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TRI-STATE SYNFUELS COMPANY FLUOR ENGINEERS AND CONSTRUCTORS, INC.
Indirect Coal Liquefaction Plant ’ Contract 835504
Western Kentucky i

Ls 2.0

SOLID WASTE DISPOSAL 5TUDY

SCOPE OF WORK

This study evaluates the feasibility of using solid waste disporal sites
P,A or a combination of P and A based on estimated solid waste volumes
ranging £rom 50 x 108 to 150 x 10° cubic yards.

1.1 The s0lid wvaste disposal sites P,A,B,C and D are defined in Appendix
D, Radian Corporation Memorandum Number TO505. Sites B,C and D were
found to be inadequate:; thus,they were not included in this study.

1.2 Estimated solid waste volumes are based on data, zs shown in
Appendix(s) A,B,C.and D.

1.3 The waste pile elevation, as a function of waste volume, is plotted
in figure 5. The waste pile elevations are based on maintaining the
existing topography. Waste pile slevations have been tabulated in

Table II for varicus waste volupes. Fiqures 2 through 4 show profiles

through the proposed ash piles and thus illustrate the aesthetic
desireability of each possibility.

1.4 Conveyor ROW from plant site to ash disposal site .. e e

RECOMMENDATION

2.1 The elevation at the top of the waste pile is of primary concern and
should be evaluated from an aesthetic point of wview. On that basis,
Fluor recommends the following:

WASTE VOLOME RECOMMENDED SITE (8)
DtoSOxlDGC! P
SOto].OOxlOGC! A

100 to 150 x 10° oy : Pea

2.2 The Conveycr fram the ash handling area should be scuth to disposal
site "A"™ and then West to Site "P" as shown on Appendix E.
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TRI-STATE SYNFUELS COMPANY FLUOR ENGINEERS AND CONSTRUCTORS, INC.
Indirect Coal Liquefaction Plant Coniract 835504
Western Kentucky .

SOLID WASTE DISPOSAL STUDY

1,5.3.0 COMMENTS

* 3.1 Pluor anticipates a need for substantial quantities of imported £ill
during site preparation of the proposed plant gite. Borrowing of
suitable £ill from the waste disposal site would provide the necessary
£ill and sisultanecusly reduce the height of the waste pile(s) in
direct proportion to borrowed Quantities.

3.2 The sclid wvaste site should be lined with a suitable material to prevent
degradation of groundwater. In addition, a sub-drainage system should
be installed to monitor the filtration.
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Indirect Coal Liquefaction Plant - Contract 835504

TRI-STATE SYNFUELS COMPANY FLUOR ENGINEERS AND CONSTRUCTORS, INC. ’
Western Kentucky

Solid Waste Disposal Study

{.£4.0 Scope of Work - Develop Site P

This study establishes preliminary design criteria and guidelines &wenr
the development of a solid waste disposal site at site P.

4.1 Offsite suxface-water (rainfall) shall be diverted to existing
natural water course(s). Off site surface-water shall not be
permitted onto the disposal site, see Fig. 4.1.

4.2 On site surface water shall be diverted to a sedimentation pond.
Depending upon test results this water will be either discharged
into existing natural water course(s) or pumped back to the plant
site for treatment, i.e. oily-water pond. See Fig. 4.1.

4.3 The land f£ill plan showing final configurations, elevations, contours,
cross~sections,...etc., will have to be shown at various periods in
time, i.e. 5 years, 10 years,...30 years, see Fig. 4.1 and Fig. 4.2.

4.4 A detailed Geotechnical/Hydrogeologic Investigation is required as
defined in Volume XII, Section 12.10.2 .

4.5 Final design of the ash/sludge mix (by Radian) will have to be
completed prior to the design of the leachate control system.
<syobsm. Design of the leachate control system will require a
specification for the liner, design of the lagered fill, allowable
slope for the ash/sludge mix,...etc. y

4.6 An operation plan will have to be developed to include a conveyor

system, compaction, site development, environmental criteria (KRS
chapter 224) and runoff control procedures.

4.7 An inspection/action plan will have to be developed for the water
montoring system defining a required action depending on a given
quality of water.

4.8 Plot plans and envirommental permits will have to be generated/ocbtained,
see appendix B and C.
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" TRI-STATE SYNFUELS COMPANY

Indirsct Cosl Liquefaction Plant
Wastern Kentucky
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MEMORANDUM FROM RADIAN NUMBER TOS05

FLUOR ENGINEERS AND CONSTRUCTDRS, INC.

Contract B35504
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214-062-12-03

TO505

14 September 1981
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MEMORANDUX . Ay
TO: Lee Wilgon -
FROM: Kishore Ajmera

SUBJECT: Summary of Preliminary Assessment of Prime and Alternate
Solid Waste Disposal Areas

Please find attached a revised summary (Table 1 and 2)
of preliminary assessment of prime (P) and alternate solid waste
disposal areas A, B, C, and D as shown on the maps. The following
notes apply to the attached summary.

{

" The calculations are very approximate.

The available disposal volumes were calculated
assuming no excavations and a reasonable level

of £ill. The reasonable level of £fill is that
estimated level of fill where the topography of
the valley is optimized such that the use of
retaining structures at the perimeter of the sites
is minimized. The calculated volumes represent
the qunnt;.ties of wastes which can be filled in
the valleys at the areas under consideration.

The total required volume for disposal of wastes
is approximately 18.25 x 10* cft. The total re-
quired volume was egfnatad using waste quantities
as given in Enrivonmental Proposal to U.S. DOE
for TSSP. ]
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RADIAN

Memorandum
14 September 1981
Page 2

The suitability of waste disposal areas was con-
sidered only with respect to soils, ecology, and
geology. The comments for suitability for scils,
ecology, and geology were provided by respective
work-package leaders.

The preliminary assessment of waste disposal areas
indicate that the Prime Site is not adequate to take care of
wastes for a period of 30 years. .

Initial findings indicate that the Prime Site and
" Site A (adjacent to the Prime Site) together have adequate
™~ \ capacity to handle wastes over a 30 year period. The remaining
{\ sites mest be filled to a level exceeding the reasonable fill
\) level in order for the site to contain the wastes for a period
- of 30 years.

It is recommended that a detailed study be performed
to select and define suitability of solid/hazardous waste
disposal site(s) from all environmental considerations for TSSP.

KIS/tls :
Attachment

cc: W. H. Bolland - &
W. R. Menzies -~ 5
T. J. Woltexrink - 7
S. A. Gavande ~ 7
T. A. Settergren - 7
J. V. Perino - 7

J. L. Machin - 7 -

H. W. Balentine - &

D. D. Harner - 7 USE 0 DISCLOSUNE €7 REPCAT DATA

Fran Hudnall (File) - 7 IS SUBIECT TD THE RESTRICTION 0 THE
NOTICE PAGE AY THE FRONT OF THIS REPONT
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TABLE 1.

TRI-STATE SYNFUELS PROJECT

PRELIMINARY ASSESSMENT OF WASTE DISPOSAL AREAS

Appreximnte
Avallable Bistance
Azea ol Papesal Tron —————guitaébilivy fer
fUte Yolam &/ Pienc Sice 2/ ! a
Bispesal Site Lroset? (ete) Otlles) Caslogy 3/ gesis &/ Saslegy
Prise sice () m¥) 120 2. Gond Gond Coss wnless ssataminatice
of ground waiar ia the
strass should concamimate
lecal aqustic sesummities.
Sebsite P, m 3.42 x 30* 3.0
Sebaica ¥, [ .637 x 107 2.8
Sebsite Py n 504 g 20° 3.0
Sebeite P, 207 | 3.00 220" 2.0 -
Subaire Pyed, 187 1.40 » 30° 2.0 *
S1ce A 1288 | 109 x 20° 3.0 Fatr | Vair te peor | rasr &’
Bebeite A, (78] 7.02 x 10° 2.3
Subaira Ay s 3.47 z 20° 3.0 . ;]
i
Bite B 1280 .25 W 4.0 Poer Gooe Poet to fair; immdiately i
epscreas of Sloughs Yan-
agameet sTea: rvelagively
all aves; permament
atreas.
Bies ¢ a0 | 3.3 x200 .0 Yasr Tair rass &
Sabaite G, 337 3.22 x 10° 3.8
Smbsize Gy pLL] .41 x 20° 4.0
Site b 620 | 404 220" 5.0 Goed Yatr ta yoor | Foir &

oupe

3} avuilable dispesel voluse 1o aslculated 4 nn-uu.-‘.n-—.n-mxuuu.
l:um-x-n-nuq-un-nm-ubu Ssquizad disposal for
-wy L ien for buifsr provisien 15 gpprecisstaly 18.25 = 20 em. ft. *

2/ Tea distencas svs 6CTAight line discences fram plast site 3ad 08¢ slong the yemis.

;yn--umuuyuuu-m,unmumu--umtnmumxunu
surficial dep W11l vequire additissal study fer dafinite recssmsadatiss.

ummm:uqum-wmmunummuuaum
d =ad 1 water table, stoninees, fleed hasard. and msterisl ouu.utv-

3/ The area of Site P 15 the area delinasted by property 1ises and 18 grescer thas the sup of the sebaites
Ascated wicthia stes P.

$/ Iasufitciame dall tou sed
Study te Tank Chase.

1ity, depth

1hL1iCy to detevmine the site suitability; will requise additisasl

14 September 1981
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TABLE 2. TRI-STATE SYNFUELS PROJECT
PRELIMINARY ASSESSMENT OF WASTE DISPOSAL AREAS

Additismal P11l
Avsfladle | ble Lewal

Raquivement
arua ot | Biepesa,, of 711 08.25 x 16" (efe) ~
e Yalume == | (Yewt Abwve Avallable Dimpwesl, |
Sizpesal Bice Cacres) Cefr) axsL) Volema (c2r)) 2/ Ramarks

Prisa sits () & " 2.36 = 20° 432 u.0s 10 Till leval must be raised above the
“.,‘,‘ aitizssced reasonable £111 lewval to
b aa slsvatien of 495 feet in srder
for the Tesguirsd dispoxal woluse to
ba containgd at the site. Addi-
tional haight reguirsd = 43 feet.

site Q) ¥ 3288 | 20.9 5 20" as 7.35 & 10° 7112 lavel miaz be zslsed above the
"9 ’Ymb estimsced teasomable Yill level o
. tr . s slevation of £60 fee: in erder
for the Tequired d4isposal voluse to
bs contained at the sire. Addi-
tisual height vegquired = 25 fae:.

Sire (P & &) 2492 18.16 x 20° (71 - Tite can castain dfspesal Te-

&7:31 0%¢4] quiremsnt at che ascimated
Taassaabls 2111 level.

Site () 1260 2.2 x 20" 450 - Site can comtain dispewal ree
- quirament at ths satimated

reasessble £i11 Jevsl.
. stz (0 3/ e | 3.mz10° a0 26.4 x 20° 7111 level mat be rassed above the
sstimaced tmasonable £I11 lewel to "
an qlevacien of 491 fest in order
- . for the Tequired disposal volume-to
be contained at Che sate. .-Addi-
tisaal height required o 51 feet.

site ) 20 4.84 x 20" 430 13.4 x 20* TI11 leval wust be raised above the
estimated rsasocable Iill level to
an alavatist of 300 feat in order
for the reguired 41sposil voluse to
e contained at the site. Addi-
tienal haight Tequired = 50 fesc.

3/ awailadle dispecsl valmmw is cicalated assuxing a0 ancavatiss st the sites asd & Teasemadle lewvel of £il1
bulev the hAighest matural alevatiom of the £411 srea.

2/ Sequired £111 velwse.

3 cimm Site (F) = Bubsite (1) + Swbsija (F3) ¢+ Sabaite (Fs) + Sud (1) = Subsite (As-Pu)
&7 Site (A) = Swbeits (A;) 4 Subsita (A1) :

37 Site (C) + Swbaita (C3) ¢ Subsiza (Ca)
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APPEANDIX B

TRI-STATE SYNFUELS PROJECT

\ Solid Waste Management
Summary of Effort for Major Elements of Conceptual Plan

For Hazardous or Non-Hazardous Waste Landfill
BReguiring Radisn/Fluor Interface

A
SeEZlL TY T Se SL T ... esk TF

1. Fromt End Work

ity

g Prepare design basis
. Meet with Fluor to discuss design basis

® _-Prepsre memorandum of understanding for schedule and
contents of conceptual plan

2. Site Dev at Plen

* Prepare basic plans showing
- access to site and interior rcads
- outline of the landfill
- the general sequence of lendfilling (phasing)
- locations of bulldings and/or stxuctures
- eXplanatory notes
- plans for screening the site from public view
- information on existing and final elevations

3. Ground Water Effort

Access geoclogic hazards such as seismic aét:l.vtcy at
the gite _ -

—_
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e

L Description ¢f surface and subsurface geology at the
site

. Degcriprion of ground-water resources and hydrologic
characteristics of the site

. Estimate quality of leachate

* Péeli:dnary design of leachate comtrol system, if any
» Schematic drawings of ieachate coamtrol. system, if anv
o Information on liner design

g Ground-water monitoring plan

L Explgnatory notas -

Surface Water Effort

e  Establish whather or not the-site is in 100-yesr it

floodplain '
. Description of surface water resources of the site -

g Description of surface water contzel system during
and after construction of site

L Design criteria for snéface'ua:er control system at
the aite

L Schematic drawings of surface water control aystem

USE OR DISCLOSURE CF REPEXS DATA
15 SUBIECT TP THE RTSTRISTION 0N TNE
WONCE PAGE AT THE FAOMY OF THIS REPORT
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Explanatory notas

Water balance calculations -

5. Operation and Closure Plan

Persommel and equipment requirad for operation

Sécu:rity. site access control, screening traffic
control and safety

Sequence of site development--roads, ditches, berms,
Tetaining ponds, buildings

Fire prevention and contrel

Control of disposing uﬁsn designated areas
&mol‘ofmdblmmﬁm c ‘
Dust control for roads

Vector control 1if any

Compaction and cover procedures -~ " :
Mounitoring for leachate if any

Posting of signs

Wet-weather opesration

USL 3% C19CLESURE G4 SEICRT DATA
IS 3UARCT T THE AITIECTIEN 80 e
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Inspection”and maintenance of completed portions of

site during the active life and after closure

Final contour informacion
Description of cover procedures
Dgscription of reclamation

Explanatory notes

- ewerye »

~\
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APPENDIX C

NONHAZARDOUS WASTE CONCEPTUAL PLAN
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TRI-STATE SYNFUELS foponeil -
SOLID WASTE MANAGEMENT PLAN
Nonhazardous Waste Conceptual Plan (,/b
T *

Items to be Considered
in the Conceptual Plan

Possible Additional Comsiderations
During Detailed Design, Plans
and Specifications

1. Floodplains

¢ Establish whether or not the
proposed disposal site is lo-
cared within the 100~year
floodplain.

2. Endangered Species

s Establish whether or not the
proposed site will cause or
contribute to the taking of
any endangered srecles.

3. Surface-Water Rup—on and Runoff
Control Systems

e Provide a description of the
surface-water resources of
the area.

e Provide schematic drawings of
surface~water control systems.

e Provide design eriteria for
surface~water control syestems
(e.g., 10-year, 24-hour de-
sign storm).

e Provide various suggestions
for the more detailed engineer-
ing design (construction mate-
rials, ete.).

e Provide schemaric plans for
sedimentation ponds.

¢ Provide schematic drawings of
final configuration of valley-
£311 landfill (approximate
amount of waste and final con-
figuration is determined).

Keccived
MAR 13 1831
"rn:u: (.:- .,\'-:.'.x-
A~
..(: )

e Design and size diversion channels,
dikes, berms and sedimentation
ponds for design storm (materials -
structures) .

~—e Provide plans (drawn to scale) of '
all surface-~water control systems.

~ & Specify materials of comstruction
for surface~water control struc-
es.

Ldesisn of sedimentation ponds
for removal of suspended sediments .
as required in NPDES permit. - —1 .

~e Provide detailed drawings (dra'wn .e‘ ("*
to scale) of valley-fill landfill ,é, :"-'
showing final configuration, eleva-c\—
'Q\.

ot

~

,ﬂC

tions, contours, etc.

{continued)
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Nonhazardous Waste Conceptual Plan (Continued)

Items to be Considered
in the Conceptual Plan

Possible Additional Considerations
During Detailed Design, Plans
and Specifications

4.

5.

6.

Ground-watexr, Hvdrologic Char-
acteristics, leachate Control

System

s Assess geologic hazards such
as seismic activity, stability
and Karstic weathering.

e Provide a description of sur-
face and subsurface geology.

Provide a description of
ground-water resources and
hydrologic characteristics of
the area.

e Provide results of batch leach-
ate studies to determine poten-
tial quality of leachate.

e Provide plan for detailed geo-
technical investigation of
proposed site.

e Provide preliminary design of
leachate control system /{if
leachate gquality is poor
enough to require control).

e Provide schematic drawings of
leachate control system (if
Tequired).

Design liner for site (if re-
quired). )

Application of Waste to Land Used
for Food-Chain Crops

e Establish whether or not wvaste
will be applied to land used
for the production of food-
chain crops.

Disease Vectors

e Esrablish whether or not the

gsite will attract disease vecw
tors.

o Conduct derailed geotechnical in-
vestigation ro allow Radian to de-
termine soil suitability and geo-

logic characteristics.
L} Dgﬂ'k'b

o ¥yl design leachate control sys~ --
tem including design specifica- -
tions, system hydraulics and mate-
rials of comstruction (if leachate
control system is required).

e Provide plans (drawm to scale) and
specifications of leachate control
system (if required).

o Provide specifications for liner
and liner emplacement (if required).

(continued)
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Nonhazardous Waste Conceptual Plan (Continued)

Items to be Comnsidered
in the Conceprual Plan

Possible Additional Considerations

During Detailed Design, Plans
and Specifications

Y
e
-

11.

AT

¢ Establish whether or not the
site will engage in open burn~
ing of waste.

Safety and Gas Mitigation Control

¢ Establish whether or not the
site is a safety hazard due to
the possibility of fires, meth-
ane gas production, increased
bird strike to aircraft and
whether or not public access
to the site is controlled.

Compatibility of Waste

e Establish the compatibiliry of
wastes (fly ash, bottom ash,
PGD sludge, etc.) for codis—-

3
posal. \ z\ v"”
M}W \Wb&;v“

Climatic Conditions by

¢ Provide a description of pre~
vailing climatic conditions
in the area (e.g., winds, rain-
fall, average temperature,
ete.).

Operational Plan

¢ Provide preliminary opera-
tional pian for the disposal
site (consider cost of. opera-
tion, conveyor system for
waste transport, hauling of
waste at the site).

Ptreoval

e Fimedire disposal plan for wastes .~

(consider mixing ratios, strength
and stability of mixed waste, slope:
stabilirty and chemical stabiliza-
tion).

Prior to final design of site, this
section should be reviewed (i.e.,
climatic conditions are important
considerations in the design of -
such items as surface-water.control
systems, and leachate cellection
systems and also for operational
design items such as frequency of
road watering for dust comtrol).

Provide detailed plan of operation
for disposal site (consider any
changes and such items as equipmen:
requirements, transport of waste to
the site, design of conveyor syster,
hauling of waste at the site, com-
paction requirements, etc.). Must

meet environmen uvirements of
KRS Chapter 29722«

e (continued)
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Nonhazardous Waste Conceptual Plan (Continued)

Items to be Comsidered
in the Ccuceptual Plan

Possible Additional Considerations

During Detailed Design, Plans
and Specifications

12.

Operaticnal Plan (Continued)

¢ Establish operating stages for
site development.

-

Inspection Plan

e Develop plan to inspect equip-
meht” and materials to ensure
compliance witk scheduled oper-
ational plan and state of Ken-
tucky environmental performance
standards (include schedule of
inspection snd list of items
to be inspected).

Closure Plan

® Develop 2 closure plan for dis-
posal site based on state of
Kentucky environmental perfor-
mance standards.

e Develop list of possible end
uses of gite.

e Develop &euil&d design for final

PR RUT

» Fiweiise each operational stage for

site in wore detail (consider slope
stability, loading strength of each
lift, run-on and runoff control pro-
cedures during operation, etc.).

Heeraee”
Fimnlise a detailed inspection
plan based on detailed designs

of site and final operational
plan.

site configuration.

e Choose cover material (comsider

erodibility, stability, porosity,
permeability, slope, length of Tun
of slope, etc.).

Just prior to site closure:

Decide on final end use of site
based on surrounding land uses.

Choose plant species for final
cover (depending on end use).
Inspect lifts, dikes, berms, and
chamnels for structural integrity.

Release financial responsibiliry
funds.

Record motice in property deed of
nature of waste disposed of on
property.

Check Kentucky regulations for ad-
ditional requirements.

(continued)
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Nonhazardous Waste Ccﬁceptual Plan (Continued)

Possible Additienal Considerations
Items to be Considered During Detailed Design, Plans
in the Conceptual Plan and Specifications

14, Postclosure Maintensmce

Develop postclosure maintenance Develop postclosure maintenance and .
and monitoring plan of site. monitoring plan in more detail based ~
structures and area water re- on final design of site. LT A
sources in accordance wirh state . d
S (=3 e
of Kentucky environmental per- Zzusdﬂgfrigosﬂzzlza:rriegaz:z :ance
- formance standards. & . - )

¢

1. This table is not meant to represent a scope of work but rather repre~
sents an interface of work between Tri-Stare, Fluor and Radian.

2. The sectlons Floodplains, Endangered Species, Application of Waste to
Food-Chain Crops, Disease Vectoxrs, Alr, Safety and Gas Mitigation Con~
trol are all assumed to be not applicable. Therefore, it is assumed that
no additional corsiderations will be necessary.

. e References:
Envirommental Protection Agency, 1980. Classifying Solid Waste Disposal
Facilities, A Guidance Manual. SW-828 EPA No. 68-01-4767.

Administrative Register of Kentucky, Jaouary, 1982, XDNREP 401 RAR 2:095.
40 C.F.R.; 45 Fed. Reg. (May 17, 1980)

ETA, RIY
- 3/9/82 .

# Tri-State must enmsure that post closure maintenance and monitoring will be
carried out.

[
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-
95°= 265°F \V\_/ I00°F I
¢
20-C-1 —— -
! "] - - -
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O-£-/ 40-£-2 40-£-3
TERCOOLER 2NO INTERCOOLER BRO JNTERCOOLER 4
) MM BTU/HR /0.45 MM BTU/HR /0.59 MM BTU/HR

-/ 40-E-2 H40-£-3

j\( /129 PSIA 265 PSIA /7(( 260 P5IA 552 P5iA /‘\{’ &527P51;
_/ 100°F

270°F 4 J00°F
g

|
ZNC 5TAGE 3RO STAGE 4
F034 HD £z FP .
NOTE :

LU

.. FEED 15 87,320 Nm3/HR (2, 532
OF ©9.59% PURE Nz CONTAING i
MAX. FROM 4 OPERATING AIR S
PLANTS.
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/.02 MM BTU/HR 12.048 MM BTU/HR

40-E-4 40-£-5

27PSIA /081 P5/A f\(’/ore. P56 2205 PSiIG /\{‘220@ PSIA
' / 4 >

00°F 20°F 4 °F 75°F \ XX °
2 Gy\/ 100 2 0“9\/ 100°F |
A v 4 @

Y
1 _ ] _
| - 4TH STAGE 5TH STAGE
- _R076 HP : 4332 HF
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AING 100 0pm Oz TRI-STATE SYNFUE 45 PROJECT
T.KING | NITROGEN COMPRESSION FOR

D.CRACKNEW. ENCHANCED OIL REC, Y
NONE STUDY- /8 . .M

835504~ FAGE G/ |;=;\,,




= 8T 0
ﬁtgz
0=
.00
OE0O0
meu-
ok 3
- 0
e
mwgﬂ
£ED
o>E§
#ggz
G
000
co5E
L
:._ -
§35x
L.'E-coh
HooC
EELO
e
08 >F
q-aQ.Ulo
gEEo
<5
O CO
ogl-m
ol Qo
55 &
Yk
I'_'L'E'U
ZouE

Reproduced by NTIS

National Technical Information Service
Springfield, VA 22161

This report was printed specifically for your order
Jfrom nearly 3 million titles available in our collection.

For economy and efficiency, NTIS does not maintain stock of its vast
collection of technical reports. Rather, most documents are printed for
each order. Documents that are not in electronic format are reproduced
from master archival copies and are the best possible reproductions
available. If you have any questions concerning this document or any
order you have placed with NTIS, please call our Customer Service
Department at (703) 605-6050.

About NTIS

NTIS collects scientific, technical, engineering, and business related
information — then organizes, maintains, and disseminates that
information in a variety of formats — from microfiche to online services.
The NTIS collection of nearly 3 million titles includes reports describing
research conducted or sponsored by federal agencies and their
contractors; statistical and business information; U.S. military
publications; multimedia/training products; computer software and
electronic databases developed by federal agencies; training tools; and
technical reports prepared by research organizations worldwide.
Approximately 100,000 new titles are added and indexed into the NTIS
collection annually.

For more information about NTIS products and services, call NTIS
at 1-800-553-NTIS (6847) or (703) 605-6000 and request the free
NTIS Products Catalog, PR-827LPG, or visit the NTIS Web site
http://lwww.ntis.gov.

NTIS

Your indispensable resource for government-sponsored
information—U.S. and worldwide



U.S. DEPARTMENT OF COMMERCE
Technology Administration
National Technical Information Service
Springfield, VA 22161 (703) 6056000

AU G

*DEB30@7478*

XPAX

BIN: M1 10-18-81
INVOICE: 1878818
SHIPTO: 1*538337

PAYMENT : NONE




