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N . “ntroduction

' . . 3
@/' o 7" " This report contains abstracts of new technical reports, journal :
‘ articles, and other docyments resulting from, research supported by Ve
. the Directorate for Engineering’and Applie Science (EAS) of the .
National Scidnce Foundation. These citations have been compiled to
alert members of the scientific and technical community to currenf .
" research \results. :

The Directorate for Engineering and Applied Science, which
became effective July 1, 1979, replaced the former Directorate for
Applied Science and Research Applications (ASRA) and the Division
of Engineeripg, formerly located in the Directorate for Mathematical s

+ Physical, and Engineering“Sciences.. _. ' ‘

v - ‘The Engineering and Applied Science Directorate (EAS) seeks ¥
-~ toastrengthen the U.S. engineering and applied science research base '

and enhance the links between research and applications ig meeting

S - selected national goals. This is accomplished by identifying and sup--

porting basic research across a broad spectrum of the engineering

, sciences, and applied research and related actjvities that have the

' "~ highest potential for contributing to the underst nding ahd resolution
of significant societal problems. ' - '

The Directorate for Engineerihg and Applied Science consists of -
e - the following sjx Divisions: R ?
. - ' € o
' o Division of Electrical, Computer, “and Systems Engineering
' /\' - " (formerly Electrical Science and Analysis Section);
. : _ ' i
0 Division of Chemical and Process Engineering - (formerly
- Engineering, Chemistry, and Energetics Section); ,
' o Divisic%'of Civil and Mechanical Engineering (formerly
: . Mechanital Sciences and Engineering Section and Environ- = * S
mental,EngirGering_ Section);’ | o B e
o ' Division of Applied Research; - e e !
) o .%ision of Inte’rmvernmental Science and Public Techhology; .~ .
o Division of Problem-Focused Research (forinerly Division of
Integrated Basic Research, Division of Problem-Focused Re- .
search Applications, and Office of Problem  Analysis).: 6
',- | - The Directorate for Mathematical, Physical; . and Engineering . .

Sciences (MPE) has been replaced by the Directorate for Mathematical
anq Physical Scie_nqes (MPS). { : '




. community.

EAS '_awar‘d-,sA.gr“ants'and contracts for research projects within its

for projects generated by the reseaffch community itself and therefore - - -

- areas of program interest. EAS’ r‘icognizes the importance of ideas

makes numerous awards based on unhsolicited proposals. In addition,
proposals in areas of priority concern are solicited from the r‘esearch

.
. . o !

To .receive proposal solicitations or to- obtaln further information

on submittlng proposals, please contact tty appropriate EAS division,
- or:
' ‘ : Programs and Resources Officer '
' Directorate for Engineering and
~ Applied Science ' _
National Science Foundationa ‘
1800 G. Street, N.W. s AT L
. Washington, D.C. 20550 A “
. Telephone: - (202) 632-7388 T

-




- How to Ord'er"NSF./EAS. Research Reports

. : v B
. .
. .
.

‘Many documents cited in Recent Research Reports may be

ordered from the National Technical Information. Service (NTIS), .

. Document Sales, U.S. Department of Commerce, Springfield,
virginia 22161.. Please refer to the NT|S accession number ,
when ordering. P : -

Where applicable, other sources of availability and price
information are noted. NTIS document pricing information may
© be obtained by utilizing the following formula:,
: . * )

Page-Count Price Schedule ‘
(Current as of March 1980, subject to change)

.

n

) North American - ' North American

Page Price . Pages . Price
1-25 $ 5.00 . - 301-325 17.00

- 26-50" ' 6.00 ' - 326-350 : 18.00
" 51-75 7.00 351-375 . 19.00
76-100 8.00 ' 376-400 - - 20.00
101-125 9.00 S 401-425 ' 21.00
126-150 10.00 © 426-450 - 22.00
151-175 11.00 451-475 . 23.00
176-200 12.00 476-500 24.00
201-225 ' 13.00 501-525 25.00

226-25Q 14.00 526-550 . 26.00 -

.'251-275 15.00 .~ 551-575 - 27.00 -
276-300 16.00 ‘ - 576-600% . 28.00

3
»

For information on ~for‘éign prices, call (703) 557-4785.
Microfiche is available ,at a cost of $3.50 per document.

. . ' :
For reports of 601 or more pages, add $1.00 for
‘each additional 25-page increment. Prices are

subject to-change. ~ . )

. »
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’

anization of Citations _in Recent Research Reports ~ © -
> .o . . ' I
. ’ X 'Y vl” ) '\_-" R ’ . . . v . X ': 4 '. . .
Each citation is presented in a standard form illutrated be'loyi,'. PR
e . T . . S .
A - r. .n .
) A Entry Number ’A- TlllA-_A; ., . ’
_ \\ . ’//: e,
975. Application of Plate Tectonics to the Lotation of New Mineral s Nurrtber .

Personal Author

Publication Date

Information on NSF 'Engineering and Applied Science

. Org

Purtorming /
Organization /

’

[}

o

This re

Targets in the Appalachlans, Thvrd Progress Report
“American University
Kutina J

April 1979
NSF/RA+790143

65p

port rev

.« 2
AER7681807,

;wmws

Contract *
Nember

PBBOOS]Z/NKS r.‘ms Accession =

nalyses presented in previous reports-

which suggest that thie basement of the Central and Eastern

United

major zones of tectonic

States consists

{ large crustal blocks separated by
ness. - The curvature_of the

Appalachian Fpid Belt appears to be related to the east-west
boundaries caused by subsiding and uplifting at these zones.
A plot of epigenetic*uranium occurrences reveals that they

tend to cluster alohg the greater curvatures of the Appalach-

These findings have led to a systematic study -

of_the regularities in the dlstrlbutioo of ore Beposits ip the

ian orogeny.

AE})alac

bution of individual minerals, and re%aritles in the distribu-

omments on th® segmen-

tion of
~ tation of the Appalachian orogeny by transverse lineaments are

hians. The report ingludes a descriptiof ,of geologic
and geographic base maps, préparation of maps showing distri-

uranium jn the Appalachians

Number a ,

o

presented. The report contains 17 maps of fhe eastern half of
the U.S. showing specific mineral depaosits int relation’ to geologic -
formations. . ’

Abstract

Directorate reports may be obtained by writing to

1800 G Street; NW

@

Ms. Carmeen P. Adams

EAS Information Reé'our‘ces
Rogm 1108 . .

»
¢

Washington, DC 20550

.Telephone (202) 634-4333.

~

Litations are arranged in broad subject categorjes..
~nymbers are assigned consecutively beginning with the first issue,

;. published in October 1976.

. ' el ..

Entry

Indexes following the main body provide

" access by subject, performing organization, EAS number, contract/ -
-‘grant number, and author and refer to the entf‘y pumber of the

"~ document.

4

L]

o




J !

RESEARCH 'REPORTS FROM CURRENT PROGRAMS

r il . » !

”

»




LY

. \ ‘ . P - . ."- ¢ PQ'\ . . - : : .' .\
" DIVISION OF ELECTRlCAL CO/MPUTE'R AND SYSTEMS ENGlNEERlNG

/ o e 7
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L Electrical and Optical Commiunications

8. \

. . . . ' \ . \\‘_ .
i - 949, Coding and C\oigity for Additive White Gaussian Noise Multi-User »
S Channels fwith Feedback (Report No. LIDS-TH-917) '
° ,° - Massachusetts Institute of Technology, Laboratory for Informatuon o o
s - -and Decision Systems ) _ : - - i ,
- Ozarow LH _ /o Iy /
May 1979 ' 150p o ~ ENG77199717
NSF/RA- 790203 _' , - : AD/TO71399/NKS

Deterministic codlng schemes are pr*esented for the additive. _ v
_ white gaussian noise two user multiple dccess and br‘oadcas‘t L
+ channels with noiseless feedback. <The error pr‘obabllltles "for '
these schemes approach zero at a rate which is doubly expo-. :
nential "in block length. eOrter' bounds on the' capacity region -
are also obtained fbr both. channels.. U'\e achievable r‘eglon( '
=~ obtained for the multiple access channel is shown to coincide’ _
N with the outer bound, yielding a $olution of the capaci ¥,reg|on_
\fo’ this problem. Whlle the achievable region for the broadcast,
. _.. channel does not coincide wnth the outer bound, for all cases
',.P‘ T T except that in which one channel is a physacafly/degr‘aded ver-
: - - sion of the other, the achievable region lies opitside. the set of *
# rates achievable in ‘the. absence of feedback. 'This is the first

case in which it has been demgnstrated t\Qat feedback can
enlarge the capacity region orfr’%

) roadcast channels. P oy
§lstems‘\Theor‘y and Operations Research & S | ™
950. .Parametric Sensitivity of a Statistical Experlment ‘ ' L e ’

_ Harvard University, DivisioA of Applied Science 4 SRR
" . Ho ¥C _ N .Y J) N\ - e
: ugust 1979. . .2p ENG78152,31 o =
SF/RA=-790411 ’ : o R ’
“Described is a general proceddire for evaluating" the par‘ametmc
sensitivity of a Monte Carlo Expemment Its effective applica- .
tions are illustrated. i Co
. »
- Note: Available from |EEE Transactions on Automatic Control, " ’
Volume AC-24, Number 6, December 1979, pp 982- 3 _
'




¢

'+ 951,  Theoretical and.'Computéfibnal Aspects .of'.the Optimal Design Center-- v.

- ing, Tolerancing, and Tuning Problem S o - e
‘University of California, Department of Electrical Engineering and .

/

Computer Sciences .and the Electronics Research Laboratory

“Polak E, Sangiovanni-Vincentilli A . '
May 1979 | « ¢ - ®

o o - TENV7604264
NSF/RA-790412 | ) |

L A - S ®

. The optimal design centering, to]emncing, and tuning (DCTT)

- Broblem is. frawscribed intd a mathematical progtamming problem,
It is shown that y(+) is locally Lipschitz continuous but not
continuously differentiable’. Optimality conditions for P based -
on the concept of generalized gradients are derived. An algo-
rithm, consisting of a master outer approximations algorithm
proposed, by Gonzaga and Polak and of a ngw subalgorithm for non-
differentiable problems of the form P;: -min {f( MaX;cos MiN
1e7Clx,10,1)40}, where ; is a discrete set, is presénteﬁ. The
sugalg rithm, an extension of-Polak's method of feasible direc- -
tions to nondifferantiable pro ms, is-shown to converge uzger ,
suftable assumptions. Moreover, the optimality function us S
in the subalgorithm is' proven fo satisfy a «condition which guar-- : e

-antees that the overall algorithm.converges. : ’

. _ : : | s .
Note: Available from IEEE Tr@nsactions on Circuits and Systems, ;
- Volume Cas-26, Number 9, Septeméﬁr 1979, pp 795-813. :

1

v
v
v
v
‘ M
‘tfl -
, . . g
J ) . . - v
. . v
¢ .
M . . . ) ¥
. . . . Pl
. _ ) . v
L4 - - . N .
. v
. - B
v
. H
. ; ¢
- .

<
<<C<,
fcp

o




FAe

» ' DIVISIO

N OF CIVIL AND

-

N i

o

iz

.

RHANITAL

ENGINEERING ©

| Struc;u

Y

‘NSF/RA-790368

rat Mechanic

4cture Behavior and Anatysis of Fiber

Engineering : . -
Velazco G, Visalvaftich K, Shah SP, et
March 1879 129p -

at

‘e
’.

A Y
4

Réinforced: Conérete Beams' -

Illinois_University at Chicago-Circle,-Department of Mateérials

A

EN'G7723534.

-

PB297743/NKS

“ Linear, and elastic-plastic- fracture mechanics’ approaches are
summarized with a particular emphasis on their applications to
fibee_reinforced .cementitious materials. Fiber reinforced con-

~‘crete beams with varying notch depths and: different volume .

fractions of fibers were tested.
examine the“applicability to fiber

The results werg‘.analyzed to
reinforced concrete of various.

experimental and.analytical fracture mechanics approaches iinw '

958,

cluding (1) critical stress intensity factor; (2) J-integral;

DR

(3) critical crack opening displacement; (4) compliance tech-"-

_ niqqe§for' determining slow crack growth; and (5) R-curve
- ahalysis. Attempts were made to identify" a- fracture parameter
. Which is independept of test-specimen geometry. and which gan

»

w A

*

correctly predict t‘he effects of fiber additions.

R-curve‘analy~ . *°

s’is
. titi

-appears to be-a promising method for fiber, reinfgrced cemem-.

ous composites..

underway.

- Bond Stress-SIip

Concrete Composy e, Progress Report 4,
at Chicago Circle, Departm

Ilinois Universit
Engineering .-

¢

.

“ L]
‘

ela_tionshm and

Additional ex
e T

B .
L
A}

Cracking

R

‘\,_.\

40
* ~— . (et
. o A

Gy tel

o
Y

-a

ent of Materials * .

periments to confirm this ard." %
' P N '. o‘ -.::"J ) X i : TN

L - A

Responseof Reinforced =~ -

" Somayaji S, Shah SP

Y

e
weo
[ R

- June 1979

,.

71p

. ENGTIZB3L

" NSF/RA-790369 -

“In this investigation an analytical ¥

5 PBROTTHA/NKS .

del’ was developed based:on

© @n assumed bond stress ‘distribution function rather than an- ' .

/

Aassumed hond ‘sttess-slip function.

. The ‘constants. of ‘the-bond - -

” . stress distribution function were ob

ained by Ihtegration of. the |

function ‘in steps and by satisfying.

Using 'this approach, equations’ wer

the boundary canditions. "* |
e derived to :predict the .

cqmplete -compasite responsé; includingicrack width, stress- .o "
- y8frain curve and -the tension $tiffenirg. effecti:: The ‘tHeoretical
"agreement with

predictions of compasité’ response were in good

) o
|}
.



~ *

' 954

955.

“the experlmental data on mortar specimens reinforced with the
v varying volume and diameter of longitudinal bars.. The pre-
_ dicted ‘values of the composite ‘stress-strain_curves and the .

loadend slip relatiomships -were also satisfactorily compared with -

some available experimenial data op reinforced concrete’ tension
members. The predicted theoretical bond stress-slip relation-
shnp for these specimens vere found to be non- Iinear and not

uniqueat.every section of the tension member .

. \

Deter‘mmat‘no\%f Stralns in Photoel’astic Coatings (Report No. 51)

Oaklahd University, .Sehool of Enginéering

Durelli AJ, Rajaiah K " . e (/9
‘May 1979 a8p . . ENG]707974 ,
" NSF/RA- 790374 . S - ADADE8265/NKS

\ ' o
Photoelastic coatings can:be cemented dlrectly ta actual struc-
tural components and testeg under field conditions. "This. 1m- .
portant advantage has made.them relatively popular in mdustry

oy

| o The information gbtained, however, may ‘be misinterpreted and

lead to serious errors. A correct interpretation requires the
: separ‘qtlon of the principal strains and so far, this operation
has been found very. difficult.” Following a previous paper by
y one of the authors, it is proposed to drill small holes in the
coating and record the birefringence at points removed from .
the edge of the_holes: The theoretical background of the
method i$§ reviewed; the technique necessary to use it is ex-
~ plained; and two appltcatlons are described. The precision of
o the method is evaluated and found satisfactory in contradl.ctlon
- Lo lnfor‘mauon previously. publlshed in the Ilter‘atur‘e

~

Vibration Fr‘equencnes of an Arch Model Under Var‘nous Loading
Conditions, Technical Report (VPI E-79-19)
Vnr‘glma Polytechni¢ Institute and State Unnversnty, "Depar‘tment

of Ciwil Engmeerlng .

Plautf/RH T -

May 1979 e 39 * ENG7717847
NSF/RA-790378. . PB297987/NKS

. e W - ’ ™~
The loading-frequency relationship for a r‘|'g|d -bar model of a
_shallow elastic arch is studied. Three, Ihdependent, concentra-
“ted, vertical loads are applied, and the resulting load versus-
frequency curves "are-determined. Convexity properties and -
bounds are discussed: AR = .

L
L ¢
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- Water Resources and Environmental Engineering

; % ,
. K r
996. Selected Equilibrium-State Data from ACOP Canals, Final Report
% " (EWR-79/2) - | 3
George Washington University, Environmental and Water -Resources
Program € : . - )
Mahmood K, Tarar R, Hassan SA, et al : , '
February 1979 . 469p : ENG7682100
NSF/RA-790376 ¥ . * . PB295629/NKS

Rgsearch is underway on the large, sand bed Link Canals of
Pakistan, under a U.S. - Pakistan binational cooperative re-
seargh effort. The overall objective of this research is to .
verify the principles of alluvial river mechanics on a physical
scale approaching medium size rivers. A part of this effort is
- devoted to the development of predictive relations for the
behavior of straight sand bed channels flowing in a state of
equilibrium. Field research experiments were designed to mea-

v ™ " sure hydraulic, sedimentation and morphological quantities in

selected study: reaches on thesé canals. The study reaches

are straight channel segments, ungbstructed by structures and
in a visible sediment inflow - outflow balance. To further en-
sure equilibrium, field runs were made only after the channel
discharge had remained steady for 2-3 days. To date, about
1,200 equilibrium ruhs have been completed on' 14 different.

~ canals in«.th project. Data from ‘these runs is to, be computer-
ized for ease™6f analysi® and dissemination. A random series of
151 equilibrium runs on 6 canals has been selected-and compu-

. terized to develep programs for data analysis.

<

Fluid Mechanics, | R o . '
‘ | - |

957. On Head-on Collisions between Two Sqlitary Waves
Brown University, Division of Applied Mathematics
“Su. CH, "Mjrie~-RM SR
April 1979 . ., 33p . ENG7700982,
NSF/RA~790377 . ‘ _ ADAO67856/NKS

A head-on-collision between two solitary waves on the surface
of an inviscid, homogeneous- fluid was considered. A periur-
bation method which in principle can generate an. asymptotic °
serles of all orders is used to calculate the effects of the col-
' lision. The waves emerging from the collision preserve their

", orjginal identities "to the third .order of 'aC'éuracy calculated.
Hciwever a.collision does leave imprints on the colliding waves' .

-" with phase shifts and 'shedding of secondary waves. The latter

\t]

- . ¢
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+ Solid Mechanics

-
]

_ : ’ 7 :
propagate with diminishing amplitudey in the direction opposite
culated was the maximum
The. result checks

- to that of the main waves. Also
run-up amplitude of two colllding waves.,
with existing experiments, .

ot

958.

959..

#
\

»

Optlmlzed Inner Boundary Shapes in Circular Rings under Diametral

Compression (Report No. 52)

Oakland University, School of Engineer‘mg
Durelli AJ, Rajaiah K £

June 1979 31p’ .
NSF/RA-790370 '

Using a method. develc')p'ed'b.y the authors, the configuration of
the inside boundary of circular rings, subjected to diametral

compression, has been optimized, keeping cleared
enclosed by the original circular inside boundary.

of diameters studied was 0.33<ID/0D<0.7.

ID/OD design are given in detail.

.,

Vs v

Strain Rate and Strain Rate History Effects in Two Mlld Steels, .

Technical. Report (ARO-14363.2-E)

Brown University, Division of Engineering
Wilson ML, Hawley RH, Duffy J

March 1979' , - . 24p
NSF’/.RA~790379 '

ENG7707974

* ADA070000/NKS

ENG7518532

v

the space
The range
] In comparison with
circular xings of the same |1D/OD; the stress concentrations
have been reduced by about 30 percent, the weight has been
reduced by about 10 percent and coefficients of efficiency of
about 0.96 have been attained. The maRimum values of com-
pressive and tensile stresses on the edge of the hole, and
sharp corners exhibit zero stress. The geometrles for each

N

ADA067204/N KS

Results are presented of a series of experiments performed with.
two steels to investigate the ‘dependence of flow stress on strain

< rate and its history. For this purpose quasi-static, dynamic
and |ncrementa| strain rate tests were conducted on SAE 1020

hot-rolled steel and SAE 1018 cold-rolfed steel at room tempera-

ture. It is shown that while the flow stress of both steels

exhibits a significant strain rate sensitivity, the effect of strain
rate history is relatively smalletn comparisog with that generally

found~in fcc and hcp metals, A comparisqn is made wlth results

of the work of other mvestlgators

[

L3
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DIVISION OF APPLIED RESEARCH

»

Applied_SociaI and Behavioral Scieptes
\. - . . .
¢ ' o . \
Public Policy a'nd Regulation-

il

960. Spartanburg Interactive Cable Experiments in Home. Education -

Rand.Corporation Lo R . )
. Lucas WA, Heald KA, Bazemore JS : . y
February 1979 165p - c1022 . :
NSF/RA-790071 ' ) ,P8297577/NKS
( ' This report seeks 4o inform éitizen§ and public officials who are

- interested in the use of telecommunications for the delivery of
‘educational programming. It also serves yas a detailed account
of the methods and findings used in the home education experi-
ments for those concerned with the value of alteFnative forms °
of the return link in two-way"communications: Interactive cable

: technology potentially can provide adult and continulng educa-
- tion outside conventional institutions. One set of txperiments

' - on the interactive cable 'system located at Spartanburg, South
Carolina, was aimed at adults who have not completed their
R o high school education, the'other was aimed at parents inter-
= tsted in the principles of child development. These experi-
' ments attempted tzfdetermine whether. sufficient numbers of .
students will be aBtracted to and enroll in courses that rely

on home terminals and if these studemts can use the system to

« make satisfactory educational progress. The experiments were
further designed to .illuminate the comtinuing debate over the
Federal government's role in supporting and regulating inter-
active cable service. In its approach to interactive instructiomn
for the educationally disadvantaged, a-series of ‘quasi-experi-.
ments were conducted to demonstrate the use of two-way inter- - -
active cable television as an alternative to traditional adult
~education in the classroom and to test the relative effectiveness
of the'two forms of instruction.” Another series of experiments

‘ considered the potential commercial market for interactive edu-

. cation programs [n a context of widespread telephone availability.

i ‘ Child development principles forming the framéwork of curriculum,

~ data collection.instruments for parent education experiments, and
b telephone survey instruments are .included in the qppendices.

[
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Citizens Band Persorfal RadldJSerwde. A Socio-Technological
Assessment : : -
Unnversnty of Denver; Denver Research [nstitute , '
Gatseos PM, West AS

February 1979 +197p DAR7709813
NSF/RA=-790072 _ i . PB‘297626/NK5W .

The Citizen's Band (CB) personal radio service, formally called
thre Class D radio service, located at the 27 megahertz frequen-

‘cy band has, since its explosive growth in 1976, become a

» mixed blessing for prlvate as well as institutlonal users and
regulators.. |ts positiye-contributions fall into three categbries:
-psychological, * sociofochal, and institutional. It has been’ hypo-
theslz_ed that the wide variety of applications has been due to
‘CB's low eost, mobility/portability and. easy licensing procedure.
However, there are also the socially dysfunctional effects asso-,
- ciated ‘with most technological innovations. For example, CBs

are sometimes used in the commission of crimes; promotidn of =«

rumors and false alarms, c|rcumvention of traffic speed ||m|ts,
and interference with television and radio reception as well as
with stereo equipment and a wide variety of other electrqnlc

" -devices. In an effort to assess the impacts of thjs two-way
communications medium, a National Monltoring Study of 1,035
.CB recorded conversations was conducted in conjunction wnth
'another survey of 754 CB users throughout the United States.
Also, the use of CBs was examined in selected natural disaster
settlngs All of these’ effarts have Ied to the observations °
included here. 2.

¢

-

Costs and Benefits of Publnc Regulatlon of Consumer FlnahCIal
Servnces, Final Report

ABT Associates, Inc. '

Heggestad'.AA, Mingo JJ - - |

197 , -409p < _ DAR7618548
NSFPRA-790102 ’ PB300534/NKS

This study analyzed the .consumer fmancial services industry
« and the laws and regulations that affect it. Specific regula-
tions were selected for study and. the appropriate methodology -
and data_.bases were developed to eva1uate them. Also,
_ comprehensive bibliography of relevant reséarch was compiled.

Projects dealt with specific regulations to provide empirical esti-.

fpates of the effects of regulating consumer; financial services.
These investigations included three studies of competitive regu-
lations and an analysis of the determinants of automation. One
study demonstrated that rate ceilings do not achieve the
intended beénefit of increasing bank soundness. Other studies
were directed at the Truth-in-Lending Law (TIL) and the Equal
Credit Opportunity Act to consider the existence of discrimina-
~ tion in credit markets and the measurement of firms to TIL
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N ' requirements. A atistical technique to evaluate the existence
of discrimination‘7Z defined by ‘tHe Equal Credit Opportunity
and the anti-discrimination -laws in credit -

Act is described
markets were e%miﬁed. i
. : 14 N ! '//. . . ' - . . . t
963. ' Costs and Benefits of Public. Regulation G Consumer Financial -
. - Services, Executive summary - - ' -

ABT Associates; Inc. ° .
S Hegge‘st-ad AA, Mipgo JJ. o _
C1979 ¢ 2p - DAR7618548 ,
NSF/RA-790136 - T PBE99908/ANKS
A - The studies summarized focus on' specific -regulatior§p or sets of.
 regulations, and were directed ‘at analyzing those fggulations :
" which affect .competitive marketplace conditions and Mhose regu-
lations desighed to protect. consumers in credit transactions. .
The projects which studied regulations affecting ‘competition in
.the financial services market included an evaluation of interin-
stitutional cémpetition for consumer financial services; a report
on regyjation, structure and technological change in the consu- . _
_ ‘me} financial services industry; and an analysis of the economic A3
- -~ .impact of deposit rate ceilings. Projects focusing,on consumer ‘
¢ _ protéctien included reports n compliance withgthe Tr‘uth-’ip_-.
s ~ LendindAct; consumer credit protection legislation and consu-
__— - 7 mer credit shopping behavior; an analysis of antidiscrimination
' laws in credit. markets; and a study of discrimination in -
consumer éredit. ¢ e o '
Public' Service Delivery and Urban Problems
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964. « Human" qu‘fdr‘ma_nce and Productivity, Summary, Final Report
‘Advanced Research Resources Organization ) :
Fleishman EA - . . - o
- ‘May 1979 - . 17p . ' DAR7707886 -
~,  NSF/RA-790019 o L PB300367/NKS
. + Some new pergpectives on significant issues of productivity' pro- . o

_ vided by recent research on human performance are reported.
» ' A’'major activity of this project was ‘a conference entitled "Human
v Performance and Productivity: A Critical Path.for Research and
I Policy." Iterwas ag‘:ended. by researchers and practitioners in p
v : + . both the private ahd public sectors. 'In addition, a book was :

S B compiled by national scholars recognijzed far their work in

- selected active areas of research and methodology in- the field
» of human’performance. Their'contributions-deal with three

o s = _.Principal aspects: human capability assessment, information
S "+ processing, and decision making. 'The need for such sthdies is -
-~ ) . ¥ ' .‘ )
’ ¢
\ ‘ ¢
C s * . 11 'ZU i ¢
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__ewdent from the fow (1.4 percent) annual per plta productiv-

., ityiincrease. |In approaching this problem, exparts recognize

~ the chqnging criteria of productivity from one thw}f had been
oriented to the provision of services to one involvihg the pro- .
vision of services with its implications for’ the "human element."
From a management perspective, _productivity relies on matching
requirements with resodrces in terms of persontnel. Tasks are
set, personnel f'equn'ements established ,» and selections and
assugnments made so as to optimize the oper‘atlon Recent de-
velopments in these areas, are described.’ ;

<
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.~ Human Performance and Pr‘odty:tnvnty, Appendlx A, Part 1 ‘Human

.Capability Assessment, Final Report . -
Advanced Resedrch Resources Organization B
Fleishman EA o ' !
May 1979 . 315p T : DAR770788q
NSF/RA-790018 . PB300368/NKS
The state-of-the- ar‘t in human capability assessment, |nfor‘rvlat|on

processing and decision makung, and! job stress is reviewed.
Special emphasns is ‘placed on the relationship of these areas to
national .concerns about |mpr‘ovmg productivity and thereby the

quality’ ‘of life. ‘A major activity of this project was,a conference
entitled "Human Performance and Pr‘oduwvuty, a Crltical Path for-

Research and Policy:" This report evaltiates the improved
techniques used to identify, measure, and evaluate human capa-
‘bilities that are needed. THhis includes developmpent of concepts
relating: to individual and team performance. Imfgrmation pro-
cessing "and decision making i operating systems also are dis-
cussed. - An attempt is made to define the parameters and limits
of a human being as a processor and integrator of information
as well as a decision maker. Finally, aspects of human. per-
fomance under énvironmental, social, stiuational,’and organismic
stressors are examined. The goal is. to reduce or prevent
degradation of performance effectiveness in the presence of
conditions that are str‘essful

' ol
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Medicaid For‘mula, Distributionai and Equalization | Eftects of the .
Medicaid Formula and Medicaid For‘mula AlternatNes Worklng
Paper 3 ’ : o

Center for Governmental Research Inc. # ‘

. Grasberger FJ; Smith JO . - o
June 1979 ' 26lp . _APR7715726

N N§F/RA 790140 ) T © PB300547/NKS

An analysis is made of the distribution and edualization effect o,
of the present and alternative formulas f’ the determination¢f ‘

R

\

R
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Federal matching grants for the ‘Medicaid grant-in-aid program.
Background' infortmation focuses on the existing formula, major
formula issues, frameworks utilized in the analysis of the pre- -
sent and alternative formulas, and several series bf tables and
maps depicting the effects of various formula modifications.

‘The major objective is the develo ment of formula modifications
which significantly increase the effectivenéss of the Federal aid

formula in the achievement of equalization relative to fiscal . .0

capacity and need among the states. The criterion developed

to measure the achievement of such ‘equalization is the state-

IOCZI revenue gap, the difference in yield arising .from the ap-
plitation of a ecified level of state-local effort to each state's
'capaoiky/nea(:%iio. The analyses show that significant im-
provements in the equalization power of the Federal-Medicaid
.grant-in-aid program can be attained by substituting income per

need unit “for the present per capita income formula element, by
adjusting for interstate cost of medical care differentials and by - *
eliminating the income squaring feature and. the upper and lower -
limit formula constraints. An analysis utilizing the unduplicated * v
reCipiepit count as need units is presented. o R .

8

Pass-through Federal Aid and Interlevel Finance in the American. .. e r

Federal System, 1957 to*1977’, Volume 1
University of Missouri '

L

_Stephens GR, Olson GW L )
‘August 1979 . 204p APR7700348
NSF/RA-790153 - - -~ PB299909/NKS

The two kinds of pass-through. Federal aids defined in this

study are (1) direct pass-through. (monies given to the state"

level where the service is locally provided and passed directiy .
on to local governments); and (2) indirect pass-thr‘ovgh (funds

. given to the stpte for state provided activities which have the N

effect of reducing the needs for state own source revenues),

The lack of reliable information on how much Federal to state

aids, were’ passed on to lécal governments has led to charges

by public interest groups that states¢ garnered most Federal

' aids and passed very little money on to local governments. ‘

The structure-#f state and local governments is diverse, some’

. are highly centralized while others are not. In order to evalu-
ate the Federal/state/local' responsibilities for funding, it is .
necessary to know how funds flow between levels of governmént *
throughout the country. Between 1957 and 1977 states increased
their own source revenues at a more rapid rate than- either na-
tional or local levels. Increases in direct Federal to local aid.
ialtered the character of 'the Federal $ystem by making local]
government.much more dependent upon Federal aid. The states
are the’' "middlemen" of the Federal system, and cannot ?7 ,

: ( '

.
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'assumed to be-neutral in controlllng funds to Iocal governments.
. State response is an important factor in the effectiveness of
Federal aid prggrams. From the study of from 900 (1975) to
2,400 (19779 state a d programs, it appears that the states o

a better job of placing the funds than daes dlrect Federal to
local, allocation.

o -

968. Financing )tate and Local .Services and the Interlevel .Flow of Funds

in the United States, 1957 to 1977, Volume 2, Data

University of Missouri

Olson GW, Stephens GR 0 _ _
June 1979 .. 293p ~ APR7700348 «
NSF/RA-790154 S . . ’ P8299910/NKN\

\

This volume consists prnmarlly of data presented in support of
the. inforfmation given in Pass- through Federal Aids and Interievel
Finance«in the American Federal System, Volume 1. ‘It covers
the time span -from 1957 to-1977 -with-emphasis on Census-of-

" Governments Years, 1957, 1962, 1967, 1972, anegg977. Included_
‘are state-by-state and- natlonal total (or averag tate)Jtabula-. '
tions, usually by function, of total state aid to state amd local
government, Federal ald to state and local government, and
tocal payments to the states. - Direct, indirect, and total pass-
‘through Federal aids are enumerated. In addition, data analy-
sis tables give detailed informatiori on state and local finances,
Federal-aids, pass- through monies, and resulting state and -
local financial resources for each Census of Governments year.
Finally, flow charts shownng Federal, state, and local -financial
inputs for each state, how they interact, and the net results
of this interaction are presented for 1957, 1972, and 1977.

" Comparison of these diagrams illustrates changes that have .
tran5p|red over the last twenty years, as well as changez
brought about by radical alteration of the Federa] grant ystem
between 1972 and 1977. Along with the presentation for indi-

vidual states are similar national diagrams fo;; state and local
governments ' -

P
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969. Options for Conserving Nonfuel, Nonrenewable Resourc¢es in the

Wnited States, Final Report e, L : _ R
\: . Tulane University, Department of Economics . o '
" Mordney JR, Trapani yM *~ Y |
‘., March 1979 : , 48p - AER7714568 .
Y NSF/RA-790083 ~ PB298222/NKS »-
. ‘ .
" ", An economic analysis of production technology in several natural
oo * résource-intensive industries during the’ period 1954-1974 is

' / reported. Several structural aspects of production are estima-.
, ‘ tegd empirically in seven industries that make ‘use ,of nonfuel
Co mineral resources: blast furnaces and basic sted| industry; :

- copper rolling and drawing industry; ‘primary aluminum indus- . o
try; storage battery industry; fertilizer industry; hydraulic ‘
cement industry; and gypsum product industry. This research .
investigates the feasibility of three potential options by which
sotiety can conserve certain non-renewable: fesources within the
limits of known ar foreseeable technologies. Five foreseeable

' avenues by which society can conserve an increasihgly costly
exhaustible resource. are noted, three of which are explored |
microeconomic substitution of labor and/or reproducible capital ,
for the resource m question; neutral techhological progress- o y
that. augments the flow of output obtainable from all inputs; .

. ' and factor-saving technologicil progress that reduces particu-

) larly the input requirement of thf exhaustib‘leh resource.

T

970. .Nonproductive Time in Conventional Metal Cutting (Design for
: - ' Manufacturabilityy) : '

. i . . ) [ B . 1
University of Massachusetts, Department of Mechanical Engineering
4 Fridriksson L, Cullinane T- © , . . o
: February 1979 : - 158p - APR7710197 ¢ o

NSF/RA-790092 | PB300511/NKS

.

The objective of this report is to determine procedures for
estimating the cost of the nonproductive time which occurs , .
-during conventional metal cutting. This includes both the cost n e
9f material handling between machines, and the nonproductive '
L time required to handlé individual parts during machining opera-
] ' tions. These'times and costs are determindd as a function of
. each part's design. By determining the Opitz c de number for
a particulsar part and its mass, it is possible to estimate, through .
., the application of the procedure developed, the nonprodugtive

o

“time and the matﬁ‘jal handling cest associatedrwit_h the part's
+ manufacture;. : T

. . ~ .
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_ 9717 Information Approach to Parts Mating (T-690) . .
- ¥ . Massachusetts Institute ofy Technolo.gy, Charles Stark Draper ’ L o
Laboratory, inc. . ' . S L v
Simunovic SN : . : T ) : o
"April® 1979, ' : - 197p (P T APR7418173°
NSF/RA 790134 - 'P8300519/NKS ..
- . This thesis addresses the interaction of mechanical parts during
A,g'- ' : the assembly process, the nature of the information &vailable
dur|ng this interaction, and the form and use of thlsyform- ) .
tion in aiding’parts mating. In the’ development of programmgble
_ » indystry assembly, this report describes how to determine th _
[ ) ~,+ performance characteristics necessary for a positioning device < 0
i + ‘designed for assembly. Described are (1) the assembly process '
\"' - - .as a positioning problem and the study of parts mating as a
means of solving for this positioning problem; (2) the transition -
from transporting the parts to positioning the parts for starting I
‘the assembly; (3) the actual parts assembly or mating; and (4)
: the implications of the parts_mating study on the configuration .
Cs of .an assembly system. The appendices include a description of N
. the“‘klnematlcs of rigid solids in space, a two dimensional analy- . '
sis of a peg in hole insertion, theoretical performance evalua- § .
tions, geometric information, eXperlmenﬁai design, ard posutlon : ’
estimation immlementation. . h

, .

972. - Q rry ﬁlastlng in Germany, a Limited ObServatlon of Blasting

Pr s in Three Aggregate Quarries in Western Germany

Unijversity of Maryland, Department of Mechanlcal Enggneering _
i Holloway DC o= ‘ e
v July 1979 _ S en 12p , - DAR770517

SFYRA-790157 : o . PBBO-116981/NKS

2y

Observatlons of blasting practlces at three stone quarries in
West Germany are reported. Two are limestéhe quaxries whose
~ products_are used in producing steel and cement; the-other is
a Melaphr Latit Andesite whose products are used in road and ‘
building construction. Blasting practices within an individual .
quarry change as the quarry is mined. German blasting-practi- ‘
ces differ from those in.the U.S. in that the former use inclined
/bqreholes, consume less exploswes, .and employ 'a detonating
,_ cord to detonate the ANFO column. Therefore, in German quar-
T . ries there is rot the excessive burden at the quarry floor or
/\( too Jittle burden at the top. which can cause fly ash problems.
“German consumption of explosives ranges from 275 to 470 grams
per cubic meter compared to an average of 600 grams per cubic '
meter in the U.S. A 200 grain detonating cord is adequate to L,
detonate ANFO .in 95 millimeter holes .

8
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. u Y 973 MGChanlcal Tunnel Boring, Preduq‘lon and Machine Design Final .
: \ ‘ Report s :
Colorado_School of Mlnes, Exgavation Englneering and Earth
_aMechanlc! Institute S L e
S v Ozdemir L, Wang F s . - :
IRy February 1979 222p ~* ». APR7702183
. ' NSF/RA'-790161 o P ( c PB80 101660/NKS
‘ ~
5 ) ", Described are the research efforts expended . to pbta:n acot:rrate

data for verifying previously developed equations for mechanical
< tunnel boring. Procedures. pertinent to machine design and~ _
_ : performance were also investigated. A, Iaboratory indentation |, /
. . " test procedure was designed to predict field boring performance.
« . - . Extensive indentatlon tests were con'h'Ucted in samples of three
. rock types, the ‘results of which conflrmed the applicability of ,
. indentation tests as a reliable tool to predict disc cutting forces.
 Field boring data from; an active tunneling site indicate. that
indentation tests can be used as a means of accurately estima-
ting field boring performance. Prediction equatians developed
-during the course of the first year's research were applied
to boring data from four ongoing tunneling projects and actual -
», machine performance. An automatic acquisition system was
“installed on a tunnel boring machine (TBM) to obtainextensive
“and accurate boring xdata. . Labora linear cutting tests were
. performed to gain a\preliminary understariding of he effect of
g a cutterhead profile on TBM performarnice. Good corre|ation was
e . obtained between threoretical and Iaboratory resulty of forces
: ~ involved in cutting with disc-button cutters. Comments and”
recommendatlons are offered wconcernjng the design and opera-
“tion of ‘TBM. Extensive data, grap"\s, illustrations, and
equations are mclude? ! / :

" | T
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Geophysical and Environmental Applic;‘tions' ‘
/ , i -
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' 974. Coupled Transport Membranes for Metal Recovery, Phase 2
Bend Research, Inc. B

R ~ “Babcock WC, Baker RW, Kelly DJ,,/ et al ‘ L
’ ~ May 1979 ) 34p o | .DAR7820535 ~
" INSF/RA-798089 Y © PB298273/NKS
Ty ' A laboratory. demonstration was conducted of a new membrane .., %’

separation process, coupled* transport, as applied to the recov-‘
. _ ery of nickel, cobalt, and copper from hydrometallurgical leach -
co gy sdlitions. ~A system of three membrane stages.was designed
1 S for the separatlon and concentration of nickel, cobalt, and -
‘ ' “ copper from a synthetic leach solution., The development of
hollow fiber membrangs for use in this system, thus far, in-
# .cludes fibers made from polysulfone. Coupled transport of
~~ the three metals has been demonstrated with these fibers.

g
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. - Two problems surfaced: the inltlal flux’s for‘ these fiber‘s are . ‘
‘ _ ‘" quite tow ang the fluxes decay with time. Ef orts-have been ‘
.. directed toward.improving ‘the flux by alterin structire of . '
e the polysulfone fiber. Fibers' with higher pdfosity than the ¢
o _ _initially developed fibers have.resulted fin greater, than twofold
e \3 ©_idcreases in flux. "To determine the cause of flux decay, =~ S
e "™ . experiments have bgen - performed using flat sheet membranes. < T
o ' Preliminary resuits Indicate that precipitation’ of insoluble gom- - NG
. plexes in the pores of the membranes is: responsible.: The S S
;_ . ' . -current approach to this problem is to increase the solublllty R
oy oL : of the complexes by modlfynk the organic solutions of liquid ST
' o .  ion-exchange agents in the membranes. The effectlveness of+ SR
___'..:,-".' S e thls approach has" riot yet been deter'mlned - -

wo , 975. Appllcatlon of Plate Tectonics to the Locatlon qf New Mlnlar'al o
. » Targets in the Appalachlans, Thlr‘d, Progress Repor‘t - '

o . American Umversﬂ;y
. ” Kutina J N . LT

, | April 1979 = - . 65p - - | AAE.R7681807

.- -+ NSF/RA- 790143 - o ) : PB300512/NKS_ \

. B . This report reviews analyses presented in previous. r‘epor‘ts ST
which- suggest that the:basement of the Central and Eastern’ s

United States corisists of large crustal blocks separated by -

. _ . majar. zones'of tectonic.weakness. The curvature of the - -
R o _Appalachian Fold Belt appears to be retated to_the east-west™ 1+,
A * ' boundaries caused by subsiding and upllftlh at these zories. * -

- A piot of . eplgenetmouranium occurrences reveals that they o
. tend to cluster along the greater curvé’t‘ures Pf the” Appalach-‘
‘o -iar orogeny.  These findings have led to a systenatic study
T of the regularities in the distribution of ore. geposns in the
Appalachians. The report includes a description of geologic.
and geographic base maps, preparation’ of maps shawing distri- -
~ bution of individual minerals, and regularities in the distribu-
—~tion of uranium in. the Appalaehians Comments on the segmen-
. tation of the Appalachlan orogeny by transverse lineaments .are
presented: The report contains 17 maps of the eastern half of
- the U.S. sh8wnng SpeleIC mineral depos;ts in relation to geologlc o
--fonmatlons a . R AT ) !
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Y . T N

S .
- o Fh




w"'

-~

\ - :

< -

| 976 Refractoky Particles in Cullet Recovered fw'n Municlpal

/ - Refuse, Jechnical Report
‘National Center for Resource Recovery, Inc. .
" Buckett EJ .~ - .

,-L

.A potential new ‘source df cullet for container manufacture is

_March 1979 “"app . -QPR7513864
NSF/RA=790144 | :

- -*3 PB3005}3/NKS

- h a

the glass contained in municipal solid waste (MSWh.» However,
this cullet may be contaminated with particles of refractory -

-materials which may survive a container glass furnace and'

cause stone formations in the bottles. This report addresses

~ -the problem of refractory contamination as a potential, barrier

to’ the increased - use of glass recovered from MSW. It reviews

' the ctauses of stones in container glass; the nature of the re-

- fractory particles found in cullet recovered from MSW; the

" behavior (both expected ‘and observed) of refractory particles

in the glass furnace; and some approaches available for either

- _.removing refractory parti¢tles from the necovered cullet or for
minlmlzmg the. effects of the refractory contaminants

'«J._-!

- »

977_. influence of Color Mixture on the Use of Glass Culiet Recovered
from Municipal Solid Waste, Technical Report

National Center fon Resource Recovery, Inc. ;o
+Duckett EJ \ N _ .
March 1979 v 20p - - APR7513864
NSF/M 790145 .o ' o ' PB300922/NKS

" Glass can be recovered “from municipal refuse agg"cullet for use

. in the manufacture of new glass containers. Among the four -

P

.U.S. resource recovery plants designed fon reqovery of cullet,
three will employ a froth flotation process, and will produce a

color- mixed cullet! Color- -mixed cullet contains iron and chrome

oxides used in coloring amber and green container glass.
Limits to the use of color-mixed cullet areQalculated based on

reported concentratlons of iron and. chrome oxides in recovered

cullet ‘and on tolerances for these chemicals in container glass
*The use of colok- -mixed cullet in flint (clear) container glass is
“limited primarily by the concentratjon of chrome oxide in the

cullet. Approaches to expandlngur his- limit and ‘for monitoring .
chemical colorant levels in cullet ard reviewed.

-
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978. Techrelogical Aspects of Using Waste Glass, intBr‘ick Manufasturing;--———— - —
. « Technical Report . { * ' S g . ) .
‘ “National Center for Resource Recovery, ‘Inc. : : .
... Millan m - [ e SR | S
_ March.1979 =~ . 46p APR7513864 '
¥ NSF/RA-790146 - - , o PB300435/NKS |,

- This report describes the use of glass (recovered from muni- Y
‘ cipg) solid wastes) for brick to be used as filler raw material
~" . in construction applications. Technological advantages and T -
~ _problems affecting the .utilization of waste glass in conventional ** = -
brickmaking ‘are considered. A simplified outline of the brick«
making process is_illustrated in a fiow dtagram!and some of the
~ . ' basic terminology is defined. JThe report describes quality
control standards in the brick industry, characteristics of glass.
recovery products, and by-products obtained from cullet S -
" (crushed clean glass) and methods used taegkjract them. Ef- B
fects of the use of waste glass on _the briclémaking'pr‘ocess‘are. I
reported. Also discussed ?Frfﬁg/éffects of certain contaminants . = =
in brickmaking, basic steps in processing glass for brickmaking,
and specific glass-rich fractions. It is concluded that products -
obtained from cullet recovery could be utilized in brickmaking”

-only if a series of favorable circumstances, o tlined in this
report, occur. ' ‘ -
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- 979." Technological Barriers to the Reuse of Aluminum [Recovered from ©
Municipal Refuse, Technical Report By IR
National Center for Resource '‘Recovery, Inc.
Duckeltt EJ E ' ' A

March 1979 " 34p | - APR7513864
" NSF/RA-790147 : : g PB300436/NKS
_ The recovery of aluminum from municipal solid wastds (MSW)
. is examined. Since organic *contaminants are present in re-
' covered aluminum, and since the mixing of aluminum: and other
~hon-magnetic metal alloys found in MSW are potential -barriers
to the use of. recovered aluminum, these probiems and the 1
methods available to overcome them are ‘prasented. . Several
techniques for recovering aluminum from MSW ‘are described.
~ These include the principle of eddy current separation (both '
wet and dry methods),’ dense media separation, jigging, and ' -
electrostatic separations.. A table is presented which lists
! - types of aluminum alloys and other alloys according to ‘classifi=
cation and usage. Another table outlines specifications used _
as a basis for judging the quality of aluminum recovéred from. "
U.S. plants. Thermal processing of aluminum scrap is discussed.
Based on reported experiences to date, it is indicated that o
methods are presently available to overcome potential technolo- . - ~
gical problems in the recovery of aluminum from gnixed alloys
and organic, cofitaminants. " ~
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,' 980. 5H - A Cemputer Program for Generating Far-Field Tangentiel Time
' - Histories For Point Earthquake Sources.
Saint Louis. Unlversity, Department ‘of Earth and Atmospherlc

Scidhces ' . ~
- Herrmann RB, Wang:CY - ‘
January 1979 . - : . . 16p ' ENV7820875
- NSF/RA-790035 ' . ' PB296455/NKS

‘A computer program is presented for the, computation of far-
fleld tangential time histories due to point earthquake sources.
The program provndes accurate results for frequencies of 0-10
. Hz and for receiver “distances from one source depth to 500
kilometers. Comparisons are made with an independent half-
B Space solution to test the validity of the far-field assumption
A . in. r‘epresentlng‘tlme histories. -.A package of -four. computer

programs is given: SHSPEC yields Fourier spectra on the

surface of a multi-layered medium at a specified distance from
the point dislocatidn earthquake sourcg; |SHVEL combines the
p ¢ . output of SHSPEC with 8§ predetermined ource pulse to gener-
ate velocity time histories; DSVLAC uses'the output of SHVEL"
. to gener‘ate displacement, velocity and acceleration time histo--,
¢ : - rles; and SDSVSA useg the ogtput of DSVLAC to, compute and
N _ . tabulate the response spectra of each time h|story . )
w N \ !
981. Slmple Shear Behavior of Fine Grained Soils Sub]ected to Earth-
quake and Other Repeated Loading, Final Report
Rensselaer Polytechnic |pstitute, Department of CIV“ Engineering
.Zimmie TF, Floess CHL .
March 1979 T 140 . ' PFR7614220 j
oo NSF/RA-790094 o . ... PB298123/NKS

¥
4

]

. This -report contains/the results of a laboratory investigatjon on
. ‘. the behavidt of fine grained soils subjected to repeated loads.
Emphasis was placed on high strain level- repetitive loadihg such
as that caused by earthquakes and storm waves. Consolidated
. constant volume (CCV) tests ware performed using a Norwegian
Geotechnical Institute (NGI) direct simplé shear devjce. The
NGl device has been modified for cyclic loading capabilities._

(9
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) . Because the iin-situ structure of cohesive soils is an important -
N4 parameter in determining thelr behavjor, only natural undis-
_ Yurbed soil samples were tested. These included a Gulf of ..
e Alaska maripe clay from the Copper River prodelta and Concord |
o : Blue clay. Test data on the Gulf of Alaska clay includes lateral °*
stress measurements. These were made by using calibrated re-
, inforced rubber membranes. The additional information provided
' . by the lateral stress measurements adds cdhsiderably to the a
knowledge of the stress conditions existing in the sample. This
' aids in the interpretation of test results. Included in this
) report Is a literature review, a discussion of the stress condi-
tions existing in direct simple shear samples, a description’ of !

equipment and testing ‘procedures, and the dr‘esentation of . test
results. - . ‘

982, Analyt‘/lethod for Strong Motion Stuaieé_in Layered Media

\' . Princeton University, Department of Civil Engineering
' . Engin H, Askar A, Cakmak AS . ,
v June 1979 « 66p . . PFR7620027
NSF/RA-790128 . ' A . .PB301116/NKS

Ay

An -analytic method is presented for calculating strong motion
., : . Spectra and the response ‘to arbitrary.input in fayered media.
: The method is based on the removal of secular terms at reso-
nance of the -equatiors with polynomial linearity.  Through a
e . [P convenient parametrization af the frequency, the procedure:
*allows one to deal with linear equations and permits the exten--
sion .of the method' to multilayer systems by the use.of transfer
matrices. Competitive analytical methods lead o nonlinear
, algebraic equations for the amplitudes of oscillation and are
. S uniractable in multilayer systems. - This method is. applied toy
‘ ~wave amplification studies in gaeotechnical engineerind. The
scheme is based on a method appropriate for non-finear pheno- <
¢ mena, and the computational task remains at~the”order of that
C of the linear analyses.  The report includes the computer -
program, references, and figures. ' ' fT

. . . . . s ™~ *0
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$83. Development of a Mathematical Model to Predict the Flexural
Response of Reinforced Concrete Beams to Cyclic Loads, Using e
- System, Identification (§ERC-79/02)
University of California, Earthquake Engineering Research Center
- Stanton JF, McNiven HD a . ' '
January 1979 . . 206p : * ENV7604262
NSF/RA-790056 PB295875/NKS

\

-

n

"This rep.or‘t describes the development of a mathematical model
to” predict the flexural response of reinforced concrete beams:

.- *
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to cyclic loads. The objective Is to take the first step towards
the construction of a model which will predict accurately the
nonlinear response of reinforced concrete framed ‘structures
+ when they are subjected to dynamic loads such as ‘'seismic dis-
turbances. The model is constructed using system identifica-
tion. The process consists of selecting a form for the model,
and then using suitable mathematical techniques to ‘adjust 'the
numerical coefficients: within it so that it reproduces as closely.
. as possiblesthe results of experimehts. The first essential is
to understand the physical behavior to be reproduced.” The
" respbnse of reinforced concrete members to large cyclic loads
is nonlinear and inelastic and it changes throughout the history
of the load. Because it is so complicated, the physical behavior
of the material and mechanics which underlie it are investigated
in considerable detail.. A model form is then selected which
divides the member into hypothetical layers. The material in
each Iayer obeys an appropriate nonlinear constitutive law and °
the nunr\ber forces are derived by integration across the-cross
section. The individual model which describes the steel beha-
vior was developed especially for the purpose and is of parti-
cular interest. -

-

*

984. Mathematical Model of Masonry for Predictlng its*Llnear Seismic

Response Characteristics (EERC-79/04)

University of California, Earthquake Engineering Research Center
sMengl Y, McNiven HD .

February 1979 ' 115p o ENV7604265
NSF/RA-790069 . | J/PB298266/NKS

This report is devoted to%eveloping a mathematical model for
masonry which could be used to derive the elastic stress field,
in a wall or pier, when either is subjected to seismic loads. .
Because masonry is made of two materials, and because its
geometry is so complicated it is necessary, in studying stress
fields that could arise, to replace the composite material by .a
homogeneous one. The model material must display the same
constitutive characteristics as the prototype and must have the
same wave dispersive properties. It is the mathematical model
of 'such a homogenéous material that is developed in this report.
The development is made in three steps. In the first, a gener-
al theory i8 'constructed for two phase materials.. The method
employed here uses the theory of mixtures applied to a two
phaf material in yvhich the phases reflect a periodic structure
and In which' each’ phase is linearly elastic. The second step
'is to adapt the general theory to a particular geometry.  The
periqdic material that was chosen is made of alternate plane
. layers.” In the third phase the authors appraise the model by
comparing the responses predicted by the model for a transient
input with those observed experimentally.

B
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986.

Seismic VUInerabillty, Behavnor and Design of Buried Pnpelines,
Final Report of Phase 1 Study, Technical Report

Rensselaer Polytechnic Instltute, Depar‘tment of Civil.
Engineering

Wang LR, O'Rourke MJ, Pikul RR A S
March' 1879 [ = - 148p . PFR7614884 .
- NSF/RA-790093 - o : ;. PB298269/NKS

The seismic damage and response behavior of general buried
‘pipelines is presented ahd vulner‘ability evaluation a design

< criterion Q‘ buried simble piping systems .are descrlg:i\b The

- investigation focuses on the "Simplified Analysis" and "Quasi-
static Analysis" approaches for determining the axial strains
and relative. joint displacements/rotations due to seismic shaklng
This is justified by observations that the axial strains are pre-
dominant and the effects of pipeline inertla forces are negligibte.
To verify the assumptions and limitations ’in the analyses, the
ground motion characteristics of the San Fernando Earthquake

- _were studied in detail. To fulfill the analysis requirgments, the .

related soil parameters are discussed. To evaluate the seismic

vulnerability/design of simple buried piping systems, a seismic "

risk analysis using data for~ Albany, New York is performed
. and a failyre criterion for buried water pipes is proposed.
- Rinally, a case study is performed for the Latham Water Distri-

‘bution System using these proggdures. Based Qn a param@tric -

~ study, the seismic responses of buried piping systgms were
- found to be influenced by the ‘physical properties .of pipes and "
joints, geotechnical properties at the site, and the selsmologlcal
parameters of the geographical region. :

' " )

Hysteretic Behavior of Lightweight Reinforced Concrete Beam- Column
Subassemblages (EERC-79/01)

University of California at Berkeley, Earthquake Engineering
Research Center .

Forzani B, Popov EP, Bertero 'A% - .

April 1979 , 110p ° B \ENV7604263
NSF/RA-790121 : \ PB298267/NKS

- This paper describes an expeﬂmental inv"estigatioﬁ into the
‘behavibdr of interior’ beam-column joints of a ductile moment-
resisting "fr‘ame‘ constructed of llghtweight aggregate concrete.
Emphasis is-placed on the effects of bond deterioration in -the
joint region. Results of experiments carried out on two light-
weight R/C specimens‘ar‘e compared with similar experiments on
specimens constructed of normal weight concrete. . Comparison
reveals a similar performance when the specimens are subjected
to monotonically increasing lateral, lbads, but a considerably
poorer performance of the lightweight specimens when subjected
to cyclic Ioadmg similar to that which can be expected from
severe seismic excitations. Recommendations are given for
improving observed behavior-and for further research.
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987.- Linear and Nonlinear Earthquake Responses of Sim'ple 'Tor‘sionélly | _ w
' -+ Coupled Systems (EERC-79/03) C ‘ S .

.University .of California at Berkeley, Earthquake Engineering -
" Research Center : )

"Kan CL, Chopra AK B - . . .
~ February 1979 120p - <ENV7604264
" NSF/RA/790122 - e : PB298262/NKS

‘ ) N

The effects of torsional coupling on the earthquake’ response of -
simple one-story structures in both elastic and inelastic ranges
of behavior are analyzed. The .structures considered are sym- - ‘
metrical about,one principal axis of resistance, resulting in bt )
v coupling only between lateral displacement along the perpendi- . '
‘ cular principal axis and the ‘torsional displacement. Torsional
coupling arising only from eccentricity -between centers of mass
and elastic resistance is considered. Systems with several re-
sisting elements, tolumns and walls are idealized by a single-
element model, Responses of such a model to a selected earth- o
- quake ground motion” are presented for a wide range of the ‘ »
basic structural parameters. The results presented include .
maximurn deformations of individu#l calumns. It is Shown that .
the inelastic r’gsponse is affected_'py%torsional coupling to gen- C
erally a lesser degree than -glastic response. Procedures for :
‘estimating, to a useful degree of approximation, the maximum . . {
responses of elastic and inelastic systems from the correspond- \ ‘
ing response spectra and the maximum deformations of indi- . :
vidual columns from the displacemet&at the center of mass . .

are presented.

-

988., Stréngth’éning of Reinforced Concrete: Columns forgEarthquake
Resistance, Final Report ' ' '

Georgia Institute of Technology, School of Civil Ehgineer‘ing '

Kahn LF S .

~ June 1979 - 97p . ENG7706478 : T
: NSF/RA-790133 - . PB300982/NK$ /
Several methods of strengthening reinforced concrete columns Y

to improve their seismic resistance are described. Four iden-
tical 10-inch cancrete columns were constructed using No. 7
bars and 6400 psi concrete. Their design included no special
, Co transverse reinforcement for earthquake resistance. Three of
. . the columns were strengthemeeExternally using various tech-
Cn niques in order to improve their shear resistance and ductility.
' ~All four columns were tested under static reversed cycle de- -
flections of increasing magnitude and with a constant axial load
.. of 80,000 pounds. The unstrengthened column collapsed when
the lateral deflection was about twice the deflection, causing
yield of the tension steel. The three strengthened, columns re-
sponded nearly identically and #esisted three reversed cycles at o
four times the yield deflection with little deterioration. Based
on.the test results and t{he ease of construction, it was con-
cluded that U-clamp and anding techniques show gr"eat promise

:
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in'pro\/iding low cost, éasy-to~construct methods for improving
'S the ductjbility and earthquake resistance of existing reinforced*
- concrete columns,,, . . S : ’
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989. System Identification of Tall VibratingsStructures, Final Report.
mi oy University of Hawaii, Department of Yivil Engipgering
' Taoka GT ' o o ' .
. . July 1979 . ) 124p. ) ENV7516926 . :
o NSF/RA-790173 o _ - PB301064/NKS _ -._'
' . . . 4 Al : . . ' '
" Reported is an investigation' of the comparative accuracy of four |
different sysfem identification methods - for estimating frequency B
g and damping parameters from identical amblient ‘vibration records
o 6f taM structures. . Ambient (\’/ibr‘a’_tion responses under natural
. wind conditions of .five tall structures in Tokyo and Yokohama
: were recorded. The ambient data thus obtained were analyzed
by four system identification mgthods: filtered correlation, o -
_ spectral moments, spectral density, and two-stage least square. . L
. Factors that greatly affect the values of parameter estimates .
. - obtained. from the ambient vibration record are record length, '
. signal-noise ratio in the record, filter shape, and filter cutoff
\bandwidth: . The filtered correlogram method was easy to pro- -
gram and generally produced reasonable accurate vibrational
». Parameter estimates.. The spectral moments method was also
% : ~ easy to program and produced parameter estimates consistent
' - with those of the filter correlogram mithod. Spectral density SR
- estimates are consonant with those from: the other two methods. ’
‘The two-stage least square method requires’ greater effort in.
programming and in analyzing data than the filtered correlogram
. or spectral moments methods. Building pictures, equations,
' data, graphs, and references are included. . d >

“
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990. Role of California Community Colleges in Disseminating Eanthquake /
- +Hazard Mitigation' Information, Final Report o S '
Applied) Engineering Resources, |mft.
: Bartol J * . ' . o
S, May 1979 s 49p . ~ 795PO333 |
| Nsr-'/RA-,ggyuos o | | |- PB299421/NKS )

R
L 4

. This study shows the need of various community sectors for
L - hazard mitigation information and the feasibility of usfng’com«
U munity colleges for that purpose. , The followihg steps are
C L : recommended for carrying out this program: (1% the develop-
‘ment of appropriate plans for program implementation, incluling
the selection of the most promising disseminatien methodologles, :
. - determination of the numbet and locations of ofe or, more pilot - -«

*
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" Alternative Biological Sources of Materials
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demonstration projects, and arrangements for scheduling, staff-
~ing, and funding these projects; (2) the development of dis-
_semination tools, par‘tlcularly course modules for instructors'
use, including geology courses and engineering/technical and
political science curricula; (3) the definition And formulation
+ of techniques for evaluating the effectiveness of hazard mitiga-
tion information transfer efforts, including assessment methods
var‘ymg from subjective types 8$uch as par‘tlctpant responses
via guestionnaires and interviews, and peer reviews, to quan-
tltatlve evaluations“of a statistical nature; and (4) planning for
. the expansion of theo scope of the material covered and its
geographical area of application. The lessons .learned in de-
veloping earthquake hazard matecial _would be applied to other
natural hazards. Plahs also would be -made for the logical and
feasible expansion of successful pllot demonstratlon projects to
statewnde and regional levels

g
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991,

" NSF/RA-790168 -

¢

Integrated Approach to the Conversion of Lignocellulose from Wood
into Useful Chemicals, Interim Progress Report (July 1, 1978 -
December 31, 1978) B
North Carolina Sf.ate Unnversnty,. Depar‘tme,nt of Wood and Paper
Science
‘Goldstein 1S , - ‘
1979 . : 33p : PFR7\12243

' ‘ : PB301059/NKS .

A study is made of the conversion of the. wood components
(hemicelluloses, cellulose, and lignin) from low-quality southern
hardwoods to useful chemicals in a systematic jntegrated manner.
_Specnflc objectives include prehydrolysns of e hemicelluloses
for opf§imum conversion to sugars, hydrojpysis of cellulose to

with strong hydrochloric acid, gonversion of lignin resi-
dues fo low molecular weight phenolic Jompounds and pretliminary
prg¢cess design of an integrated wood emicals plant. Findings
ark: (1) The analytical method developed for soluble sugar
hygrolysis products by HPLC, although precise and stable with
pur¥ sugar standards, was found to be subject to.rapid column
deferioration and 1dss of precision using actual wood hydroly-
zates. (2) A change in procedure to a more stable column sys-
tem has been made. (3) Studies of the prehydrolysis of sweet-
gum wood with 20 per cent and 30 per cent hydrochloric acid at
moderate temperatures have been carried out. (4) The conver-

. sion of the lignin residue from strong HCL hydrolysis, to low

- molecular weight organic soluble materials.is brought about by
hydrolysis with acid catalyzed organlc solvent-water‘ mixtures.

.. .'
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992. _As;sessment of BactePia for Lignocel‘uiose Transformations, Final
.. Progress Report , . : ‘ -
University of Minnesota

. P . . —

~ Crawford RL -~ o - ' I
March. 1979 -« -38p oL 3 - AER7622254 ' -
NSF/RA-790169 . - PB301032/NKS *. .
o ’ Procedures have been developed and improved for the identifi-

cation of eubacteria that are of potential vahie for lignocellulose - :
bioconversion processes. A collection is assembled of eubacteria - i

\ that is of potential value for bioconversion of lignocelluloses to " . . ¢
useful industrial- products, It was found that, generally, it is '
difficult to isolate pure cultures of eubacteria that are efficient

N v degraders of lignin.  Approximately 50 eubacteria ere isblated .
1] using wvarious enrichments procedures. Of these 50 pure cul-
' + tures, only a few have shown an appreciable ability to decom-
. Pose the lignin in natural lignocellulose. - ° ~
| | “«
.o ) - . L“ .
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» 993. Summary of Awards, Fiscal Year 1978, Probiem Fotused Research
.Applications " (NSF 79-8)

LN

National Science Foundation . -. ._ | B _
< - 1979 o 124p § .
 NSF/RA-790106 | . PB299423/NKS

The' goal of the Problem-Focused Research Applications Division
is to apply scientific and technological capabilities to selected
problems of critical national importance in those instances where
the absence of such application is clearly a barrier to problem
‘clarification or resglution. In fiscal year 1978 the Division had
four major ‘prograg? elements: alternative bioJogical sources of g2
materials; chemicdl threats to man and the environment; com- |
. Munity water manfigement; and earthquake hazards mitigation.
This summary is qrganized by these major programs. Proposals -
were selected for bBward on the basis of peer review by the
scientific’ and user communities to ensure the scientific merit of .
the research and its ‘relevance to program objective$ and user
. , needs. A description of the research ‘problem and its signifi-

cance is provided for each award..
. o

~ 994, " ‘Recent Awards, January-March 1979 (NSF 79-25) * .
National Science Foundation = o '
March 1979 | 18® * -
"~ . NSF/RA-790118 . ' PB299422/NKS

Each of ‘the following program areas of the Division of Problem-
Focused Research Applications is described:; alternative biolog-  *
ical sources of materials;, chemical threats to man and the

¥




- ~ ~environment; community water management; earthquake hazards
: mitigation; human nutrition; and science and. technology to aid
the physically handicapped. The presentation 61;r‘maf. includes
the title of the specific grant, the -name and maiHing address of,
the principal investigatqr, the institution conducting- the re-
search, the award number, and a detailed summary of the
project. Persons wishing té6 obtain information on project find-
ings, including project reports, monographs, journal articles,
technical reports, and other relevant materials, should write to
the principal investlgator at, the grantee institution to determine

what mformatlon is avaulab‘ié and at what cost, |f any, it may
. be obtamed . :
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995. Overall City Technology Process, Final Report

Seattle, City of, Office of Management and Budget .
Jhaveri AG, Jones ¢ = - . S

April 1979 . 3p. " 1sP7811664
NSF/RA-790079 S ~ PB301109/NKS

AY

The "Owverall City Technology Process" (OCTP) intends to bring
state-of-the-art science and technology to_bedr on City problems
and to.integratesthe technology transfer process into the City's
-regular‘_d_eciSion-mak’ing process. Firg} year achievements in-

- cluded the integration of the techn ment and applica-- .
tion process into the City's.- Annual Bu get procgss and the ,

-involvement of significant City staff in technology dssessment,
priority set{ing, and application activities. Second year objec-
tives were 1y follow through on previous specific projects and

to concentrate the.application of innovative technology in two

“ specific areas: m@micipal energy conservation and program -

‘ performance measyrement.. These are among. the City's high .
priority managemgnht initiatives. Seattle's two-year experience -
with the OCTP Prodject revealed that: (1) technology improve-

. ment proposals mush match the City's general policy and budget

priorities; (2) review\of these proposals must be integrated with

the existing decision-m king process; (3) collection and dissemi- . .

nation of techhology info "mation should be centralized within the
City; (4) the national communication network regarding innova-
tive ‘technology is ineffective_at the local level; and (5) the City,
of Seattle has benefited from ‘the implementation. of the OCTP
project, : ' \ C
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996. Legislative Scientific.and Technologlcal Advlsory Committee-to tht;:

Governor and the General ASSembly of Virgima, 1979 Report,

. ~Houge Document No: 15 Yo o
Commonwealth of Vlrglnla, Division of Purchases and Suppl'y \
1979 : o 74p _ T . ISP7725863\< \
" NSF/RA-790061 : ] \ “  PB295512/NKS

[
- 4

" The State of Virginia's need for transferring science and tech- .

nology .(S&T) information into the legislative ‘process s exam-
ined. The thrust of this report is that state’ Ieglslatures are.
showing new vitality in assertin® tH®mselves as’ primary pollcy
making bodies. ‘Three reasons cited for this change are:
state legislatures reapportionment which has created more com-
plex problems and solutions; new federalism which requires
states to manage Federal programs and todisperse Federal
__monies for this purpose; and' recognition that uniforr national
problems approaches to problem solutions seldom prdduce the
best prdagrams on a local basis. The proposed S&T informatlon
transfer capability in Virginia is outlined according ‘to organi-
zation, functions, personnel requirements, funding, implemen-

1 - tation, and fund#:g impact. S&T information needs in the

Vlrglma General ’Assembly; S&T information dissemination
mechanism; role of S&T Advisory Committee; and institution of

) - S&T Office are ex,amined ‘ The appendices include 1976-1978

bills, resolutions, and join¥ resolutions; 1976-1978 legislation
- 'catedorized; a survey of the General ‘Assembly; legnslatlon/um-
* versity S&T Information Transfer Interface; and House Joipt

Resolution No. 7 creatlng S&T Advisory Commlttee allocati :
. funds. : _ r<*
| e -
R ~ 997. Informatton as Source and Res.our‘ce An Information Processing
: : ' System for Neiw Mexico . e '
. New Mexfco State Unlversity : ' “
Welsh MM _ o ' o o
" March 1979 . 69p: - - ISP7804617
NSF/RA-790077' - S - . : P8297735/NKS

In order to enable state Ieglslatures to 'obtain access to objec-
tive information involving science, englneering, and: technology,
- 42 states were allotted funds to determine the best means of

~ latures. In New Mexico, the. }tudy grant was used to develop
an information processing model that would provide a linkage

between the science and techriology needs of elected represent-' |

atives, 'legislative committees amd their, staff; and the science

summarizes the project fimﬂngs and presents its

o, e T s

- making such information available to all members of their legis~ -

C and technozogy communities both within and outside New Mexico_{
% _ - This report

e -




"~ recommendations. 1 The five basic tasks-of the project are out- -
. ' - - ‘lined and the steps taken to execute them are presented.. In- - - . ,
' ~cluded are an analysis of legislation legislative information = ¥ -
. sources; sources of science, engineering and tecljnology’ infor- . .
~ mation; design of the information procesding model; and evalu- . -
* ation of ithe. information processing model. A questionnaire ‘
. ‘desigped for state _Iegislator‘s,and-v’their committees, information o _—
L '_ .. processing models, and progress and summary reports constitute
: the appendices. . T ©

-

- .998. Development of a-Science and Technoldgy Information System SR }

, Oklahoma Legislative® Council : C a
Johnson JH, Ivy'L ST
March 1979 .. 106p
NSEYRA-790078 : o

¥ . . .
1SP7725887 o ,
PB297592/NKS - - = .-
L Tr'\e activities of the Oklahoma Legislative Council to éstablish .
: -~ capabilities in the area of systematic transfer of scientific and
, “technical information'are described, . Oklahoma is' gne of 42 .
‘ states involved in the State, Science Engineering, and ‘Technol-
ogy (SSET) program initiated to provide state policy makers -
with much ‘of the best technical informatjon pgssible ‘to be used :
in the decision making process. THe survey ‘technique:is used w e
lo- obtain evaluations from a random sample of the. legislature
\ . to assess its evaluation of the information resources_available
- .to them. Both needs and resource assessments are’presented
, and include a series-of models describing several types of in- -~ -
. ' - formation for-the purpose of evaluation, a resource directory,
-, . Flow charts, and an organizational chart. Qudstionnaires for

_ . needs assessment and resource assessment .are contained in the -

| appendices. . | - A I (L '

A 9?,3 PRroviding Sciente and TecHnology Resource Capability for the B
G N Maptana .ngisflatgﬂ‘e, Final Report ' ' o
" Montana State egislature, Environmental‘Qual-i}y‘Council
\ Carmody TD, Harbrecht GW , . S <. .,

. March-1979 - . 30p ~. |SP7725873 o
- NSF/RA-790091 L . ' PB298961/NKS

-
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A proposed mechanism to:provide ssjence and technology infor- ,

nation capabilitias to the Montana Législature is*déstribed.

-~ =" . The Montana Legislature meets for 90 days.every .otﬁer"y,’ear‘, -
A and all bills eept -taxation and appropriations must pass to o
' ber_before the 45th day. ' With ‘sueh a con- . - o

P ' .. the opposit€’ch W N o
' B ~ centrated, brief $essiops, it i3 Imperative that “legislators ask;m\% ";~ - |
, for information d% various.issues including science ‘and tech- W' .
nology rete;’e -a response” within thyee -days. ' In the past, .- ~_ k\‘"
legislators Nceivgd their scientific and technological information-,
from various sources of indeterminate quant{ty-and guality.
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L. Current issues in the areas of greatest legislative concern are

# P I wa r resources, energy, strip mining, water pollutioh, recla-
. X ‘mation and lan management After studying legislators'

responses and systems used by other states,' this report récom-
~ mended- that the function of providing science and technology
' capability be assigned. to the staff of the' Environmental Quality
~ Council. Ancillary supportive measures ‘include llaison with the
- * university system in Montana, other state legislatures and the
T S ate Library- An appendix summarizes projects conducted by

S Environmental Quality Cotimeil . ¢ .
. . ) e " - . I\ '
. 1000. Sc|ence Staff Servnces iri the lllinois Legislative Councll 1979 Report
- to the General Assenbly, Catalog of Services, Identification of
., Needs, Improvement Pfa’h,,, State. Scler\ne-Englneerlng and Technal--
S ogy P-roject e s-' ’,; i . _

. ] Cetera MM, Ahlen J\i\i,.~ Jbrdan ML, et al S,
o -~ April 1979 ST ~~";;-84p :  I1SP7802503
Tt e o NSF/RA-79007 ‘ S © PB301161/NKS

T et .

W .A study on ways of Impi"OVing the science, engnneer"'lng and
R ‘ ) technology (SET) capabilities of the Illinois General Assembly
oo - (IGA) is ‘réperted in the form of a planning document. - Specific
-t : , ‘areas related to legislative SET. needs, sgervices,-and resources
are identified and.investigateq before undertaking an improve-
ment plan. Routnne' research, a catalog of special projects, in-
"+, terviews?with ‘legislators, altarnate SET sources, other state
Ieglslatlve SET services and broposed activitles, and the plan-

’ ~ ning of state SET services constitute the topic organization of
e this report. AN analysis is made of hundreds of requests to
. ’ which the science staff has routlnely responcded. Specific proj-
- .o ects, described.in the catalgg section, include science intern-
L ~ ships, contracted studies, seminars, workshops, and university
' participation.- Alternate SET services include services other
/ ., than those that are available from theé IGA. Finally, realistic
. improvements are cqnsidered based on the assumption that
Ca -+ Federal funds'for implementation will not be available.
1007. Science in the Statehouse, Final 'Report of the State Science,
: Engineering and Technology Project for Maine :
: S - University of ‘Maine at Orono, Social Science Research Instltute
" - . Pease AG :
P . February 1979 -, i~ 191p St ISP7802504
L NSF/RA-790098 g b PB300392/NKS

In respdnse to the growing number of scientific ‘and technolo-

~ . gical questions occurring in state government policy making and
. L [ . program. development, a study group investigates ways in ‘which
U - ' Malne state government could increase its usé of the sciemtlflc

&




LI -and technological resources that are avallable in th State.
Extensive interviews were conducted in both the‘le}slative' and
executive branches of Maine state government. The 108th
Legisiature was surveyed with a questionnaire evoking a 70 - *
. percent response rate, GCase studies of 15 bills introduced into:
the 108th Legislature involved substantial sclence and/or tech-
nological (S&T) guestions. Finally, the ‘primary S&T resources
readily accessible within the state were inventaoried..’ The inves-
‘. tigation found little indication Ehat scientifit and techrological _
' information plays a unique rolée in the informatior! needs of pub-
“lic policy making in_Maine state government. The need$ an '

problems associated with applying S&T information to sfate policy e

making “are similar to'the_heeds and problems associated with
’ applyighg all forms of specialized information- to state goverpment.

1002. Development of a Science and Technology Information System
Nebraska Legislative Council, Science and Technology Project
»Rodgers J, Pelster JM, Fisher S . B
May 1979 o 89p ' - ISP7803199 _
'NSF/RA-790111 . ‘ PB300514/NKS

The formation of a science and technology (S&T) information
system-for the Nebraska legislature is reported. The project,
which focuses on the application of S&T to public policy, is
the result of increased S&T related issues faced by the U. 5.
Congress and state legislatures. A history and meth¢dology of.
the project are described. Legislative information needs are
identified through the use of a survey of bill introductions,
. interviews with legislators, questionnaires completed By the
~ ‘research staff, and a survey of possible links with institutions
of higher education. Metheds of evaluation for different types
of ‘expertise such as criteria used for employing interns and
the use of computer applications are described. The application
of the S&T project staff to the Natidbnal Science Foundation to
fund the S&T information system for the State of Nebraska is
~contained in the repbrt. Inéluded in the appendices are an
‘ outline of S&T related topics, a staff questionnaire, interpiews
w with legislators, a survey of the S&T facultw and sample com-
puter applications. _ R ' ¢

A | . o
- 1003. Feasibility and Design of a Science and Technology Information
' System for the Arizona State Legislature
" Arizona State Legislature v
Lewis WE, Moor WC, Chynowgth MA, et al - B
L 1979 | | .79 - . 15P7804612
% NSF/RA-790113 . PB298985/NKS

]

.The activities of a project team, from *Arizopa State bniverity
(ASU) in pursuing the design and evaluation of alternate ways
- / ' e

B
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- to provide scientific and technical (S&T) information to the
State Legislatute of Arizona is presented. Formation of the
project team, collection of information from state legislators,
and specific project tasks are described. The tasks include
an examination of other states' experience, an assessment of
in-gstate S&T resources, the preparation of a resource catalog,
the development of a range of options capable of applying S&T
resources to the legislature policy formulation pro?:g'ls;'_?the
ranking of available options by criteria, the selection of optimal
wal‘tematnves for the legislature, and the submission of a final
report. A suymmary of questionnaire responses and ASU: and
Ieg:slatlve r‘ankungsrar‘e also provided

[

1004. Feasibnlnty and Design of a Science and Technology Information

. System.for the Arizona Legl)atur‘e, Appendixes for Final Report
Arizona State |egislature : ' ~

Lewis WE, Moor W(; Chynoweth MA, et al )
-~ May 1979 190p _ |SP7804612
/ NSF/RA-790114 B PB299284/NKS

This report, comprised of seventeen appendixes, is a separate
document for the final report of the National Conference of
_ State Legislatures (NCSL) on the feasibility and desjgn of a
~ - science and technology (S&T) information system’ for the Arizona
. legislature. Included .are a portion of the NCSL réport con-
cerning alternative approaches to developing S&T capability;
NTIS Classification System categories; a questionnaire based on
.the COSATI Classification' System; a cross index between
COSATI and NTIS categories; examples of industrial firm and
university questionnaires; state and Federal agencies of Arizona;
questionnaire letters; '"contact person information" form; list of
. responding or‘gannzations ~#a blank coding sheet and computer
programs. . S : _ :
. ‘. * * L
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1005. State Agricultural Land Issues : o : .
Council of State Gbvernments - ' : -
Wilson LU o o ' >
August 1979 82p . - ISP7718698
NSF/RA-790347 S - : o

This publication presents a comprehensive introduction to agris
cultural land issues and related problemg--farmland preserva-
° . tion, foreign.investment, agricultural watenr problems, erosion,
C and other concgrns. |t attempts to bring these matters together
into a single perspective to stimutate thinking on state roles and
responsibillties, resent and prospective. Although Federal
impact on nation& agricultural policy is inevitable, the author

argues that “states can and should be more activaly invqlved in"
farm lssues an

L4

programs. Included.are discussions of trends ' .




1006 State Natural Resource .Economics

N\

in farm numbers and size, égr‘lcultural productivity, Iand'sjpplyn

~and prospective availability, soil and water problems, rangeland

conditions, and the impact $n farm structure and economics by

- competing demands for land and chapging land ownership pat-

terns. }State programs thayl deal wit some of these issues are
describéd to demgnstrate that states ar ‘resp¥nding to agricul-

tural issues. Also examined are the problems of harmonizing

.state with Federal activities including discussion of current at-
tempts by states and Federal agéncies to achieve better inter-
governmental working relationships in fuch areas as rural
development, rangeland planning, water management, and agri-
cultural tand conservation. Finglly, a summary is provided of
‘the argument for an expanded state role in agricultural policy
and- program management within the framework of a_state- _ o
Federal partnership. o ' ‘

Note: _Available fr‘orﬁ Council of State Governments, (ron Works B
Pike, Lexington, Kentucky 40578, $4.00. )
. 8 , : '

¢

~Council of ‘State, Governments . hd ’
Chapman E o o . : .

1979 as5p . ISP7718698
NSF/RA-790348 " f . .

t

| The major tasks of?he project are to higﬁllight the economic \
0

-opportunitids of resource development and focus attention on
the states' need to integrate natural resources issues in their

<

“economic development. This report describes the £economic

implications for the nation and the states of international trends

in ‘raw materials prices and ay, Ilability. (t illustrates how state
governments are integrally inVolved in decisions affegting natu-
ral resource development by virtue of their proad responsibili- -
.ties in such areas as environmental pr‘otectiog, energy, trans-

-portation, community development, water, and lang use planning.

Discussed in greater detail are 'fou!' specific resources--fish,

timber, grain, and coal. These resources - were selected because
every state has an iriterest in the production of one or more of
-thém. They are vitally important lo ally, as well a¢ internation-

. ally,\as sources of food, shelter, a fuel; and each faces

chanﬁ’igg market circumstances which' may affect its economic

deve ment potential as well as itg significance for the national

economy .

Note: Available from Council of Sta‘e Governments, _lbqn Works &
‘Pike, Lexington, Kentucky 49578, $4.00. \ v

)

«




~

~ Science and Technology Resources

1007. FLC, Federal Laboratory ConSortlum ' '
CADCOM - - “

Swerdloff AB i | : .
1979 ‘ : 28p . ' - 1SP7822221
NSF/RA-790027 _ ‘ PB299420/NKS

This bulletin is concerned with technology transfer, defined as
the process by which science and technology are diffused
R “throughout human activity. It illustrates how.the five- year-old
Federal Laboratory Consortium for Technology. has helped to
.. foster scientific and technology exchange.. The historical devel-
opment and groupings of the organization are described and de-
picted in a series of regional maps. With the use of large
photographs accompanied by descriptions of particular instances
where technology transfer has prov8n beneficial, the agency's -
_purpose and methods are made obviou#. Examples are uses of
medical innovations; the establishment of a task force for local
governments adjusting to new tax legislation such as Propesition
13; studies_.of'stress-related problems; and transfer of military .
life-saving technology inventions.: Other examples of technology
~ transfer_are found in surgery, orthopedics, transportation, and:
food preparatlon Oregon is singled out as one state that has
reaped economic beneflts ,&rom this effort.

t

1008. Transportation Needs, Report from a Workshop Comsidering’ R
lems Iigtnfled by the Intergovernmental Sclence, Engineering®. -

and Te nology Advnsory Panel (Leesburg, Virginia, February .
1-3, 1979) ’ . '
American Association for the Advancement of Science
February 1979 - 184p : 2 OPA7824464
NSF/RA-790066 A : : - PB295992/NKS

\’. [} 3

Critical problems facing state and local governments are.
considered in this workshop report on trapsportation needs.
The following problem areas are studied:- transit system pro-.

* ductivity; the integration of paratransit and conyentionail
transit, including small community mass transportation systems;«

. and road and bridge construction "and maintenance, including

~ permanent winter repair materials. IOne issue of general con-
cern was diffusion of innovation and its application. Recom-

mendations fqr ‘each of tHe problem areas are summarized. ' The
- appendices afe comprised of agenda,/Information on the iter-
governmental Science, . Enineering, and Technology Advisory

- Panel (sponsor of the workshop), and background papers'.
‘ .




« 1009. Fire Safety and Disaster 'Prepairedness, Report from a Workshop
. Considering Problems Identified by the ytergovernfhental Science,
Engineering, and Technology Advisory Pa
~ American Association for®the Advancement of Science
¢ - March 1979 28p .+ “OPAT7824464
NSF/RA~790096 : - : . - PB300467/NKS .

The Intergovernmental Science, Engineering, and Technology
. ( Advisory ‘Panel (ISETAP), created to increase involvement of
' . state and local governments in Federal research and develop-
. ment policy, assessed the critical” problems facing state and
/ o . local governments. The task c)i this workshop was to prepare
- + reports that will discuss and arlalyze the stated problem areas
and their relationship to science and technology, characterize
the state of research, note the areas where available research
Q,.‘seggpsgrﬂo be adequate but dissemination of transfer mechanisms
~are reqdired, and identify promising or _peeded areas for ‘further
research. Problem areas considered by Vis workshop were:
(1) evaluation of fire prevention and suppression ‘management;
(2) causes and prevention of injury and disability among fire-
fighters; (3) public awareness of fire hazards; and (4) disaster
preparation planning.- Each of the working groups prepared a
draft report that was reviewed in a plenary session by the entire

] © workshop membership. hese reports .comptise the separate
- ' sections of this report.. | _ .o
: o o
, ' | L
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1010. App'ropr‘:i_ate Tec nblogy|, West Coast Foruth on Appropriate 'Techno-
"~ logy (Tucson, Arizona, September 1978), Fimal Report )
University of Arizona, Engineering Experiment Station

*

Foster KE, Caldwell RL, Triffet T, et al ’
February 1979 ° . 56p . ISP7822989 _
NSF/RA-790003 . : PB298986/NKS

. Summarized are the events of a West Cogstuéorum on Appro- -
priate Technology (AT). ‘Participants.were invited from -
Arizona, Southern California, Nevada, and Utah. The pyr-
pose of the forum’ was to help plan a National Science Founda-

.- tion AT program by soliciting the views of representatives of
the scientific and non-scientific communities, state and local

\governments, small businesses, professional societies, and
JAndividuals .and citizens' groups with expertise, experience jor
interest in AT. The goal identified is to provide scientifidk re-
search support to promote successful performance of AT prbj-

Coe ects-including the provision of a scientific educatienal base as
well as an understanding of the sociétal and efonomic impacts
. . relatéd to the adoption of AT. Objectives include the following:

- . ) N R . .. ‘&
R . . ¢ .

nel“(March 14-16, 1979) D
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(1) Facilitating. dissemination of AT information as an educational
tool; (2) ldentifying through research those conomic and social *
" impacts on design opportunities necessary for ‘reliable and ac-
ceptable AT; (3) Expanding interaction between, research scien-
tists, user groups, and appropriate technologists; (4) Providing
funding support and an’alternative proposal review mechanism
for *AT projects; (5), Encouraging AT credibility through a
scientific research base; and (6) Encoyraging participation of
affected communities, AT researchers-and user groups in the’
_proposal review process. Some of the predominant topic areas .
identified for research include alternative energy ‘'sources,
small-scale urban organic agriculture technology; alternative
waste dispo;al”system,s; and water conser_vation techndlogy .

4 - i ‘e \J

Southwest" Public Forum on Agpr‘dpripte Technology, Final Report, o

Vplurﬁes 1-3

University of Texas “at San Antonio, College‘of Business
Furino A, Wadsworth RS, Rodriguez G Jr, et al
December 1978 . 405p - ISP7822990

- NSF/RA-790005SET ‘ ' HPB300529S§T/NKS

In addition to the general goals of the public forum to facilitate
partigipation by members of the public in the formulation, de-
velopment, and conduct of Federal programs, thq report -outlings
objectives spacific to the National ScM®nce Foundation 'manzAatef
and southwest regions. An approach to insure the-attainment
of 'thes’eS objectives is presented. Included in a summary of’ the
procegdings are areas of Appropriate Technology (AT) applicg-
tions, research gpportunities in AT, and barriers to AT appli-

. cations. ' Major [findings are.described asgytentative and sugges-
tive of considefation—for further research. They involve, the
-identification of appropriate technologists, value premlses,
availability §f information, communication among AT-related
groups, financial support, demonstration p%‘g]ects, and Federal °
participation. A“list of- recommendations is presented ‘reflecting
whit the authors perceive to be the more pressing issues re-
garding the NSF contribution and -support to AT. The states -

. participating in the forum are Arkansas, New Mexico, Louisiana,
Texas, and Oklahoma. The appendices in Volumes 2 and 3
include a small groups participation matrix composed of research
‘processes to assist AT activities, housing amd community design,
‘energy, agriculture and food supply, health, education, environ-
ment and waste, economits,, social issues, business, and Industry.
Problem areas and researchable AT applications are gonsjder‘ed E
for each of these toplcs. . 0 o

Yoo, ° . - o . "‘
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1012. Southwe$t Public Ferum ‘on Appropriate Tech?élogy', Final heport,

" . . Volume 1, Summar‘y- ’ / ‘ AN\ '
Universily of Texas at San Antonio, Collede of Business \
Furino A, Wadsworth RS, Rodriguez G Jr, et al } A
December 1978 67p e LSP7822990
NSF/RA#790005 / - - PB300530/NKS

$
.

- Seée entry 1'01_1 for abstragt. * . ' \ J
. . L . / : o

. . b/ T 1 . ‘\

- 1013, Southwest Public Forum on Appropriate Technology, . Final, Report,

RN Volume 2, Proceedings | PPN N -
‘University of Texas at San '‘Antonio, College of Business,

, . Furino A, Wadsworth RS, Rodr‘iguez.GJr‘, et al
. December 1978 - 242p ISP7822990 .
‘ : NSF/RA-790005A Lo ’ | 93300\5_31/NKK |
= . . See ent’y 1011 for a_bs"ﬁr"ac?. o - - '

1014. Southwest 'Pu\blic Forum on Appropriate Technology, Final R\eport,’ '
Volume 3, Appendixes ' i ' -

University of Texas at San Antohio, College of'Busines.s | ‘
Furino A, Wadsworth RS|, Rodriguez G Jr, et al o n o
Dedember 1978 : 9%p 1SP7822990 .
| NSF/RA-790005B - A - PB300532/NKS , e ,
) ~ See entry 1011 for abstract . "’ - -
-~ : ’ ) i . t . ¢
. ‘ 1015. Midwest Regional Appropriate Technology forum, Final Rep.or"t' and

Proceedings ()Jndianapolis, October 1978)
i " Indianapolis Center. for Advanced Research

. Rogers E, Ross RL , . | | o
October 1978 . 69p - _ o ISP7822993 . '
© NSF/RA-790006, T - -PB300405/NKS
' The planning and presentation of the Midwest. Regional Forum SR

.* . on Appropriate Technology are described and the suggestions -
'+ . made by memmbers ‘of the public about the development of a
program in appropriate technology are reported. Five' concur-
. rent workshops were conducted in the areas of alternative
» . energy systems; fdod, putrition, and health; transportgtion;
~ waste and recycliig; and housing and urban:environment.
Resuits of the forum include the 3fo$owing statements: (J) . 0L
Avapilable evidence indicates that.a uture .role for NSF in / o
.. appropriate” techhology’lis acceptable to most of the forum par-/ } :
ticipants; (2) When asked to prioritize the general areas of o L
needed research in apprbpriate technology, respondents evi- .
denced major support for energy, agriculture, apd then the ' '
v A ~ areas of ‘transportation and waste recycling; (3) Forum payti- )
cipants most often preferred participation in the revieW:p&- A . ,
) _ ’ (ce;’ss by afpr'oprjiate te’chnglogis s, t?chnicians, and nontechnical -
A ¢ -"A X ) .\. . 4 P , i
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Figure 1. One conceptualization of the Structure of an NSF Appropriate Technology Program
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people! and: (4) OtHer signif cant,resdlts expressed views that
public edlication concerning appropriate technology is of top -
priority.. . ' : : . ' -

'

. . v o .
11016. Southeast®Fn Fprum on Appropriate Technology, Final, Report |
~ Georgia Instityte of Technology, Engineering Experiment Station”
Tiller S, Clifton DS, Cassanova RA ‘

_ April 1979 " 98p e ISP7822994
- NSF/RA-790007 , ° o - PB298796/NKS

The forum on appropriate technology was designed to promote,
receive, sumnrize, and ev§luate public input into a potential
. - . National ‘Science Foundation NSF) program in appropriate tech-
nology. Specifically, the forum attempted to: (1) identify _
appropriate technology activities in the Southeast; (2) recom-
mend a set of ‘possible ‘government activities 'to foster and guide
P implementation of -appr;opr‘iate'gtechnplogy' in-the region; (3) iden-
tify specific needs of appropriate technologists in the Southeast;
s and (4) provide a forum in which peopﬁ\i interestdd in appro-

. priate téchnology can interact and learn\from one another,
Specific appropriate technologies that participants believed had
the greatest potential for wide-spread implementation were
passive solar energy, cooperative community projects, waterless

3 toilets, an AT extension service, active splar equipment, utili-
*zation of local material and human resources iR energy, resource
recovery plants, conversion of biomass to fuel, recycling centers,
techniques for.passive and active space cooling, photovoltaics, -
and marketing goper‘ati_ves for small .farms. In structuring a
program’ of res@arch in appropriate technology, NSF should
¥ orient the above types of activities into program areas that re-
flect the process and goal orientation of appropriate technology
as well as the ‘technology. "Appendices include discussions of
the specific inputs received from participants, and the prelim-
. inary results of a survey of appropriate tachnology activities in
the Southeast. : o o |
. : ” d ]
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1017. Tools for a Change, Proceedings of the Northeast Regional
. Appropriate Technology Forum (October 14, 1978) ¢ - _
University .of Massachusetts, School of Business Administration

Horvitz C, Kahn R, Krzystofik A ) + '
j February 1979 ' 209p - . 18P7822988
NSF/RA-790009 - . | .PB295518/NKS

‘The rapid growth of the U.S. from &n agrarian society to a
highly complex centralized society has created ‘overdevelopment,
excessive centralization, and the diminishing flexibility of the .
individual. Recognition of these problems has led to studies
for the purpose of recommending .innovative strategies for their
resolutions. - These proceedings are t result of on;: of seven .
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ider effort to prepare a program plan in appropriate
The report is a.compilation of tha views of citizens .
of the Northeast region which conveys a, prioritization of their
“concerns. Recommendations to NSF are summarized in five areas:
needs of the low and fixed income, program design and process .

, suggestions, and research in technical areas. Background.
‘papers present detailed insight into the problems and opportu-
nities of many appropriate technology efforts. The appendices
provide informational tools for pursuing the development of '
appropriate technology in the Northeast and elsewhere.

NG

1018 Appropriate Technology in the Paciflq Northwest, an Analysis of
.. Regional AT Forum (University of Oyregon, September 1978)
University of Oregon at Eugene, Experimental Center for the
Advancement of Invention and lnnovatlon
Udell GG, Freeman A S ' -
. January 1979 . ‘ .194p 1SP7822991
NSF/RA-790010 PB299792/NKS

. - . Appropriate Technology (AT) is composed of technologies which
L w}e small or intermediate in s ale,‘?fer options for decentraliza-
: tion in relationship to the national rparket, and are in harmony
with the local environment and locefly available resources. It
is a process of technology design, assessment, and utilization
and not a distinct set of technologies. In this report, four basic
criteria are used to operatignalize this definition: ;'Renewable -
resources, scale, -equity, ang participatory democracy. * The
! ” attendees of the Forum werefconcerned about theercriteria the
. National Science Foundation yould use to evaluate proposals and.
( ' the process by which proposhls were reviewed and contracts
- awarded. The suggestion was made that funded research should:
be cﬂr‘ected towards the grassroots level wherever possible, in-
s o cluding communjty organizations, anti-poverty groups, local AT .
- gréups with hands-on experience, and groups with experience
in integrated systems. Forum participants agreeé at funding
for AT proje€ts, should not be directed Solely t ard the tradi-
K. _ tipnal university and professional community. = Another *major
B concern of"the participants had to do with the process by which
proposals are bvaluated. . The suggestion was made that. two
pools of money, be set aside ‘one for. large projects that are
. _ - national in- scope, and one for‘ small, regionally oriented projects.
. . State-of- the-,art presenta;ions by panels of experts ‘are included

S
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Chemical Threats to Man and the Environment E S “.“

<

1019. Immobilization of Hazardous Residuals By Encapsulation, Final
- Technical Report : '

+ . Engineering and Department of Chemical Engineering
Subramanian RV, Mahalingam R ' '

L February 1979 - 212p : ' - ENV7606583
o NSF/RA-790046 ' PB296642/NKS
\ - Laboratory and pilot plant studies are reported which demon-
=\, . -Strate the feasibility of encapsulating hazardous agueous wastes

\_.in a water-extensible polyester matrix for land burial. Labora-
N\ .tory experiments were conducted to determine the leachability -
" .-ef encapsulated wastes. Results indicate that the polyester
. matrix can be used safely to immobilizé low-level radioactive
wastes. In addition;, acceptable low levels of leachabilities can
be achieved for solid wastes incorporated in the matrix. A
polyester matrix is much ngpre efficient than cement or urea-
formaldehyde polymers in containing wastes. A pilot plant was
conducted to handie 15 g#l/hr liquid waste. “Polymerization was:
readily controllable, andiprocess upsets were easily/handled.
. An economic evaluation of the polyester process shows it to be
', two-and-one-half times more expensive than its nearest compe-

titor, the cement silicate process, the major cost item being, the °

polyester resin. It is anticipated that the polyester process
will become a viable, if not the sole, ‘process for immobilizing
dangerous wastes for undergrourd disposal. : L

y.

1020. Chemical Oxidation Processes in Aquatic Systems, Oxidation of -

- Cumene, Pyridine, and ,p-Cresol . o :
Stanford Research Institute International, Physical Organic |
Chemistry Department =~ . ' T ’

Mill T, Hendry DG, Richardson H, et -al

April 1979 . ‘13p. ' '

~ ENV7611153
NSFPRA -790085

' PB298088/NKS

\\_, A variety of observations point to the role of free-radical oxi-- -
' + dation as an important process for transformation of ‘selected
organic.chemicals in aquatic systems. This study was carried
out to provide experimental evidence for the presence of free
radicals such as alkylperoxy (B .) and hydroxyl (HO.) in
natural waters photolyzgd in sun ?ght and to calculate the aver-
- 8ge concentrations of these, radicpls. The, kinetics and. products
of .oxidation .of dilute soluﬁons( 1 % 10-"M) of cumene (CuH)
and” pyridine by RO,. and HO. radicals in pure water were
studied to establish ?the' kinetic parameters needed. to madel

. 4 [

‘.

| '--AWas-hihgton State Univer‘sity., Department of Materials Science and

i
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these processes and to evaluate the concentratnons of radicals k.

-

S formed .in natural waters exposed to sunlight. Oxidation of
~w .. p-cresol (PC) in pure-water by RO,. radical_was studied in *
) K4 detail. The principal products are 2I“ormed by ceupling of RO,.”

‘and MePhO. radicals and by self-reaction ‘of two.MePhO. radi~ .
“cals. The kinetic behavior of PC over a thousand-fold change
_in its concentratlon indicates that the rate ‘constant fog realctior]w .
of PC with RO,. radical is very high, possibly.1 x 10" .M-
and also indlcaQes that cage recombination of R. radicals from

- an azo- mnt«@tor is substantially hugher in water than in orgamc ) ‘\
- . solvents. _

-

g .
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11021 \Cadmnum in an Aquatic Ecosystem,’ Final Repor , " -
New York University Medical Center, Irzstltute of“Environmental'

Medicine . .

Kneip TK, Hirshfield HIl, O' Connor J,-et.al S

June 1979 - R1p © AEN7203571
NSF/RA-790099 s . PB300434/NKS |,

. » ’ ) C
- The impact of seridus cadmium-nickel contamination in an estua-
' rine cove-marsh' ecosystem was studied. The studies included
deterfnination of contaminant concentrations in water, sediments,
and -biota jover a period of years. The data were required to
establish physical and food dlstrlbutlons of the contaminants,
‘and to provide the basis for the determination of pathways” and
mechanisms which establish these distributions. The data sup-
ported evaluations of possible effects on the biota, and also
" afforded the .means to establish the effects of dredging, which
was carried out in an effort to remove the contaminated sedi-
ments. -Also determined was the toxicity of the cortaminants
" to organisms in the system and an evaluation. of the potential .
R impacts on the ecosystem as well as any hazard ‘regarding
human health. Labor’atory and field studies were required to
provide the data necessary. for this effort. It was found that
L releases to thé estuary, both observed and predicted, are .
_ unlikely to affect the system, because of. tPe overwhelming
) + “volumes of water in the, river; and because of expected reab-
) sorption of any solub|I|zed cadmium by the suspended solids in

u, the river water. Significant concentrationsyof dissolved .

cadmium species are unlikely to occur for any Iength of time |n
this system :

LY ¢ } . ".

- 1022. Nitrate in Effluents from Irrigated Lands, Fmal Report

, University of Cafifornia at Riverside S
. Pratt PF, Biggar JW, Broadbent, FE, et al ~ o V
- May 1979 J 806p ‘
NSF/RA- 790107

Capabmties are_ ‘developed to predict the amounts and concentra- '
tions " of NO3 in’ dralnage waters that move through the root zone
+ & . . .

«

" ENV7610283 PFR7610283
PB3008B2/NKS 1+ .
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. % . of lrmgated cr'p.planc(s and become effluents in tile dr‘alns or that
- ~ .move by ur\,satur‘ated flow 'to the saturated zone. 'The study of
iy tile dramage sought 'to determine concentrations and quantities

of-NO3 in tile drainage gnd their relationships to soil, crop,

fertilizer N inputs- and time with respect to_water applications.
» Free drainage was studied to determine NO3 concentrations in
7 the drainage water in the unsatirated zone between the root

. Zone and the satyrated Zone or water tablé.

A simulation model

_Wwas developéd to predict volumes and- NO3 concentrations. of

drainage water for a growing“season. The kinetics of nitrogen

Vo SO transfpr‘matlons were studied vby measuring N tPansformations
CLAw T .5;}?’;,- from“urea through the oxidative process to|NO3 and then back

CE T ¢, to*gaseous forms by denitriffcation and tesfing kinetic models-of
iy © 7 o Ahese processes, In the study of physical- mlcroblolog.lcal inter-
o .

. 4ctions, soil physncal and/pr mlcr‘oblologlcal parameters which.
%z could Be'used to.predict the denitrification potential of field
" sofs were |dent|fred An attempt was made to detenmine the
influence of soil morphology and soil proflle charactgristiecs on
NO3 leachmg from the. soil-ropt zope in’bench-mark soils.

emerged from the. vafjous dleCUssmns are summarized:.:

) ’ . Finally,"an"N balance was . approximated far"the Santa Mar‘l’a
SR ..Valley based ori N inputs, crop r‘emt‘JVals, leachlng losses, and
W e » losses by denltrlflc‘atlon. s G
= Commiunity Waterfa‘Managemeht o B T T S .
1023 Health and Legal lmpllcatlons of Sewage Slque Cotnpostlng
j-;é‘ S5 Weame 1,* Wotkshop ‘Report, ‘Volume Position Papers o
s " (Decembér 18-20, 1978, Harvard UmVer5|ty) W T T
< "Energy: ’Resources Co. ,“lnc L |
Cooe ~Conne'f‘y J, gpstefm E,«,Guymont. £y et aI ‘; ' :
7 Y Febryary 1979 449p R PFR7815878
i Rt NSF/RA 790045 - ﬁ‘_ ' U._‘f "» . CoE PB296566/NKS
R Iy 4
\( » 5 ¥ Thus report analyzes ~Lhe pathogentc heafth rigks assocnated

'wlth "the pcoductlon dlstrlbutlon, and the use of composted
sewage sludge, Jand recommiends legal, lnﬁtltutlonal, afjd’ ghgi- .,
ne'erlng ‘measurps o mlnlmlze such’ risks Volume 1 descrl_laes .
ths workshop~ Atb’ended ‘by & variety: of ispecnaljst»s from * ..
go”Vernment, mdustry, and- academia, it dims weré to- develop
practigal guld?hce to, communities :for the safe |mplemen’tat|op

".of cgiposting+“and to: deter'mme spaonflc research needs. - Tlne

condlusions, redommemdataons, and resdarch pr‘lomties wl'uch

Volume 2

cor talnsumne pos?tloﬂ papers:- “Whith address theiissues. YPré~;.

pared by: EnergyaResouroes Company tERCQ) staff membe{s, .?h

g ‘duzect collabojation mth rppr‘l&te author‘ltles, ‘they present -
s‘late of’-thera‘rt l&nowjedg‘e i .each subr}ect area. ”These papor‘s
form ttu‘e baSts foP dlscusslon)dt the workshop ' R
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1024. Effect of Infrared Radiation on Compaction of ylunimpal Wastewater
~ Sludges, ‘Final Report

,m;orgna Institute of Technology, School of Civil Engineering,
ols RS, Havlicek SC, Poythress MH, et al

1979 /v s6p .. ENV7715086

-

- NéF/RA 790047 ‘PBZQ8296/NKS

9 This project concerns the study of an unusually strong in)rar‘ed-
induced compaction of poorly settling sludggs observed at Macon,
Georgia's Rocky, Creek wastewater treatment facility. 'In at-

! . ©t g

a

tempting to study the phenomenon, (t was hoted that the degree

of settling induced by infrared radiatioh at Macon was not as

.Pronounced as it had been in the past. In spite of this dlff|- -

culty, it was discovered that the phenomenon has® two compo-
nents--that which is induced. by heat alone and that which is
induced by the irradiation alone. . Furthermore, the phepomenon
is generally abserved in poorly settling sludglls during the early
.stages of bulking. It is not present during the later stages of
ordinary bulking when the overgrowth of filmentous organisms
effectively hlocks compacfuon Other finds were: ‘(1) IR wave-
lengtlis of 2200-2300 c seemed to be the most effective;

(2) Irradiated sludge, when resuspended, settled better than

[ 4

' - untreated. sludge; (3) Added polyelectralytes vastly improved

settling regardless of irradiation; and (4) Lignosulfonate, a

© major const:tHent of pulpmill wastes, had little effect on the
~ phenomenon.  |In spite of largely negative findings, the study
" did suggest that the use of low-cost infrared radiation in the
form of reflected solar energy might have a favorable effect
upon’ the settling of activated sludges. Part of this beneficial
getion ‘would be due to the improved handling characteristics

%

caused by an increase in temperature. N

v

1025. Wetlands for Ter“tia_-ry Tr‘eatment., A Three ¥ear Summary of Pilot

Scale Operations at Houghton Lake / : / .

Unnversnty of Michigan _at Ann Arbor, School of Natural Resources
"Kadlec RH, Tilfon DL, Schwegler BR '

February ‘1979 ¢ 101p . AEN7508855
NSF/RA 790063 ' . - PBZQS 5/NKS

-

'T‘he process of wetland tertiary treatment of sewage treatment
‘ plant effluent was studied. The site was a peatland located at
) Houghton Lake, Michigan. The goal was to discharge 100,000

— . gpd treated wastewater onto a test plot measuring 40,000 square

| - meters, This area was a scale up of 1000 over the earlier test:
plots. Monitoring and research activity focused primarily on

hydrology and water quality, with secondary gmphasis on plants,_

soils, animals, algae, bacteria and viruses. Criteria for stop-

ping effluent discharge were developed. This report covers the
field: iesults related to the discharge of wastewater. The results
indicdte that this method is an effective means of nutrient remo-
‘val. All nitrogen and phosphorus were stored or removed within




-

The maximum) increase in water depth was 15.cm at the center
of a'single,doint discharge. Durmg the 1976 drought,
charge created the only remaining surface water. Visua
were minimal. Coliform bacteria were present in both th|
charge and jn the natural wetland in comparable numbers.
virus. was transported to the wetland.

exhibited Ilttle response to the di.»char‘ge
+

M /
y SRS "
S a fuve-a‘:re jea,&t a discharge rate of 100,000 gallons per. day.

‘the dis-
effects
dis-

No
e animal populations

[}
g . : : i
\ . . .

1026. Integration of Processes for Wastewater Residuals Management
Progress. Report "
.Cornell University, School of Civil, and Envrronm!ntal Engineermg
Dick RI _ . ‘
March 1979 1M7p

- NSF/RA-790064

ENV?772 947
P829691 /NKS

Results of two major studies on factors mfluencmg mﬂegratlom
.of sludge management facilities are. reported. The first study
concerned the effect of the mean cell residence time on the:
settllng and dewatering properties of activated“sludge. The
second experimental study concerned the effect 'of electron
radiation on the physical properties of sludge. These two sets
of Rgsults were then used as the basis for modifying a pre-

~ viously developed computerized mathematicat model for examin-
irg the optimal integration of processes for sludge management.
The "Integrated Sludge -Management Program" in its modified
form was used to assess the implications of the research rasults -
regarding the integration of processes to achieve effective and
.economical management of sludges - To illustrate the utility of -
the results, a comparison was made between process flow dia-
grams mvolvmq sludge radiation and anaerobic digestion. The
comparison was for wastewater treatment plants of varous capa-

- cities at which primary and secondary sludges are combined,

- thickened, either radiated or digested, conditioned, dewatered,
transported 20 miles, and applied to agricultural Iand Overall
costs for wastewater treatment and sludge management were
quite tomparable fd wastewater treatment plants with capacities

. less than aboy}, 60 mgd. . At larger plants anaerobic digestion

was favored. Because anaer‘oblc digestion produces energy and - .
radiation uses it, risihg ener prices will favor anaerobic
digestion., * |

\ . b

1027, Control of Heavy Metal Content of Municipal Wastewater Sludge
- Gurnham and Associates, Inc. :
Gurnham CF, Rose BA, Ritchie HR, et aI
. April 1979 o 153p

.. NSF/RA-790065

v

4 {

ENV 7704355
PB295917/NKS "~

A

‘ While "the‘major‘ sources of heavy* metals in munidjph! sewage
sludge ‘are the wastewaters fpom metal finishing dand similar
. o o ' |
\ . ’ j” . |
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industries that are discharged to publicly owned treatment
works, the residential community ,is alsq a significant source.
of heavy metals. The elimination of Industrial wastewaters
would not completely remove any problems that mdy be caused
by heavy metals. Metals examined In ‘the wastewaters from two
entirely residential ‘areas within larger urban communities are:
» cadmium, mercury, zinc, nickel, chromium, copper, and lead.
The concentrations found were significant and in the rénges
- reported in-earlier literature: from 0.2 micrograms per liter
. of mercury and 2 mlcrograms per liter of cadmium to over 200
, " micrograms per liter of zinc (at one location). Eighty house-
. - hold commodities were analyzed for their heavy metal content
- - 4% (not including foods which are well represented in existing
literature). A crude material balance was attempted for each
of the seven heavy metals, using estimated quantities consumed
of the analyzed commodities. With the exception of nickel,
most of the balances were within a 2-to-1 range. This range
™~ is' better than had been anticipated but further refinement is
considered worth hile. -

L . LN

‘ 1028. Wetland Utilization for Management of Community Wastéwater,
1978 Operations Summary, Houghton Lake Wetlands Treatment
Project :
. / University of Mlchlgan Wetland Ecosystem Research Gr‘0up —
Kadlec RH .
March 1979 107p ENV7823868
: R NSF/RA ~790073 . PB298308/NKS

.

The Houghton Lake Wetland Treatment System was built ab
ptaced in operation. during the first six month# of 1978.
operation and maintenance plan was developed and the system

¢ operated successfully in the treatment of 65 million gallons of

secondary wastewater in Summer 1978. Water quality improve-- .
ment was achleved as pradicted by prior field ArL(d laboratory
research and- computer simulation. - Major researth areas are .
listed and results are gfven. The entire project Is exactly on:
schedule and is yieldin@ the vital information necessary for the
proper evaluation of this wastewater treatment alternative.
Water depths in the irrigation area were approximately 10-20 cm,
with patches of deeper water in isolated depressions. ' Nitrogen
and phosphorus removal was typically 90 per cent complete within
100 meters of the discharge. Chloride was mostly unaffected by
passage through the wetlamd. Altered water chemistry persisted
further down gradient in the deeper water areas. 7The water in
the distharge area had recovered completely by mid-October.

No dramatic ahanges In vegetation species domposition occurred
in this first year, but plant growth and caorophyllcontent T
were increased within 30 m of the dischar No large changes

“eccurred in verteprate use, but there were alterations In jnver-

tebrate species camposition and abundancl within 30 m 'f the \

P
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disc’r‘ga Overall, the system was successful without unde- |

siralfle side effects : | ‘ o B i

1029. H|gh Energy Electron Radiation of Wastewater Liquid ReSIduals
Massachusetts Institute of Technology

. February 1979" T4p L ENV7710199 .
NSF7RA-790074 . -P8297593/NKS

Work on the disinfection of municipal sludge by treatment w1th
. energized electrons is reported. High flow rate studies (up to

, . 70 GPM) at the Deer Island Wastewater Treatment Plan in Boston

.. and lab scale studies at the Massachusetts Institute of Technol- ,
ogy provided-further microbiological, operational, and economic U
information confirming the feasibility of the electron disinfection
process.  Extensive survival-dose studies indicate that 400
kilorads is an adequate disinfection dose for botji raw and
anaerobically digested municipal ludges. Grapr'~-negative bacte-
ria mcludn‘ng coliforms, salmonelfe, and .shigdllae are reduced
to undetectable levels and viruses by one to two orders of
magnitude by this dosage, which has also been shown to render
the eggs of parasites non-infectious. ‘The degradation of trace

- toxic’ chemicals were studied in model systems ranging from pure
water to ‘pure lipid. PCBs and Monuron, a pesticide of the urea

. type, were totally destroyed.by |éss than 50 kilotads in pure _

v watef, Hydroxyl radical attack, the primary mechanism of such _
' degradation, was shown to:be severely inhibited by the addition

_' of lipids although substantial degradation was still obtained at
400 kilorads in aqueous models containing 0.5 percent lipid
material. It is felt that further experimentation is needed to
determine the degree to which water-dissolved toxic chemicals
. would be reduced by electr‘on d|sinfection of effluent wastewater .
" and liquid sludge ST . N

~

1030. Reuse of Muniupal Wastewater by Volunteer Fresh-Water Wetlands,
Intéerim Report (May 1978 to March 1979)
Williams & Works
April 1979 - 121p ' . ENV7820273
NSF/RA 790090 - ' o . PB299262/NKS
J
The municipal wastewater treatment system at Vermontville,
Michigan, is studied to identify and evaluate ‘any features of
the wastewatgrwwetland complex that would make it or something - _
like ‘it a feadjble alternative among ‘economical wastewater treat- W
ment sy‘%s for small communities.” The systdi consists of two ]
facultati sta%lllzation pands of 10.9 acres, followed by four
diked surface (flood) irrigation fields of 11.5 acres constructeg
on silty-clayey soils. The system is located on a hill with the
ponds uppermgst and the fields at descending elevations Ap-
» proaching the seventh year of operatlon, the fleld‘s are nearly é
’ M‘«. .
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. ' overgrown with volunteer emergent aqyatic vegehtation, mainly
cattell. The Vermontville system was Mmtended t provide

o phosbhqr‘us removal both by harvesting of terrestrial grasses

N and be soikswater: contact, as wastewater seeps downward from
the lrr'rgatibn'--fiel_ds.' .Essentially, the system is a seepage wet- -
land complex and very similar to a conventional flood irrigation

__ facilily. The vegetation and relatively small surface overflow '

3 ' from the final\fleld represent an. established system in which to
. - compare the®treatment aspects of seepage to lateral flow-through,

to potential nutrient removal and wildlifg values aspects for the

strictly voluntary wastewater wetland, and to the economics of '
- the system. ' - \ .

Ehergy Systems - ) 3

. . - . ’
N -7 '

103t. Contributions to the Foundations of Supply for' Energy and *

_Transportation: Concepts, Economics, and Technolagies
Resources for the Future ; :

-

[T

N Sawyer JW Jr . | S - T
March 1979 . 224p _ .- AER7b616163
NSF/RA-790116 - | . o PB300541/NKS

The energy problem and its possible effects on transpor‘ta_ﬂon'
are addressed. The interaction between energy issues and
policies, and transportation issues and policies is emphasized.
The development of the "energy crisis" and the necessary
transition to new pnergy sources are discusséd. Topics
covered include ehergWresource reserves; the)dharacteriza-
tion of likely future pricing of “energy resources; engineering
. and economic descriptions of actual and potential synfuel pro-
cesses; energy as a transportation fuel and as a commodity to
.be transported; descMiptions of the energy.and transportation
models used; descriptions of the model runs and projections; ¢
'impaats, emerging issues, and brief discussions of some of the
policy options open in both transportation and energy areas.
The appendix describes various forms. of uncoriventional energy
technologies such as passive solar, wind power devices, geo-
: . thermal energy, and fusion. T '
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1033.

“Industrial_Programs . o S A P

f : ' - - . 1

. . = / - | . g
1032. Identification of “Industrial Incentives to Develop Indian Jofoba-!
.Based Agro-industries as”Influenced by SociOeconomic and Tech-

nological .impacts, Annual Report o I
University of Arizona, Office of Arid Land Studies \

Foster KE, Brooks WH, Kasdander HA, et al ' '

March 1979 - 3217p ISP7704295
NSF/RA 790016 . o P-BSO1122/NKS

An overview is pr‘ovnded of the accomplishments of mdependent
analyses of the economic feasibility of developing a joboba indus-~
try on the San Carlos Apache Indian Reservation, the economic
return to the Tribe in the form of employment and revenue, the
social acceptance of such an industry, and the environmental
consequences ofedevelopment. The ecorfomic ‘evaluation analyzes
the costs, seed supply, employment, and ‘revenue associated

. with cultivating and harvesting joi&ba seeds., Concurrent work

has formulated alternatives for growth of the jobpba industry
within the social framework of the Reservation. {Previous and
continuing Apache economic industries have been reviewed.

Past, existing and changing ‘Indian attitudes toward jojoba de~ """

velopment have been determined and legal institutional cons-
traints Have been identified. Ailternatives are #8ing examined
to determine the environmental impacts resulting from Indian
jojoba industry development. The develop ent scenarlos as-
sessed are harvesting-natural stands and harvesting” manlpulated
natural stands

W
Innovation and Innovatlon Centers, Proceedings of the Symposu.lm
-(Massachusetts Institute of- Technology, Cambridge, Massachusetts,

May 17-19, 1978) i K

Massachusetts Institute’of Technology ' :
May 1978 '. o . 381p ' ISP7727320
NSF/RA-790051 /. * . - PB295577/NKS

”

This symposium, addressing the need for revitalization of inno-

vation in American industry, foauses on the role of the univer- _Q,'

sity in this process. It has sought to Provide a lidk between
innovation. centers and the .interests of universities, government,
! and Industry through addressing specific concerns. U'niver‘sity
interests are explored in terms of establishing a trend in inno-
vation education, determining the means by which’ lnnovation
can best e taught, and ’nproving interface with schools of
engineering. Government interests are explored in terms of
providing incentives which erase the barriers to innovation, .
balancing support for technological innovation with support
.. for engineering science, and activatlng uni\/er‘sityo Initiated




. technological innovation development Industrial interests’
" . .a .  explored in terms of improving interface between industry and ,
. the ‘university, establishing interface with universities to ex- S
plore a methodology for new product development, and using _ - 5
A the innovation center as a source for product conceptualization
- ' -and development. NN
¢ . . 1

1034 Programmable Assembly Research Technology Transfer to Industry,
- "« Phase 2, First Quarterly Report _ e
. Westinghouse R&D Center . ' ’ "
v . Abraham RG, Stewart RJS Csakvary T et al _
. March 1979 . : 101p . 1SP7818773
* NSF/RA-790070 SN PBZ99024/NKS =

‘
v

. , The adaptable- programmable assembiy system (RPAS) pllot line
s conceptual design of Phase 1 has been modified because of the °
longer cycle times of comm ?rcially available robots and the iden-
tification of more assembly operations and motor part. variations.
-An in-line, power-and-free, bufferad transfer. system concept
: is utilized for both end Bell and final assembly. Computer and
control system requirements were determined for the supervi- :
. sory, vision, path control, and sequence control subsystems. " o
High risk portions of the APAS pilot system are identified and
~experiments planned. Vision system experimentation has
-~ demonstrated that image processing execution time is well
" within the 1.5 second time goal needed to achleve the overall
15 second motor assembly cycle time. '

Medical Experiments ’ . g

.

1035. Analysns of the National Sciencg Foundation's Medical Instrumentation
Experiment, An Effort to Accqleratg Innovations in Appllcations of
Ultrasonic Imaging in Medlcm;
Arthur D. Little, Inc.
Drew PG, Gempel JM, Ketteringham JM, et al
1979 49p C77347
NSF/RA-790163 \ PB301093/NKS ’
SR ‘ )
" This ref)ort describes the development of a medical instrumenta- '
o tion experiment undertaken to conceive and test several ways
‘by which the Federal government might accelerate applncatlons
of new technology in medicine. Focusing on ultrasonic imaging R
' devices, the experiment was initiated to establish performance ' \
5o N ‘specifications; plan and fund a clinical .validation program; and
. ) ' organize a training program for practitioners. ‘Although 12
companies accepted the challenge, none of them undertook the
development of an instrument conforming to spec}'fic'ations. The




Sy
« . - plans for ¢linical evaluation nevey were announced and only one
o : * training program was' funded. It is concluded that although the -
) ' experiment failed, actions did acc,e'ler'ate development by. :
strengthening the proponents and by sharpening competition.
_ By comparing the rate at which commercial“competitors eriter‘e'd- :
w’ this field with that for other similar instruments, ultrasohic
' imaging is found to accelerate transfer of technology to medi-
cine. However, the terms of the experiment are not repeatable. v
The evolution of the experiment and.its evaluation including )
. summary histories of the development of other comparable ins-
. %truments and history of uftrasonic imagining are presented.

§

Non-Renewable Resources--Fossil Energy

;

v

1036. Environmental System Study on the Development of Fossil Fuel '

¢ - S Resources in_the Southwest, Summary Report . N o
Resources fQr the Future o :

Sawyer' JW Jr S X

May 1979 17p AER7516163
NSF/RA-790117 v - PB300526/NKS
» Various outcomes of a project designed to study energy: and

- synfuels technologies appropriate to the Southwest are described. _
Meetings with user groups resulted in modification of the original
program in order to meet their specific urgent concerns. Thus,
the high priority placed by the State of New Mexico and Navajo
Nation on the hazards of uranium tailings piles led to a study
and report on "Continued Care aof Uranium Mill Siteg, Some '
Economic Considerations". ‘Similarly, the need for ifformation ' ’

. on Navajo resource problems (Region under Stress Project)

' resulted in sub-grants for the writing of a book and an’ afticle

¢ on' this subject. ' Investiflations conducted on matters more

closely related to the original intent of the project dealt with

air pollution control for electric power plants=in the Southwest’, . .

use of coal for electricity generation in California, and energy/ el

transportation concepts, economics and technologies. :




- . .- ¢ " : . . B . - .
Regional Environmental Management . A : - : 2

¢ o . .
1037. Introduction to Social’ Choice Theory for Environmental Decision - ‘ ’

Making-(ASCE Urban Water Resources-Research Program) = - B
Technical Memorandym 36 o R :
American Society ofkCivil. Engineers, Urban Water Resources - ' .
" Research ‘Council S ‘ ' ‘ ' ’

Straffid PD Jr : ' - v : .

February 1979 64p - : ENV7715668

NSF/RA-790062 e ’ 9 'PB298330/NKS

This report’ surveys ﬁgne of the developmen)s which may be most
useful for environmental decision making. Developed during the 3 I ‘
last twenty-five years, a theory is presented for measuring the ' :
voting power or influence.of members of a voting body. It-is
useful both for analyzing existing decision making bodies and for , -
designing new bodies in ‘which different interests are r‘epr‘ésented !
equitably. Also presented are nine different processes by which
decisions can be made among multipte alternatives. The processe
afe compared and evaluated by using general criteria. These pr‘b-
cesses may be useful not only in decision making by voting bodiks,
but also in aggregating data from public opinion surveys, and i
.._decision making by a single individual using multiple tbjectives
It is concluded that several of the best methods depend on.votfers _
glving complete preference rankings' of all the alternatives under «
consideration. Questions in.public opinion surveys, “for example,
might profitably be put in this form. Examples are given of,com-
mittee decision making in water- pollution control setting ard of
a multi-objective decision gakir'\g problem. Finally, two decision

' making plocedures which are subjects of considerable cont¢gmporary
research are discussed. Both methods allow voters to co municate
information about the intensity of theiyp/references amon

alternatives.

! . .

' .

1038. Federal Resource. Lands and Their Neighbors

Conservation Foundation. | ‘ .
1979 S - DAR7713904

NSF/RA-790084. ’ ' PB298791/NKS
S ) _ . . )
: "~ This report is aimed at identifying ?roblems and conflicts that ..
! exist between Federal lands and thelr neighbors, at clarifying

issues, at providing information on the origins, scale, and .

! significance of these conflicts, and at possible approaches to .

Lo i . their resolution and prevention. The neighbors with whom it e
b is concerned are:Federal land-management agencies, state and :

local governments, and private landowners. 'The lands are

those managed by the four principal Federal land+-management

agencies, the national park system (National Park Service),

AN ‘
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'.f ' \ ~ the national forests. (U.S. Forest Service), | the ‘national wildlife.
BT Y refuges (U.S. Fish and Wildlife Service), and ‘national resource
. - -1ands (Bureau of 'Land Management). Variations exist in pur-
", pose and, management ‘objectives, and in envirénmental, economic,
; © and social séttings among these lands, but their characteristics © . S
and purposes  are ‘not so dissimilar that they cannot be con- : oo
sidered together. Units of the different agencies experience o
_ _ many common problems related to adjacent lapds and the exper- "
y Lt " iefice of one agency in developing a successfN| strategy for - ,
o - - resolution may provide a lesson for others. Opportunities for. - .
- - - . resolution of conflict are affected:by the perceptjons that f
' neighbors have of the Federal unit, articularly -Igcal expeéta- =
< tions and aspiratigrts about the potential for economic benefit
from management of the Federal land. 'Nghfederal perspectives -
. toward the Federa| units are examined .in detail. R

) . o &, \

, nalysis of Chesa- -
peake Bay Shore Zone Development and Regulation’ ‘
S Chesapeake Research Consortium, Inc. .
~ Queen WH ’ : L
- ~March 1979 = g 101p . =~ 7 - AEN7422179
B ~ NSF/RA-790178 L N

1039, Physical Alterations of Coastal Shorelines: = An Anal

.

Shore zone modification and reguldtions are analyzed. Since:
- _ shore zone alteration problems are similar along much of the
' " coastal shorelines of the United States, new procedures, tech-
o niques, and methodologies for addressing these problems within =~
* the Bay region can be readily transferred to other regions. A '
major objective of this research is to facilitate such a transfer,
o . This report presents a description of the Wetland/Edges Program,
o . a study to identify the principal patterns, trends, and rates of
¢ ' - 'physical alterations of the edges of the CHesapeake Bay, to
“evaluate itheir @nvironmental significance, and to apply this =
knowledge in'the evaluation of: policies and programs affecting
environmental quality and land use in the region. Subproject
summaries include: the regulatory program of the U.S. Army
Corps ,of Engineers, case studies, existing modifications, cur-
rent alteration activity and future development, the granted
- permit information system, and shoreline surveys.  The appendix - »

¢ consists of program reports.

Note: Available free of charge-from Chesapeake_RQsearch I
Consortiym, Inc., 1419 Forest Drive, Suite 207, Annapolis, Moo o
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.9 - 1040. Natural Hazards Observer, Volume 3, Numbery4, June 1979
e - University of Colorado at Boulder, Natural Hazards Research and
. pplications. Informatlo? Center RV 'R
June 1979 o 14p L ENV7605682
NSF/R-A-790119 S ' S ,;’ P8299407/NKS

Recent and future conferences are descrlbed as are latest
~ grants, and publications in the field of natural hazards. Two :
. , recent newsletter publications, the National Wetlands Newsletter _ ‘
® - and Disaster Preparedness in the Americas, .are described.
v The latter, published by the Emergency Preparedness and -
ot ' Relief-Coordination Unit of the Pan American Health Organiza- o
; ' -~ tion (PAHO), contains information about.the activiti¥s of PAHO
and of other organizations involved in disaster planning and ;
‘assistance. Monthly searches of world literature are conducted of
by PAHO, and particularly relevant publications are noted. » o
The National Wetlands Newsletter from the Environmental Law ‘
Institute provides a forum for thé exchange of .information,
problems and ideas jabout wetlands and floodplain Management.
It will keep readers informed of private wetland protection ef- [—\
forts, Federal, state, an‘d\local regulation and acquisition of '
. . wetland and.floodplain areas, pertlnent Iltlgatlon and legislation,
"3 - and current research. Articles in this issue of the Observer
cover the following topics: earthquake.education, disaster
insurance,” tornado advice, climate change, state emergency
preparedness, water resources assessment, coastal storm
damage, and effécts of eat‘thquake predi_cti’ons. i

4

-

¢

- 1041, Natural Hazards Obsarver, Volume 3, /(\tumber 3, March 1979 ‘
) Unlver5|ty of - Colorado, Natural Hazards Research and Applicatlons
_ . _ Information Centey , S
. "+ March 1979 . 3p 7 ENV7605682
L ' NSF/RA-790095 - T L PB298365/NKS = = .
"~ The current issue dlscusses the long term impacts of dlsast\es
. post-disaster construction costs, .building losses fr hazards,
- - the Miami River Corridor Plan, and & flood plainﬁagement Y
strategy for New England.  Future conventions afid recent
, 7. publications of interest as well as grants awarded are noted.
gev o The development 6f a new Emergency Satellite Communications
T - System (ESCS) by the Defense Civil Preparedness Agency is-
reported. :Acquisition information ig given for recently pub-
lished reports. 5ummarizeq is Los Angeles's recently published,
.report of the Mayor's Task Force on Earthquake Prediction. It
~ proposes strategies to enable-the city to respond appropriately
' whatever the characteristics of the predlction, considering such




b . eral emergency management functions and agencies,

.,’,

e &% e

factors as.the intensity of the expected earthquake, ; the date
- . of its projectedk occurrence, and’ the credibility of th'e source
g . of the prediction.
predictions of low probabilities or those from non-sajentific
S sources. A report by the AIA Research Corporatiof contains
, o a discussion of what the architect must know aboutjthe respon-
o "~ sibilities and needs of police and fire stations durimgy an earth-
quake’disaster, general seismic design considerations, seismic
~ _« safety for specialized equipment, retrofitting existing®facilities,
. ~and 'the relatiorship of seismic hazards to other hazards.

z
-

1042. States and Natural Hazards

' Coyncil .of State Governments . '

. August 1979 106p PFR7681112
© NSF/RA=-790339 . C .

" . This report attempts to jdentify basic elements deemed signifi-
cant to the provision of effective programs dealing with natural
hazards. Also important is the task of acquainting state offi-
cials and others with certsin new Federal emergency management

~ policies, as reflected in or related to the reorganization of F

This w

<accomplished through-the creation in 1979 of the, new Federal
Emergency Management Agency and the Federal govermment's
. e development of'.’a program to implement the Earthquake Hazards
Reduction Act of$1977. Elements b’elieved, badfc to the develop--
: © ment and condutt of successful natural hazards programs are

s identified: (1) The responsibility for public pragrams con-

e cerned with natural hazards is one that is shared by all levels .

of government; (2) Public natural hazards programs should be

comprehensive; (3) National leadership in shared programs for

e . .Nhatural \hazards’ should be provided by the Federal government;

£+ .. (4) Executive powers should be used effectively; and (5) Plan-

Also
erslip in addressing hazard threats and.to determine measures .

. -

1 v v ) ) . . . A
Note:- Available from Council of State Governments, lron Works
-Pike, Lexington, Kentucky 49578, $5.00. '

Ll

Specific plans are presented for coping with "

L)

ning of a comprehensive natural disaster emergency management
v - .Pregram must be continding and adequately: funded.
) discussed. is the special' responsibility of states to provide lead-" -

Y

ol

T

for‘hazard'redugtion'._ Key impleme_nta_tion issues also are explored.
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Q QQ . Areas having a 80-year mean recurrence -
Q"D interval of 80 mph winds (corresp(mldlng
. D “in approx. 100 mph gust)

.
.

Source Adapted trom Cathert b Whiteand 1o Fugene Hass, Assessment of Research on Natural
Jacardy (Cambrdpe. Mass The MEE Press, 1975), pp. 297-98. '
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- 1043. Convection Induced Temperature Chénge in GATE (Atmespheric

Sciengle No. 305)

cdlorado State University, Depar‘tm'entl of Atmospharic (Scien&e A

- @rube PG . '
February 1979 /
NSF/RA-790120

¢ -

138p .

L]

L

ATM7801640 ENV7710229

PB298130/NK

S

T - | A
An analysis is made of GATE B-array shqrt time resolution
(3-6 hours) upper tropospheric temperature and moisture
changes. Convectlve patterns are examined to determine how
deep-cumulus clouds are related to such upper level changes. N
' Thermodynamic characteristics of a raining area are compared
to those of a non-raining area. Inf@rmation is obtained from
the B-array rawinsonde, rain gauge, and weather radar prod-
ucts. It appears that trapospheric warfning (8T/3t) at indi--
* vidual locations is not directly related_t¢ the magnitude of the
cloud's return flow subsidence which occurs adjacent or between
. . the convective, elements or at large distances from the convection.
- Average tropospheric temperature changes in convective regions
are quite small. The diurnal variation in temperature found in
both the convective and non-convective regimes domingtes meso- .
X scale averaged temperature changes. When Vertically Integrated,
the direct effect of an individual convective element is to slightly
cool the local environment where the cloud existed. It is only
in upper levels (principally 500-200 mb) that convection. has an
<« overall warming effect. A compositing of upper level GATE

warming events shows these locations to be partially ringed by - |
convective elements. ' - . :

o &
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1044, Selected Reports on Puhlic Service Delivery and Urban Problems, . '
- ' a Bibliography '

National Science Foundation, Englneerlng and Applled Sclence (EAS)
Directorate N

1979 o ™. -

“

- NSE/RA- 800007 T - a

~ A sampling of 102 reports produced under applied research-
awards supported by the National Science Foundation 1s pre- -
sented in this blbllography Issues concerning public sector
service delivery and ‘urban problems address general manage- -
_ment topics which cut across the functional concerns of depart- - 7
ments. Evaluations'-of the combined effect of Federal programs
from state or local points of view are provided in many of the
.. reports. Availability and price information are included for each
report. - Topics coverfd include local assistance drug abuse
Lreatment programs, general revenue sharing formula, éomputer
- utilization, school transportation expense, information $ystems,
growth control, and personnel management. ,
Note: Available at no cost from EAS lnformatlon Resources,
National Sclence Foundation, Washlngton, D.C. 200,50

Y

\7 )

1045 EAS Research, a Bubllography Prepared for the Amerlcan Assoclatlon
for the Advancement of Sclence Conference Held in San Francnsco,
January 4-7, 1980)

National Science Foundation, Engineering and Applied ‘Science ,

(EAS) Directorate : ) o _ \

1980 : ' : ' e '

NSF/RA-BOOOOB
Citations of 130 applied research projects supported by the
National Science Foundation are collected’ in a bibliography that /
was distributed at the American Association for the Advance- '
ment of Science Conference held January 4-7, 1980¢in San o
Francisco. Topics include Appropriate Technology, Biological ‘. :
Sources of Materials; Energy, Fuels, and Natural Sources; :
Environment; Food/Proteln, Futures Research,; Innovations; ~
Minerals; Nitrogen: Fixation; Physics; and Water Resources. :

-

f

Note: . Avallable at no cost from EAS Information Resources,
National gcience Foundation, Washington, D.C. 20550. ‘
: . ) . St .
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- APPENDIXA

Engjneering and Applied Science Programs

i

The Fagmeeringiand Apphiced Saence (EAS) pro-
Prams sech Lo \lr?llylhcn the U'S engineering and
apphed scienee rq\c ireh base ang enhanee the bnks
between research . ‘ml pheations im mecting selected
national goabs This 15 accomphished by wdentifyimg
and supporhipe basic research across a broad sped-
tram ol the enrmeerimyg sciences and apphed rescarch
and-related activities that have the highest potential
lor contnbutmy to the understanding and resolution
ol sirnpihicant souictal problems '

: 4
[he specitic objecthives of EAS are (o0

* Vdvance basie knowledge ol fundamental engi-
neetmg prncples that might be applicd to the analysis!

andvdesign ol o Large varkty of manmade systems in

order to provide a base tor 3hsequent applu,dlmns to
sucielal necds

® Stmubate the aphication of fundamental scien-
Ulhicandenpmeenng knpw ledge to the solution g sip-
mbcant problems i the pubhd and private sectors,
andshorten the time byfween saentitic dl\mvurlu.md
Stherapplication lor sdtietal use.

® Locus US saentihe and technological capabili-

ties on selected problems ol national signilicance where -

ANSE can make a4 umgue contnbution, ' Fl

EN . .
® lncrease tundamentd \L‘)CIIIIIIL‘ knowledge i se-

lected problem areas where additional knowledpe can

contnibute to therr long-term solution.

® Provide mechamsms 1o mercise the elfectiveness

ol the pubhic-and private sectors in appropriately uli-

hzing saience and technology. P

® baplore new wavy o improve cooperation be-
tween umversities and industry in ruu.m,h and indus-
tristh innovation,

® Stimlate research activity in-seected States and
murcitse the ability ol seientists in those States to com-
pete successtully for Federal rescarch funds.

* Fauihtate the integration ok

governnients., :
" )

“AS s organtized around six major program arcas:

l/:clricdl. Computer, and Systems Engincering; Chem-

Q

RIC

Aruitoxt provided by Eic:

o L ‘

ntilic and techni-
cal resources into the activitics of State and local

t

’
.

v

eal and Process IIIQ.II’\LCHPL.. Civil and Mcchanical
Engineering: Applied Research; Problem-I- ogused
Rescarch: and Intergovernmental Science and Pubtic
Fechnology. ;

/

Eligibility ' . /

Fhe most Trequent recipients of support for basic
seientific research i the three bfyad arcas of engincer-
mg are academic institutions and nonprolit research
institutions. In special circumstances, such as stated
i the NSE policies in the Introduction to this Guide,
grants also are awarded to other types of institutions
and toundividuals. In these cases, preliminaty | inquiry
should -be made to the cognizant program officer be-
tore & proposal is submitted.

Proposals 1o the other three EAS program areas
may be submitted by colleges, universitics, public or
private Liboriatories, industry (including smull busi-
nesses), other profitor nonprofitorganizations, State,
regronal, and local units of government, and individ-
uit)s without organizationdl affiliation.

Al proposals =are expected 1o offer a significant
scientilic or techmical contribution.
rected 1o any of the three broad areas of engineering

- should lollow the g gengral insuctions and guidelines
given i the NSE -brochure Grants for Scientific Re- -

Search (NSI- 78.41). Pro Is to the other three EAS
program arcis muslt, in m(m, contitin a séction en-
titled™* Unlization Strategy.” This section should in-
clude such things as: discussion of how potential users
are 1o be involved in either design, conduct, evaluation,

or dissemination. of the rescarch, and-strategies for
disseminating technology or mfnrm.nl'um to potential

user communities. The hudget for the proposal should

reflect such activities.

-

Neadlines t

»

“Unsolicited 'hmpusuls mity be submitted at any time. |

Proposals received too late for consideration in a par-
ticular fiscal year (ending September 30) are considered
in the lollowing year, If a specific starting _date for
the project.is important, the circumstances should be
clearly expluined and atleast 6 months lead time al-
lowed for review and processing, :

'()" . ‘ ".‘. "

Those being di-.
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For Ad";"“mu, ln/urr;"imwn

Communications relating to a specfic program area
may b addressed to the appropriate division or olfice:
Divigion of Electrical, Computer, and Systems Engi-
neering: Division of Chemical and Process Engineer-
mg. Division of Civil and Mechanical Enginecring:

Division of Apphed Research; Division of Problem-

I-ocused Research: or Division of Intergovernmental

Science and Public Technology.

Directorate for Engineering
and Applied Science
" National Science Foundation’
Washington, D.C. 20550

’

The Electracal, Computer, and Systems Engineering
programs support applied research.in large-scale inte-

grated circuit electronics, integrated optics, optical

communications, automation and robotics, and math-
ematical studies of complex interactions in the man-
made world.

“Specific research areas are'summarized below.

¢ Automation, Bioengimeering, and Sensing Systems—

Engineering sciences in medicine and biology, includ-

ing the areas ol microminiaturized sensors, pattern
analysis and processing, remote sensing, and image

analysis: machine intelligence and cognitive systems |

engineering. ,

* Electrical and Optical Communications—Systems

~ methodology and devices for optical communications

and large-scale computer communications networks,
information and coding theories, digital signal process-
ing. and speech and image transmission and processing.

¢ Quantum Electromics; Waves, and Beams—New
and improved coherent sources for the infrared, visi-
ble, and ultraviolct spe@ral laser rcgno\s generation

of picosecond laser pulses and interaction of shért”™

pulses with materials; novel laser spectroscopic meth-

_ods; nonlinear, optics; free-electron-laser studies; analy-

sis of propagation through random media; numerical
methods for solving scattering problems; nonlinear

. wave phenomena, antennas, and waveguides; linear

and rionlinear effects in surfuce acoustic wave stric-

tures, scoustic resonators, und dther bulk devices; -

4

A-2

A ] .
General inquiries mu)lbc uddressed to: '
Programs and Resources Officer

Directorate for Engineering
« " and Applied Science
i --National Sciecnce Foundation
~Washington, D.C. 20550

i(cqucsts for publications may be addressed to:

LEAS Information Resources
Directorate for Engineering
~and Applied Science
National Science Foundation
Washington, D.C. 20550

™~

-

~ Electrical, Computer, and Systems Engineering

.

sonar-related studies; generation of plasmas; wave ef-
fects in plasmas; properties of charged particle beams.

¢ Solid State and Microstructures Engineering—
Modeling of field effect and bipolar junction devices; *
noise properties of electronic components; thin-film -
growth and device fgbrication; electron-beam and X-
ray lithography: photovoltaic devices; superconduc-
tive electronics.

¢ Systems Theory and Operations Research—Math-
ematical methods useful in the analysis of complex
engineering systems and in systems management or
operations research; research related to souocconom-
ic-technological systems. :

¢ Research and Resourfes Facility for Submlcron
Structures—This facility, flocated at Cornell Univer-
sity, provides the equipment and expertise needed to
labricate structures that have featurcs less than'a mi-
crometer in length. The facility's resources include a
computer-controlled electron-beam pattern generating
system and thingfilm growth, processing, and charuc-
terization systems. The facility is available for use by
qualificd membeérs of the national research commu-
nity who wish to explore small structure frontiers in
solid state electronics, integrated optics, superconduc-
ting devices, biomedical instrumentation, and other’
technical arcas. Researchers from cach of the engi-
neering and scientific disciplines are encouraged to
explore the potentials that guch a facility might have
for advancing their ficld#§ Inquiries should be ad-
dgessed to the. fucnllly,(.ornell Umverslly. Ithaca, Ncw

' Yol‘k 14853,
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. The Chemical and Process Engineering programs
support research o such problems as the basic mecha-
misms ol catalysis and various chemical and biochemi-
cal processes, and the methods for putting the resulling
knowledge into industrial apphcations. \The Division
also supports research on general theories of mass
transfer and separation processes, including the char-
acterization and .processing”
cllicient recovery and use of resources that Iu,d impor-

tant industrial processes.

D . 1.
_ Specilic areas of research are summarized below.

of line particles, and the

* Chemical Processes—Basic understanding of the”
synthesis, reaction rate, selectivity, optimization, and.

control of chemical processes undergirding a ‘wide
range ol process industries.‘with emphasis on: Ldld')’-
sis; kineucs and reaction engineering; process syn-
thesis, “simulation, and control; polymerization and

Chemical and Process E

polymer processing: sensor development; and electro-

chemical and biochemical processes. -

* Ekngineering Energetics—Arc-heater reactor de-

sign lor chenneal processing: arc-heater dynamics;

chemical und physical behavior of burning coal, off® -

)

Civil and Mechaniéal-Ehgineering

Programs in Civil and Mechanical Engincering en-
compass a broad array of research areas ranging over
-mechanical and thermal phenomena |mporlanl in ¢n-
gineenng applications. Areas ol researgh include NMuid
dynamic problems related 1o turbulengf, studies of rock
frasture, erosion and sediment transpast, and robotics.

! < ,
Specilic Greas of research are summarized below.
[}

* Geotechnicul Fngineering—Engincering and geo-
logical properties of proposed construction sites; geo-

" techmical data bases for coupling lo interactive com- .

. puter graphig displuys:. improved cxplurauon techniques.

* Structural Mechanics—Design ynd testing of hy-
drited, synthetic concreté adaptable to sitgspecific
méehanical and environmental stresseés; characteriza-
tion and risk anulysis of wind and océgn stresses on
structures,

* Water Resources and Environmental
Erosion and trunsport of sediment; diffysion, disper-
sion, and biological interaction of po ulun’ts. flow’
through underground aquifers: mechanids of jets und
plumcw wmd/w.:vc mter.ulmu.cnv:mnmcmuluwus-

[4

v

s
gineering—

PO

l

neering -

)

gas, und other materials; characterization of flames;
air pollution control and combustion efficiency; prob-
lems associated with substitute fuels; basic phenom-
¢nit in magnetohydrodyndmics and thermionic energy
vonversion. . |
" o Particulute and Multiphase Processes—Colloidal,
interfacial, and hydrodynamic behavior of dispersed

. solids (colloids, slurries, and aerosols), liquids (eful- -

sions and mists), and gases (froths and foams); physics,
chemistry, and engineering principleg governing such
solid pro;essing operations as generatibn, size modifi-
cation, transport, classification, and separatj

dynamlu and transport pro
lrcm«, umdluons

(] hyd tes; a pre-, -

| dutwo. L.npabnhly for muluwmpo Nt mixtures based(l
- on -modern solution theory; mas «aransler “through

microporous structures; novel se

, iind theory to describeintg

mass transfer in biog

'* food processing

ration techniques
facial tPansport properties;
Stems; fundamental studies of
ing basic enginecring Uinciplcs.

.-

-

tics and aerodynamics; hydrology and waler resources;
water and wastewalter treatment.

* Fluid Mechanics—Stricture oflurhule’nce.
cmphasis on the role of coherent structure; dynamical
interaction ol vortices; formduon and convection of-
vortical structures.

\

A

* Heut Trunsfer—Physical properti¢s and predictive
“mndo.ls of multiphase heat transfet phenomena; per-
formance characteristics of high Nux devices; applica-
tion ol high flux concepts to energy and material con-
servation: characterization aggd influence of high
“temperature transport mechanisms on the reaction
products of combustion Mlames and ionized gas
lr.msporl phenomena in soils and lhcrmal msulult
systems.

¢ Solid Mechunics—Mecusurement and predictionof ..
lh! mechanicdl strength and behavior of solid materials
¢d in engineering, medicine, agriculture, forestry,
oand, food processing; mechunical responses of inter-
cannected rigid bodies; effects of environmental and
loading stresses on the mechanical strength of solids.

'S
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Engineering Research Initiation Grants | ¢ Engineering Specialized Research Equipment 4

- Fhe Nanonal Science Foundation desires toimtie 'b NSH normally provides lunds lor rescarch’ equi |
and support bisic research and programs to strengthen ment as part ol regular research grants and also ma
rescarch potential i engineening-and to apprase the 4 mclude Tunds Tor specialized equipment neeessary (¢
tpact ol engmeerning research upon industrial devel-- carry out the proposed rescarch. NSE also murkek |

opiment and the national wellare., 'herelore, the separate awards Tor specialized rescarch cquipmcnllb

Foundation provides opportunities i engieering re- ~tmprove the quality or scope ol research at proposing

seareh 10 new mvestigators through the Engineering mstitutions. Important considerations in making such
Rescarch Imtation Grants program. : an award are the nature ol the pust”and current re-*

' search ol the group proposing Lo use the equipment,

Ehigibiliy . o the likelihood that the equipment will be uselul Tor

several dilTerent rescarch projects, and the willipgness
ol the proppsing institution 1o make a substantial
“contribution ol its dwn lunds 1§ ghc projected purchase,

Ths program s directed toward full-nme engineer-
myg Laculty meimbers who are at the assistant prolesso-
nal or prolessortal level and have had no subspantial
rescarch support Apphicants are encouraged 1o submit

proposals - arcas which will expand their rescarch Eligibility - s . o

capabihties beyond the research done lor the Ph.D. ) Awards Tor equipment requested as part ol a re-

degree. Grants, awarded on a competitive basis, are seiarch proposal wilt be made in accordance with the

o be used Tor the mitation ol theoretical and/or gurdelines contained "n'lhc NSHE booklet Grants for
Cexperimental research projeets inany arca normally S(-i('nli/i(j Research (NSE 78-41). Proposals lTor re- ,
Csupported an the Division ol Electrical, Computer, search equipment exclusively, and which do not request

and Sysjems Engineering, the Division of ‘Chemical lunds lor laculty, graduate students, or other staff,

and Process Fogimeenmg, the Division ol Civil and - , Mmay be mitiated by individual researchers, rescarch

Mechamcal Bngineering, or the metallurgy, céramacs, groups, engineering departments, or engineering col-

and polymers sections ol the Division ol Materials k hepess t C

Rescarch. ‘ ; I)ea'dlinﬁc.\- .

Deadhnes | A "> Proposals may be submitted at any time. Awards

lor proposals reccived by February 1, 1980, will be
announced by August |, 1980. Awards I'nr"pmpnsuls
received between February 1, 1980, and August |,
: . : : . . 1980, will be announced by February |, 1981,

For Addinonal Informatipn : B S

Proposals must be postmarked on or belore Novem-
ber 15, 1979, 1o be ehigible ot considerition,

_ . . For Additional Information C
Instructions Tor prepanng engineering research ini- - -

tation proposals are avadable in early October Irom

-

The-brochure, Iz'ivgt'nm'ring.Spevialized Research -

the above olfices ol the National Science Foundation, &;uipi_m'm ‘Grants (NSF 77-45), is available from the
‘Washmglon, D € 20550, Requestthe Engineering Re- Dirgetorate for Engineering and Applicd Science, Na-
search Imuatfon Grants brochure (NSF 78-53). tonal Seience Foundation, Washington, .C, 20550, :
] ) | n
A . o
- ) .
Applied Research - .

Applied Research programs seek 18 accelerate the First, the program supports unsolicitedy applied re- o
rate of lcchnulhgicufpinnnvulinn growing out of sig- scarch projects on protfkems nfll}c investi or's.owno
mbicant advaRges in selected Nglds of science and eng- : \\wnnsing that build upon discoverigs in one or more of
neering and :‘ provide information of relevance on the basie sciences. Second, the program identifies cer-
pubhic pokicy issues requiring o high degree of scien- tain technological opportunities or policyureas where
tic inpult. ' ¢ the selective support of interrelated applicd research

These objectives are accomplished in two waySs. projeets has @ high probability of providing a broad .

. . ’ R ' .

95
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knowledge base tor major lculumlnuu.nl mnovatians
or lor contributing to the solution of \ng,mlu int pubhic
pohicy issues These “coherent areas’ encourage and
support unsoliested projects on problems relating 1o
these topies. Carrent areas ol special emphasis are.
Felecommumcations. Growth, Income,and Fmploy-
ment. Public Regubition ol Feononmie Activity; and
Production Rescarch and ILLhnnl()H

Proposals tor applied rescarch projects nay come

directly trom the saentilic and engineering research

communties or be'relerréll by oneol'the Foundation's

“ybasic research programs |’mpn\ s are competitively

-4

s MC

T
E

evaluated i terms ol therr serentilie nygHit and their
pnluulml lnnp lerm Ull|ll\ Proposals considered s
part ol Ceoherent ared” “compete lor I‘undmg. against
unsolicted proposals subnutied to the prng.r’.lm lor re-
search nlhu problem areas

Applied Social and Behavioral Sciences

o
- L}

he objectives X this Rrograngsire o provide g
rproved understanding ol _hnl;I range ol signi
cant cconomie, soctl, antd technical problem area
and o sugpestaliernative solutions to these problems.
Rescarch onented toward pubhe policy, public service

debvery s mdustrial orgatzatnion, and indwidual and
RTOUP PrOCesses 1s encouriged “Proposed research’ must

Clearly strengthen understanding ol these issues, -
Cludimg improsing the breadth and quahity of possible
chowees and potential solutions to them.

© The program will consider all proposals for applicd
research m the soctal and bebavioral sciences. How-

“over, evperience has showdn that the majority l; |II mln

the tollowimg llngnru\

¢ Public¢ I'ulu‘v and Regulallon
tormation an pnlu\ 1ssues ol ngtional concern such as

'lhwmplmnunl tiernational trade, ragulation, tele=

communicapons, nlation, and the use ol scientilic
and techmenl mlormation in judicial and administra-
e decsionmaking *‘l’rn;uls should clearly identily

~the Pobevassues ol copiernwand the intended users of

the snlocmation produced. .
* Public Service Delivery und -lerun I’roblemq——
Improved mformation on the chanyng character of

~urban areas and populations i the Usitdd States. the

changing demands Tor services, alternative mechanisms
for improving governmental rcsponswcncw lo service
needs. and improvements in public management and
the elfectivenesNand quality.ol public séivice delivery.
I’rn;ul\ should clearly identily the intended users and
“givean indication ol how the mlornmlmn will hc cflec-

~ . . ‘.

‘Moreand betterin- |

lwcly commumecated outside the rescarch LUI]""N"'V
* Indystiiul Organizations und Markets—Improved
understanding of public and private Progesses, organi-
sattonal structures,and policies as they relate to indus- -
triad organization and performance and 1o the-clfee-
tvE uge of human, capital, and natural resources with-
in the American cconomic system. These studies will
apply rescarch findings and methodologies developed
i anthropology. industrial sociology and psychology.
pohtteal science, andcconomics to such areas as anal-
yses ol market forees and the industrial usts of natural
resources; exinminations ol the impacts ol technologi-
cal mnovation on the structure of work and ‘work
ncentives improving management, productivity, and
' quality ol the work environment; the cost ol capitab to
. ind strycand the structure and organization of indus-
try “Projects should clearly identily the intended users
and indicate how the research results will be com-
mumcated in an ellective manner.- .
* Individual and Group Processes— The application:
ol psychological and speial psychological principles and
methods toward the ftudy and solution ol important
applied problems, including communication among
~mdividuals and groups, mcmnry for ahd resportse o
important socibl or technical events. the measurement
and evaluation ol judgment and dq:lsmn processesin .
soctlly significant contexts, and the provisjon lor an
nnprnvcd behavioral knowledge base Tor public poli-
cies aimed al allcrmg |nd|vndua| or group hch lwor

T e

Applied»Phys.i,c‘ar. Mathematical, and
Biological-Sciences, and Engineering

The Applied Bhysical, Mathematical, and Biological.
Scienees, add Engineering program seeks (o increase
the rate of technological innovation growing out ol

» “discoverjes in various fields of science apd o aceelerate )
the application and use ol these technologices lQ im-
prove the breadth and quality of long-range solutions
Lo signilicant social, economic, and technical prob-
lems and policy issues that confront the United States.

The program will consider all proposls lor applicd-
sesearch in the phy\lcul mathematical, and biological =~
scienees, and engineeting. There will be a special em-

~¢phasis on work related to industrial .lulom.slmn .md
production techtiology. :

Technological *‘porlumllu and dpp'lulll()n sup-
port will be provided in the Tollowing arcas:  »

L I’hyqical Mathematical, snd l'.gglneerlng’Appllca-
. tlons: ~Inkrease the sate ol technological ‘innovation
bmwmg.oul of discoveries in the physical and mathe-

v . = L

N




_ mathical sciences and engineenng through lh‘é cxlen-
) sion ol basie rescarch i such fields as inaterals saience,
Coarthienal mielligence, computer science. clectrical en-
Spmeening, and mathematies to applied problent areas

ol the investigator’s own choosing Special emphasis
“as placed on proposals which have potental apphca-

tons o mgnulacturmg, especially bateh rocessing.
. ® Biological und Feological Applications—Accelerate
' the rate ol technological inndsation based .on basic
advances o the bological and ecological disciplings.
Arcas obnterest mclude, but are gt imited 1o, utihiza-
tron ol plant cellband tissue culture techmques for pro-
duction ol sevondary metaholites: protoplast Tusion
to speed tests of new: plaat materials; microbial ecology

-

8
o
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1w objective of the Diviston of I’ruhlcmf’l-'m_'uscd
Rescarchas to concentrate rescarch on critical societal
problems where 10s clear that such research isessen-
tral lor (Ic.l_lmg'cl'l'éclnd_\r with the problems. The type
amnx number ol progra®s undertiken By the Divisioh
v will change as nes problems are selected and as on-
roingy prqqr.imx_ AT lr.nih.l'crrctl or phuscd o -
Fhe Daviston carrently has sixoresearth programs,
. barthquake Hazards Mitigatiom: Alternative Bﬁnln;’i»
© 7wl Sourees ol Maternals Sewence and- Techpology to
Ard the Handicapped. Hruman Nutntion: Problem
Analssis, and Integrated Basic Research. Bach pro-
gram concentrates rescarch on gelecged problem areas
Toanerder-to kacihtate theancorporation ol saience as a
working tool for problem resohution in the public and

-~

“private sectors, provide support Tor problem-lodhised

rescarch that bridges from basie rescarch discoveries
to appheations, enhance the ¢apability and capacity of

and methods; wdentily and analyze 'magor prablers

sitahle Tor further NSE attention, and support addi-

- ~ tonal basie rescarchrequired to deal wath problems of
INiljor lm;mrlnn"cc. S

° . . ’ ' *
~ ’ - . .

o S A ~ . -
. Earthquake Hazards Mitigation
- . . . ‘ ) ) L} ) ‘'

Ihe Larthquake Hazards Mitigation program is
responstble for carthquake engineering and resgarch
[pr utilizauon. This responsibility is carried out by
. support of rescarch m the [oHowing areas.

.t eSiting--bata on the nature of arthquake motion
‘ Cat typical construction sites and for representative
_ * ’ N - . . L. \ w '

ERIC* . ..

- . )

“nontradional resegreh usery 1o use research results

.

\
s

ol disturbed spils; the modelin
ceosystems asa way ol increasipg effective use of land,

water, and renewable resourdes: aquatic animal and
plant culture using nutrient and watgr recycling in
natural and artilicial systems; and theeffects of harm- -

lul_substances on the physiology. behavior, and bio-
chemistry E)I"()rgalnisnlls. ipcluding movements through
trophie levels and lood chain dynamics.  f

* Geophysical and Environmental Applichtions—In-
crease the rate ol techpological innovation growipg out
ol discoverivs‘ia the geophysical and environmental
sciences. Special emphasis is pliegd on improvement

i techangues gnd instrumentation lor exploration of

terrestrial and marine m'L,l_,l,‘cruI_ resourees.

r Ces AT

. Pro.b'.lem-_"l*‘focus_ed R_eseﬂh

~ 'S

structures: the physical basis lor characterizing the na-

ture ol carthquake motions and the dynamic forees
generated by such motionsyand by other natural has-

ards: capabilities for predicting the magnifude and

- Irequencies ol strong ground motions; methodology for
quahiative and quantitative estimates ol local or rg-
gloalrisk associated with carthquitkes and combined
hazards; a comprehensive and unified program to im-
prove geotechnical engineering practices applicable to
soil dynamics, foundation design lailure and instabil-

and management of -

iy, and -other aspects ol earthquake ground motion; .

procedures \'ur integrating information on natural has-

ards into fund-use planning, urban and coastal zone

- planning, oflshore engineering, ahd siting procedures.
* Design—Improved characterization of carthquake
and nitural hazurd loadings necessary for the eco-

nomical design of structpres subject to dynamic load-

img: new methods ol arfalysis and design of huildngs

. A . .
and strdttures ol all types that will take into account

nonlinear and inelastic behavior of materials and strue-

tures; methods to assess the hazard potergtial and risk
gasessments applicablé to existing structurgs.and fa-
ilities and 1o improve perforptance within economi-
cally acceptablg bounds; obgervation ol dumage to
-Wcilities follow‘(

_tion of this.infotmation into standard design.practice;

ng actual earthquakes and incorpora- -

improved computational capability for dynamic anal- .

" ysis~ol structures and facilities and improved [user .

aecess 10 agy computer sofiware developed: model
standards and design criteria {or design of structures

" and facilitics subjected to carthquake ynd natural haz-

ard*loadings: behuvior of smaller, nonengineered strug-
tures and secondufy campdpents of buildinggio im-
- prove analytic procedures aid design guidelipes.
v - ' ' -

F
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~* Policy |
quakes, \&L'i.ﬂ. coeononne, pohtical, legal, and related
Lactors that tacihtate or linder the adoption ol both

socibadechngjogical solutions to earthguake has-

ards: ellectve techmyues Inr\Q‘“cmm;lling imlorma-
hon oncavthgidake hazard mibpation 1o the public

. .‘.,f'.‘-t——w:.;q.'-. seen,

1.3 [ J ] Ll
<o Alternative socal adpastmients to carth- -

. v, : . -
and Lo deastonmakers at the focal, State, tind national

levels. measures that will reduce possible negative

soctdl econenie, and pohitical u)nscqucllw\ ol carth-
quake predictions and warnimgs

-

Alternative Bi()lugicul-Sources of Materials

I hee \Ilcm e Biological Sowrces ol Materiah pro-
pram sechs Lo allesiate national Adependgnee on se-
lected searge resources by makmg alternative brologi-

calsourees of mwternals available m the United Stites
Foachieve thése poals, the progr. imsupports rescarch
Lo deternnne wlinch hiologienl \nurLuum\lllulc prom-
g aliern, Hives, Lo develop hmlngu.)ll) based proc-
esses needed to convert the sourees to.uselul materials,
and o deternine the socoecononmd, techmical, and
emvironinental impacts ol varios proposed brological’

Calternative svstems Topies selected Tor mvestigation

mddude hiological conversion of hignocellulose to use-
Lol chemicals and muatesials and production ol speci-
alty chenpcalds trom and-land plants.

e

. - ’ ,
Science and Technology to Aid -
the Handicapped
1he uhwclliw\ ol the Saenee and Technology to Aid
the Handrcapped program are Jo-

f

® Improve sensory systems (speech, visual, hearing,
and tactle) and Tocomotion and mampulatory capa-
Bhitres through research projects that encourage the

, uw ol the best sarentific and engineerimg dcvclnpmcnls.

] Inml\ ¢ théhandie, ipped unnmunll) n the devel-
opment ol the program 1o help ensure that the re-

L]

'
.

Ssearch mgets the socil and economie needs, as well as

2

. partieipation ol the himdicapped in society,

-

Q

E

Aruitoxt provided by Eic:

RIC

the physical needs, ol the handicappfed -

: . . | .
o | ocus the rescarch capabiliies ol aniversities, in-

‘dustries. small business, and nmwrnlll mstitutions on

new low-cost approaches lan. seientilic and tech-
nological developments 4o the and ol the I|.md|u|ppcd.
. '
] : ‘ _ .
* Foster an understanding ol the sociid; cconomic,
and mstitutional barriers tat may inhibit the Tuller

Ao
- v

. .mls that meet the phym.nl.ﬁsnu.nl. .md ccmwml

L

SRR U A ST TR, S

o Ensure-thar: prmm.smt dcvcldpmmlq are e
lhmmﬂl the Iu.mhnhly and. progl- ()Lu)llgcpl th\

o Determine mu,m;vu A’ mhcr munﬁ requlr d
& lorthe (lcwlupmcnl and-use of Tow.- oSl ltthllﬂl()glc.ll

nl lhu hmdmnppcd A
“
lluinan.Nutrition ;-':'-f'.._' |

-~ The Human Nulrllmn pmgr.nn suppnrls rcsc.mh B
ammegd atimereasing the knowledge and understanding’

needs’

ol key issues involved in the design and implementa- |

Shonwlan elfective human natrition polity for the

Nation  The program locuses on determining the el-
feets ol cookimg, processing, packaging, and storage
on the nutrient value pf processed Tood in ferms ol

Csuch faetors as hm.u.nluhllll\ ol proteins, carbohy-

drates. vitaminy, and minerals; binding of nutrients

and wxicants with nondigestible ingredients: diges-

ton, absorption, and metabolism of nutrients; lune-

bons ol nmcrollora; and the mlu.wlmn hclwccn putri-

enily .md lmvd .lddlllvc

——— -

-
.

Problem Anajysis;
o)
The Problem Analysis pmgmm “secks Lo identily
and analy z¢ major national problems with significant
saientilic content to provide a preliminary assessment

- obthe appropriate role of séience and technology, the

Federaf Government, and the NSF in their solution.
Phe program provides analysés ol a wide range of
potential rescarch topics and problem areas (or use in
selecting research dlret\lmn\'.uul allocating rescurces
among c\lxllng_ OF CMCTEING NEW programs. _

Suggestions lﬁrq[ w.arcas ol applied research or
modilicatns ol exist programs will be examined
n e with the Tollowingtudstions: - - (

*W hat 1s the nature of the pmhlcm and whul Issues
aretesearchable?

e

* Wil new ot additional rescarch have u potential
high payol? eithar through a better undusl.mdm;. ol
the problem or the development of o technical base

“that will contribute o its solution? *

o What research i currcnlly under way on the sub-

- Jeeh and what are its spurces 9l support?

2 What is the size and cnpuhilily‘ol' the resceurch
community to addrdss the pmhlqn‘.’
[ : .

{
*

- _w;t«f
J%.-.M'. g3
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-« What is the most appropriate organizstion. for
supporting uny additional reqcur,c_:h.-ul'ld is . there o
- unique role for NSI¥ und EAS? . '

The-Problem Analysis program relics on a vurlclyof
'_mpuls and mechanisms to provide answers Lo these
questions. lnput tsom research performers, scientilic
/ und professional societies. user groups. advisory com-
" mittees to the Foundation, arfd interagency.panels and
W orknu. groups is oblained through special studies,
analyses, seminars, and workshopss ’ ’
Examples of areas currently being examined include.
but are not limited 1o, production research and tech-,
nology. biocatalysis, biosalinity., mineral processing
anddeep mining, and industrial innovation. .

. Integrated Basic Research
.- i
The IntegraTed Basic Research (IBR) program pro-
vides- additional support to basic research topics Telated
to problem areas of existing or emerging mujor impor-
tance where additional basic understanding is liKely to
contribute’to their long-lerm solution.

[BR does not-accepl proposals directly from the re-
seurch community but supports proposals whu.h.h.m.
been: (1) submitted to the basic research componenls
ol the Foundation 1n accordunce with the NSF publi-

“cation Grants for Scientific Research (NSF 78-41).

(2) lavorably reviewed under the provisions of the Na-
tional Science Board policy statement, **Criteria for

the Selestion of Research Projects,” on page viii of this

" Guide: and (3) recommended to IBR for support by the ;
uppropriule basic research progrim director.

" Topic-dreas are identified by a broad consultative
process. The four topics curr;emly being supported are:

*o AdYunced Meusurement Investigations—Accelera-
tion: of the creation of new scientific measurement
methods. Meusurement of lruns_ien;ghen'omenu. im-

O ’ - ' - . ) o

¥
(]

A . . .

The ébjcclives"of the Intergovernmentul Science
and Public Techdology Division are to: (1) facilitute »
the integration ‘of scientific and technical resources .
into ¥he activities of Stute¢ 4nd local governments:
P) test und evaluate selected incentives that the Fed-
ral Governmont may use Lo increase R&D investment
n the private sector ofthe economy and stimulgte the
uu.eleruled introduction of innovative technology |mo

‘Y

‘ mduslriuhzcd natiops. 6

« " Intergovernmental Science and P !jbllc'Te‘g_hnolbgy_
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proved resolution and sensitivity, lhree dimensional

measurements and visualization, nondestructive meas-
-+ urements and evaluation, X-ray and clectron- beum

' lithography. and systems interactions.

o Biogeochemical Cycles of Carbon, Nltrogen. and .,

* Sulfur—Elucidation of biogeochemistry of these ele-
.mgnts und the long-range, ditect and indirect blologi-
cal, cu)logu.ul health, and socioeconomic impacts of
changes in these cycles and related environmental prob-
“lems. Examples of studies considered for support are:

carbon dioxide exchunge und modeling of. the ex:’
change betweeen the almosphcre the oceans, and the
bivsphere: historical information on natural fluctua-
tions in stmospheric levels of carbon dioxide and other

" guses: radiative properties of atmospheres enriched

wittttcarbon dioxide und dusts and particles: status of
tropical forests and soils as sources or sinks of atmos-
pheric carbon; and'origins and éffects of stratospheric
ozone modificatipn und acid rain.

e Deep Minergl Resources—New scientific knowl-

edge lor future technologies in nonfuel mineral ex-
pluruuon and mining, including the origin of decp ore

deposits in terms of plate lectonic processes and new
geophysical and geochemical features of blind ore
‘deposits: knowledge leading to a deep solution mining

‘capability through busic research in the chemistry of -

‘minerfl leaching. rock fracture mechanics, fine parti--
e behavior, reservoir enginecring 8f chemically active

luids. and geotechnical sensing of subsurfuce chem-

icul and I'Low regimes; improved basic underglundmg

of the role of nonfuel minerals in tontorrow’s global

u.onomy .

* o Population Redistribution—Prediction of area-
specific population changes: exploration of energy as-
sumption implications of alternative settiement pat-
terns: analyses of causes of industrialgrowth in areas
and regions; development of quantitative methods ap-
plicable to population redistribution models: investi-
gation of population redistribution pum.rns in hlghly
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commercial use; (3) increase the capacity of scientists

in selected States to perform competilive research; and

'(4) stréngthen the technicill and scientific base of tech-

nologleq that are wmpuhble with local environmental
" ind Fésource conditions afid the capabilities of locul
-users. These objectives are carried out through fours .

programs: the Intergoverfimental Program, the Indus-
try Progrum the Experimental PrQrum o Sllmulme

i
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.. Comipetitive Reseurch, and lhe Appropnatc Techno-
" logy Program.

4

lntergoverm&ntal Program
- The Intergovernmental pfogram assists State and
Iocaligernmenls. and the rcglonal and national or-
guniziggons that represent them, us thgy mvestngale

alternative approaches toward using and integrating*’

scientific and technical resources within these. levels
. "ol.government. Where possible, emphasis is placed on
institptionalizing and replicating successful approuches
and on mcreasmg communication among State and
local governments in scientific and tcchnology-related
_matters.

The objectives of the Integgovernmental program
are summarized below. ‘ |

*'Local Government—Assists local governments as |
they further their understanding of science and tech-

nology us u major resource in local government prob-
lem-solving and as they develop und demonstrate new
: approuches‘ for solving problems with scientific and
“technological components through strategies that:
(ysupport the development of tatewide und regional
innovation gropps for addressing criticul problems of
common concern; and (2) fucifitate the establishment
of national innovation networks and support mecha-
nisms in local government public interest associations
in order to foster the development of periodic”locul

- government R&D ugendaus, to enhance murket aggre-

gation, and to provide communication mechanisms
for the innovation groups.

* State Government—Assist State governmems :
they strengthen their capuuues to locate and utilize
scientific und technical resoufces in their policy munage-
ment activities through strategies that; (1) support ef/
forts in indlyvidual States to identify und emons
new approaches.to strengthening their policy manage-
ment capacity in this area: (2) foster the expansion of
uctivities of existing regional groupings of States to

~ cooperatively address ¢ jpicul issues with scientificand -

technical components fand (3) fucilitate the establish-

ment of support me€hunisms in Statg government

‘public interest associations in order to ussist mdwnd-
- ual States, to address critical issues of common con-
cérn, and to plan and:implement national R&D agen-
das of mutual interest Lo Stute governments und the
. Federul Government.+

* Science and Technology Relonrm—Explore meung----- -

of increusing the utility of Federal laborutories to
‘State and locul government and stimuliite dialogues
conc(ning support to Stute and local governments

. with national networks of other science and technology
resource vganizations (such asgcademic institutions,
research organizations, private industrial groups, and.

professional and scientific associations) in order to
foster the exchungaofexperlences and lessons learned )

‘ by these sgjence und technology resource organua-

tions in their attempts to supply scientific ynd tech- ,

nical cxpertise,in meeting public Siyl"hecdg o
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The Industry Program tests and evaluates selected

" incentives that the Federal Government may usetoin-

crease R&D investment in the private sector ﬁhc;e '
new technology is needed in the national interest.
Answers to the question of how science and tech-

”nology“t_:un stimulate cconomic growth and develop-

ment are oblained through the study of the entire
process of-nnovation. A major part of the program
is an experiment to create a better climate for tech-
nological innovation by using u linkauge mechanigm to

- join the research capubilities of universities with the -

resecarch needs of industry. 5

Under u series of experiments, university research
capabilities are being used 'to uddress generic, tech-
nology-reluted problems in,industry.

The Industry Program also slipports: cooperutive
university-industry experiments to identify barriers
and specific incentives necessary to encourage the ., -

* development and acceptance of improved manufac-e

turing #chniques; methods to identify when technol-
ogies should be moved out of the laboratory toward
commercialization: and incentives for au.eptunce of-
sophisticated technologies.

E}perlmental Program to Stimulate
Competitive Research

The Experimental Program to Stimulate Competl-

tive Reseurch was established by the National Science
 Bourd in Junuary 1978, in regponse to 4 recommeridg-

_tion from un NSF Task Force on Geographic Dis- -

tribution of NSF Awards. Discussions leading to the
progrum’s establishment recognizeg the local, us well
as national, lmportam.e of a strong science buse, the

benefits-of-a- diversified und- widesproud: -porformen. ... .. ......
_pool, and the major contributions that a merit-based

peer review system hus made tp the Nation. The
Foundation adopted the progrum to ensure that no

,
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Stiate need remain i nonparticipant iSogntilic/re- -
" seiireh, ' B

The program is being conducted in two g nses.

" During the lirst phuse ad hoc committees wert estab-
lished in seven eligible States (Arkansas, Midne, Mon- -
tana, North Dakota, South Carglini., Sogth-Dakota,

and West Virginia), Each committee hayassessed cur-

~rent rescarch activities within its State, identified re-
sources aind apgions for improvemeny, and created a S-

vear plan o improve the quantity and competitive-
ness of research swithin the State: The plans that result
Sire competing against one syfother-for up to five
second-phase implcmcn'lullu awards*No State will

be permitted to participatg/in the: second phase for’
- more than 3 yvears.” _ o

~ Appropriaty Technology Program

Appropriate te¢hnologies are defined as,lh.o‘s'c tgch-

. / . . [ . .
nologies that ar decentralized, requiredow capital in- .
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'vestment,.are amendable to more direct management
by their users, are, perceived 1o be in hurmony with

the environmeny,- and are conserving of natural re-
sources. R _

The program hus two prinoipal goals: (1) to strengthen
the science base needed to identify and develop prom-

. .ising appropriate lcc_hnglq&ies that have the potential

for generalizatién beyond Q\’e initial application and
fall outside the responsibility or interest of mission
agencics: und (2) to improve the understanding of sci-

. ence and technology, along with its role and impact on
‘1,8, society and the economy. .

Basic and applied research projett support is pro-

~ vided for individual proposals that further these goals.
" NSF encourages participation in the program by all
- groups concerned with appropriate technology who
_have sufficiently high research potential to cempete

for NSF. support or who are linkedwith those who
do. Coordiation with mission agencies avoids duplica-
tion and facilitates incorporation of scientific research
into appropriate technology d_cvclopmegml. ;
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