la chaIrman. 
hIp . and propo I revIew . 

RO con I t of SIX funcllonal dlVl' 
IIIn Lnglneenng, LnYlronment I 
'fence .. Op ratIOn, Ph i al Clence , 

Re earch UppOI t nd Re ource h rac. 
terilatlon. RO re earch project support 
re arch and u velupmen[ m uil shale, 
[ r Jnll, and unller>round co I conver Ion . 

Ig/1l Icant porllon of ORO CuvllY I 
carnell out by area U/1lyer Itle ,Including 
the nly .. r II}' 01 W omll1g, the nlver. 
II) 01 01 rauo, olorallo t Ie Lnl 

ver IIY, oloradu 
/1Iver lIy 01 11IaJlO, 
ew 1 \1 '0, anll [he 
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Th. /('(IIII/('al ti (QII II/ p,d,lllllll./rl ti. I II lo, 1'f()(OllpC co",,,,,,ual 'Ullfl mmillier aft' htlll~ 
d,UIISf J br Bn/c. IIdtilllh . ,\/I,m 1funal/l . and Bob ~k/.lfltiQn l ~ IUul101I ul (lit tierlgnr If bem 
contill('I.J;n IIPPor( "f 1''''1' "I mana~..,n III QUailie QIIII,' SO f) IIJ/ln III f), III'" 
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INGINIIRING 
Bruce Sudduth, Division Manager 

Ro Robinson, Divi ion Secretary 

Functional Summarv 
• valuates p rformlnce of fo it energy 

extrection, conversion, Ind upgreding 
proces es 

• det rmines technic.1 feasibility and 
engin ering methods for proce 
scaleup 

• defines and interprets reaction kinetics, 
fluid mechanics, and fracturing 
svst ms for in situ proce ing 

• develops and appli s mathematic.1 
mod Is of process operations 

Th Divi Ion of ngJlleenng I re pon 
Ible for proc mg tem to recovel 
}-nthetic fuel from coal otl hie, ,JIld 

t .. r 'nd The e re pon Ibtlltle lI1c1ude 
defll1lllOn. d velopment, -nd evalu tlOn 
of potential re overy t chllologle on­
vcr IOn and upgradll1g of ynthetlc fuel 
produd are al u evaluated a a part oj 
overall proce mg reqUIrement Proce _ 
II1g technology nd e p rtl C I developed 
through e p nment I proJ"ct Ir. eal.h of 
the five eetlOn [ nglne ring team ar 
organlled from the e ctlon to uppl 
pmce technol.} l III upport of major 
demon tratlOn projcct 

fmetllr hl1ol og 

The I rJl.ture Technolog)- ectlon 
evaluate fragmentation and rubbhng 
III thod . which are u cd to pr pare fo . II 
energy Ie ource for In ltu pro~e II1g . 
OLI hale lllinll1g and rubbling technique 
hJV be n evaluated in conjunctIOn with 
field adlvllie conducted oy cCld Illal 
011 hJlc Inc '. Leokll1ctll. . Inc. and 
RIO 81anl.o 011 h Ie l ol1lpany. lia IC 
bl tlng data from e\penmental project 
Jt Lo lal110 clentiflc Laboratof} nu 

Jnula Laboratone are II d to evaluat 
the re ult of th field ul.th Ille. ub-
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III IH.:e \)(:1 teJ wrth unJer 
111 lficatron OIl u evalu.II·J 
cuntract wtlh Ohlu 'ta te 

ruunJ cual 
th f\)u~h a 
niv r II). 

h l11i I in Ii , "Iuid U nami 

hemlcal re Cllun . nJ l1uld nuw 
II I trrbullon 111 fll II encr '} pU .. 'ce 111 11 
arc defineJ by the hClIlICJI h.ln elil: 
HUld I namu; S I.tlun. B II. Jata from 
laboralur> e. perrment re u J Iu 
Jevelop IllJthclllJtreal Illudel uf pr c.; 

opcr~ lIun I he III Id I all! u eJ fur Ihe 
preJII .. llon and cvaluallUn uf recovery 
> lem pertnrlllance . I hI elllun al u 

pl(lvlde malhcmall~JI nwdeJrng e\pIH' 
II f r enlerwlJe (ICllvltle . 

Lahoratory e pCrlm nl lrun ",cu c 
on a beller JefllHlIlln uf ph) Ical and 
,hemlcal proce e a 1l\.:lalcJ wllh ulI 
hal returtlng Dl fferenllal canl1lnll 

calunmetr> I u cd til Idcnlil endo· 
thermIC mineral reaCllUII at rClurlln' 
telllperature new laboralory Jpparalll 
WJ con truclcd 10lnve IIl1atc m chanl m 
fllr !..cro 'en decompu Ilwn and Oil 
JCllraualwn dunnll 1111 hal relollinll. 
Spenl hale IIlple frurn Ihc. e c\pcri· 
ment WIll he analpeJ wrth nuclear 
ma'n lie.: re Imance t dlnl4ue III Ihc 
L>l vl rull uf Re earlh UPPllrt Iu uCler. 
IIlIlle Ihe nalure Ilf re Idual carbUIl from 
011 I'ule returtll1 '. Thc IOlll1allUn uf hale 
OIl Illi I by conveC IlVc heal Iran fer with 
1111 hale rubble is beIng tuJled lInucr 
II cuntru,-I wrth Ihe l nlver ilY of ahf· 
I)Inla. Be rl..eley 1echanlSIll fIll ml I 
Jep ) rtlon and Jralna 'e III rubble heu 
are .II u eln 1I1\C IIgateu a a p.11I uf 
thl contraCI . 

\ ell Ill' and traccr IC I ha\c bcell 
u cd 10 t!\aluate prl)~e Ing anu rubblrng 
performance al e pcnmental fielJ I'C . . 
(,J tra~er Jre lI1j \;leJ In tu Ihe hun· 
LOlllal relOrt .II the (, ul..lnellc fielJ 
rte near ern.11. L tah to e\.!lualc flow 

ui trrbuuon and lea!..agc . (han~e In fluw 
dl trl buuun dUrin' uil hale relurtlnll 
ar al u dClerrnrned by IrJ~Cr Illjc\.lIun 
at the O~cluental Ii lu te near Lranu 

olorado. ra..:er te I are al u 
tar and fa lu rte ncar 

alrp r lUg! and duwnhule 
leI VI run urvey h ve been u u tu 
ev luat ru bble Ill; and bla I hul 111 leg· 
rit)' uunng the prepar lion uf Retort 0 
at the .J Lea e Tra t re ult uf 
the e effort. LLl ha b n reque ted 

to partl~lpate with /{ IO UlanlJ III the 
Jevelllpm lit uf Returt I . t I ru Bhnco. 
fh e c te t OIre du.:Jul d lu enJ In 
earl I() I. 

1.llhclIIJllcal 111 Jehng ICIlVllle <Ire 
pnlH:lpally ~IlIlJu'leJ unller contract 
wrth unlver Ille JnJ Indu try . I he nr 
vcr II} Ilf Wyulllln wa re4ue I d lu 
pr \\IIJe mlldehnll UPP If lor Ihe LI J( 

10 vUIJ relortlng IlI01' I T hc nlvcr· 
il} 01 \\- > ominlll aIr ad} under I.untrac l 

te t • have I old to an hyputhc I uf II 
han!"ln' In . dvane.:e uf the team front in 
Ihe tM and re uun.:e. 

Pro and v luati n 

I edllll~al and ee.:onurni\. fea Ibllr t ul 
I evalu' ted 

1/" op. rOlltJII 0/ 1/11 I ~1I1()11 r,'llIrt UIIJ ,'/I.",JlllI/olllol nJIIlml <'I/Illpmolll is 0 \/ './1110 J ttl ,., IIl1r 

hI J),e Ifort" J)tJI, Sit" .10 I . tJlIJ IIIJI I (lIIf [/11 '1IIrtlll, It U /111111 ... J lit, «"'P"OIUIIl II/ 
• I '01 II /( JI 1111111 "lilt Ii'I/I{'/. 1/1. II 10" I" Itll/uzloh," lin . 

tu pruVlue rnathemaucal mIl del fur 
rever c ~ulllbll lIun linklllg and furwaru 
'a ifl\;allllll In lIndergruunu .:ual \;unver· 
IOn \1 oueling gUIJan..:e lor Ihe de Ign 

and uperallun uf Ihe fir t tar anJ held 
Ie t uf a teJIll Inje..:llun pruce ha be\"1 
provlJed unuer a I.:un lra ~t with Inlel ' 
Cllmp Re uurce 1) velopmcnt wnu Lngl' 
neerlng In.: . Ob f\ U temperature :n 
the munrturinll well t the lar anu Ie t 
ite have been imulateu b} a Ullllllg nu 

vertical flUId flow ,IOJ un tead} tttte h al 
~ondu,u()n through an 111 tlnlte lab WHh 
a fi ed temperatur at Ihe urface fhe e 
re ull , 1I1 CIlmbinauun with the tra..:er 

2 

,tuule ale u eJ lu uetinc 1'I.:enllves fur 
app1r~alion uf new pru~c tedlnululll • 

ppurtunlllc !ur develuprnent ul new 
fo rl ener 'Y re uur.:c' anu 1I1lP~UV d 
rC~UH r} tedlll14ue ar aUdre cd III 
th c etturt~. 

lIun/un lal ulI hal ga IfrCJlIUn te t 
have been cornpleteu wrth bUll. !'ever 
und furward \:ornbu tllln With rever e 
cllmbu lIun nil YI Id. ure II neral\> Ie 
than 0 per.:cnt. anu gu 4U Irt} I d . 
JPpUUlungl} puur. he be t ga qu htyof 
abuut 160 Bill f i ad Icveu at luw aIr 
II1j ~lIlln rale La 4ualHY al u deerea 
with increa rn I pre ure With furward 
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continuatlun hon/ontal 
111I;ation te t • 

lor 
hale 

n w 10 VOid retort ha been lub­
ril;.l!ed - nd delivered to L . fill 
apparatu Will enable the determlllJtlun 
of mll11mUIll VOid condition for 111 ItU 
011 hale ret rllng. In th e xperim nt . 
rel,;tangul r bnck 01 otl hale retacked 
in a regul:.r fa hlOn . new wire .. ;, h 

mbl d nd operating to \:ut 
pi ~l h P 01 oil hale for pacer 111 

II Ie fir t retorting te t . 1 he 
I.,,;ililate uniform dl tnbutlon 
percent vuiJ dunng lhe initial erie 01 
t.! t 

n Jrran m nt With Lu 10.11110 
S~'lentih\; Laboratory hu been develuped 
to creen CUnOl1l1C valuation ul alter 
nutlv r cover pr c e Ba Col e 
economic )1 ullace relortlng. 111 \.ombl 
n.ltlon With v rtlcal mudlfled in ItU 
returllng. have been compl ted for veral 
Ull hale pru<.:e 111' technologic th r 
~J tudl h· ve cumpared different 
pruce chcme lor production 01 
hydrogtl1 Ir m oil hale . Th e tudlc 
pruvlue bi! I for lI10re d tailed evalu­
ation . uch a a comp n on 01 Iternatlve 
II1j Cllon ga compo ilIOn lur the opera. 
tI >n 01 mudlfled In itu retort n evalu­
atIOn ot 111 Illi (;oll1bu tlon proce Ing 

tor tJr and reco ... ery ha b en completeu. 
Jnd n economic cum pan on 01 oIpplica · 

tiun lor under round 1:0' I . iflcatlon 
I - I II underwilY . 

" lopm nt 

I he Prol:C I) vel pm n t eetlon 
c nduet ptlot· cule e penment und 

p rate field te t to determll1e control 
e I r ynthetl\; luel production . 
perlormanl: nd operating condl' 

tlon re then compared with the mathe­
matical III del predu.:tlon 1 he experl. 
ment pr vHle datu lor proJCctlon 01 
commercial prOdUl:llo/l econ mics 

I he retol tI"'1 e4u1pment at the L 
orth Ite w r cOIHlItlOned lor luture 

te t program Relurbl>hl11ent 01 the 
10·ton retorting y t m loUowed com­
pletlun 01 te t with the 111.111 an ntrlm 
hale fhe product reeo cry y tem wa 

(II ii. mhled to In peet f· r (;Orro IOn and 
to remuve ulfur depu It Rep:ur . nJ 
replacem nt were compl ted a nece ary 
The I Oton retorlln g equlpm nt Wi! 

modified to IlH;ludc IHOVI IOn lor II1 C r 
poratll1g pollutIOn con trol c4ulpmcnt 111 

the product rccovery y tem . n initial 
te t of envlronmcntal cO'llrol technologle 
W' cl)nducteJ 111 c up ration with th 
I)lvl ion ur [nvlrunmenfal elence and 
the Lnvlronll1ental Prute\;tlun gency. 

Proce. development engll1 er I)artl 
clpJted ith the ar and Projec.t In th 
completlun 01 the I1r t l T field ex 
penment to \e I t.lr sand recuv ry with 
a tcam IIljectwn proce The field te t 
wa de Igned a 2 cuncentr".: 5 pot well 
pattern to r \:uver) bitumen Irom a 
451uut . r.d tone Ulterval in the RlIll ­
rod, m mber ul the Me aveice I":orm' tlon 

near \ 
barrel 
)1 th 

Pr du t on~ " iol 

1 h I'roduct 'onve IOn, ptVadin 
e tion determine: proc In ll re4ulre. 

ment to ub titute ynuletic rude 
otl for p trol um In conventIOn I refll1· 
ene Prm;e II1gheme rc evalu ted 
for bl ndll1g ynth tic I,;rude with 
petroleum to lIlee t rennery pe\.lhca tl on 
lor Iced tod. qUality . 

BI nd of (, 0"111 II S hale oil WIth 
It mont p trol urn crud have b~en 

:l1l1l11ed lor tabllll .' 01 d Hllate Ir' c-
liol1 mix tu re whh httle 
percent lal oil darken b 0 idatlun 
even when the dl til ia te . re: rtgera ted 
(,UIl1 formatIOn I rapid when the mi tllre 

e\po d to air and unUght at room 
temperature . fhe te t II1di ate th 
n ed lor hale otl UPlV dUlg before 
blending with I cal r flnery feed to(;k 

ample 01 hydrotreated h. Ie oils 
wer pr pared to deternllne tability of 
bl nded r finery feed to k for different 
lev I 01 d nltnlkatlon . everal gallon 
01 hydrotreated produ(..t were prep ' red 
t uther I1Ilro' n level up to 10.00 ppm 
umparabl . mple of OCCidental and 

ok.lIletlc hal otl were al 0 prepared 
Purtlon 01 the mple were lipped 
to outhwe t Re eardl In tltut lor 
t.lblh! te I . 
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INVIRONIINTAl 
SGIINGIS 
Rlch.rd Poul on, DIVISion M n.ger 

M.rjon. Rineh.rt, DIvision Stcret.rv 

Function.1 Summ.ry 
• develops, r.'., WI, and .v.lu.t.s 

envlronment.1 imp c of Center· 
r I.ted tech nolo ies 

• dev lops I.b, b nch, .nd pilot c.l. 
ex penmen to t st w te control .nd w. te u proc $ conc p 

I he I IVI I 11 01 m''!rOIlIll 11 I I 1:1 111: 
I I pOll Iblc 101 Ihe enYIrOl11l1 111·1 cl. 
IIlII a IH.wled with IT ' 011 hal. 
,oal , ulld lar Jl1d proJ d In JddlIHlI1. 
II I Ie pun Il1le lor uc~clopll1 un IlVlron. 
IllcnlallllOnllllfll1 'and l:ol1lrol tech nolo 
d· la ba 

III L.nYlronm nt al1d 
(011 CrYatlll11 and the PIOJ 1.1 ollll:e 10 
111 ur Ihat 1. 1 ' held PIOJ I:t . r ,on. 
JU~I 'd 111 an ~nvlronll1cntilll a ceptable 
manner nd in a(;~ordan(; with all pph . 
CJblc rel::ulatlol1 ill1d tanJard . he 
dlYI IOn al ° IllUlIltalll a ~urc eflor~ 
dlrel.ted at d t rllllnll1' al1d re olvulg 
CnHrlll1lllel1tul I ue a UI.I tcd with Oil 
hule , wal. J.nd tar al1d pro,e 1I1g 

lechnologic , 

Tile u\~rull 

enVIWlllIll:111a1 Y.orl. 
ul OI1t1I1UOU ~} de 
plallllll1g. re ear~h 

Iur 

IIllplclllCIlt3tllln ul CIlVlrUll1ll Iltal t:lln. 
trul . nJ revi w III acculllplt hment . 
Th~ dmln' IIH\.~ III the C} de I the 
ehul1gJl1' demalld lur C'n rE} The~} de 
be In U1 th IJboratory . I1J pilot. 

ale re careh work through III rea IIlgly 
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IIwlllv d neld a'lIvltt', lid , ultllnately, 
movc 10 lull eJ I del1lol1 lIalloll JIIU 
~ II1mcldal · c' Ic opcrattllll , 

I he Imultancou UC'Oll1plt hmcnl 01 
pm,e U Velllpl1lCnl wtlh envlronmcnl 
ally" PIJhle work I a I 'nillcant 
, peet Ill' (hv! Hln trate 'y. B cuu 

C I crllncnt~ oller th e I 0PPllrtUlltliC 
"" delCrm\J1111 nd r olvll1 plllenliJI 
cnvlronmcntal pr;)bh:1I1 relalcd til III II 
I ucl pru~e \f1 ', Ihe Divi Illn \HHI.. 

do I> wtlh lllhcr L.L I r I a I I lI1'mb I 
In Ih plannill Jill! coord ln III)n 01 
hcld aCllIvtllC . 

I he prindpal te~hnkal ell ort arc III 
Ihe tic I'll and lI11plemcnlalion \II IlHlfll ' 

enVlrunl11cnlul Inlorl11~ttvn 

tllrJg and retne~ .. I. Jnd IHvJel!1 UPllIIl t. 

qucou (flu lit 

In 1971), tht' 1)\\1 Ion III I mlron · 
Illelllal CICIH:C e IJhlt hcu a PIO 'ral11 lor 
~() ll c~ll\In. procc \f1 • UIIU \IOIU 'e vi 
\ ater 'Imple lrol11 lit JlU II" II luel 
IIcld dClIllln , tratiun ludic , I hI pm· 
'ram provide I11UIIIUI\ .. lpltllur> re car h 

Itl Ih,' I/II"hollll 01 lilt II/ I'll I'fII/llS rdorlm Inn"ll Til< 111'1<' ,iI po 01 lilt Jor hOI Itoft 
{'O/l11I11/1 al>lIlIl JIIJ}(HI 10/1 01 Ihal, 1/1 ~</lItJl </110111/11 0/ halt 1111111 SllII hI' 11/01'0 " 10 ('ompll'lt 
,\lIl1flllllllllolllollh IIlloIJ,rlll/( III Iho "'1'0'11 lit . 

II!JI11 Wllh a ourc 01 the e ' mpl 
\\ult~r lor (.;hemical, blOlol:leal , lid 
llI\1culogll:al I.:haructefl/JlIVn , a well a 
treatablltt} Iud\(: ample II1dud 
groundwaler ,PH";C water. and parti. 
all} treatcd wa tewat r , 

l O in ure Jmple integnly uunng e .• 
tended l!Ha 'c. a Relngera lcd Re eardl 
• alllple Repo 1I0r} (RR:R) wa e tilb · 
h hed ub equen l 10 wllel.liun al Ih 
Itdu lIe all ample prepilrallon . lO~ugc , 

,lI1d dl bur emcnl arc made Irl)111 Ihe 
R R">R 1 he laclIII} ~urrcnll> con lUlI1 
4 .000 'aP ' )11 01 humo 'cneou proce 
waler collected Irum 15 field 10callUI1 
~l aJur .:l1ort were ~onlll1ued U In ' Ihe 
\~ :lIe r) III delermlne Ihelr potenltJI 
clI\lfOnmerltal Impa" , ~!lld Iu develop 
\\Uler Ircalmenl pmee c . 

0111111 " , I1I1J JI (>/1 111)/1 ,Jr,' nlolllllalll'~' 'U/ Ih, 1.111/"'"111' I loll/ora IlIlo'lIIoll"," 
compUler. In aJJlllolI , tm'I'OIlIll,1I1111 I'''' II/{'al a(lHllltl 1I't! A.pl (urrel/( /1/ Ihl 

In I I) 0 , appro,lmalel} J 10 Sillllpic 
ulhur ement , IUluling J . 00 g Ilun , 
Werc n1Jde I rum Ihe R R R The e 
'>ample are currcnll} bem' u ed lor Ihe 
101lo\\111 • I} P 01 re ear"h ludIC 

• Ph) 1010 Idty and planl Ie I vn 
• I1Imal blv:.\ J} Jnd mutagel1lclt} 
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l,a'llt'amplcs jm", jidd upt',alions a" col/a It,,, III d'/lms 1/1 Iltt Rl'jnf« ,alt'" Re.I, 0',.1, Samph RI'f111 1111'1 (R R R), Composile amples a,e Ilten II0rt'd 
III lit la, e lank al 1/11 "Xlll all" UI /rIb,lltU IU I//lull[.ru 't sea" It 's ju, fnn""I1/IC/l/al SIIIUIt!S 

• nll11al to:\ll:lt> 
• [0 . IC cttc~t on uqualll: fCCle 
• Inm 'anlc allu or '0.11111: allal) 
• nOli> lI~allllcthuu vl!nllcatlun 
• (ontml technolug)' 

1 hc l.nvlronll1clltal ~I\:nce 1)IVI Illn 
ha uevelop.!u te t prul:cuure tur ueter. 
II1lnll1' biullgll:OlI rc pon e tu to II 
tllel procc rclateu \ Oller. ul:h prowcol 
"III glIlU!! the uevelopmen t ot I:ontrol 
te,hnolo '> uptlun 

'I he Jvallablht> ot the \~InUU y,ater 
JlI1plc unu the te t proccuure ulluy,cu 

till pro 'ram lU begll1 a ne ulrectlun In 
II) 0: namely. lU uetenlllnc thc run 'e 
ot biological re pon c nu ph} Ical unu 
chellllcal properlle a oClateu wllh the 
man} t 'pe ot water ell~lluntereu by In 
IIU technllio 'Ie. 

'i'l1Ificant 3I:c,)lIlpli hment wer 
lI1aue in re eardl anu uc\elopmcllt 
ettmt relateu lU trcatment III \\aste­
water prouuccu dunn' 011 flale pru­
cc 11\'. T II\, major typc , ljuulilie anu 
ljllantllle uf water tr am e. pCl.teu 
wllh l:ollllllercial· caJe ull halc r tortm! 
have been IImateu a r" ult the 
t} pe anu d.gree uf ullable treatillent 
have bruaueneu, clive re e rch m water 

treatmcllt ha e tubh heu the rca Iblht 
llf JlIIlIlllnla rellluv',1 from returt water 
.1 an ellicient pfllllar} treatmcnt tep 
tur punlwallull of lIIuderatel> luw. 
qU:llit> pmce wuter The e tedlnlque 
y,cre 1I cd on lie til ba~k up the CIIllIn 

,.;rubbel I! penmcn!. ue Lflbcu In the 
(.a cou I' t Iluen t Cl:lIon 

In Ilulo IIluel rccllvCI> He operateu 
by 11 I were as e ed lor mUllltllfing 
and 1I11l1gallllil reqUlremcllt pnur to Ite 
do III ,_ Plall lor 1I10nlturing re eUfl.:h 
have beell lIude III Ul:ljulre data anu tu 
u vclop comph.IIICe requirement 

Ga COli' (flu lit 

Dunng 19 U, the Divi IUn 01 ' nvlrun­
melltal I:lenl:e entercu IIlto 3 (;()opera. 
live e. p.:rll\le,~ ul re earch effort with 
the LP at til.: Ll.T orth lie I SO-toll 
r . The pnmalj purpu e ul the coop 
eratlve elton w' III mea ure th per­
lurmulI.:e of cuntrul te\;hllology equip­
ment tor removal of partlculated frum 
Illlulat u In IIU 011 hale retort otl-ga e 

hlUr other U11purtant obJel:tlve were 
al 0 adlle\c!d by the exp"nment he e 
~re . 

• Operational talllllant} tu the te tin' 
per lInnel 
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• l nglllccnng de Ign data fur up­
grading pml:e confi 'urallon 

• Wat r treatment (;0 Ill'ep t requlrcd 
to ohtain 'rubher water cleanlllg 
data 

• On-hne air and watcr (.harJl:terll3 
11011 fur treatmcnt lil I:ontrul 
I, ~ "ia 

1111 'IUdy charal:teri/ed entun crub­
bcr pCrIUf/n3n(;e unu idellllficu field 
vanable U a IUlll.:tlOn ul modlfkati n 
<0 crllbber uperatlonal parameter for 
reuul.ln' the volume uf .:rubber water 
lor dl po al Thl te t al 0 pHlVIueo 
imp tll lin auditillnal re carl:h to evalu­
ate thc pertormanl:c of air and water 
control tedlllUlogie U ing J complete 
reI:) ~Ie of treatcu eftlllcnt. thereby 
mllilmilin I rc Idllal COil!. Ilillant proou(;­
tilln and relca e Overall, thi e p nment 
further cunfirmed the value of the I SO 
ton retort lor a ses IIlg control technolog} 
eljUlpment oe Ign and operallonal para­
meter under field wnullwn. pnur tu 
implementation at cummerclah,eo lie . 

olid/ llazardoll 

11 hale pru.:e e anu re ear..:h 
generate ohd w tes, ome of which are 
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halardou BOlh the Proce Project 
M IlItOfmg .lJ1d onlrol echnology 
'ecll ns 01 Ihe 1 nvnonmenlal cience 
Dlvisl n fUllction to Idenll y. a e • and 
implement control for an and waler 
b rne contaminant thai may be relea d 
to the enVlrOlllnent due to laboratory. 
pilot. demon trallon . or during commer· 
clahutl ns vf fo II uel energ re our.;e . 

ontrol uf such by·product I Imple· 
mented by chan~ng the tran port pha e 
con\..en tratlon . and often the form. to 
an inert lIlana 'eabl olld . a re ult. 
re earch project are bemg conducted 
to evalu.lle adequate wa te characterila· 
lion and afe di po al concept. 

Iialardou wa te m nagcment plan 
have been drafted for LtT wa t 
generating aCllville. and are 10 th 
formah/allon tage. Pian developmen I 
re ponds to the Re our e 'on ervallon 
and Recovery (.t and hal rdou ' Wl! Ie 
regulallon uf the I:.P for II1ventory and 
control of tile gener lion. afe lOrage, 
Iran port. nd dl po al uf haLardous 
m terial . The Dlvl ion of Lnvlron· 
mental clcnce I re pon Ible lor plan 
developmenl and Implement3110n. with 
input and a i tance of member irom 
e 1..11 dlVI IOn of Ille Office 01 Re eareh 

and vclopment fne final report f r 
man.l 'cment revIew WIll b an mter· 
dl. clphnary eftort by L T elenll t 
and en~ncer . m conlormllY with regula· 
lion and Ie pon ive to each divl ion' 
peelflc wa tt: dlspo al reqUIrement 

lid II Ith 

In conJunl..lIon with the LLl afety 
1 nal: r. enter laboratone and field 
Ite arc bemg e nuned from 'In mdu . 

trl31 hy!:iene tandpoml 
In order to idenllfy he Ith and afety 

area wluch mu t be addre ed in the 
demon trallon phs of what ultimately 
will re ult in commercIal· cale 011 hale 
facHille. a " I'rclimm ry Lo!:ic "low 

naly I lor Ilcalth and afety" flow· 
chart w developed . Thl flow<hart 
Idenlltie the health and ' fety ta k 
I..ritll:al tool ucce ful effort. lIlc\udlng 
health ami alety compliance. biolo!:ical 
effeci . and epldemlOlI>SY tudl 

lnformation 

In order to meet the demand of in· 
hou e and contra lual re carch. a OIlipU' 
teriled mana 'em nt IIlformallon tem 
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wa devcloped and m t1tuted U1 1979. 
Thl Y lem, known as the Lnvironmental 
Data Inlormallon ystem, perform in· 
ventolY. tracking. planning. and data 
toral: and retneval. It al 0 revort 

lunction pertaining to objective. ta ks. 
'hedule • obligated funds. cvents, log. 

report. and publications a oClated WIth 
c:ach divl i n tiVlty. The ucce of thl 
y tem ha encouraged modification 10 

meet IIntlar need Ihroughoullhe enter. 

n effluent IIlventory ha been pre· 
pared for 311 LL T fo iI·fuel recove.y 
proJects. Waler qu31llY data are ~tored 
m the dala y tem de cnbed, or m Ihe 

niversily of Wyoming computer. 

Proj t upport 

The tnvnonmenlal lence Div! ion, 
alung with Ihe ffice 0 Lnvlrunment and 

on ervation. provIde environmental up­
port lu the tedlnical project ollicer in 
D L/indu try cooperallve agreement. 
and to project manager for In ·hou 
proJect. LnVlronmenlal mOl1ltonng and 
millgatlOn plan pell out monitoring 
network and melhod to b u ed in 
detecllng potential envlronmenlal impact 
from a project and mitigation mea ures 
to be taken III correcting adver e effect. 
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I Iht l"sl SI p /C)ward acqulrlnx nfW modern lah ac/llI/fS, 1./: TC complned Ihe conceplual drs/XII 
lor Ihe IIt' W lahvralOn dt'/I""ed 11/ II" artlS'fOlICI'P' 

/n Jronl oj Iht' D/I'l /Vn 01 Opt'NJIIOn 'S aIr sen/et d/spla) hoard, D bhu Arnold and Tar)' Brown 
rt'l'lt" a h'ceklr fit hI scllt'dul 
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OPIRATIONS 
Terry Brown, Division Mlnlger 

Shirley AUllustin, Division Secretary 

Functional Summlry 
• oCCupltlonl1 health and nfety 
• security and emergency preplredness 
• enllineerinll desilln Ind construction 

management 
• mechanical desilln and fabrication 
• government property mlnlgement 
• field project Ind North Site support 
• energy management 
• facilities, maintenance, Ind 

modification 
• visu~1 materials file maintenance 
• presentation and publication support 
• photography, video and audio·visual 

production 
• exhibit development and management 
• motor pool and heavy equipment 

management 
• travel and transportation coordination 

The Dlvl ion of OperatIon render 
fundamental support for all divisions and 
project a tlvlties at the enter This 
dlvi ion prOVide a diver e et of upport 
ervu;e for the spe laliled re earch. 

development , rind management expert! e 
of the en ter. By providmg the e support 
ervke , the DivisIOn of OperatIOns make 

a Ignd1cant contnbutl n 111 LLT ' 
oil hale, tar and , and u:1derground co I 
l:onverslOn re earch . development , and 
re oun:e m nagemenl. 

The fucntional areas uf the Dlvi Ion of 
Operation m lude : safet and security, 
de ign ervtces, property management, 
con tructlon management , field opera· 
tlons, energy onservation , aCllttleS , 
graplucs, audlo·vl uaJ , motor pool . and 
travel 

fet and ecurity 

The enter obhgated more th n 
500,000 dU:1ng lOon afety improve· 
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ment . lncludlJ1g con tructlon of a chem­
Ical torage room, upgrading of ample 
tmage and retort plpmg, and providing 

an lin- ite bulk olvent torage facihty 
The afety mana 'er wa a Igned a key 
'fety and hea lth role to co peratlve 

project technical managcmen t. re earch 
cheml t from the I ivt IOn uf Re earch 

upport wa Platn ed to develop .In 
Indu trial hygt ne program , conduct field 
monitonng , and identify ()ther afetyand 
health reljulr.:ment The LL T aret)' 

ounctl and the Laboratory afety 
'ommlttee have been directly II1vlllved 

In the r VICW. develol)ll1ent, and imple­
mentation of afety poltcy procedure 

detailed afety naly I and ReView 
of the T -I tar and project wa 
completed. 

aret)' and health trallllng cour e 
were conducted 111 . fir t ald. re pirator 
breJtlllng techllllJue . forklift operatIOn. 
fire extlngul her u,e . .:hemical ,Ifety. 
and handhng halardou chemical . p. 
pro IInately 00 D l:. and contractor 
emplo~ee partiCipated. 

comprehen ive ecunty pr gram wa 
Implemen ted . Thl program inc1l1deu :!4-
hour acces control. uniform 'uard er­
vice. mght patrol to outlYll1g fal.:lhtle . 
and a property pa stem. ecunty 
Improvement valued at more than 

0 .000 were completed Penoulc ecunty 
awarene bnefing were wnducted for 
all 'enter empl()yee and tralnlllg for the 

mergcncy Planmng Preparedne and 
Re pun c Plan wa wnuucteu 

De ign en 'ice 

19 a wa a year or accomplt hment 
for the peronnel of the De Ign Service 
1any long h ur of planl1lng. de Igl1lng. 

dra mg. and coordmatlllg have re ulted 
111 completion from conceptuahlatlOn 
through final con tructlOn of many 
proJects. mdudmg renovatton and 
modernllatlon of the control } tem lur 
the three mall1 steam bOiler . in tallallon 
or new roof urface . and con truction 
of an adultl nal parkmg are .. . In additIOn 
to the completeu proJe ts . construction 
I progre Illg rapidly on window repair 
nd torm \ indo 111 tallatlon on 'he 

mam buildll1g and the annex. orth Ite 
gasll1cahon bUilding e pan Ion. tock­
room reloc tion and orn e conver lon, 
msm buildll1g lobb modification. anu a 

nrnlda Mal/lidlto and /:.Idell I//Ittl/larl!s tll ter prop rty //Iallagl'mcllI dala illto IiiI' DIVIsion oj 
,- ,?ralum 's lIew dalu accl' S system. Property Mallagemelll \,'as added 10 lill! IlsI oj SUPP()rt serrlel!s 
prlmdcd br tilis DalSlon III I \I a jor IiiI' Cullt!r 

ecunt)' fence for thc 1\orth ' ltc . Itllough 
general plant proJe.::t con tltuteu the 
bulk of the workload for the pa t :/ear. 
the per onnel of the De IgII cnlce 
eetlon CllorJlI1ated the T · I en 'I-

neenng de Ign, momtored cun t ructlo,' 
for thl tar and e penment. and modtl1ed 
the de Ign for the low-void reactor ~t 

the North Ite ga il1catlOn buildll1g. 

n e ('ntlal elem~nt of the De ign 
ervice '~cllon I the m .. chine hop , 

wher labl1lJtlH} deVice are repaired . 
e\perimcntJI cljulpment I fabncated. 
and. 111 ·enera!. everythll1 ' from precl-
IOn gla ware tu ma ivc teel pipe 

component i mdchmed 

graphic rVlce contract \\<J 

developed to prOVide for murc rapid 
re pon C 01 all graphlc~ uppon reljulre ­
ment whkh are over and above the 
available In-hou e LJpablittle . olor shde 
production and an illu tratlOn flhng 
s> tem are two additIOnal pre entation 
upport ervlce now offcred by thl 
cti 1I1. 

Propert Man gement 

In eptember. (he Property I na 1 -

6 

I.arrl DOllglass adJlisr a jTol>' raIl' (III lilt nell'll 
ft'hwll 10,1011 rflurl plpll1 SYSIl'm Tht, lanks 
hOlI'll aft· ('SSt IIl1al compOllcllts oj rlrt' 10·lOn · 

OIl ft (,Ul'a) SI' It III 

ment po ilion wa I11leu . and. Illce that 
tlllle, the II1ventory management pecwit t 
and LL T computer per onnel developed 
and Implementeu a propert)' managem nt 
compu ter )' tem . 

The LLT Propert)' Managcment 
polt Ie and procedure h ndbook. I 111 

the draft tage with the implemt!ntatlon 
date targeted for ,eptember of 1981 



Prehll110JfY plan w re prepared lor 
the IIlventory 01 all governmcnt property 
at nvil POlllt . Leol..inetic , and L T 
011 hale and (j IIc , 

on truction I:lllag m lit 

I he 'on tructlon 1anallcl1lcnl lunc-
1I n cuntlnu d II Ion '·range faclltt 
planl1lng and general plant proJcct actl­
VIIIC Ihr ughuut 19 0 1I0wever, the 
aCllvay wa con Iderably reJuced becau 
th re w nu full time engllleer In thc 
pu Ilion , A prellllllnary conceptual de Illn 
wa cumpleted flit the new LL 1 labura­
tory facility and wa ubl1l1lled 10 I l 
IIcadljuarter tur thc h cal ear 19 ~ 

budllel evcn general plant pruJed 
wcrc complcted III 19 0 and ell!lll have 
been tunded for 19 I , 

Fi Id Operation 

r leld OperatIOn provided manpuwer 
and eljulpment uppurt to the LLTC 
1 -I' I)(OJ ct dunng ,-on truclllln and 
operation ot that te t III 19 0, DeaCti­
vation uf the Ruck pnnll and Ilanl1a 
ae con tinued dunnll 19 0, wah I11U t 

of he ljulpment and material being 
tran ported to Laramie for turalle or u e 
un oth r project \ urI. WIll cuntlnuc on 
the cite 111 preparatIOn for ItC rc lur~ 
lion, winch ll> ch d uled to cummence 
111 19 I. 

held Operation per onnel al u pro­
vided manpuwer , eljulpment , and lipera­
IInll experll e for opera lion of the 10-tun 
and ISO-tun retort at LL .. I orth 

Ite , In adJition to normal m3lntellal1!.:e 
on the retort, held Opera lion per onnel 
cumpleted maJur replpln', dealllng. 111 -

pecllon . and hydro tallc testlng on thl.! 
10-ton retort to uPllrade the facility to 
comply wuh currcnt afety tandard 
held Operatlon per onnel prepared Jnd 
oper~ ted a ISO-Ton retort te I prollram 
10 conJunctlon with DRI , Monsanto, 
LP , and LL T personnel. 

leld OperatIOn p ronnel al 0 CUIll­

pleted numerous worl. reque t ublt,i!ted 
bother divl IOn and upported other 
eetlOn Ul the I Ivi IOn of Operatlun 

n rgy on rvation 

10-, ear Lnergy Management Plan 
wa ubmltleJ to D L Ileadljuarter 
The major component 01 the plan in-

clude ntlclpated oune. electncilY. 
n lur~1 ga. die el luel, and prop' ne 
u a c III the ne I 10 >ear . wah e Il ­
moiled ~IISt aVll1' , ' ll1ergency budding 

1.1 rc ' l ilt ')II , I ",alt'/I, IS /Joa,d, ('O/lC"H't'd 
a/ld dndopt'J hI III, ' "'''''1(1 Mallal(! mml 
Com mill! " , "mill<) 1'1('1"" 10 bt' "O/lSCIOII oj 
III, lil t' a/ld ('1/ I oj I/Ollft 1/ .. ",a hi, 1'1/"'1(\ 

/I/I/I/I< 'S 

temperature restnctlOns will c ntmue to 
be m el fect until ctober 19 I , 

I Q 0 nnu I Report on Lnergy 
on ervation wa al 0 ubmltted, Thl 

report furni hed IOfonnation on van 
poohng. nde sharing program. and 
alternate fuel uch ga ohol and 
propane con ervatl non ga oline-powered 
vehIcle and eljulpment. 

FaciJitie 

The racilille ecllon maintained 24-
hour a day, even day a weeJ.., opera lion 
of LL T ' office and laboratone , Thi 
tcam effort included plumbing and 
,Icctrical maintenance, carpentry repairs, 
boiler modificatIOns, and veral major 
oft1~e modIfication , Increa ed staff and 
evolvll1g re pon IbiJllIe re ulted in many 
relocated and remodeled office, Thl 
cctlOn accomplJ hed the e difficult ta k 

on hurt notice and vith mlOimal di -
ruptlon :0 ongolOg Center functions, 

raphi 

In 19 0, the graphics effort within 

I ,aliA ~IO()'t! ,'(mdIlCI JlfSlllalld Impnl/Oll on "o,A III prul('~ 
1/(11/ Bl/lldlll~ ' \ 'o"h,'as, h 'lIl,lr 
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the divi IOn' OperatIOnal ' upport and 
Propert Mana 'ement 'ectlOn focu ed 
pnmanly up n 1I11.:r a lI1g lJ1volvem nl 
and actIVIty lJ1 the pubhcallofl dnd 
I.xhlblt productlon. 

L I ~l wa a ked to u e It II hale 
hlblt to upport l)uL ' pubhc lJ1eelln 

on uti hale III nver and Grand JUOl.tlOn. 
oluradu, la t pnng. Purllon of the 

e Illblt . with ome new con ervallon­
oriented matcrlal. were t up for 

aral11le' hamber of ommerce t thell 
l-ourth nnual nergy 'on ervatlon .. .. ir 
1111 year al 0 aw more formal lJ1volve­
menl with the Government Prinllng ffke 
and pre entatl n support at an earher. 
conceptual level. 

udio- . ual 

I)unng 19 O. LL T udlO- I ual 
erYIces contnbu ted a vanet of pre en­

tatIOn matenal tu lJ1dlVlduJI re pon ible 
for key in ormallon on the en ter' 
rule lJ1 1)01:.. ignlficantly, the enter 
expandlllg role re ulted lJ1 greater effort 
111 prepanng briefing matenal fur VI nor 
lrom guvernment and indu try . 

hde and videotape pre mallon pru-

p rflnen ( (0 wrlfln 
bfll'jtn 

ductlOn I now contracted, torage and 
retneval .Ire more centrah,ed. and dl 
emlJ1atlOn 01 IIlformatlOn more 
treamhned . 

udlll-VI)ual ervlce conllnue the 
cuOrdlJ1allOn of photodut.umentar IIlput 
lor the I)OL energy technology VI ual 
colleclIon . The ' enter ' rc pon iblht ' for 
thl effort e tend to a tate area 
Till collectIOn I e tel1 Jve t ov Jing 
pholllgraph ' n wlI1vuter generated 
'hl,l heet to aliI) L proglam dlrectm . 

ongre IOnal 1Ial on per onne!. and 
pubhc relation office throughout guvern­
ment and mdu tr)' . 

Motor Pool nd 10bile quipment 

19 0 w another year for energy 
con ervallon and energy reducllon . I) L 
extended and enerated numerou new 
encrgy -reducllon rcqUlrement on all 01 
It luncllon . fhl directive required 
LL T' 10tor Pool t tJ reduce ga ohne 
conumpllon b 10 perccnt. and new 
economy requlremcnt for cdan . tatlOn 
wa 'on, and itght truck were I ued . B 
the fourth quarter of h cal Year 19 0 , 
LL TC reduced ga oitne con umpllon by 

1 percent, well exceedll1g the 10 percent 
reqUIrement. 

Travel 

\ Ith LLT " increa lI1g actlvitie , 
re pon Iblhtle .tnd program. the Tr vel 
Oft1ce al 0 e perienced an increa e III 

II actlvllle 

II pnl. travel re tncllon were 
1I11pO ed b I) L Ileadquarter and new 
reporting procedure were e tabl! hed 
lIowever . In October. the travel re tnc · 
ti n were lifted and the ravel umce 
re wned It normally bu y chedule. 

The air ervice cUll tract continued to 
b a vital part of the enter' efficient 
and afc travel program . It logged a total 
of 346 hour and provided the enter a 
savin of :20, 34 for 19 0 over 
commercial ervlce . The many trip to 
the enter' field te and of Ice at 

ernal. RIfle . Grand Junction . and 
I)enver were handled effiCIently In Ie 
than 10 hour by u e 01 twin-engll1e or 
Ingle -e ngtne aircraft. In most ea es. 

travel to the remote Held lie would entail 
two to three da by ommercial airline 
tligllt and/or ground tran portatton . 

Dumlg 19 O. /.1 'f, I< a ablt' to mt, I alld t''(cad liS tllt'rgl ,'on (''' 'al/()II goals //I (hI' trallspOrlatloll 
Jutls calegon. III patl, (/" was po slblt' b,'caus. 1Ir,' motor pool refilmed sl' l'erol,'( I"cit's 11/",' 1Ir,'sI' 
011 (lrt' kjl, traulII (IrUIl jor 1', Ir/clt' It/a' Ih os., 10 11r .. nglr( 

3 
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"rl'quUlll~ , profeSSIOnals /1/ Iht' Pro t·ss R,'seorch SUUO/l cuIIIJu"1 Ihl'lr R f) 01 II ~ jldd mes, 
At'/I Thumos IS col/('CI/IIX a ample oj Iht' \\,oler·O/I t'fIlUISltlf/ produ(t'd dlmnx Ihe /1/ SIIII Sll'am, 
/load t''Cperll/IUll 01 Ih, lara/Ids SIt /II'or' a/lal, ("Iah 
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PHYSICAl 
SCIINCIS 

$1m Dorrence, Division Mlnlger 
Rosemlry McClbe, Division SecretJry 

Functionll Summlry 
• Inllyzes fossil fuel recovery, 

processing, Ind utiliZition methods 
• develops processing techniques for 

fossil fuel recovery 
ft provides blsic chemicil reselrch tor 

fossil fuel chlrlcterizltion 
• develops or improves potentill uses of 

fossil fuel products 

Dunn!! 1 0, the Divi on of Phy i a1 
clence e penenced orne ignifican t 

change , everal employees re tired or 
resigned, and the increa ing demand for 
e perti e in the phy kal cience neces· 
Hated rea Ignme'1ts of divi ion personnel 

111 order to u e talent more effectively 
everal potentially u cful re earch proj· 

ect were deempha iled or abandoned 
111 order to fo u re ource on higher 
pnority projects DIVI ion employees are 
demon tratmg their adaptability by their 
current, productive effort in upp rt 

of D 1::. program , 
The divi ion performs re earch dealing 

with recover ,characterization, epara· 
tlon, and determination of properties and 
potential u es of fo II fuel hydro arbon , 
The divi Ion ha pnmary re pan IbiHty 
for LLTC aCllvltie related to t11e Ad· 
vanced Pro e Technolog (APT) pro· 
gram. It al 0 upplle experti e m the 
phy Ical cienee m upport of ot! hale , 
tar sand , and underground coal onveTSlon 
program with variou matn ·management 
a Ignment , 

Profe ionals in the divi IOn publi hed 
10 'Ientific article. gave _ te hnical 
pre entation, and held eight offi e 111 

sclentitie sodetles dunng ) 9 O. 

Pro c Re areh cetion 

The Proces Research etlan p rtl· 
cipate and a sists m field and laboratory 
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recovery effort by btamln Information 
n product and raw m tenal, with 

emph I on how dat relate tu recuvery 
and proce 109 parameter Plannmg, 
de Ign, conduct, and evaluatiun uf re­
cuvery e perimer are ungumg pruce to. 

Prudu t are evaluated with regard tu 
need fur upgradmg befure cunventlonal 
proce mg. 

re l'uree ere devuted tu 
field 5t am r cuvery expen 

ment in tar . nd. 1m wa pent In 
planmng dl! Ignll1g, eun truetlng, and 
eunduclln& the T -I e penment Pnur 
tu field wurk, prudu t mIxture demul I­
ficatif' ,. techmquc were creened and a 
ucce ul appruach wa dcvcluped fur 

th: nuu prublem. 1.1 dem n trate 
the applicability uf tlll work, much 'If 
the product 011 frum the recuvery . peri 
ment w reduced urtlciently in wolter 
and fTIlIleral cuntent 1.1 that It w u ed to 

fire the te m generatur u. -(I I.!.uin the 
e penment. chellU try I :"ozl:ury, CI 
up on Ite, ttended to prllblem and 
al 0 galhered and pruce d water and oil 
ample and te ted variuu pruee water 

u cd on ite. \ ater and uil ample cuI­
lected durin T -I are currently bell1g 

ed, anal led, and evalualed 111 

Re eareh laboratune Twu um­
ver It re eareh eontr ct are uppurtmg 
till e'tiun' tar and re earch. 

II hale project w~re uppurted 1Il 

veral w y . ne unl:olllg tud attempt 
to relate ph leal pruperlle of recovered 
hale OIl 11.1 pruce Ing parameler . O,l 

hav been prepared under carcfully 
controlled laburator cundltlun for the 
II1ltial pna of 1111 tudy . 'umputenlcd 
Ireatment 1.11' e. len Ive phy Ical prupcrty 
dala II1dlcate Ihal one ur two prop rile 
m be trung mdlc lur uf the procc Inl: 
parameler e penenced by Ihe oil. Thl 
melhud cuuld be parllcular!> u eful fur 
in lIu-prlJdu 'ed 011 , 10 predicl proce 
cundltiun at any gtven lime 0 thaI 
adJu Iments can be mad:- if required ur 
pu Ible . Twu univer Ity re earch wn­
tract uppurt thi effurt . 

hale oils and t raCllUhS are nOlOnou 
.ur gum furmallun nd dl coluratlOn un 
tandmg, e pe ial1 1Il ont ct with air 
rganic nitrogen 'umpound have been 

huwn tu be at lea I parll lIy re ponslble . 
Dunng I 0, a untmuing ludy 1.11' hal 
ous and dIstillate IOdl ated the percent-

The dll//lo//OI/ 111111 hO"1/ ha, u copoh" /lJ j,porol/II/( 
r"produ('/hlt' ('(lIIdlll/)/I! 

age and I> pc 01 nil rugen cumpound 
Ihat are 1I1111Jlly pre en I in everal hale 
oil The tudy al 0 deternllned to whal 
extenl the nitrogcn I> pe arc del:rea ed 
dunn' hydrotrealmenl Ilhough all 
IlItrogen compound I> pe are reduced, 
omc I> pc wcre hu\\ n 10 urvlve hydro. 

treatment more readtly than olher , 

uppmt lor DOl' underground cllal 
conver ion program \';a hmlted Ihi 
year b> budget conSlralnl lI uwever, 
two I:lIon per onnel conllnue 11.1 be 
inv, !ved wllh LL T " underground cual 
ga lficallun IHOJCCI Orgarlll: liqUId prod. 
uct and produced waler were 'ollcl:ted 
dunng lIanna IVIl and the> Jre bellll: 
analyzed and e alu31ed In partkular , 
the orgalllc may be ver> valuable a a 

o 

b> produCI 01 (. The e liqUId are 
lugh 111 conlenl uf hydrocarbun Uther 
wurl\ IIlclud d parlklpatiun in LL. 
leam effort 11.1 evaluale re ult and dala 
I rum Ihe IlannJ I c pcrimen t 

Iher el:llun re earcll eltort IIlcluued . 
( I ) worl\ wl\h everal other LL T prufe-
lonal tu deterrlllne the tru~lun! ot 

urganlc 111 1.111 hale Ih3t were nOI pre ­
viull I} Idelltified . and (2) IUdie 1.11' 
urganl~ 3lld inurgaf1l~ cun lltuenl 111 

blac!. lrona water and u C ut Ihe 
waler 11.1 rCl:u~er bilUmen from lar and . 

hcmistr etion 

Rc cJrch I bell1g conducted 10 IIlVc • 
II 'ate II1IHlVUllve reCu\cry Ic.:hl1lque tor 
I'll) II hicl and 10 develop UllJl} tkal 

I 
----l 
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method for OblaHllng compo Ilion and 
propert data on IIlSh b Illng dl lI11ate 
and rc Idue of fo II fuel. he oal 
of th re ar .. h pea~ to th need for 
compl te , efflcler.t ulllilation of all 
fo II fuel 

<;onvertm 011 
product The purp of th re e rch 
I to d velop m th d that re more 
ener 'y efft<;lent than currcnt method , 

l) n e nUIIJ c tracll n of 011 hi, 
u tng water, g , and olvent m v riou 
Cll'llbmatlons , produced Ylcld uf organic 
matcrial Imilar to Hscher a ay yi Id 
bUI at temperalure about I 0° lower 
than normal retorllng m thuds. 

Rcnu temperature e tnctlOn tudlc 
u Ing or 'amc olven' ml ture . huwed 
that the amount 01 urganlc maten I 
e tra ' ted from raw hale to re d a 
olvent tren'th mcrea ed. 'arbo hc 

aCid and carbo yhc aloid all are major 
compuund type e tractcd . 

hange m mll1eral c mpo Itton of 
Gre n RIver shale that oc ur dunng 
hale oil recovery e penment are b III 

tlldled b ·ra dlftra ·ti 'Jn naly e . 
The e penment uemon trate that major 
ch n' occur In the Inorgal1lc compo I· 
lion of the hale at temperature between 
00 anu 400° and that water pi ys a 

major role In the de ompo Ilion. 

Re e rch I onllnulng on the char 
acten/allon of the organic nd InorgJllIc 
maten I produced m re ov ry e pen· 
ment By further under tandmg the 
com pie chemical and phy Ical mcch· 

111 m that take place during the reclwery 
e penment , It m y be p Ible to de · 
velop new method for converllng ulI 
It lie to u ble fo II fuel product . 

ep r 1I0n~h ractenlallon melhod 
prevlOu Iy developed b thl project 
for hea petroleum fra lion wa 
adapted and apphed to high ·bollinl\ hale 
ulI dl ullate nd re tdue . new method 
wa developed to parate the hydro · 
carbon porllon of heavy sh Ie OIl ,mple 
mto tur te , olefin, and romatl frac· 
tlon method wa develop d for 
d termm lion of the a~ld compound 
m lu I. hale OIl ampl are par ted 
b chrom tography nd th re ultmg 
. ubfra ttc n analyzed by mfr red pe ­
tro opy to determme the type and 
mount of ompound pre en t. tudy 

~ 
Ba ie Alum na 

Neutr I Alumina 

Till chfn/allC mtire-ales a h/Xhly rl'produc/bl 
mls S(} Ihat compo"""t ca" b,' aflaly: ti, 

wa madc ot re Idue from hale 011 
produced by four retorting pro e e to 

obt 111 data on the compo ilion ot the e 
matenal and relate that compo ilIOn to 
the rctorllng pro e _ 

Produ t tilizati n e tion 

Product ullhz tlOn re ear h focu ed 
on onllnucd development of chemIC I 
ompo ilIon , reacllvllY, and performancc­

rei ted d t needed for more effective 
utilizallon of lugh-boihng JIld re Idual 
product and byprodu from fo II 
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Silica 

tuel produlollon. ver 3 I' rcent of the 
fuel e4ulvalent of crude otl fed to 
reftnene u ed m e entlal non -fuel 
1I c uch a a phalt. In rea II1g pre ure 
to convert more heavy maten I to 
lt4uid fuel to meet the natIOn ' energy 
need threaten both a phalt 4uahty and 
upply . on ern I growmg. particularly 
mong phalt users. that recent van 

ablhlle III rude OIl upphe re respon -
Ible for an apparent recent 111 rea m 

ph It performan e problems Looking 
to the future , the Impendll1g emergence 
of ynfuel mdu try nece it te the 
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investi tlOn of high ·bolllng and re Idu 1 
produc from nluel ource replace . 
ment lor c nVentllln I p troleum 
counterpart. Thu , new and challenglOg 
problem needlllg re olUIIOII continue to 
emer rei ted to the u of ollr 10 II 
fuel re ource 10 the con tru tlOn , malll· 
tenance, and recychn 01 the natl n' 
rvadways 

Re rch n fetor fteclln l the 
performance of new and changing pro -
duct 10 pavement apphcatlon wa 
expanded by the iOltlallOn f several 
uOlverslty research tUUle nd by a 
foulbright.llay ' holar Ir m Pakl tan 

Inve ugltti n lurther defined the 
chemi try 01 phalt 0 id tive gins 

In pplled tudle ,e perimcntal ph It 
pavement binder 3ml modlher Irom tar 
Jnd and hale OIl were lown to produce 

pavement mlxtur with re I tance to 
water dama e up rlor to th.1I of 
jlCtroleum-prodm;cd a phalt pavelll rt . 

luel .unde Irable, lughOltrogell b 
produ t Irom the expenmental reitOln l 

01 lale II w particularly el fecllve 

fo provld for te hnology tran fer . 
dn hal n nd collaboratIOn wa 
maIntaIned wllh a phalt technologl t 

4~ 

Ir III j-edcr'l and tate hIghway' encie , 
ul1lver ltie . and other peer group . 
Reco Ilion of dlvl ion e pertic In 
aph It-related chern! try and technolog 
wu eVidenced by theIr i1WlIed partie! 
p.lllon 10 eternal projc t peer review 
pan I nd d hoc team to re olve 
pr III' a phalt perform nee problem . 
DIVI Illn per onnel acttvely p rticipated 
on lIlan nallonal COll1rllltleeS fld ta k 
force related to a phalt technology, 
includIng tho e of the 'ational Re reh 

ouncH and the menl.on oClcty for 
T tlllg Matenal . 
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inve till3tllln 01 IHgh-bollln tlnd re Idu I 
product f'.Im yntu.:1 our .. c a ~~pl ce­
ment for conventlllnal petroleum 
counterparts. fhu. new and ch lIengmg 
problems ne dlllil rt' olutl n continue to 
emerge relat d to the u e of our fo II 
fuel r ource m th con tructlOn. mam­
tenbnce. and rec dlllg of the nation' 
roadways 

Re earch on fact r af ftctinll the 
perform n(; of new ami ch ngmg pro-
duct in pavement application. w 
e panded by the IJlItiatlOn of v ral 
ul1lver Ity re arch tudle nd b a 
fouibright- llays SC;lolar tr m Pakl t, n 

whl1 inve tigatlon further de lin d the 
~hemi tr, of a P" 'I1t () id' tive • n -

In pplied tudle • c perimental a phalt 
pavement bInd rand modlfi r trom tar 
and and h Ie oil were I wn to produce 

pavement ml ture with re Istanc HI 
water da m lie 1I p flO r t th ' t of 
petrol um-prod'.l,ed a phalt pavl1l nt 

fuel -unde Irable . hi \-nttro~en uy 
product trom the experimental rehlllng 
of I Ie 011 wa particularly ettectivc . 

To provIde tor te hnolo If n ter . 
elv hal nand collab ration wa 
m' lntallled With a phall technologJ t 
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trom "ed ral nd tate hI I\~ay 

ulllver Iti 

W· 

ouncll and the 
1 e tin 1uterl'l . 

ociet)' tor 
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" ulu oj IIIIS II P 
,dalt d maren I . 
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IISIAICH' 
SUPPORT 
lmv Jlcklon, Divisioln Mlnl .. r 

Andr I Reeve, Dlvj ion cretlry 

Func ionll SummlrV 
• preplr s ind seplrltes fo il fu I 

Slmpl s 
• provides chemiCiI and physiCiI 

Inllyses 
• develops monitoring and ev IUlting 

instrumentltion for field proj cts 

I he IVI I n of Rc car h upp rt 
IHOVld clcntltlc and tcchmcal e rertl e 
In chel1l11; I, ph)' Ical. and p ctro copic 
anal lld computer Clcnce, data 
JI,;4UI IlIun , and proce control m tru 
ment lion fhe dlvl IOn's actmlle I cu 
prtmanly Oil uppurt 01 lab rator nt! 
held c p rtmcnt related to tar . nd, 
OIl hal, und co I thruugh managcment 
Iniormatton ytem for the nter The 
\)IVI IOn i I,;omprt ed 01 lour <-tion 

dvanced 1cthud. omputer Re 
pph\,;atlOn pel: \I 0 I,;0PIC Method 

c... neral naJy I 

Thc dvanccd C\,;tlOl1 I 
re pun Ible lor 100tlatlO te-ol-the-art 
mcthod 01 analy I tllne - aVlOg 
mea urement • and lor pruvldmg inlor­
mation nOl obt· mabie h> convention J 
method to cnter proJect . 

Dunng th year, in trument lIun nd 
data aC4uI IHon nd mamtcl1' nee upport 
\\-ere provided lur englOeertn e penm nt 
conducted at the orth. lie Retorting 
itlld a I Icatiun I aCIIIlY (Iul-ated one 
nllie nurth 01 LaramIe) and lur lite LET ' 
1,J I . In itu tar . nd e p rtment near 

ernal, lah . Till support involved tit 
pld ell1ent 01 du\\-nhul lit rmocuupl 
111 lite tar . nd furmatlon tu m IlItur 
temperature han dunng tit ex peri· 
men I. pla\.cmelll 01 flll Il1 t r tll 
mOllltor team IOJe_IIun nd h4Uld pro­
duct . and pre sure tr n du\.er to mum tor 
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W Ilhead pre ur . T h hardw re nd 
ftw re nc,e ary lor the e e p runent 

W' .u 0 provided to the proJ ·t t If. 

n at III ItU 

m olor' d ). 

Work contlllu d n th developm nl 
01 ohd t te nu le~r mUi/letlc re nance 
( ' 1R tedlnlqu f r th tud. 01 th 
dyn"mic 01 OIl hal retorlln 
OIl hale re ource ev' luation . 
W t 'olor' do 

ncr¥) lor 
1R pectra 
Ih me 

amount of orllal11 I .' tter III the 011 
hale , the olorado 011 lale WIll produce 

mor lale 011 than the 10ro ... can orl 
hale . Illeh m turn Will prolluc mur 
laIc Oil th n the "'en IU<; y 'JII hale , T h 
orrel II n 01 thl >' pc oj ~1 R data with 

th d ICill rl h r rI '\ leld I 
n to on 

10. dunng 19 O. 

p rtm nl njpnecnn 

ppli alion 

lur 
thl 

I:li n per on'1.1 
year' elfort .~ the n W I· 1 

I:urr lilly 111 pbc I " 1 he /. 1. 
>' lem con I I (I! tra\'e:. requi Ilion , 
larie I cOlltr d, ·\H.!' I, nd umllla:y 

da 101 bol • ca ' h a pplll .• lllon u r 
all area 01 tlnanclal manallcment r 
an te ra ted IIlIll the bud I plan. beilin . 
IlIn at th overall LL: level and tndtn 
at th IIldlvldual la k level. 

II pm ram y I III hay the . ap . 
abllit)' 01 hardl.:op, report on a dall • 
\~ 1\1 , blweeldy, or "a required" 
ba I . 

Pr 'pert IIlJnu 'ement actlVllle have 
be n pla\:cd on the new compUl r y t m 
wlt11111quiry tJtu avarlablhty. 

Ounnll 19 O. LT ' ha mad addl 
tlonal advanl.:c in bOlh phy Ie I and 
oftwarc \.:omputcr curlt, Phy lI .. al 

mtru IOn prevention d vICe have been 
in tailed . new lilt are \.: unty apph. 
allon. \.:ompatlbl with the admlnl. 

tram I.:omput r >' I 111 . it ~ ~qulf d 
10 mOl1ltor and <;o nlrol the antll.:lp3ted 
number and v nelY 01 y I m u er 
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, ou, 
product 
received 
ruilln 

otlce 
up rVI IOn . 

L>unn the pa I e'r, naly If 
It 'lIr c rbon produ(;t were dun to Id 
th h I Oil pro\.:c IIlg proJ CI 11\ ev lu. 

el ticlency of v riou up radmll 
' UI11 rou ler ampl W r 

I r data to vdlu te ground 
nd pmc Will r Itaraeten tic, to Id 

In the valualion 01 p tentl I environ· 
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mental Impact. de I'll uf appropnate 
cUlltrol te chnol gt . and a a 4U .. hty 
cuntr I ch k on d' t reported b)' DOl 
LL. I( cuntractur. 1 ,n II1IC p"Ke a 
'tre~m mOllltunn w' conducted III 
uppurt ut LL I " r tort and a Ifll:atlun 

taclht)' . tu pruvlde the engtneerlll t, It 
wllh Ical tllm; u.... tu evaluate the 
current tatu ot their te t . nd to pru · 
VIU re plln Ive ulal!no tiC t(1ll1 to in· 
ulcate prol.:e chan e bmu~lt bout by 
alteratIOn In Ihe 01' 'rutlll c.:onuitiun . 
udl 'I heatln rate , IIlPUt " cumpu· 
ItlUIl, and pre ur . 

Th nVlronm Illal '1IlU prul:c mUI1l 
tunllil roup I..amed uut 111 nllonn 
t lort at the orthlle' 1501 un and 

1010n retuns and at th \ atcr tura!,:c 
\ arehou e In trulllentatlUn and III trll ­
mentatlun rep.m rVlcc were carned uut 
at th L rami 'en ter , thc urth 'II 
tur il l.1lC re earch roup. ..nd at 

ernal, tah, tur th I ar and Lruup. 
I he t unctmn ut the Leneral naly I 
'el. tlOn were dl contlnu d durin!,: 

O .. tobcr and hnal compIlation of data 
and (h, per .. I uf equipmcnt lund rway . 

\)Urtnll 19 0, t chl1ll. .. 1 and mana' . 
III nt (IIr I.tlun ,wa upplh:d to a widely 
dl per cd I prollram 111 thc area ot 
10 I! Lncrg) \ a t ( haractcnLJtlun. 
I he ct lurt t:uordll1ated th wurk ut tuur 
other Encrl!)' edllwlul:!y ent r , thc 

atmnal l3ur au ot tandard . tillce 
atlona: Lahuratone . and mcr 15 

I:')ntra~t()f" Thc obJcctlve ot the pm· 
r<lm; to dl!~Clop a datu ba e lrom a 

Ullllorm prowcol ot ampllng and c,;har· 
JI.lCrllatHln ut to Ii enerlty wa te, tllr 
thc purpu e ut dchnlllg their h .. lard 
potential atter dl po ' I 

mabie a 'com ph hment b)' the 
IIcral nal I ec,;tilll. thl )' ar Ill-

duded the de~elopment 01 a e,;omdllluted 

\.) partmcnt ot menl.an 0 lety 
tor 1 \: tin dnd 1 tenal rnultllaburatory 
te tin pm ram \\Ih,,;h addr d th 
potel1t1al tm leadlll1ll trace mctal from 
VaflOU to' II el1er~ related m tenal . 
I h pru ram I lated and Il1U ured the 
prlll1ary e,;omp n lit of vanabllit 111 the 
e II ctl n proc'dure . c tabh hed the 
degree ot c nhdene,; In which tlle te t 
re ult hlluld b held , and II1dlcated the 
e perllnental parameter which may 
Il1Iproved upon to YI Id better qualll 
da ta . I he t t program erved tlle 
ba I uf a pr po ed • T 1 t ndard 
1 th d, t..urrentl up tor final approy' J 

and acceptance 
multliaboratory te t program tor 

the anal}' I and quanllflcatlon uf organic 
11\ I a~\tate at the part·per·bllllon level 

a begun. The program will prOVIde 
llllle 1I1It iai data III till rea, nd will 

d vclop UI1\ contldelH:c 111 tlle reh· 
ablht of the method tu provldc quality 
dala 

1. '1 p r nnnel w re In trum nlal 111 

the 'uundlllil ot a new 'T 1 olllmlltee 
on Wa te \.)1 po al. and they are currently 
headIng major techlllcal ection actl 
VIIlC , and ervlI! a clel,;ted oftlcer of 
th conlll1ittee l'.-er eelng technical 
upera tlon , 

II tro opi I thou 

11 e pCdru COplt: Method ectlon 
pnmde pcclru COplC crVll..e ' and a It 
ance to the enter' rc eJrch program, 
and develop new or apphc eXI ting 
pectro COPIe,; Ie hnlllue that aid 111 the 

dlaractell/llwn ot to II tuel fh majur 
pcctru ':Opl~ techf1lque ellllllo>ed by 

th elllon are ma p ctromelrY and 
, ~1R 1 unn' 19 0, high and IllW ma 
pectral anal)! • gas chrom tOllraphlc ­

ma pe..:tral un.1ly c , and protun and 
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carbun-I nuclear rna netic re onanee 
naly e were provideu to I1Ulller u 
enter proJ ct , 

WithlO th ctlOn. prog:e wa, made 
on y nou indiVIdual research proJect, 
uch pattern recognill n nd multi-

nucleill M R techOlque Bide d 
vanell1 pure 1R and na s spectr I 
tel.hf1lque ,the eCllon I' actlv Iy workll1 
on method whIch utlit.:e combm tion 
of the c two techl1lque, provldmg a 
level of lilt 1rI11allon 1I0t available to the 
re carcher when the two tt ~hnlque ar 
u ed eparately. 

Per unn I from tlle eetion were al 0 

II1volved with out ide agenc! dUring 
It O. cooperatIve program, b tween 
the pcctro Op:' ' ction nd the Wnght­
P' lter on IT I'orce Ba"e, wa e tab­
!J hed to Inve tlgate the potentIal of 
nuclear magnet! re unance for the 
eh ractenlatlon of jet fuel . 'orrel tlons 
betwr 'n M R data and combusrlOn 
prl't1erlle ot Jet fuel are being d veloped. 
I succe ful. the work. will result III more 
co l-effecti ve , Ie time-consumlllg per­
tormance te t for aviation fuels, e tlon 
per onnel al 0 provided techni 01 a I t-
..nce on ational l3ure u 0 tandard 
program for the u e of high frequ ney 
elee,;tromagnetic radiation on U1 itu 
retort In addillon. coop rallve:: 
re earch program with the olorado 
chool ot 1111e wa e t bll hed to 

II1ve tlgate plll1eriLJlIOn of teranes 10 

~hale oil , The informatIOn obtained. 
hopefuU , can be u ed an inde to 
a hale oil's thermal III tory, This II1for­
matlon will be very helpful III under-
tandll1!! thc proee e that occur 111 tlle 

returtlll ' of oil hale by any pro e ,but 
will be e p l.Ially u ful 111 evaluating 
true and modified 111 Situ proee~ e , 
where real lime mple and data aequi 
Illun I difl1cult, If not Impo Ible , 
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11'/11/. a /Id" Itoll" ",orAl /" /11 J /"/1111' It" , /II/It, · I'UL /"grOlIl/" . OJI , Jlllit 
t<"C'/OgtSf Ulltl JI/" I rAilS 0/ C;r IiAIIlt'I/(S e\um/ll~ IJ H'C/1011 0/ ('ore 

RESOURCE 
CHARACTERIZATION 

G.F. (Pete) Dana, Dlvi ion Manager 
Charlotte Miller, Divi ion Secretary 

Functional Summary 
• determines oil yields of hydrocarbon· 

bearing samples 
• evaluates mineral content and oth 

resource prop rties 
• interprets dat for alternative 

processing plans 
• provides technical expertise for project 

activities 

DUrin!! 19 0, the l)lvl Ion ot Re oun:e 
haract.:ri/atll>n, more than ever bctore, 

provided data, cxpel II c, upport. and 
!!uldJIlCC for LL I e lO·huu e and fi Id 
proJcct III otl hale, tJr and, coal. and 
h}drology The dlVl IUn contlJ1ue to 
accumulate new data concerl1ln!! poten­
tial energ> ource evaluated b the 
(enter, I becoming attuned to Ihe need 
of lI.du try , und I providing up-to-date 
data on vanou problem . rca 01 
cmpha I are re oura IdentificatIOn, 10 

'llu lie location, mechankal properties 
lit cnerll -bcaring trata, CXamlJ1u tlun of 
po t burn fealurc both phy Ical and 
chen1lcal anu hydrolOgical c ndttlon 
and comp,I,lIlun ot pre-burn und po t­
bUln c perimenl 

1atn organllatlon IS t1lgh! utlltled 
wtthlJ1 the divi IOn. e pe~ial1; from a 
geolob)cal and re our.;e evaluation tJ11I1 . 
pOlO I ;Jch of the dlvi IOn' geologJ I 
are pnn~lpal contributor to the pruJect 
mana 'cment enorl ot otl hale. tar and. 
undcr Irounu .:ual cOllver IUn, and 
hydrolog} Data ba e devclupment ot 
the C re ource I enhanced b; the 
developmcnt ot program tor IntonnJIIOn 
toragc und rClne ' I tor tar ' nd and 

coal. lJ1 addllion to earlier otl hale 
IOlurm tlUn 

R ourc valuation 

n OIl hale pust -bum cOring pmgram, 

47 
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to valuate two modlf1 d In Itu retort 
t eokmetH':s, Inc.. outh 01 elna!. 
tah, wa completed. The core have 

be n photographed. and the pIcture 
will be combllled with hthulogJ de crip­
tlon for a complete core record. fh 
core will then be diVIded and nt to 

the awrence Berkeley Laboratone ( Ol­
ver Ity 01 allfomla), 'ol0rado tate 

Olver lty II drolo I) p rtment, and 
L 'T' Re eareh upport I)lvi IOn for 
naly at the requet of the n-

vlrol1mental Protectwn gen y (1.:.1' ). 
nalye perform d at the e In titutions 

wHl partially answer que tion concerning 
change underg ne by the oil hale during 
retort!ng and compounds remaiOlng 1Il 

the pent hale . 

he PR pnng t r nd depo it in 
central tah w further valuated WIth 
a 7-hole conng program . he hole were 
trategieally lo<.:ated to upplement e I t 

1I1g d.lta and thereby 1111 .. rea e the accuracy 
of the reource a e men t 01 till depo It. 
When the e analy re completed, they 
wtll b compiled and added to the 
tar . 11Ij data bank. of geol0gJc. engi­
n enng. and analytlcal Illformation being 
mUllltained III till dlvl IOn . 

Re ource Lvaluatl n ha two member 
on the (enter ' Ilydrology Ta k force , 
Whldl IS re pon Ible for obtall1l11g 
pre-burn and po t-burn data on field 
e pcriment tl' t tte . pnnclpally oal 
and OIl hale . t the recommendatIOn of 
thl ta k force , work. ha b en performed 
at the Ilanna underground ga ificallon 
he to e tabl!sh a ba cline environment 

and post-burn tatc . The ba elinc tudy 
indudecl 10ur corehole • 22 w ter well . 
and geophyral loggIng or the hole 
I)ata obtained during the dnlling and 
ub e4uent n ly I wtll b uf Ident to 

e tabl! h a bol ehne envIronment ~ lIh 
the In tallallon ot pUlllpS in the well . 
periodIc mphng Jnd anal} I . and 
follow-up monltonng. the po t-burn state 
wtll be determined . 

In addItIOn, re ean.:h per onnel on the 
underground coal ga I I a tlon project 
from Re oUlce [valuatIOn recomm nded 
and upervl ed work t the II nna II Ite 

or and d ta \ ere ent from b0th the 
Il anna and Hoe reek Ite to olorado 

tate Olver lty . to e\alnlne the coal 
environment. tratigraph} . and mllleral ­
og , \i yonllng nalYllcal Labor tone . 

Inc. I r coal ultimate and pro imate 
.. nolly e ,md coal petrolgraphy tudle , 
and nwal nal tical and on ultlng 
Laboratory , for g ocheml try tudle . 
Wh n the studie are complete, Rc ource 
i.:vdluatlor. will have adequate data to 
handle pernllttlllg reqUIrement , to 
an wcr que tlOn pert Illlng to the ground 
water rCgJm . and to properly ,haractenle 
the re ource both before and followlllg 
C penmen tal burn 

1 he Re ource Lvaluallon ectlon 
upphed une member to the Tar and 

ProJcct 1anagement eam for partlcI­
patlOn on an a -needed ba I m the 
plannmg, exeCUllon . and evaluatIOn of 
the tar and team 1I1JC tlOn project 
near Vernal. tah . 1I11llarly, thl e(.tlOn 
wa de I mated to a ist the il hale 
Re earch and Development 1ana 'cmelll 
Team, and contribute plannlllg recofll­
mcndatllln alon' the cline . 

ore ampling and .. aluation 

In 19 0, two pap r were pubh hed. 
evaluallng oil hale re ource 01 the 
Green RIver I·u rmation . Available data 
wa a elllblcd to define the tratlgrapluc 
Iramewurk of oil shale re ource in the 
Green RIver Ila In , W omlllg. ne paper . 
L 1 Rl 0 6, prOVIded a general picture 
01 oil hale dl tnbutlon and mime m 
thc Green RIver Sa lll . The other. RI -
O II, pre ented re ource data on 
halloy. OIl hale 01 the outhern Int h 

Sa In llltabl for Geukllletk - tyle de ­
velopment. I)ata wa compiled on OIl 
shale re ource of the ea ler part of the 
Uintah Ba m. and an evaluation WIll be 
pubh hed 111 19 I . 

LlIholog}, tratigraph> , nuneralogy. 
and otl-}Ield data were developed frolll 
OCCIdental' ba eline eore for Logan 
~ a h retort ., and flus mformatlon 
WIll be vital lor po t-bum evaluallon 01 
lractunng and retorllng err.:t pro­
du ed by the expenment. tratigraphl(' 
dlflcrence between oil hale 01 the 
Maho' ny LOne at nvil Pomt and at 
Paraho' urtace retort ite near 80nanla . 

t h, wcr compared for determmmg 
potential Inlnc LOnc at each lte . The 
comp n on U1dlcated vcry slight differ­
ence between the two ltes , so that 
eng1l1eenn 1 data developed for nvil 
P01l1t hould be applJcable to the tah 
lte 
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LIth log nd oil-yield data from 
corehole U1 \ yoming, talt, , nd 010-
rado were dded to the OIl sh Ie data 
ba e. Oil-yield a ays wcre performed 
111 upport 0 many engineenng. environ­
mental. and proce evaluation program . 
and to evaluate oil hale frolll several 
foreIgn countries . 'omputer capabllltlc 
were enhanced for proce 1I1g and pI t­
tlng re ource data. 

Ro k Me h Ilk 

1 hree papers character1l11lg the mech­
ameal propertie of oll h Ie were pub­
hshed under a contract with the 'olleg 
"f F:.ng1l1eenllg at the Illver ity of 
WYOIll1l1g. 

I)unng UI ye r, mmeral survey 
were performed on two long LLT core 
lrom the Green Rlve~ Sa In. nd on a 
ba ehne core from ccidental's Lo an 
\ a h te -ray mmeral Identlficatlon 
were Illade m upport of cveral proJect~ 

report on element and 111lneral d tn­
butlOn and relallon hIp Oil aval 11 
' halc Re erve O. I wa prepared in 

coll.lboratlon WIth Lawrence herk ley 
Laboratory . I)ata wa d velopcd and 
compiled for a paper de cnblllg mlllclal 
dl tributlon and IJthologlc a oClation 
111 oil sh .. le 01 the Green RIver Ba In . 

ompo ilion and Prop rti 

paper concerned with Ul rlllal 
bchavlOr of daw olllte wa pubb hed 
Irolll work conducted at the Illver ity 
01 \ yoming. The abIlity of nah ollte 
to remove tack-g lllphur was the 
ubJect of other re earch. WIth re ults 

to be Fubb~hed in I I . 

pre entation wa made to the 
llIencan ociation of Petroleum 

Geologl t . detaIling the kmJ and amount 
01 alumina lound m the 011 hale of the 
PIceance reek Ba in and po Ible 
method uf extracllon . 

Abel onlle, a nicIJe-beanng porphynn. 
wa Identdied in 011 hale core, and a 
publication on its discovcry and occur­
rence IS forthcoming . 

L1ement analy e In oil hale and 
other bltumen-beanng rock wer con­
ducted m an atomic ab orptlon pectro­
meter for re ource characteril lion and 
proce ing evaluatIOn . ppm unately 
120 mples were anal} led for four 
dIVISIOn within the en ter. 



L 

ni rsi ty 

nlvc i ty of a. hin 'ton 

nlver Ity of T xa at u tin 

Univer Ity 01 ew M Il'O 

ntV r It 0 nver 

ew Mc i '0 Tech 

Olver Ity of atifornia at B rkeley 
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mver Ity of Alabama 

lJn:v rsity 01 MI uun 

M Re careh I'ound tlOlI 

Color do School of Mine 
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Proj I 

ACAII Ie 
AffAIRS 

1980 University Reselrch Contrlcts 

Fluw and Rcacttun oupltng in In Itu oal Ga lfic tlOn 

hcmlcol , M c.:hanlcal and I nvironmental (' actor in nd rground Go IficallOn of 
Te a Li 'ntte 

I·valuatc. haracten/ , and e th Potcnttal of ndcrground oal Ca I Icatllln III 

the an Juan Ba in of cw Mexico 

1 e ttng of Watcr Trciltm nt TechnologIc at th Ll TC 150 Tun II hale R tort 

Laburatory Invc ttga tiun for I. plolttng anta Ro a ar and of ew M ICO 

!-ormatton , l)epo ilion, and l)ramag uf Mi t m Porou Media with pphcation to 
it hale I{ctmtin' 

tructural and I racture Macnantc 10dcling oelated with Ilderground u.ll 
onver IOn 

Fea IbllllY tudlc (If In ItU oal (,a i Icatton In the Warrior oal (Ield 

' tudy uf thc InteractIOn of Procc atcr lute wtth (lal Matcrial at arlOu 
ta 'e ul 'ual (.a lfica tt n 

l) tcrnllnattun of Pcrformance·related Prupcrtie of elected yncrude I hgh ·blllhng 
LI4Uld and Re Idual Product and p·graded By·prod uct for pptication a R cycling 

gen t 

haracteriza tion of Mildly Hydrogenated h Ie Oil Asphalts ~ r Paving Purpose 

The Role of pent hale in all hale Proce ing and the Management of ' nvironll1cntal 
Re Idue 

Mmeraluglcal and Geuchellllcal tud ul the Coloradu all hale 

Optiml7atton of a I ro Polan/atton M' glC' ngle pinning pectrometer for 
otid I 0 II I' uel ample 

yOll1tng 

b ervatton and Quantlficatton of I' 
anou Temperature b the echm4ue 

and 1:iglc n~# pmning 

Recoveryof II frolll tah ' 1 ar and 

,and 1mcralogy. Ilanna ormation Ilanna 

ignal from, utid (0 II (ucl at 
lid tate I J C 1 R ro Polan/atton 

!-actor ftectin' In IIU Recuvery of Ilydrocarbon from all hale 

The Relatton hip Between Optical ctlvity and the I egree of Degradation of hale all 

n In ve tlgation 01 I al:tor ffecttng the In itu ombu tion Retorttng of all hale 

In ve ttgattun of labile Compuund Re ultlng from thc Pyroly I of all hale i'1 
Ihgh al:UUIII 
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Pro 

Rc ear.:h on the Role 01 
I nVlrllnmental Rc IOUC 

( hoHaderilln~ the 1, .:hanil.:all'ropertle uf Oil 'hal 

Ill!! and the iana 'ement of 

"".Iter OUJltt, 'h .. rJdmQIC of I'u il l ucl I'ro\:c 111 I I lflucnt rar 'ano 

MJthemall~al Modelil1g and l uborallH} I xpcrlmcntallon In upport 01 L.1.l( ' In 
IIU (0.11 (,J 1III,;atwn Ilcld re t 

tud .. 01 l ' lIll1allon III '\ah l,;lIhte In a Dr} SO, 0 h,orb r ,tem 

I lied III queou I.Illucnt Imm 111 lIu I 0 II I uel I'roce In g I Cdll111loglc on 
"qUJII\,;~} tCIll 

lihJk Oil (Ilmpo ItWI1 'tudle .aturatc ;lI1d "-Itro 'CIH> pc COll1pound a Relatcd 
til Relortln~ Paramcter 

Provide llhrJr ~ crvl\:e\ In 'upport 01 Re earch (onducted at thc LlIra'l1l l ncr!;} 
Technolo)!> (cntc r 

"'udear 1agnctlc Rc ollam:e ( '-IR) Sp ctroillcter lime and MR , p'ctro cnplc 
• ervl':c pplkJhlc til I 0 Sil I uel n:ll, I 

l) t rll1Inallon 01 Relalllln lup, B t",cell Chellllcal ('mllpII ItlOnal I)al:lmetcr and 
Ph .. Ical Properlll' that ( ontrol the ( OIlIpatlhtlllj ilnd Durability for I IIcct lve lilli/a ­
tilln an I ( 011 CnJllll11 01 1"0 II I uelilcav~ I'rodu\:t ... Id Ii} proouct 

Devel pment of cgative Ion 13 naly I of leftn in hale II 

I hermal DCUlillpositHlIl of ,",crugen l nder I levated " rcll'e 

Phyto-Ill leit nd Plant Re pon c to qu 011 Hfluent Derived rom In illl 0 II 
I ucl I'ro.:c 111 I 

lhermal lkhavlIII III I)J",~(lnltc a Relat d to I \tral,;tlOn of lumina from Oil hale 

Inte raction 01 \)ull Mll,;roorgJnl m \~lth qucou I lIluents I rived Irum In ItU 
I 0 \11 I 11'1 I'IOCC\ 1I1~' 

Inve IIgallon on the l\1,; 01 Optkal CIlvlty III hale Od In the Retorting 111011 ' hale 

I)'nllln tratc thc I easlhlltt> of l.,lng Spent hale til Removc lI ydrogen ' Mlde lrom 
Otl • hale Retort 011 1;1\ 

I etertllinatwn (II ( IHm Illn and l ro 1011 Rate' Relateo til In 'ItU team Re\:overy 01 
Otl I rom 1 a r Sano~ 

Rod, Sprtn~ ~lte I' \ ater MonitOring ProJect 

,pent Otl Shale 11 2S . uuhhln~I Reacllon "Inctlcs ()eterllllnallOIl and Contllluou 
Rea.:tor De I~'n 

TJf . and I tractl\lIl O} tealll '1Illllllation am! . tealll ()n ve- '-1 ea IIrelllent of !'hy Ical 
I'aranll!ter 

Tal Sand I tra.:tlllil o~ 'itCJIlI Stlillulalllln and team Drive-I abl/rator} ano 
'\lIll1efl~al Illoeltn~ 

l ttillatlUll III 'ahcoith! in a ()r~ . O2 , '0\ h orbcr r telll 

Charal:tcrllln I the \1 cl.:hanlcal !'ropcrlIC 01 tI. hale 

Thellllal lichavlllr ot ()aw unite J Relat~d tll I xtraLtHlil of IUl1llna Imll1 011 hale 

1 hCliretkal alll! I perinlcntal Invc IIgallllll llt l 'ndergrollno (llal (,a Ific'lllon 

I allo RCtoratllln Ilir In . ItU 011. hale, (Ilal. and Tar ano !'rOl.:e ~Ing Technlliogle 

1lcmhl,,1 Intcral:II\IIl'> \\Ith llUCllU I' lflucnt I CrlVCO troll1 In lIu 10. II I lIel 
I'rl l ce ,in~ 

\\ atcr ()u.dll~ Charadert 1I1,;~ for 10 ~il Fuel Pm\:e, Ing Utluellt 

Il1\e t1~'Jtll l n III Fea IbtlllY llt (Olllput riling Chcnllcal a:ld (,1.'1l10!!I':JI Data frolll Otl 
~hale , Tar anJ .lIld ( llal 

()C\ellipillent ~par;1I111n \1 cthlld., tor RI.' Idlle ot Fli tl l'ucl 
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A ociated Western Universities, Inc. (AWU ) Expands at LETC - 1980 

1 hc program, U1 wllll:h Ll r 
ha partll:lpated nce 1976, !oh 'wed d 

I 'nl!Jcant growth 111 19 O. TIll e pan· 
IOn wa due 111 part to a new lI1echani 111 

permll tlllg parttllne appoll1tl1lent' during 
the normal acadelllic year Tile former 
procedure princIpally allowed only 
'ummer appull1tment 

[II program wa developed tu help 
a lire an Jdeljwlle uPI'I uf hUlllal 
re oun.:e to a I t \ IIh the nath.ll1·\ 
enelgy need . to trengtllen and augment 
the Jl:udemlc In tltullon 'capabihtle 111 

unJer tandmg tho e need 111 relatlull 1111' 
to edll\;ation m phy Ical clcncc and 
cngll1eenng, and tu InvIgorate the labura . 
tonc and t chnolug center tllluugh 
the )..nowledge and Idea uf faculty and 
\ludent partIcIpant at thu e 'ildhr.c , 

l'artl~lpant tIll year (by dlvl IOn) 
IIH.:luJed 

I)I\'i lun of LnvHul1mental SClenle 
ernon , rcher, soclatc Pruf 'or 
of ' heml try , nlver It} II f 
\\ uming 

l)arryl J , Uornhupp, ' heml try Lradu. 
ate tudent. nlver it of 11 uun 
Culumbla 

Urule \ , ulvcr, i tant Profe or 
of Pharll1al:ulo', Ul1Ivcr It} of 
W }UIl1I11 ' 

!.Javll! II. h l ter , I tant Prole or 
of 'Ivll LngJneenng, Lniver II) 

of WYOll1l11g 

I:h/aheth Lilli, Lraduate IvlI 
Lnglllcenng ~tudent , I1Iver lIy uf 
\ yom 111 

LarolJ L. Lre ham , heml try tu· 
Jent. nlver II} of Vyunllng 

'teve lI ueliner. Lraduate ' heml try 
tuJcnt. nlver lIy of MI oun. 
'ollimbla 

11\;hJel J Ilu ll1el1ll.:k, 
fc ur of CIvil 
ver II} of 

Cornne 1 

oClate Pro· 
nl· 

neenng I1Ivcr lIy 
Wyomll1g 

Donald 0 Llcrman , Graduate Ln vlron. 
lIIental 'nglJ1ccnng tudent , nl. 
ver II} of \"' }unllng 

tanle 1anahan, Profe or of 
hemi try , nlver lIy of 11 oun. 
ulull1bm 

RIchard l) oble , I tant Prufe or 
of hCll1lcal 1 ngJneenng, nlvcrslt 
of \ yonllng 

l ore t R \'. .tlter, Graduatc Ph armacy 
'tudent, nlvcr lIy uf \ Oll1l11g 

l)lvl Ion Ilf Re ource ' haractenlJtlOn 
Mar).. L Lyun , Lraduate Gcography 

tuden t, nlvcr II} of \ yOlllll1g 
Lowcll '" pal:)..man, Lraduate Geog. 

raph} tuJent, nlver It} of 
\\ } umll1 ' 

!.Jlvi IOn vf Re cardl upport 
l)avld 1 Uarnhart , Profe or vt 

Ph} Ical I:lencc,. La tern ~ untana 
ollcgc 

Patrick II Inter . Lraduate Phy u; 
lUuent . I1Iversity of \ yoming 

' Iclette Karn, Graduate luology tu · 
dent , nlver Ily of Wyoming 

J hn 1 Knox, Graduate Phy I C~ 
tudent , I1Iver it of Wyomll1g 

IUdent , 

I try ppoill tment , 
\ yomJll l! 

hn W, 1cGuwan, I tant Pro. 
fe ur of hemi try , Tenne ee 
Tech nlver Il 

Revelt , Geology tudent , 
I1Iver lI y of W oming 

J)IVI IOn uf LngJllcenng 
tanle G l)oak . Mechanical1::ngineer' 

II1g IUdent , Illversity of\ yoming 
harle c. htchelJ , odate Pro· 

fe or uf 1echankal Lngmeenng, 
'olorado tate I1Iver ity 

Jame Thoma, Profe or of Mathe· 
IlIJlIC. olorado niver ity 

tnce of nVlronment and un ervallon 
Ira J . \ Inn, Profe or of Louc tlOn 

and rban tudle. 'ahforllla tate 
I1Iver Ily 

~ ssoClalt'lJ h't'Slun L 11/ .. " II ( h't ) SllIdelll Idiowsillp appO/lllmlll1 
01 Ih I araml< t.nag) Tt hnolu[(1' CUlla lorsllmmer 19 0 art silo" 1/ 

ohm" A h'( 's program IS an eIJorl Ic' el/ II" an ad.'qualt slIpph 01 
manpolHr 111 Ih., [lIl11rf! 0 IllIs CUIIIIITI' ",ugl alld dt'I'dopm"lI 
programs, Sho" n abol'/! art (1(11(" ling. It'l 10 r,ghl) Dr, Charlt'S J) 

Ford. Patrick IIl1nla, 'nd Slelln 1I0,'l/n.." (s la'ldlllll lell to "ghl) 
Dol"rl c" Bomhopp. Corm" f A err, lIaroid (''''sham, l:..'iI:ah. III A 
("II,S, FOrt'sl R Waller, and Donald I ,aman 

rOCllIII parliClpanls lrom Ih, A h'( program 01 I.LTC orr (slandlllg. 
lell Iu "ghl) PrO/lssor Ira h'/II'I, Caillomia 51011' VlI/l ,,'rSlll , Dal'ld 
" hIS/a. I aI/on 5 t"hu,and Roland BardUl , vml'''' III vI lI'romlllg, 
and lanh I' l \taflahafl tlllnr 11.1 vI f l sOIl,,·Colllmhia, (Ant't'/III(. 
hll III rlllhl ) Pro/t'SSNl Chris II' 1!cCOI\'afl, Tt',lI/C'SSt, Tech LII/lwSIIy, 
R/(1lard 0 \oh/c, {flIl't'rSlly ul I~'r(/mlfl[(, Charles L. '.111 11l1I. Colorado 

101. (nil..., ih al/d Dal'ld ~1 Bamharl, I as urn Monlafla Co lit, I' 
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l ETC/U niversity Participltion 

L L rr pcr unn I held Ihe f\\ll()wlO~ 
(Initial aPPOlnll1lCll1 al cadclIlH; 
III Illlllioll durin 19 0 

I>r. ndr w W. 0 cor dJun~1 Prole · 
or of hC1I1I Ir .lI1d I ngmcenng, 

U\1Ivcr II ; of WYOIIIIIl ' 

Dr. ITIU I M. I)orr n 
Pro c or of I ucl I 11 'Inc rIn', \11. 

ver IIY of Ulah 
Dr. Dani I lIel L. ~lUrer 10 

heml try, Olver II> of WYOIIIIIl' 

I)r. Ri hard V. Barbour Mcmber of 
Graduale The I Ol11nllllCC for LYlln 
Duvall, Master' candldale , Mechallical 
I ngll1ccnng, mv r II of Yllllling 

Sign rs of Ihe cooperallve agr.,mtnl bel"f"" Ih University of l+'yomlllll1nd LI:TC arc how" 
abov . From Ie/I 10 righl Samuel D. /lakl's, UI+' olltge of t'nginurmg Dea". Andr w 1+'. Duora. 
U :.'TC Director. t'dward H. Jf"nl"gs. UI+' Pr Sldenl. a"d Joa" K. Wadlow, I+' Colle e 0/ ", anp 
Sciencel Dean 
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CDMMlmlS 

I.FTC's Fqllal t mpIO)lf/f/1I OppOrILWII)' Commlll.", I (umpn ,'J oj 
(ItJI to "hI) Clark UDOIlY, Fralli.. Dam, Jad Ralmulld, Clla"I'.'r UII 
flJt'II 41mt'lldare , Olalla RarlA l', P.'/( I' ParA .. " alld hllall/(I.IIl/( ClloIIK. 

Til. ' Comhlllt'd Ft'Jual Calf/pal/(II i a Olle·I/III/' rollCllal101I amoll/( Ftut!ral "U OII/It'l/or I'Vllllllar) lI ('allh allJ "''''Jar a .·IIciu. Tht I \I 0 Campalgll 
... as IIcn'IS/III 01 II.TC Ihallks /() lir grollp oj l'Olllllll!aS pIClllr('J. From 
11'/1 Iu "Rirl (.'OlfJ) \Oc/lllt' IIlIrJ, Jamc/' Ta.llur, Ro I! R JhlllSOll, 
(SIOl/JIIl/() 1' ''0111.: 001'1, 1011/.' FrslI .. r , (iwrRt' Comph II, Tom Vw", and 
(;I!O'Kl' \fll'akt'. I 0 hdplllg ",'Iir IIII' Campalgll wa Carl Ro()\ t/lagl. 

qual mplo ment PI) rtunity 
ommltt 

Dunng 0, LI:. r ' In tltuled fj'/e 

pward Mobility po ilIOn , the first 
ever at the enler . The posillon are 

ccounting Technician (2), ecretary, 
Purcha tng gent, and Lqulpment 

p clalist 

1anagement repre entallve on the 
ommitlee U1 19 0 were Dick Martel 

and Did. Poul on . In re pon e to the new 
program, Frank Davi wa appoUlted a 

la I.II0n oun elor, in additIOn to 
hi regular LLO ounselor re pon:;l-
blhlle . lark leDoux, the elective 
Placement Program oordln1tor, reSigned 
from the (enter Iii many contribution 
to the ommlttee Will be 1111 ed. 

Mcmber pent con Iderablt: lIInc 
developing the ent r's I 0 l-ederal 

qual Opportunity Recruitment Program 
and has II1ll1ated contact wllh the nl­
ver It of WYOl11l11g and the tate of 
\\'yomll1g to try to bring " pward 

Bound" and T'" employee on board , 
DUring the year, a urvey on sexual 

hara ment wa cunducted by the Federal 
\! umen' Prugram Manager as part uf 
a DOL-wide urvry . PlannU1 g ha begun 
tu in tIlute a Federal Women ' 
Program dVI ury Olllmlt tee. 

ther tOpiCS (II cu ed by the om­
mltlee dUring the year lI1c1uded 'rlevance 
procedure , the eltecb uf LL C' de ­
erea ed ceiling un flirmallve Cllun, 
procedure fur 'etllngon an 01' 1 regl ter , 
and ullh/atlOn 01 uCla ted \ e tern 

IlIver Itle lUdent tu further LLT " 
ft1rllla live Cllun 'oal , 

nergy 1anag ment o III llli tte 

DUring F'r 19 0, tht! LLT Lnerg 
Managemem Ollllllltlee 

• surveyed LLT per onnel lor 
energ con ervatlon need and 
ugge tlOn 

• gathered prehllllllary de Ign data 
for the torm wUldow project 
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• reviewed and mall1t lIled the LLT 
Lnerg warene Board to keep 
vi Ible a perwdlC r I..ord of the 
volume and co t of nonrenewable 
energ u d by the enter 

• II1lliated th " LLl loon Lvent ," 
a t wi 'e-weekly film rie, de igned 
to encourage LI:.T per onnel to 
bnng their lunches to work in tead 
of leaving dUring the lunch hour. 

LET ' P onnel lub 

The L T Per onnel lub pon UTS 

the annual LLT hrj tma party and 
plcni ', and provide fluwer or u ther 
appropnate gift to members and lhelr 
familie In the ca e of birth , lIInes , 
weddll1gs , retirement, and death , 

The lub' annual meellng for election 
of 0 r. 'er wa held in petember I O. 
Officer elected were Pete Dana , Pre I­
dem , Dave Hone, Ice -Pre Idem, Rose 
Robin on, ecretary ; and \)Ick 1artel , 
Trea urer 
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omllllllft' lit/In' 
P II' Dana alld Frail 111../11 alld 

slajJNs Carla alll'ht: alld Suzalllll' 'rhom 
jrom Ojjlc/' rrl'ius mUI h('jore Juplll'allll 
lire tIYS hUI on Iht II W COP'U 

ommu nication ommitt 

he communication committee rccog­
IlIle that effective communication at all 
level I the only viable approach toward 
the development of a mutual under-
tanding among all enter employee, 
hi ommtt ee l\ r pon Ible for over­

viewing mo t aspect 01 communication 
within the enter. he COml11lttee' mam 

I the preparation 0 the L Te 
ew heet. 

Libl'3 r ommitte 

Th~ Library conttnue to oper­
at through a contract \ tth the niver ­
tt of \ YOl1iing . cler.ce library, The 
taft provided by tll" CI~nce library 

con I t 01 one pro~ I nal hbranan. 
ne part-time library techmctan, and lllle 

part-lime ecretary boo!-!-ceper , 1 he con­
tract agreement IJldude full .Icce to 
the mver tt of W ol1l1ng' lIbrar 
erVlce and material , Thl committ e 

adV! e Ul the opera lion of the L Te 

library 
The active .:ollecllon at LLT ' con­

Sl t of appro 1m tely ~,500 monograph, 
1_5 periodical litle, numerou govern­
ment do ument , and a file of publica­
tion by LLT author , erVlce pruvlded 
by the Iibrar mdude reference, photo­
dupli auon, interlibrary loan, collecllon 
development, and data-ba ed bibliographll': 
earching. Dunng I c) 0, the hbrary 
filled 2,100 re4ue t for matenal 

oun iI 

The L Tt. afet ouncil received 

nit Ilhrary ('omnllllel' IS wmp" rd oj (I<-jl 
ttl r,[{hl). I tro.~ Dod(/tr. Dalllt'/ "'1'1;11. DOlllla 
Illh. Cha/rpa 1)11 John McAal . and IIIIra"all 

B,J f)alldson 

charter approval \11 ugu t II) 0 1 he 
omllllttee W' e t,lbh hed to act a an 

adV! or body to the l>Hector on matter 
of alety and h alth poUI. ,pro[,ramming, 
and practice Quarter! meetlll&S were 
held to d cu and view complamt. 
.If ty proJect. accident . and m pel. 
uons . Major actlVIUC mc.:ludcd reViewing 
the L T 'cupauunal afet> and 
Health (0 II) lralnmg Program , de­
veloping the LL l ' ' II Prugram 1)lun , 
and Identlfymg other Ileed In the luture , 
the comllllttec . peet to condul;! 
111 pectlOn 01 L I ' workplace" develop 
un II1ccntlve award proyam , and a I t 
111 the developll1ent 01 a health ervice 

program 

Labol'3tory afct) ommitt 

The Laboratlll afet> ommlttee wa 
e wbh hed In comphanl.e With the 
LLT ' c .. upauonal afety and Health 
Program, 1 he purpo ul thl I,;Onll11lttec 
are (I) to I t III evalualln I and de · 
velopllll!\ let> plot;edure and pra .. 
tke for the Ll TC laburatufle . ~) to 
proVide expertl c on peclfic afet) Jnd 
health problem , (3) to a I t III a let, 
urveillanl.c of the lab ,Jnd (4) to proVide 
afety and hcalth tramll1g for laborator} 

per onnel 
[he comnllttee ha been active in 

everal area , lI1c1udll1g developing 
format for the LTC Laboratory afet> 
l)vcument . Ulventorymg the .. hemical 
stoc!-room, removlIlg dated l.hemical 
from the ou torage bUlldmg, condul.!lng 

fety reView, and InltlJting the develop-

S4 

[h rara/ll;,· tntr I' (('dllloloK), CftllU 
Occupa/lOlIal Saj"/1 and IItallh CounCIl 
"~""I<' Ih, p('('/J/Cal/ol/ lur till' " ChUlllcal 
SlOra[{,' jao//ll' I. I'j I /0 ,,[{hI tall'd art "til 
) /ltIllK. R~sou"'I's (har"CIt'flZal/(}1I [)1I1 lOll , r..,,, Brtlwn. Chalrmall. I\'i/llalll II. W·al"". 
Sall'l~ 11/11111!',r. and Johl1 BI[{t'/ow. t IIgIII/'l'rllI[{ 

/)IllS/On Slandlnl( hm La 1'0, Opl'rallOll1 
n,l' /till ('arl Romllla[{i. IlIvlrtllllllt'lIlal SC'lrnct 
/)/1/ 1/111 I- R fc'DOIlald. Rt ('arch upport 
011'1 11111 Ra\ lIIond Rohal Oil, PllHlcal r/uln 
f)rvrs;OI1 al/d 1.1'0 Romanow kl , Tar alld 

I'mll'c' r 

II f( 's /.ab 'ajl'/1 (0/1/11/1111'1' pau 1'1 du,,". 
11111 of 11,..,r lah IIISpl CI/OIIS. TIll commlllr,' 
/III milt r or," (Jor.·RrtJlmd) rnrry fwdI'll. 
lI>a, I..[{rIllIllJ II 'jl 10 "Xhl) /)if I.. BarbOllr, Tom 
COl( 1\" II. I l'ml Docl..l..,. TII/II Speddlll[{. 
I rl1l1l.. (,1/111'1. Qlld S'IIIII1 R/Il[(1'1i (/la"[II 'r'III , 
I orr' JOt I.. Oil II 11111 11111\ II 

ment of adequate chclllllal torage fadl 
Ille mo t IInportant ontnbullon i 
the LT ' Laboratory afety l>ocument. 
which wUl proVide a general laboratory 
layout. locate haLJrdou matenal , U1u 
trate external power breaker and 
detail thc l)Owcr cirCUitry and load fur 
that laboratory . \ len completc, the 
dOl.,ument \~ul be of great a I tancc to 
the alet> 1anager , the Laramie hre 
Department and other afety group III 

the evcnt 01 an emerg ncy 
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Lrl ' h d a kcy rolc III clght 1111· 

portant mcctlll held durin the year . 
The wcre 

• 'I he 3rd nnuol 011 hale ' onvcr· 
ion ympo ium pOll ()fed b LLTC 

wa held January 15·17,19 O,ln ()enver . 
' olorado, with more than I 0 paillel· 

pant from II1du try, UIllYl!r itle , and 
J'cderal nd tate H 'enl:le Thc pnnci ' 
pal purpo e of the confercnl:e wcre to 
dl emll1ate Ulforlllatilln among pre ent 
.lI1d pro peetlve conti ,or of () L 111 

the area of 011 hale tcdlnology and to 
IIlfOrlll II1du tr , governmellt . academia. 
. nd the publl" of advance b IIlg Illade 
and plans for cllntllllled work 111 till 
area by ()O . I·ony·two tedllllcal paper . 
rclated to 011 hale work upportcd by 
the ()IYI ion of I'll II Lncrgy Lxtractlon 
of the . Ocpartment of Lne: 'y, were 
pre ented 

• The I th 011 
WJ held pnl 161 ,I O. It Wi! Cll 
pon ored by tile 'olorado I.:hool of 
111le Jnd the Laralllle Lnerg ecllllolo~ 

cnter total Jf paper wele pre · 
nted and pubh hed In the prol:ccdlllg . 

fwenty ·two of tile papcr were on 011 
hale and shale 011 prol:e Ing and char 

a ' tenlation , and 14 pap r were on 
environmental a pect of oil hale de~e1op· 
menl. here w re 350 attendee from 
IIldu try , academlJ. and government 

• Tar and Permeablhl Lnhan~e-
ment \ ork hop wa ho ted b the LLT 

I JI 'and ProJ I:t on 1ay ·9, 19 0, 
III lbu4ucHlue , ew 1e i< lco . Ten 
profe lUna! p' per were pre ented. Thcre 
wer 22 attend e from OOE, atlon I 

aooratone ,thc 'an,Idlan G vernment, 
. . and anadlan ulllver Itie , and 

and anadian II1du try . 

• The 7th nnual phalt Re earch 
Meetln '. large t contlnull1g national 
forulli devoted to ongoing re earch on 
factor aftectlllg a phalt properties and 
performanl:e , wa pon ored in Laramie 
by the Product tiil/atlon, eetlon of 
th ()m Il n of Phy Ical Clcnce, with 
more than 65 partlclp nt 111 attendance . 
I he meetlllg wa held J ul 16·1 7. Over 
2U techlllcJl paper werc pre ented. 

• onfab 0 wa ho ted by the 
DIYI IUn of Phy Il:al dence on July 
22 ~5 at the Olver Ily of \ YOllllng. 
1 hi wa the 29th Jllnual meeting pon· 
med hy L I • to provide J forum for 

dl ~u 'SIO Il of fo II fuel chenll try and 
ellglllccnn' Morc than 0 attcndee , 
II1du dill g everul foreign vi Itor , partl' 
clpated e lOll II1dudcd "lore than 25 
teclllllcal paper on I:haraetenlation, 
prol:C IIlg. upgradll1g . and environmental 
tudlc related to fll II fuel . 

• The bth nnual nderground 'OJI 
pon orcd by 

held Ul fton , OJ. .. la · 
hOmJ . lIl lul . i\ty even paper . c\lvenn~ 
a broad r ng of tOpiC Important In c., 
tCl:hnology, were pre cnted . number of 
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paper by 1 per onnel, or pon ored 
oy I L/LLT , were pre ented. 

• Public metlJ!l' for tile urfacc 
II hale L 'm n !ration ProJ ct Lnvi· 

ronmcntal Imp ct latement (£.:I ) were 
h Id in Vernal , tah, and 
rado, IJ1 ugu t. ritical environmental 

ue oda ted With ti,e con truction 
of demon trallon urface oil hale modul 
were Identified . 

• n II hale olloquiulll, co· 
pon ored by the Kingdom of Morocco , 

the gency for International Develop· 
lIlent tate () parlment), and 
I) L' , was held in Rabat , Morocco, 

ctober 6·10, I O. Dr. I) cora w s the 
General hairman of thi olloq&lium 
along with Mohamed diqui, Director 
of nergy , Ministry of Lnergy and 
Mille , Morocco. Most of the \ orld's 
leader IJ1 oil hale technolog were in 
attendance t thi 01l04ulum, which 
had its pnmary objective the presenta· 
lion of nited tate otl hale technology 
tll Ihe 10roccan Governm nl. 

• 1 he L T 1 ar and Project held an 
L ,ecUllve omll1ittec mectlllg in Vernal, 

tah , ovcmber 13 , 19 O. Progre 
rcport were prc ented on IX cooperallve 
proJ ct along with adl1l1ni trallVI! dl cu . 
1011. ttendee Included I1l11e member of 

the L,ecullve ommittee, repre entatlve 
of 0 L, the 'an dlan ·l-edcral c.,overn· 
ment . Alberta and katchewan Pro· 
vlnclal Government . and eight te hmcal 
project repre en t live . 
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