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EARTH SCIENCE LABORATORY 

UNIVERSITY OF UTAH RESEARCH INSTITUTE 

Technical Capab i l i t y , Experience and F a c i l i t i e s 

General Statement 

The Earth Science Laboratory (ESL) of the Univers i ty of Utah Research 

I n s t i t u t e (UURI) was establ ished in 1977 to aid the geothermal and minerals 

industr ies in e x p l o r a t i o n , evaluat ion and development of natural resources. 

The s c i e n t i f i c techniques and i n te rp re ta t i ona l s k i l l s of the s t a f f have 

allowed ESL to develop new cos t -e f fec t i ve geothermal and mining exp lora t ion 

and evaluation methods tha t are now in rout ine use by indus t ry . 

Geothermal Energy 

ESL sc i en t i s t s have acquired extensive f i e l d experience in more than 10 

high-temperature geothermal systems in the western U.S. and have helped the 

U.S. Department of Energy (DOE) t o manage several major geothermal programs on 

which DOE has spent over $50 m i l l i o n in the past f i v e years . 

ESL has extensive experience i n geothermal exp lo ra t ion , evaluat ion and 

development throughout the western United States. Working mainly under 

contract to the U.S. Department of Energy, ESL has performed geo log i ca l , 

geochemical, geophysical and hydrological studies of a regional and s i t e -

spec i f ic nature f o r h i g h - , in te rmedia te- , and low-temperature geothermal 

resources. ESL personnel have also worked in Canada (Meager Creek, B.C.) and 

El Salvador (Ahuachapan) i n volcanic te r ra ins and have in te rp re ted data 

acquired by others from geothermal areas i n Ethiopia and Kenya, as well as the 

United States. . 
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Minerals 

Our minerals exp lo ra t i on , evaluat ion and development experience is broad 

in top ic and is both regional and s i t e - s p e c i f i c in area. ESL geoscient is ts 

have worked in sedimentary, i n t r u s i v e , skarn, and metamorphic environments on 

disseminated and massive su l f i de deposits of base metals, and on precious 

metals, uranium, i r o n , coa l , diamonds and petroleum. Our professionals have 

worked in most of the major mineral provinces of the United States and in 

A u s t r a l i a , Botswana, B r a z i l , Canada, Cyprus, H a i t i , Mexico, South A f r i c a , and 

Zambia. 

Nuclear Waste Disposal 

Dr. Howard Ross, ESL/UURI, has been act ive as a member of peer review 

panels for a l l of the nat ion 's high level radioact ive waste diposal geologic 

explorat ion programs. These inc lude: 

Geology Review Group - ONWI - B a t t e l l e - Salt Program, 1979 - present 

Geology Peer Review Group - DOE - Nevada Test S i te - 1979, 1981 

Geology Overview Committee - Rockwell Hanford, Basalt Waste I s o l a t i o n , 
1979-present 

Through th i s p a r t i c i p a t i o n Dr. Ross has worked wi th various teams of national 

and local experts i n hydrology, geochemistry, geology and geophysics in 

addressing geologic and environmental problems resu l t ing from hazardous waste 

i s o l a t i o n . His dut ies have been expanded in the National Program to provide 

expert geophysical consul ta t ion to Bat te l le f o r spec i f i c work in the sa l t 

programs in Utah, Texas, M iss i ss i pp i , Louisiana and fo r ear ly stage planning 

and review of the g r a n i t i c rocks program in the North Cen t ra l , Northeastern 

and Southeastern United States. 

The ESL/UURI have completed de ta i led model i n te rp re ta t ions of induced 

po la r i za t ion and e l e c t r i c a l r e s i s t i v i t y data for the USGS in support of the 



nuclear waste disposal program at the Nevada Test S i t e . This work has been 

instrumental in de l inea t ing f au l t s and potent ia l resource c o n f l i c t s . 

Subsurface F l u i d Flow 

Regina Capuano of the Earth Science Laboratory professional s t a f f , in 

conjunction wi th the consultants Dr. David Cole, Dr. Donald Langmuir and Dr. 

Denis Norton, has extensive experience i n i d e n t i f y i n g and modeling subsurface 

f l u i d flow paths and mix ing, and ca lcu la t ion of f l u id -m ine ra l equ i l i b r ium 

re la t ionsh ips . These techniques are used successful ly to pred ic t the 

p o s s i b i l i t y of p o l l u t i o n resu l t i ng from s o l i d waste d isposa l , acid mine-water 

drainage, so lu t ion mining and other i n d u s t r i a l re lated contaminat ion. 

Soil Geochemistry 

Dr. Dennis Nielson and Regina Capuano have conducted numerous so i l 

surveys to evaluate gas and t race element contaminations in so i l s resu l t i ng 

from the a c t i v i t y of hot subsurface water. 

D r i l l i n g 

Jon Ze i s l o f t of the ESL professional s t a f f has, i n h is 15 years of 

professional a c t i v i t i e s , extensive experience in w e l l - s i t e geology and in 

planning and superv is ing d r i l l i n g operat ions. Following involvement in 12-

5000' o i l and gas t e s t we l l s , he directed over 400,000 feet of ro tary minerals 

t e s t s . Two-thirds of that footage involved holes of 400-1000' and much of the 

remainder was i n the 2500-3600' depth range. He i s f a m i l i a r w i th a l l d r i l l i n g 

f l u i d techniques, most b i t s and other d r i l l i n g t o o l s , and In the operat ion of 

small truck-mounted d r i l l r igs t o deep d r i l l i n g o i l r i g s . 

Proper logging of d r i l l cut t ings in a l l type of rocks and unconsolidated 

mater ia ls , i nvo lv ing hundreds of thousands of feet of d r i l l hole na tu ra l l y 



fo l lowed from his exposure to d r i l l i n g p ro jec ts . Accurate, c lean , and order ly 

acqu i s i t i on , cu ra t i on , and labe l ing of d r i l l - d e r i v e d mater ia ls is a normal 

part of such a d r i l l i n g operat ion. 

Contaminants in D r i l l Cutt ings 

Jef f rey B. Hulen and Bruce Sibbett of ESL s t a f f have made a systematic 

study of contaminants in d r i l l cu t t i ngs . A b r i e f summary of t h e i r f ind ings is 

contained in Appendix A. 

Research 

ESL's research experience includes development and implementation of new 

geo log ica l , geochemical and geophysical techniques fo r geothermal and mineral 

resources. Spec ia l i t i e s are: trace element geochemistry, f l u i d geochemistry, 

mineralogy, geochemical laboratory analyses, K-Ar and f i s s i o n - t r a c k age 

d a t i n g , f lu id /m inera l equ i l ib r ium models, mercury geochemistry, isotope 

geochemistry, advanced i n te rp re ta t i on techniques for e l e c t r i c a l , g rav i ty and 

magnetic data, physical propert ies s tud ies , and development and implementation 

of computer a lgor i thms. 

General 

The Earth Science Laboratory has broad technical capab i l i t y and a record 

of cos t -e f f ec t i ve performance. The professional s t a f f includes 28 geo log is ts , 

geochemists, geophys ic is ts , computer s c i e n t i s t s and engineers, along w i th 

technica l and admin is t ra t i ve support. This s t a f f brings t o ESL over 200 

cumulative professional years of experience i n geothermal and mineral resource 

development and in research. The cen te r - fo ld in the attached brochure shows 

the areas which ESL's s t a f f has worked in the U.S. 

The Earth Science Laboratory operates under a matrix management system 



where a principal investigator is able to draw on members of the geology, 

geochemistry, geophysics, computer or electrical engineering groups to form a 

scientific team most qualified to handle a specific project. The principal 

investigator is then responsible for management and technical guidance of the 

working group. The pincipal investigator is responsible to the Associate 

Director/Technology and the Associate Director/Administration for the 

technical and financial portions of the contract respectively. The 

organizational structure of UURI and of ESL are shown in Figures 1 and 2. 

Military Bases 

ESL has performed geoscience studies on the following military bases: 

China Lake Naval Air Station CA 

Hill Air Force Base UT 

Williams Air Force Base AR 

A two man crew will be leaving July 6, 1982 to do geoscientific work at 

the U.S. Air Base on Ascension Island. 

A phased exploration program for geothermal resources at Hill Air Force 

Base near Ogden, Utah was conducted by ESL as part of a cooperative agreement 

between the U.S. Departments of Energy and Defense. Lineaments detected on 

infra-red and aerial photographs have northwest, northeast, and east 

orientations. A soil Hg survey demonstrates an anomaly near Ogden Hot 

Springs, but results were not encouraging enough to continue the survey on the 

base. Evaluation of the chemical character of hot spring, cold spring, and 

well waters on and near the base indicates that thermal waters in Hill AFB 

area probably represent the surface manifestations of meteorical water 

circulated to depth along faults in a near-normal heat flow regime. Chemical 

geothermometer calculations yield low temperatures for well water on the base 
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and mixing of thermal waters with cold aquifers cannot be conc lus ive ly 

demonstrated. Non-unique, variable and constant density modeling of grav i ty 

data indicate tha t bedrock increases i n depth from 0.9 km at the east side of 

the base to 2.85 km at the west side of the base. Ref lec t ion seismic 

traverses across the base indicate tha t west-dipping normal f a u l t s are the 

major s t ruc tura l features beneath the base. Results of the pre l im inary 

studies were used t o ta rge t two thermal gradient holes. The thermal regime in 

both holes showed evidence of disturbance by the cold water aqui fers of the 

Weber River De l ta . The hole at the eastern edge of the base was d r i l l e d to 

384 m and has a bottom hole temperature of 13°C. The hole d r i l l e d at the 

south gate reached a depth of 993 m and had a bottom hole temperature of 40°C 

recorded immediately a f te r d r i l l i n g . 

Cl ients from Pr iva te Industry 

Table 1 contains a l i s t of i ndus t r i a l c l i e n t s we have served since 4/1/80 

to the present. 

Quality Control 

The Earth Science Laboratory has employed Mr. Carl A. Ruscetta to Manage 

the Qual i ty Control Program at the Earth Science Laboratory. 

Mr. Ruscetta received his B. S. degree in Chemical Engineering from the 

Univers i ty of Massachusetts i n 1957. Since then he has had extensive t r a i n i n g 

and experience i n the qua l i ty assurance f i e l d ear ly in his career whi le 

employed by the General E lec t r i c Company, Power Tube Department, Schenectady, 

N.Y. from January, 1957 to February of 1964. The Power Tube Department 

developed and manufactured e lect ron ic vacuum tubes fo r a wide va r i e t y of 

commercial and m i l i t a r y appl icat ions inc luding VHF and UHF communications, 

radar and microwave heat ing. He received special t r a i n i n g under the d i rec t i on 



Table 1 

PRIVATE INDUSTRY CONTRACTS 
4/80-6/82 
DOMESTIC 

• GEOPHYSICS 
ANACONDA COPPER COMPANY 
ENERGY FUELS NUCLEAR, INC. 
FLORIDA EXPLORATION COMPANY 
HUNT ENERGY CORPORATION 
J.C.W., INC. 
ROCKY MOUNTAIN ENERGY 

• SOLUTION MINING 
AMAX, INC. 
AMOCO MINERALS COMPANY 
ANACONDA COPPER COMPANY 
DUVAL CORPORATION 
KENNECOTT COPPER CORPORATION 
PHELPS DOGE CORPORATION 

• ELECTRONICS 
GEOTRONICS CORPORATION 

» GEOCHEMISTRY 
AMOCO MINERALS COMPANY 
CHEVRON OIL FIELDS RESEARCH COMPANY 
GETTY OIL COMPANY 
KENNECOTT MINERALS COMPANY 
MAPCO 
MORRISON-KNUDSEN CO., INC. 
NATIVE PLANTS 
OCCIDENTAL MINERALS CORPORATION 
OCCIDENTAL RESEARCH CORPORATION 
SILVER KING MINES 
SUPRON ENERGY CORPORATION 
TERRA TEK 
UNION OIL COMPANY OF CALIFORNIA 
UNITED STATES STEEL CORPORATION 

» GEOLOGY 
HOMESTAKE MINING COMPANY 
HUNT ENERGY CORPORATION 

9 COMPUTER 
UNITED STATES STEEL CORPORATION 
JELCO DIVISION OF TOWNSEND AND BOTTOM, INC. 

• DRAFTING 
GETTY OIL COMPANY 
SEEGMILLER INTERNATIONAL 
UTAH INTERNATIONAL 



of A. V. Feigenbaum, then corporate manager of manufacturing operations and 

qua l i t y control and president of the American Society fo r Qual i ty Cont ro l . 

Mr. Ruscetta served in progressively responsible pos i t ions as a process and 

qua l i t y control engineer, and for approximately f i v e years as manager, qua l i t y 

assurance and laboratory u n i t , repor t ing to the department QC manager. The 

QA&L un i t consisted of a material t es t i ng laboratory and from 40 to 60 

inspectors, and was responsible for a l l incoming m a t e r i a l , in process and 

f i n a l product inspect ion and qua l i t y c o n t r o l . A substant ia l por t ion of Power 

Tube Department business was m i l i t a r y hardware, requ i r i ng adherence to MIL-Q-

9858 and a var ie ty of other m i l i t a r y standards. Mr. Ruscetta taught a course 

i n qua l i t y contro l engineering and management fo r l i n e supervisors at Utah 

Technical College i n Salt Lake. His professional a f f i l i a t i o n s have included 

membership in ASQC and ASTM. 



Federal Clients 

U.S. Dept. of Energy 
DOE/Idaho Operations Office 
550 Second Street 
Idaho Falls, Idaho 83401 
Telephone: (208) 526-1668 

Technical Administrator: 
Susan M. Prestwich 
DOE/Idaho Operations Office 
550 Second Street 
Idaho Falls, Idaho 83401 

Technical Administrator 
Joseph N. Fiore 
DOE/Nevada Operations Office 
P. 0. Box 14100 
Las Vegas, Nevada 89114 
Telephone: (702) 734-3424 

Contract ing O f f i ce r : 
Nell W. Eraser 
DOE/Idaho Operations Office 
550 Second Street 
Idaho Falls, Idaho 83401 
Telephone: (208) 526-1347 

LOS ALAMOS NATIONAL LABORATORY 
University of California 
P. 0. Box 990 
Los Alamos, New Mexico 87545 

Technical Administrator: 
Dr. Mark Mathews 
Los Alamos National Laboratory 
University of California 
P. 0. Box 1663, MS 983 
Los Alamos, New Mexico 87545 
Telephone: (505) 667-2884 

Contracting O f f i c e r : 
Mr. Larry G. Brown 
Los Alamos National Laboratory 
University of California 
Department of Supply and Property 
P. 0. Box 990 
Los Alamos, New Mexico 87545 



Summary of Staff Expertise and Facilities 

Geology 

Geologic i nves t i ga t i ons provide essent ia l data fo r successful completion 

of a wide var ie ty of earth science p ro jec ts . The ESL s t a f f has a broad 

background in design and management of geologic work as wel l as in app l ica t ion 

of indiv idual geologic techniques such as f i e l d mapping, s t r uc tu ra l and 

s t ra t ig raph ic s t u d i e s , mineralogy, pet ro logy, and l i t h o l o g i c logging of d r i l l 

chips and core. ESL's pro ject management experience includes a f u l l spectrum 

of exploration serv ices from project design and execution to superv is ion of 

d r i l l i n g evaluat ion of r e s u l t s . ESL is experienced in formula t ion of 

explorat ion models, regional geologic i n t e r p r e t a t i o n , and development and 

tes t ing of techniques fo r spec i f i c app l i ca t ions . 

Geochemistry 

Geochemistry has, during the las t decade, become an essent ia l component 

of earth science i n v e s t i g a t i o n s . ESL's broad prac t ica l experience and proven 

explorat ion and research capab i l i t i es al low us to o f fe r services ranging from 

rout ine analysis of geologic materials to design, execution and management of 

f u l l y integrated geochemical explorat ion programs and from app l i ca t i on of 

ex is t ing geochemical techniques to development of new techniques. ESL has 

made s ign i f i can t con t r ibu t ions to development and app l i ca t ion of new 

geochemical techniques fo r a wide var ie ty of app l i ca t ions . 

A geochemical laboratory designed espec ia l ly fo r geothermal studies has 

been operational s ince 1977. The laboratory is equipped wi th an ARL 

Induct ively Coupled Plasma Spectrometer ( ICP), capable of analyzing 37 

elements s imul taneously , an IL Atomic Absorption Spectrophotometer, a Jerome 

Gold Film Mercury Detec tor , an Orion Speci f ic Ion Meter and e lec t rodes , and 



complete sample f a c i l i t i e s . In a d d i t i o n , f a c i l i t i e s for e lec t ron microprobe, 

scanning electron microscope, X-Ray d i f f r a c t i o n , and age dat ing studies are 

ava i lab le . I n te rac t i ve computer programs ava i lab le on ESL's Prime 400 

computer allow s t a t i s t i c a l treatment and provide geochemical p lo t s of the 

ana ly t ica l data. 

Geophysics 

Appl icat ion of geophysical techniques great ly enhances ESL's a b i l i t y to 

invest igate the subsurface. The s t a f f has broad competence and experience in 

survey design and management and in in tegra ted geological i n t e r p r e t a t i o n of 

geophysical data f o r a wide var ie ty of resources. ESL has a su i te of user-

in te rac t ive computer software that operates on the PRIME 400 computer to 

f a c i l i t a t e q u a n t i t a t i v e modeling and i n t e r p r e t a t i o n . ESL'S research 

sc ien t i s ts have pioneered in the development of new i n te rp re ta t i on techniques 

for geophysical data and the implementation of these techniques on the 

computer in a h igh ly cos t -e f f ec t i ve way. ESL can help the c l i e n t to develop 

his in-house computer-based i n t e rp re ta t i on capab i l i t i es and can provide 

t ra in ing of personnel i n operation of ava i lab le programs. 

Electronics Engineering 

High-qual i ty f i e l d data are v i t a l f o r today's earth s c i e n t i s t s . ESL's 

e lectronics engineers provide broad competence and experience in instruments 

for e lec t r i ca l geophysical surveys. The l a t e s t hardware and software are 

avai lable for custom app l ica t ion to your needs. The Electronics Laboratory i s 

wel l equipped f o r development of microprocessor integrated geophysical 

instrumentat ion. Tes t , design and prototype construct ion f a c i l i t i e s are 

s t a t e - o f - t h e - a r t . 



Computer F a c i l i t i e s 

ESL's computer,center of fers a broad range of computer serv ices. The 

group special izes in development and implementation of use r - i n te rac t i ve 

software for d i s p l a y , analysis and i n te rp re ta t i on of geo log i ca l , geochemical 

and geophysical data. The software can be used e i ther at your f a c i l i t y or on 

a t ime-sharing basis on ESL's computer v ia the telephone. 

Computer f a c i l i t i e s consist of a PRIME 400 minicomputer system with a 

l ink to the Un ivers i ty of Utah's UNIVAC 1100/60 computer. The system includes 

a PRIME 400 CPU wi th t ime-sharing capab i l i t y and v i r t u a l memory, 1256 K bytes 

of main memory, 460 M bytes of disk storage, a 9-track magnetic type dr ive , a 

36-inch Zeta pen p l o t t e r , a States e l e c t r o s t a t i c p l o t t e r , a l i n e p r i n t e r , 2 

Tektronix 4014 graphics terminals wi th d i g i t i z i n g t a b l e t s , a DECwriter 

te rmina l , 7 CRT te rm ina ls , and two Texas Instruments S i l en t 700 terminals . 

Three d i a l - i n phone l ines are ava i lab le to users, two at 300 baud and one at 

1200 baud data transmission rates. The system is s p e c i f i c a l l y or iented to 

s c i e n t i f i c and engineering computation and to handling and i n te rp re t i ng 

geoscience data. 

Geothermal Sample Library 

The Geothermal Sample Library provides open- f i l e a c c e s s i b i l i t y and 

archival storage fo r f i e l d and d r i l l samples as well as reference to analyses 

done on the samples. We provide propr ie tary storage fo r con f iden t ia l samples 

as well as storage of samples that are accessible by the p u b l i c . At present, 

the Library contains over 80,000 meters of d r i l l chip samples and 2,100 meters 

of core from 171 shallow thermal gradient holes and deep ho les , mainly in 

geothermal areas. Samples may be studied at our f a c i l i t y by c l i e n t s in order 

to compare t h e i r own d r i l l resul ts wi th samples from other geothermal areas. 



Complete sample preparat ion f a c i l i t i e s are avai lable and are used to prepare 

samples for storage and for rout ine or special chemical or physical 

analyses. Density and magnetic s u s c e p t i b i l i t y measurements can be done at our 

f a c i l i t y . 

Document L ibrary 

ESL has an extensive document l i b r a r y that is ava i lab le fo r use by 

c l i e n t s . We have issues of a l l the important geoscience j ou rna l s . Xerox and 

microfiche copies of many published a r t i c l e s are ava i lab le . At present the 

l i b r a r y contains about 12,000 t i t l e s . 

In add i t i on , ESL has exchange p r i v i l eges with the complete l i b r a r y 

f a c i l i t i e s on the Univers i ty of Utah campus which has 2,000,000 t i t l e s . 

Off ice F a c i l i t i e s 

The main o f f i ces of the Earth Science Laboratory are located in Research 

Park, on the east side of the Sal t Lake Val ley, adjacent to the Un ivers i ty of 

Utah. There are over 4,600 square meters of laboratory and o f f i c e space in 

two bui ld ings. Located here are the geochemical laboratory , the e lec t ron ics 

laboratory, the computer center and our extensive document l i b r a r y as well as 

o f f i ces . The Geothermal Sample L ibrary occupies 450 square meters in a small 

bui ld ing in suburban Salt Lake Ci ty and is accessible to the main o f f i ces in a 

10-mi nute d r i ve . . 



Detai led Statement of Technical Capab i l i t y 

ESL conducts a broad range of s c i e n t i f i c i nves t iga t ions tha t include 

f i e l d programs, data i n t e r p r e t a t i o n , research and technique development, 

geochemical ana l y t i ca l services, custom computer sof tware, development of 

e lec t ron ic instrumentat ion and t r a i n i n g seminars and workshops. ESL 

emphasizes the i n teg ra t i on of a l l s c i e n t i f i c d i sc ip l i nes and techniques in 

solv ing problems in the earth sciences. An optimum, c o s t - e f f e c t i v e 

combination of techniques from the f i e l d s of geology, geochemistry, 

geophysics, and hydrology can be applied by in-house experts to solve spec i f i c 

problems. 

The ESL professional s ta f f i s broad and d i v e r s i f i e d in education and 

experience. Table 2 shows the d i s t r i b u t i o n wi th s c i e n t i f i c d i s c i p l i n e of the 

28 earth s c i e n t i s t s . Even though the main por t ion of a given pro ject may be 

done by a few s c i e n t i s t s , the expert ise of t h i s en t i re s t a f f would be made 

avai lab le as required and the personnel assigned to the pro ject would be free 

to draw upon the ta len ts of other personnel at ESL. 

ESL has experience mainly along three d i f f e ren t l i n e s : 1) program 

management, 2) appl ied s c i e n t i f i c work and 3) research. 

Geothermal Program Management 

Table 3 i l l u s t r a t e s ESL's experience in geothermal p ro jec t management. 

Under contract t o the U.S. Department of Energy (DOE), ESL has assisted DOE to 

manage programs tha t have performed over $50 m i l l i o n U.S. i n research and 

f i e l d work dur ing the past 5 years. ESL's r o l l in each of these programs i s 

i d e n t i f i e d in the t a b l e . 



Geologi sts 

Table 2 
EARTH SCIENCE LABORATORY 

PROFESSIONAL STAFF 

Ph.D. 3 

M.S. 2 

B.S. 4 

Geochemists 

Geophysicists 

Ph.D. 2 

M.S. 1 

B.S. 2 

Ph.D. 

M.S. 

B.S. 

6 

0 

1 

Computer Sc ient is ts 

M.S. 

B.S. 

2 

2 

Electronics Engineers 

Qual i ty Assurance Personnel 

B.S. 

B.S. 

Consulting Geochemists Ph.D. 

Total 

2 

28 

Consulting Isotope Geochemist Ph.D. 1 

This professional s t a f f i s supported by 3 business admin is t ra to rs , 
8 technic ians, 4 sec re ta r ies , 5 draftspeople and 1 l i b r a r i a n . 



Geothermal Field Experience 

Table 4 shows the major high-temperature geothermal areas where ESL has 

performed field work and research over the past 5 years. Many of these areas 

have similarities to geothermal areas worldwide. ESL has worked in most of 

the major, developing high temperature areas in the western U.S. This work 

has been done largely in conjunction with the DOE's Industry Coupled Program 

and Exploration Technology Program (see Table 4). ESL has made major 

contributions to the understanding of the geothermal resources in these areas 

and has worked very closely with the companies involved. The work has spanned 

the earth science field. During the course of this work our scientists have 

gained extensive experience, have developed new methods and techniques for 

exploration and resource evaluation, and have published more than 60 reports 

which are publically available through ESL or through the U.S. National 

Technical Information Service (NTIS). 

Geothermal Research and Instrumentation Development 

Table 5 shows the major topic areas where ESL has made significant 

research and development contribution in geothermal geoscience. The work in 

the development of trace element geochemistry has been well accepted by the 

U. S. geothermal industry. Results of this work and experience is applied to 

all data in the integrated interpretation. 

ESL and the University of Utah have a unique center of excellence for 

development of geophysical data interpretation techniques. Advanced 

interpretation requires highly sophisticated mathematical development and 

ingenuity of implementation on computer systems. Few institutions can match 

our capability for development and implementation of new techniques. 



Table 3 
REPRESENTATIVE GEOTHERMAL PROGRAM MANAGEMENT 

(for U. S. Department of Energy) 

1. Industry Coupled Program. Assisted DOE in management of national program of cooperation in geothermal 
exploration between DOE and industry. Management assistance role consisted of helping to write 
procurement solicitations, helping to evaluate proposals from industry to DOE and helping to monitor 
contracts between industry and DOE. ESL was also responsible for the acquisition of new geological, 
geochemical and geophysical data from 10 geothermal areas in the western U.S. to supplement industry 
data. Published interpretations of new data along with data originally collected by the geothermal 
industry In reports and case studies. Total DOE expenditures on program were $16 million during the 
past 4 years. Program will phase out in FY 1982. 

2. State Coupled Program. Coordinated DOE programs in western U.S. wherein teams of geologists under 
separate contract to DOE worked in each state to assess low- and moderate-temperature (<150°C) 
geothermal resources. Management role included formulating policy and procedures for program, 
communicating program goals to state teams, conducting workshops for bringing state teams together, 
evaluating proposals from state teams to DOE, and monitoring project progress. This program will 
ultimately result in publication of detailed geothermal resource maps for about 25 states in the western 
U.S. where most of the geothermal resources occur. Total DOE expenditures on program were $24 million 
during the past 4 years. Program will phase out in FY 1982. 

3. Exploration Technology Development Program. Managed national program for the development of new 
technology for exploration and evalution of geothermal resources. ESL's management role consisted of 
assisting DOE in issuing solicitations, evaluating proposals and evaluating quality of work performed by 
other contractors. In addition, ESL played a major role in this program by performing in-house research 
and technology development. Total DOE expenditures on program were $4 million during the past 4 
years. Program will continue after FY 1982. 

4. User Assistance Program. Provided geological, geochemical and geophysical consulting services to 
potential new users of geothermal energy in the western U.S. Coordinated engineering aspects of 
projects with other DOE contractors. Total DOE expenditures on program were $1 million over past 3 
years. Program phased out at end of FY 1981. 

7 

5. User Coupled Confirmation Dr i l l ing Program. Designed and implemented new DOE program for cost sharing 
by DOE of d r i l l i ng for low- and intermediate-temperature geothermal resources (T<150°C). Currently 
manage the*geoscience aspects of program nationally for DOE. Total program expenditures by DOE were $4 
mi l l ion over the past 2 years. Program w i l l phase out in 1983. 



6. Geothermal Sample Library. Manage national l ibrary where d r i l l chip and core samples from geothermal 
wells d r i l led with DOE and other funding are studied and curated. Library currently contains nearly 
50,000 m of d r i l l chip samples and 2100 m of core from 169 geothermal wel ls. 



Table 4 
MAJOR GEOTHERMAL FIELD EXPERIENCE 

Area Work Accomplished by ESL 

1. Roosevelt Hot Springs, UT Detai led geologic mapping (1:24,000) 
L i tho log ic logging of d r i l l chips from 23 holes (10,440 m t o t a l length) 
Trace element geochemical studies of d r i l l chips and surface samples 
Mercury geochemical so i l survey 
Radon emanometry survey 
In te rp re ta t ion of d i s t r i b u t i o n of hydrothermal a l t e r a t i o n minerals wi th 

respect to f l u i d chemistry and temperature 
Calculat ion of subsurface f l u i d composition and temperature from f l u i d s 

sampled at surface 
In te rp re ta t ion of r e s i s t i v i t y , magnetic, g r a v i t y , seismic, magneto­

t e l l u r i c , se l f potent ia l and temperature gradient geophysical data 
In te rpre ta t ion of geophysical well logs from deep wel ls 
Ins ta l l ed and operated microearthquake monitoring network of 10 s ta t ions 
Publ icat ion of 10 reports 

2. Cove Fort /Sulphurdale, UT Detailed geologic mapping (1:24,000) 
L i tho log ic logging of d r i l l chips from 3 deep wel ls (5060 m t o t a l length) 
Trace element geochemical studies of d r i l l chips and surface samples 
In te rp re ta t ion of r e s i s t i v i t y , magnetic, g rav i t y , seismic, 

and temperature gradient geophysical data 
In te rp re ta t ion of geophysical well logs 
Publ icat ion of 3 reports (+2 in prep.) 

3. Beowawe, NV Detailed geologic mapping (1:24,000) 
Detai led d i s t r i b u t i o n of hydrothermal a l t e ra t i on 
L i tho log ic logging of d r i l l chips from 28 holes (12,960 m t o t a l length) 
Trace element geochemical studies of d r i l l chips and surface samples 
In te rp re ta t ion of r e s i s t i v i t y , magneto­

t e l l u r i c , and temperature gradient geophysical data 
In te rp re ta t ion of geophysical well logs 
Publ icat ion of 3 reports 



4. Colado, NV Detai led geologic mapping (1:24,000) 
L i tho log ic logging of d r i l l chips from 20 holes (3645 m t o t a l length) 
Trace element geochemical studies of d r i l l chips and surface samples 
In te rp re ta t ion of r e s i s t i v i t y , t e l l u r i c , and temperature gradient 

geophysical data 
In te rp re ta t ion of geophysical well logs 
Publ icat ion of 4 reports 

5. Soda Lake/St i l lwater , NV Geologic reconnaissance mapping 
L i tho log ic logging of d r i l l chips from 4 holes (4080 m to ta l length) 
In te rp re ta t ion of r e s i s t i v i t y , seismic, magneto­

t e l l u r i c , and temperature gradient geophysical data 
In te rp re ta t ion of geophysical well logs 
Publ icat ion of one repor t 

6. McCoy, NV Detai led geologic mapping (1:24,000) 
L i tho log ic logging of d r i l l chips from 35 holes (1750 m t o t a l l-ength) 
In te rp re ta t ion of r e s i s t i v i t y , se l f po ten t ia l and temperature gradient 

geophysical data 
In te rp re ta t ion of geophysical well logs 
Publ icat ion of 1 report ( in press) 

7. Bal tazor, NV Detai led geologic mapping (1:24,000) 
L i tho log ic logging of d r i l l chips from 14 holes (2380 m t o t a l length) 
Mercury geochemical so i l survey 
Detai led grav i ty and magnetic surveys 
In te rp re ta t ion of r e s i s t i v i t y , magnetic, g r a v i t y , magneto­

t e l l u r i c , and temperature gradient geophysical data 
In te rp re ta t ion of microearthquake survey 
Publ icat ion of 2 reports 

8. Tuscarora, NV Detai led geologic mapping (1:24,000) 
L i tho log ic logging of d r i l l chips from 2 holes (3430 m t o t a l length) 
In te rp re ta t ion of r e s i s t i v i t y , magnetic, g r a v i t y , magneto­

t e l l u r i c , and temperature gradient and geophysical data 
In te rp re ta t ion of geophysical well logs 
Publ icat ion of 1 repor t , 2 in press 



9. Coso Hot Springs, CA 

10. The Geysers, CA 

Detai led geologic mapping (1:24,000) 
L i tho log ic logging of d r i l l chips from I ' ho le (2100 m t o t a l length) 
In te rp re ta t ion of r e s i s t i v i t y , magnetic, g rav i t y , magneto­

t e l l u r i c , se l f potent ia l and temperature gradient geophysical data 
In te rp re ta t ion of geophysical wel l logs 
Publ icat ion of 4 reports 

Detai led t race element geochemical studies of 10 deep wel ls inc luding 
wel ls w i th in and peripheral to the f i e l d . 

Formulation of an explorat ion geochemical model to help guide fu tu re 
d r i l l i n g at The Geysers 

Publ icat ion of one report ( in press) . 



Table 5 
MAJOR GEOTHERMAL RESEARCH AND INSTRUMENTATION DEVELOPMENT 

Research Accomplishments Where App l i ed 

1. Trace Element Geochemistry. Developed new techniques fo r geothermal 
explorat ion and resource evaluat ion, f o r s i t i n g of d r i l l holes and 
fo r gathering data during d r i l l i n g of holes using t race element 
geochemistry of surface samples and of d r i l l chips and cores. 
Conducted major research studies at The Geysers, CA and Roosevelt 
Hot Springs, Utah. Applied techiques at several other areas. These 
techniques are current ly in use by major geothermal companies in the 
U.S. Published 7 reports. 

2. Mercury Geochemistry. Documented re la t ionsh ips between tempera­
ture d i s t r i b u t i o n underground and occurrence of mercury in d r i l l 
chip samples. Showed that mercury geochemistry can be used to s i t e 
d r i l l holes, guide d r i l l i n g and locate f l u i d entr ies in d r i l l 
holes. Published 2 reports. 

3. Res i s t i v i t y Data In te rp re ta t ion . Developed new highly sophis t icated 
programs using two-dimensional and three-dimensional models fo r 
i n te rp re ta t i on of r e s i s t i v i t y and induced po lar iza t ion geophysical 
data. Complete mathematical formulat ion had never been done before. 
Published 6 repor ts . 

Magnetotel lur ic Data In te rp re ta t i on . Developed new and unique 
computer programs using two-dimensional and three-dimensional 
models for i n te rp re ta t ion of magnetotel lur ic geophysical data. 
Mathematical formulat ion had never been done before. Published 3 
repor ts . 

Self Potent ial Data In te rp re ta t i on . Developed new and unique 
methods for i n te rp re ta t ion of se l f potent ia l data. Report i n press. 

The Geysers, CA 
Roosevelt Hot Springs, UT 
Cove For t /Sulphurdale, UT 
Colado, NV 
Beowawe, NV 
McCoy, NV 

The Geysers, CA 
Roosevelt Hot Springs, UT 
Beowawe, NV 
Colado, NV 
McCoy, NV 

Roosevelt Hot Springs, UT 
Cove Fort /Sulphurdale, UT 
Beowawe, NV 
Colado, NV 
Tuscarora, NV 
McCoy, NV 
Lakes D i s t r i c t , Ethiopia 
Olkaria D i s t r i c t , Kenya 

Roosevelt Hot Springs, UT 
Tuscarora, NV 

Roosevelt Hot Springs, UT 



6. Resist ivi ty and Induced Polarization Instrumentation. Developed Field tested in Colorado, 
a new, state-of- the-art , four-channel f i e l d receiver for 
res is t i v i t y and induced polarization data col lect ion. Features 
are l ight weight, f i e ld programmable computer control , phase and 
amplitude measurement. Receiver wil be marketed by Geotronics, 
Inc. of Austin, TX. 

7. Magnetotelluric Instrumentation. Developed a new and unique f i e l d Roosevelt Hot Springs, UT 
system for acquisition of magnetotelluric geophysical data. 
Features are computer control with d ig i ta l magnetic recording 
of data. Uses SQUID magnetometers. For research purposes — 
this f i e l d system w i l l not be marketed. 



APPENDIX A 

GEOCHEMISTRY OF DRILL CUTTINGS 

A. Mult i -element geochemist ry , l i k e a l t e r a t i o n , is usefu l in es t ima t i ng . 

the s ize and c o n f i g u r a t i o n of a geothermal rese rvo i r and in 

l oca t i ng or p r e d i c t i n g approach to thermal f l u i d en t r i es (Chr i s tensen , 

1980; Bam1"ord and o t h e r s , 1980; Bamford, 1978; Ewers and Keays, 1977). 

B. Geochemistry o f c u t t i n g s may be d i f f e r e n t than t ha t of corresponding 

u n d r i l l e d rock. 

1 . Clays, s u l f i d e s , l imoni tes and o ther minerals in which d i a g n o s t i c 

t race 'e lements are commonly concentrated (Lev inson, 1974, 1980) 

may be enr i ched or depleted in c u t t i n g s ( t h i s o u t l i n e , sec t ions 

II-D-6 and IV-C). 

2 . Contaminants i n a cut t ings sample may d i l u t e a p o t e n t i a l l y 

useful geochemical ind ica tor -beneath i t s de tec t ion l i m i t . 

•3- iMeta l l ic contaminants in cu t t i ngs may produce confus ing 

geochemical s ignatures (Bamford e t a l . , 1980). 

C. Sources of m e t a l l i c contaminants in d r i l l c u t t i n g s : 

1 . Abrasion and corrosion of d r i l l p i p e , bottom-hole asse.mblies 

( p a r t i c u l a r l y b i t s ) end casing 

a. P a r t i c u l a r l y troublesome v/hen a i r - d r i l l i n g (N i cho l son , 1980; 

Wolke, 1980) 

b- D r i l l s t e e l s , or rus t der ived there f rom, conmonly c o n t a i n , 

in a d d i t i o n to i r o n , the f o l l o v / i n g elements i n major 

c o n c e n t r a t i o n : chromium, molybdenum, n i c k e l , vanadium 

and manganese (U.S. S t e e l , 1964) . 

- c . -Threads on too l j o i n t s may be l i g h t l y p la ted vn'th copper 

( f o r example Hughes, 1980-1981). 



d. Tuncsten carb ide is co;u~only used as a w e a r - r e s i s t a n t 

component o f b i t s , s t a b i l i z e r s and reamers, d r i l l c o l l a r s 

and t o o l j o i n t s ( S c o t t , J r . , 1980; Hendrikson e t a l . , 1980; 

Sutton," 1980; and, f o r example, Hughes, 1980-1981, and 

Reed Rock B i t Company, 1980-1981). 

e. Monel d r i l l c o l l a r s , such as commonly used a t the Geysers 

geothermal f i e l d (Sco t t , J r . , 1930) may y i e l d n i c k e l and 

copper t o the cu t t i ngs (Chemical Rubber Company, 1976-1977). 

2. D r i l l i n g th rough downhole cement placement assembl ies. 

a- Cementing c o l l a r s , f l o a t and guide.shoes and s t a b i l i z e r s are 

genera l ly made o f d r i l l a b l e metal such as aluminum or cas t 

i ron ( s e e , f o r example, H a l l i b u r t o n , 1980-1981; Smi th , 1974). 

b. D r i l l a b l e cores of cementing p lugs , drop b a l l s and b a l l 

components are now general ly made of aluminum (see , f o r 

example, H a l l i b u r t o n , 1980-1981). In the pas t , however, 

they have a l so been made of lead (Bamford e t a l . , 1980, 

pers. communication w i th D. B r i s t o l o f H a l l i b u r t o n M f g . ) , 

In Well Utah State 14-2 at Roosevelt Hot Springs KGRA, 

highest l ead values in cu t t i ngs are recorded a t and below 

two of t h r e e cementing loca t ions (Figure 3 ) . 

3. Thread and t o o l j o i n t compounds, p a r t i c u l a r l y those used f o r 

h igh- temperature/h igh-pressure app l i ca t ions (see , f o r example, 

Jet-Lube, 1980-1981; B e s t o l i f e , 1980-1981; Oi l Center Research 

Inc. ( L i q u i d - 0 - R i n g ) 1980-1981; Standco, 1980-1981) may c o n t a i n , 

in various comb ina t ions , l ead , z i n c , copper and molybdenum. 

4. Paints conta in a wide va r ie ty o f m e t a l l i c co lo r i ng agents 

(Chemical Rubber Com.pany, 1975-1977), the most common of which 

inc lude: 

a. lead, z i n c and t i t an ium (whi te) 
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b. chromium ( g r e e n ) 

c . copper (b lue and green) 

d. t i n (blue) 

e . cobalt ( b l u e , v i o l e t ) 

f. cadmium ( r e d , o range , yellow) 

g. manganese ( b l u e , v i o l e t ) 

Various mud w e i g h t i n g agents may con t r ibu te to m e t a l l i c con­

tamination of c u t t i n g s , 

a.- galena ( l e a d ) 

b . hematite ( i r o n ) 

c. bar i te (bar ium) 
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"RiS^'l) 3^13 )̂ Î ^̂  
The U.S. Air Force's Installation Restoratl ^ 

objective to identify and ultimately control or \— f^U>' -A. V) I> ^ ^ 
of contaminants resulting from past installation 
is divided into four phases which are summarized 

Phase I 

A. Objective: Establish the existence 
waste problem 

B. Activities: 
1) Review records of processes c£ 
2) Inspect waste disposal sites 
3) Prepare a Phase I Report which: 

a) Identifies and locates hazardous wastes (chemicals, 
explosives, radioactive waste) 

b) Recommends specific Phase II activities 

Phase II 

A. Objective: Quantitatively characterize the environmental problem 
and recommend a cleanup approach 

B. Activities: 
1) Visit installation to inspect waste disposal sites (pre-survey) 
2) Review Phase I Report 
3) Prepare a Pre-Survey Report which: 

a) Outlines technical approach for Phase II work 
b) Estimates costs for Phase II work 

A) Perform tasks related to characterizing the environmental 
problem which will probably include: 

a) Determining a survey strategy 
b) Drilling monitoring wells 
c) Geologic characterization (magnetometer, ground 

penetrating radar, seismic investigations and earth 
resistivity) 

d) Characterization of surface and underground water flows 
e) Obtaining samples of water, soil, sediment, air and biota 
f) Chemical analysis (EPA, ASTM, NRC, or equivalent) 
g) Developing a model of contaminant migration 
h) Identifying the legislation which applies to the 

contamination 
5) Recommend a cleanup strategy which may include: 

a) Carbon adsorption 
b) Reverse osmosis 
c) Chemical fixation 
d) Incineration 
e) Containment 

6) Prepare a Phase II Report summarizing findings and 
recommendations 



Phase III 

A. Objective: Clean up site 

B. Activities: As specified in Phase II Report 

Phase IV 

A. Objective: Restore site to original condition 

B. Activities: 

1) Grading 
2) Filling 
3) Revegetation 
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RESEARCH AND DEVELOPMENT 
SOURCES SOUGHT 
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FIELD EVALUATION ANO SAMPLE COUCCTUN ANO ANALYSIS 
FOR THE AIR FORCE WSTALUTION ICSTORATION FR06RAM. Test 
and Devetapmenl Area PMRN 82-80. This allort v i l provide tochnical man-
hours and naicfiib on a task basa (discnK work orders) to «» evakialion, 
aanple collection, and analysis nacassafy tt carry oul Vie laquinnienis to 
Fhiae I of Vie Air Force hstaailton Rastorabon Pngnm. The work may entai 
collection of Surface and aubsurface sanptos, analyaes to pnoiily andoViet 
pdulanls: geophysical and gaofiydrological invasbgalions including instab-
ton/protection of grounduto nonitaring mUi, and surfice/tubsu'face wi to 
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vey work in Vie areas of radiological, chamical. and eiplosive/prapellant eon-
toninahon may be conducted. Phofogramnebic analysis of conventional and in-
tared pholognplis may be lequiiad. Swveys may also include ground and sur-
iKe water and geoptiysical assessments, to include nagnetomeler. ground-
pcnetrttins radar, seisnic invcibgations m l aulh resiMy studies. Analyses 
of a wide vanety ot contaminants in oBmplet matnces. indudint al Vie 297 
compounds cumnVy ksted u hizirdous materials by Vie US Envronmental 
ftateclian Agency (EPA), may be nquired. Hydrogeological invesbgalois to 
dUeraiine Vie magnitude and etieni of groundMter cantananalan problems at 
Air Force faciiilies may be requrad. Hydrogeotogcal cftorls may reoun deler-
•inihon of direction and rale of movanenl of coiiaiiiinints,jiid,ll«» dflvalop-

m.lX'i i ) i i>K-ai>-*»mm^fti t , l i ,^f^^^ m' 
iMa proper to-

mey require Vie 
•akdlidh e( inanutl/insltumtr«stmeAeis. Henlviueus monitors, analytical sup­
port, and mathamibcal models, using EPA, ASTM. NRC. and/or equvalenl 
procadures as specihed by Vie Air Force. Reports, labulalions, and/or oral 
presentahons will be Vie (n*l pradud of each vrark order. Eipenence by Vie 
contractorts) in Viese areas is requiree|^,^sr^;iiviil,$ipt|)ilities and related 
equipment availabiHies must be shown. . | | | | < | | | F M : | l . i H ; i | i l ' ' i M PMl* 

tifaaaiaspondmg shouto indicale Whitfier Viey are, or art not. a 
I iunofflicatly disadvantaged business and wheVier or not Key are 

a womarvomed business. The Air Foroe reserves Vie lighi to consider a small 
busness sal-aside based upon responses hereto. CMeing date to subniiss«n 
is 20 days trom publcalion ol mis notice, to responding, please reference 
FIMRN 82-80 Sponsor USAF OEHL/ECC. Brooks AFB. TX 78235. Emiie Bala-

.Phone; A/C 512,536-2158 or 536-2159. 
jHELTER ANALYSIS. Advanced Development Area f 

83 This eiloriiKieaiBrtM 16 ItampiiSi l ig AiK)wii;uii>MiiAiMITl''ovide a 
conligantion analysis ol Vie inieniiiionai bunoanii Organiulan (ISO) stietttis 
to use as medical decontankution and second echeton treabneni tacAiies. (U 
dtsigfl a combined C8R Ntei and anwronmental control system integral to Vie 
•hellers to provide shchtr pressunatlcn. bitered intenial recirculeticn ar ttow 
ttactional control, (cl provide design moddicahons to eiisling ISO sheHers and 
chemieat detoise airlocks to conect deficiencies iocnlilied while performing 
Viis eVoil. (d) develop Vie kchnques necessary to design and libhcaie remov­
al, scalable miemal publions in me eipindaoie shellers whch can be stored 
in Vie shelter in shipment mode and (e) perform a structural stress analysis of 
tttt tiisting two «iy cipandsble sheVer. Eipeneoce by me contisclor i i Vie 
heUs of mechanical, stnjchm and enwonmenlal engineennt is requred. Con-
kicto tamiU.'ily wMi Vie mobile slnictural libncalion technques used m she^ 
to technology a desnbie See note 31. l i and Vie Hrs! piiagrapfi ol 68 
Ferns rtspondng diouU indicale whether Viey are. or are nd. a socially and 

1 .1 

• l l T - T f - G w e n v n e n ' * * ^ " ^ 
t.ceei $10,000 . 

< ^ 

-XCNTAMfNATION MOMTORINC TECHNOLOGr' The gavemmenl is 
tasking qualified tames to evaluate and quanhfy me ctibcal lectors which al-
iect nontormg of tow levels of residkial nerve and bbster agents on surfaces 
and to deisgn, libricito, and letl prdbes which opbmaily sample surface con-
hninabon. Tht contract w i compnse a 27 monm eiptoaloiY devetopmem el-
tort. The conlneto w i be requiitd to plan, conduct, and evaluate agent sur­
face contamiiabon leshng in a tysMiakc. elicient mannei to accomphsh Vie 
contract obiechves. Eitensive agent'fesbng is required to qusnlity Vie enhcal 
todors wtuch affect contaminaticn mpnitoring Also Vie contractor will be re­
qured to design, libncate, and lest tampleig probes. The probes will be de­
signed to colled and Vanspoil agent ifapors Vom a contaminaled sutlsce to be 
deleded by a poail sanphng detectoi. Tha tcntracto WIH be requirtd to pri>-
vide a design handbook delaitng deW< dVeiia to consbudnn d san«ling 
prabes. to designing sampling pnbe. (lampitMty wiVi current and fuhire poid 
tampkng defectors it essenhal to appjicahon to cantamination monitonng Per-
fonnince d Vie eonVad will require tipertsa in chemistry, chemical and me-
chsncal engineering, technical docundenUtun. malenals seladion. Itbncdion, 
and chemical agent and oVier lesHng tbcHities. Security (conkdental) and sure­
ly ctoarances needed to testing wvh feiic chemical tgenis wit bt leqwied. A 
nudear ragdalory commissian or agrbement state radiation icense (to iso­
topes Miericiun 241 and nickel 63) Ml be required toleresled ftms should 
•ubmtf Vieii request to receipt d K Q DAAK1l-82-0<X)79 to above address 
wthn fourteen (14) days d me pubtcahon d mis ndce. Telephone request 

^w i nd be honond. TMs synopsis does nd commit me government to award. 

8) 
U.S. Attny Armamant RAO Conmand Chamical/Balliatlea Prd-
etiraniant Oh. Edgewood An*nal, Aberdeen Proving (iround, MO 

ARRAY OPTICAL LINK STUDY Theoretical and enperimental 
(ftoer optic talks to use wiViin Stated array radars. Experimental work 

ktts d breadboard or Itaboratory models d fiber opiic links, 
wfl neuR in a Technical Documenlary Report. Potediil 

lunkar wiVi ptased tiray radar systems design, electro-op-
cpbcs Kdindogy. hiertsled Anns must demonslrate Vicir capa-
above aitas in meir itply ICtosing date to submission d tespcn-

let is twekty (20) days aVer date d pî blicahon d Viis ndice. When respond-
•ig ittoc ice Code A4-1612Z. See notes 11 and 68 (disregard second 
paragraph d 68). Aoknowtodgement d ieceid of responses WIH nd be sent to 
rtsponden s. (Any tachncal quesliont concerning mis eVori shouto be ad-

to Gary Putt 3t5/330-i0<9 (028) 
Rom I Air D»f»ioprotnt Cantor Contracting OhrMon (PKRZ) Attn: 
Capl Paul Cuatafeon Giiffiaa AFB NY 13441 Tat 31M3(V3204 

tea and 
blMiesto 

OESIGR Of A MODERN INTEGRATED GAS WEU PflOOUCTlON FA-
ClUTY ubCATED ABOVE THE ARC^TC CIRCLE. Seeking hms witti re-
« n t eiprience >i designing a gas well producoon facility which operates in a 
g u ield/tocaWd in toe-rich pennitrost the tadkty that be designed to lunc-
ton uMy in a odd reiadt area and panmoud mportance shaH be Vie unin-
isrrudv axtoly d ges to users. The MdlVy ahtil be desig'ned to accommo-

to nme weis. Capable fems M l aubRM intormalxin wnch provides 
d eiperienoe, wiViin Vie lest 5 iyetrs, d designng a woikabie lacilily 

ales under (le same conoilids Momiabon must be teoeivtd wthin 
IS 0 ^ d me dato dpublicaiian d mis Announcement. No dired contact wim 

nonidual is auVionied. Respndents wM nd be ndified d Vie lesulls 
evaluatioii d Vie aubmiVed mioniiabon, bd Vie sources deemed ade-

purposes d tubmrnng a propo^ w i be sdioled. (028) 
uses , 181 Nationat Cmtar, RMto^ VA 22092, Alt M.E Jonta 

CONTRACT AWARDS 

It is Vie Govenrned's pdicy to pubbsti mfmiialion on unclassified contract 
awuds eiceedmg $25,000 in vshie to olvil agencies and SlOO.QOO to mili­
tary agencies. ^ • • 

The teVer or number preceding tach Vem is me service or supplies dassili-
eahoncode. 

Services 

A Exper inMntal , Oevelopinental , Test an i l Research Work 
( i iK lu i tes both basic and m p f i i t i research). 

A - T A C SmiATHW ANAL Contr F33657-7S4001?. 000207 (RFP 
F33657-784XI2) to $199,757 to Appkcalions Rich Corp. 330 S. Ludlow 
St.. Oeylon OH 45402. Sponior ASO/XRS. S Tale. WPAFB OH 45433 

A - U S I S CONCEPTUAL DESIGN STUDY. Contr F33eiS«>-C014l, 
P00038 (RFP F33£l»«&ROI4i) lor $199,998 to Bendii, E Joppa Ro, Balli-

A--PERSW 
Contr F3361M' 
Life Support Sys 
tor USAFSAM/« 

A--LOW Di 
F3361S81-fl15t 
dis MN 55440. i 

A-SPACE 
(RFP F3361$-7» 
Lean VA 22101. 

A - A O A C C 
82«1742) to i 
Sponsor AFINAL 

< A - C O N T n . 
C1716 (RFP F3: 
hms/SBA. 3195 
Kingtton, 513/25 

A--AOA CO 
ei-RlS36)toSl 
tor. AFWAL/AAW 

A--REUABIL 
TROL FOR EU< 
(RFP F336154l-( 
W. Patn Saach Fl 

A--EXPL Of 
C2070 (RFP F33I 
WaMiamMA022^ 

A-TAPEREC 
f336IU2-R22a3 
Indianapdis M ae: 

A--ADV. HA 
C204S, P00006 |F 
PO B0( 5217. PT' 
5308 

A--HIGH TM 
(RFP F3361S-78« 
Sponsor AFWAL.f 

A-.X-RAY Fl 
MONITOR. Codr I 
UTC/PraV I Klvr 
AFWAL/POSL, H •-

A-.STUDY Of 
F3361S41-C362{ 
thods Inc, 2047 
AFWAL/FIGC. U T 

A--HIGH PO* 
F3361S«2-C3223 
Maiyland Si, El Sr 
513/255-5229 

A--PILOT FAC 
82-C362C (RFP F: 
Branch Dr. MdM 
S13/2S&«£9b 

A--TECHN01C 
Contr F336IMI-C 
86 S Cobb ft. I 
513/255-2377, 

A-FORWARD 
F3361M2-A300C,' 
U NY 11714 Spon> 

A-AIRCREW 
P00002 (RFP F3X 
Hwy. Otyton OH 4 
45433. 

A--RSCHOFF 
RIA. Conir F33il 
$137,014 to GE > 
Drake. 5l3.-255-23t 

A-.0PT1CAiE 
C5137. P00005 (R* 
Peril. Dayton OH «*• 

A-MTEFFOS 
OF KLYSTRON f 
P00004 (RFP fSX 
nactady NY 123<i 
45433. 

A " 0 P T K ) H / A : 

tl-C5100. POOOC'-
an Ripple Rd. OtyK> 

OH 45433 
A--OPTION/IN 

PROCESSING. Cr 
to S64S.617 IC 0 
AFWALMLTM R f-

A-.CONFIG N 
ConiT F33ei5*>:; 
Syslnn.4126Lfnf 
rasi. WPAf B OH ' S 

. . A " O P T l O N / r 
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Mit nonaer will be considml to award. 
1 . Sdicitatign Fonts wilt k a t * available as soon as v m f i i t i is e s t i b l i M 
4 . Availability of S^ecificilioas, Dnwinp aat Specitidliai Etoptmi. Specificitnns 

MilaMe I t Conmntnit OHica, l i va l PlMiciliins a t l Fonts Coita. 5101 Tatar Ave., 
MiaWjihia, PA., 19120. maeinp n d S>tc. amibons availatie a Mense Nalusblal 
SMPly Center, AUii: Code PDA, BHk 36,700 iUb i ts A m t t . miideli i l i i i PA., 19111. 

I . This e v n leal is tnvidad by Ihe Tiide Olgtrtnities fttpat (TOP) Additional 
iatiniation Is unavailable from TOP ailess olkerwise stated In the description of Die M . 
U.S fans shouW be anre Ibat Vase listinis do la l necessirily iaiily m i w i l to eqn t 
ty ttie Oepartnent of CatnwM a lesponsibility lor aiy tiaisactlaos vil l i tints « 
Mividiials listed Every eftot is aide lo lustre the axo icy ol the iidontilioii a d ID 
Mdude only foreign contacts with |Rid lefutllions. Fa fatha inhntation aiout TOP. 
a r m U.S. Depabnent of Coatace, Rati2014, Washitflon, DC. 20230acaibctyour 
heal CoiMiace District office. 

7, This is Oc sacgnd Mft of a two Mrt iolicitition I te fiist pat is the Hasta 
Sdicitition Requests lor apies of Da ailicltatioii Pat 11 shmid ntjuest a copy of die 
i i s t a Solicitation (Pat 11 If Va pnspactive M d a hts aot leceived a copy 

I . Ikialifial Products List hdaaation, Senices.(« Dipt, of Defaise aH Gewi l 
Savlcts Aaninistation To obtain pmkicts of nquislte a ia l i^ , catani (ovanteit speci-
Ncitiais d i l to qualificahon tesbni a i l ippraval oi tbe avkcts caiaed t hamda to 
lisbn( on Aal i l ia l Pioducts Lists. In such cases, qualificitini ol spiclfic pniducts Is 
W i n d a a r to the openin( of M s a he aaad of i i i o t l a M caibacts 

this (Wblicizes the intaition of the eMmnai t ta lapiin qtalificition vpnival of a«i 
n i t f i s h Oialified Pmhicts Lists « i Itan ceiaal by the spauflcataais ffldmted Sia-
l l ias a t urial to write w rop r l i l i tctnities leipaisible to aali t icaiai IS citai in the 
iptclticatini a i l to rquKt in laMl ia i In the pmxdaes i v aalifyini Oeir anhicts. 

I . Copies of Nllitay a d FtderU Speciflcaions a d Sladads. Ikallfial hnhicts 
Jits a d Militay Nadbooks aay te oMaiMd f ra i Caaaadini Olfica, N M I Pi t l ic i -
toa a d Fines Center (IPC), 5801 T * i r Ave. PbilaMphii. PA 19120. A lapest cai te 
aibatad by telephone (21V697-3321), te l i ra ih , a a i i l In a v Ian . Howeva, it Is 
n i a r a l thit aivale lahisby tse a siaplifial a d a i a a , DO VVn 1425, which inckdes 
I Mif-atdressal U e l . Onx i astooar vdas dnMiaits, MVC will adpoalicilly 
aivide Vc OBtnter wiVi ail l iciail Mait ians to caibnnlly oda in the prefaiol 
MMBr. Patans, Oiawinis, Danatiai Lists, h idase Descriptions, rtc. ae not stockal 
I MTC. 

II. Maesta) ftnns nay raquest copies of Oils proposal aocunnent fntn Connun-
fei, Nanl Ela^onic Systats Caatad, Code OfX 2013, Hwy Depabtait. Washinclon. 
I.C. 20360. 

t t . th i canct ion with this pnposel pncaata i t iniaaaion K I D wMhB yon 
• p a * i t caisidaed snail a la te business is disind Fa this itan the pmral 
fefinitim is to be isBl to detanine ahrths y w tint is eitha a n i l a laje, is is 
allows: 

"A a n i l business cniceni Is i concm Out is ialepadaitly amat a d i pm la l is 
ot dminait in Oc field of opaaion in which Is biddini ai Govantait ca f tx ts a d 
lilh Its affiliates, dc ntnba of aiployais does mt ixcMd SOO pasais." 

SMe in you response Oc s l » stibis of yga concan iitiluing Vc ame definition. 
1 1 One a more items u d a Vils a i c a a t a i l m y be adijict to OK nquiranait of the 

i n a t a i t on fovannwnt procinnents ipptova) a d laplinanbd in the Umtad States by 
le Tnde Apiaaaits Act of 1979. All olfas shall be in the Enilish l» (u«e a d US 
ollas. The aeannent s t l i cM ia i pnndue is laai ; Ihal is, i l l Inlaestal aaplias 
ay admit a i offa 

1 1 , Dils pnposal i n n n n a i t Is a d a a 100 pa cad B M I I business set aside. Oe 
lie staidad to which is a ca ran , inchdni its affiliates, i n m t a«a(e anual sales 
r receipts to its aecalini One fiscal years wt in aoess of (2,000,000 

M , This pnposal pnict iatet is a d a a 100 ps oat stal l business set aside, Oc 
i s stadad to which is a cmcan, Indulini its affiliates, hwing aan ie anml sales 
t receipts to its a « » l i n | thrte fiscal ytas ait in aness of {4,000,000 

I S , Tliis Kquisitnm is beiif axatplishal a d a Small Purdiise procahns No data 
a t i | R ae ar i lM le A copy of the solicitiliai is ivaiiaile to review a Vc Offin of 
ari l a d Disalvait«d Business Otiluttioi (WI-ALC/BCI. Robins AFB GA 

t l . Copies ol K l i tay a d Fedaal SpecilicatiORs, Stadads a d I k a l i M Pnducts 
sb nay be eianinal a Oc Deleise Pasanel Support Caita, a obtainal tram Cnn-
adi i« Offica, Naval PuMiciliMis a d Fans Caita, S801 l a t a Roal. PhilaWpha. PA, 
1120. Such requests should be nade o i DO Fan 1425 (Speciftcations a d Stadads 
auisition) indiciling the specification title, m n t a , dale a d any aiplicAle atatbaait 
a l io Riquests may be nade by letta if DO Font 1425 is mt araliWe a t e l v a n in 
pnt slbations. lelepans sbaiM te rthessal to Naval Pidilicaliais a d Fans Caita. 
tess itove. All oVci SpecificalHtis. OiaeinfS. Dni iba i Lists, Padase Descnptinis, 
M m nachsse Descriptions a d oOcr dx tna i ts reiarid to in be specilicabons may 
iMained laai aiplicalion to: Dehtise Pasanel Satwt Cento. Direitoate of CMhing 
Tadiles, Attn: OPSC-TTFI, 2100 Soitti 20tti Sbiet, Phllalelphia. PA 19101, a by 
IIIK (2151952-3177. 

17. Spoisoral by Vc Av Force t a M Plopulsiai LMn toy , Biseach a d Techwlogy 
lisioh. Ail Face Syslans Connad 

I I , The proposal a i x v a t a i l is a d a a 100 pa cad small business set aside, Oc 
I stadad to which is i concan includini Us ifflliales, hann( a i a m e e anui l sale 
nceipis to its precalini O m fiscal y w s nrt m anxss ol {4,500 ODD. 
I I . The proposed procuranent Is a d a a 100 po cad snail busness set aside, the 
• stadad to which is I caican mchdini its iHiliales, hanni ai a a n p anual sale 
receipts to its precaling One fiscal yeas not in euxss i f {1,000,000. 
H . The pnposal (lociranail is onda 1100 pa c a t stal l business set aside, the 
e stadad to which is a coicaii incloling its ittlliates. hivlni a i awige anual sale 
receipts te its preceding three liscal yeas mt m eitess ol {5,000,000. 
2 1 . Requests for solicitatioi fans f a Vc pnn ia te i t of CloOiing. Tentiles, a d 
opmait should te soit to Defaise Pasanel Suppat Cada, Dnctonte ol CMhini a d 
tiles, Atbi: DPSC-TPP. Procoenait l^ocessin( Brach, 2000 SoiOi 20lh Sbeet, Phi-
llphia. PA 19101. a ty c i l l i i f (215) 952-3160. 
a . Copies of IFB's a d RFP's nay te gMainol ty «p lym| to l i d Ram (Call 205.4CI 
t 311-4E, Iwa l Regional Pigcwaeait Depatnoit, Nnal Si«ply Coda, Oddad, 
l l iami 94625, a ty callini A m Cide 415/466-6220. 
M A request to oaies of the pnposal staiU te nc i i« r i ty isaiini office m Ir ta 
n ta days i n n Oe dae of l istini of Ibis sympsis in I c Cantoct Business Oaiy. 

Request to Proposal (RFP) aralabiltty is limitol a d will te hnishol to Oe requesto 
• a first receival, fUst saval tasis aiti l the aaply is edaustod (wMch coild be befoe 
I c 10 day paiod has etapsatl 

lelaihac requests wiU mt be b a n a l 
2 1 . Requests to copies of Ms ail icititioi aust be posbtalMl mt lata thai l o days 

i n n Oc d t t of a«icat ia i of Otis synopsis in t c C80. R^uesls atsbwlcd M a Oiai 
• r t drte will mt be hannd. Revests M y be Mde by M t a a tolepM hit telephoc 
requests will m l be t o n a l Availability of the ailicitatiai is l iaital a d will te 
fenished 011 first receival, fiist sated ttsis. Pleise hnisb i seH-adressol slaipat 
wvelope to Oc solicititiai requestol o if i Mn-aniiaiility mtice is desltol 

2 1 . Catplete data mt arailrtile Availatle spa:ificitnns. plais a dnwinis reWing 
to Oc a a w a t a d descrital, dc mt fully pnmde i l l mcessay n a t i i a t r i n i a d coi-
ikuctiai drtail. 

27. tt is si^estwl ttirt snail business tints a oOias irterestid in sAcontncting 
MPabnities in cotcctioi wiOi Oc d e a i t a l ancoatent, M R contict wito Oe fireKs) 
listed. 

2 1 . Rapests to copies of ttiis oolicitation shooM be received ty Defaise Consbuc-
t io i Supply Coda, CoMus , ON 43215, Atbi: DCSC-POW. mt Irta Von 10 days hron 
I c drte of lisllnt of Ous synopsis. Such requests nay also te aate ty telqihone (AC) 
614/236-3446 AvaiUility of Oe ailicitrtiai Is tinited a d wHI te himshal a i a f M 
receival, first saval basis If amyaiWiility ndice Is desnal, i n i s h silf-aldressal 

M . If dtaeings ae cital in Oc solicitatiai. i written request to sate m y te 
a M t b d to Direcbiite of Talnical Opartions Defaise Cotsbuctiw Supply Coda, 
Crtntlus, ON 43215, Atta: DCSC-STR, o ty callmi 614/236-2344 a 236-2612. Re­
quests shoild five Oe adlcitolioi nadcr a d Oe tid opaiing drte. Only drawings 
n t o a c a l in Oc soUcitaKai will te lanishal ty DCSC. Copies of ocl issit ial fakral, 
ni l l tay, a d rtha spa;ificrtiais a d stadads ( w M i i ( cnaMrdal) nay te otbinnl 
« a i leittai request using DD Fans 1425 to Caatading Offica, OS. I M I Putlicrtiais 
a d Fans Coiter, 5801 Trtw Ave., fliilalelphla PA 19120, a by I r ta i 834295, Weslan 
Uiiai, 710-670-1685. a totephae (215^697-3321) in case rt agoicy. Coanecial 
spa;ificrtiais. stadads a d descnrtiais ae nrt oailrtile Iran govantait swces, hit 
nusi te M a t e d ton Oc puHishas. 

1 1 . tapaaais sutnltted shmld be in a c copy a l ly Ex t respaise aost te idadifial 
Ip I I I M l M a t e Iretaace) rt Oe tap (begimirc) rt aid i tochnical destrirtiai. 
Respaises shnild te soil to: DIrectarrte rt RUI Pncvaiai t , Atto: ASIVFW-1, Wright-
Prttersoi AFB, ON 45433. Noi-tednlcrt assistance m y te saaiat ty crtlmg 513/ 
255-3825 

12. Wen requesting bid seKs). aiaide infamtwn K to ahrtha y w oun ia t i a i 
(Bir tha wiOi its iffi l i ite) is i lage a snail tusiness. 

1 1 , In accodaice wiOi Oe 000 High Dolla Spae Pats BrertiMil Prepan oily Oe 
(ims who ae identified dunng technical screaiing as eitha Oe p ine equipnail nani-
tactarer a IS Oe «:taal aawfa lwB rt the pat being aocaid hate t e n sHicltad. OOcr 
oHanrs aopasing to natifictare Oe pat will nrt be caisdaal to aaad a d a this 
sii icitrtiai UKISS:(1) Oc offaa aitmlts a i a ta a ancorait wiOi Its aiposal a i i -
dace of taring srt isfxlai ly a o t o a l Oe required patls) to the lovannait a Oe pnm 
aquipnait mnufaiuafs); OR (2) Oe offern atinits a i a ta a conconnt wiOi his 
pposal ach cotplrte a d cunait aiginaaing drt i to Oe paHsl (mcluding nat i lKtai-
iflg C O M dmrings, aalif icrt iai tost repots, aality isswaice aDcaties, rtcl as my 
te nquiral to airtuition purposes to drtanim Oe axxpbtil i ty rt Oc pat B aaP'ial 
ty you tint to govnnnent use 

A deala olfaing nemly mawfalual itan tus l admit conconnt wiOi his aiposil a 
cotificatioi specifying Oirt Oc required paKs) will he otbined ftnn « e rt Oe soirees 
who has satisfatoily suppliol 8c sate paUs) to Oc govannert a Oc p i iM apiipnent 
na t i t i dua ls ) . 

An rtfero proposing ta provide soplus pats tanufaAnd ty o c rt Vc a w e s 
idadified doing technical xreaiing shall so ratify Oc aocwing codrating offica (PCO) 
rt least ten dqis a im to Oe opoiing ot tids a aoaisals (See Nrte 36 below) The 
govantait will drtamne o i a case-ty-case t isis, whrtha a nrt aiplus pats cai be 
caisidaed in view of Oe criticallty ol the pats, a d impossibility rt W'r>ng nonul 
in-pncess Inspectiai a d quality assunnce pncedures to suptus pats. H it is deta-
ninol thrt sunilus pats cai te ansiderol Oe n l ic ibt io i will be anodol ta in»poate 
i«ipa:tioi criteta atojuate to establish Oat Oc aiplus pats codom to Oc aviicrtile 
ipecificrtiois. 

If you desire to te solicited i s a aittntirt Mnitectarei to futwe precwanoits rt 
Vcse pats, do mt request Oc ailicitatiai. hit cnitact Oc pracaing aitivity indicated in 
ttc synopsis to furtha infomrtion. 

M . An aUitioial avnnimrte «pal quaitity teing reservol to Lata Snplus Area 
Cocans a d a i patial drtominrtioi, Oe aocidaes to which ae adlinal a d a ASPR 
1-804 

I S . Awad will be male ally to aiducts which ae aa ' i f ia l to inclusioi m Oe 
Oirtifial Pnducts l ist l i n i rt Oe t i m srt te ipatngs rt tds , a iwad to Kgotiated 
codncts. 

N . Concorert w i l l Oc mtificrtiai to Oe PCO Oat aartus mrtoirt is being rttoni, 
ne rtfoo will amide Oc irttowing cotificrte (if Oc mteri i i teing rttoal is toma 
f w o n t a i t aiplus. Oils cotificrte must be anvidal in adi t ia i to Vc ir tanrt ia i 
required by I S f i 1-1208 Govament Surplus.) 

Ihe o d a s i p a l hortiy tatifies Oat Oe n r ta i i l to te fanishol in respoise to 
silicitatiol (insat ailicitotioi mmta) wis M m f a A i a l ty ttc oiginil design maiufac-
b m a d / o his w n v o l aiurce. (bdicrte quaitittes rt l a j i maiitactanr) This n r t a i i l 
« o a e , a i isal , neets Mpliobie spa:ificatiois a d is rtlaal wittmit rewoh a reto-
tishmoit rt oiy kind. The adaslgnal tetha catifies Vat m chaiges hive t i a i male to 
ttc mterols being rtfoed. The aiaitities rt nr ta i r t rttoed ae availrtile to shianoit. 
The n r t o i i l (is/Is wt) in Oc oigini l , odnlen cntaina which is drtol (show ptck^ing 
drte,lf bmwn, a iaiicrte Oc type a d cari i t ioi rt pKhiging] The offao (does/doesmt) 
t i«e in possessioi Oe di«*ings/spKificrtl«B wl icr t i le to Oe ttem(s) rtfaal (If 
iawings/specificrtms ae iv i i l ib le inhcrte Vc issue Irtto a d drte rt su:h rtwings/ 
sp«:ificrtiais.) The rtfaa (does/does nrt) apae to relese dnwings/$pa:iticrtlais te 
Govantait qulity assuraee use upm rapcst rt Vc POO. 

17, Ftacuratad Is to i kit osal in Vc ovahail a npar rt govennert apiipmait. 
Kit caaists rt hiOi caiprtitiye a d aaroe^irectad itans. Sone-diraial itans ae ai 

I to issue reqasik bikrctacNhl i ty o d nl lA i l l ty . Sail pats aust te 

tomrted ty USAF-mpnival soioes i t e m haein. a rt Vc discretioi of the cavtncting 
alfica, l m i caradly USAF vpnivid swnx mt shown, evidace rt avnoal must 
atonpaiy Vc rtho; oVemise aansed substitate Items will nrt te considered te 
M a d . Acceptance a d a previous aaads t i substitate items will mt te coisidaed ta 
consbtate prw Movyaj. If ym a i intoested in hnishing pats source-dvectal hoe. in 
M a e hiys, codx t OCAW/FPDM, Twka AFB, OK 73145 te sporHic intonnrtioi oi how 
to te aqioved as a s i tp l ia, lanishlag specific FSN a d / n pat numbers. Conplrte drte 
(specificrtiais, ptaos aid aiwings) to auce-dincted itets a t ml availatle Data l o 
oaipetitive itons will te fanistal wItti Oe srticiblioi. 

n . Stat tad V m to taVdrng necessay toaise rt ogaicy rt aocvenent. 
M . Ihis mbce dies ad srtidt M t H m l aiposals hit is issuol te Oie boefit rt 

prospective sutconbactars. 
4 1 . This nl ice does t r t adicit at^aals t r t is issued te Vc benrtit rt prospective 

ateordndors wIVi aanpriite stcaity clwaice. Itake dnct contact wiOi atove tinnts) 
to sdKsnbichng laportunities. 

42. The aoposal pncootad is a d a a 100 po cad stall hisiness srt aside. Oe 
s i l t stadad to nbidi is 500 atployees. 

4 1 . This a i iosa i aKunnert is a d a 1100 pa cirt stal l hisiness srt aside, Oe 
ii2e rtadad to which Is 750 atrtoyees 

44 . litis pnposed preanmnt is a d a a 100 pa ca t snrti tusiness srt aside Vie 
siie sbndad to which is 1,000 a^tayees. 

45. This aiposal pncaatad is a d a 1100 pa cail snrtI hisiness srt iside, Oe 
t i le stadint te which 1,500 enqrioyees, 

H , Synvsis puMishid to inianrt iaal a ia isal ody Srticitatwi dasaaoits ae nrt 
anilrtile 

4 1 . Saaiity c tanme will be required rt rtl taddas a rtloors 
4 1 , Sawity cteaaioe will te required rt Vie successful tiddo a rtfoo 
M , Ibis anan tan t is subject to Vc requirements rt Putlic law 96-527 which 

a M a l w Vc Dehnse Logistics Agacy to caduct i test to increise contract awards in 
tato saplus aais (LSAsl. Ths is i Ftiority I srticiUtion Bdding is restricted to oily 
a t r t i hisiness cocans whrtha tocrtal m ISAs o ailsde ISAs, Biddos loirtol in 
LSAs will be givoi aateaitirt bertmert in evalurtioi rt bid aices, 

1 1 , The Gawal auvisiois avlKJtle ta ttiis ailicirtiwi will te rtOio HEW Foms-
313,-314,-315,-316 o SF-32. Io caisave p a n l iaeni Piovisois will be nailol witti 
i r t lc i l r t tei ady if spKlficrtly nquestad. This rtlice nart i lns i listing rt offoos who 
hare aeviously beai awiilad cqiies rt Vc Goenl Proviswis. so m duplicate copies 
will tc nailol The i r tonat ta ahwe MPlics oily to Vase alicitatiois issuol ty Oe 
Oipatacrt rt HeilVi, Educrtiai ( Nrt fat . OS, Divisim rt CodiKt a d Grant Oportiois, 
Rnai 443H, Itanphrey Ndg. 2W tadacndoice Ave, SW, Washington. K 20201 

S2. An aditiOBl m W i i m t e qur t quaitity is teing resirval te S M I I business 
a d a I patirt drtanmrtion, Ve aucahies te which ae aitlinol a d o ASPR 1-706. 
The anrtt hainess site M d a d to Vns aawoien l is 500 amioyees 

S l . Ihe pnposal aoa ia tad is a d o 1100 pa coit stal l hisiness srt iside, Vc 
s in standad f a which is a canre hiduding its ilfiliates, having a> ivaage awunt 
sales a nceipis to Vc aaxding Vne f iaal yeas mt in excess rt {12,000,000 

54, This procuenait Is s t j i c t to Oe requiratents rt Public law 96-527 which 
• V n i i e s Ve Ortense Logistics Agocy to codwt a tort ta mcreise canact awads in 
M a saplus atas (ISAs). Ihis is t Piioity 2 solicitrtion Ihis aucuenent is dmdal 
into i m pats: a i a n s b i c M patioi a d a resbicted a t ion . Any limi, lage o snail 
m y tid on Ve ans t r i cM patmis. Orty s t i l l hisiness finns which hid on Oe wtes-
ticted airtien will be rtigdile to hd ai Ve resbicted potions. wiVi LSA Snull Business 
Fims being givai aeteentirt tabtad in Ve evrturtion rt bid aices 

55. Ihis pncaienent is s t j a l to Ve requirements rt hitlic Liw 96-527 which 
adhohns Oe Defaise Logirtics Agacy to caduct i test to mcrene cortract awads in 
tahir aiplus aeas (ISAs). Ihis is a iYloity 3 ailicitrtiai in which rtl hddas, large a d 
atall tints rtihe, may hd, wiVi ISA fints teing given potoadirt bertnent in Vc 
ivilurtion rt t id prices, 

S I . Rapests to ovies rt Viis proposed anwemad rtmild be ncovol nrt tela Viai 
10 days t o n Vc drte rt addicrtioi ri Vns mtice in oda to licilitrte mailing ol sane to 
Ve extort opies ae m i l i k l e directly to Ve injuna rt t i M rt isaiance, Availrtiility l i 
Ve srticiMion is t imlM a d will be binishal ai a iHSl-ramval first saval basis 

17. Requests to copies rt Vns pnposed pncurenert stould te receival as sow as 
aissitle in a d a to tacilitite mailing rt sate to Ve odoit copies are availatle, directly 
to Ve inquirer rt time rt isannce. 

H , Bid sets ae ml availrtde V i a # Vc NAVSEA pochasing office o[ aciect office 
Bid sets m y only be rtdainol by applying to Vie Navy Regioial ftocurenent Office, 
Building 200.4Vi Ftoo, Washington Navy Vad, Washington K 20374. a catling 202/ 
433-2923,N0 COLLECT (MUS. 

H . hdaested I n s nay request copies rt Ve pniposal aeurenciil Iron Commado, 
N m I Set Systems Caatad, Code 0215, Washingloi, D.C. 20362, n t ) phoie to AC 
202/692-7508. 

M . Reaiest to aqnca) tachnicrt aqnsrts anuai t to Iwo-Step Foml Advotisng 
aaxdots in Sa:t I I . Pat 5 rt Vc ASPR o Pat 1-2, Srtipat 5 rt Vc FPR Undo Step 
O N , oftoos are to sMi i t ady a c ttrtnical aoposal (ailess multirte aoposals ae 
adhonzol ty ttc request te techiical pnposal in aifficiert detail ta enable oigineoing 
p a a m d to ar te a Vnoigh eirturtion a d arive i i a aiwd deteminrtioi as to whrtha 
o nrt Ve proposal product meets Vc nquirenerts rt Ve Govemmoil Piice o cost 
•stimrtes oe nrt to be i m l u M m Vc first step invitatioi te tids (Step 21 will h; issuol 
rt I late drte to Vnse fims whise tednicil aoaisals ae drtennined ta be Kceptatle 

1 1 , NHtUCOM silicitaliais wiH be aovldol ai a first receival, first sovol t isis 
ally to lage hisiness, a d to aiy snail hisiness upon request. 

12. Aichilecl-enginea fiffls which te r t ttc rapiirenents descnbed in Oiis ainounce 
mad ae invited ta submit: (I) i Stendad Fans 254, Archltect-Engineo a d Relrted 
Savices Ikcstionnaire: (2) l Stadad Font 255, trchitol-Enginea a d Relrtol Services 
Ikestiaiiaire to Specific f^oga:t. what requested: a d (3) any requested supplonentil 
data to Vc pncaanail office shown Finns having a cunrt Standad Fan 254 on lile 
witti Vc pncurenert office ae mt required to resubmit Oiis lam Fireis responding to 
Vils awuncotait brton Ve closing drte will te caisidaed to selictioi, adi)Kt to «iy 
Imitrtiois indicrtol wito respect to sue a d gavadnc locrtion rt Imn. specialited 
tRhnicil aqertise a rtha requirenaits is listed Folloeing ai initirt airturtion rt Vc 
qortiflcrttel a d patanace dr t i ataiitted, Vne a mae lints cosdeo l to be Vc 
•est hitddy oalillld te aevide the micas muifflil wilt le dBnn to MMUMI 
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The Depatmoit rt Defaise prt icy to srtectm rt achitoct-etguca f inB is t r t btsat 
ipai comprtitive bidding aocahfes, tad otter laon Ve artessiani vr t i f icr t ia is 
aicessay a Ve srtisfictary perhimnce rt Vc aotasionrt savices reaared, aAject to 
Ve Mlowine iMitional cocn lar t ias : (1) specirtiad oaaienciof Vc fan w Ve type 
rt wah reguifBl; (21 capacity rt Vc l i ra to accatpUdi toe woti a Vc reqund b M ; (3) 
pert exp0i«ice, if any. rt Ve t int witti respect to p a l a M t u « Dmataert rt M a s e 
oatacts: (41 loat ia i rt ttc f n I t Ve ganrrt gmpartiicrt a m rt ttc ao jK l , pnvdol 
ttat ttere IS a i apoopnrte n a b a rt ao i i f i o l t i na Varein to coBidartlai; a d (5) 
vrtone of woV aeviously M a d a ) to Vc t n by Ve D q a b t a t rt Deiense, niVi ttc 
tbiect rt effecting ai equitable disbihibon rt caabicts atong qurtifial achitect-
a f i t eo f i i t n s includingminoity-ownedfintsadfinis V o t h a e m l h a l a i o D i p a r t -
aa i t iH DrtBse contracts Fims desmng to ngisto te onsidaiboi te hdae aofects 
idmnistera) by tae aocaa tad office (subject to specific nquinnats to individual 
pnjectsl are e icanga l to s i n i t amr t l y i str tntad rt qurtificrtions a d patontaice 
dr t i , rtilinng Standad Fan 254, Architact-En|inea a d Rrtrtol Savices (testwaaiie 

13 . Architect-Engineer t ints which aeefs Vc requnnents desaibat in Viis 
amuncemoit ae invitad ta s t n i t : (1) i Standad Fan 254, Atchltacl-Engineo a d 
Relited Services Questranmire (2) i Stadad Fan 255, Miltect-Enginea a d Matad 
Savices Questionnaire te Specific Ft^ect a d (3) aiy nquestad apr to iadr t drt i , to 
Ve pnxjiraient office shown, Fims hwing i carert S t a i M Fan 254 on file witti Ve 
aocurenetit office shown are nrt required ta restaiit ttiis k m FireB responding ta ttiis 
anmncemait betort Ve closing drte wil l te caisidaad te srtectm, subject ta aiy 
limitrtions indicated with respect to size a d gaipaphic locitloi rt t im . ^ecirtued 
technical expertise, a rtho potomnce dr t i atai i t ta l , Vne a nae f inB cosidaal to 
te Vc most highly qualified to provide Vc savices required will be chosen te intarview 
The contract f i i architectural m i - v a(ineaing savices will be nqrti i ted. Srtectloi rt 
a i achitect-aiginea linn te n^ot i i t ia i shrti be basal on data is t r to l coapetence a d 
qortificrtiois necessay te Vc srtisfactory pefamnce rt ttc type rt aofassonal 
lanices nquired, including aiy specirt qualificrtiais reaiiral by ttc aocving agoxiy. 
Finns desmng to registo te considortion te fabn aojects artiimskred by ttc aocoe-
na i t office (subiect to specific nquitemaits te iobvidurt prejects) ae aEanga l to 
sutmit mnually a statinenl rt gualificrtiais a d pato i tane data rtilinng Standad Fan 
254, Architect-Engineo a d Rotated Savices Ikcstiamire. 

M . Requests te copies rt Vns mlicitrtion should be received ty isaiing office mt 
tatoViailOdayshonttedrtert listing rt ttiis Synopsis KI Ve Conmerce Business 
Only Availability rt Ve srticitrtion is l i n i M a d will be tanished a i a first remved, 
first served basis Telephone requests will nrt be honored H mniv i i ta i l i ty mbce is 
desired, hnish self-aMressal. rtatped envrtope 

I S . Small a d disadvantaged linns ae a n t n g e d ta paticipMe B p n M cadnctars 
a IS members rt |o«il voibies wiVi rtha snrtI businesses, a d rtl ndaestad cadnc-
tors ae toninded thrt ttc successhil cadncto will be expectad ta ptace atcadricts ta 
Vc maiinuit practicatle artert wito s i r t i a d disalvaitagal f ims w Kcadaict wiVi 
I c aovisioiS rt Putlic law 95-507, 

M . This proposal procuremad contaios an option to incrHsal quadlty mt to OKied 
100% The govenrnod may rtect ta aarcise ttie opbun rt b r n rt awad o rtto M a d 
to a spaiifiol tine as slrtol in Ve irt icitatioi 

M . Inbntrt ioi sdmittad shniM be potinad a d spaiific, in Ve tadnical aea a d a 
t m i d i n t m . o i exh rt Vc tallowing qurtificatiois: (1) Experiaice: An aiUme rt 
previous protects, specific wort aeviously pa fonot o teing potoned and aiy in-hoise. 
research a d development effot 12) Personcl: None, artessioial qualificrtiais a d 
specific experience rt sciodist. a f ineas a d tednicil pasanel who M y te issignol 
as aincipal investigate, a d / a pniect oHita, (3) Fwlities: Avatahlity a d descnptioi 
rt special facilities reaiired ta pofom in Ve tachiical aea a d a considartim. A 
statanoit reganling intistrial secunty ctaaaice Any rtha specific a d patinad in-
kmrt ion B pertains to Vns paticula aea o procoonod ttirt wn id odance w 
cmsidortion a d evrturtion rt ttc infomrtioi submitted, -

(tganizrtions having iniormrtion h i lite witti ttiis pncurenert office toy hive rete-
aicetosuchintamiatiwi There is m need to duplicate aich drt i Howve, SMiplaiaital 
specific irtonrtion legading Ve rtnve queii'ioi aust be sdmrtted. Acknowtadgatod l i 
l a c i r t rt response will nrt be made 

7 1 . Copies rt Specificrtions, Standads a d Ikalified f a i x f s List m y te exanined 
rt Ve Defense Goerjl Supply Cento, o rtitamal ban Commading OHica, Naval Pub-
l l c r tms a d Fans Cada. 5801 l a t a Avote, Fhitadrtphia, PA 19120. Area Cole 
21V697-3321 

7 1 . Drawings Irtoim Pachase Descriptiois a d Devirtiai Lirts aq i te ooainol o 
Mained Iron Ve Defaise General Supply Cento 

72 . Copies rt IFB's a d RFP's issual by Oc Drtaise l i a c n l S i # y Caito, R i d n o d , 
Virginia 23297. may be rtitainal by adressing Ve Directante rt Procuremad m i Pni-
ductioi, Attn: DGSC-PO, a by (ailing 804/275-3350 Rajuests te copies rt IfB's a d 
RFP's should i r t o to totti Ve FR-tovitatiai Naiba (Pffil a d IF&HFP Nader whai hdh 
tumters ae d i a l in ttc synopsis, Raperts will be hmishot o i a fiist received, first 
sirvBl basis urtil sipply is exhaisted Fans on estrtdished tdda 's list te ttcse Items 
will be mailed bid sets when ttey ae issued, 

73. Specificrtims. p lus, a ihwings relrtmg ta Ve aocinmad dearibed ae nrt 
•o i l r t i ie a d cavnt be f a n i s M by Ve Gawntei t , 

74. A respoisirte bidda shall be c o s d o a l rtigiMe if Vc hdda has aevioisly 
eio:uted o agrees to exa:rte a>a ta w a d rt a Jrti Onto, a Haste cadnct ty Repaii 
o d Altort im l i Vessel (DD-ASPR Fam 731). 

75. Written requests te mlicitrttei shrtI te directed ta Ve N m I Aviaiics Codo, 
2 ls t Sbeet a d Arlington Avome, tadiaupolis, M 46218. Attet iai : Bd Pnpart ioi 
Sectioi, D/634.2. 

7 1 . The mataial being a o o f o l is te use wiViin vital atmaine presan baidaies, 
coanoily rrteired to as laiel 1/Sub-Srte systems. As a resiH codracts will te male 
ally wiVi Oiose coitiactois wtose insporttei system coifoms ta IIIL-1-45208A as 
c a t i M ty a joint DCAVSPCC aivey ten. Additwirtly, Ve rttaro must doansbate ta 
ttc survey taan his awaaess rt aiy ability to amide Ve spa:irt conbrts i r t tarVi m 
ttc "Mditmal Onlaing Drte." 

7 1 . Proposal pncurenod is a 100 ^ cad srt-aside te Smi l Business Cotans 
tdBse avaage amual receipts rt Vc caican a d its rtftlirtes to its pnndi tg V m 
fiscal yeas must nrt eiceol {7,500,000.00, 

M . To expedite requests to irt icitaboi, ptase lanish self-idaessal ganta l tabrt, 
ncloling Ve frt i srticitaboi aMba rt bottan i d p rt tatel, i t ridrtni, ndindHi 
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nquert shoild te a t a i t t a l to i K h adicitrt ioi nquired, 
1 1 . Only Vnse sMces to Vns itan aeviously appnival ty Vc Govennert hive teen 

articitat The t i m reqund to t f i m t l l rt a I M aipplio is nanrtly sch Oat awad 
canrt te drtaynt pading approval rt ttc I M saice If y u hwe mt beoi silicited a d 
you cai fanish rtVei (i) a m i rt y w a n w m a l » i supplia rt Viis item, o simila 
itans satisfactanly to Vc Govantait a (ii) drta shwing you have pnducol Ve sane n 
simila itans srtislxli ir i ly te Vc Govannert o a coMcrcirt soact, o (lii) tast data 
Hdicrting yoa product cai mert service opirrting requirencnts. a (iv) rtha pertinoit 
drta coeming yoa aali f icrtmis ta adduce Vc na«nd itan, please nrtity Ve PCO in 
ariting, banishing said aort a drta rtong wiVi f w request for a ail icitrt iai 

12, Copies rt Ve mlic ibt io i dowcnts rt Vc aoposal OKuremod listed m tols 
isae rt Ve Commerce Business Daly are available. Vnugh individual requests te each 
Klicitation, al to drte rt release bom Betty Hall. Pncifonoit Opentiois Office/Bl5, 
MSA. jrtmsoi Spax Coda, Huston, TX 77058, B E X 762-931, wboi requested o i 
tattahead, urtil supply is exhaisted, m i fust cone, first served tK i s , i f f a which a 
capy miy be exaninol rt ttc rtnve ateess. Copies nay also te exaninol, hit ae not 
avatarte rt Ve following: NASA Haakpiateis, Office rt SmII a d Disahadagol Busi-
•KS UUIizrtioi. FB-lOe, Ram 116, 600 tadeporiece Ave., SW, Wishingloi, OC 
20546, 

I S . Ihe General Ftavisiois iprticrtde to Viis al icitetioi will te e iV« HEW Foms-
3I4,-315,-315A,-3I6, o SF-32 To onsove paei, Goenl Piovisiois will be mailol 
tnVi srticitatioi only if specifically requestol in writing rt Ve time solicitatioi is 
requested Srticitatuns issued by ttc Depabted rt HertVi, Eduatioi, a d Weltae's 
Public Heitth Sovice 

M . Copies rt IFB's a d RFP's may be rtitainal by adressiit ttc Commading 
GaenI , US Amy lanh-Aotonrtive Coninad, h m i a t a d a d Piohctioi Directorate. 
Waren, Hidiigai 48090, Atto: DRSIA-IPD, I r t : 313/574-8143:313/574-8148; 313/ 
574-7064, To expolite requests, l ims shoild fanish selt-aMressot gamed Irtels wito 
Mch request te ailicitation 

17, Putlishol GPO hifomtion is parent hit aduect to dange wiVnd mtice Finns 
irtoest in sdicitrt ioi must codom ta rtl requirements; a d must be in Vc file rt 
rtigiMe sapli irs rt Ve O.S, Govannert Piirting Office Wiitten requests must contain 
Vc aopan 0 i id i r t n i t b a B statad in Ve synopsis a d shall be admitted to: 

1I.S, Govantod Piirting Office 
? i K m m t Suppat Div PPS 
Bid Soil ioi, Rom A-B43 
Nishiivton, K 2O40I 
Etch aoposal a d ea;h requert oust be made sepaately on linn's lelteheat 
H . The estimrtol cost rt Ve aoposed coisbuctioi is a d o S25.000 
I I . The ertimrtal cort rt Vc aoposed construction is between {25,000 a d 

{100,000, 
N , Mditiowl uifonrt ioi on faeign govennert aocurement aocedures undo Ve 

tea MTN codes is available t o n Ve Depataert rt Connerce's Office iH County Mvkrt-
i tg, ITA (202) 377-5341 Whoi resanding to isaiing cnnby. It is recomnedBJ Virt all 
wiespwdence be m Vc taguige rt ttirt cnintay 

I I . Cirtioi—The drawings whidi will be himished undo Vns RFP a d aiy resultant 
cnd r id ate pnpnetary to ttc Boeing Conpany, Fims interested in aoposing on ttiis RFP 
t t s t admit Ve following certificate signed by ai imindual adhoited ta hnd your 
conpany, a Vc hd pa:kage will mt te fanishol 

CERIIFICAIE REGARDING THE USE OF 
MTA PROPRIETARY TD DC BOEING 
COMPANY 
The of fao hortiy a towlo lges Oirt Ve drta to te tonishol ty Ve Aii Face in Vns 

solicitatioi a d any resultan cndnci, is aoprietary to Ihe Boeing Conpany a d contains 
the aipnprirte proprietary legod. 

Tie offem certifies tiat he will rtisove Ve Mlomng drta use resbictwns: 
11) The limited nghts legod will be sbictly obsovol 
(2) Ihe rttaro shall be prohibited fram repraiucing m whole o in pat aiy aawing so 

RsVictad i i ca i t B required fo respod ta Ve hd request a tall codrait requironents, 
(3) Ihe offerer is to be prohibited Iron incaport i i^ aiy irtonnrtion a d tortures rt 

Vc Sewings into rtho dMunenbtiai a rtherwise rtiluing such irtomrtioi excert te 
Ve pafanance rt Vc hd a d / o contract, 

|il) All drawings a copies Vereof will te rebined to Ve Gaianteit i t ttc conplrtioi 
rt ttc hd o codract period, 

M . ta requerting hd srt rtease mdicate if irtoert is B a goenl a a teodnc te 
M a i t i r t s*-caibacters will te aapl ial a i rttrevuted hd srt oiless i hill srt is 
ipa:i1icrtly nquestad 

I S , Business requesting opies rt ailicitatiois aust hrnish representation witti tteii 
nquert B to i de t t a Vay ae i s i r t I disrivadagal hisiness 

N . First Article lesb i f in antrdaee wiVi Drtaise Acquisitioi Rigutatto (Antol 

Soviets Piocueneit Regulrtin) OAR (AOPT) Sectioi I Pat 19 will be required unless Vie 
aiccesstal t idda/offao has aevinisly beoi given first article anoval wittiin 24 
aaittis a i o to tine srt te opening rt bids « te award rt negrtiated contracts 

17. The Gwonncrt's anual loguiienoits te Viis iton ae nrt expectol to exceed 
{10,000. 

N . Offers hnn sources whose pnduct does nrt have currert approval as a result rt 
(1) fnviously aaplying ttc subiect iten(s) rt Ve solicitation to Vie Govonment, (2) 
fanishing subiect itemts) ta tte oiginal a)utpnert manifactuei, o (31 specifying that 
ttc subiKt itemts) will be s f p l i o l by f ims idertifiol in (11 o (21 rtnve, will nrt be 
considool te awad te ttiis pncurenert 

M . Respoises will be directad to: Hqs Spa;e Divisim, Atteitioi OC (2131643-2855. 
PO, Box 92960 Waldway Postal Codo, Los Angeles, Califonia 90009 

I M . Mo i t ia l subs should immediately reflect Veil irtaest by telephone to toe agency 
n m t e indicated in Ve synopsis ti i tt i "Subconbacling Possibilities." to be included in 
the solicitrtion document. 

Description of Legend 
O Ihe N a n m e r t iton is 100 percert srt aside te small hisiness concons 
@ A patiai quadity a a portion rt Ve procurenert item is srt aside f o small w 

nimrity tusiness concons 
® Ihe cortract is a la ta soplus aea srt-iside undo Vc anvisions rt Drtaise 

Haipowo Policy No 48 
O Nrtices rt intaition ta purchase which ae published brtore Vie IFB's are issued 

directly ta Vnse nquertnt Ve aoposal 
O The pncuremert will te made m iccontance wiVi eiVer DAR part 5, paapaph 

2-501 (Military agociesl o FPR pat 1-2, paagrarti 1.2.501 (Civil agencies! and is Vie 
ffrst step rt a hm step tomrtly ahiertised pncoonert Only Vnse I n s submitting 
qurtitiol responses o i Oe fust step will receive nrtiticrtiois when Vie purchase is male 

• i t This synopsis is publishol te mfomrtion purposes to alot poloitial subconbac-
tars m H a supplios rt Ve pnposed proonmem Additiwal aoposals ae nrt so l i cM 

H U M I E R E I N O T K ae adilishol only on Ve fust working day rt each week. The 
peges containing Ve "nrtes" should be retained fo reteence 

MILIAM PATE — t f (MM). The a i m b a r toi paranthesis is tha luHan l a t e 
i a H t a t i n i abab th is K M m t M l i t t d . I t is not part af H i t synopsis. 

SUBSCRIPTION INFORMATION 
{ 1 7 5 1 yea (Fust Class mil ingl. SlOO a year (Second C I B S miling) 
6 Modh Trial Subsairtioi: {90 (Fust Class), S50 (S«:od Class) 

T i Ord t r . Send remittance wiVi toll mil ing ateess to Ve Supoirtodent rt Dociments 
Govonnad Pi i r t i i f Office, Washiiftm, K 20402, le l 202/783-3238 Purchase Oder 
aurt be Kcompaiial by paymert. Mrtie dcdis payable to Supointadent rt Documeits 
Visa 0 Maste Chage rtso acceptable Alhw aomiimrtrty 6 weelis te delivoy rt first 
issue. 

Sarvica p rob lamt . Call Supoirtodent rt Documents, Government Printing Office, 
Washingtoi, DC lel 202/275-3054 

E i p l r i t i o n . Subscrirtions expire o e yea ftwn toe drte rt Ve lirst issue. One expiration 
mtice IS nailed aboil 60 days t r toe expirrtion date 

U i l r i s t Cbantas. Sod to Supoirtendert rt Documents, Govonment Printing Office, 
Washingtoi, DC 20402, wiVi oitire mil ing label Iron last issue receivol 

EDITORIAL RESPONSIBILITY 
Tha U.S, Department ot Commarca (CBD) Room 1304, 433 W. 
tfan Buren SL, Clilca|o, IL G0607, is responsibla for compilation 
u d editing only. Tali 31^3S3-2950. 
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