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r Introductio‘n

oS

2.0 This report contains abstracts of new technical reports and
.--.Other--dog:umentg-resuItiFig——from~research—-wsupporte‘dwby;-rthew-DiI";Ector‘ate-'::-'~-—~~~-—~—'
for Applied gcience and Research Applications (ASRA) of the National
science Foupgation. - These citations have been compiled to alert '

. members of the scientific and technical community to current research
results. D T -

o The Directorate for Applied Science and Research Applications ’
" (ASRA)-was established in February 1978 as a result of an extensive .
reorganization of the. Foundation's applied research programs. The
oal of ASRA js to increase the contribution of science and technolo-:
_ y to the Natjon by identifying and supporting research and related
/ . activities having the highest potential for contribution to the ‘undex-
standing and resolution of significant problems. ASRA both replacés
‘and incorporates many of the fuynctions of 'its predecessor, the
Directorate for Research Applications, and its Research Applied to
National Needs (RANN) program. .A description of the major ASRA
' program elements and Objectives is provided in Appendix A.

ASRA awards grants-and contracts for research projects within
'+ jts areas of pprogram .interest, ASRA recognizes the importance of -
ideas for projects generated by the research communjty itself and
therefore makes numerous awards based on unsolicited proposals.
In addition, proposals in areas of priority concern are solicited from
the research community. . , S - &
- To recejye proposal solicitations or to obtain further information .
on submitting proposals, please contact the appropriate ASRA
division, or: L : : ‘ Pt
Programs and Resources Officer "
o Directorate for Applied Science .
. o B . and Research Applications S
. National science Foundation\ ' Ty
1800 G. Street, N.W. - N
Washington, D.C. - 20550 o T s
Telephone:  (202) 632-7388 -~ O]




HoW- to Order NSF/ASRA Research“Repor‘ts
\ ‘ .
/

A

‘ Documents cited in Recent Research Reports may be or'def"?d
_ from the-National Technical Information Service (NTIS), Documer‘1
T Sales, ~U+S+ Department-of-Commerce;—Springfield, -Virginia - 61
PIease refer to the NTIS accessnon number when ordering.

NTIS document pricing |nformat|on may be obtalned by utili~
' zing the followmg_ formUIa

T s Page Count Prlce Schedule ‘
(Current as of January 1979, subject to change)
- ' Nor,th.‘ American . North Amerlcan
® ' Pages - 'Brice S .+ Pages " - Price
1-25 301-325 ' ‘11 75‘
-26-50 -326-350 12.00
‘51%75 '351-375 - ©12.50 .
o 576-100 376-400 13.00. . |
~ - Yoz 401-425 . . 13.25 -
126-150 , ~. 426-450 - 14.00
- - 151-T75; ¢, e\ f-8.. 0¥ - 451-475 ©14.50 _
BTN 176-2000 ¥ /-39 00: = : 476-500 15.00"
o 201<@Rp. = i - c.n ¢ ©501-525  ° 15.25
A 226 R 526-550 15.50
SR 25..1\* R - 551-575 16.25
: i'§276-B®g§ . 576-600%  -16.50
o . 7% Foping ormation ‘on' foreign’ prnces, call (703) 557 4785
Tt Mlcnoﬁche |s)ava|IabIe at a cost of $3.00 per document.

v i 7. Forr t‘por‘ts of 601 or more pages, add $2. 50 for each
L e . additional 100- -page mcrement Prlces are subject

t*hange

BT T I
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L . . Orgar'iization of Citathon® in Recent Research Repbrts

Each’ citation is‘presented in a standard form illustrated belcw:_ L

Entry Number . . . Title .

689. Madelling -and Performance Analysis of Maximum Data Rate and Time Delay
yoo ) . of an SDLC Protocol (Report No. 82) . -

Number

Purdue University, Schools of Engineering, Purdue Laboratory for Applied_ of pages
Podorminq/ v ;

o . Industrjal Control A
- " Orgenization Niemegeers-I1G, Mowle FJ e . ContractGrant
. Personal Author j:'May 1977 . 99p } APR7307822 <= Number »&

Publcation Date ™~ NSF/RA-770345 ) L  PB276000/NKS e, NTIS Accession

. Number
This report.models some of the protocols ulsed((for controlling the )
physical links.of a computer network. It considers a full duplex with
a bit-oriented line protocol, specifically IBM's Synchronous Data Link
Control (SDLC). Two performance Jneasures for the SDLC protocol
‘were eéxamined: (1) the maximum average effective data rate which
* can be achieved and (2) the average time delay for a single message.
A model of the occurrence of line errors and their effect on the reta-
tionship. between achievable data rate is also developed. An evalua-

R

. . tion for modelling.a subset of the line protocol is the basis for a
. simulation from which the average time delay can be derived. = ' v

. ' ' . Absiract . — 9 4 v

Ny ‘.

Information on NSF Applied',.Sg:ience and Research App!icatidns
Directo‘rate' reports may be obtained by writing to

" Ms. Carmeen P. Adams
~ 'ASRA Information Resources === .
N Room 1108 '
. 1800 G Street, NW . .
. Washington, .DC—20550 ' ®
SRR Telephone (202): 634-4333. o o K
Citations are arranged in broadﬁubject categories. Entry e
- humbers’ are assigned consecutively beginning with the first issue,
"~ published in October 1976. Indexes following™ the main "body provide .
-access by subject, performing.organization, ASRA number, contract/
. grant ‘number, and author and refer o the entry number of the
. ~document.’ - . g . , -
. T Y
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DIVISION OF APPLIED RESEARGH

Applied Social and Behavioral Sciences | “
S S VRN . - \ —
) ’ i
Public Policy and Regulation - . Ce

656. Kentucky Department of Revenue Real Estate Assessment and Larnd
- Records Systems Research Project Phase 1 Final Report, Sections

"Included: 5-6

Kentucky Department of Revenue Real Estate Assessment and Land
Records - ,

1976 -~ 145p ! APR7420487
NSF/RA-761620 ‘ PB286799/NKS

. A state-of-the-art real estate assessment system was developed for
use by assessment agencies. The system is generalized so that it .
provides. all the processes and many of the methods required in any
agency. In its design structure, functions are independent of each
other. Alternative functions are prowded for those that vary slightly
in methods used. A "table system" is provided for those. functions;
whose methods vary to a large degree, and the functions that cannoét
“be.generalized are segregated from the other functions. Section 5 A
‘describes the four primary deslgn concepts and includes a summary

+ of software standards used in the system. Section 6 describes the
‘real estate systems design which is composed of the following: |nter-
reIated parts: a conceptual design; initial and detail functional
designs; and an informatioh program- deslgn '~ The report . .includes -
many examples in each area. I ’

Abstracts of Sectlons 1-4 were presented in Recent Research Reports,
August 1978. See Entrles 585- 591 . _ '

'657. Forecastlng the Effects of Consumer Affalrs, Phase 1, FinaI'Report, Analysis.
Forecasting International, Ltd. : . ' ‘ :
Cetron MJ, Visenoff N, Clayton A,-et al . _

‘October 12 1976 " 232p APR7516374 :

NSF/RA-770002 § _' o . Q./ PB276183/NKS
. This study. attempts to |mprove the- quallt§ and quant|ty of |nforma-
tion .available” to assist U.S. decision-makers in-their long-range
planning in consumerism. Presented is an examination of the evolu-

.- tion and dlfoSlOI’\ of s|gn|f|cant innovative practices, regulations,

attltudes, and soc|al values using Sweden as an example of consumer-
‘ism. By studying early Swedish. deveIOpments in consumer|sm, the
-,authors recognized trends wh|ch may or may not be des|rable ~In

v




v

.Phase Onhe, it is found that Sweden tends to experience such innova-
tions earlier than the United States; the rate of diffusion in cases
where ‘developments are exactly comparable can be described mathe-
matically, in terms of a relationship between lag time and elapsed time;
ir}other areas the paths of national experience are parallel rather

tHan coincident; and this lag time is decreasing in all cases examined.,

.

658 Decentralizing- City--Government, -An_Evaluation .of .the New York City .
District Manager Experiment (Lexington Books, D.C. Heath and Company)
Columbia University’ o ' _

‘ Barton AH, Fainstein NI, Fainstein SS, et al.
1977 | g 295p - APR7203366
NSA/RA;TIpOOS ~ o PB274295/NKS .

New York City's Office of Neighborhood Government demonstration
attempted to create a small urban unit of government with a devolu-
tion of power to the neighborhood level to provide better delivery of
city services and-to encourage citizen’ participation. - Results are pre-
- sented so that the policymaker, citizen, or student of public admi-
nistration can assess the potential of, decentralization and local coordi-
nation of service management within large governmental units: The
project had four main components: (1) The administrative analysis
component examined the organizational structuré and actual implemen-
tation of the district manager-district cabinet experiment in the first
five districts; (2) The service delivery and cost analysis component
recorded - the results of 65 projects of interdepar{nZntal cooperation,
. + measured the costs of operating the district manager offices and the
central Office of Neighborhood Government, and gathered data from
. 8 city departments on allocation of resources to all 62 Community
Planning Districts; (3) The ‘leadership study component surveyed 350 -
community leaders in 1972, interviewed selected community leaders
: ~and local officials” participating in_district cabinets in 1973, amd resur-
3 ¢ veyed community leaders in 1974; and (4> The public survey component \/
_» . interviewed 1,683 residents of 7 Community Planning Districts-in 1972. '

3

659. Cost Allocation Alternatives with Particular Applications to
"« Telecommunications o .
Temple University ‘ . .
. - Bowman GW, Blackstone EA, Cottrell JL, et al . W
May 1977 . . - 175p : ‘ AER7619503 « -
- NSF/RA-77014T o . o ) PB274962/NKS
This study reviewed 199 published books.and artigles on,cost allocation
, with respect to their applications to telecommunication. The sources,
" drawn from economic; accounting, regulatory, and other areas,” are
" described’in ‘an annotated. bibliography. From thesge, 52 cost alloca-
‘tion .schemes were distilled, described, and rated. The authors -argue
* . that the dost allocation problem is the pricing problem and is, there-
fore, of. considerable importance. |In competitive markets the forces
of competition resolve. the cost allocation problem in.a manner consist- - . .
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~ ent with" economic efficienc and some equity- concepts In regulated
e industries the cost allocation process is not generally solved by the
' ' market and is a central issue of regulatory concern. Fifty-two cost
aIlocatlon methods are classified in terms of whether or not they are ',
based on marglnal cost. .~ : . s

. -

-

660. Computer Program Documentatwn for Federal Milk Marketing Order
Policy Simulator - Model A (S,tatlon Bulletin No. 164)
. Purdue University, Department of’ Agrlcultural Economlcs, Agrlcultural
Experiment Station . «
Banker DE, Babb EM, Goldman 0 et aI
June 1977 . .~ : 255p B APR7516815
NSF/RA-770190 ‘ _ ‘ PB275893/NKS

A poI|cy s|muIator was. deslgned to analyze the consequences of
. changes in Federal milk. marketing order prowslons This publica-
tion contains & documentatlon of the computer programs developed
for the simulator. included are listings of the programs, variable
‘name listings, !nput forms, use of input. forms,. keypunchnng in-
structions, sample model input and output, and a description of the:
milk marketing system and its representatlon as a network

) [N

, 661. Slmulatlon Model for Resource Pollcy Evaluatlon (Revnsed Verslon,

e No. 77-28) . .,

- -~ Cornell University, Department of Agrlcultural Economlcs, New York
State College of Adriculture and.Life SCIences

Tyner WE, Kalter RJ ' ‘ - .
September 1977 .- R 52p SIA7421846 .
NSF/RA-770323 . : - 'PB275938/NKS

- This report provides detailed specification and descrlptlon of a .model
. " - that can be used to evaluate certain policy questions pertaining to
various ‘resources located on the publlc domain. The generalized
. leasing model (GEN2) described incorporates many factors important
for public policy decisions into a framework of private market behavior.
r-/It is designed to determine the impacts of many alternative federal
- policies aimed at reducing risk for prlvate resource development. A
wide range of leasing policy alternatives is also incorporated into the
model so that it may be used to analyze the effects of alternate leasing
_ _strategies. The generalized model described can be’ applied to any
¢ _ 'resource. It utilizes exogenously supplied estimates of reserves on
’ an individual or group of leaseholds, along with. estimates of the asso-
ciated production costs (investment and operating) and market prices
to determine the after tax net present value of the leasehold. It de-"
o ... termines the productive capacity to be installed on the leasehold and
- “the length of time that capacity is used. Uncertalnty with respect
' to the key variables supplied exogenously (reserves, production costs,
and market prices) is incorporated. via use of Monte Carlo simulation.

e

13
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662. Applied Research on the Benefits and Costs of Public Regulation of the
' Copper Wire Industry, Volume 1: Technieal Report
. Harbridge House, Inc. = S
, + Sheldon N, Dorenfeld A, McKittrick S o ' '
’ . August 1977 - : .= 347p C7618549
'~ *NSF/RA-770331 o - ’ PB275885/NKS -
This study examined the impact on the copper-wire industry of. .
federal, state and local regulations as they generate benefits and
_costs, including the effects on the price-and supply of copper wire
to the consumer. Objectives were to measure and evaluate the ef-
: fects of regulation on productivity, performance, and social welfare
. ' and to provide an examination and analysis to enable legislators to
{ncrease the overall social effectiveness and equity of regulations.
ethodology consisted of five features: (1) treatment of the cost
~and benefit gradients of more or less stringent .levels of regulation;
o (2) the assessment of the relative or marginal effectiveness of indi-
\ - . vidual regulation when applied as part of a total regulatory environ-
+ . ment; (3) an assessment of the cumylative impact of different o
T . regulations, spanning thé stages of .copper-wire production, different
: points in time, and different types of benefits and third parties; (4)
expression of benefits in terms of natural dimensions or consequences
(lives saved), to prevent the biases that result when benefits are
collapsed into money values; ‘and (5) vectors-of different costs and
benefits defined as an efficiency frontier. Topics covered in the data
base volume are (1) regulatory forecasting; (2) data base for engi-
neering, production, afid cost functions; (3) industry financial and
pricing data; (4) copper resources in federal lands; and (5)- community
profile data. o ' C :

- 663. Applied Research on the Benefits and Costs of Public Regulation of
i the Copper Wire Industry .(Daéa Base) : ' '
-Harbridge House, Inc. ‘ . o ~ S
August 1977 o .. 406p © C7618549
'NSF/RA-770333 . =~ - . - "PB276210/NKS

See entry 662 for abstract. T
664. Benefits and Costs of Public Regulation of the Production, Processing, r
and Distribution of Ground Beef, Executive Summary ;
Colorado - State University N o
Roselius T, Berry R, Histy. RW, et-al' ' - :
August 1977 o 23p " ° APR7618473
NSF/RA-77Q34O : ’ EBZ75894/NKS~ .

See entry 665 for abstract e
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665. Benefits and Costs of Public Regulation of the Production, Processing,
and Distribution of Ground Beef, Final Report ’ ‘
Colorado State University ' '
Roselius ‘T, Berry B, Hasty RW, et al ST
fAugust 1977 _ - 316p ARR7618473 _
7 NSF/RA-770341 ' : o PB276725/NKS -

A The objective of this projéct was to design and demonstrate scientific

' : procedures for measuring the net cumulative costs and benefits of

-~ bpublic regulation as it affects ground beef, and to identify major

" jssues for debate. Major stages in the ground beef production/dis-

tribution system are defined, from the landbase through to congump-
tion, including major elements of consumption. Colorado was selected
as a study base because it includes all 'stages of the ground beef '
production/distribution system. -Methodology consisted of: (1) iden-
tifying regulatory benefits for consumer, labor, industry, agency ‘
and society in general; (2) determining regulation costs to be either
enforcement costs or compliance costs; (3) designing and analyzing
“alternative methods for measuring each kind.of cost and benefit; and
(4) creating a trial run of the most promising methods in order to
provide a preliminary estimate of costs and benefits, and 'to identify.. .

/. major problems of measurement. techniques. - The bibliography volume
provides a selected listing of materials relevant to the-project. Refer-
ences are followed by annotations of most of the. materials deemed useg-
ful for other researchers. ' ' o ¥

T

4 g

666. Benefits and Costs of Public Regulation of the Production, Processing,
- . and Distribution of Ground Beef (Bibliography) .
. Colorado State University
Roselius T, Berry B, Hasty-RW, et al

August 1977. 80p -~ APR7618473
NSF/RA-770342 _ pPB275892/NKS
o . - . l .l‘ . . L .
- 'See entry 665 for abstract. ‘"'
667. Public Regulation of Financial Services Costs and Benefits to Consumers,
Volume 1, Phase 1 (Interim Report, Report No. 77-94-A)
’ : Abt Associates, Inc. ,
Heggestad AA, Mingo JJ . t Lo )
1977 ‘ - 172p C7618548

"NSF/RA-770343 PB276186/NKS
“The costs and benefits to consumers of the regulation of consumer
financial 'services are evaluated. Phase 1 of this two-phase study
presents a descriptive analysis of the industry-and the laws and
regulations that affect it, chooses regulations for study in Phase 2,
and develops the appropriate methodology and data bases for their

.. evaluation.’ Research_projects discussed in Volume 1 represent pro-

” posals for research in Phase 2: (1) "Production of Consumer '
Financial Services"; (2) "proposals for Regulatory Reform in the

&

N
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Consumer Financial Services ‘Sector: A Survey"; and (3) "Regulation
~ of Financial Institutions: An Overview." Volume 2 presents (1) the
effect of market structure on the prices of demand deposits, savings
~deposits, and consumer ‘loans; (2) the argument that regulation and
market concentration-may be interrelated variables; (3) several" unan-
swered- questlons about the economic impact .of deposnt rate celllngs,
(4) a concept of dlscrmunatlon, an analytical framework .used to study
‘ . it, and a- theory of -discrimination in credit granting; (5) findings
e , from the review ‘of the relevant literature on credit disclosure legis-
‘ lation and consumer shopping behavior; (6) the impact of portfolio
restrictions upon bank behavior; and (7) soundness levels for a
. - large sample of commercial banks. A comprehensive bibliography of -
Y relevant research is included. _ R ‘

! * . . . . .

668 Publlc Regulatlon of Financial Services--Costs" ‘and Benefits to Consumers,
Volume 2;.Phase 1 (Interim Report Report No 77- 94 -B) '
. ~ - Abt Assoc?{ ates, Inc.
" v Heggestad \AA, Mingo JJ PR : » : , _
1977 o - . 275p 'C7618548 v
. NSF/RA-770344 - N o PB276187/NKS -, )

! .
s . ) I

- See entry 667 for abstract.. =~ ., - - . ‘ ,
669 Evaluation of the CELNDX Program Developed at Oak Rldge Nat|onaI
Laboratory . >

University of. Colorado, Graduate School of Business Admlnlstratlon
Frendewey JO Jr, Monarchi DE, Taylor RH

October 15, 1977 . - - 33p - “ AEN7617062

NSF/RA-770371 , . o PB275255/NKS

The CELNDX Program is one of a series of programs and models de-
veloped by Oak Ridge National Laboratories (ORNL) for the -purpose’
of analyzing the impact of populatlon and emplgyment activities on a
particular geographic region. . CELNDX is the/result of a study car-
ried on within the data management and computational systems affea.
Its purpose is (1) to manipulate variables in a spatially distributed
cellular data base and (2) to synthesize these spatial variables into
.. abstract variables called indices. These indices are computed as - _
N .~ weighted linear sums of specific data contained within a céllular data_
T - . base. This report contains an evaluation of the -CELNDX program in
' terms of its conceptual design, implementation of the concepts pre- -
sented,'and the actual program code. Also included is a brief eval-
uation of the documentation provided, in terms of both its correspond-
ence to the actual program and its usefulness to potential users of
CELNDX
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670. Implementﬂtion of a Soci'o-tinomic Model indas Rural Area: User:Needs *
. and Perceptions (State |D No. 76-270210-282) o
University of -Colorado, Graduate School of Business Administration
‘Monarchi DE, Homerding GL, Taylor RH : S :
v October 15, 1977 _ ‘ ' 30p - _ AEN7617062
"~ NSF/RA-770373 . ¢ PB275242/NKS

This report describes an implementation exercise in which a relatively
simple socio-economic simulation model was parameterized in a rural -
county in Colorado for the purpose of explering implementation prob-
*lems with unsophisticated users. - Partigular attention was paid to (1) .
education aspects/requirements of the users; (2) modelling percep- =~
“tions of the local individuals; (3) model needs of the users; (4) proce-
dures for eliciting subjective parameter estimates from™ocal, individuals;
.(5) man/program interface requirements of unsophisticated users; and
(6) output display preferences. The over-riding conclusion from this

s . research is that any model which has a hope of being used'or.communi-
‘cated to unsophisticated inaividuals must have two human-engineering
characteristics associated with it, irrespective of the content of the
model. (1) It is desirable that a technically unskilled-individual can
both create and modify the basic data sets required by the model; .

_ "preferably in an interactive mode, and furthermore that scenarios too.
can be created and modified again in an interactive mode.. (2) The
model must have the ability to produce graphical results for ease of
" communication and for rapid interpretation of alternative scenarios.

o

' -

-
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Users Seminars in the Transfer of Modeling

Technology... The Colorado Experience (State ID" No. 76_-270210-282) '

671. Role and Conduct of

s

"“University of Colorado, Graduate School of Business “Adminjstration C s
Taylor RH, Monarchi DE, Homerding G, -et al-- ' ' -
October- 15, 1977 . . 62p N _ AEN7617062

NSF/RA-770374 . o ‘ T PB275250/NKS

This report summarizes the conduct of and.conclusions resulting from '
two seminars on model utilization held at the University of Coloradé- ©
during 1977.  The first seminar, on Pebruary 11, was oriented to- -
wards introducing potential users to modeling technology. Primary

o . emphasis was placed on the historical development "and -current status

N and capabilities of socio-economic modeling systems. A two-day -

AR " seminar on August 25-26 was designed .to give users practical expe-

R rience in the.development of alternative future scenarios and the

' conwversion . of ‘these qualitative statements into quantitative parameters -

and coefficients. for use in simulation models.” A cambination:of -'
tecture, group discussions, and on-iine computer experience was used
in presenting these concepts. -In’this report a discussion of alterna<

“of the details of the two Colorado seminars. The final section of: this .
report contains conclusions and recommendations based on the '
- experiences of the Colorado Research Team. ' :

'

(/ Lo

,,,,,, ' tive seminar objectives andi philosophies is followed by-a presentation ' -
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672. Models Transfer Project, Final Report (State .ID No. 76-270210-282)
University of Colorado, Graduate School of Business Adminijstration -
Monarchi DE, Taylor RH s Ne o :

‘October 15,-1977 - 19p ' AEN7617062 -
NSF/RA-770375 . ’ oo L -PB275252/NKS
T .. This research develops -pf'eli'm'j‘nary criteria for- definifrg technjcally -
‘ - : "'good" socio-economic -models .and explores the. implementation prob- .
., 'lems of simple socio-economic models with unsophisticated: users to ,
S define "good" models from their point of view. The. first objective s
.~ + . based.on the development ofi a "proving ground" for-socio-economic -
', models. .This would perniit the analysis and comparison of models .
developed for the National Science Foundation:and other organizations.

L

s "The dnalysis using the "proving ground™ wotld provide insights into ..
e *  desirable qualities for these types of models, both in relationship to-".
Cee each other and from an overall technical: point of view. ~The second . -

' . ¢ objéctive is addressed in two ways: First, two Seminars would be. .-
© 7+ - presented to.a group of technical planners at the ‘regional level .within. _ :
" -the state. “Second, an actual .implementation of a simple socio-economic -

+ 7. -model w.oulldﬂb_f performed .in a rural”county in_Coloradc. - Successes .
‘ . ~ and-failures: of- the'research team sre’described. * X- complete discussion.
¥ © - . of-the various topics.is contained im the reports ‘listed at the end of. - -.
o this paper. . x0Tt T o R
.673. Conclusions Regarding the Use of the."Proving ,Ground" Concept. in
; Evaluating Socio-Economic, Land-Use, and- Environmental Medels, Final -
/ - Report ST ' . o e
" . "University of Colorado, Gratuate School of Business Administration
Duea RW Jr, Frendewey JO Jr, Monarchi DE, et al e .
Qctober-15, 1977 * W 23pS . aL
NSF/RA-770376 v ™% "u - '

[ - .

. AEN7617062 . '
_PB275271/NKS -~

¥ Tem .- -,
r LT

~ This paper: presents conclusions regarding theifse of the "proving .-
ground" concept-'to evaluate. socio-economic; land-use, and enviro -
. mental models: One of the goals is to establish, and use such a. - '-¢ -
!'proving ground." The conclusions are based both on that expéri-

. ence and on the research team's previous experiences with model’ -
transfer-and evalution. Each of the tasks associated with the estab-
lishment and use of a "proving ground" is reviewed Here. -Tasks _

- involved 'in establishing.a "proving ground" include defining types of . - .
.models to:be-eévaluated, selecting a test area, and designing tHe data .
base. Tasks involved in using the "proving ground"” include conduct--

" ing a preliminary screen. of the thodel t6 beé evaluateds obtaining the

- model; reviewing the received model; determing the data’ requirements

. ' of the-model; collecting necessary data and preparing the. data for
.y ' . use by the model; imptementing the model's computer program; running,
v debugging, and calibrating the model with supplied test data and test
.site data; and evaluating the model on the basis of experience.gained
- in all the above tasidgsbnd- comparing ‘it with -similar*models previously
. evaluated . - S v ST R
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 674. General Guidelines Regardlng the Transferablllty of Computer-Based
Socno Economic, Land-Use, and_ Environmental’ Models
n|vers1ty :of. Colorado, Graduate School of. Business Adm|n|strat|on
rendewey- JO Jr, Duea RW -Jr, Monarchi DE, et al o '
ctéber: 15, 1977 . .~ T1p o, AEN7617062
NSF/RA 770377 : o }75254/NKS '
A set of modelln%QU|deI|nes, based on the experlence of th|s research
team in |mplement|ng socio-economic, ..land-use, and ehvironmental . ~
“ models, is presented. . The .discussion focuses primarily - on the ‘char-" .
. acteristics. of a’large computer -based model that make ‘it gortable and -
- \easny transferable from. one site to another sThe guidéines pre-
\sented here are: dcvnded into two sets: thosé aﬁ a macro Ievel, syich
.as documentatlon, -and those at the: mlcro Ievel deallng more specnflcally
wnth programmmg conslderatlor]s A T S I -

. AR ty . . :
M S - g 2T P L
N . v . N &

v

e ."\'_ . et . Cs o
N - : ’

675 Ev lu t|oh of the Subreglonal jLand Use, AIIocatlon Model Fi'ﬁal ."Re;Si:Sr't'.T".:. ’
. (State *tD No. 76-2702]0- 282) AR i
_ University of CoIorado, Graduate School of Busmess Admmlstratlon ‘

: ‘Duea RW Jr, Monarchi DE/T‘aonr RA

i .. N

“October 15,.1977 ~+ . .%o 98p"' 'i"':' AEN7617062”
’ NSF/RA 770378 a_rw." L ‘ T PBZ75243/NKS
\_ Th|s paper presents a conceptual evaIuatlon of SUBREGION and exam- -’

_ines the implemented version of the models Prlmarrlyawthe model at-
tempts tb allocate ‘tharges in reglonal +eémployment to the subgeglohs

- In conjunction wth this. effort some Po ulation adestments ‘are com-.
puted for. the m| rat|on of w ers. . Per rmed .in.two'" stages, ‘this,
evaluatlon (1) ex lnes and ap ra|ses the SUBREGION mod,el as'it is
A conceptualjy described in the Pak Ridge Natioral. Laberatory: (ORNL)
\\ . % documentation and. (2) examinies ORNL's: impf&mentation of- the model.:
LV - Where appropriate, - ‘comparisons. are ‘made between the defmmon of -

: - the model, the objectives. of the Gonceptual wversjon, and the per‘form-
“ance of the madel that was |mplemented - Parts 1: .and 2 of. the report '

- . evaluate the concep‘tual and implemented- versiong of the model. oy
. appendlx provndes a detaﬂed list of: the errors and. defnc1encnes found '
S |n ‘the programmlng of the |mplemented model ‘
B . K g \ . . ,
n o e : o/ ' .
: . - + ; %,
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,Public Service Delivery and Qbanxprobler.ns _
L B v M . - .
.. B76. Selected ASPecCts. of Consumer Behavior: A Summary from: the Perspective -

- of Different Discjplines S
. UniversitY :of ||unois
© . Ferber R "7

-

- o

L1977 '531p . GI38971 T,
7 NSE/RA-77Q013: " o PB275947/NKs
e This . book proyides an overyview from various disciplines. of what,
: ”_ : is knOWN ahoyt consumer behavior in the marketplace. Part 2 pre-

~ sents €COnpmjc and PSYchological theories of consumer choice. part
. 3 reviews ynat js kqown about: different forms of c_onsumer»'be_h,avjof LA
in the Marketpjace and includes (1) decision-making in the: house-- *
o hold--how co;jéumef‘ choice js.manifested in’ thé actions of the family
e 0 unity (2) patferns of Marriage -and family formation and dissolution; ' - |
. g S (3')'mOb_l|ltgy__'('g'eog‘r‘_'aphlcajl, educational, and occupational); (4) saving ’
¢, trendsin{Q) consumer pPurchases of durable ahd nondurable.goods;: (6)
-, aew P g1s and. ideas; -(7) brand choice; (8) shopping behavior and ¥ -
‘and: (9) life styles.\-A compfehensive overview of the:

3 Ways in Which ‘psychological factors influence consumer -
¥ Presented. ‘Factors such as-television- advertising,. promo-

-~,-."?éth°d5r-'ana the role of price in consumer choice ‘are "disédséq_d . ‘ "
B/ ;,;a' 'Chapter‘s_,dea|'*wi.th aspects of the measurement and analysis. .
gpAsumer pepavior. - L CLon o/ - xS

R

o . Y

N, S - S ' - i
5 ;g Ehe ,Qr‘ga:}ation’ of Service Demery: Solid Waste Collection -
heBosal (Summdry) - Y SRR e
GotumBia Ulivergjty, Graduate school of Busi_né?s?, Center for Government - -
7 'Studies . o ) de S L
August 1976 N L 24p .~ " APR7402061 - SR
NSF/RA-770252 2 .. - - RB275699/NKs T
A L T T L IR
Iftl" response tq nationwide concern about productivity in local ‘govern- !
ment, @ large.scale, iNténsive, nationwide study. of solid-waste .manage-
ment (both ‘co|jection and disposal) ‘was conducted. . The decision- . -
_related research on solid-waste collection is concerhed with the bxtent :.
of use of the -different organizational arrangements in metropolitan '

.. - areas; the pgjitical characteristics of communities that utilize the
“4,*. ¢ various Organjzational arrangements; -the legal conditions ‘and the
.+ . . policy eNVironment created by the Federal and State governments for

or‘ganiz_a.tIOn of. service “delivery; the effect of different finé*ﬁ'cin'g _

\ modes 0N Sojid-waste COllection services; the cost structure of provid-
. ‘ing.collection gervices; and the efficiency of alternative drganfzational .
K ‘ ar_range[ne'n;s for residential solid-waste collection. - Research actjvities
. _ concerning ggoijd-waste disposal and legal conditions include the policy
#7 .. 7 environment cpeated by the Federal and State governments With .re-" .
Sl 7 “spect 10 the grfgan'iz_alion of refuse disposal activities; new technolo-
T i .- #. gies IN resoypce récovery; organizational arrangements to finance solid-
T ;,_,-‘g:. waste dispasa| facilities; and regulatory roles of local governments.
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o 678. Attitudes, Beliefs, and Transportation -BehéVior (Urban}/?’r

[

“Final Report Series, Volume .11) -

.Johnson MA, Adiv.A .
Audgust 1977 ' - 6lp

) avel Demand
Forecasting Project, Phase 1 Final Report-Series, Volime 6, Research
Report UCB-ITS-RR-77-12) . o ' LT

University  of California ‘at erkeley,” Institute o

Transportation Studies -

. Johnson MA = .
August 1977. C G143740
- PB274317/NKS

-NSF/RA-770281
This volume describes several studies based substantially on sub-
jective data reflectin avelers' beliefs, attitudes, and intentions.

Research topics were (1) the importance of various travel attributes
- as_they influerice choices among car, bus, and BART commuting, and
(2) attitades reflecting basic preferences for auto and transit travel.

ter 1 presents definitions of beliefs, attitudes, and intentions

- for use throughout the text and it discusses the relationships of the
concepts to each other, to objective measures of physical phenomena,
to the concept of wtility, and to behavior. Chapter 2 describes a
study’of 10 different travel*attributes and their relative influence
on- choices among car, bus, and BART for -traveling to work in'the
San Francisco Bay area.  Attributes include cost, total travel time,
dependability, relaxation, safety from accidents; use of time while
traveling, flexibility, seat availability, safety from crime, and

. .wait‘ing-'time. Chapter -3 describes two studies of attitudes related
to the basic- characteristics of auto and transit travel that.do not -
vary substantially for different trips. Re erences, tables, and -
‘figures are included. . . ' s L

v

Forecasting Travel Demand ‘in Small Areas Using Disagg‘regated Behavioral

Models: A Case Study-(Urban “Travel Demand Forecasting Project,  Phase’
University of California at- Ber‘keley,,"'I'nstitut‘é_ﬁofﬂ Trar]’
‘ | . Gla3ta0
NSF/RA-'770282‘ , St , : ' B274318/NKS _

' The patronage of a new transit system proposed [for ‘a suburban city
in the San Francisco Bay area is predicted usind disaggregate be- -
havioral models of transportation choice. Features of the study -
include (1) detailed transportation alternatives gth‘e models that were
used estimated the probabilities of choices among seven different

1

splor)t'4a'tion Studies '

travel modes); (2) calculation of time and cost data neede'@'as input -

~ ‘to the forecasting models with hand measurements of walk distances
- for_each person in the sample, and descriptions of trips both inside
and outside the local area; (3) a method based ‘on iterative propor-
tional fitting used to.correct for unrepresentative sampling of the
population of potential bus users; and (4) analyses conducted to test
- and compare the accuracy of the probabilities estimated by different
behavioral models, using data available, before the bus system was
running. Implementation of the forecasting methodologies was suc-
: cessful. Estimated probabilities of using currently available*travel
modes had little relationship to current behavior, and the estimated -

-
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.,?'?pr‘obab.ilixlies of using the proposed bus: system had little relationship
_to people's intentions to use:the system as reported in telephone
interviews. Resuits suggested that the behavioral models used can
.. -be feasibly applied to travel. demand forecasting. in small urban areas,
. but that additional development and testing of ‘the models shouid be
" done before they are.used as a basis for policy decisions. . '

680 Alternative Food -'Delivery Systéms: An Eiblorétor.y-. Assessment -
' . Experienced Resource Group, Inc. . = - LT
. '308p . AER7707184

September 1977 Dy
© PB275667/NKS '\

NSF/RA-770298

3 r

o . ‘ . . |
y Alternatives or modifications to -the’ present food delivery system may
< be needed if the system-is to work - effectively in the face of emerging
-economic, regulatory, and social forces.. This study examines and . ..
assesses the food delivery system and its alternatives in.terms of what
‘we know about their adaptability to these  emerging pressures. The '
" study emphasizes the delivery system for. fresh fruits and vegetables.

. Information was gathered from a review of .over 2,000 publications

" and over 100 interviews with experts in various facets of the food '\

~ _delivery and marketing system. -This assessment. leads to the conclu- " 3
- gion that four-clusters of research needs stand out apove all others. = %
Research is meeded that will reduce the energy dependence of the ' \

. food delivery system, develop workable approaches to inner-city food -
J: . ‘distribution, streamline and. rationalize the regulations imposed upon
I the food. delivery system, and improve the efficiency of -the delivery

- system. . . ' - : .

,

Applied~Physical, ‘Mathematical, -and Biological 5ciénce'and-'Eng_»i.he‘ering_ .

Phy'siC'aLlL'Méthemati'ééil and Engfneer;'irig Applications
681. Mach_iné Tool Industry in the ._Ger'mah Democratic Republic (DDR) and in
the Federal Republic of Germany (BRD), Suppl_émept to the Multi-Station,
igitally -Controlled Manufacturing Systems Workshop- (January 1977,

Milwaukee, Wisconsin) - P . _ 3
University of Wisconsin at Milwaukee IR :
~ January 1977 " . . 47p R APR7611416
- NSF/RA-770105 LT o N - PB276292/NKS-

As a direct resuit of the Flexible Manufacturing Systems (FMS)
Workshop, - two projects were undertaken and are documented. First,

a central information base is being established at the University of
‘Wisconsin - Milwaukee. Second, as a result of great interest in the = ™\
‘research and FMSs in the Federal Republic of Germany (BRD) and

the German Democratic Republic (DDR), institutions .in both countries
were visited. The objective of the visits was to obtain an overall

_ $
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summary and impression of the status of the FMS development and
research. |In both countries there are, large, well-financed educa-
tional programs in modern manufacturing at the universities. The
universities enjoy a close working relationship .with industry and
have ‘actjvely participated in the design and implementation of FMSs,
- both as experimeifital systems in their own labs and as -operational
‘systems in industry. Information included is based on’ multiple-

interviews as well as personal observatjon.

9

Fifth NSF Grantees' Conference on Production.Research and Technology,
September 26-29, 1977, Cambridge; Massachusetts

- Charles Stark .Draper Laboratory, Inc. . .
September 1977 -~ | . 195p APR7418173 o
" NSF/RA-770251 ‘ ' L ' : .-+ PB274157/NKS. - .

The National Science Foundation's (NSF) Grantees' Conferencés en
Production Research and Technology are forums for presenting and
discussing work done in-a particular group of NSF-sponsored pro-
jects ‘and closely related indlstrial projects. At this conference 22 -

. papers on advanced research and development in automation and ‘

~ produ®ion ‘technologies, -with special ‘reference. to the discrete goods .

- industries;Fwere presented. The conference brought together grant-

.ees of NSF-and managers, scientists, and engireers most responsible © -

. for applying research results to the increase of industry productiyvity.
. Papers cover such topics as optimal- planning -of computerized manu®
~facturing 'systems, computer-aided injection moldihg system,. systems
engineering of hierarchy computer control* systems, and exploratory
-research -in industrial modular assembly. . o R

e Y
Optimal Planning of C;Omputerized Manufacturing. Systems, Unit Machining
-Opérations - Part 1, -COFORM -. A Code for Machining; Volume 1 (Report

~ No. 5)- =~ o _ .
- “"Purdye University, School of Industrial Engineering

Rose DW, Solberg JJ, Barash MM . o )
July 1877 » I B 213p © . APR7415256. .
NSF/R_A-7702_67_ s ' . ' .  PB274265/NKS

- COFORM (COding FOR Machining), a céde that represents machined
~surfaces, may be used as input to computer-aided process planning
systems. It describes the parameters necessary to geometrically
describe a machine surface.” This enables automatic process planning
and-selection of unit machining operations' necessary to produce the
- described machine surface. COFORM acts as the medium through
~ which data is passed to the Automadted Process Planning and Selec-"
.~ tion' (APPAS) program, which selects unit machining. operations for
- the described. machine surface. COFORM has flexibility, allowing
- "other automated process:planning an selection  programs to use this.
simplified data entry procedure as-the input medium. Since COFORM
describes the specific characteristics (the machined surfaces) of the
part, the complexity (and length of description) is greater than any

. -
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presently available coding scheme." COFORM is designed to supply

* ‘the necessary information to algorithms that select the machine tools .

‘ necessary to manufatture the specified part spettrum,’ along ‘with the ~
manufacturing processes that will produce the machined, surface.
Presented in. Volume "1 are the structure and format of COFORM; the

-~ . process for attribute default; intialization of COFORM; and data acqui-

. " sition using COFORM. Appendices to Volume 1 describe the user _
.manual and coding examples. .Volume 2 ‘appendices present flowcharts
for ‘COFORM, source listing of’ COFORM, "data file for INIT and the
resulting block- data subrou_tine,',itelaxed' input restriction, flowcharts
and source listing for INIT, and a glossary of COFORM terminology. .

. . ', . \ e . ‘ 'T- ‘ ~‘ - . . ‘ ) i . . ’
'684. Optimal Planning of Camputerized Manufacturing Systems, Unit Mac_hir‘ﬁhg

Operations - Part 1, COFORM. - A Code For Machining, Volume 2

gRep'_ort”No. 5) ' o, ' v o
. Purdu#¢ University, School of Industrial Engineering

Rose DW, Solberg JJ, Barash MM . S . t .

Jul?__/. 1977 . - . 193p . .~ "APR7415256
NSF/RA-770268 - ‘ e -, . PB274266/NKS
' See entry 683 for abstract. . -
.685,. Computer-Aided Injection Molding System (Progress-Report No. 4,

<. November 1, 1976, - August 31,-1977) e
- .. 'Cornell University, College of Engineering, Injection Molding Project
.~ -Wang ‘KK, Shen SF, Stevenson JF, et al. . o L
- . September 1977 - - . 136p - "APR7411490 = ]

" NSE/RA-770272. . . . . .. .PB2T42T5/NKS . 4

~"This project applies ‘the science of several basic. disciplines to advance’ '
© the state of the art.of injection molding. In this attempt, injection
" molding is treated g a system of mold design, mold manufacture, and.
process control; each element involves the use of computer techniques
dealing with such problems’ as part geometry, numerical simutation of
fluid- flow, ‘process .optimization,. and generation of NC tape for machin-.
ing. Objectives are (1) to identify and solve rheological problems- of '
lprimary"-importante to the analysis of injection molding; (2) to develop
numerical simulation schemes for predicting mold .filling, packing, solid-"
ification, and, possibly, the properties of molded parts;. (3) to develop
- --.experimental techniques to monitor process conditions precisely for '
verification of simulation models and to provide data for numerical
simulation; (4) to establish quantitative guidelines for mold design, .
process control, and’ selection of equipment as a by-product of the
work described above; and (5) 'to develop and implement an inte- ,
grated. CAD/CAM system to demonstrate the feasibility of automating

injection molding as a system for improving _productivity. '

18
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686 Machlne Intelllgence Research P‘Dp'l/e,.n to In 1975| A toma’i' 1977) g
‘Project -4391 11 Seventh Repor\t, No &eﬂ = . duly 317
-"stanford Research |mstitute . : E . 4 _
. Rosen C, Nitzan D, Agln G, ¢t d N E ‘ 074
August 1977 S | N §p : ‘ APR 4122/NKS
NSF/RA 770287 ' . ' S

' ’ b comp
e
' Thls prOJect is developlng a &hghamrﬂ /effec?ﬁ Qdaptablantact otsr- _
. _controlled system of manjp\ K ramm dhs' and ¢ em Mate. non-
contact sensors that.can eésn /R‘QQ ro ks wiy to perf f BV stie lal-
,handllng,tmlspecti:onb a?\g/zsy ta jnat, ahdthe "aid ev,cis ‘ F:S' .
voice control, a keyboa igh i ter eport. other Conty,, Five
~principal topics are dlsQuésed égl thls &o mon (1) For5w35 dey Q'led
- Part Mating - A three- axlr p”/'a‘ Q Vled 1 Yiop 'unit tasks re |Qped/
attached to the Unimate y ist o by aggembW e; (2) QUlr‘--
by e mh Hoh ISR SR T i
h ¢ ed an mpPNe
-element solid state TV Qarf'ﬁr?/thé n? it to . '\ the z-G ing w,?t of
the above three-axis accafﬂmo Q Qh uf'f ‘\Ssl "'form b0'£|at0r~ h \nsuéH
f dba;:ck I:;}y t{\e Unlmate, (l13 “'Q“'\put& opepatéeq Manlﬂ? y anq Qam\ng y
: system for training -a MANi afficie cauOn Curaté
,o: 3 r;novmg conve);\or line qu’/as Q\/eIOVpPQd o, Qommug 31:-;?” IMDIS”"D
- uted Processing - metp® Y aeve nd (5 commu softwy ong _
computers in the distrihytSd énf\ am, efllf\g t?\ T rainind on S ys; _
Initial high-level softwarg Tor Qrarf' Q autom 3" Q'h for
new tasks has been improVed’ '

jon Ty ' . ~Or |ent

687 General Methods To Enable RapQﬁﬂh \l\ \/|?‘)st 15 Acqwr‘e, ugust 5'\
Transport Workpieces, Thirg Nep CAUg 976 - A ) 1977)
University of Rhode_ Island | ‘ . '

'Birk J, Kelley R, Badami v, &t 7 - . 39/35 '
1977 . 27 ‘ APR 20/NK
NSF/RA- -770288 P ppar?’ S
' AR 48 the ’ndu 3trj ia) '
Methods are being devem?&d s hcrp,v? he usMange of and appli-
cations of robots.  The (iMit? Qh\g Worky. of humar? res®nig chamca'
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4£§8 P’:Qrammable Assembly Research Technology Transfe,r to Industry, Flnal
R ]t SRR
ST westmghouse\ Electric Corporatlon, Westlnghouse R&D Center, SRI Inter-"
A nathna| Charles Stark' ‘Draper Laboratory, Inc. ,.Unnverslty of Massachusetts
- b"aham RG, Csakvary T, Shum LY, et al :
- Octopep 31,.1977 5 - 15p © ISP7624164
NSF/Rp-770300 . - © PB27S671/NKS

stud|es of real batch assembly operatlons revealed that the potentlal
exists for a 4 to 1 productiyity improvement through the successful
- |mp|ementat|on of adaptable-programmable automatic assembly systems
. : (APAS) Such a significant productivity increase could improve our
-.'  +  nation's co petitive position and. stop the exodus of batch assembly
- .activity tofforeign countries.. A worldw:de state-of-the-art review
led to the conciusion that a good APAS technology -base emﬁs, much
of it resultmg from previously funded NSF/RANN programs; but
' there are some voids. Applied research is needed on APAS software,
- - vision systems, programmable parts feeding equipment, and total
S ‘system integration. . Furthermore, S|gmf|cant reductions in equipment.
Lot cost and cycle tlme are essential to increase the number of batch as-
. . - sembly operatlons that are good economic candidates for automation.
- The successful transfer to industry can be accelerated via a pilot
: program, during which a representative product line, small motors,
_is automatlcally ass [?bled and data are gathered to conduct a
'”technical, economlc, and human resource evaIuatlon ’

: _589 M den,ng and . Performance Analysls of Maxnmum Data Rate and Time Delay
OF an spLC Protocol (Report No. 82)
ru"due Unlverslty, Schools of Englneerlng, Purgue Laboratory for Applled
d rial Control '
me jeers |G, Mowle FJ . 4 - . '
- M ay 1 9 7. : 99 - '-APR7307822
NSF/RA 770345 - - | ' . ' PB276000/NKS

R Thls report models ‘some of the protocols dsed for. controlllng the
. phys|cal links~of a computer network. It .considers a full ‘duplex with

v ' a bit-oriented line protocol, specifically IBM's Synchronous Data Link
congrol (SDLC). Two performance measures for the SDLC protocol
were examiried: (1) the maximum average effective data rate which
can be -achieved and (2) the average time delay for a'single message.
A ﬁ:)odel of the occurrence of line errors and their effect on the rela-
tionship between achiévable data rate is also developed. An evalua-
tion for modelling a subset of the line protocol. is the basis for a.
simulation. from which the average time delay can be derived.
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- '690. Reliability Analysis of the Proposed Hierarchical Computer Control System
. . for Large Steel Manufacturing Complexes (Report No. 93) S -
-~ Purdue .University, Schools of-Engineering, Purdue Laboratory for Applied
" - Industrial Control e " IR ' . " S S
Hiatt WH, Petersen CC =~ . S U
September:-1977 . . - 213p : APR7307822
NSF/RA-770346 T S - PB276200/NKS

e
e

The. proposed hierarchical computer.control system is anintercon-
-nected network of computgrs/controller‘sf designed to coordinate "and
operate a large steel production complex. This report demonstrates
how reliapility/availabﬂity.analysis is used to assist in the design of
' . the control system. In a brief description of the control system, the
i hierarchy, finterconnections, redundancy, the main computer, other
- computers, and consoles are discussed. The GRASP simulation pro-
~ gram and its application to U.S. Steel's; computer system is summarized. .
~ "An assessment of component failure and repair characteristics of the '
system is made, and results of the reliability analysis of the control ‘
. system are presented.- Two programs are presented in the appendices:
(1) Disc:Analysis_Program and (2) GRASP Program Data for Model 8. .

P éi'g- ﬁ : L&

o

691. Optimal Scheduling of a Multiprocessor-Multiproduct Plant Based on
. . Received Orders (Report No. 96) . . . : L -
Purdue University, Schools of Endineering, Purdue Laboratory for Applied
Industrial Control ~ - ' ~ o * .
" Naaseh-Shahry H, Koivo AJ : : C
May 1977 . : 102p . ' APR7307822 -

' NSF/RA-770347 , . o . PB275890/NKS

'-Thjs-repor‘f-preéénts.a'.possi'b'I‘e approach to the problem of scheduling
. - production. according to received orders. In.a multiprocess_or-multipr'.od-
- uct plant one of the problems  of production scheduling is to deter-

mine the amount of in-process inventory levels, because having an .
inventory .will provide a fa’"sp.delivery to a customer. It is desirable
: to follow a production schedule such that customer orders _are filled
o ‘as_soon as possible while total production ‘cost (including inventory
.~ cost) is kept at.a minimum. This report presents a formulation of
' the physical constraints into mathematical terms and’ a feasibility
‘study showing the application” of these equations in optimal schedul- .
_ing of a primary mill based on the received orders. The plant de-
_ scribed consists of seven processors, two in-process inventories,
~ . and one final inventory. A sample problem is presented which in-.
cludes schedules for 6 months. The appendices include (1) input
}rmat‘ used in this report; (2) MPS format; {3) optimal values
onstraints; and (4) optimal values of variables. . %

"
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692 Dr‘edgmg in Estuaries (AnGwde for ReV|ew of Enwronmental Impact State- =
ments, S"ymposuum/Workshop Proceedlngs, March 1977, Reston, Vlr'glnla)
" Research Trlangle Instltute Oregon State Unlver5|ty

""" - Massoglia MF .. . » .
- March 1977 , _ 247p K AEN7101908AO3
NS F/RA-770284 - : o PBZ74799/N KS

The purpose of this symposmm/mrkshop was to famlllarlze various
user grotips with the Guideélines for.Impact Assessment of Dredging in
(Estuaries prepared by Oregon State University (OSU). The guidelines: -
provide-a methodology intended to ensure that the quality of the data
- contained in an Environmental Impact Statement (EIS) is adequate to
comply with the intent of the National Environmental Policy Act of
1969 (NEPA). 'The guidelines, used in -conjunction with this symposium/
workshop proceedings report, are intended to assist the Corps of :
Engineers, the Environmental Protection Agency, the Maritime Adminis- -
- tration, estuary managers, and individuals in the extremely important
- process of evaluatmg and preparing environmental impact statements
. for dredging in estuaries. The symposium/worksHop lonsists of a
y: - series of presentations by the OSU research team; four concurrent
: workshop sessions; presentations by individuals fr'om public and priv-
~ate organizations inwolved in planning, decision making, regulation,
-~ and evalation of estuarine dredging; and a public ‘session..

r
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693. Earthquake Prediction; Uncertainty, and Policies for the Futurg: A \
Technology ‘Assessment’ of Earthquake Prediction, Final Report. '
(SRI Project EGU3471, Center for Resource and Environmental Studies, -

. Report No. 19)° = . . o ) ’ -

+ Stanford Research Institute, Center for Resource and Environmental' Studies
weishecker LW, Stoneman WE, Ackerman SE, et al =
January 1977, ' ’ 311p - G143870 = - 4 .
NSF/RA-770161 - T PB275581/NKS | '

» The purpose of this summary report is to present-:f'or the benefit of

v public policymakers and administrators, scientists, businessmen, spe-

" cial interest groups, private Citizens, and the media--the findings of \
a recent comprehensive ‘technology assessment of earthquake ‘prediction.
This assessment focuses on (1) background on earthquakes; (2) out- N\ -
look for earthquake prediction; (3) responding to earthquake prediction; \.\
(4) public policy issues related to. earthquake prediction; (5) regional .-
~ planning for uncertain predictions; and (6) the long-term outlook.

694, Bibliography of Earthquake Engineering ‘
. Columbia University :
Kanai K, Shinozuka M : TR R
August 1977 : 500p . “ENV7307756.
NSF/RA-770304 . PB276249/NKS
This bibliography of earthquake engineering literature includes pub-
3 lished articles up to 1971. Main topics include (1) earthquake;. (2) .
“ground vibration; (3) ground; (4). structures; (5) earthquake damage;
(6) earthquake resistant structyres and design; and (7) foreign coun-
tries (seismic intensity, Seismicity, earthquake damage, earthquake
resistance regulations). The list contains the reference number,
author's name, title of the Paper, and name, volume, year, and page

of the source in which theé Paper was published.
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'695. Bibliography of Field Studies,of Major Earthquakes in.Japan (B'\qllgtinl‘of T
_____.____._,the_Ear:thquaKe_Rgsear:ch,:_l_ns.tjIUI;_,,_,fMD_l,ume_AZ_, 1969, pp271-394) - .
- Columbia University, Department of Civil' Engineering - . O N
" Usami T, Tsuno J, Shinozuka M~ ;. - R A
.+« August 1977 B 332p . .~ ENV7307756 - _. .-
 NSF/RA-770305 S -PB275864/NKS ™

This bibliography of. field studies on’major -ear‘thq.uakes'irﬁ- Japan in- .
cludes papers concerning the field inspection, seismometrical studies,

. studies of related phenomena, and investigations of damages which = .

- were published prior to the end of 1965.. The ‘list contains "the follow-

ing: (1) reference number;: (2) author's name; (3) title of the paper;

.(4) name, volume, year, and page of the Bulletin in which the paper/ .
.was ‘published or the name of the publishers; (5) name and year of ~

_ the earthquake studied; and (6) the main topic of the paper. Paper
are classified by the.year of the earthquake and by main topic. . Date, ' !
name, latitude, longitude, focal depth, magnitude, and reference *
number of the earthquakes are arranged.in a table. ‘ L7

696. Simulation of Strong Earthquake Motion with Explosive Line 50urce\75\c_cays
_ (Final Report, November 15, 1976 - October 15, 1977) o .
Stanford. Research Institute o . o IR S
Abrahamson GR, Lindberg HE, Bruce JR .- . v - C
October 1977 . . '52p - ENV7623273 *
NSF/RA-770306 ~ S - PB275220/NKS

This report describes an experimental investigation. of ‘the feasibility-
- .. of simulating strong earthquake motion with contained explosive line
source arrays. The technique consists of détonating a plane array
. of vertical line sources in the vicinity. of the strdcturé to ‘be tested.
In a full-scale test the array might measure 100x30 feet, consist of
10 to 20 vertical bore holes 30 feet deep, spaced on 5- to 10-feet cen-
-~ ° - ters, placed about 30 feet from the structure to be tested. Reusable -
A hardware was developed for producing contained explosions in a 1/3-
scale source, instrumentation was incorporated for hardware diagnostics
_ and output measurements, reasonable acceleration and frequencies .
+  were obtained in soil with the 1/3-scale source, and repeatable results
e demonstrated. Estimates based.on the authors' current experi-
" ments.show that in a 100-x30-foot array, a 5-Hz pulse with @ 0.5-g-
( peak 'acceleration can be produced with less than 100 Ib of explosive.
.-A complete train of -oscillations typical of strong .earthquake motion,
with a total duration of 10-s and peak accelerations reaching 1 g, is
" estimated to require about 500 Ib of explosive fired in 10 detonations.

- 26 g ‘.l
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_ 697 Evalu tion of the Effects of Travellng Selsmlc Waves on . the ‘Thr‘ee-
' 'DimeRsional Response of Structures {{Rr-7720-4514) 3.0 o=
.. 'Agbabian Associates, Engineers andCdnsultants }
. +° Werner SD, Lée LC, Wong HL : t v
N " October 1977 . ] : '1»6;1".p ' ENV750§4‘7§ : .
S NSF/RA 770310 L o , PBZ75869/'N‘KS '

‘. e

- [ Although usually not considered in‘design applications, the spatnal
variations of ‘incident seismic wave motions may, under certain cond|-
.tions, have’ a profound influence on the response of structurés.
new methodology has been developed"for analyzing the fully three-'
dimensional dynamic response of strlictures. that are (1) above the
ground, -elastic, and have an arbitrary configuration; (2) supported

- on any number of rigid- foundations oﬂarbltrany shape that r'est on
the surface of an elastic half-space; and '(3) subjected to input mo-

~ tions from body or surface waves wntﬁ%arbltrary excitation frequen-.
.cies and angles of incidence. , The supgrstructure is represented by
a finite element model; founda?flon/soll teraction effects are analyzed .
using a continuum method.. This repon describes the general method- . :
ology and:presents. an. exampleNof its a pllcatlon to the analysis of a
simple single-span. brldge/soll%ﬂ/stem bjected to.incident SH-waves.
- The analysis demonstrates the l?hport' ce of traveling wave effects
and the influenee of different apg| hicidence on the three-
dimensional bj‘idgg response chﬁ?ct' o '

'a% ‘ '-',_.

Seismic. Reslstance (Interlm Grant Repor‘t I
weidlinger Associates, Consultmg Englnee ® R : v

Isenberg J, Wright JP e u"‘&f I S . T
“July 1, 1,977 ; _ 31p % ENVP769838
NSF/RA -770312 . T e PBZ75214/NKS ‘

A survey of the char‘acterlstlcs df und ground water plpellne systems
that may. affect their seismic performahck was conducted  in order to -,

- (1) establish a data base on the typesfof) water plpellnes that are in.;,

~ .. current use, including materials, sizes, types of joints, depths of J,

_-burial,”and backfill condmons;R (2) determine perceptlons of seismic?’
. risk among water utilities; and (3) collect data on seismic- performarice

i - of water pipelines. The s r’\/ey guestionnaire was mailed to 516 water
utllmes, mcludmg whoIesaIQ's i retailers, in the United States. -;; ,-;’

esttmg systems, - perceptlons of
seismic r#k and expernences Of damage m plpellnes

B

-'q “
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'699. Developmént of Interference Response Spectra for Lifelines Seismic Analysis

-~ Weidlinger Associates, Consulting Engineers _ T
_Nelson 1, Weidlinger P ' .
- July-1,-1977 _ _47p. ' ENVP769838 =
NSF/RA-770313 ' . ' 'PB275215/NKS

The authors contend that the dynamic r‘espo.nse of a pibe network
system may be. determined by numerical integration of the appropriate
equations'of motion. An important criterion for failure of under-

_ground pipes ‘subjected to seismic loading is the strain, or difference

in displacement, between two points along the pipe. The concept of

" interference. spectrum has been introduced to deal with this. problem

.when dynamic effects are significant. The approach required to .
- analyze a multidegree of freedom pipe network is outlined. The case
of only two connected pipe segments is treated in detail and shown
to be equivalent to a single degree of freedom system. The mathemat-
~ical treatmept is described in detail and the computer code developed

is described. . Numerical results are presented:for both the El Centro

1940 and 15250 Ventura Boulevard 1971 input records. Results demon-

strate that it may.be possible to estimate, or at least bound; interfer-
ence spectrum without actually computing it. Finally, it is noted that,
for long periods, the absolute velocity spectrum is approximately the

same as the pseudovelocity spectrum, -which in turn is readily available

for“most earthquakes. o

ZOO.. Strength Characteristics of Jointed Water Pipelines (Interim Grant Report -

No.

IR-3) : :

- Weidlinger Associates, Consuiting Eﬁg‘lﬁféEFsﬂ- '

Salvadori MG, Singhal A
July o

1977 86p . - ENVP769838

. NSF/RA-770314 o N ~ . PB275216/NKS

This. }j_eport is the result of a thorough survey of the literature on
underground water pipes. It aims to establish a static "failure ma--

trix met_l;\odology." Most of the data and examples are limited to cast-

“iron pipes of 4- to 36-inch diameters under static conditions. A

géneral description of a typical pipeline network .is presented, with

particular emphasis on its geometric configuration..and physical charac-.

teristics. Strength properties. of typical pipeline ‘and joint materials

% ape described. . A resume of test data on pipeline joints is given,

along with a correlation of the test data with th'q*sults of elementary
‘theory. Standard pipeline design methods also-ar€

pipeline modeling data are presented, and’ typical entries nee for

" a-static “"failure matrix".are derived. The "failure matrix" es ablishes%

failure charac’t‘eristicsy'f"o'r various types of pipelines, depending on
their geometric configuration, their materials, - the materials of their

. joints, and.their‘ support, ‘operating, and.loading conditions.

4
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~701. Behavior of Underground L|feI|nes in Selsmlc Environment (Interim Grant -
. - Report No. IR-4).
Weidlinger Associates, Consulting Englneers

‘Weidlinger P : o D '
July 1977 S 25p._ .. __ENVP769838___ -
NSF/RA-770315 L ‘ PB275217/NKS

-~ The research attempts to formulate a comprehensive procedure based
on a consistent theory for the analysis and design of underground
- lifelines in seismic environment. Current procedures of engineering
seismology are. not sufficient for this purpose, and the detailed defi-

~ nition of the. displacement field due to seismic motion needs:to be -
extended to include spatial and temporal variations in a broader

. frequency range. The displacement field may interact weakly or
strongly with a buried pipeline, depending on the pipe's dynamic
characteristics as modified by the surrounding soil. The effect of
this interaction is presented in an "Interference Spectrum," which

. gives the peak response of a damped oscillator, subject to simulta-
-neous excitation at two spatially separated -points. Spectral ampli- -
tudes are used to determiine the response of the system, in terms of
a ‘"Damage Matrix," which quantifies the failure parameters of a
system consisting of various types of pipes, joints, and other details.
For purposes of risk analysis,. opt|m|zat|on, and cost-benefit studies
-of " ex|st|ng or planned systems covering large areas, a statistical
method is developed which provides the expected value of free field-
gradients, -as affected by subsurface and geology. These gradients
are used to estimate the probable performance of the system dur|ng
an earthquake defined by a Power Spectral Density function.

702 _Seismic Shears and Overturnlng Moments in. Bunldlngs (Civil Engineering
Studies, Structural Research Series No. 441)
' Unnver5|ty of tllinois at. Urbana’s\\
- Smilowitz R, Newmark NM
“July 1977 . s __145p . ' AEN7508456
NSF/RA-770317 . T R P8275678/NKS

Seismic force distributions" for snmpllfned computatlon of shears and
~ overturning moment for preliminary design of buildings have  been
generated. A parameter study of the significant variables has-been

“made to determine the applicability of the proposed distributions,
which are intended to give greater accuracy than do existing proce-.
-dures. The parameters studied involve the type of building, whether
- shear wall, shear.-beam, or a combination of the two, the uniformity
of. the structure along its height, the spacing of the lower modal fre-
quencies, the fundamental frequency ‘relative to the interséction of
the constant velocity and constant acceleration branches of the re-
sponse spectrum, the slenderness of the structure, and the shear
wave velocity of the soil on which it is founded. The distributions
-.should be applicable to the majority of structures of either frame,
shear wall or combination-of the two lateral resisting structural
‘systems. The study methods and results are presented Tabular
and graphlc materlals are lncluded e

¥,
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© 703. Studies on the Seismic Design of LowFRise Steel Buildings
) University of Illinois at Urbana-Champaign, Department of Civil Engineering
Montgomery JC, Hall WJ - Lo . '
July 1977 . o 181p AEN7508456

NSF/RA-770318 . PB276733/NKS
. ' . L . . B — = .
“The seismic analysis and earthquake resistant design of steel low-rise
shear buildings, moment frame buildings, and x-braced frame build-
ings are studied. A number of two- and three-story buildings were '
.designed according to the recommendations of modern building codes.
‘The forces and deformations geneérated in the buildings. under the
North-South component of the El Centro 1940 earthquake were assessed
by time-history analysis. The base story was found to be the critical
- link in the lateral seismic load resisting sytem for the shear buildings,
‘ the moment frame buildings proportioned with weak columns, and the
" - x-braced buildings considered. Two simpler methods of analysis, the
modal method used in conjunction with inelastic response spectra and
the quasi-static building code approach modified to explicitly take in-
elastic. ‘behavior into account, were evaluated for use in calculating
response quantities. The authors concluded that the quasi-static
building code approach is the most appropriate procedure for the
practical design of low-rise steel buildings of the types considered.
Finally, the .application of the study results to practical design is .
~discussed. ' ' — :

Y

‘Chemical Threats to Man and Environment
- p o

704. Investigation of the Feasibility of Tertiary Treatment of Municipal Waste-
‘ .water Stabilization Pond Effluent Using River Wetlands in Michigan
" Williams and Works ~ : o : ’
Sutherland JC o ‘
- 1977 '

. 179p =~ ENV7620812
NSF/RA-770222 - ‘

PB275283/NKS

" The engineering feasibility of using Michigan river wetlands for terti-
-ary treatment of municipal wastewater stabilization pond effluent was
-exarﬁined in relation to the alternatives of upland spray irrigation
and chemical tertiary treatment. Seventy-five Michigan Southern Pe-
ninsula rural municipalities with populations ranging from 360 to 2,800,
served by treatment ponds, and with proximal streams, were visited
in aerial reconnaissance. Of these, 35%-40% are estimated to have a_
viable wetland alternative for tertiary treatment.’ The wetland method

 is estimated to be, the most cost effective at pond-wetland distances

_less than four miles. The anticipated low or zero land cost and mini-
mum of on-site hardware are favorable capital cost advantages. Opera-’
‘tion energy consumption would be minimized by low site pressure-head
-requirements and the generally low-lying position of river wetlands.

- The potential capital cost savings in use of wetlands average approxi-
-mately $320,000 (1977 dollars) relative to upland irrigation, and ap-




/7

proximately $150,000 relative to. chemical treatment. 'Discussion and

meetings with personnel of the Wisconsin Department of Natural

Resources have igdicated positive interest in and potentially wide
. municlpal appllcat n of treatment.of wastewater using wetlands.

\It ) . . ) ,‘Ih . 'v'
ik : . s ‘“\" '

\ 705. Missourl Lead Study, . Volume 1 (An lnterdlsclpllnary Investigation of Envuron-

N

\ mental Pollution by Lead and Other Heavy Metals from Industrial Developmen’
\ 'in the New Lead Belt of Southeastern Missouri, Final Report, May 1972 - .
’_ ) University of Missouri, Interdlsclpllnary Lead Belt Team
Wixson BG, Bolter E, GaIe NL, et al = :
1977 o , . .566p AEN7422935A01
NSF/RA-770263 & : : PBZ74242/NKS

.

An |nterd|scan|nary research team has studied trace contamlnants
~ associated with the production of lead for the past 7 years The
_ study areas are described along with a history of lead mining in

Missouri, geology,. mine and milling procedures, and lead ‘smelting
.operations. The "New Lead Belt" 'is contrasted with century-old
‘mining’ ‘problems encountered in the "Old Lead Belt" district. Econo-

mic benefits .are ‘discussed regarding national and international mineral
. impacts.. Reseanch has determined the background values, established

natural baselines, and evaluated the lead ‘mining and smelting industry.

Sources of trace metals in the environment were found to be associated

with/ the mining-milling operations, transporting ores, and the smelter-

refmery process. Information storage and retrieval systems are docu-
mented for sample handling. Analytical procedures for studying lead
~levels in, deep’bone are presented along with a summary of findings.

Other adva ced "analytical studies-for thallium and the use of Drosoghll

(fruit flies) as an environmental monitor are described. Volume 1

focuses.on air quality, soils and geochemical stud|es, water qua||ty

'studles, and water quality- blologlcal aspects

. ’ﬁ‘?-l D }/'! . ‘ ot R .

706 Informatlon and Technology Transfer Program for the Natlonal Science

'Foundation

Envuronmental Quality Systems, 'Inc.'~’ -

- May 1977 _ - 30p ' ENV7618492,
NSF/RA~770285 _ : . PBZ74259/NKS

s The spelelC components of this: study |ncIude (1) a review of the
! . present technical outputs of the Chemical Threats to Man and the
- . . Environment (CT) Program; (2).a systematic categorization of alt
— , users. of the CT program and the information transfer mechanisms
! " used to'reach users; (3) the development of lists of users in each
. category arranged according to the cognizant organization in the unit;
' and, (4) the preparation of this report incorporating the products of
. all tasks into a format which guides the utilization of. research results.
. .- A program is suggested to.help coordinate delivery of information to
. thHe. hierarchy of ‘users identified as beneficiaries of the program. .A

-

@

v L s .o . L . . w3
\ : T R . . 38 . . ".'




~ MISSOURI

KANSAS CITY

Woshington
-~ e
s Dent County
County o
” ron. Count

. Reynolds Coun
VlBURNUM TREND. }

—r— .
- 0 80 - 100 Km
SCALE

N

NEW LEAD BELT

: SMELTER

WATER..

\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\.
\
\
\
\
\
\
\
\
\
\
A
\
\
\

O SAMPLING - . ‘ *
“SITES @ MINES
CONTROL .
SANPLING
S * SETTLING PONDS
N —R
0 -8 10 Xm ”""""""4

SCALE

" Figure 1. F'nThe'New Lea_d'Bélt,of'Southeast Missouri

L 4

See Entry 705

C—-

32



v

Self~Gorrecting Information Transfer System (SCITS) is pr65 A

User groups and information transfer media, shqrt- and full”
program elements are discussed. The appendix Includes sou

707. Chemodynamlc Studies on Bench Mark lndustriaL,ChemicaIs (AnmJ
Oregon State University, Department of Agrlcultural Chemistry

ré
% ) po.sslble additions to user lists and abbreviatlons used in- this h\\

an
rc Q\\

tt B

r

Re
a-l \r‘}

—Chiou-CT, Freed-VH . -
1977 - 43p | AEN7617700K~5
NSF/RA 770286 _ ~ PB274263/N
. 1 mi
The project attempts to (1) measure the basnc physical and ¢ he \

properties and processes that govern the movement and per'

of industrial chemicals in the environment; (2) compile these vy \Y,

v ties for the selected "bench mark" chemicals and construct 2
structure actjvity relationships based on the available beha
(3) predict the persistence and transport behavior for new ¢
icals from the measured' properties in reference to the estab
. structure-activity relationships; and (4) survey the Interatt—l
physical and chemical properties of selected "bench-mark" ch
.The b%slc physio-chemical data include: aqueous soléxbllltle
and 34°C), octanol/water partition coefficients K (20°C), an

“inverse linear relationship tween ‘log K and log S at 20 Ci/ -apr\:\ ¢
(.Ilnear relationship between the“partition coefficient and vap® VBPQ\\M
- for aromatic hydrocarbons, organohalogens, aliphatic acids; e

rates of organic chemicals and.water from a number of one-¢

and multicomponent systems

*
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708 Field Investigations of ‘Convergences and Slick Concentration Mechand"\
in Delaware Bay (Research on the Effects of Crude Oil Transfer \

Upstream Refineries on Delaware Bay, CMS- RANN-1- -77)
- University of Delaware, . College of Marine Studles

- Sarabun CC Jr — o .
1977 ' .- 81p - G141896
‘NSF/RA-770307 e PB275692/N

Field\studles conducted in the channel north of the ‘Delawar€ e

lightering anchorage are discussed. Significant differences
found between the winter-spring season when only a single

occurs, and the summer -fall when multlple, internal waves @

a persistent near-surface pycnocline. Although the data is
'cIuslve, some effects of varlationdn river-flow can be seen.
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709. 'Nitrate in Effluents from Irrigages VN ' i
. University of California R , e ‘
( pratt PF, Biggar JW, Broadben! F-'E’Bat al : X -
July 1977 o ‘ N Q1347337 /NKS
NSF/RA-770308 - o . pp27567 - :

N~ "
~ Progress in the c:ie\{e_loprpeniaof lrf'\ nol0/pdersy, Measure’ ne fa\ct‘ohOs-
‘leaching and denitrification Nd Ny Sur that thing of [ous Sinj 'S
that influence the Quariities,of alag, o the' Tnto ¥l i1 tre
. ‘ f ec Ing., "Yitro
soil-plant-water system is d'scdgsiiﬁ 'em gnitri%{ (1r) nitrogcrOp :?t')s-
for[nations .w'ith particul§r eMph ﬁtiQ on d(,itroge.catio‘n;’ (2 cYC“ng -
zation of nitrogen; (3) inco” Rof (qsh’of g5 of \\\ into an¥ gh the™ OF
nitrogen in: soil organic matfﬁr;ﬂril flufpe"ties ter throgn leach; dot
A g ‘

gies for rnents of

zone; and (5) effects of s’ P pro On pitrod Ng
and denitrification. C '
~ . A Y ology, . .+ed St
'710. 'Retrospective Assessment of Wyst®w/ " ‘recr'(, % N the uni® Mes
1800-1972 N - : .
Carnegie-Mellon University - . I
Tarr JA, McMichael FC~McCurl®y 7 3t . 70
October 1977 S 'Y ERP08372/NKS
NSF/RA-770351 : o : pp2752
: .t periq gial Tmg
The investigators hypothegiRed yg\ th¢ ghe ,.g Of the iP t;fs imgl&
mentation of wastewater tec,hhol ¥ and’ menty Ulation 0" ser qual?Qt ’ 7/

 bore a great deal of simil ity "nNeel?fe mety in the w2 __ospects: ty
field since the early 196053, Tr’a\?\g\r’, tr’pt tht;‘)dstsf re ggy, i:;\'ﬁ
and prospective analysis, N d/ Q\lme@ orig; he techn"‘lation in
social and environmental imPac‘/q '\q 4. |nns of reg¥ the meth
regard to water quality haV® Uy, tra//i%Ons ddgjtions ey Aread
of analogy has been used 12 d/ \ comp’ ' Thy Detween  ;ses Up: in
the historical and c0ntempaf‘ar7/ |Q\l’-iod5%0n ~ im Study foGe healty, o p
technology development and im’Vuﬁh\anta 41 ang act in tf‘apment o
governmental, economic an Vayn\ are%nd N the devel water i
policy to deal with both imPlern ﬁtion &Umentg\llatioh 0lhe CDmighal-
ity impact. Topics discugs&d '&Q,‘h is 0% chajg incjude Tate or ¢
of water-carriage collectigp. Syf@t.& .t wastQQ of 5epafhe Iand‘“jn-
bined_sewer systems; the aEpl” i'%.:, ofﬂf waswetErs to hn0|0gy'\ water
quality policy conflicts; so&'etﬂd t}\ Ract #loPmg Swater tedeﬂ' role
“values and the technology; ¥n” & de'/ Nt of a fe”¥ % in.
water pollution control. g
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711 Retrospectlve Assessment of Wastewater Techhology 'in the United States
1800-1972 (Appendices) - _
arnegie-Mellon University
arr JA, McMichael FC McCurley J, et al ' : )
1977 - - 133p " ERP08B70 . :

NSF/RA -770352 | - T pazigawNKs
R . The lnvestlgators hypotheslzed that the per|od of the initial |mple-

mentation of wastewater technology and the regulation of its impact
bore a greal deal of similarity to developments in the water quality ’
field Since the early 1960s. ' Through the methods of retrospective

and prospective analysis, the, development of the technology, its social
. and environmental impact, and the origins of regulation in regard to
water quality have been traced. Appendix A, "Phllosophlcal Rationale
for Retrospective Technology Assessment, " examines the internal struc-
ture of technology, the dynamics of technologlcal change, the interaction
of _science and technology, the role of values in a technology, and
technology and organizational or social change. Appendix B, "Water
Quality Law in the United States 1865-1920," focuses on the interaction
of science and law in regulating American water quality. The general
ideas underlying the common law of nuisance and the inherent policy -
power of governments are outlined. These doctrines and statutory

law. enactments throughout the 60-year perlog are traced. Appendlx
"C presents an extensl\_/e blbllography for th/sl study. ‘

712- EValuanon of the Reglonal Actnvntles Model (RAM) Developed at the Center
* Tor the Environment and Man’, Inc.,’'Final Report
nNjversity of Colorado, Graduate School of Buslness Adm|n|strat|on
Frendewey JO Jr, Monarchi DE, Taylor RH
Octoper 15, 1977 . " 49p - AEN7617062
NSF/RA-770372 ] * PB275256/NKS -

The Reglonal Activities' Model (RAM) was developed to analyze the
economic and environmental impact on a region due to population,
employment, manufacturing, commerce, and service industries. The
impact of four other energy consuming actnvntnes--space heatlng,
electrlc power generation, vehicle-miles-of-travel, and incinera-
tion--is also analyzed. The levels of these actiMities are then

used to determine the amount of pollutants (resfuals) that would

. be generated within the region being investigated. This report
presents an evaluation of the RAM and its associated models based
upon computer runs on the CDC 6400 computer at the University of
Colorado using Colorado specific data and test data supplied by

CEM.

'
)
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713. Tunable Laser Spectral Survey of Molecular Air Pollutants (Final Report)
Massachusetts Institute of Technology, Lincoln Laboratory
Mooradian A, Pine AS’ : ' :

® May 1977 , 116p AEN7101922A03
NSF/RA-770379 ' L - -PB276188/NKS

The purpose of this program is to survey and catalog high-resolution
near-infrared spectra of several hydrocarbons and other light mole-
‘cules of atmospheric significance, using a unique difference-frequency
laser spectrometer. Such spectra can be applied to the detection,
spectroscopic identification and quantitative monitoring of molecular

air contaminants. Monitoring sensitivity of laser systems is increased
over conventional incoherent optical techniques because of the high
spectral brightness of the tunable lasers which improves the capabil~
ities for fully resolved, long-path absorption spectroscopy. The ,
molecular. spectral surveys and analyses presented in this report pro-
vide information on spectral signatures, absolute absorption intensities, .
and pressure and temperature effects on the spectrum of’ the molecules
under observation. New high-resolution spectra of methane and formal-
dehyde in the region of their fundamental C-H stretching bands are
presented, as is a precise theoretical analysis of the 4umv,+v3 -combina*-
tion band of SO, which can be used for atmospheric_modeling. Also
discussed are s&ne instrumentation advances in the.laser spectrometer
system which improves its precision and data-handling cagabilities.

714. Assessing Non-Point Source Pollution: - A Detailed ‘Study of a Rural -Water- -
. shed in the Coastal,Plain of Maryland o R
Smithsonian Institution, Chesapeake Bay Center for Environmental Studies
Beane: M, Chirlin GR, Correll DL, et al i A
JJuly 1977 .. . . ’ 64p : ENV7622045
NSF/RA-770380 L o . PB276178/NKS

This report shares with "208" planners, other land use and water
quality managers, and citizens the findings of a detailed non-point .
source study on a rural watershed in the coastal plain of Maryland. -
These research findings have applicability to similar regions of the,
- country and should provide insights into the magnitude and kind of
- non=-point source pollution resuiting from rural land use practices.
.,Management recommendations based on these findings also are dis-
~cussed.- Major objectives of the stuéy'are to determine the magni-
tude of nonpoint source loading to an estuary from a rural watershed
and the impact of this loading on water quality. Nutrient. inputs and,
outputs were determined for each major land use in the watershed.
Land use -appears tosbe one of .the most important variables influencing
~runoff composition and can be used with rainfall data to roughly pre-
dict-the magnitude of nutrient loading from a watershed. This re-

search focuses on (1) nutrient loading to-the watershed; (2) nutrient . ‘

concentrations in runoff; (3) sediment discharge; (4) bacteria (fecal
coliform and streptococei in runoff); (5) heavy metals runoff; c
(6) herbicides in runoff; and (7) herbicide impact on aquatic. plants.
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715 Non-Point Sour‘ce Studies on Chesapeake Bay, 2: Nutrients in Land
- Runoff from Rhode River Watersheds in 1975 and 1976 (CRC
Publication No. 55)
Chesapeake Research Consortlum, Inc.; Johns Hopkins University;
Smithsenian |Institution; Umverslty of Maryland; Virginia Institute of
Marine Science
Correll DL, Friebele ES, M|klas J - S oo T
418p . ENV7622045"

May 1977 | :
NSF/RA-770381 '\—ﬁ - - PB276B6T/NKS

Part 2 of this project attempts to (1) measure ‘the forms and concen-
“trations of nitrogen and phosphorus in precipitation and land runoff
for a series of Rhode River subwatershed basins; (2) relate these
data to‘water discharge in order to obtain area yield loading rates;
(3) assess how these area yield loading rates vary seasonally and
yearly; and.(4) relate area yield loadings to the land use composition
— of the test basins‘and to land use practicies in the basins. = This
o study .concludes that the annual average concentrations of total nitro-
gen and of total phosphorus in land runoff can be predicted by a
simple statistical equatlon relating these concentrations to the percent-
. 7 - 'age of watershed in agricultural plus residential uses. Also, it was
e found that the same equations were valid for the whole of the eastern .
'~ % and midwestern United States.if soil pH was included as a parameter.
" A close relatlonshlp between land use and runoff composition is docu-
mented. The appendix, forming the bulk of the report, provides
tables of nutrient concentrations in precnpltatlon and in runoff waters
' from seven test basins.

.

716 Non- Polnt Sour'ce Studies on Chesapeake Bay, 3: ReIatlonshlp Between

. Bacterial ‘Contamination and Land Use in the Rhode River Watershed, and
' Survival - Studies of Streptococcus faecallis in the Estuary (CRC Publica-
tion No. 56)

: Chesapeake Research Consortium, Inc.; Johns Hopklns University;
-Smithsonian |nstitution; University of Maryland; Vlr‘glnla Institute of
Marine: Science

Faust MA, Goff NM Jackson AC ' ' .
May 1977 133p .. . 'ENV7622045

" NSF/RA-770382 ~ PB276862/NKS
\ " An Part 3 of this profect the contribution of 983 hectare of rural

watershed to the fecal coliform (FC) and fecal streptococci (FS) pol-

- lution in water runoff entering the Rhode River was examined. The
.. .- survival of Streptococcus faecalis MC-5 of fecal origin in the Rhode

' ( River estuary, as affected by time, water temperature, dissolved oxygen

salinity and montmorillonite in diffusion chambers, was determined.

As. a result of this study the following conclusions were made: (1) The

effect of basin characteristics was the same on FC and FS d|scharge and
- on water flow; (2) Fecal coliform pollution in runoff water varies with

the seasons of the year;: :(3) The contribution of each land use compo-

nent to FC and FS discharge in a multiple land use watershed can be

calculated by the use of a statistical model; and (4) Water temperature
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is the most important factor in predicting fecal 'streptococéi swival
from point and non-point sources in assessing water quality inan estua-
rine system. o S —

~ 717 Non-Point Source Studies on Chésapeake. Bay, 4: Weekly Surface
' Hydrology of Seven Sub-Basins Within the Rhode Island River Watershed, '
Calendar Years 1974-1975-1976 (CRC Ppublication No. 57) .,
Chesapeake Research Consortium, Inc.; Johns Hopkins University;
Smithsonian Institution; University of maryland; Virginia Institute of
Marine Science : :

.Chirlin GR - | : SR
May 1977 | . 64p * ~ ENV7622045

NSF/RA-770383 - ' _ ~ PB276863/NKS

- - In Part 4 of this project, wWeekly total precipitation, runoff, and their
~ difference net input are tabulated for seven tributary sub-basins of
Rhode River, Maryland, watershed. The data is discussed briefly;

fuller treatment is available in Chirlin and Schaffner (1977). The
limitations of a three rain-guage network to sample 982 ha over seven
sub-basins are examined, and coefficients of variation up to 0.57
found for weekly precipitation totals above 2.5 cm. :

718. Non-Point Source Studigs on Chesapeake Bay, 6: 'Particulate Discharge
from Rhode River §‘y,'§y§ter;heds, 1975 (CRC Publication No. 59).
Chesapeake Research ."q,\.sdrtiun], Inc.; Johns Hopkins University; .-
‘Smithsonian Institutioh}’.University of Maryland; Virginia Institute of
Marine Science - Tvo ‘ 2

L *a
-

eyt o R,
IO , K‘},.‘.‘*ﬁ-»

" .’Pierce JW, Dulong FT O A} SR SULI o PN
.May 1977 : 186p - ~ ENV7622045
NSF/RA-770384 o - ' PB276864/NKS

I

~”~ During Part 6 of this project, aliquots -of composited flow-integrated
samples of water passing through eight v-notch weirs located on dif-
rent ‘'subwatersheds of the Rhode River, Maryland, were analyzed

for total and mineral solids. The difference between total solids and
“mineral particles was allocated to the organic phase. Regression equa-
tions of solids discharge O Water discharge showed that a second
order equation was best for prediction of the concentrations of flow-
integrated samples, in general explaining more than 80 percent of
the variation in sediment discharge. Concentrations varied over

. three orders of magnitude, from Jess than 1 mg/! of total solids to
1290 mg/l. Precipitation was 81 percent of average in. 1974; 132 per-
.cent in 1975, givin® much higher water discharge in 1975. Most of
the water discharge occurs during spring and fall. It is estimated

~ that about 30 percent of the precipitation is discharged past the
weirs by the streams. The dischar‘g? -per hectare of total solids
ranged from 1.3 Kg/ha to nearly 304 Kg/ha on a seasonal basis.
Application of the derived rates to part of the data used in-their

~ generation indicated that Such an approach cannot be used to predict
sediment discharge; regionally or |ocally. Applied to the entire
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' :Rhode ‘River watershed, negative discharges f‘esultéd during, two . :
' seasons and on an annual basis. . : s
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719. Non-Point Source Studies on Chesapeake Bay, 7: Meta|s Disch%rge from h o
w0 ‘the Rhode River Watershed in 1975 (CRC Puyblication Ng. 60) . .- RN A

~ ... Smithsonian' Institution; Chesapeake Bay Center for Enpyironmental Studies. |-
A Wu TL S - ‘ S Co
- Mayn1977 - : , -~ 203p - ENV7622045 » L
NSF/RA-770385 : 4 PB276997/NKS . "<

)

This study attempts to (1) determine the water quality (metals com- )
position) in the streams of the Rhode Rjver Watershed; (2) éstimate : - i
the chemical loadings of certain metals due to land runoff from test. % .
watershed basins; (3) investigate the re|ationship between land utili- .
2ation type and metals area yield; (4) determine -the input:sodrces of 7'
‘- heavy metals in the runpff water and (5) study the transport. mecha- -
nism of metals. In order to study the effect of |and utilization on. =~ -
the metals discharge to the eceiving water, the |and use’ analysis of oot
each basin was compared with the metals discharge. The ‘metals~sthdied .
included iron (Fe), manganese (Mn), Zinc (ZNn),- chromium (Cr),« - o
cadmium (Cd), copper (Cu), and lead (pb). Potassjum (K), calcium® .
(Ca), and magnesium (Mg) were also intensively studied because of. =
~ the large quantities applied to agricultural land ag plant nutrients. -*
- Calculation of the area yield loading rate of @ single land use. category '
' was attempted with a statistical’modeling system. ~gmall field size .
basins are now also used to derive area yield loading rates from each. - .
land use category. The authors attempt to correlate the area yield of ",
the entire basin with percentage land yse. o .

. R -
. . . A I

Alternative Biological Sources of Materials

* . . . ’ ' . }
'720. Integration of Thermal and Food Processing Residua& into a SystemT =
~ Commercial Culture of Freshwater Shrimp (Power: Plant waste Heat’Utilizar .-
tion in Aquaculture), Final Report, Volume 2 (July 1974 - October.1976) .~ .
Public Service Electric and Gas Company, - Research and Development . .
Department ' o - ’ T
Eble AF : : R C
December 1976 : 166p . AENT7414079A01
- NSF/RA-770047 - . . PBZ7§185/NKS

(S

It has been demonstrated that all life-cycle stages of the tropical ) o
freshwater prawn, Macrobrachium rosenbergii; €an pe cylturjéd-succgss-.' '
i’ - fully using waste-heat effluents of the Mercer Generating Station, "«

' Trenton, N.J. Further, high-density cylture of the ‘prawn. is possible
and -practical. Rainbow trout (Salmo gajrdneri). cultyre jhas also been .
successfully demonstrated utilizing the waste-heat dijscharges of an
electric generating station. Animals can be reared at. the same densi~. -
ties (1.7kg/1/min) presently used in commercial systems. “Efficient.
systems have been designed. for intensiVe:aan_a two-crop proeduction: j» .-

.
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post-larval prawns are grown in indoor heated nurseries in early
“spring, placed in outdoor ponds in mid-May at sizes of 5-6cm, and
harvested in late October as 11-12cm adults. Experiments culturing
the American eel (Anguilla rostrata) in waste-heat ‘discharge waters
of the generating system "have been successful. Volume 2 presents
the research conducted in this study. S -

721. Integration of Thermal and Food Processing ResidUaIS into a System for

\

\

Commercial Culture of Freshwater Shrimp (Power Plant Waste Heat Utiliza-

" tion in Aquaculture), Final Report, Volume 3 (July 1974 - October 1976)

Public Service Electric and Gas Company, Research and De_'velopmer}t
Department ' . . - :

. Farmanfarmian A

December 1976 193p ~ AEN7414079A01
NSF/RA-770048 : - PB275870/NKS

The principal objective of this project is to develop procedures and
methods for the commercial culture of the giant freshwater shrimp)
Macrobrachium rosenbergii, and the rainbow trout, Salmo gairdneri,

in the thermal discharge water of the Mercer Power Plant. It was
used in a preliminary assessment-of the survival, growth, and food . °
-conversion ratio of-the mentioned -aqua species. It was shown that
acute or chronic exposure to power plant intake and discharge water, .
discharge with'or without coal particles, and discharge with or without
slurry overflow mix does not 'significantly affect metabolism, short-
term survival, growth, or conversion efficiency .of shrimp and trout.
Volume 3 presents the research conducted in this study. -

722. Appropriate. 'Igé)chhology_ and Agriculture in the United States

. Integrative Design Associates, Inc.

1977 - g 29p +  ERS7621350
NSF/RA-770065 _ o _ - PB276055/NKS

The purpose of this. report is to survey those in the United States cur-
rently active in the field of appropriate technology, 'describe their .
efforts, explore. factors inhibiting the development and application of
’their'innévgti,ons, report on their recommendations for Federal and Na-,
tional Science Foundation activities in support of appropriate ech-
nology, and assess the policy implications of appropriate technology.
Survey respondents were 294 individuals and groups from target popu-
lations concerned with issues related to the environment, local par-
ticipation in planning and technology development, and unemployment/
_income stabilization. This paper is a compilation of the major ideas
of approximately 40 indjviduals and groups who responded to the survey
‘primarily because of ‘their interests in the agricultural dimension

of appropriate technology. The open-ended survey elicited information
about the scope of efforts of these people, the problems they face in
moving from idea to.application, and-their recommendations for research
and- governmental activity in support of appropriate technology.
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- 723. Enzyrhe_Econdmics, Workshop Proceedings (October 15-17, 1975)
-~ " Bernard Wolnak and Associates R : -

Wolnak B , . _ . ,
October. 1975 v ’ 219 .. - - “APR7518388
'NS_F/.RA'—770134 o ) S ' PB274923/NKS

- This_workshop seeks to define and assess the: important economic fac-
tors associated with the use of enzymes in industrial processes and
“to provide pert#fent information to the National Science Foundation
-for developing an effective and responsive research program in enzyme -
technology. Special attention is focused on the economic parameters
- of (1) use of the value-added concept in comparing enzymes with the
inorganic catalyds; (2) determination of the factors that need to be
considered and the problems that need to be solved before other }
enzymes reach a high level of commercial activity (cellulase, lipases);
(3) exploration of some unmet industrial needs for enzymes (food, -
pharmaceutical,. chemical) and exploration of the..economic factois that
have led to a significant level of use of a number of enzymes ‘(f"{ennin,
glucose isomerase, amyloglucosidase); (4) exploration of the ecéng’mic
factors that have prevented the development of significant marKets
for a number of well-known, well-defined enzymes (proteases, Jactase);
-and (5) evaluation of some of the economic potentials and feasibility
for using immobilized enzyme systems in industrial processes. ? é
724. Nitrogen Fix%tion with Photosynthetic Marine Microorganisms (Six Mb’f‘\th
Progress Report, February 15, 1977 - July 15, 1977) EE
University of Miami, Division of Biology and Living Resources, -School of

E]

Marine and Atmospheric Science - . , N

“Migsui A h : . . N
© 1977 N ' ) . 25p - _ AER7617159 -
NSF/RA-770293 e e : PB274269/NKS: .

This research attempts to develop a system for the mass culturing’ of
nitrogen-fixing marine photosynthetic)microorganisms which coufd be
applicable to commercial food and fertilizer production. Collection of
marine blue-green algae has proceeded as scheduled. Several transfers
of the algal cultures.in nitrogen-free media have resulted iri"the estab- -
- lishment of photosynthetic nitrogen-fixing cultures. "They display wide
+ morphological diversity, which in many cases is ‘coupled wit - fast
growth rates in combined nitrogen-free media. Algal cultu es in the
_ process of isolation have .been examined. The dominant alg%I\“g*r"owths'
- -in the nitrogén-free cultures are filamentous and colonial bl e-greens.-
- _Algal associations with nitrogen-fixing bacteria are being id,én;if.jed._
.Indications of high species diversity have become apparent during the .
isolation processes. Several physiological characteristics of the samples -
have been deiermined. Salinity preferences, pH preferences, a"pd~ -
growth’ rates. are routinely ‘determined.on all samples. Each salinity/pH, "
combination tested proved optimal for at least one algal strain. ‘Labora-
tory equipment necessary for detergﬁ;ution of nitrogen fixatidn rates
has been- built and/or tested. Preliminary tests.of nitrogen fixation for
some samples compare very favorably with other, rates for blue-green
algae reported in the literature. L , o
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DIVISION OF INTERGOVERNMENTAL SCIENCE AND PUBLIC TECHNOLOGY .

N
v
~

_Intergovernmental Prog ram

»

State Government . . ' .

J

725. Legislative'Handbook"dh Erjergy-ReIatgd Topics -
. Fort Union Regional Task’Forces
1977 . o : B

| 60p @' - 1S$7610209
NSF/RA-770010- e

P827§%66/N KS

This report highlights the activities:of theyseven task forces created
by the States of North Dakota, ‘South Dakota, Mdntana, and Wyoming
to study the interstate effects of the Fort Union Coal Formation. which
underlies parts of each of these states. The task forces included leg-
islators, executive branch personnel, academicians, representatives of
‘Indian tribal nations, and citizens of each state. Topics studied

" included air quality, water quality, water allocation, plant siting,
energy development, réclamation, taxation, and social and economic

impact.” The task forces examined methods to assist member states in . -

. problem-solving and acquainted the members with the energy develop=:

< . ment positions and accompanying laws and regulations of their sister '
states.” Brief summaries of the research performed for each task and. .

a list of the members 'in each group are presented. R R

yeo
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Energy Systems'

" 726. Long- Run lncremental Cost of Electrlc Ut|l|t|es, Flnal Draft Report
. . Ernst & Ernst . _ .
October 1977 -~ - -~ o .214p o APR7516666
NSF/RA-770335 ' : o PBZ76082/NKS

P e
e

‘This project evaluated three methods for determ|n|ng the margmal
cost of electricity generation, transmission, and-distribution, A de IR
cription of the model developed during .this project and the/és‘t results,
as well as the methods used by two other researchers, g cluded
The model used a neoclassical approach for costing the ,eﬁeratlon })f
electrncnty A production function is estimated and-. a7 v__'g run total
cost equation is derived by minimizing ‘cost: subje¢t ; i¢ production | s
function and required outputs. The total cost" Fric -lon is the dlffer-' :
entiated to arrive at the marginal costs. For tf igsion and dlstrlb- ]
“ution, as well as for, customer -sales, and. admifi trétuon and general '
costs, the authors used"a statistical approach”somewhat ‘like that used
by others The 'two other methods are (1)-time-differentiated marglnal
cost--developed by the National Economic Research Associates (NERA);
- and. (2) marginal cost--developed by the Planning and Conservation
~_Foundation (PCF). - The utilities involved.in the tests were the New
“England’ Electric System and the Missouri Public Service Company ., l
Background -and f|nd|ngs are presented din Part A. - Detailed" study S
- resulits are‘included in Part B. . 'Appendices in Part C provude addi- B
tional lnformatuon on the study results

'@,_

'
»

Fire Research . ? )
: o’ s

727. Prediction’ of Fire Hazard from Fabrlcs and Bulldlng Materlals (Flfth
.Research Report) Yieid;
. Georgia: Institute of Technology,

: Durpetakt P, Tincher WC, Lloyd LR et @
»February=*,_28 1977 : 270p , AEN7203359A04
70283 - : ' PBZ73977/NKS -

val Mechanlcal Englneerlng

iassessment of the f|re hazard of.a system requlres a quantltatlve
""-.'._measure that characterizes the fire hazard, and a rational relation
“between the hazard and the relevant descriptions of the system and
~.its environment. Probabilistic failure: ‘analysis was proposed as a ra-
\ - . tional measure of a system's fire hazard. and is quantitatively expressed
' in terrhs of the probability with which use of a system leads to a pres-
cribed loss. Measurements provide required data on thermophysical
~ properties, constitutive description of processes, and ignition times.
Description of the preignition processes and the prediction of |gn|t|on
time were formulated and the results compared with measurements. :
- Thermal radiative properties 'have been measured on both original and
charred samples of cellulosic and thermoplastic materials. Using heat-
ing-rates rangmg between 20 C/mm and 6000 C/min, materials were .




pyrolized .in a furnace. The measurements have indicated that ignition
temperatures décrease with increasing pyrolysis heating rates. Ignition
_times have been measured ‘on’ single and plane-parallel pairs of thermally’
thin materials and single thermally thick materials under different
‘heating modes and exposure. conditions. - Modeling analyses have been

, carried out for single and paired thermally thin. materials under radia-
tive heating and single thermaliy thick materials under convective
heating. . ' BN . '

Weather Modification

128. Development.of Organic Ice Nuclei Generators for Weather Modification,
Final Report, Volume 1 _ L. - '

J “*',rsity of Denver, Denver Research Institute

/"‘? ita N, Plooster MN : T .

LJune 1977 ~ : 144p T ENV7302910

- ' C . _ PB274952/NKS

The development of prototypes of ground and airborne organic' smoke
_generators is addressed. The project reported here involves the de- °
velopment of three kinds of organic ice nuclei generators. Two sup--’
porting studies, one on the performance of supersonic hozzles to .
optimize the nozzle design, and the other on ice nucleation mechanims
- of organic smoke particles using a new thermal diffusion chamber,.
. are included. ' B - - "

)

@

. Non-R'eneWabIé Resources¥~Fossil Energy'

72@. Western Coal: Promise or Problem?. "

Cornell University, Department of Agricultural Economics

Tyner WE, Kalter RJ, Wold JP - , ‘ ‘
August 1977 . _ ’ 186p , S1A7421846
NSF/RA-770291 T : o PB274696/NKS

Public policiés affecting the disposal of public domain lands for fu-
o ture coal production are examined. The study has two major parts.
.« _ The first deals with micro or leasehold aspects of coal leasing--
factors related to ownership patterns, logical mining units, leasing
_ policies, end uses of coal (and the attendant impact on fair market
' value), and intertract corppetition ‘questions. The second evaluates
' “macro or leasing schedule. aspects of western coal development: The
pace of leasing through time and its location, as dictated by demand
- (magnitude and location), transportation economics, geology and pro-
.duction economics (by mining area) are examined in this section. o
The emphasis is on westerh surface mining possibilities since near-term
economic conditions appear to favor their development over under- -
ground situations. Both analyses depend on a simulation model of -
. private sector activity under alternative leasing situations and the

-
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‘Production cost- and geological information derived for use in con-
junction with that model. 'Chapter 2 presents a detailed description
of the model. Chapters 3 and 4 cover production cost and geological
information. Chapter.5 discusses the ecoliomics of western surface
mining operations. The accumulated study results  and those of related
studies are used as a basis’ for analysis of coal leasing schedules under
- alternative leasing systems, public policies regarding institutional and
economic leasehold issues; and market conditions.

730. Conversion of Model Coal Liquids Compounds to' Naphtha Species (Final
i Technical .Report, Bullétin No. 8) .. - , o
"University of Mississippi, Department of .Chemical Engineering
Haynes HW Jr - L ' : -
-May 1977 _ _ T 201p . - AER7203562
NSF/RA-770322 - - o T, : ) PB275891/NKS
v . ' .
Four catalysts were tested in a laboratory trickle bed reactor for
their activities and selectivities in hydrocracking phenanthrene.- All
the hydrogenation products of phenanthrene, including high yields
. of perhydrophenanthrene, were observed in.the products from experi-
~ments with alumina supported cobalt molybdenum sulfide. In contrast .
,the hydrogenation over chromia-alumina was terminated at sym=-ocatahy-
drophenanthrene. Hydrogenolysis -reactions were also .observed ‘over
these catalysts. The tendency was to successively hydrogenate .and
crack at terminal ‘rings though some evidence of a minor reaction path
- Involving saturation and cracking at the central ring was observed
with chromiaalumina. A-nickel-tungsten sulfide/fluorided alumina’
catalyst and a palladium loaded rare earth hydrogen 'Y zeolite catalyst
were very active hydrocracking catalysts. The zeolite catalyst was
extremely active and a pore diffusion limitation was evident. Approx-
-imate calculations indicated that the pore diffusion limitation was likely
°duq to diffusion within the macropore structure rather than the intra-
o crystalline diffusivity. .In addition to these experiments the supported
w s N Group VIII transition metals (excepts Os) and a commercial zeolitye
cracking. catalyst were investigated in a pulse catalytic microreactor
using a variety of hydrocarbon reactants. In al cases naphthalene
‘ . derivatives were the most prominent cracked products obtained from
. cracking various partially hydrogenated phenanthrenes.
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731. Enhanced Oil Recovery: The Impact of Policy Options -~ .-
S Cornell University, Department of Agricultural Economics; New Yor

: I"Sta\

\

College of Agriculture and Life Sciences _ - _
Kalter RJ, Tyrer WE - o c ‘

S July 1977 ’ R . 29 SIA7421846 -
NSF/RA-770324 . : _ . PB276763/NKS

. of

Enhanced recovery processes are evaluated under the assumptionéos\

information certainty, using forecasts of production, price, an ey
“profiles for selected reservoirs,, Alternative public policy opti def

designed to foster private sector development, are evaluated U,ty‘
| 3 ‘o

AN

this assumption. A second analysis, using subjective probabl|
distributions of key iriput variables,: is conducted in an effort ned
ascertain the impactof these. and other policy alternatives des! |.¢y
~ for situations of uncertainty. The following potential public po nd/y
actions are analyzed and evaluated: (1) alternative»r‘egulated OV
market price levels; (2) price and/or purchase guarantees for 73)
hanced oijl production over the lifetime of a. producing facilitys _nes |
alternative taxation policies including considerations such as |pes'f ,
' " ciation methods, investment tax credit rates, -and -expensing thq\\',
various catedories of investment subsidies or direct payment .
“government of a percentage of private investment costs.. . .. \

°

Ex‘plorator'y 'R'esearch' and‘TechnoIOJ_y_-Aésessment . R I -

o T o . roR
732. Failed ;l'endon Inspection via Monte Carlo, A Geheral Evaluation A_Ppr,toQ\
to Risk-Benefit for Large Technological Systems and Its Applicath R

Nuclear Power (UCLA-ENG-7709) : : . APR
University of California 9t Los Angeles, School of Engineering aﬂd_ - li
Science, .Energy and Kinetics Department - : o vfj
Grzesik JA, Okrent D B o ' ‘ !
January 1977 - 280p - OEP7520318

PB276209/NK>

. I . . e . L oar PO R

The reliability of tendons In containments of commercial nucle? d Q\\, ‘

plants is examined. - This. research attempts to develop a meth?cen@ N

-~ examining the inter're[ationship between inspection frequency, fIUQ\ -
reliability, and containment availability, and to quantify the in if {\\ : :

\@ /
don ‘failure rate is taken as a parametet. The approach is 10 tenq\$"./
the Monte Carlo code that permits the user to input differingd dif?\\p
failure rates, ‘the criterion for containment unavailability, anz_4in \‘\'vé
“inspection modes, including changes in inspection based om f‘!nn Q%@ir‘
of previous inspections. This.report includes (1) a desc(ipt'ouns

the formulation of the Monte Carlo .Computer code; (2) the f‘esa M
 some numerical examples; and (3) the detailed time-history Oftuteé\{‘
Carlo run in which failures are discovered and repair is inst \\f&

”

NSF/RA-770053

of required (or alternate) in-service inspection on availabilitY"de\-,
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» - 733. -Alternative Work Schedules, A Technology Assessment
. Haldi Associates, Inc. . S
November 1977 .~ . 361p . ERP7510594 -
° NSF/RA-770303 ° ’ o PB276729/NKS

‘The need for assessment of the possible effects upon society of
—rearrangements and-reductions—in working hours emanated from the
- compressed workweeks of 4 and 3 days, flexible hours schedules
(flexitime), protests by members of the women's movement against
male-oriented work scheduling, and public policy regulations such as
.overtime. Six major steps were undertaken to make this assessment:
(1) the technologies, or individual work scheduling arrangments, were
.carefully studied; (2) determinants of the various dimensions of sched-
. uling (independent variables) were.analyzed; (3) a model containing
- the more important variables that are considered most likely to affect
future work schedules was specified; (4) the social impact areas.and
: the relevant social impact variables within each area were identified;
o (5) connections and feedbacks between the social ‘impact variables
' and the independent variables were studied; and (6) governmental
policy options were developed. -The study is primarily oriented to-
ward ‘the future with emphasis on the period between 1980 and 2000.

Renewable Resources--Crops

~

734. Developing an Energy Input-Output Simulator (AGNRG) for Analysis of
_ Alternative Cropping Systems in the Corn Belt (Energy in Agriculture)
Purdue University, Agricultural Experiment Station
Muller- RE, Peart RM, Parsons SD, et al _
June 1977 o 46p i - AER7518726
" NSF/RA-770126 : ' PB274094/NKS

An- Agricultural Energy Input-Output Simulator has been developed
to evaluate alternative agricultural practices for energy efficiency in
. crop production. ' In this evaluation, it"was necessary to determine .
~ how alternative practices would affect the productivity of the farm as
well as to measure changes in energy inputs to the farm. Practices
that reduce energy usage in one component of crop production might
increase energy usage in another component or might significantly
reduce crop yields and wipe.out any gains in energy savings. The
.. large number of intereffects between cultural practices and weather
_ s that affect energy use and crop output make a-systems approach _
- : hecessary. The simulator was used to evaluate the technical feasibil-
A ' ity of several energy- saving practices and to compare them with con-
ventional practices. |Its results then were used to evaluate the economic
feasibility of the practices.in the Purdue Farm Mahagment Model B or
a related farm management’ linear programming model. The simulator,
o which goes through the field operations of tilling, planting, etc.,
' through harvesting, does this on the basis of actual weather data _
for a specific. year. The. crop yields are detérmined on the basis of
the same weather data through the use of crop y‘leld submodels.

P
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.735. Evaluating Enefrgy-Saving Practices by simulation (Energy in Agriculture,’
Presented at Energy and Agriculture Conference, Washington University, °
St.  Louis, Missouri, June 16-19, 1976)
‘Purdue University, Agricultural Experiment Station
Peart' RM, Doering OC .

June 1977 . . I 6p . - AER7518726
- NSF/RA-T70127..... | T . PB274719/NKS

This paper discusses the corn harvest simulator which was developed
to show farmers the effects of ‘weather. variability from one year to .
the next on their machinery requirements and ‘their grain marketing
strategy during and &fter the harvest season.  An example of the
information that can be generated by utilizing the Purdue corn harvest
simulator. is presented. The major feature of the simulator is that it
uses a simple model of corn growth and maturity called the growing
degree day method to estimate ‘the date of corn maturity.. It starts
with an input planting date and predicts the date of maturity from
‘the .growing- degree days accumulated using actual weather data.
when a Killing frost occurs before this maturity.is reached, the model
stops the corn growth, estimates the moisture content of the grain
and the yield reduction- due to*frost. The model then dries the corn.’
in the field according to-a generalized field drying rate and begins’
" harvest according to the input harvest moisture content. - The simu-
© lator then operates on a day-to-diy basis, ‘harvesting corn if the
weather records indicate that harvest was possible, drying grain at .
the rate specified, ‘regardless of weather, but with the actual drying
‘capacity tied to the fitld moisture content and the desired final - = » -~
moisture ‘content. - . _ o : S
736. Drying Energy from Corn’Cobs: A Total System-1976 (Energy in Agriculture)
" purdue University, Agricultural Experiment Station W >
Horsfield B, Doster DH, Peart RM - : C
June 1977 - Do Mp . . AER7518726
- NSF/RA-770129 i (\~ ' ) ‘ PB274718/NKS

Cy R

)

' This paper presents a discussion on the successful and economical use -
of -corn. cobs as drying fuel. It is proposed that corn cobs’ could pro-

vide the necessary fuel for drying corn if (1) there were. sufficient -
energy in the corh cobs} (2) the cobs. could be collected without inter- -
fering with_ harvest operations; (3) the cobs cam be handled without
" additional labor or ‘mariagement requirements; (4) a satisfactory energy
extraction method can be found which can. put heated air into existing
~ corn dryers; and (5) the above can be done in a way that is economi-
‘" ‘cally justifiable® Each of the above conditions is evaluated with
appropriate data included. ’ , o v
. C >
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Rerlewable Resources--Solar Energy:

737. Research Directed to Stable High ‘Efficiency CDS Solar Cells, Final Report
: (NSF/RANN/AER7203478A04/FR/76) - '
University of Delaware, Institute of Energy Conversion
Meakin JD, et al. S P o ‘ '
March 1977 . : 80p. . AER7203478A04
S . PB276650/NKS

The power conversion efficiency of cadmium sulfide. cells has been im-
proved progressively during the course of the present contract. In
the latter part.of the final contract year, a group of 24 cells was
made with an ‘average cohversion efficiency 'in sunlight of 6.84% and
a-maximum conversion efficiency .of 7.64%. Only four cells had ef-
ficiencies below 4.4%." The improvements in conversion efficiency
were largely the result of improved gridding and control of Cu.S stoi-
chiometry. . During the report period, detailed ‘investigations w%re made
of various aspects of the Cu,S formation and the effects produced due
t6 stordge of unprotected Cd%/Cu S junctions.: The_ production of. higher
- voltag¥l cells using the ‘mixed cadn?ium zinc sulfide has made substan-
~tial progress. Cells were produced with open circuit voltages up to.
0.7V. The overall efficiency of the cells was relatively low- due to
poor short circuit currents. It was shown that this was in part due:-
to poor stoichiometry of the Cu,S and lack of control on the Cu.S
thicknéss. Theoretical analysis was further refined with. detaileé ;
studies of- carrier density profiles in the Cu,S penetration down CdS
3 grain boundaries.. The significance of theifitial results on. mixed -
S sulfide cells was also explored. ' ' ' -

- .738.’ Ocean Thermal Eber‘g'y ‘Conversion: - L»égal'-,-'Political and Institutional Aspects

American Society of International ‘Law « " L ' .

Knight HG, Nyhart JD, Stein RE . S W

1977 o - 258p ' AER7500280A02
O PB274123/NKS

NSF/RA-770273

- The American Society of ;Internfa_t{i_pn;if Law panel was established to
“consider the legal and policy implications’ of the development of ocean
thermal energy conversion (OTEC) technology under present and pros- -
pectivé domestic and international law. An overview .of nonlegal issues, .
including the technical background of OTEC plants, and an economic
assessment of OTEC. are presented. ' Also presented is an evaluation

- of the international legal aspects (international jurisdictional issues
‘involving OTEC -installations); international political ‘implications of

~ OTEC systems; spatial and emerging use conflicts of ocean space;

. " international regulatory authority concerning OTEC devices; and

- _international ‘environmental aspects. A discussion of United States
domesti¢ regulation and conflict management examines problems of
legal. responsibility ahd liability to. be anticipated in OTEC opera=: _
tions; federal and state regulatory aspects of ‘OTEC plants; domestic.
-environmental aspects of OTEC; and legal aspects of financing ocean
‘thermal energy plants. . ' AR o

-
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739. Lightweight Building Materials for the Storage o‘f-SoJar Energy (May 1975 .-

" Massachusetts Insti

May 1977) .

tute of Technology, Department of Architecture
Johnson TE, Wellesley-Miller S, "Andrejko D S

' September 1977 . 77p | ' G141306 -

NSF/RA-770326 - PB275684/NKS

‘

Thié-project explores alternative thermal storage »'éystemé that also

o s——_function_as_building elements. The storage system must respond well

to:both space conditioning and architectural needs for-several-build-——-

jng.types. For’ high-rise construction, direct space heating offers
- the most architectural flexibility because weather-wall exposures are
. ‘limited.. With . this approach, ‘solar radiation is passed directly into
‘the interior through south facing glazing. Case studies and computer
~_simulations indicated that ‘storing heat sensibly in- concrete slabs con-
- flicts seriously with space conditioning and architectural needs.
- Materials “for storing heat latently in sunlitgfloor and ceiling polymer *
~ - concrete tiles were developed. The polyester concrete tiles are )
. charged .with thin- layers of phase change material that stabilize room

* . temperatures and -store. large quantities of heat without using weighty -

materials which are expensive to support. The project is limited to -
concept dévelopment, feasibility studies, and experimental programs.
This repoft documents (1) generalized design criteria and perform-

ange specifications for passive storage systems; (2) physical princi=-

ples; (3) feasible solutions; (4) test assembly design experimentation -

and evaluation; and‘(-5):ful,l-:.s,,§1;!kél_e simulation studies.

Symposium .Proceedings T S o e
. . . S . .'v . ; ) v

4

- 740. RA’N'N'Z,- -_Rk‘élizirqg Knowledge as a Résourcé; Volumes 1-6 (Second Syr@o-

T

Hiltopi; Washington, D.C., November 7-9, 1976)

_NSF/RA-770250SET

sium -on “Research Applied to National Needs, Proceedings, Washington™.

National Science Foundation .
‘November 1976 ; ‘ 749p

| PB275904/NKS

The NationaI'Scienée Foundation's Second Sympuosium on Research

° Applied to National Needs reflected the broad objectives of the RANN

program of the NSF Directorate of Research Applications, predecessor
of the present NSF Directorate for Applied Science and Research
Applications (ASRA). The symposium addressed the relationship- be-

tween science and society, and the application of scientific and techno-

logical knowledge for socially useful purposes. Volume 1 -presents
the plenary sessions and introductory materials, an overview of the
symposium, and an appendix containing a list of speakers, special
guests, attendees, films, and exhibits. The proceedings reported in
" Volume 2 concern selected areas of the renewable resources system.
Volume 3 concerns (1) productivity in manufacturing, (2) industry-

~ university cooperation as ‘an approach to increasing knowledge about
productivity, and (3) productivity in administrative services.  Re-

52
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~search presented in Volume 4 concerns man's efforts to cope with
- natural and constructed- environment$. Volume 5 examines the role
--that science and technology can .play in-improving the capacity of
state .and local governments to respond to public needs. Volume 6%
addresses four areas of national need: identification §f the proble
of regulating financial institutions; utilization of public policy to in
.crease productivity; -examination 'of the effects of regulation upon the.
economy; and the implications of regulation for the food industry.

74T RANNT2; Realizing Knowledge 'as a Resource, Volume 1: . General D
Information and Plenary Sessidns (Second Symposium on Research Applied -
to National Needs, Proceedings, Washington Hilton, washington, D.C., :

- November 7-9, 1976) S Lo - :
National Science Foundation .
November 1976 . o - 101p '
NSF/RA-770245 : . . PB275905/NKS

;e\e.entry 740 for abstract.

742. RANN 2, Realizing Knowledge as a ‘Resource, . Volume 2:- Using Natural
Resources (Second Symposium on Research Applied to National Needs, = -
Proceedings, Washington Hilton, Washington, D.C., ‘November .7-9; -1976) .
Natignal Science Foundation S o LT ey

November 1976 " 112p S L

NSF/RA-770246 ) _ PBZ?S’QQS/NK,?'..,'. =

- See entry 740 for‘.abstr,‘a:ct-. : o -'.,;':_',"f A £ x"
T

Improving: pus%xg,&,
Jational Needs,, wlt
bvember. 7-9,4,1976). -

743. RANN 2, Realizing Knowledge as a Resource, Vgl'u?ge- 3:
: ductivity (Second Symposium on Research Applied to |

Proceedings, \ﬁ)ington Hilton,"‘}*Washington',,u:D.C;'.‘,%

 National SciendjfFoundation S R D B FENEN
November 1976 = - ~ * 127p£‘§"": RN )\:. \ "’.%S A WA
‘NSF/RA-770247 co e o T PBRTS907/NKS, T T
TR S ) S WA
See entry 740 for abstract. S A I I A A -
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744. RANN 2, Realizing. Knowledge as'a Resource, Volume 4:

-
RO 4
o K

Coplng with Man-

Made and Natural Hazards: (Second Symposgum on\Research Applied to
Nationa! Needs, Proceedlngs, Washlngton Hllton ’Washlngton, D.C.,

November 7-9, -1976) :
- National Science F'oundatlon .
November 1976* < .,° Lo
NSF/RA- 77oz48 -

"'

See entry 740 for

P

745 RANN 2, Reallzlng Knowledge as a Resource,

'fﬁygﬁy"'

PB275908/NKS
) v
s
Volume~- 5~~~Improvmg Govern=__ .

ment Responsweness to Public- Needs (Second Symposium on Research Applled
to National eds, Proceedrngs, ,Washmgton Hllton Washlngton, D. C

November 7-9, 1976) BRI .
‘National - Science Foundatuon T
Nqvember 1976 - . SR 158p
NSF/RA-770249“ ) _.j D e

e .:x";',: See entry 740 for abstract
e s
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~ (Second *§ymposium” o

“washifgton Hilton, Wéshlngton, D.C., November 7-9,

.-L “National, Science Féundation .
.7 Novembék 197674 ‘ ;\ Co12p
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- See entry 740 for abstract
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746 RANN 2 Rgallzmg Knowiedge as a Resource, Volume 6:
n-Research Applied to National Needs, Proceedings,
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APPENDIXA

ASRA bnoenAMS IN BRIEF

The following is a sumﬁary in brief of the ma]or program element
~ examples of research planned for support in the Apphed Smen;:e and Rese

program of the National Science Foundation.
INTEGRATED ‘BASIC RESEARCH

' The Division of Integrated Basnc Research
. (IBR) is the division within the Applied Science -
and Research Applications Directorate which,
provides support for basic research that has a
high relevance to major problems. This support
will provide for increased funding for selected
topic areas in the basic® research directorates.
Projects that ¥ill be considered for funding by
. IBR are initiated through the Foundation's basic
research directprates. (Proposals should be
submitted to the basic research programs in
" accordance with Grants for Scxentnf:c Research,
~ 'NSF 78-41).

The Division is responsible for: (1) defining -
topic” areas and related basic research dis- -
cnpllnes (2) stimulating research on the selected - -

topic areas; and (3) assuring that funds are used
_ as#An add-on and do not displace support
~ previously provided by the basic research
directorates. The Division provides a direct link
between ASRA and the basic research direc-
torates.

" APPLIED RESEARCH

- The Division of Applied Research (AR) will

* provide an improved scientific understandlng of

a range of technical, social, economic and policy

problems and increase the rate of technological

. innpvation growing out of ignificant discoveries

in various fields of science and engineering. By

. working closely with the disciplinary basic -

research programs throughout the Foundation,
' w1th pubhc andj pnvate user groups, and with the

y the Foundation relates, the Applied Research
.Subact|v1ty is in a position to encourage and "

accelerate. the application of basic scientific
knowledge to a wide range of potential users.

~ Federal,

I sector and pnvate market.

Industnal Orgamzahons and Markets:

-

' ob]ectlves ani
ch Appllca'no (A

Applied Social and Behavioral Sciences

* The . objectives of. the Apphed Somal and-'-,f :

iences program are to prov1de an . . '.-'
_improved understanding of a broad range of
“significant economic, social, and technical prob-

Behavioral

lem areas and to suggest alternative solutlons to
these problems.

Public Policy and Regulation:

The objective of this program is to provide
more and better information on policy issues of
national concern such-as unemployment, inter-

. national trade, regulation, telecommunications,
inflation and-the use of scientific and technical -

information inf@judicial and administrative

decisionmaking.

Public Service Delivery and 'Ur‘ba'n Problems:

Research will be supported that provides
State -and .local government
policymakers and managers,  public interest
groups, and other public and private voluntary
associations with improved information on: (1)

" the changing character of urban areas in the
. United States; (2) the changlng demands for -

services; (3) alternative mechanisms for im-

-proving governmental responsiveness to service

needs; (4) improvements in the effectiveness and
equity of service delivery by both the public’

el

" The focus of this program will be to. prov1de an;.s
improved understanding of public and pnvaté'
processes, organizational structures,” and

policies as they relate: {1) to industrial ofganiza- |

tion and performance; and {2) to the effectivejuse

.of"human, capitdl, and natural resources wjthin -

o
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- Individual an ] '(@up Processles: o .
? T N | S
> “Research:in this) area 'seeks to identify and

’

oy

a

K-,

. ) e
o : ¢ o
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. 0 q. (,”"
. ‘. the A,&e.i‘i‘ta . econgmic system. These studies”
-~ will.apply research findings and methodologies -

developed if/anthrdpology. industrial sociology

~and extractive industries on the
:gtrnpcture of work and work incentives.
, .. - N W\ . .'. }

-

NS

. st_i.m,l_xl_'at,eA.i,'l_Je development of new technologies
.and technical processes growing out of discov-

. “éries in_the behavioral sciences. Such’activities
" often’involve multi-disciplinary research groups .

. from various fields of engineering and computer

-'science, along with behavioral scientists work-

ing on applications ranging from such things as
'\ . . i

new technologies for the blind or other sensory

* deprived individuals to new communication and
control devices for industrial applications.

Applied Physical, Mathematical, and -
Biological Sciences and Engineering

: The'obiec-tives of the Applied Physical, Mathe-

matical, and Biological Sciences and Engineering

program are to increase the rate of technological
_innovation growing casof discoveries in various

fields of science and to accelerate the application . .-
and use of these technologies to improve the
breadth and quality of long-range solutions-to .

significant social, economic, and technical grob-
lems and policy issues which confront the}}
States. - '
Physical. Mathematical, and Engineering

" Applications: : g

R.ese,arch_' will be supported. that seeks . to ‘
facilitate the rate of technological innovations-

which hold promise ‘for long-run improvements
in industrial  processes, materials availability

and ‘handling, and . increased efficiency. A .

coherent research area initiated in RANN which
#) 1ilds on ‘developments of computer-based
technologies §0 improve the efficiency of produc-
tion and mafiufacturing will continue. In addi-
‘tion, this atea will be receptive to applied
" research-profosals from the scientific:communi-
ty which buildyon fundamental research in such
areas as catal
-matics.

s

.

'.'f,'an'dﬁpsyréhd,logy". political science, and economics
o such things as analyses of markets for natural 4
“Yesourcesizand ‘examinatjons of the impacts of

. }Sﬂfi&nnO\i@}\i\gn'iythe. manufacturing, distributien,

. ifonstructio

nited

is, laser chemistry,-and mathe-

. Biological and-Eco)og'icz;I Applications:

" "Research in this area seeks to accelerate the
rate of technological innovation based on basic
-~advances in the biological and ecological dis-
ciplines, including exploring the potential of-
"genetic manipulations “for the economical
production of new materials, the: use of
protoplast fusion to speed tests of new plant
materials, and tHe modeling and management of
- ecosystems as a way of increasing our effective
use of land, energy, and water and our renewable
resources capabilities. It also seeks to provide
information on the links between ecosystems and
~economic and social systems ‘as a way of
improving the information base for formulating
public policies which affect our national resource
capability. ' '

. Geophysicdl and Environmental Applications:

. Research will be supported to accelerate the
rate gof technological innovations based on
advances in the oceanographic and earth
_ sciences. These include- methods for exploring.
- ocean'resources, techniques for utilizing oastal
and estuary areas for resource productign, and
the improvement of techniques and sensing
_devices -for exploration and extraction of
minerals from land areas. :

. PROBLEM-FOCUSED RESEARCH
' A_PPLICATIONS

The goal of the ‘Problem-Focused ‘Research -
Applications (PFRA) program is to apply United
States scientific and technological capabilities to
selected societal problems of critical national
importance to assist in their clarification or
resolution. - . : '

The common objectives of the programs within -
the' -Problem-Focused Research Applications
Subactivity are to concentrate tesearch and
proof-of-concept experiments on selected prob-
lem areas in order to: : :

e _Facilitate the incorporation of science as a
working tool for problem resolution in the
public and private sectors; .
Provide - suppart for. problem-focused
research that bridges from basic research
discoveries to application; and, ,
Enhance the capability and capacity of
nontraditional research users to employ
research results and methods. :

=7



Earthquake Hazards Mitigation:

L from man, his works, and institutions from life

-The ob]ectlves of the ,Earthquake Hazards
Mitigation program are to develop methods and
techniques that can provide effective protection

loss, personal injury, property damage, social
_dislocation, and economic and ecological disrup-
" tion associated with potential or realized earth-
quakehazards The programis organized in three

component areas: Siting, Design, and-Policy. '

Siting

>

»

‘The specific research objective of this program

lion on natural

The specific objectives of this research pro-
am are to:

Develop a comprehensive data base on the -

nature of earthquake 'motion at typical

. construction sites and for representative

structures;.

. Establish the physical basis for characternz-

ing the nature of ggrthquake motionsand the
dynamic forces generated by such motions

and by other natural hazards;

Develop capabilities for prediction of the °

magnitude and frequencies of ground mo-
tion; '

Develop a methodology for qualitative and
quantitative estimates of local or regional
risk associated with earthquakes and other
types of hazards and combined hazards;

Develop a comprehensive and unifieq pro-v

gram to improve geotechnical engineering
practices applicable to soil dynamics, foun-
dation design, -failure and instability, and
other aspects of earthquake ground motion;
and. .

Identify procedurs for mtegratmg informa-
hazards -into land use
planning; urban and coastal zone planning,

_ offshore engmeermg ‘and sntmg procedures

Desngn

-is to: .,

A

)

Improve the.characterization of earthquake

aqd natural hazard loadings necessary for.
.the economical design of structures sub]ect

- to dynamic loading;
Develop new methods of analysis and design

: ofbulldmgsand structures of all types which -

*will take intoaccount nonlinear and inelastic
behavior of materlals and structures;

- dafly
" recommended minimum analysxs and desxgnt

Develop methods to (assess the hazard
potential and risk assessments applicable to

cor

existing structures and facilities, and devise

innovative methods for. improving perfor-
mance ‘within economically acceptable
bounds; ' r
Obtain information for engineering analysis
and ‘design by observing the damage of
facilities following actual earthquakes, and
incorporate this information into standard
design practice;

Develop improved computatlonal capability
for dynamic anaIysns of structures and
facilities and improve user access to any
computer software which is developed;
Develop model standards and design criteria
for design of structures and facilities 'sub-
jected to earthquake ‘and natural hazard
loadings; and,

Conduct detailed studies of the behavior of
smaller nonengineered structures and secon-:
components of buildings to improve.

guidelines.

~ Policy

The specific objectives of thls research pro-

gram are to:

- Expand the base ofknowledge ogalternative '

social adjustments to e#rthquakes;
Identify. the social, economic, political, legal

and related factors which facilitateor hinder
.. the adoption of both social and technological

solutions to earthquake hazards;

Facilitate the beneificial use of earthquake -

hazard mitigation measures by devising
effective technigues for disseminating infor-

~ mation to the public and to decisionmakers

" at the local, State and National Tevels; and,

Investigate measures* which will reduce
possible negative social, economic and
-political consequences of earthquake predic-
tions and warnings. :

-Chemical Threats to Man and the Environment:

The Chemical Threats to Manand the€nviron-

“ment program supports research to increase our
.scientific knowledge of man-made contaminants

and naturally occurring toxicants and to make

this knowledge available to appropriate users.
The ob]ectlves of the program are to:

A3
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e to investigate the social, ]
o barriers whicl inhibit full .

¥

. : o ;
"o, Define the -exposure of  ecosystems, and
¥ 2gnd. their

human populations to chefaig

_conversion  products gming
_ \;chemical pathways and tragsifasa W% in
the environment; : N g

° Accelerate the ap'plicatioh of"ret:eht.dis_cov\-_

eries in the basic sciences to the identifica-
tion and measurement of environmental
_ contaminants; o

"e ' Deyelop methods to’enable us to predict the
toxicological effects of chemicals on humans
“based on animal tests and other laboratory

_ data; and, -
e ' Identify.contaminant effects on living forms

- critical for the functioning of whole eco-

. systems.
" Alternative Biological Sources of Mat_er_ials

The program element is directed  toward
alleviating national ‘dependence on selected
scarce resources - by making alternative
biclogical sources of materials available in the
United States. The objectives of the program are
to: : - ,

e Determine which biological sources ; CON-
~ stitute promising alternatives;
e Develop biologically based processes needed

and,. o
‘o Determine the socioeconomic, technical, and

environmental impacts of various proposed -

biological alternative systems on the coun-
try. ’ oo

\ ~

Science and Technology to Aid

the Physically Handicapped

The Foundation is currently planning a pro-
‘gram to focus science and technology qn the
. problems of the physically handicapped. The
~ objectives will be:

e toimprove senso.ry capabilit;js. locomotion,

and manipulative ability to compensate for
losses due to handicaps; T
economic and
institutional
participation of the handicapped in society;
and : . . l‘ e
‘e to study mechanisms to improve  the
availability of technological aids to the
handicapped. N ;

to convert the sources: to useful materials;-

A-4 \/K E -

A formal - program announcement will be
released at a later date. NSF anticipates par-
ticipation of universities, industry. small
business and nonprofitinstitutions in the pro-
gram. - ‘ .

INTERGOVERNMENTAL SCIENCE AND ..
RESEARCH AND DEVELOPMENT INCENTIVES

The 6bjectives of this program are to:

‘@ Facilitate the integration of scientific and .
technical resources into the policy formula-
tion, management support, and program
operation activities of State and  local

. governments; and, 3 _

e Test and evaluate selected incentives which

the Federal Government may use to increase

.R&D investment in the private sector of the
economy and to stimulate the acclerated
introduction of innovative technology into
commercial use where new. products,,
processes, Or services are needed in the
national interest. '

_ Intergovernmental Program

The_'p'rimar'y objectiAve, of. the Intergovern-

" mental program is to facilitate the integration of

scientific and technical resources into the policy -
formulajion, management support, and program
‘operatign  activities in State and local

governments. The Intergpvernmental program

“seeks to strengthen the public management

capacity and capability of: individual local
communities and States in order: (1) to further
the understanding of issues with significant

. scientific and technical components,-and (2) to

capitalize on the'v_contributions of scientific and
technical resources in the resolution of such

“issues.

’Locql Govetnment:

The objectives of the Local Government 1
subprogram are threefold: :

e Facilitate the establishment of scientific and '
* technological syster@s in indigédual loc:
jurisdictjons to further the und&rstanding’o
science and technology as a major resource

. forlocal governmen},broblem solvingand, at
the samé time, serve as catalysts forregional

" innovatiohsgroups; '

e Promote the establishment of regional in-
novation groups to provide synergistic
approaches .t'oiolvving common problems
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with scientific and technical components;
and

‘¢ Establish national innovation networks to
facilitate the development of periodic.local

government research and development agen--

das, to enhance market aggregation, and to
‘provide. communication networks - and
linkage mechanisms for the reglonal mnova-
tion groups :

State Governmenl

.

The objectives of the State Government
"program are to:- :

e Strengthen the public management capacity

and capability 6f individual States through-

new and improved structures, processes, and
procedures for integrating scientific and
" technical resourcesinto their policy develop-

. ment and management support activities;
e Foster interjurisdictional cooperatlon ofla
regional and national basis in order to assist
individual States in their capacity building

efforts and to address cooperatlvely comhmon
issues of critical concern; and, : '
e Develop improved intergevernmental

to 1ncrease technologlcal innovation and R&D
investment in the private sector where new
téechnology is needed in the national interest. It
also supports research involving joint proposals
of small business and other organizations and
institutions, such.as universities, associations,

-or ‘large businesses, an¥ research relating to

improving the science and technology capabil- -
ities of fragmegrted industries, suchas s those with
large numbers Wf small firms or _lndustrnes that
traditionally spend little on R&D.

PROBLEM ANALYSIS
"The goal of the Office of Problem Analysis’

. (OPA] is to identify and analyze major national

problems with significant scientific content to

~provide a preliminary assessment of the-ap-

. Federal

. cooperation in the planning and implementa- .

_ tion of national research ‘and development
agendas in order to ensure their relevance to
State needs and’to enhance the probability
that research and development activities
will have  an aggregated market and be
utilized.

‘Science and Technology Resources:

The Science and Technology Resources sub- .

program focuses on increasing_ the potential of
wvarious scientific and technical organizations to
serve the needs of State anliflocal governments
and to mobilize such resources for meeting more

effectively these needs. It differs from the local
“and State Government subelement in that the

emphasis is on fosterlng the exchange of experi-
.ence and lessons ‘learned by these resource

- organizations in their attempts to supply scien-

tific.and technical expertlse in meetlng public
sector needs. 4

" Industrial Prdgram

‘determin

. OPA will

N

‘proposals

propriate role of science and technology, the
Government and the NSF in their
resolution. The Office will support analyses of a
wide range of potential research topics and
problem areas for use in selecting future research -
d1rectlons for the Directorate for Apphed Science
and Research Applications.

To fulfill this goal, OPA will draw upona w1de.
range of expertise from the research community, -

professional and scientific associations. private - -

industry, State arfd local governments and other-
user communities'to help define the problem and
esearch priorities.

It is ant cxpated that most of the resources of
e dispensed in a procurement mode.
However, Yhe Office ‘will consider unsolicited .
proposals fot projects to analyze problem areas
to determine applied research. needs. These
should address themselves to
providing answers (o the followmg questlons

e Whatis the nature of the problem and what
issues are researchable?

. - Will new or additional research have a

potential high payoff either through a better
understanying of the problentor the develop-
ment of a\technical base which will con-
tribute to its solution?

®  What research is currently underway on 1 the

The Industrial Program considers unsolicited
proposals totestand evaluate selécted incentives .

subject and what are its'sources of support?

e What is the size and capability of the

_ research community to address the problem?

e Whatis the most appropriate organization

“for supporting any additional research? Is
there a unique role for NSF and ASRA?



