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Executive Summary

in the fall of 1970 a program
aimed at helping local govern-
ments improve the productivity
and quality of their services
through the application of ex-
isting technologies was initi-
ated by the International City
Management Association. At
approximately the same time,
the National Aeronautics and
Space Administration’s Tech-
nology Utilization Office began
a joint program with the Tech-
nology Application Program

(TAP) of the International City

Management Association to
fulfill a more specific objective:
the application of aerospace
technologies and expertise to
the solution of selected munici-
pal problems. As indicated in
the following pages, the two or-
ganizations have worked closely
together and have made signif-
icant progress toward fulfilling
their objective.

By the end of 1971, it be-
came clear that there was an
urgent and pressing need for
the activities provided by TAP.
It also became clear that the
organization could be ade-

quately funded through agen-
cies of the federal government,
private foundations, and through
annual subscription fees from
city, county, and state govern-
ments. Accordingly, TAP
changed its name to Public
Technology and became incor-
porated as a non-profit organi-
zation. 1t also broadened its
base of sponsorship to include
the Council of State Govern-
ments, the National Associa-
tion of Counties, the National
Governors’ Conference, the
National League of Cities, and
the U.S. Conference of Mayors.

As a first step toward accom-
plishing its objective, Public
Technology invited one-hun-
dred municipalities to partici-
pate in the joint program. Ac-
ceptance required payment of
$500 and a commitment of a
half man-year of senior staff
time from each city over a two-
year period. The response to
this offer far exceeded Public
Technology’'s expectations:
seventy-nine cities and one
county accepted the invitation,
The second step was to deter-
mine the most urgent techno-
logical needs of participating
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ing Committee reconciled mi-
nor differences in regional pri-
orities and selected six prob-
lems for immediate investiga-
tion. Each of the six problems
and its status at the end of 1971
is presented below in order of
priority: .

Self-Contained Breathing Ap-
paratus for Firemen. Alterna-
tive approaches to developing
a lighter weight, less bulky,
longer duration breathing ap-

paratus were examined by
Manned Spacecraft Center
(MSC). Specifications for a
lightweight compressed air

tank, regulator, harness, and
mask, as well as a compres-
sor station have been written
by MSC. A tank development
contract has been awarded and
remaining contracts will be
awarded shortly. A User Design
Committee, representing user
expertise from various view-
points, has reviewed, evaluated,

and approved the design spec-
ifications and will review pro-
totype development, testing,
and demonstration. Prototypes
are expected to be available for
demonstration in selected cities
in 1973.

Short-Range Communication
Systems. This problem applies
to both taw enforcement and
fire protection situations. How-
ever, it appears that police and
fire requirements are not the

.same. We are attempting to

isolate and identify these dit-
ferences more precisely. New
products under development or
commercially available are be-
ing evaluated. Where cities
have tested or are using ad-
vanced equipment, their experi-

\

ence is being reviewed. During
the early part of 1972, we will
determine  whether existing
equipment meets the urban re-
quirements and decide whether
a new development project is
required. In the case of com-
munication equipment for fire-
men, such a project would be
closely coordinated with the
breathing apparatus project
and the protective clothing proj-
ect described below.

Pavement Marking. Recent de-
velopments in pavement mark-
ing materials and machines
have been reviewed. No sys-
tems meet all the specified re-
quirements, but several devices
currently under evaluation ap-
pear to meet most of the speci-
fications. Representatives from
NASA and Public Technology
will be attending equipment
demonstrations in the near fu-
ture. If these new techniques
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NASA's Marshall Space Flight
Center in Huntsville. Various
approaches to the problem
were suggested to the User
Design Committee. One of the
most promising approaches is
a downward-looking radar sys-
tem being investigated by the
NASA engineers for its techni-
cal feasibility. The engineers
have completed a preliminary
investigation and have indi-
cated that this approach ap-
pears to meet the urban re-
quirements and have proposed
designing, building, and test-
ing a prototype unit.
Automatic Fire Hose Flow
Regulator. In July of 1971, a
‘User Design Committee met
with engineers at NASA's
Lewis Research Center. Based
on the results of this meeting,
and a more intensive review of
previous attempts at automat-
ing the pumper, alternative de-
sign concepts now are being
developed. These design con-
cepts will be evaluated for tech-
nical and economic feasibility.
Other problems specified by
cities participating in the NASA
project are being evaluated.
Decisions will be made during
1972 1o determine whether

vi

aerospace technologies can

help solve these problems. The

experience gained in this pro-
gram to date has led Public

Technology to conclude that:

® the needs and opportunities
for applying technology to
municipal problems are nu-
merous,

s even small technological
changes can have significant
impact on the productivity
and quality of urban services,

" m existing technical resources

and capabilities are capable
of solving the most immedi-
ate problems,

m successful mechanisms can
be developed for matching
needs with capabilities,

m successful matching of needs
with  capabilities depends
heavily on continuous par-
ticipation and commitment of
the user,

w standard specifications can
be written to meet the needs
of a broad cross-section of
municipalities,

w successful delivery of tech-

nology will require aggrega-
tion of the urban market to
encourage industry to invest
its research and develop-

ment funds in products for

local and state governments,

and

= |ocal and state governments,
public interest groups, com-
mercial organizations, trade
associations, and federal
agencies, are becoming con-
vinced that existing technol-
ogy can be applied effec-
tively to help solve some of
the problems of local and
state governments.

The objective of the first year
program —to determine the
feasibility of applying aero-
space technologies to the solu-
tion of municipal problems—
has been demonstrated. Tech-
nology clearly can help solve
urban problems.

Public Technology’'s second
year program will concentrate
on refining the mechanisms for
technology transfer. New prod-
ucts will be developed, tested,
delivered to the cities, and
used to improve local and state
government services. The local
and state government market
will be aggregated for industry.
An effective information ex-
change mechanism will be de-
veloped. And the benefits of
technology finally will begin to
find their way to city hall.



68

8¢

ot
6¢

8¢
8¢

9¢

ve
¢l

ABojopoyiey uoneolddy Abojouyoa |
soolIwwo) ubiseq Jasn
uoibay Aq saijuolid Wa|goid

swajqold ueqin Aoy do|
so1IWWOD Bulleuipi00) [eUOIIEN

suonolpsunp Buiiedioiued
saoipuaddy

sSuoIsnjouo) pue saandalqo weiboud

sa1bojouyoa| YSYN =
Swa|qoJd JO SUB|d PUB SNB)S =

UOI}08|9S pUB UOIJBOIIIUSP| WS|Q0.d =
weibouid uoieosiddy ABojouyoa]
uoljeisiviwpy aoseds

pue soneuosay jeuoljeN/ABojouyda] 21qnd

SaI}IAIOY pue saAl}oa(qQ S| :ABojouyda] d1qnd

Alewwnsg aAljnoaxg

0L12—MSVN 13.11U0D

9¥502 "D°Q ‘uoibulysem

3210 uoneziinn A6ojouyss
uojjelisiuiwpy adedg pue
SOINBUOIAY |eUdliEN

10}

9€£002 "0'q ‘uoibuiysem

‘M'N ‘8nuaAy JnN21308UU0) Ob L
pajeiodiosu) ‘A6ojouyoaay atgnd

AQ paonpold

S1N3LNOD
40 37189Vl



Public Technology:
Its Objectives
and Activities

Cities are acutely aware that
they must increase the produc-
tivity of their urban services. In
many cases, the quality of the
services provided is not im-
proving and may be deteriorat-
ing, while the cost of providing
these services is soaring. Cities
are also becoming aware that
there are two major routes to
increasing productivity: new
technology and better manage-
ment. Many of them firmly be-
lieve that the vast amount of
the research and development
conducted over the past sev-
eral decades to ‘meet the na-
tion's space and national secu-
rity missions has yielded new
technologies which should be
of benefit to their problems.
They are frustrated by their in-
accessibility to these new tech-
nologies. Generally, the indus-
tries currently servicing the mu-
nicipal market are not known
for their ability or willingness to
introduce innovative technol-
ogies. Consequently, there are
numerous needs and opportu-
nities to apply technology to
the urban sector. On the other
hand, the scientific and tech-
nological resources and capa-
bilities in this country are sur-
passed by none. The question
is: how can these resources be
matched with the needs?

City, County,
State Gov'ts

Federal
Agencies
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Public Technology is financed
by local and state government
memberships, federal govern-
ment grants and contracts, and
foundation grants.

Activities: To achieve its objec-
tives, Public Technology oper-
ates a variety of programs. It
was through NASA that the first
operational program pioneered
the concept and demonstrated
the viability of a technology ap-
plication program for local and
state governments, the Public
Technology/NASA Technology
Application Program. Based in
part on the experience gained
through the joint program with
NASA, new programs have
been initiated. Some. of. these
new programs are described
below:

Technology Clearinghouse. A
technology clearinghouse is
being developed to perform
two functions: (1) to make avail-
able to municipal, county and
state governments reports on
currently available solutions to
technical problems and (2) to
convey the specific technical
needs and requirements of
member governments to fed-
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establish a national software in-
ventory and exchange program.

Integrated Municipal Informa-
tion System. Public Technol-
ogy, in cooperation with the
International City Management
Association and the National
League of Cities, is represent-
ing the nation’s cities in a con-
tinuing review and evaluation
of integrated municipal infor-
mation systems. This project,
known as USAC, is expected
to produce transferable ap-
proaches, techniques, and com-
puter programs that can be ap-
plied to other local govern-
ments that are interested in
developing their own municipal
information systems.

Solid Waste Technology. Pub-
lic Technology is gathering in-
formation on all aspects of the
solid waste management cycle
including collection, disposal,
recycling and reclamation. The
organization already has in-
vestigated joint study proposals

with several municipal jurisdic-
tions, explored promising solid
waste disposal technologies,
and monitored applicable pilot
projects. An effort is underway
to develop a realistic decision-
making model for local use in
determining the best practical
alternatives for collecting, re-
cycling and disposing of solid
waste.

Environmental Technology.
Public Technology is coordinat-
ing a six-man local and state
government committee to iden-
tify the information most ur-
gently needed by administra-
tors who are responsible for
the application of environmen-
tal technology. This activity will
lead to direct interaction be-
tween local and state officials
and federal representatives to
discuss solutions to specific,
local environmental problems.

Product Evaluation. A pro-
gram is underway to develop
a process by which the prod-
ucts that state and local gov-
ernments purchase may be
evaluated. A reporting mech-
anism, perhaps along the lines
of a “‘consumer report” for lo-
cal and state governments, will
evolve.
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Problem Identification and
Selection. A three-day working
conference was conducted for
the participating municipalities
at Kennedy Space Center in
October, 1970. Representatives
from the cities were told about
a wide range of aerospace
technologies and their potential
application to urban problems.
They were briefed-on technol-
ogy transfer methodology as
employed by the NASA Tech-
nology Applications Teams.
Finally, intensive workshops
were held to train city adminis-
trators in the procedures for the
identification, selection and
specification of urban needs.
The appropriate level of spec-
ificity is critical to the writing of
problem statements. Problems
which are stated too specifically
usually presuppose a certain
technological approach to the
need, thereby excluding other

1 Two NASA contractors in the Technology

o

Application Team Program participated
in the preparation and operation of the
Cape Kennedy Conference: Abt Associ-
ates' Urban Development Application
Team and The George Washington Uni-
versity's Technology Application Group.
These two groups have provided sub-
Vw:&:_m__ support throughout the first.year

. of the ioint program.

alternatives which may be more
promising. For problems stated
too generally, it is difficult to
relate specific relevant technol-
ogies. Therefore, problem state-
ments should supply specific
types and levels of information
relevant to accurate specifica-
tion of the need.”

At the conclusion of the con-
ference, the city representatives
were asked to go back to their
respective cities and, with their
department heads and other
officials, identify, select and
specify those problems of im-
mediate importance to their city
that might be solved through
technology. The problems also
need to show promise of rela-
tively short-term solutions. A
National Coordinating Commit-
tee, representing the participat-
ing cities, was selected by the
conference attendees to review
the problem statements. The
members of the National Co-
ordinating Committee are listed
in the second appendix.

2 The format used is described in William

Clingman’s A Guideline for the Prepara-
tion of Problem Statements, W. H. Cling-
man & Co., 1970.

Exhibit i
Problem Selections Results
By Problem Area

Problem Area -

Number of Problems Selected By:

Cities NCC* NASA
Law Enforcement 106 7 1
Traffic Safety and Control 77 6 2
Fire: Protection 56 10 )
Sewage Treatment and Disposal 34 3 0
Solid Waste Management 30 5 1
Utilities ' 29 5 3
Project Planning and Data Processing 28 0 0
Construction 21 0 0
Parks and Recreation 20 0 0
Public Safety—General 16 3 1
Health and Rescue Services 13 "2 2
Miscellaneous 12 0 0
Air Pollution 11 0 0
Water Pollution 9 2 0
Noise Pollution 8 0 0
TOTALS 469 43 15
* National Coordinating Committee
Three months after the Cape including fire protection, law

Kennedy Conference, nearly
five hundred (500) problem
statements were received from
the participating "cities. These
individual problem statements
covered a broad range of areas,

enforcement, health and rescue
services, solid and liquid waste -
management, water, air and
noise poliution, traffic safety
and control, utilities, program
management and data process-
ing, and construction. In Janu-
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Exhibit Il
Problem
Statement
Example
Underground
Utility Locator

A simple, safe, reliable method of locating and identifying underground pipelines, conduits, cables, and service
facilities.

Background:

Currently, most gas, sewer and water-pipelines are placed underground and in relatively close proximity to one
another. In the future, a large portion of the electrical utilities will also be placed underground and in the same
general vicinity. ,

When breaks or other malfunctions occur in any of these underground utilities, there is a perplexing problem
of determining which utilities are located where. The current practice is either to excavate on a trial and error
basis or use a relatively unsophisticated metal detector. These methods are generally ineffective and may also
result in damage to the utilities when the excavation is w:m:._.gma.

It is also continually necessary to seek out and identify these buried utility lines in preparation for road work,
repairs of the utilities, and/or all types of construction. The problem will continue to grow in magnitude, The job
costs of engineering planning and field construction would be greatly lessened if it were possible to quickly and
easily locate and identify buried service lines.
ility companies do not have accurate and precise records of their underground facilities, nor do they
find it expedient to attempt to establish and maintain such records. The general practice is to rely upon ‘““finding”
the line in the field. Present methods of finding lines are chiefly by use of construction plans from which the line
was built originally; although not necessarily in exactly the locations shown. Locations on these plans are gen-
erally verified by “potholing” in the streets. As a practical matter, the establishment and maintenance of an
accurate set of underground records is almost an impossibility because of the prohibitive expense.

Constraints and Specifications:
1. Device shouid be able to locate utilities with ferrous or non-ferrous and metallic or non-metallic components,
including clay sewer pipes and plastic pipes.
2. Device should be able to locate an object to about six inches in both horizontal and vertical planes {(horizon-
tal direction is most important.)
3. Device should be battery or field powered and operable and transportable with one man, or at most two.
4. Device should be able to work a minimum depth of ten feet.
5. The locator should be able to detect a conduit or pipe line underground, then to verify the nature of its
contents. (Detection of pipe more important than detection of contents.)
6. The instrument must be suitable for all weather operation.
7. The instrumentation should also be capable of operating inside structures such as tunnels, pipe ways, build-
ings, or under bridges.
8. The instrumentation should be capable of being placed in storage without preparation other than cleanup
and in turn should be capable of going into service immediately without much reassembly or preparation.
9. If possible, such instrumentation should be capable of detecting lines under water and also under ice and
snow.
10. A weight of about 10 pounds would be reasonable for convenience to the operators although, if a two man
crew were involved, each man could handle 10 pounds.
11.  Cost would not be a very critical matter if successful instrumentation is developed since the economic value
of this operation would be so great and the need for such an instrument so wide-spread.
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Status and Plans
of Problems.

After six months of identifying,
analyzing and selecting munici-
pal problems, the National Co-
ordinating Committee decided
that the remainder of the first
year's effort should focus on the
first six of the fifteen selected
problems. Most of the effort on
this program so far has concen-
trated on the top six, although
progress has been made on
some of the other problems.
The status and plans for each
of the fifteen problems is pre-
sented in order of priority
below. A brief description of
all forty-three priority problems
is given in the third appendix.
One-third of the fifteen prob-
lems and two-thirds of the top
six problems are in the fire pro-
tection area, which indicates
that there is a need to increase
the effectiveness of fire-fighting
equipment and methods, and to
increase the safety of fire-fight-
ing. Fire-fighting is now Amer-
ica’'s most hazardous occupa-
tion. The combined effect of
heat, oxygen deficiency, smoke

‘'sion at Manned Spacecraft

and toxic gases created by fire
accounts for more injuries to,
and fatalities of, firefighters than
any other cause. Even small
improvements in technology
can have enormous impact on
fire service.

1. Self-Contained Breathing
Apparatus for Firemen. During
April of 1971, a preliminary
meeting was held at Manned
Spacecraft Center to determine
whether NASA officials would
be interested in developing a
life support system for firemen.
Since the Crew Systems Divi-

Center has the responsibility
for the development of life-
support systems for astronauts,
it was felt that their knowledge
of alternative approaches could
be readily applied to the re-
quirements of firemen. It was
agreed that Manned Spacecraft
Center would review alternative
technological approaches and
offer recommendations {0 a
User Design Committee. This
committee would be appointed
by Public Technology to repre-
sent city interests from various
viewpoints including city, fi-
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A contract has been awarded
for the manufacture of twenty-
one sets of garments for de-
livery in 1972. Five of the test
sites will be cities participating
in the Public Technology/NASA
Technology Application Pro-
gram: New York City, Washing-
ton, D.C., Los Angeles, Mil-
waukee, and Wheeling, West
Virginia. The garments being
developed include both struc-
tural and proximity suits, caps,
gloves and boots.

The Breathing Apparatus User
Design Committee is reviewing
this project to encourage com-
patibility between the breathing
apparatus and the protective
clothing.

5. Underground Pipe and
Conduit Locator. A compre-
hensive literature search was
made at the NASA Scientific
and Technical Information Fa-
cility which included the De-
fense Department’'s unclassi-
fied data base. In addition,
technical personnel of the
NASA-sponsored Urban Devel-

3
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opment Applications Project at
Abt Associates, Inc. conducted
an analysis of commercially-
available products. A report on
equipment now in use by cities
for pipe and cable detection
was prepared for a July, 1971
meeting at Marshall Space
Flight Center of the User De-
sign Committee. Discussions
between the committee and
Marshall Space Flight's engi-
neers led to a better under-
standing of the cities’ require-
ments and an evaluation of
alternative technological ap-
proaches. The group concluded
that a downward-looking radar
system seemed to be the most
promising approach given the
state of existing technology.
Later, this conclusion was con-
firmed by Bell Telephone Lab-
oratories, whose study had in-
vestigated all plausible methods
of detecting underground tar-
gets. While radar will not detect
all underground targets to a
depth of ten feet in all soil and
surface_conditions, it neverthe-
less represents a significant

advance over systems currently
in use.

Several radar developments
for locating underground tar-
gets are under consideration.
Marshall Space Flight Center’s
engineers met with army per-
sonnel at Fort Belvoir, Virginia
to discuss their radar systems
underground target detection.
For obvious reasons, their ap-
plications are classified. Ar-
rangements for a second trip to
Fort Belvoir to test the equip-
ment for city applications is be-
ing planned.

A New England firm, which
has developed a similar but not
identical system, now provides
underground detection services
both for geophysical and utility
line applications. This-system is
also being evaluated.

A second meeting of the
User Design Committee will re-
view these two systems and
decide whether downward-
looking radar has enough po-
tential to warrant an applica-

tions engineering project.

6. Automatic Fire Hose Flow
Regulator. In preparation for a
meeting with the User Design
Committee, the Technology Ap-
plication Team at Abt Associ-
ates, Inc. developed prelimi-
nary alternatives to manual con-
trol of flow and pressure at the
nozzle. Meeting at Lewis Re-
search Center in July, 1971, the
project’s User Design Commit-
tee agreed that the problem
was more properly defined as
flow regulation rather than pres-
sure regulation and that auto-
matic flow regulators for certain
applications existed commer-
cially. Since the system com-
ponents are commercially avail-
able, Lewis Research Center
suggested that it was more ap-
propriate for the applications

_engineering to be done by in-

dustry or university.
Subsequent discussions

with technical personnel in in-

dustry, fire departments, and
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uted to NASA by the George
Washington University Technol-
ogy Applications Group. Next,
a User Design Committee will
be established. Discussions to
date have shown that there is
a need for standard design
specifications for a command
control center to meet the re-
quirements of medium-sized
cities. :

Command control systems
are needed primarily by the
public safety agencies: law en-
forcement, fire protection, and
rescue squads for efficient re-
sponses to emergency calls.

8. Body Armor for Police-
men. A literature search was
-conducted” to ascertain the
state-of-the-art in protective
armor. In addition to searching
NASA and the Department of
Defense sources, information
was gathered from other fed-

18

eral agencies and industry. In
December of 1971, correspond-
ence was sent out to thirty-six
cities, all of 'whom had initially
specified the need for better
protective body armor for po-
licemen. Included with each
letter was a copy of a compre-
hensive report published by the
Police Weapons Center. of the
International  Association  of
Chiefs of Police and written by
Leonard C. Miller. This report
detailed the test results of
twenty-three  commercially
available body armor units
which were ballistically tested.
Each of the thirty-six municipal-
ities was asked by Public Tech-
nology to review the report and
to inform Public Technology
whether any of the commercial
systems adequately meet their
needs or if not, what specifically
requires improvement. Their
comments will be used in de-
termining whether a develop-

. ment project should be initi-

ated.

The general consensus of the
responding cities was as fol-
lows:

= The report from the Interna-
tional Association- of Chiefs
of Police was thorough, in-
formative and useful in deter-
mining to what extent each
respective city could protect
its police in various situations
with current equipment.

m With few exceptions, re-
spondents complained that
present body armor units now
on the market were either too
bulky, excessively heavy,
lacking in flexibility and mo-
bility;. or extremely constrict-
ing in terms of body tempera-
tures.

m Cost seemed to be of mini-
mal concern to most of the
responding. cities. Most po-
lice departments involved in
this program have budgeted
expenditures specifically for

body armor.







» Many cities expressed the
opinion that a code of speci-
fications and standard re-
quirements should be devel-
oped to identify the most im-
portant characteristics and
solutions sought in the area
of protective armor.

9. Toxic and Flammable
Waste Disposal. Pertinent in-
vestigations by several organi-
zations currently are underway.
The Environmental Protection
Agency has a mandate under
the Resource Recovery Act of
1970 to submit to Congress a
comprehensive report and plan
for the creation of a system of
national disposal sites for the
storage and disposal of haz-
ardous wastes, including radio-
acitve, toxic chemical, biologi-
cal and other wastes which may

20

endanger public health or wel-
fare. This report will include a
list of materials considered to
be hazardous; current methods
of disposal for these materials;
recommended improved meth-
ods of reduction, neutralization,
recovery or disposal of such
materials; an inventory of pos-
sible sites; and an estimate of
the cost of developing and
maintaining the sites.

The State of Pennsylvania
has proposed standards for the
disposal of hazardous solid
substances. They spell out spe-
cifically how hazardous waste
should be handled during col-
lection, transportation, process-
ing and disposal.

In view of these and other

» ——
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tems using patient monitoring
equipment.

Plans to design an emer-
gency mobile medical system
which uses aerospace technol-
ogies and developments are
being considered.

14. High Voltage Power
Transmission. A survey of cur-
Tent research and development
programs now underway in this
area is being conducted, and
will be submitted to the partici-
pating cities. No further activity
is anticipated in this program.

15. Non-Emergency Patient
Monitoring. Plans are under-
way to survey existing systems.
The state-of-the-art of these
systems will be compared with
the state-of-the-art of ,NASA
technology to determine wheth-
er improvements can be made.
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NASA Technologies. In addi-
tion to aerospace technologies
and capabilities which are spe-
cifically relevant to the selected
municipal problems, Public
Technology in coordination
with the NASA Technology Util-
ization Office and its other
programs, identifies selected
applications of aerospace tech-
nology which may also be of
considerable interest to munici-
palities. Some of these projects
are described below.

Street Patching Material. A
thermoplastic material was orig-
inally developed by NASA in its
search for a better rocket pro-
pellant binder. A NASA-spon-
sored project is underway at
Stanford Research Institute to
use this material for street
patching. Other uses might in-
clude roofing, and coating for
refuse in sanitary landfill opera-
tions. The material appears to
have good tensile strength and

resilience between —50° and
150° F. It is easily handled and
may be applied over a wide
range of temperatures. Addi-
tional advantages are that it
easily incorporates shredded
old tires as a filler and used
crankcase oil as a constituent
part.

Drug Detector. NASA has
funded a project at Ames Re-
search Center to develop a sim-
ple, rapid, reliable drug detec-
tor. The detector consists of a
simple self-scanning spectro-
photometer for use with column
chromatography in the detec-
tion and identification of mor-
phine in urine samples. Non-
technicians can operate the de-
tector maintenance, calibration,
and data interpretation are sim-
ple procedures. The detector is
portable and can provide on-
the-spot analysis. Its cost is es-
timated to be about five hun-
dred dollars. Analysis will cost
about one dollar per sample.
Prototypes will be available in

1972 for testing by the cities and
for consideration by industry.

Urine Analysis for Bacteria.
A device was developed for the
detection of life on other plan-
ets. Goddard Space Flight Cen-
ter is adapting this device for
use as a bacteria detector and
counter. Trials at Johns Hop-
kins University Hospital Clinic
Laboratories show this device
to be hundreds of times faster
and far more accurate than the
standard culture techniques for
finding and quantifying the pres-
ence of microorganisms, espe-
cially in urine.

Sewage Flow Meter. A low
velocity measuring instrument,
using fluidic techniques, was
developed for NASA as an air-
speed sensor for V/STOL air-
craft. This device is being modi-
fied to monitor sewage flow un-
der a project coordinated by the
NASA Technology Applications
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Program
Objectives
and Conclusions

The initial objectives of the pro-
gram to determine the feasibility
of applying aerospace technol-
ogies and capabilities to mu-
nicipal needs have been ac-
complished. Mechanisms have
been established to allow city
participation in all phases of the
program and assure their full
cooperation. Procedures have
been developed from problem
identification and selection to
new product design, develop-
ment, testing, and demonstra-
tion. Mechanisms for identifying
problems common to numerous
cities have been developed so
that standard specifications can
be arrived at, and existing tech-
nologies can be applied to the
cities’ needs.

The first year of activities in
this program has demonstrated
that urban needs can be
matched with technical re-
sources. The second year will
concentrate on  developing
mechanisms for implementing
solutions. During this period the
program will focus on the de-
velopment of new product de-
velopment, testing and delivery.
It will explore mechanisms for
aggregating the urban market
through vehicles such as cen-
tralized purchasing arrange-
ments based on standard speci-
fications. The topic of urban
market aggregation will be ex-
plored by participating munici-
palities.

This program will also de-
velop a more effective mech-

anism for information exchange
with the participating - cities
through a bi-monthly news-
letter. An attached reader infor-

~mation card will allow cities to

rapidly respond to questions
and to request additional infor-
mation on selected items.

Through such mechanisms,
Public Technology will attempt
to pull together the fragmented
urban marketplace to stimulate
the introduction of new prod-
ucts developed by the applica-
tion of aerospace technologies
and capabilities, thereby im-
proving the quality and produc-
tivity of urban services.
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APPENDIX1

PARTICIPATING
JURISDICTIONS

Eighty Jurisdictions:
Total Poputation: 26,794,000

ALABAMA
Anniston
ALASKA
Anchorage

ARIZONA
Phoenix
Scottsdale

CALIFORNIA
Anaheim
Berkeley
Burbank
Carson

Chula Vista

. Costa Mesa
El Monte
Fresno
Fullerton
Garden Grove
Inglewood
Long Beach
Los Angeles
Mountain View
Oakland
Orange
Pasadena
Riverside

San Diego
San Francisco
San Jose

San Leandro
Santa Maria
Stockton
Sunnyvale

28

34,000
49,000

582,000
44,000

146,000
116,000
97,000
50,000
51,000
66,000
43,500
156,000
76,000
116,000
86,000
368,000
2,695,000
48,000
378,000
67,000
124,000
131,000
636,000
745,000
308,000
72,000
34,000
93,000
83,000

COLORADO
Boulder
Englewood
Pueblo
DISTRICT OF COLUMBIA
Washington
FLORIDA
Dade County
Fort Lauderdale
Hollywood
Pensacola

St. Petersburg
GEORGIA
Atlanta
Savannah
ILLINOIS
Champaign
Joliet

IOWA

Des Moines
Dubuque
KANSAS
Lawrence
Wichita
LOUISIANA
New Orleans
MAINE
Bangor
MASSACHUSETTS
Boston
MICHIGAN
East Lansing
Kalamazoo
MINNESOTA
Richfield
MISSOUR!
Independence
Kansas City
NEVADA

Las Vegas
NEW JERSEY
Sparta
Woeodbridge

50,000
36,000
98,000

810,000
1,135,000
114,000
70,000

61,000
200,000

535,000
141,000

53,000
75,000

216,000
60,000

39,000
275,000

655,000
39,000
670,000

36,000
86,000

49,000

107,000
530,000

110,000

11,000
91,000

NEW MEXICO
Albuguerque
NEW YORK
New York City
NORTH CAROLINA
Charlotte
Winston-Salem
OHIO
Cincinnati
Dayton

Toledo
Zanesville
OKLAHOMA
Oklahoma City
OREGON
Salem

SOUTH CAROLINA
Spartanburg
TEXAS

Dallas

Fort Worth
Grand Prairie
Wichita Falls

VIRGINIA
Alexandria
Danville
Hampton
Newport News
Richmond
WEST VIRGINIA
Wheeling
WISCONSIN
Milwaukee
WYOMING
Casper

242,000
7,868,000

230,000
139,000

495,000
260,000
393,000

38,000

380,000
64,000
47,000

790,000
360,000

41,500
116,000

115,000

48,000
110,000
130,000
223,000

50,000
765,000

43,000
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Problem Area:

Needs Specified:

FIRE PROTECTION (continued)

Protective Clothing
For Firemen

Automatic Fire Hose
Flow Regulator

New Fire Hoses and
Couplings

Hazardous Environment
Alarm for Firemen

Hot Spot Locator

Fireproofing of Home
And Office Furnishings

Fire Proof Building
Materials

Alternate Fire Extinguishing
Methods

Clothing that is heat-reflective, flame-resistant, water-repellent, light, durable, and
easy to put on; those currently available fail to meet the above standards of safey.

A control device for regulating water flow at the nozzle; monitoring other engine
functions simultaneously so that multipte functions could be operated remotely at the
scene of the fire. Present systems require stationary pump operators limiting his
assistance to other operations.

Fire Hoses of lighter weight, longer durability, heat-resistant, compactable, and
non-kinking; couplings capable of quicker fastening. At present, no standards of
uniformity for size and thread of couplers exist, resulting in adjacent communities
having entirely incompatible equipment.

A simple metering device compatible with the fire-fighter's gear, capable of detecting
and triggering an alarm in any of the following atmospheres: oxygen-deficient, toxic,
explosive, and radiation.

A means of locating the origin of a fire or heart of a fire within a building; capable
of locating also the origin of a fire within the individual walls of a building.

Low-cost, easy-to-apply material, which will render household and/or office
furnishings fire-resistant, and of low, non-toxic smoke potential.

New and improved building materials which are heat-resistant and flame retardent,
and also non-toxic when subjected to heat.

Present and primary system is the standard water pumper. Two new approaches
are being tested to (1) effectively utilize water, (Rapid Water), and (2) use various
chemicals and compounds such as foams to better utilize valuable water supplies.
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Problem Area:

z@maw Specified:

HEALTH AND RESCUE
SERVICES

Emergency Patient
Monitoring

Non-Emergency Patient
Monitoring

A means to remotely monitor the vital signs of a patient. Application of NASA’s
developments, in devices and telemetry for monitoring the astronauts’ conditions,
to patients being transported to medical facilities could be invaluable. 1t would also

be needed for patients in remote areas who are unable to reach a hospital or specialist.

Capable of conducting routine examinations more effectively and efficiently as well as
economically; NASA has developed non-invasive techniques for monitoring functions
which do not require implanting sensors or electrodes.

SOLID WASTE
MANAGEMENT

Toxic and Flammable
Waste Disposal

Remote Processing
Of Solid Waste

Solid Waste Management
Techniques

Methane Detector
For Landfills

Junk Car Disposal

A means of safely disposing of toxic and flammable wastes—burial could cause
contamination of ground water; dumping into sewers might yield water pollution;
identification and neutralization of the waste products is required.

Method for the maximum volume reduction of municipal wastes (solids) at the
optimum point in the collection system.

Improvements in solid waste management techniques such as work performance and
productivity of collection crews, a computerized optimization of collection routes, etc.

Device to measure the level of methane concentration, to allow for safe re-use
of sanitary landfills.

A means of economical, non-polluting disposal and resource developments for the
improved waste of ferrous and non-ferrous metals.

o
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Problem Area:

Needs Specified:

TRAFFIC SAFETY
AND CONTROL

Pavement Marking

Traffic Control Systems

Portable Traffic Counters

Street Patching

Street and Sidewalk

De-lcer

Traffic Sign Materials

Materials for marking better traffic lines on streets; improved durability, 82m.n:<=<
especially when wet.

A more efficient and inexpensive means of interconnecting traffic sections and signals
for optimum coordinated operation; present means of cables or leased telephone lines
are expensive.

A portable traffic counter, protected against abuse by vandals and pranksters, which
can distinguish between lanes, direction, and rate of traffic, (as many permanent
counters can).

A truly permanent patching material is required which can be easily and rapidly
applied over a wide range of temperatures and which would be able to withstand
severe thermal and dynamic stresses and corrosive materials,

A non-polluting, non-corrosive, low cost material or method for the removal or
prevention of ice formation on public highways. Commonly used salt causes
corrosion and pollution of ground water.

Improved light-weight material for large overhead traffic signs; present usage of
breakaway signs accentuates the need for light-weight and strong sign material;
should also have good reftective qualities in both rain and frost conditions.
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APPENDIX IV

Western Eastern Midwest
PROBLEM
vwa_mm_m.—.__Om—m Total Number of Cities in Region 29 14 16
Number of Cities Attending Regional Meetings 22 58.3% 61.5%
Percent of Cities Participating in Meetings 75.8% 24 26
Statements Total Votes Number Rank Number Rank Number . Rank

Firemen's Lite Support .
System 38 15 2,3 13 2 10 2,3,4,5

Pavement Striping 36 17 : 1 9 3,45 10 2,3,4,5

Underground Pipe and
Conduit Locator 35 14 4 7 6 14 1 |

Communication Equipment ,
for Firemen 35 11 7,8 14 1 10 2,345 |

Firemen's Protective
Clothing 32 13 5 9 " 3,4,5 10 2,3,45

Protective Body Armor—
Police Use 28 15 2,3 9 3,4,5 4 11

Automatic Fire Hose |
Pressure Regulators 22 12 6 4 8,9 6 7.8

Disposal of Toxic and
Flammable Materials 20 9 9 4 8,9 7 6
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APPENDIX V

USER DESIGN
COMMITTEES

Breathing Apparatus
User Design Committee

David B. Gratz
Chief of Fire Department
Silver Spring, Maryland

James E. Kehoe

Deputy Chief of Fire Department
Chicago, llinois

Keith Murdoch

City Manager

Anaheim, California

William Ingram
Battalion Chief of Fire Department
Los Angeles, California

Ross Ritto
Personnel Director
Rochester, New York

Cliff Sliger
Chief of Fire Department
Wheeling, West Virginia

John O'Hagan
Chief of Fire Department
New York, New York

Underground Pipe Locator
User Design Committee

Samuel Owen )

Director of Management & Engineering
Services

Winston-Salem, North Carolina

Roy Dodson
Director of Water Utilities
San Diego, California

Frank Faison
City Manager
Pensacola, Florida

Leo Johnson
Director of Public Works
Des Moines, lowa

Norman Leonard
Director of Utilities
Bangor, Maine

Roy Morse
Consultant (APWA Representative)
Seattle, Washington

Automatic Fire Hose Flow Regulator
User Design Committee

Dean Vanderbilt
Urban Scientist
Dallas, Texas

James L. Caplinger

City Manager

Kalamazoo, Michigan

Boyd Hartley

Professor of Fire Protection Engineering
ITT
Chicago,

nois

Norman Steisel
Program Planner of Fire Department
New York, New York

John O'Hagan
Chief of Fire Department
New York, New York

William Patterson
Battalion Chief of Fire Department
Long Beach, California

Ross Ritto
Personnel Director
Rochester, New York
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Product Survey and Evatuation.
The urban requirements survey de-
termines where gaps are thought to
exist from the city point of view be-
tween the problem requirements
and existing product or systems
performance. It is important to take
an independent look at commer-
cially available products or systems
currently servicing the need. For
example, it may be that poor per-
formance may not be due to inade-
quate equipment but rather to im-
proper use. This was, for instance,
the response we received from the
manufacturers of metal pipe loca-
tors. They claimed that their equip-
ment could detect underground
metallic pipe as deep as twenty
feet. Some public works officials
claimed that they have never de-
tected a pipe below twenty inches
with their equipment, The manufac-
turers claim that the operations
were improper; the operators claim
that the equipment is inadequate.

Such disputes can be resolved
by designing and conducting tests
to evaluate product performance.
As standard specifications are
drawn up for urban products, new
and existing products need to be
tested to determine whether they
meet the standards. Once product
performance is adequately evalu-
ated and compared with the prob-
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lem requirements, the opportunities
and needs for improvement can be
determined precisely.

The product survey and evalua-
tion also serves another function.
Occasionally a product be
found which adequately solves the
problem but is not being marketed
to the city. In this case, a new mar-
ket is discovered for this product.

Technology Survey. Once the
need has been precisely identified
and confirmed, promising alterna-
tive approaches to the problem
need to be determined. For exam-
ple, even if commercially available
metal pipe locators work satisfac-
torily, other kinds of pipes such as
plastic, concrete or clay need to be
located underground. Plausible al-
ternative methods for locating un-
derground metallic and non-metal-
lic pipes might include wide-band
UHF radiometry, downward looking
radar, and sonar. The state-of-the-
art of each of these technologies
must be surveyed to determine
whether it is advanced enough to
be applicable to the problem now
or whether it requires further de-
velopment.

Once alternative technological
approaches have been identified,
in-depth technical literature

searches should be conducted. In
addition to identifying relevant
technologies, technical information
searches serve two important func-
tions. They help the technical gen-
eralists of the applications team to
become conversant in a specific
area, and they provide a means for
identifying the experts in the field.
The quickest way to get an accurate
reading on the state-of-the-art in a
specific discipline is to talk to the
experts. They are also in the best
position to evaluate the relevance
of the technology to the problem.

Problem Selection and Evalua-
tion. At this point, specific urban
requirements have been surveyed
for degree of agreement. Commer-
cially available products have been
surveyed and evaluated, and finally,
available technologies that are po-
tentially -more relevant to solving
the problem than existing equip-
ment have been surveyed and iden-
tified.

With this information, questions
about each problem can be an-
swered: can urban requirements be
met with commercially available
equipment about which cities were
unaware; can urban requirements
be met with available technologies
not previously applied to the prob-
lem; which problems require the
further development of new tech-
nologies?

A problem selection policy will

have to be established to guide the
trade-offs between various criteria
for problem selection. For example,
we may want to require that a re-
search and development agenda
have a mix of immediate and long-
range benefits. Early results in a
program of this type are essential.
However, it is also important not to
ignore problems which can have
greater benefit to cities in the longer
term. For the two categories of
problems that require applications
engineering or further research and
development, decisions should be
made on the basis of the costs to
implement a solution and the bene-
fits to be accrued from a better so-
lution, subject to the type and
amount of risk one is willing to bear
in terms of the probability of suc-
cess of the project.

Technical Feasibility. Based on
information gathered so far, and on
a decision to modify existing tech-
nology or develop new technologies
to solve problems, the various al-
ternative technological approaches
need to be analyzed in greater
depth. The exact technical param-
eters required for improvement
must be examined and the proba-
bility of new technologies making
improvements in these parameters
must be evaluated. For example, in
the development of fire-retardant
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drawing up a set of engineering
specifications for a prototype and a
project plan. The specifications will
indicate tasks to be completed and
the timing and resources required
for each task. This will be done
either by the organization conduct-
ing the applications engineering or
the agency letting a contract for this
work.

Obviously, the next step is to ac-
tually carry out the applications en-

gineering. During the course of the’

project, technical decisiéns that will

significantly affect the end product
will be required. Experts who un-
derstand the user point of view
should be involved in each of these
decisions so that the urban.require-
ments can be kept clearly in focus
and interpreted not by high tech-
nology engineers, but by those
closest to the problem.

Where the development of new
technologies is required to meet
the urban requirements, a prior
step is required. A research and
development plan must be devel-
oped which will lead, if successful,
to a set of engineering specifica-
tions and prototype development.
In either case, the end result will
be a prototype. .

Prototype Testing and Evalua-
tion. In addition to preliminary lab-
oratory testing of the prototype to
see if it meets the engineering
specifications, two other types of
testing and evaluation procedures
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are required. First, standards and
codes for equipment of a certain
type often are specified. Generally,
organizations have been estab-
lished-for approval of new products
of a particular type. The prototype
must be tested and evaluated by
the appropriate organization for ap-
proval. The project managers and
engineers should be cognizant of
the relevant codes and standards
from the beginning, the approval
organization should be consulted in
the early stages of the project, kept
abreast of progress and be made
aware of any changes in direction,

In cases where there are no
standards, and where no organiza-
tion for establishing standards exist,
the product should be evaluated
for safety and maintenance charac-
teristics. Where possible, prelimi-
nary standards should be estab-
lished.

The prototype also should be
tested and evaluated for its per-
formance under the intended appli-
cation, even if only under simulated
conditions. These tests should be

-conducted under realistic condi-

tions to determine whether the
product's performance lives up to
expectations. To the extent possi-
ble, it should be tested by those
who ultimately will use the product.

Patent and License Arrange-
ments. Patent and license agree-
ments need to be arranged, as re-
quired, to facilitate the delivery of
technology to the cities.

Conduct Pilot Demonstrations.
Prototype products should be put
into operation on a small scale be-
fore the manufacturer tools up for
full production and marketing. This
kind of field testing in selected sites
can determine how well the product
meets urban reguirements. The
sites for pilot demonstrations
should be carefully chosen so that
the product can be evaluated under
a range of conditions such as small
city fire department operations ver-
sus large city fire department oper-
ations; cold, wet climates versus
hot, dry climates, and so forth.

Pilot demonstrations serve two
important functions. They allow the
manufacturer to alter the product to
meet difficulties which may be re-
vealed in operation. They provide a
mechanism for building credibility
for the new product in the cities.
Other cities will be watching these
demonstration projects carefully
and critically.

Site selection also should take
into account leadership of cities.
Certain cities are regarded as
leaders in certain urban service
sectors.

Business Study. Even if the pilot
demanstrations are highly success-

“ful and interest from the cities is

running high, the manufacturer will
want to conduct thorough market
studies to determine the sensitivity
of price to production volume and
to market share; the product's abil-

ity to compete in the market place,
the break-even point in sales, and
the product's life expectancy. The
fact that a product sells does not
insure a profitable operation. A
business study relates market char-
acteristics of the product to sales
and profits of the operations.

Product Manufacturing and
Distribution. At this point, if a prod-
uct offers profit potential, a com-
pany will tool up for full-scale pro-
duction. In many cases, the com-
panies that have the capabilities to
manufacture new products that in-
corporate sophisticated technolo-
gies may have to use distribution
channels with which they are un-
familiar. This may be a serious bar-
rier to a firm when deciding whether
to enter the urban market. New and
innovative distribution patterns may
be required to attract industry to
the urban market place.

Ditfusion to Other Cities. Assum-
ing that distribution capabilities can
be acquired, information about the
new product and the experience of
the pilot cities with the new prod-
ucts must be disseminated widely.
This can be done through the
standard advertising channels and
through demonstrations at trade
and professional association meet-
ings and other associations, such
as states leagues of municipalities.
This information also will be dis-
seminated directly to cities through
the Science and Technology Clear-
inghouse being developed by Pub-
lic Technology.




