DEFENSE DOCUMENTATION CENTER

FOR

| SCIENTIFIC AND TECHNICAL INFORMATION

CAMERON STATION. ALEXANDRIA. Y!RGINIA

4555




NOTICR: When govermment or other drawings, speci-
fications or other data are used for any purpose
other than in connection with a definitely related
government procurement operaticn, the U, 8.
Government, theredby incurs no responsibility, nor any
obligation whatsoever; and the fact tbat the Govern-
pent may have formlated, furnished, or in any way
supplied the said drawvings, specificaticns, or other
data 18 not to de regarded by implicaticn or other-
wise as in any mamner licensing the bolder or any
other person or corporatiocn, or conveying any rights
or permission to manufacture, use or sell any
patented invention that mey in any way be related
thereto.




sl

<.
<

‘A
¢
< s
: s
o
o -t

- o .

- - - ‘
TS D o mrem e,
PREATNT EAMTATID £7TOD T E

ORGANIZATION AND PRESENTATION OF
ENVIRONMENTA!. DATA FOR OFFICE OF
CIVIL DEFENSE USE

A Feasibility Study

TECHNICAL REPORT NO. 5-622
April 1963

U. S. Army Engineer Waterways Experiment Station

CORPS OF ENGINEERS
Vicksburg, Mississippi

s AR € Sl § os b b

FAA A Arey 2




PREFACE

This report presents the results of a nine-month feasibility study
of environmental data for Office of Civil Defense use. The U. S. Army .
Engineer Waterways Fxperiment Station (WES) was authorized to conduct the pe
study by Project Order No. OCD-08-62-233, dated 6 June 1962, from the
Contracts Branch, Office of Civil Defense, Department of Defense, to th. a
Office, Chief of Engineers, Department of the Army.

The study described in this report was conducted by the Geology
Branch, Soils Division, WES. Dr. David D. Smita, School of Geology,
fouisians State University (under subcontract), was the principal investi-¢i.

gotor and p;ep&red the text cf the report. Mr. Roger T. Saucier of “uc
Geology Branch ussisted in various phases of the study and prepared the
engineering-geclogic map folio (Aprendii D). The study was accomplished 4
under the direct supervision of Dr. Charles R. Kolb, Chief of the Geology «y
Branch, and the general supervision of Mr. W. J. Turnbull and Mr. W. G.
Shockley, Chief and Assistant Chief, respectively, of the Soils Division,
WES.

Director of the WES during the conduct of this study end preparation p
and publication of this report was Col. Alex G. Sutton, Jr., CE. Technical .a}
Director wes Mr. J. B. Tiffany.
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SUMMARY

The Office of Civil Defense (OCD) requested that the U. S. Army
Engineer Waterways Experiment Station (WES) evaiuate on a nationwide busis
the present status of existing environmental data and data scurces, and
determine the feasihility of various possible methods for organizing and
presenting such data for OCD use. Analysis indicates that OCD en-
vironmental data requirem~nts are of two types: (a) detailed specific
information, and (b) cuthoritative generalizations of relatively broad
scope.
short notice, and generally require rapid solution. Further, a given deta
requirement is not likely to recur frequently, if at all. In addition,
several lines of evidence show that advance preparation of data for pos-

. sible use by the OCD is not presnntly feasible, except in carefully
* selected cases.

An appraisal of the status of existing environmental data held by the
major cognizant Federal and state agencies indicates that voluminous, un-
published data in various steges ot processing exist for ail pertinent
categories of information. The data are generally filed in local, state,
or regional offices, and the practical difficulties in obtaining such in-
formation are significant. Adequate fulfillment of CCD environmental
dats requirements centers arcund establishing an effective organization
structure which will facilitate communication and transfer of information
from deta sources to the in short, setting up a suitable information
system.

weer:
veer;

Analysis of a variety of possitle information systems indicates
that those which appear to be feasible for OCD use include (a) a system
based on a small in-house information center headed by & Staff Coordinator
for Envirommental Information, and (b) a system utilizing some type ot non-
manned, nonautomated data base such as a directory of environmental data
sources. Accordingly, recommendations arc made for establishing & three-
part irformation system which would consist of (a) an OCD Staff Coordinator
for Environnmental Information who would be a professional earth scientist,
(b) a Board of Expert Advisers representing pertinent environmental disci-
plines, and (c) a directory of Federal, state, and other important en-
vironmental data sources. The Staff Coordinator and the Advisory Board
should be selected a2nd appointed as soon as practical. Preparation of the
. directory of data sources would follcw after a six- to twelve.month period

vi?

15is
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The subject matter is highly variable; problems arise on relatively ively
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during which cthe Staff Coordinator could determine the degree of detail and
the scope of coverage which the directory should erncompass.

An appraisal of various data presentatiuu techniques eppropriate to
OCD enviroumental data problems shows that virtually the only pertinent
technique not currently in widespread usage is the large-scale map presen-
tation of critical environmental data which is fundamental to engineering
construction problems. Because of the likelihccd of an eventual major
shelter construction program, a recommendaticn is made for initietion of a
pilot program for the preparution of engineering-geologic map folios for
parts ov 2ll of three major cities in the Urited States. An example of
this type of map folic is included in Appendix D. :

Appendix A lists the environmental data categories selected as perti.
nent in this study, and their application to OCD problems. Appendix 3 con-
sists of ten tabular summaries of the status of evailable data on the
pertinent environrental data sources. Appendix C is an example of a direc-
tory of environmental data sources. Appendix E contains the research de-
signs and cost estimates for the recormended directory of environmental
data sources and the pilot program for the preparation cf engineering-
geologic map folios for selected urban areas.

viii
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CRGANIZATION AND

PRESENTATION OF ENVIROMNMENTAL DATA

FOR OF}

*ICE OF CIVIL DCFENSE USE

),

A Feasibility Study

P}

ART I: INTRODUCTION

Pojectives of Study

1.
cal Cperations, Office of Civil Defense (OCDj, reguire the use of various

Many aspects of the progrums carried cut by Research and Techni- .

nypes of enviroumental inforration. In particular, problems related to
i

‘Talleut patterns, fire spread, thermal countermeasures, decontamination,
i . .

post-attack water supply, evbcuation, emergency communications, and the
)

]
design, site selection, and ronstruction of protective structures invclve

I
a wide renge of environmenta} irformation in varying degrees of geographic
and detail. !
Recognizing this néed, the OCD requested that the U. 'S. Army

~Jverage
2.
Engineer Waterways Experimen; Station (WES), Vicksturg, Mississippi, carry
out a study which would evalﬁdtc Lhe present status of existing environ.
mental data and environmentai data sources, and determine the feasibility
of various methods of organi%ibg and summarizing such existing information
for OCD use. 3Speciilcetly, %he goals of this feasibility study were:
(a) analysis of OCD environm?ntal data requirements, (b) identification
of environmental data sources and appraisal of data held by each, {c) eval-
uation of the availability ahd suitability of existing data for fulfillment 5
of OCD requiremesnts, and (d):recommendations as to the desirability and
feasibility of various approgches to organization, summarization, and

1
presentation of environmental date.
|

:

Scopes of Siudy and This Report

3. Personnel ol the WES conducted a series of con.erences with rep-
resentatives of the OCD Research and Technical Operations staffs and vari.

ous research project contractors of the OCD to determine the agencies'
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requirements for environmental data. Specifically, it was desired to learn
the nqture of typiecal probleas requiring such information, in particular
the degrec of detail reeded, wnd how often these problems might be expected
to arise. Part IJ summarizes this analysis of data requirements. i

L., Before the various data scurces were contacted, it was necessary
to esteblish a crmprehensive chécklist delimiting the categories of en-
vironmental information pertinent to OCD needs. Such a list (discussed
in Part III) was prepared by the WES, and after some modification and re-
arrangement resuiting from discussion with OCD staff members and contrac-
tors, the list included the following mejor categories: terrain, vegeta.
tion, hydrology..and climate. These categories and their appropriate sub-
divisions served as the basis for the appraisal of the status of environ.
mental data and data sources.

5. The nationwide appraisal of the status of envirommental intorma-
tion (Part (V) consisted of first identifying the principal data sources
for each category and subdivision (chiefly, the cognizant Federal agencies),
end then, for representative organizations, conducting a census-like survey
of the information held, specifically witn respect to extent of coverage,
degree of detzil, percentagc published versus unpubli:zhed, format of un-
published, and availability and suitability of unpublisked data for
0CD use.

6. After (a) OCD requirements had been analyzed, (b) the principel
data sources loestod, (c) the status of environmental information held
appraised, and (d) the suitability of existing data for fulfillment of OCD
ne=ds evaluated, the next step was to analyze the various means for obtain-
ing, organizing, and presenting this information for actual use by the OCD.
This analysis (presented in Part IV) indicated thai there were two major
items to be considered: (&) inforration systems, and (b) data presenta-
tion technigques.

7. Information systems are essentially broad, flexible structures or
frumeworks designed to facilitate the transfer of information from source
to user. Three types cf information systems were considered for use by the
0CD; tnose based on (a) electronic data processing (i.e. automated) sys-
tems, (b) manned information centers, and (c¢) nonmanned, nonsutomated

systems. The application of each type of infornation system to the probiem
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of fulfilling the environmental date requirements of the OCD was ther
evaluated in terms of suitability and ccst.

8. Specific data presentation techniques, on the other hand, apply aly
"to the solution of precisely defined data problems. Such technigues in- -
clude: (n) descriptive summaries, (b) handbooks, (c) bibliographies,
(d) numerical deta tabulations, and (e) verious types of graphic presenta- .nta-
tion. Esch techniqus was evaluated as to its applicetion to ihe verious nus
categories of environmental data. Then, in order to illustrate such appli- ippli-
cation, a series of conceptual problems was formulated, and appropriate te
presentation techaniques were selected for each.

9. This report concludes with & series of recommendations for the the
establishment of an environmental data information system which would be . be

appropriate to the OCD's requirements and evailable funds, and for ucilize-.iliza-

tion of particular data presentation techniques for selected aspects cf
their environmental requirements.

10. .A series of appendices at ‘the end of this

maries of data upon which the evoluations presented . -

examples of an appropriate information system ana o

of
report includes: sum- sum-
the text are based, .ased,

4 special data presen- resen-

tatiocn technique, and detailed research designs and cost estimates for the -r the

recommended courses of action.

o T o
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PART II: ANALYSIS OF OFFICE OF CIVIL DEFENSE REQUIREMENTS

11l. The initial step in thic feasibility study was an analysis -of
the environmental data requirements of the OCD. This analysis was carried
out by means of conferences with Research and Technical Operations person-
nel of the OCD, a study of the work plans ard project summaries for some
220 projects under Research and more than 100 projects under Technical
Operations, ard consultation and conferences with abuut 15 OCD research

project contractors.

Tvyres of Reguirements

12. In the course of the aralysis, it became clear that the require-
ments of both the OCD and its contractors for environmental data fall into
two mejor classes: (a) detailed cpecific information, and (b) authorita-
tive generalizations of relatively broad scope. In addition, personnel of
the OCD expressed the need for a system or methed of listing data sources
for various categories of envirormental information. The two major classes
are examined individually.

Detailed suvecific informaticn
13. hRequirenents for highly detailed, specific information typically

apply to @ given topic or geographic area. A number of requirements for
this type of information were developed during the exploratory conferences,
such as: the range in soil témperatures for different parts of the United
States, flow rates fof various reaches of specific rivers, rates of tidal
flushing and depth variation in estuaries, the typical range of Na and Mg
content of bricks and cemeat for various cities and are~s in the United
States, ard the depth of expected snow cover during specific months for
given cities in the northern states.

14. As is apparent from these examples, the subject matter varies
widely. Further, it seems improbable itat a specific item of information
will be needed on more then a relatively few occasions. In addition, the
information will generalliy be needed on relatively short notice.

15. As will be shown subsequently in this report, enormous vuiumes

of highly detailed environmental data currently exist. The bulk of the
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data, however, is unputlished; {t rests in the files of the various reposi- -
tory orpanizations across the United 3tatcc. The principal problems in ob- -
taining such data would be 1.a locating the pertinent duta source, and in
setting up an efficient proceaire for retrieving the desired information.

Authoritative pgeneralizations

16. Requirements for authcrjitative generalizetions of relalively
broad scope tend tc¢ be more fundsmental in character, and typically apply’
to a wider range of cases than do specific information requirements. Al-
though these broader requirements were encountered only in a general way
during the exploratery confercnces with staff and contraﬁt personnel of the he
CCD, it seems probable that they will eventually develop for such topics 85 as
availability of shallow, potable groundwater for emergency water supply,
protability of snow cover affecting decontamination procedures and extent ;
of effect, methods for characterizing terrain units for use in computer
solutions of fire-spread problewus, air and ground temperature in'relation
to shelter ventilation and couuling, traftricability problems as linmiting
factor in evacuation potential, &and the delimitation of areas characterized egd
by such censtruction difficulties as severe foundation settlement, high
grourdwater table, probable slope failure, etc.

17. Here again, the subject matter varies widely, and the informa-
tion will probably be needed on relatively short notice. In addition, even ‘n
though a given generalization typically has broader application than an
item of specific irnformation and thus may be useful in & somewhat greater
number of cases, its freguency of use will probably be low. )

18. The preparation of authoritative, fundamental generalizations
requires the efforts of highly experienced specialists in the pertinent
scientific or technical field. Such generalizations are bused on the
specialist's experience and his familiarity with masces of detailed in-
formation. Geneyralizations of this type are aifficult to prepare in ad-
vance because many of the factors to be considered cannot be supplied in
advance. Here the problem lies chiefly in the rapid location of the
specialist or authority with the needed experience and background at the
time that the need arises.

19. The time required for developing information of this type varies 3

considerably, depending on the nature of the problem and amount of
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background information available. In some cases, the problem will be such :h
that no valid generslization can be formulated without considerable addi- -
tional basic or applied research. In such an instance, the decision that B
additional research is required is, in itself, an important generalization n

of considerable value to the ("CD. With this information, the OCD can deter- Ler-
mine whether the problem warrants financing the appropriate reseerch.

20. It should be noted that frequently the files of unpublished data ata
pertinent to OCD needs for detatled specific information and the highly
experienced'specialist are housed in the same agency or organization.

Further, rapid retrieval of the detailed inlormation requested is often

dependent upon the khou;edge and experience of the specialist in charge of of
the information files. Similarly, the preparation of an authoritative
generalization by & given specialist may require considerable use of the €
detailed data available in the [iles of the organization. Thus, although gh
seemingly widely different in character, the two environmental information ion

needs are in fact closely related.

Summary
2l. Generalizations concerning the two classes of environmental data .- lata

requirements are as follows:

a. Both are highly variable as to subject matter, arise on
relatively short notice, and reguire relatively rapid
solution.

b. Needs for a given item of detailed information are not

linely to recur frequently, if at all.
c. Needs for given authoritative, fundamental generalizations,
although these generalizations apply to a larger number of

individual cases than do detailed information, will &lso
have a relatively low rate of recurrence.

Additional Considerations

22. Although OCD requirements can be more or less reédily
classed in two major types, the individual items within each type are not
clearly defined at the present time. Further, because of the very nature N
of the many problems facing the OCD, it seems unlikely thac more precise
definition can be obtained in the near future. No relative rank, or order, r,
of priority hes been established by the OCD for the various environmental

it i e Lt s T R e 3
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7 7
data requirements listed in paregraphs 13 and 16, and there is ro indica- -
tion thet such ranking is anticipated in the immediate future.
23. Although a definite need exists for detailed specific informa- 18-
tion such as that cited in paragraph 13, the importance of the information .ion 3 &
is not great enough t¢ warrant a major effort on any given item or problem. Llem.
The seme holds true for the authoritative generalizations described in :
paragraph 16. On the other hand, it appears that a broad, flexible, rela- ela- ; s : f
tively inexpensive organizational framework of informatiqa, within which ch . j
appropriate emphasis can be given to the various types of specific problems blems E ‘ j
as they arise, is warranted. This is in line with requests by OCD PRI ‘ }
personnel for an approach that will cover as broad a spectrum of environ- ‘on- ?_ ‘ o ‘ d

mental data problems as possible with the funds available. ?
24, In light of the foregoing considerations, it appears tbat the :he

first step in fulfilling OCD environmental data cequirements should be 2
the development of a relatively broad, flexible, and inexpensive informa- ma-
tion system. Subsequently, as individual envirommental data problems be- be-

come more clearly defined and priorities are aésigned by the OCD, specific itic
techniques for their solution can be developed. Developnent of such tech- ech-

niques could be carried out as an integral part of the basic information ’n ‘; . o
system.
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PART IIT: CATEGORIES OF ENVIRONMENIAL DATA

Major Categories .

25. To appraise the current national status of environmental in.
formation, it was first necessary to determine the various categories of
data to be considered. Study indicated that the broad topics probably mest
pertinent to the needs of the OCD are: terrain, vegetation, hydrology,
climate, ard radic proragaticn. Personnel of the WFS, working in coopera-
tion tith the OCD, compiled a list of 13 major categories based on these
topics. This list, which provides the basic Iramework for the status
appraiéal, includes: terrain configuration, soils, bedrock, geologic
phenomena, vegetation, groundwater, surface water, temperature, radiation,
pren~ipitation, winds, background radiation, and radio propagation and

2lectromagretic phencmena.

Catepory Subdivisions

26. Each of the above-listed categories mey be further subdivided.
In this way variocus acpects of the major cetegories can be considered. For
example, subcategories within soils include: soil type.(engineering ard
pedologic classification), chemical and minerglogical composition, physical
properties, distributional data (thickness, areal extent), éonstruction
f charactecistics, and trafficability characteristics. These subcategories
can be further subdivided; however, such subdivision is not only unneces-
sary for the purpose of this study, but alsc quickly reaches the point of

diminishing returns in thet scme of the subdivisions are in fact derived

from or based on other, more fundasmental properties. For example, in the

case of physical properties of soils, thermal properties are a function of

composition, density, and moisture content. For these feasons, nonsider
able time and effort were spent in arriving st a basic eppialsal checklist
which contained a realistic, yet workable, degrze cf de.ail. This list
stresses the fundamentsal rether than the derived categoriec. It is an

extension and subdivision of the framework listed in paragraph 25, and

| is presented in full as Appendix A.




Catepory Applications

27. Applications of the specific data categories to the mission and

problems of the OCD are cited in detail in Appendix A. A summary of these

applications is presented in table 1.
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PART IV: APPRAISAL OF STATUS AND SUITABILITY

OF EXISTING ENVIROL.{ENTAL DATA

28. To evaluste the various possible means for fulfilling OCD
environmental data requircments, it was necessary first to appraise the
current national status of envirommental data, and second, to determine in in

what deg:;ee the existing data are suitable for OCD usage.

Appraisal of Status

Procedure and criteria

29. An appraisal of the status of existing environmental data held 14
by the various cognizant Federal and state offices and agencies was carried :ried
out by WES personnel jn the following manner. ‘A list of pertinent agen- 1-
cies and organizations was compiled for each data cétegory. Within each h
category the agencies and organizations were ranked as to probable impor- -
tance as data sources. In most cases, visits were maede to the three or
four top-ranking sources. Euch visit generally consisted of one cr more e
interview~conferences in which the follbwing aspec~~s of the given_data

source were considered:

8. Organizational structure of agency.

b. Principal topic or geographic area of interest, or both.
c. Aves of coversge.

d. Degree of detail.

e. Percentege of data published versus unpublished.

£. Typical format of unpublished data.

£+ Availebility of unpublished data, including where filed.
30. This information was recordsd on a separate work sheet for each ch
agency. After a ﬁreliminary study,
status sheet for each'category; the sheet contained a list of the sources s

the data were reduced to one overall
contacted and a sumrarjzed appraisal of each source. The "category status us
sheets" (which comprise Appendix B) constitute the fundamental documents in in
the nationwide appraisal of the status of existing environmental data.

31. For conciseness of presentation, the voluminous, detailed in.

formation contained in Appendix B has been condensed to one overall

e e
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appraisal of status, which is presented in table 2. 1In this table, the
status of environmental deta for each category has been summarized unde:r
six headings. These headings are essentially the same as the topics cov-
ered in the original source interviews described in paragraph 29. Thuy,
the significant facts from more than 45 interviews are summarized in
table 2.
Quality of sampling
32. In all, sume 31 offices or branches of 14 zajor Federsl agencies 5

were céntabted, along with five state organizations, five university de-
partments, and five private research groups. Although the census was cer- .
tainly not all-inclusive, the national-level organizations vislted consti- .
tute close to 75 percent cf the pertinent national data sources, and hold

the bulk of the environrental data in most of the fields related to the

present study. For this reason, it is believed that the data collected in n
this study represent a valid sampling of the national status of the data in in
each category. Although only a relatively small percentage of the possible le
state-level agencies was contacted, the sampling is considered to be rep- '
resentative of the type, general scope, and degree of detail of the in-
formation held by such sources across the nation. Also, it should be noted Ad
that 2n exhaustive appraisal of the status of environmental data was beyond W
the scope of this study.

Evaluation

33. The evaiuation of the material presented in table 2 and in the
more detailed status sheets upon which table 2 is based (see Appendix B)
indicates that voluminous detailed information generally exists for virtu-
ally all aspects of the 13 categories listed, but that the bulk of the data s
is unpublished, and is held in files of the cognizent agencies. The format B
and degree of processing of these file data vary widely. In addition, file 2
data generally are held at the local, state, or regional office level.
Nationwide centralization exists only for weather records and a few highly
éelected aspects of other categories. .

34, Although virtually all Federal and most state data r'iles theo-
retically are available to the OCD, the practical difficulties involved in
obtaining information from the files of the repository agency seriously
1imit the accessibility of most information. It should be emphasized that
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no significant deficiencies at the category level were found in the statuc
of enviro.mental information. No statements can be made concerning the
existence of possible deficiencies al ihe subcategory level, inasmuch as
the scope of this study did not permit sampling in sufficient detail to
locate possible deficiencies at that level.

Appraisal of Suitability

35. The suitability for use by the OCD of a given type of environ-
mental data in its existing format and state of processing is determined
by the nature of the specific data problem at hand. Data in a given format
and degree nf detail might be suitable for one problem and ﬁnusable for
another. The question of suitability can be answered only after a specific
problem has been precisely defined, and the type of environmental data held
by the jrincipal data sources determined. In short, no general statement
as to suitability can be formulated in advance; each case must be appraised

separatcly us it arises.
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PART V: INFORMATION SYSTEMS AND DATA PRESENTATION TECHNIQUES
General

36. Because réquirements of the OCD for specific iuformstion cover {
an extremely wide range of topics, because a given item or type of informa-
tion may be of value only on & single occasion or in a single set of cir-.
cunstances, and because the needed format and degree of . .;tail are generally y
difficult or impossible to visualize in advance, advance processing or prep- - :
aration of environmental data for possitle use by the OCD does not| seem ' j
feasible, except in certain instances. ' 3
37. The problem, in short, is one of inEreasing the access‘ﬂility
and usability of existing data, rather than collecting or processing addi-
tional basic data. This is true for both the highly detailed environmental 1
information and the authoritative fundemental generalizations required by

the OCD. The problem cernters around how to facilitate the transrer of in-

forration from the pertinent data source or authorit& to the OCD. This ap- . 1@>‘ g f

pears to be basically a guestion of how te improve communication between B
user and source.

38. As stated in paragreph 24, development of a general information

system appears to be the first ctep in fulfilling the OCD's environmental oo
data requirements. The next step would be application of specific dhta L ;

presentation technigues to individual problems as they arise. 8 ) ;
’ ] ‘ . Information Systems ' SRCRT
| S : :

! 39. An information system is a broad framework or organizational

structure established to facilitate the transfer of needed information from 3 it

source to usec. It may be as elaborate as the U. S. Information Agency, or o ) |

as simple as thie informetion operator for a telephone system. It mey in-

volve a number of personnel, or it may be &s inanimate as an IEM computer,

a stack of punch cards, or a %elephone directory. Obviously, the order of

magnitude and the cost of the system are dependent on the job to be done arnd 3

the funds available.
k0. 1In the course of this study, the applicaticr. of several types of 3

3 v gy e
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information systems to the requircrents of the 0CD was examined. The types
of information systems which were considered include: (a) a system which
would utilize one or more of the currently existing informetion systiems,
(b)‘a system which would link together the various existing data centers,
(c¢) a system focused on a srall OCD in-house information center, and (d) a
system utilizing one cor more normanned, ronzutomated data bases. Each type
of systcm is considered individually in the following paragraphs, and is
appraised in sumrary form in table 3.

Existing infcrration systems

Ll. An OCD environmental inforratiou system cculd be set up so as to

operate within the framéwotx of an existing information system. At least
six elaborate sSystems are currently in operation within various branches of
the Federal guvernment. These are: (a) Department of Defense Damege
Assesszent Center (DODDAC), (b) Office of Emergency Planning National Re-
sources Evaluation Center (NigC), (c) Smithsonian Instituticn 3cientific
Infcrmation Exchenge (SIE), (d) Armed 3ervices Technical Information Agency
(ASTIA), (e) Atomic Energy Cormission Technical Information Service (TIS),
and (f) Advanced Research Projects Agency VELA Uniform Seismic Information
Center (VESIAC). Although most of the systems cited utilize machine data
prccessing, storage, and recall, they vary widely as to goels, appreoach,
equipment, capacity, and cost of operation.

Existing data centers
L2. Another p.ssibility would be the establishrent of an OCD infor-

mation system designed to operate primarily by linking together the various
existing data centers that cover selected aspects of environmental informa-
tion. These existing data‘centers incluae: National Weather Records
Center, Natiornal Oceanographic Data Center, Infra-red Information Centér,
a VELA Uniform Seismic Information Center, and several Glaciological Data
Centers. In addition, a National Gecdetic and Geomagnetic Data Center has
been formally proposed, and a National Geologic Data Center is currentlyA
under study. An information system encompassing such centers would be quite
elaborate, and would require extensive interagency cooperation.
OCD in-house intformation center

43. Ar environmental information system could alsc be built around

a relatively small information center within the OCD. The in-hmz& center
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would consist of an experienced professional scientist and adequate support-
ing secretarial perconnel. The scientist's primary responsibility would be
the coordination of the envircnmental information system of the OCD. The
coordinator and the system would serve the needs of both the Research and‘
Technicul Operations staffs of the OCD. Possible utilization of available
electronic data processing capabilities is envisioned.

Nonmanned, nonautomated data bace

LY. An environmental information system utilizing one or more non-
‘manned, nonautorated data bases wouid be relatively simple and inexpensive
to set up and use, but flexibility, capacity, and the product arerﬁfopor; a
tionately more limited. Such a system could be based on a directory of
environmental data sources, or on one or more reference libraries.

Evaluation of proposed systems

L5. The detailed study of the appraisals sumrarized in table 3 has
led to the folluwing generalizations. In the case of an information system
for the OCD which would utilize the facilities of one of the currently

existirg information systems. it seems evident that the present facilities

are already either fully committed or nearly so, and that the pre.ent organ-
izational structure of the existing systems, with the possible exception of
NREC, is not particularly suited to the requirements of the OCD. The data
base presently used by DODDAC and NREC alsc appears to be inappropriate for/
environmental data use by the OCD. Until the CCD's specific data needs are
more precisely iﬁfinﬁd{ several of the exicting systems are too romplex for
practical use by the OCD. Further, the cost of adding the necessary volumi-
nous environmental data to an existing system would be high, ard as the
scope of stored data broadens, the possibility of significant unnecessary
overlap with other systems would materially increase. In short, the estab.
lishment of an information system ror the OCD utilizing the facilities of
one of the existing information systems 1s not a feasible solution to the
environmental data requirements of the OCD.

46. In.the case of an information system for the OCD which would

1ink together existing data centers, each center currently in operation has

clearly defined goals and responsibilities. It is doubtTul that any given
center could readily assume the additional organizational and administrative

responsibtilities attendant upon esteblishment of an information system for
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the OCD. Also, existing centers cover relatively few scientific fields of of
direct concern to problems of the OCD. The cost of setting up additional d
information centers in the various pertinent scientific fields to provide le
thorough coverage for the OCD would be enormous. Such & system would also L80
invclve considerable interagency cooperation, and would require an appreci- ei-
able period of time to establish. Accordingly, this type of information n
system for the OCD does not appear feasible at the present time.

LT7. An information system for the OCD built around a small in-house rge
coordinator und information center would afford an effective and relatively  vely

inexpensive means for fulfilling environmzental information requirements of ; of
the OCD. The professional scientist who would head the center as Staff
Coordinator for Environmental Data should have not only a.broad background jund
in pertinent scientific fields, but also a high degree of awareness of

typical problems and data requirements of the OCD as well. Although not ot

‘v

elaborate, a center consisting of a coordinator and supporting personnel 21
would offer a high degree of flexibility as well és a moderate zpeed of f
operation. Therefore, an inforration system focused on an in-house
coordinator and informacion center would constitute an effective means
of providing the needed environmental data at & reasonable cost.

L8. 1In the case of an informatibn system for the OCD utilizing one ae

or more types of a nonmanned, nonautomated data bese, a detailed directory ory

of environmental data sources subdivided by category and crces-referenced d
by geographic area wouid provide a moderate-cost data base for a workable e
information system. Utilizing such a directory, the staff or contract
personnel of the OCD could quickly determine the principal data sources
for a given topic as well as the type, approximate extent of coverage, and od
degree of detail of the information held by each source. Gubsequent direct ect
contact with the pertinent data source (egency or specialist) wculd then )
produce the best available information on the question at band. Such a
directory would bave the following advantages: (a) the directory framework rork
could be highly flexible; (b) the degree of detail contained could vary as as
desired; (c) it would be suitzble for use by the Research and Technical
Operatipns staffs, contractors, and local field offices of the OCD; and
(d) it would be only moderately expensive.

49. A reference library is another type of nonautomated data base.
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An information system for the OCD utilizing such a data base would cuusti-

tute probably the simplest and most limited framework which can be cone

sidered an information system. In such & fremework (as in the case of tko
directory described in paragraph 48), various components of the information :
system would be informal, i.e. the users would work directly with the

sources, and there would be virtually no intermediate steps except perhaps

the work of a reference librarian who would direct the user to the perti-

nent reference source. In such a situation (and this also holds true for
.the directory), the user would reulize a profit generally in direct propor- P
tion to ﬁhe effort which he expended or the system. AlLhough perhaps not
formally defined as such, the reference library-based information system

currently exists in the OCD. Because much of the environmental data which a
- is needed by the OCD is relatively inaccessible, unpublished file material, 1,
it seems clear that an information system based solely on a standard refcr- r-

ence library of published works is not an edequate sclution to environ.

mental data requirements of the QCD.

Data Presentation Techniques

50. As individual data problems beconie more precisely defined
through the established inforration system, specific carefully designed
data presentation techniques should bc worked out to solve them. Accord-
ingly, the_appliczticn =i various types of data presentation techniques to
the envirenrental information problems of the OCD was considered in this
study.

Techniques considered
51. The various data presentation techniques which were considered

include general descriptive summaries, handbooks, bibliograrhies, taebula.
tions of numerical data, and various types of graphic summaries, including
maps. The applicability of any given data presentatioﬁ technique depends,
of course, upon the nature of the information probleh at hand.

52. The terms used in this study for the various techniques are de- .
fined as follows:

8. General descriptive summary refers to & comprehensive and
authoritative treatment of a given problem or series of

———t a8 o,
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problems by a’' recognized cxpert. Theoretical cencepte would
be treated thoroughly. The scope of the summary might range
from a concise treatment of a restricted problem to a mono-
graphic coverage of & major research project. An example
wight be a descriptive summary of some aspect of heat flow
through various types of earth materials.

b. Hendbook is ccnsidered here to be a compilation of useful
factual data, generally presented ir a ready-to-use form.
Stress would be on practical applications. The preparation
of a handbook requires direction by highly trained special-
ists in the fields covered. Such a technique would be

valuable in presenting to engineering firms and construction

ccopenics the effects of environmeatal conditions on the
cost of shelter construction.

c. Bibliograpvhy is used in the standard sense. The preparation
of a bibliography would require the work of trained spe~ ' -
ists in the pertinent technical field.

d. Tabulations of numerical data may be prenared eitner manu-
ally or by machine tor use in solution of a variety of prob-
lems. Such tabulations can be prepared only if problem re-
quirements have been defined precisely. Examples of prob-
lems utilizing such tabulations include point-to-point rate
of flow for a given river system. Problems related to
climatic parameters also normally require tabular data.

e, Graphic summaries include graphs, cross sections, diagrams,
charts, and maps. 3Selection of the cpecific type to be used
depends on such factors as purpose, degree of detail de-
sired, and type and quantity of basic data available.
Several categories of environmental information lend them-
selves to graphic summarization; for example, summarized
climatic dota arc commonly presented on graphs and maps.
Some hydrologic data follow similar patterns. The effects
of soil, bedrock, and water-table conditions on shelter
coustruction can bect be shown on maps.

Application to environ-
mental data categories

53. As a means of eppraising the applicebility of the various data
presentation techniques; individual techniques were considered for each
mejor category of environmental data. This evaluation is summarized in
table k4. ;

5h. A brief study of table 4 shows that each of ths five types of
data presentation techniques applies to some aspect of almost every cate-
gory of environmental information. Thus, when a given prcklem ic clearly

defined, the user can work cooperatively with the pertinent data source or
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authority tc select the most suitable data presentation technique for the

problem at hand.

Conceptual problems

55. To appraise further the various data presentation techniques,

WES personnel developed & numoer of conceptual problems, and attempted

to select the most suitable presentation techinique or combination of tech-

niques for each. A list of such problems along with suggested techniques

is as follows:

a.

Problem: Effects of environment on shelter site location
and coastructicn. Suggested data presentation technique:
Prepare special maps interpreting restrictive effects of

critical environrental conditions on shelter construction
in major urban areas.

Problem: Effects of environment on cost of shelter con-
struction. Suggested technique: Prepare a series of
regional descriptive summaries treating the problem; use
curves, tables, and graphs to accompany the text. Con-
densed results might well be presented in handbook form.

Problem: Probable soil temperature variations with depth
and season by regions. Sugwxcosted technique: Prepare maps
of interpreted data accompani:d by a brief descriptive text.
Considerable bibliogrephic wurk and possible basic research
might be required to ootair. the needed data.

Problem: Estimated point-to-point rates of flow of major
rivers of the United States. Sugrgested technique: Prepare
descriptive text and a series of curves derived from tabular
rumerical summaries based on computer analysis of machine-
stored data.

Problem: Predicted periodicity of freezing and thawing for
pertinent United States cities. FSuggestesd technique: Use
tabular numerical summaries based on computer analysis of
machine-stored data. The results of the analysis would
probably best be presented in a descriptive text supported
by maps and numerical tables.

Problem: Periocdicity, intensity, and duration of climatlic
conditions affecting active thermal countermeasures.
Suggested technique: Prepare a descriptive summary based
on extensive computer analysis of machine-stored data. The
text should probably utilize extensive curves, tables, and
meps to present results.

Problem: Prediction of the most suitable post-attack radio
frequencies and their probable variation in performance with
time after detonation. Suggested technigue: Prepare de-
sceriptive summaries supported by curves end tables. Con-
densed results might also be presented advantageously in
handbook form.
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Evaluation

56. An appraisal of the status of current usage of cach major type

of data presentation technigue indicates that descriptive summaries, hand-

books, bibliographic compilations, and various types of numerical tabula-

tions and graphic summaries are in wide use.” However, the map presentation

of critical types of environmental date which are fundamental to enginéer-
ing construction problems (paragraph 555) is not in general use, and it is
believed that this moderately specialized technique may prove very useful
in connecticn with the environmental data problems of the OCD concerning

fallout shelter construction in large urban areas.
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PART VI: CONCIUSIONS AND RECOMMENDATIONS

Ccnclusions

57. Volumincus unpublished data in varicus stages of processing

exist for all pertinent categories of cavironmental information; the data

are gererally filed in local, state, or regional ot'fices, and the practical

difficulties in obtaining such infcrmation are significant. For various

reasons, advance processing cr preparation of environmental data for pos-

sible use by the CCD is not feacible, except in certain selected cases.

Empnasis should be on increasing the accessibility and usability of exist-

ing data rather than on the collection or processing of additional basic

data.

58. It seems clear that adequate fulfillment of the environmental

data requirements of the OCD centers around establishing an effective

organizational structure which will facilitate rommunication and transfer

of information from the data sources to tne user, i.e. establishment of a

moderately well-defined, yet relatively inexpensive, information system.

Information systems which appear to be feasible for use by the OCD include:

(2) a system based on an in-house information center headed by a staff

coordinator for environmental information, and (b) -a system utilizing some

type of nonmenzed, nonautomated date base such as a directory of environ- -

mental data scurces.
59. As individual data problems becowe more clearly defined through
the functioning of the information system, carefully selected data ﬁresen-

tation techniques can be worked out to solve them. Virtually the only data

presentation technique which is pertinent to the problems of the OCD and

not currently in wide use is the large-scale map presentation of critical

environmental data which is fundamental to engineering construction

problems.

Recommendations for Informstion System

€0. Based on the conclusiuns just outlined, it is recommended that

the OCD set up the following three-part information system in a series of
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three steps. The recommended system would consist of: (a) an OCD Staff
Coordinator for Environmental Inta who would be & professionul earth
sciertist, (L) a Board of Expert Advisers representing pertinent environ-
mental disciplines, and (c¢) a directory of Federal, state, municipal, and
private environmental data sources.

61. The selection and appointment of the staff coordinator (step
one) and the board of advisers (step two) should be carried out as goon as
practical. The preparation of the data source directory (step three) would
follow steps one and two after a six-month to cné-year'period during which
time the staff coordinator could determine the degree of detail and the
scope of coverzge which the directory should encompass.

Staff coordinatur

62. The OCD Staff Coordinator for Environmental Data and &

small secretarial and clerical staff would comprise a small but effective

environmental informaticn center within the OCD. This center would serve
as the nucleus or keystone for the information system.

63. The coordinator should have as broad an experience background
in earth sciences as possible. His chief function would be to coordinate
and expedite the transfer of environmental date from the various source
agencies to the users (in-house staff and contract personnel of the OCD).
Wherever appropriate, he would endeavor to place the user in direct conm-
munication with the pertinent data source. In addition, it would be his
responsibility to determine, in & six-month to éne-year period, the scope,
extent of coverage, and degree of detail which would be desirable in the
data source directory. He would then recommend to the OCD the preparation
of this directory at the appropriate time.

Board of advisers
64. A board of advisers representing the pertinent physical environ-

wmental sciences would provide a source of highly competent opinion on en-
vironmental data problems available to the staff coordinator, and to the
in-house and contract personnel of the OCD when appropriate. Such a board
shc:1d probably consist of ten to twelve professional scientists, and
should include individuals representing as many as possibl: of the follow-
ing disciplinary backgrounds:

w




Earth C¢

iences

Atmospheric Sciences

Hydrospheric Sciences

Engineeri&g Geology

Soil Mecha

Pedology

nics

Climatology
Meteorology
Atmospheric Physics

Hydrology

Estuarine Oceancgraphy

Estuarine Ecology

Groundwater Geology
Geomorphology
Seismolog

65. To|lisure maximum effectiveness, the selection of the advisory
board should be made by a person or persons familiar with both the sciena
tific fields nvolved tnd the range of the environmental data requirements
of the OCD. Where necessary, the assistunce of the appropriate national
professional sucieties could be utilized. It is respectfully submitted
that the ind 11 :

'

iduals who carried out the study reported herein, Because of
their familia%ity with the needs of the GCD and with the pertinent

}
sciences, would be the logical persons to select the advisory boerd.

Directory of gnvi-
ronmental data sources

66. A 4etailed directory of environmental data sources, subdivided
by category, énd cross-referenced by topic, geographic area, and source
agency, wouldsprovide a valuable supplementary element in the recommended
information s&stem. Such a directory, which could be prepe.ed under con-
tract, would include a comprehensive listing of virtually all Federal and
state agency énvironmental data sources, as well as most of the appropriate
private organizations. Its principal purpose would be to serve as a sup-
plement and sdpport to the work of the staff coordinator in facilitating
contact betweén personnel of the OCD and various source agencies or indi-
vidual authorities. The directory would be useful at several levels within
the OCD, i.e.iby Research dand Technical Uperations statts, by research
project contréctors, and by personnel in state and local offices of the
OCD. Such a 41rectory would serve in a coordinator-like fashion. Ob-
viously, it would not be as flexitle, amd thus not as helpful, as the staff

coordinator, ﬂut through wide distribution, it could perform its substitute

"coordinator":function at a variety of places concurrently. Consequently,
only the more critical problems would be brought to the staff coordinator,
and his work load would remain within reason.

67. Thj determination of the appropriate degree of hierarchical
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breakdown rcquired for a worhkable directory is probably the most criticel
step in its planning and preparation, because cost is a direct function of
the degree of subdivision. This <decision should be arrived at Jointly by
the staff coordinator and the responsible contracter.

68. It should te noted that concurrently with compilation of the
basic information for the production of the directory, much of the same
information could be added to IEi punch cards at little additional cost.
The pﬁnch card deck could be used for machine sorting and retrieval with

the IBM equipment currently avajlable to the Technical Operations staff of
the OCD.
revision of the distributed copies of the directory.

69. An example of a dutailed directory of environmental data sources

In addition, a complete research design for

The punch‘card deck could also be used for perindic updating and

is included as Appendix C.
producing such a directory, along with cost estimates, is presented in
Appendix E.’
Mode of operation

T0. These recomrendations should serve to establish an effective in.

formation system for solving various individual environmental data problems

as Lhey urise. It is envisioned thet the recommendel system would function

in approximately the following manner:

8. The in-bouse staff and contract personael of the OCD would
discuss their respective environmental data problems with
the staff coordinator,

b. The coordinator would then suggest the sppropriate scree
for the data required (for example: published texts, mono-
graphs, tables, maps, etc., when such are known to him).

If little or no published information exists, then the
coordinator would suggest the appropriate source agency or
irdividual authority to be consulted. :

c. The staff or contract personnel would theu consult the pub-
lished or unpublisheu source or sources suggested by the
staff coordinator.

d. When the problem warrants, the staff coordinator would seek

advice from the board of expert advisers on where the needed
information or professional opinions might be obtained.

This information would then be communicated to tke user who

would in turn contact the source directly.

e. When the work load of the staff coordinator {i.e. the number
of requests for assistance) so warrants, suvep threz2 (prepa-
ration, printing, and distribution of the data source
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directory) should be carried out under contrect. The use of
the directory would supplement the work of the staff
coordinator as outlined in paragraph €6.

Adequate utilization of this information system should allow rapid location

of the dppropr1ate data source and subsequent transfer of data from source

to user.

Recommendations for Dala Preseuntalion Techniques

71. The OCD specifically requested that wherever possible in this
feasibility study, attempts be made to project the planning and probable
needs of Lhwe OCD for at least {ive years, and that recommendations be based
on this long-range viewT In this regard, the probability seems great that
a large-scale shelter construction program will eventually be carried out,
ever, though such a program is rnot currently under way. Any such construc-
tion program would require extensive deteiled data onr the effects of envi-
ronmental conditions on shelter site selection and construction. It is
believed that the most practical and, in the long run, the most inexpensive
way of presenting such data is by means of large-scale specialized maps of
the type described in Appendix D.

72. Accordingly, it is recommended that a pilot prceram be initieted
in which engineering-geologic map folios would be prepared for parts or all
of three major cities 1n the United States. The three cities should repre-
sent: (a) widely divergent environmental conditions, (b) varying quanti-

ties of exlsting and svailable envirormental data, and c) divergent condi-

tions in regard to the character and number of shelter spaces currently

available. Cities which might meet such criteria incluj -San Francisco,

Seattle Phoenix, Denver, Kansas City, St. Louis, MlnneJ olis, Detroit,

_Atlanta, Philadelphia, and Boston. Varicus types of ccaperative financing

should be sought for this pilct program.

73. The OCD Staff Coordinator for Environmental Date should serve in
an advisory capacity in the implementation of this program. A research de-
sign and a cost estimate for the program are in:luded iun Appendix E.
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APPENDIX A: ENVIRONMENTAL DATA CATEGORIES

Genecral Statement

1. The following list of environmental data categories was prepared red

by personnel of the WES, working in cooperation with OCD persohnel and re- re-
search project contractors of the OCD. It serves as a basis for an ap- -
raisal of the current national status of -environmental information perti-  rti.

nent to the needs cf the OCD.
2, Underscored subcaiegories are those which appear to be deriva- 1a~
tives or functions of other, more fundamental subcategories.
] 3. Probable OCD applications of the various date categories listed sted
below are represented by & series of numbers in parentheses following the the
headings to which they apply. The specifiq applicatiéns which these num-  pum.

bers represent are as follows:
1. General shelter design problems

2. Shelter site selection

. Shelter construction
4. Shelter ventilation and cooling

. Shelter water supply

. Five potezatial

3
i
5
6. Post-atteck emergency water supply
1 .
8. Fallout pattern

9. Decontamination problems

10. Emergency communications

11l. Thermal countermeasures

12. Evacuation

13. Public relations

Data Categories

1. TERRAIN CONFIGURATION
A. Megageometry (1, 2, 7, 8, 9, 10, 12)
B. Microgeometry (9)
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II.

III.

Ve

vxI‘

'C. Weathering characteristics (2, 3)

S0I1Ls

A. Soil type (engineering and pedologic classification)
(1, 2, 3)

B. Chemical and mineralogical composition (2, 3, 9)

C. Physical properties (1, 2, 3, 4)

D. Disiributional data (thickness, areal extent) (1, 2, 3)

E. Construction characteristics (1, 2, 3)

F. Trafficability characteristics (2, 12)

BEDROCK ‘

A. Rock type (engineering and gsologic classification)
(1, 2, 3)
B. Chemical and mineral composition (2, 3)

D. Physical properties (1, 2, 3, 4)

E. Distributional data (thickness, areal extent) '

F. Construction characteristics (1, 2, 3) : .
GEOLOGIC FHENOMENA

A. Structural relaticns (1, 2, 3) ' .
B. Mass.wasting potential (2, 3)

C. Seismic potential (1, 2, 3)

VEGETATION

A. Major vegetative types (7, 9)

B. Pt\ysidgnomr (2, 5, 3, 8)

C. Fire propagation characteristics (1, 2, 3, 7, 12)

GROUNDWATER ' '

A. Type of groundwater body (4, 5, 6)

B. Distributional data (depth, extent) (1, 2, &, 5, %)

C. Geologic relation of groundwater tody (5, 6)

D. Permeability and transmissibility of aquifer and valdose
. zone (5, 6) . .

E. Physical properties of water (4, 5, 6)
F. Chemical properties (1, 5, 6)

G. Feasibility of well installation (4, 5, 6) .
H. Hardware data on existing wells (5, 6)

SURFACE WATER

A. Runoff velocity and discharge (1, 2, 3, 6)




A3 A3

B. Inflow-outflow relations for standing water bodies (6, 9)
C. Distribution data (drainage basin limits, etc.) (6, T)
D. Physical and chemical churacteristics (4, 12)
E. Storm and tidal effects (1, 2, 3)
F. Utilization (6, 9)
VIII. TEMPERATURES

A. Air temperature; standard observational data and micro- 0=
climatic data (4, 8, 11)

B. Earth temperature {1, 4, 6)
IX. RADIATION '
A. Type
B. Dimensional data (intensity, duration) (&)
C. Modifying effects (cloud cover, etc.) (4)
X. PRECIPITATION AND OTHER ATMOSPHERIC MJIISTURE
A. Type
B. Dimensionnl date (volume, intensity, frequency, direction) ction)
(1) 6: 71 8) 9) '
C. Cloud cover and fog (8, 11)

o XI. WINDS
\
|

A. Bear surface (4, 7, 9)
B. Winds aloft (8)
XII. BACKGRCUND RADIATION COUNT

A. Cosmic (13)

B. Soils and bedrock (1, 13)

C. Water

D. Food products

XIII. RADIO YROPAGATION AND ELECTROMAGNETIC PHENOMENA

A. Grourd conductivity (10)

B. Spectrum character.sties (10)

C. Climatological and suroral effects (10)

D. Secular effects

E. Level of ambient 1ndu§trial noise
'F. Terrain and architectural obstructional effects (2, 10) 2)
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APPENDIX B: APPRAISAL OF STATUS OF ENVIRONMENTAL DATA, , .
TABULAR SUMMARIES BY CATEGORY
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APPENDIX C: EXAMPLE OF DIRECTORY OF ENVIRONMENTAL DATA SOURCES pic]




~ A DIRECTORY OF ENVIRONMENTAL DATA SOURCES

Y,
Prepared for the
/ OFFICE OF CIVIL DEFENSE

By
U. S. Army Engineer Waterways Experiment Station
 CORPS OF ENGINEERS
Vicksburg, Mississippi




Prefatory Note

The following pages are an exanple of a highly detailed or first, second,
and third order directory of eavironmental data soutces (see Appendix E, para-
graph 6). This exa.ple includes only representstive pages selacted fr-n the Bed-
tock and Climate categories. These illustrate the type of subject matter, cover-

age, degree of detail, and format of the proposed ditectory. Examples of index
pages ate also included.

it is emphasized that the data contained in this example have not been

checked with the source agencies, and must therefore be considered illustrative
only.

RTINS




DIRECTORY OF ENVIRONMENTAL DATA SOURCES

CONTENTS

TERRAIN CONFIGURATION

NATIONAL
Gencral
Megageometry
Microgeometry
BY STATES .
Same topics as applicable ' ’ .

&

NATIONAL
General
Engineering soil type
Chemical and mineralogical properties
Physical properties
Thermal properties
Construction characteristics
Trafficability characteristics
DY STATES
Same topics as applicable

" EXAMPLE  'PLE

BEDROCK

NATIONAL
Genetral
Rock type (geoiogicn! ~lassilication)
Rock type (engineering-geologic classification)
Chemical and mineralogic composition
Weathering characteristics
Physical properties
Thert.al properties
Construction characteristics

BY STATES ~—t
Same topics as applicable

EXAMPLE INCLUDES
ALABAMA ONLY

GEOLOGIC PHENOMENA

NATIONAL
General
. Structural relations
Mass wasting potential
. Seismic shock

BY STATES
Same topics as applicable




VEGETATION

NATIONAL

General

Physiognomy

Fire propagation characteristics
BY STATES

Same topics as applicable

GROUNDWATER

NATIONAL
General
Type and dimensions of water body
Geological relationship of water body
Physical properties of aquifer
Physical and chemical properties of water
Feasibility of well installation
Hardware information

BY STATES
Same topics as applicable

SURFACE WATER

NATIONAL
General
Physical and chemical characteristics
Dimensional information (size of ¢ ainage basin, etc.)
Volume and discharge information .
Utilization

BY STATES
Same topics as applicable

c5

EXAMPLE

CLIMATE

NATIONAL
General

1

Temperature
Precipitation
Other atmospheric moisture
Radiation
| Winds, )
Special climatic effects
BY STATES
| Same topics as applicable

QACKGROUND RADIATION
!
| NATIONAL
General
Cosmic
Soils and bedrock
Other materials

G -

A

Gt

i bR o a0 WO ST R N 5 B

5 S B s uL" i o, e s e b e e




cé €6
BY STATES
Same topics as applicable

RADIQ PROPAGATION AND ELECTROMAGNETIC PHENOMENA

NATIONAL
General
Ground conductivity
Spectrum characteristics
Climatological and auroral effects
Secular effects

‘ Man-made noises
Others

BY STATES
Same topics as applicable

s
Hapts




il

TR




BEDROCK - NATIONAL
GENERAL

AGENCIES:
Geologic Division, U. S. Geological Survey,

General Services Administration Building

F Street between 18th and 19th Sts., N.W.

Washington 25, D. C.

Area Code: 202, REpublic 71820 (Fed. Code 183)

T. B. Nolan, Director; Charles §. Andrraon, Chief Geologist

Geologic Division activities include geologic, geechemical, and geophysical i
investigations in following branches:

1. Economic Geology Branches: - -
Base and Ferrous Metals
Engineering Geology
Geochemical Exploration and Minor Elements
* Light Metals and Industrial Minerals
Organic Fuels ’
Radicactive Materials

. 2. Regiona! Geology Branches:
New England
Eastern States
Kentucky
Southern Rocky Mountains
Northern Rocky Mountains
Southwestern States
Pacific Coast States
Alaska .
Paleontology and Stratigraphy
Paleotectonic Maps
Rezionai Geophysics

3. Experimental Geology Branches:
Crustal Studies
Experimental Geochemistry and Mineralogy
Field Geochemistry and Petrology
Isotope Geology
Theoretical Geophysics
Geochemical Census

4. Other Branches:
Analytical Laboratories
. Astrogeology
Foreign Geology
Libraty
Military Geology
Special Projects

Principal Offices at Feders] Center, Denver 25, Coloradc, and at 345 Middlefield Road, d,
Munto Park, California.




c9
BEDROCK - NATIONAL

GENERAL

MAPS:

1. “Geologic map of the United States,” U. S. Geolor cal Survey, 1932.
Scale - 1:2,500,000. -

2. “Tectonic map of the United States,” American Association of Petroleum
Geologists, 1944. Scale - 1:2,500,000. Out of print, being revised.

3. “Basemenl 1ock map of North America from 20°to 60° N, latitude,” U. S. Geological
Survey. Scale ~ 1:5,000,000. Compiled by a committee of the American
Association of Petroleum Geologists, P. T. Fiaw:, chairman.

4. “Rock types map of Alaska,” by L. A. Yehle. U. € Geological Survey, re-
search in progress, 1961.

5. “Map of the landforms of the United States,” by E. Raisz. Institute of Geographical
Exploration, Cambridge, 1943. 3d rev. ed. Copies may be obtained from the
author (Harvard University) at $0.50 each.

BIBLIOGRAPHIES: '

1. “Bibliography of North American geology,” U. S. Geological Survey. Published in
the Bulletin series as follows: 746-747 (1785-1918), 823 (1919-28), 937
(1929-39), 938 (1940-41), 949 (1942-43), 952 (1944-45), 958 (1946-47), 968
(1948), 977 (1249), 985 (1950), 1025 (1951), 1035 (1952-53), 1049 (1940-49),
1054 (1954). Listed in Publications of the U. S. Geologica} Survey with
prices of those in print.

2. “Geological abstracts,” Geological Society of America. Published quarterly
for the Ametican Geological Institute. Contains authors’ abstracts repro-
duced from most U. S. journals and publications of Government agencies.
Limited foreign coverapr. Order from the Geological Society of America.

3. “‘Bibliography of tiwses in geology,” Petroleum Research Corporation,
1252 Arapahoe St., Denver, Colo. Lists name of author, title of thesis, de-
gree, and data. Includes 84 colleges and universities,

4. “Directory of geological material in North America," by J. V. Howell and A, 1.
Levorsen.  American Geological Institute, Washington, 1957. (NAS.NRC
Publication No. 556).

LISTS OF PUBLICATIONS:

1. “Publications of the U. S. Geological Survey" 71880-1958). Revised and reprinted
every 5 yeass (last issued in 1958); yearly supplement. Also issues monthly
notices of new publications. Free on application to U. S, Geological Survey,
Washington 25, D. C., Denver Federal Center, Denver, Colo., and Public In-
quiries Offices at Denver, Salt Lake City, Utah, Los Angeles, Calif., and
Anchotrage, Alaska (see under states for local addresses.

bl st b ik o e b S o ATl A 10 R T 8 i Lo s 0 R, i
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BEDROCK - NATIONAL '
GENERAL

LISTS OF PUBLICATIONS (Con't):

2. “'Reports and maps of the Geological Survey released only in the apen files, 1961,"
Betsy A. Weld, Erwin 5. Asselstine, and Arthur Johnson, Geological
Survey Circular 463, free on application to the U. S. Geological Survey,
Warhington 25, D.C.

[

**List of publications of the U. S. Bureau of Mines,” order from U. S. Govermnment
Printing Office, Washington 25, D. C. Includes listings of bibliogra-
phies on various subjects. Cumulative list of publications issued by
the Burcau of Mines from July 1, 1810, to Jan. 1, 1960.

List of Bureau of Mines publications and articles, Jan. 1 to Dec. 31,
1961, with subject and author index.

© ROCK TYPE - GEOLOGICAL CLASSIFICATION '

MAPS:

*'Geologic map of the United States” (above). Shows areal distribution of tock
systems with some subdivided into groups.

Larger scale geologic maps (of smaller areas of the United States) show
areal distribution of groups and formaticns. Legend generally gives aver-
age rock types representative of the mapped stratigraphic units, i.e.
Sundance sandstone or Morrison formation: shales, thin sandstones, etc.
Larger scale maps give approximate thickness of unit, some information
on lithologic variation vertically and laterally. See Index of Geologic
Mapping (U. S. Geological Survey) for each state,

HANDBOOKS AND OTHER REFERENCES:

“Lexicon of geologic names of the United States,” M. Grace Wilmarth, U, 8. Geo-
logical Susvey Bulletin 896, Part I, A-L, Part 2, M-Z, 1938 ($5.25 per set).

PHYSICAL PROPERTIES (Specific Gravity, Streagth Prepertiss,
Befermation Characteristics)

AGENCIES:

1. Theoretical Geophysics Branch, Geologic Division, U. $. C20logical Survey,
Washington 25, D. C.

, Chief

Ares Code: 202, REpubtic 7-1820, Ext.




' c11
BEDROCK - NATIONAL

PHYSICAL PROPERTIES ([Specific Gravity, Strength Properties,
Deformation Characteristics)

AGENCIES (Con't):
2. Geophysical Laboratory, Carnegie Institute of Washington

Washington 8§, D. C.
D, PAilip H, Abelson, Director
Area Code: 202, WOodley 6-0334

3. Applied Physics Research Laboratory
U. S. Burcau of Mines .
College Park, Maryland
Dr. Leonard Obert, Chicf
Area Code: 202, UNiversity 4-3100

HANDBOOKS AND REFERENCES:

1. “Physics of the crust,” by F. Birch. In: ““Crust of the earth,” Geological
" Society of America, Special Paper 62, 1955.

2. “Rock deformation,” edited by D. Griggs and J. Handin. Geological Society
of America, Memoir 79, 1960.

3. “Physical properties of evaporite minerals,” by E. C. Robertson. U. S. Geo-
logical Survey, Open File Report No. TEI-821, 1962.

4. Papers published in: "Transaclions of the Society of Rheology,” E. H. Lee,
Brown University, editor. New York: Interscience Publishers. Issued
annually since vol. 1, 1957,

5. Papers published in: “Symposia on rock mechanics.”” The symposia are
sponsored by the mining engineering departments of the University of
Minnesota, Pennsylvania State University, and the Colorado School of
Mines. First symposium 1436 through fifth symposium to be held April
1963 at the University of Minnesota.

6. Papers published in: *Joutnal of geophysical research.” Issued monthly by
the American Geophysical Union, 1515 Massachusetts Ave., N.W.,
Washington 5, D. C. Vol. 1(1895) - present.

PHYSICAL PROPERTIES (Fizeze-Thaw Characterigtics and

Frozen-Grouad Pheromena)
AGENCIES:

1. Cold Regions Research & Engineering Laboratory
U. 8. Army Msteriel Command
P. O. Box 282
Hanover, New Hampshire

2. Geophysics Branch, U. S. Geological Survey
Menlo Park, California
Dr, Arthur Lache  ruch, Chief
Area Code: 815, DAvenport 5-6761

21l
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BEDROCK - NATIONAL
PHYSICAL PROPERTIES (Freeze-Thaw Characterisiics and

Frazen-Ground Phenomena)
AGENCIES (Con't): l

3. Division of Building Research
Nutionat Rescurch Councit of Canude /
Ottawa, Cunada

BASIC REFERENCES:

1. *Frost action in roads and airfields, a teview of the titerature 1765-1951,”
Highway Research Board, Spetial Report No. 1, National
Academy of Sciences - Nutional Research Council Publication
211, 2101 Constituticn Ave., Washington 25, D. C. 1952,

2. “Frost action in soils” (a symposium), Highway Research Board,
Special Report No. 2, National Academy of Sciences - National
Research Council Publication 213, 2101 Constitution Ave.,
Washington 25, D, C. 1952,

3. Publications of the Cold Regions Research & Engineering Labo-
ratory (lormerly SIPRE). Cover many aspects of frost action and
ftozen-ground phenomena. See particularly: ‘‘Review of properties
of snow and ice,” SIPRE Report 4, July 1961.

BIBLIOGRAPHIES:

1. *“Abibliography on snow and ice,”” by D. C. Pearce. Nalional Research
Counci! of Cenada, Publication No. 2534, October 1951.

2. “Bibliography on snow, ice, and permafrost with abstracts' (vols. 1 through
4 were titled “*Annotated bibliography on snow, ice, and perma-
frost’”), SIPRE. Vols. ! (Sept. 1951) through 13 (Jan. 1959).

INDIVIDUAL AUTHORITIES:

1. Prof. A. L. Washburn
Department of Geology
Yale University
New Haven, Connecticut
(Frost action, mass wasting, solifluction, patterned ground)

2. P!Ol. froy L. P;ule'
Department of Geology
University of Alaska
College, Alaska
(Permafiost phenomena related to engineering problems)

Mr. 1. A, Philainen

Division of Building Research

Nationa! Research Council of Canada

Ottawe, Canada N
(Permafrost phenamena in relation to engineering problems)
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BEDROCK - NATIONAL

PHYSICAL PROPERTIES [Freeze-Thaw Characteristics and
Frozen-Ground Phenomena)

INDIVIDUAL AUTHORITIES (Con't):

4. Prof. K. B. Roods
Joint Highway Research Project
Purdue University
Lalayetle, Indiana
(Frost action)

5. See also individuals cited in “Frost aclion in soils,"” Highway Research
Board, Specis! Report No. 2, NAS-NRC Publication 213, 1952,

CONSTRUCTION CHARACTERISTICS

Note: Little or no tabulated data are available for individual furmations but
considerable data are available in agency files concerning the prop-
erties of a given rock type. Some degree of prediction is possible with
respect to specific characteristics. This is based on a detailed knowl-
edge of the given rock type, its structural fabric, its past geologic his-
tory, and the historic record of its performance as an engineering material,

AGENCIES:

1. U.S. Army Corps of Engineers, Division and District Offices
- (See sections on various states for addresses)

-Nt

Engineering Geology Branch, U. S. Geologica! Survey
Branch and Local Offices

(Sec sections on various states for addresses).

Main Office:

Federal Center

Deuver, Culoraoy

Bidg. 25, Room 1830, Entrance G

Mr, David ]. Vames, Chiel

Ares Code: 303, BEImont 3-3611, Ext. 371 -

3. See also State Geological Surveys and State Highway Departments,

INDIVIDUAL AUTHORITIES:
I. Mr. Manuel G. Bonilla

11 Rosalita Lane
Millbrae, Californis

2. Mr. Edward B. Burwell, Jr.

P. O. Box 116
Upperville, Virginin

3. Mr. Edwin B, Fckel

U. S, Geological Survey
Federal Center
Denver, Colorado
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CONSTRUCTION CHARACTERISTICS

INDIVIDUAL AUTHORITIES (Con't):

. Mr. Clifford A. Kaye
U. 8, Geologics! Survey
270 Dartmouth St.

. . - -=- - Boston 16, Massachusetts

-

S. Mr. George A. Kiersch

Department of Geology
Comell University
Ithaca, New York

Dr, Charles R. Kolb |
AP.0 ™Hh :

Seattle, Washington

U. S. Army Research & Development Office, Alaska

1. Dr. John T, McGill N ,
Department of Geology
University of California
Los Angeles 24, Califamia

-

. 8. Mr. Robert H. Neshin
Office, Chief of Engincers
Bidg, T-7

. Graveily Point

Washingtrm, D, C.

REFERENCES:

1. “Engineering properties of rocks,” in: Principles of Engineering
Geology and Geotechnics, by D. P. Krynine and W. R. Judd.
New York: McGraw-Hill, 1957,

2. “Rack ac a conctruction material,” in: Principles of Engineering ¥
Geology and Geotechnics (see above).

3. “Symposium on surface and subsurface reconnaissance,” American Society
_ for Testing Materials, Special Technical Publication 122,
Philadelphia, 1952.

-

“Geologic structure stability 2nd deep protective consliuct...,” Air Force
Special Weapons Center, Kirtland AF Base, New Mexico, Report
No. TDR-61-93, November 1961.

£. “Engineering geology principles of subterranean installations,” by G. A.
Kiersch, Economic Geology, vol. 46, No. 2, pp. 208-222.

: ' Mar. 1951,
6. “Behavior of materials in the earth's crust,” Quarterly of the Colorado
. School of Mines, vol. 52, No. 3, 1957. Includes papers on:

(1) basic concepts of materials behavior, (2) deformation in geo-
logic masses, (3) stress instrumentation and interpretation, and
(4) support of underground openings.
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COMSTRUCTION CHARACTERISTICS

REFERENCES (Con't):

7. “EHects of elastic properties of rocks on civil-engineering structures,”
by W. R. Judd. (Abstract) Bulletin of the Geological Society
of Ametrica, vol. 69, No. 12, Part 2, p. 1595, Dec. 1958.

8. “Graphical statistical analysis of fraclure pattemns in rock encouniered in
engineering projects,”” by A. E. Aho, Bulletin of the Geological
Socicty of America, vol. 71, No. 11, pp. 1719-1720, Nov. 1960.
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BEDROCK - BY STATES f

ALABAMA
GENERAL

* AGENCIES:

Geologica! Survey of Alabama

P. O. Drawer *0**

University, Alabema

Phone: 758-1604  Area Code: 208
Philip £, LaMoreaun, State Geologist
Siaff of five geclogints

U. §. Geologica! Survey

Fuels Branch

Northington Campus, University of Alsbans
University, Alabama

U. S. Geological Survey
Ground Water Branch
Building 6

University, Alabama

U. S. Army Corps of Engineers
(Mobile Cistrict Office)

. 2301 Grant St.,, Box 1169
Mobile 7, Alabama

MAPS:
“Geologic map of Alabama,” by Alabama Geological Sutvey,
scale - 1:500,000, 1926

BIBLIOGRAPHIES:
“Bibliography of Alabama geology,” E. L. Hastings, Alabama
Geological Survev Bulletin 67. This publication, along
with Bulletin 47 of the Alabama Geological Survey, gives
a complete bibliography of Alabama geology through 1958.

OTHZERS:

Alabama Geological Survey Lilbrary, ¥rs. Berty Thomas, Librarian.
This library contains extensive holdings of Alsbama geology.




BEDROCK - BY STATES
ALABAMA
ROCK TYPE - SEGLOGICAL CLASSIFICATION

MAPS:

1. “Geclogic map of Alabam ,” by Alabama Geological Survey,
/ ycale - 1:500,000,'1926. Legend gives columnar sections
’ _for Cenozeic, Mesozoic, and Paleozoic. Representative
thickness of units and characteristic lithology are shown,

2. "'Geologic index map of Alabama," by L. Boardman and E. Watson.
U. S, Geological Survey, 1951, Outlines areas covered by
geologic mapping and references each map or report cited.:

Note: Best map coverage is in the central and east central
parts of the state (east and northeast of Tuscalonsa).
Scales range from 1:38,000 to 1:1,280,000.

3. County geologic maps in progress include the following:

Autauga Etowah Maren 1o
Bulluck Franklin Morgan
Calhoun Hate Pickens
Colbert Landerdale St. Clair
Escambia. Limestone Tuscaloosa

SECTIONS;

1. State geologic map (cited above). Shows lithology and folding
along four structure sections which cross the map at various
trends.

2. Larger scale sections for selected areas are contained in spe-
cific reports by the Alabuma Geological Survey and by the
U. S. Geological Survev {Bsuiletins and Water Supply Papers).
Sections relazed to ileld trips published by the Southeastem
Geological Society, Box §41, Tallahassee, Fla.

SUBSURFACE:

1. The Alabama Geological Survey has extensive files of unpub-
lished graphic and descriptive logs from oil and water wells.
Consult ¥r. Charles Copeland.

ROCK TYPE - ENGINEERINC GEOLOGICAL CLASSIFICATION

MAPS:

1. No st ie map available. Large-scale maps of selected sites
avai. .ble from the U. S. Army Engineer District, Mobile. Addi.
tion . data availsble from the Bureau of Materials and Research,
Alsoama State Highway Department. Contact Mr. Donald Palmore,
Montgy aery office.
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ALABAMA

ROCK TYPE - ENGINEERING GEOLOSICAL CLASSIFICATION
FOUNDATION ENGINEERING FIRMS;

l. R. E. Strickland snd Associates
701 South 37th Street
Birmingham, Alabama
Ares Code: 205, AL 1.5239

2. Law Engineering Testing Co.
2920 Seventh Avenue South
Bumingham, Alabama
Area Code: 205, AL 1-5408

N[Ilﬂl AND MINERALOGICAL COKPOSITION

AGENCIES:

1. Geological Survey of Alabama
P. O. Drawer "0"*
University, Alabura _
Holds basic information and is conducting research on iron ore,
tocks and minerals of Alabama, mineral resources for use as
lightweight concrete aggregate, etc.

2. U.S. Bureau of Mines
Southern Experiment Station
P. O. Box "L”
Tuscaloosa, Alabama

HANDBOOKS AND REFERENCES:

1. “Symposium on mineral resources of the southeastern United States,”
University of Tennessee Press, 1950.

WEATHERING CHARACTERISTICS

AGENCIES:

1. See information at national level.
2. For Alabama, consult Geological Survey of Alabama, U. S.
Geological Survey, and U, S. Army Corps of Engineers.
REFERENCES:

1. “Description and origin of stone layers in sails,” by E. J. Parizek.

Journa! of Geology, vol. 65, No. 1, pp. 24-34, 1957,

ci8




BEDROCK - BY STATES
ALABAMA | |
PHYSICAL PROPERTIES |

AGENCIES:

1. U.S. Army Engineer District, Mobile
(Cited above) A
Strenpth properties and deformation characteristics

2. Geological Survey of Alabama

U. 8. Geologica! Survey
(Cited above)
Structural fabric, porosity, and permeability
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CLIMATE - NATIONAL
GENERAL
AGENCIES:
4 1. U.§. Weather Bureau, Department of Commerce
24th ut M Street, N.W.
Waushington 25, D. C.
F. ®. Reichelderfer, Chief
Area Code: 202, 965-2400, Federul Coxte: 191
Bureau consists of:
Central Office
Office of Mutvarnlog:ical Rescarch
Office of Chimatology
Hydrologic Services Division
Instrumental Engineeriny Division I -
Observations und Station Facilities Division
Nutional Meteorologicul Center
Telephone and personal requests for genera) technical information
can be made to any U. S, Weather Bureau field station or the U, S,
Weather Rureau Central Office in Washington, D. C. Mail requests
. chould be addressed to: Chief, U. S. Weather Bureau, Washington 25,
D. C. All inquiries concerning active or completed U, S, Weather
Bureau research projects should be addressed to: Director, Meteoro-
logical Research, U, S. Weather Bureau, Washington 25, D, C.
The U. S. Weather Bureau Library maintains a personnel list of
subject specialists who are equipped to provide detailed information
on their respective areas of research.
' The U. S. Weather Bureau’s research ard development programs pro-
duce scientific and technical information in the following categories:
(a) Me(eorology: Synoptic and dynamic meteornlogy, upper atmosphere
tesearch, atmospheric and solar radiation, micrometeorology,
mesometeoralnoy, melvorolngical statistics, pclar research, atrios-
pheric circulation, air pollution, and oceanographic meteorologv
(b) Physics of the atmosphere: Physics of precipitation, clood
particles, atmospheric electricity and acoustics
(c) Climatology: Synoptic climatology, upper atmosphere climatology,
bioclimatology, climatic trends, statistical climatology, and
microclimatology
(d) Hydrology: Hydrometeorology; river stages; and flood, river, and
water-supply forecasting
(e) Weather forecasting: Numerical prediction, short-range forecasting,
extended-range forecasting, and sevcre storm forecasting
(f) Instrument engineering: Engineering development of weather
instruments, meteorclogical satellites
Office of Climatology
Federal Office Bldg. No. 4
Suitland, Maryland
Dr, Helmut E. Landsberg, Director
Area Code: 202, REpublic 5-2000, Ext. 7287
Includes: Climatologic Investigations Branch, Climatic Field
Service Branch, Climatic Advisory Service Branch, and the National
Weather Records Center,
i i
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CLIMATE - NATIONAL
GENERAL

AGENCIES (Can't):
‘1. U.S. Weather Bureau (Con't)

Naticnal Weather Records Center

Ashevalle, North Carolina

L. Gerald Hareer, Director

Ares Code: 704, . ... ..

The center is the principal statistical center and archive for

weather records,

The United States is divided into six areas, each under the responsi-
bility of an Area Climatologist. Climatologists are also located in
most states and territories.

2. Air Weather Service, U. $. Air Force
Climutic Center
Annex 2, 225 D Street, S.E.
Washington 25, D. C.
Lt. Col. €. B, Moz.n, Director
Atea Code: 202, STerling 3-5200, Ext. 351
Air Force weather recotds are incotporated in the National Weather
Recotds Center at Asheville, North Carolina.

PUBLICATIONS:

1. *Scientific information activities of Federal agencies, U. S. Wealher Bureav,”
National Science Foundation, Publication No. NSF 61-58,
Washington, 1960,

The U. S, Weather Bureau publications are arranged in five types:
Research Publications, Technical Publications, Climatological
Publications, Training Pnbli ations, and Miscellaneous. The
Climsrolopicn! Pubiications include the following summaries:

1. **Monthly and annual national summary of climatelogical data.” Includes
surface, storm, flood, upper air, solar radiation, temperature, .
and precipitation data.

~

*“'Climalcgraphy of the United States,” Deccrnnisl census of U, S.
climate (hourly observations) and other summarized climato-
logical data. Published irregularly since 1955,

3. “Monthly and annual state summaries of climatological data.” Includes
tabulations on temperature, precipitation, evaporation, and
wind. In some cases, data are included on soil temperature,
snowfall, and snow accumulation.

4. Local summaries of climatological data are published monthly
and annually for several thousand stations in the United States.
Tabulations include temperature, precipitation, wind, suashine,
sky cover, and summary of hourly observations.




CLIMATE - NATIONAL
GENERAL

PUBLICATIONS (Con't):

5. “Humricane packages.”’ Special publicstions including extensive
data on severe storms,

o

Misceltaneous:

tay "U.S. Weather Bureau synoptic weather maps for the northern
hemisphete.”

b} *'U. S. Weather Bureau rawnfall frequency map,” scale - 1:10,000,000.
For durations from 3G minutes to 24 hours and return periods
from 1 to 100 years.

tc) “Sheet of the nationat atlas of the Umited States,” scale - 1:10,000,000.
Mean data of first 32° F temperature in autumn.

(d) A series of 49 rainfall frequency maps of the United States,
scale - 1:10,000,000. Durations from 30 minutes to 24 fhours
and return periods from 1 to 100 years. In publication,

HANDBOOKS AND REFERENCES:

J. The following periodicals :re the primary sources of technical
articles in all aspects of climatulogy:

Bulletin of the American Meteorological Soctety
Journal of Meteorology

Journul of Geouphysical Research

Tellus

Review of Scientific Instruments

Journal of Atmospheric and Terrestrial Physics

2. “Meteorolegical and geoastrophysical abstracts,” published monthly by the
American Meteorological Gaciety,

3. Various technical papers published by the U. S. Weather Bureau,
i. e. “Rainfall frequency atlas of the United States,” by D, M. Hershfield.
U. S. Weather Bureau, Technical Paper No. 40, 1960,

4. “Climatology at work,” by G. L. Barger. U, S. Weather Bureau,
Washington, 1960.

INDIVIDUAL AUTHORITIES:

1. Prof. Phil E. Church, Chairman
Department of Meteorology and Climatology
University of Washington
Seattle, Washington

2. Prof. Ried A. Bryson, Chairman
Department of Meteorology
University of Wisconsin
Madison, Wisconsin

ERTTIT
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CLIMATE - NATIONAL
GENERAL
INDIVIDUAL AUTHORITIES {Con't):
3. Prof. ). E. Miller, Chairman
Ilepartment of Meteorology and Oceanography
New York University
New York, New York
4 Prof. D. F. Leipper, Chairmun
Department of Oceanography and Meteorulogy
Texas A & M College )
College Station, Texas
5. Prof. B. LeRoy Decker
Atmospheric Science Department
) University of Missouri
Columbia, Missouri
' 6. Mr. drnu R. Kassandrr, Director
Institute of Atmospheric Physics
University of Arizona '
Tucsou, Ariz, ne
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INDEX - AGENCIES

Air Weather Service, U. S. Air Force
Alabama Geological Survey

Alabama State Highway Department
Alabama State Water Commission
American Association of Petioleum Geologists
American Geographical Society

Ametican Geolugical Institute

American Geophysical Unjon

American Meteorologicc! Society
American Mining Congress

Ametican Petroleum Instituie

Arizona Geological Sutvey

Atkansas Department of Highways
Arkansas Forestry Authosity

Atkansas Geological Survey

Armour Research Foundation

Atlanta Water Supply & Power Department
Atomic Energy Commission, U. S.

Batelle Memoriul Institute

Birmingham Water and Power Authority
Boston Water Supply Board

Buteau of Land Management, U. S.
Bureau of Mines, U. 8.

Burcau of Public Roads, U. §.

Bureau of Reclammation, U, S.

California Department of Highways

California Division ¢f Forestry

California Division of Mines

Califernia Water Resources Division

Carnegie Institution of Geophysics

Coast and Geodetic Survey, U. S,

Cold Regions Research & Engineering Laboratory, U, S. Army -
Colorado Water Conservation Department
Connecticut Geological and Natural History Survey
Connecticut State Department of Water Resources
Connecticut State Highway Department
Connecticut State Park & Forest Commission
Corps of Engineers, U. S. Army

Page
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APPENDIX D: EXAMPLE OF ENGINEERING-GEOLOGIC MAP FOLIO

1. The engineering-geologic map folio deveioped in this study is
specifically designed to assist in the solution of the site selection and
construction problems that will be encountered in & large-scale shelter
program. As wn example of the involved umupping technique and the format
considered most suitable, a folio covering part of the city of New Orleans,
Ilouisiana, was prepared and is contained in the pocket attached to the back
cover of this report. fThe folio and ite accompanying descriptive material
present and evaluate the signifiicance of various environmental factors with
respect to shelt ¢ problems prinéipally in terms of architectural engineer-
ing. Because it ‘I assumed that many, if not all, shelters will be located
underground, particuiar attention has been given %2 the cnvironmental fac-
tors that affect foundation design .:: .iacement.

2. The map folio developed is atended for implementation only in
large metropolitan or urbanized areas Such areas have the highest popula-
tion densities, and thus have a greatcr need for shelter spaces per unit
area than elsewherc. Also, only for large cities and urbanized areas is
there generally a sufficient amount of available data regarding soils, bed-
rock, water-table conditions, and other engineering-geologic factors to
perwmit adequaté mir preseatavion. ) .

3. The optimum map scale for use in the presentation of environ.
mental data in urbanized areas is considered to be either l:éh,OOO or
1:25,000. The most complete coverage of the larger cities in the United
States (estimated at about 75 percent) by topographic meps is in the form
of the 1:24,000-scale sheets prepared by the U. S. Geological Survey, and
the 1:25,000.s5cale sheets prepared by the U. S. Army Map Service. Various
smaller scale maps were evaluated for use in the mapping program, and were
found to be wholly inadequate.

Exvlanation of Maoping Techniaue

4. The four envirormental factors which form tie basis of the
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mapping technique used to produce the attached map folio are: (a) the
engineering classification of the soil cover, (b) the engineering classifi.
cation of the bedrock, (c) the thickness of the soil cover or the depth to
the bedrock, and (d) the depth to the water tablc.

5. In the example map folio of a portion of the New Orleans,
louisiana, area, the s0il cover is mapped to au arbitrarily selected depth
of 30 ft. Since all of the so.ls are depositionsl, the classification is
based on environments of deposition. Each environment of deposition con-
tains one or more engineeriné 501l types, according to the Unified Soil
Classification System.* Differences in the areal distribution of the envi-
ronments of deposition or significantly differing combinations of environ-
ments of deposition constitute the bases for map units. Each map unit is
designated by a color or color pattern on the quadrangle map in the example
folio. }

6. Although environments of deposition would be an.inappropriate
classification for the soil cover in many areas, there are numerous otker
classification systems or methcus of division which could be used. Sub-
division of the area under consideration into map units should be possible
using almost any type of classification.

7. No true bedruck is encountered at shallow depths (< 100 ft) in
the New Orleans area. However, to illustrate how a bedrock surface can be
represented by contoutp, a near-surface formation has been contoured on the
example map. Frow vue standpoint of foundation design, the contoured for-
mation actually is a quasi-bedrcck surface.

8. 1In those areas where bedrock is present, it should be differen-
tiated into its component rock types wherever this is applicable (e.g.
granite and sandstone). The choice of & technique for representing the
rock types on the map largely will depend on the number and the areal dis-
tribution of the rock types. In cases where various rock types occur at
depths less than 30 ft, they should constitute the bases for creating map
units. For example, an area characterized by 15 to 20 ft of sand overlying

# Military Standard MIL-STD-619A (CE), Unified Soil Classitication System
for Roads, Airfields, Embankments and Foundations, 20 March 1962.
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granite should be included in a different map unit than an area character-
ized by 15 to 20 ft of sand overlying shale.

9. The depth to the groundwater'table in the New Orleans area is
indicated on the example map by a series of spot elevationc. Each eleva-
tion was obtained from soil borings which were made at various times during g -
the past 20 years. The relative uniformity of the water table througbout

the area and the limited number of elevations prevented the contouring of
the groundwater surface. Contoﬁring of the groundwater surface is con-
sidered advisable wherever the data permit, particularly in those areas
where there are significant areal or seascnal variations in level.

-10. The textual data contained in the map folio include discussions s
of two important aspects of groundwater, i.e. the possibility of excess
hydrostatic pressures, and the chemical quality. In certain respects,
these may be considered as special factors that are unique to the New
Orleans area. It is important to note, however, that special factors simi. ai.
lar to those mentioned ubove are likely to occur in most areas. If they

are of significant importance from the standpoint of engineering, they
should be discussed in the fulin or portrayed on the map, or both. The
greatest value will be derived if they can be descrited or portrayed in

gusntitative terms.

11. The occurrence of extensive zones of peat and highly organic
clay is a highly significant factor in the New Orleans area. large quan;
tities of sutzuriace daita have made it possible to illuétrate the thiékness s
of these deposits by means of isopachs (lines showing equal thickness).
{ These‘serve to illustrate how another special factor of interest in a
particular area can be included in a map folio.

12. Actuslly there is almost no limit to the number of special fac-
tors that.could be presénted in the mep folios. According to the suggeste& d

format, eaech factor is presented in such a wey as to be independent of

other factors, i.e. one is not & prerequisite for another. C(Care should be

exerted in all cases, bowever, to insure that an excessive amount of data

is not presented on the map. Selection and mapping of only a few of the
more significant factors will be necessary in many areas to avoid detract-
ing from the basic tactors.

13. The subdivisions of the table giving the engineering
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characteristics of the soils encountered in the New Orleans area should be e
applicable to any areas that might be mapped. Likewise, a table indicsting ng
how the varivus envirormental factors would interrelate to affect the de- -
sign and construction of various types of shelters would be appliégble.

The effectiveness of this table should improve in the future as more data s
become available concerning acceptable designs for actual shelter types.

Perhaps at that time, the emphasis of the data in the table could be ‘

directed more toward the actual suitability of various areas for the

utilization of a ghelter type or types. '

14. The presentation of nonenvironmental data in the map folic 13 i
not and should not be excluded. In the example folio, the locations of the the
existing fallout shelters are included on a transparent overlay. A list of 1 of
other information that might be of value in shelter site selection or con- M-
structi~n would include such items as locations of potential building sites {tes
for shelters, locations of existing communication facilities, and the dis- {5«
tribution of potential or existing evacuaticn routes. Data presented 6n n
overlays have the advantage of being readily subJéct to azmendment or
revision.

15. The sources of much additional information and more specific
data cenicerning the engineering geology of the mapped area can be obtained ed
by referring to the list of references included in the folio. This list is is
supplemented by an equally important listing of repcsitory agencies for bor- 0L~
'ings, solls reporte, and sizilar data, and also a list of the foundation
engineering firms that have conducted projects in the area. Lists of these se
types certainly warrant the relatively small amount of time necessary for

"their preperation.
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APPENDIX E: DETAILED RESEARCH DESIGNS AND CO3T ESTIMATES
FOR RECOMMENDED COURSES OF ACTION

1. This appendix contains the research designs and cost estimates
for the preperation of a directory of environmentel data sources, and a
pilot program for the preparation of engineering-geologic map folios for

selected urban complexes.

Environmental Data Source Directory

Degree of detail ) .
2. Selection of the degree of detail required in the directory is
the fundamental controlling factor in working out its research design and

cost estimate. Inasmuch as the recommendation for preparation of the
directory (paragraph 66 in main text) specifies that the Staff Coordinator

for Environmental Data should be responsible for determining (&) the need 1eed

for preparation of the directory, and (b) the degree of detail reguired for
optimum coverage, the development of a highly detailed research design at
the present time is not feasible. On the other hend, the hierarchical
character of the envisioned directory lends itself to & preliminary evalusg
tion in terms of thfee orders of detail. The research design for all three
orders consists of the same basic steps; considerable variation exists,
however, in the degres of cluvorateness involved in some uf the steps for
the three different cases. Cost estimates are presented for each of the
three orders of detail.

3. The three orders considered here include: (a) generalized or
'first-order directory, (b) moderately detailed or first- and second-order
directory, and (c¢) highly detailed or first., second., and third-order
directory. As apparent, these are merely three arbitrarily defined enti-
ties selected from a contimuous intergradational series. Other inter-
mediate levels could also be established. The examples cited, however,
are adequate for developing a preliminary research design and cost estimate.

4. At the generalized or first-order level, only the three or four

principal national agency data sources would be listed for each of the

thirteen data categories. Addresses and phone rumbers of key personnel in
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each agency would bz given. The verious divisions or branches of the
agency would be named, but neither their exact location nor the names,
addresses, and phone numbers of key personnel at that level would be
listed. Specialists outside these agencies would not be listed, nor would
such materials as handbooks, bibliographies, maps, etc. If a directory
average of one to two pages per agency, and four asgencies per category is
assured, such & directory would probably total 75 to 100 pages, and would
probably cost ebout $15,000 to compile and print.

5. At the moderstely detailed or first- and second-order level, the

information contained in the directory would also include: principal sub-
divisions of the basic deta categories with the name, address, and tele-
phone number data for the pertinent branches and units of the appropriate
major national agencies, additional secondary national agency sources, asnd
a listing of appropriate major state agencies. A directory of this type
would probably total 40O to 600 pages, and would cost about $30,000 to
produce.

6. At the highly detailed or first-, second-, and third-order level
(see example in Appendix C), the directory would also contain listings of

other data sources such as: universities, libraries, handbooks, bibliog-
raphies, maps, basic published references, and individual authorities
pertinent to each category and subcategory. It would also contain expanded
sections for individual states. In addition, annotations delineuting sub-
Ject matter, forzmat, legice or detail, geographic coverage, etc., would be
included for the majority of the sources listed. A directory of this type
wou)d probably total well over 1200 pages, and would cost at least $70,000

to produce. -
Basic concept

T. The basic concept underlying the use of the directory requires

the user to consult the information category or subcategory that is appro-
priate to his problem, and to select the seemingly pertirent information
sources. Tbe‘user.would then contact the sources directly. In most cases,
the initial contact would probably be mede by telephone. As apparent, by
increasing tie degree of detail contained ia the directory, the number of
calls required to locate the proper office or individual to answer a given
question can be reduced appreciably. On the other hand, increasing the




E3 E3

contained detall increases the cost of preparation and the need for peri- i
odic revision to insure accuracy. Quite obviously, a balance exists be- .

tween cost of preparation and cost of use. This balance point 1s depend- 1-
ent upon the overall need for environmental data by OCD in-house and con- =

tract research personnel. As presented in Part VI {paragraph 63), it
should be the responsibility of the Staff Coordinator for Environmental .
Data for the OCD to decide this question.

8. It should be noted, however, that the experience of the National )nal
Register of Scientific and Technical Personnel Agency, which has prepared a red a
somewhat similar directory, indicates tha: the average user generally doces Joes
not make more than a very limited use of the information contained in the the
directory betore him. Rather, he telepkones the first likely source that hﬁt

he finds in the directory and requests directions as to where to proceed -ed
next. Accordingly, Dr. Milton levine, Director of the Register, forcefully :fully
recommends inclusion of only {irst-order, or at most, first. and second- d-

order detail in such a directory. He emphasized that the increase in the the

degrce of detail quickly reaches tke point of diminishing returns. For, r
these reasons, one of the principal resﬁonsibilities of the OCD staff
coordinator should be the determinalion of just whet degree of detail is is
actually necessary and practical.
Research design
9. The research plan for the preparation of a directory involves the the

following four steps: (&) collection of basic data, (b) compilation and i
evaluation of data, (¢) design.of format, and (d) printing. The elaborate-  te-
ness of steps (a) and (b) would vary considerably, depending upon the level vel
of detail selected; steps (c) and (d), however, do not vary appreciably for for
the different levels of detail. 'The following discussions apply primarily ily
to the highly detailed type of directory. Proportionately less elaborate te
steps are necessary for the other two types.
Collection of basic data

10. For the highly detailed (first-, second., and third.order) direc- rec.
tory, the data colleation program would require a thorough nationwide

census of potential data sources. This census would inciude: (a) wide
circulation of a questionnaire, (b) a literature search, (c) a search of £
key information centers (such as the Scientific Information Exchange), and  and
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(d) consultation with recognized sprcialists in each periinent scientific
field. '
11. The questionnaire presumably would be sent to virtually every

.likely Federal and state agency, university, and privete research organiza-

tion. 1t might also be sent to commercial organizations, but such a pro-
gram would raise a variety of serious problems. Probably the most immedi-
ate problem woi1ld be the vast number of such organizations involved. On
the basis of preliminary estimates, logical recipients total about 1200,
exclusive of commerciel organizations.

12. The actual design of the questionnaire will require considerable

effort, supported as necessary by eppropriate professional consultants.

Proper selection of the topics to be covered and the manner in which qﬁes-

tions are worded are critical to the success of the questionnaire progfam.
In addition, because the basic data will probably alsoc be compiled on a
punch card master for OCD in-house retention, the questionnaire design
must be built around a compatible numerical base.

13. Because most questionnaires élicit only partial returns, an
essential part of the questionnaire census program would be an effective
"reminder letter-telephone cell-visit" follow-up system to insure the re-
ceipt of arn adequate volume of information.

Compilation and evaluation

14, Compilation of the large volumes of data required for the highly
detailed directory will necessitate & carefully prepared processing and re-
cording system. 1In addition, the evaluation of the compiled data to insure
adequacy of coverage should be made by competent specialists in eack perti-
nent scientific field.

Cost estimate

15. Cost estimates for the preparation of data source directories at

the three successive levels of detail follow. Because of the uncertainties

inﬁerenb in many of the items included, the sums specified should be con-
sidered as minima. Costs msy run appreciably higher.
&. Highly detailed {first-, second-, and tbird-o;der) directory
Data collection
(1) Questionnaire
Formulation of questionnaire $ 5,000.00

b
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Compilation of addresses $ 1,000.00
Printing, addressing, and mailing 2,000.00
Fullow-up system 10,000.00
(2) Information center queries 500.00
(3) Literature tearch - 2,000.00
(&%) Travel tor consultation with specialists
in selected scientific rields 4,000.00
Subtotal $24, 500.00
Compilation and evaluation
{1) Compilation $20,000.00
(2) Conversion to punch cards . 2,000.00
(3) Evaluation of coverage by '
competent scientists 5,000.00
Subtotal $27,000.00
Design of format : © $ 3,000.00
Printing

Note: Cost will vary as & function of
format, type style, quality of
paper, type of binding, and
number of copies $15,000.00

et R

Total $69, 500.00

. b. - Moderately detailed (first- and second-order) directory
(The following ccut estimate assumes that level of effort
would be roughly one-third of that required for highly de-
tailed directory.)

Data collection

Note: Only very limited
distribution of ques- )
Lionnaire would be used $ 8,C0G6.00 to $10,000.00

Compilation and evaluation 10,000.00 to 12,000.00
‘Design of format 1,000.00 to  1,500.00
. : Printing 5,000.00 to  7,000.00

Total $24,000.00 to $30,500.00

¢. Generalized (first-order) dirsctory
Data collection

Note: No questionnaire
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Compilatiocn and evaluation $ 7,000.00
Design of format 500.00
Printing 2,000.00
Total $14,500.00

Engineerinz-Geclegic Map Folio

16. The recommended course of action for preparation of engineering-
geologic map folios is a pilot program to be carried cut in utnree large
urban areas. The objectives of the pilot program would be to: (&) test
the validity of the general format cf the map folio, (b) provide an indica-
tion of what types of special factors of local importance should be added
to the folio, (c¢) evaluate the relative efficlency of various individ-
uals, privgte concerns, or state and Federal agencies in conducting a map-
ping'program, (d) permit the development of a reasonably accurate cost
estimate for a large-scale mapping program, and (e) indicate the type and
Icvei uf couprrative financing that could be obtained in a large-scale
program.

Research desian

17. The research plan for implementation of & pilot prozram involves

the follewing three major steps: (a) initiation of the rrogram in three
cities, (b) development of the map folios, and (c) investigation of poten-
tial local interest.

18. The criteria to be used in the selection of the three cities are
listed in paragraph 72 of main text. Once & decision on the cities has
been reached, the next step in the pilot program would be the selection of
competent individuals cr groups to conduct the actual mepping and folio )
preparation under contract. Potential contractors can be grouped into two
classes.
U. S. Geological Survey and the U. S. Army Corps of Engineers, that have

primary national responsibility tor work of this type.

The fire* includes the large Federal organizetions, such as the

These groups have
the organizational siructure and the overall capebility for performing such
a program, but do not recessarily have individuals who are familiar with
the city in question or with immediate access to the bulk of the raw data
required. The second class includes individuals or small grours at a local
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level who would have tlie requisite familiarity with the city in question,
and for at least some cases, easier ancecs o pertinent data. State
geological surveys and members of the engineering and geology staffs of
universities would fall within this class. Since appreciable differences
in the quality and cost of the product would likely occur, depending upon
the irdividuals or groups involved, it is recommended that representatives
of more than one of the classes mentioned in this paragraph be used to pre-
pare the map folios. This would permit a careful evaluation of the cost-
quality ratio. .

19. 1In the actual preparation of the folios, it is recommended that
complete map coverage of each city be accomplished. This will pe it the
derivation of a detailed cost estimate, and also negate any fu-th Lcon-
sideration of the three cities involved.

20. During the preparation of the folios; some attention should be
devoted to increacing their scope or effectiveﬁess through the addition of
supplemental data. Suggestions concerning how this might be done are in-
cluded in paragrapbs 10 through 12 in Appendix D. for uniformity of .
product, however, the basic factors should not be changed.

21. The final step in the pilot program will be to determine how
much local interest could ve developed in the folio. It is suggested that
this might be accomplished by circulating printed copies of the mar folios
to state agencies and govermments, local engineering firms, and munfcipal
or regional planning commissionc taroughout the United States. 1In all
probability, the wider the circulation, the greater will be the possibilivy
fof obtaining cooperative funding. '

Cost estimate »
| 22. Bad the map folio contained in Appendix D of this reporf;been
prepared in & manner similar to that to be used in a pilot program, i.e.
based on an already established format, it is estimated that it would have
involved two to three man-months work by an experienced engineering geolo-
gist at an estimated anst of about $4000 to $6000. Although six quadran-
gles would be needed to cover the New Orleans area, tke total cost would

not be six times greater than the cust of preparing t:e one guedrangle
presented in the folio. The descriptive materials in the folio would not
bave to be prepared for each additional quadranrgle. 1Thus, the total cost
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for a 6-quadrangle folio would be about $15,000 to $20,000.

23. The figures quoted above should be appliceble to the foiios that bat
would be prepared in a pilot program. However, it is not possible to make ke
an accurate estimate of how much the first and third steps In the program @
would cost, i.e. initiation of the program and investigation of potential 1

local interest. Therefore, it can only be stated at this time that the
total coct of the pilot program will probably be on the order of $100,000 ¢
to $150,000. ’ ' '
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piicy must be utilized to trans-
i at o rsreater depth.  If the struce

H aun Le difdven to sund unitc
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app.Tt (nly
Whern o

5 ofL ' - sund units provide adequate
+ a.t unlerlain by compresaible cleys.

<nt .r Jhure the struswural loads are

srent, plles mast by en Ints b deepir Plefstocene furmntion. The des
}Q in this formation have hivhe 3 than sre present in any of the

_ tt 4 pesits, Pribubly over T, puercent of the plles used lor
lapgs hufldtnes, beldees, ote,, in the ares pencieate {nte Plefstorenc
depesite,

Pleistcarne arposits typlrally consist of abuut G persent tat olay (CH),
2y purient lesn ciay (L), 29 percent silt (ML) und silty sand (SM), and 20
percnat snnd (O Nnturnl water contents vary from about 20 tu 80 percent
ary welvhd for fat :leys (CH) and 15 to €O per~ent €2v leon clays (CL). Co-
hesive strengths for (st cluys vary from nbout L0 to over 3000 ib per sq ft
and f2r lean cluys from 300 to about 2500 1b per sq fu.

The econtours on the in:los.cd map indicate the general depth vo the sur-
farce of the Plelstocen» formaticn, 3imse the contre: used in :ontouring the
surfuce s pecor In many cases und sipce there i3 ooth lateral and vertical
variability with n the formation, the preclse nature and occurrente of the
formation u* each site zsheuld bo determined by borings. Moreover, borings
will be gecessury to a:termin. how far tpte the deposits plles will have to
be driven to cbtain the necessary rralstance.

CONSTRUCYION MATERIALS
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Method o2 dupositicn: Formed as clay wedse !
~lay sequence ipterrupted by silty or sandy =a asscsiated with myriad
small Afatricvteries. Thicknes: similar to {ntracelta deposits.

Textural prsups: About £C pernent very soft to medlum fat clays (CH), 10
percent aiiz T4}, and 19 percent leun ziay (UL}, silty sund (5M), and
sand {3P). The silt and sand normally oceur as thin partines between
3lightly thicker clay lensec.

Oriapic ccntent: ry thin layers of Cinely divided parti:les or zonas of
moderately orsanil- olay (OH) in the ur porilons of tue unit where thers
ia usually a gradation intou overlyl=n: .arsn or swarp deposite.

Water content: Varies from 50 to 100 percent dry weijpht for /st cluys (0H)
and from (G to 210 percent for orgunic clays (cit).

Schesive strensth: Ranges between 100 and L50 1b per 3q ft for fat cleys.
When orranic msiter 1s present, the strenzihis we considercbly lower.
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Hydrestut{s pressures  reatest fluctuatlens in the vetd
point-bar deposita (Cnviroumspt of deprsiticn &, Map Unif:

Missigsipp! slver. Hi-chest water Labies vecur during sp
or the river (17 Lo 20 £+ msl) while lowest water tables
ani winter low-water stares {0 to § ft msl),

Diring hish-water 3tapes, excess hydrostatic pressu#
{n the point-bar si{lts and sands. The periodic ceourren
must be cemuidered in foundaticn des?zn end {n deepor ex
ticns greater than about 10 £t in depth are o be maintaf
stages, techniques must be employed thut will prevent pif

Similar hydrostatic pressures may occur in sand unit!
¢f 30 ft. The effectivenvss of the overlyinz clays or of:’
venting seepasge ints an cxeavaticn ond the need for rell
will vary considerably from one area to another and willl
for each particular git-.

Chemical quality In general, corrosion of steel pilin«;"

piiing {8 nct a prodlem in the New Orleans area, Sinue
most always higz: throughout the yeer, alternate wetting
piling normally d7es not occur. Where such exposure minf
steel plling can be protected by a bituminous costing or

Rum:rcus large buildings in the . nure constructed on ¢
yellow pine plles which, ufter o peric -
indications of 10tting.
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Hlg kiver Industries, Inc.

el

Pl .,

w Graal

TRTRE
A kW Tensrete 4 Rldge,
¥aterials, Tne.
BN Lixie Puilding Materinl co.
mane Concrete Co., Inc.
Juhnere Servive, Inc,
Lep im. Zadslang Industries, Ine,
nnsheMullicun Vaterials, Ine.

Tethis v Sulis, Inc.

loey

. Fad~14f¢ ¥uterials, Inc.
n-. ILING
fmeric Crecaote Works, Inc.

Belden Concrete Products, Ine.

St Miscis53irpi Valley Fquipeent Zo.
riz % t.ne Cewter, Inc. filing & Forect Preducts, Inc.
Soewnll-faro.ns e, Inc.

FOUNDATION ENGINEERING DATA

The foundation conditions whith exist in the New Crleans area demand that
thorcush subsurfane {nvestizations be ccnducted for all large structures.
Consenuently, a lerce ccllectlon cf borink logs, scils reports, and related
datu exists for the area. These dsla can usually be examinead end/mr obtained
frem pumercus organizaticnt or governsent agencies. A partial list ¢f the
more impcrtant agencles is ws follows:

. 3. Army Engineer Distrizt, Rew Orleans, la.

U. 3. Army Engineer Waterways Experiment Station, Viehsburg, Miss.
Orleans Levee Bcard, New Orleans, la.

lruisiuna Department of Public Works, Batonm Rcuge. Ia.

Loulsians Department of Highways, Baton Rouge, la.

Bew Orleans Ruilrosd terminal Board, New Orleans, [a.

(Continued cn last page)




In addition to the precediny scurces, there are a number of foundation
eugineering Tirms or ccnsultants vhich have nud sonsiderable esperienze in the
A partial list ¢f the larser fires having cfiltes {n the city (s given

ENGENE

area.
belov: -

B. M. Dcrnblatt & assceiztes, Io.. . X

ENVIRONMENT

ETCO Engincers & Asscclates CHARACTERISTIC .

Eustis Englineering Jo. WATERIAL [V 2 EXCAVATION ChARACTERIRRE

Glllen kngine=rine Co, DEPOSITION

HeClelland znginears, Inn,

Nelscn Walde=ar & Zo., Inc.

Viiger & Baier Ioiinwess, Ins. Excavation above vatertR@le
easy and can be performedp:
copventional equipner.timpig;,lﬂ

Z, 5 1, 2, 4 low the water table mugtiRe iawf
’ tered.
REFERENCES
y Bloter, Lo Ad, and Siarcddn, ., Water Gescurcoes of the Yhew Ses above.
, leulstans, o odezlozical Curvey, recl. ourv, Cire,
n, l9ac, |
S Flrz, Heodes Cherent Mtssisatpp! Rlver Jedlzeatuticn and Pust oa b T
du quutriize Jtnords peur 1'aventement 1 -
Liorashic ot dn « du sart.nifere, lde-rlen,
137 - 7005
lstiry tf ehe Pomeobmrspeatln i
st., loeulsinna Stave Univ,, Difficulty venerally -inqneesas,
12, with Lporeased wotel £ aRAARE o
svelewinal cuone, a8, 0,
Teth, Mesc. Ne. 34331, Vio ey A
frd Bt Neltalz Pluin, Cruthenstern
v E. oven Loplr, Victksburs, July 1957,
) ,
Lifficult under mozt.gopdlfions
Stunps and logs frequen iyl pReA
21 { VRS- PEATES
. o, w e‘r » perticularly ineawsmpe

ASPECTS OF SHELTER C@&N
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SHCLTER TYPE L

pstiuzticn of spes
apd/ sy zlzes af Single-level, uncreesrcund shelters Disismed for (1) feme
crrmunity use, 1700 sq Tt.

*n is 2 to 3 ft belov ground asurface, contrete on-halk
w@alls with corirete roof 3lab end a
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MAP UNIT

ENVIRONMENTS AND
PREDCMINANT
LITHOLOGIC UNITS

SHELTER
TYPE

CONSTRUCTICN ASPECTS

° Als,  No excavaticn or dewsterins problems shculd sceur since the water tadle is generolly more thap.5 $h
i below surface. Sandy material removed from rhallow excavatlions 12 excellent for f£ill when barged. v Wgem .
used as an unprotected carth cover, the material 15 susceptible tc wind nad wnter erosion. Most of e oo
nacessar; £111 material rust b- hauled to the sits,
10-

23, In exctavations below the niramsl witer tadle 1avout § %) prov.s’sne should be made for deVBW%terﬁJ
The use of wellpcints iR probably the muost procticzal devaterins method, Ascuming adequute duvat.ripgat, rind
excavation sloper of 1 .n 1«1/2 sheuld ve sutisractory. FEicavated material is suitable for backrill,.andiq)
zover (see sectiun Ala above),
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ENGINEERING CHARACTERISTICS OF SOILS
l?’ ' T
EXCAVATION CHARACTERISTICS DEWATERNG REQUIREMENTS STABILITY OF EXCAVATION SLOPES FEARING PRESSURSS AND SETTLEMENRT
|
. ..»'- turle 2o . Jlepen ot 1oon 1-L/2 Yor solls Fuvorable foundation conditlions.
¢asy and T Te ;»ur’;mci‘uslm; ! above the watur table and, with High bearing pressures may de
senventions) equipment. Joils ce= wIlestive devatering, below the nused; volues depend cn size of
lew the water table suct oo dewus i water tule. lopes of 1 uon 3 fcotings. 3ettiements will oe
tered. i ) for slopes subjected tn emersent minor. Control of uplift pres-
Vs seepage, surem s necessery below the
. H water tatle.
- ==t — - — - o
i Favorahle Toundation conditicns. N
{ ¥oderately high bearing pressures ey
' e, below the wuter may be usud. Settlements will e e
| re Fhotoer sic-es for sl-pes | mincr. 7ontrol of uplift pres- .
: st Ly emergent senDAse, sures {s usually necessary for
. rcupdations belcw the water
. table.

POR WU e e i e - . -
Dirsizuls H rin, pressures gedium to lod. .
with {n £t Zettlexent larve to medium, de- -

)Tt pending primsrily on water zons -
¢ 1% £ +unt and degree tc whizh struc- ‘.
.. ture lcuds exneed loads previ- .
e cusly imposed during gecleric
kistrry.
DLefizuls wader sCut tUnfavirable fourdatlon eundltions. 8.
exporle
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SHELYER TYPE 3

ieleval, be lowesround shelters T cd for (a) ver-

33 b, wr (ol commnlty ute, 10 8gq ft.

. th 15 10 vt. “cnarete or brick walls

with aun-rate »oof slub mnd & Jettethick earth cover are
1 Above -und walls tc be protected by 8n esrth

at lesst 3ot thisik.

winl
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The rfallout shelters designated on this AP weiw wslublished as o
result of hases 1 and 2 of the nationwide Fallout Zhelicrs Survey and
Marking Program conducted by the U. 3. Jrmv Mrgs .0 Engineers. The
date included herein were furnished by thke Orleans Parish Civil Defense

Director, Nev Orleans, la.

DESIGRATED SHELTERS

1. BARCNEZ DIDC. 305 Baronne St.
2. BURION MOMORIAL HOME 3320 8. Currullton Ave.
3. CIVIL COURTS BLDO. Loyola Ave.

h. CGALIAGHER STORAGE OhS Magasine 8t.

5. OHISAIAKATI APTS. 3405 St. Charles ave.

6. GIEBOMS FEXD BIDC. 2700 Moward %.<.

7. EIRERNIA BATIONAL BAMK 812 C.avier 2t,

8. INTEREATIONAL HOUSE 607 Gravier 8e.

9. MRS, MART XELLY - XELITO CIUB

10, LER CIRCLE MLDO. 1040 St. Charles St.

11, LEMAN WOVELIY CO. 301 Decatur Bt.

12. LOUBAT GLASSWARR CO. LTT. 516 Bienville St.
13. LA, OTAT® OPPICE BLDG. 325 Loyola Ave.

1%, PLOUND GENERAL CLASSROOM Lakeshore Deive

15. *LSUNO SCIENCE BLDG. [Lakeshore (rive

16.
17.
18.
19,
20.
21,
22.
23.
o,
25,
w6,
27,
8.

0.

LA, SLATE WELTARE DEPT. 915 Lafayette $fc o3
LA, VILDLIFE & TISEE %S BIDG. b18 *{ )
MAYFIOVER APTS. 2203 *. Charles An.mh.
METTR MIMORIAL 211 Cuap 5t.

WUNICIPAL AUDITORIUM 1201 St. Peter £ .,.m
NEW ORLEANS CITY EALL 399 Oerdudi Bt.

NB ORLEANG PUBLIC LIBRART 215 Loyols Kgio s
NEW ORLEANS PUBLIC SERVICE INC, 317
PONIHARTRAIN HOTEL 203L St. Charles A
QUEEN & CRESCYNT BLDG. 34h Camp St.
LOOSEVELT EOTEL 120 University PL. Tty
97, KLIZABZTH SC700L  131h Mepoleos AvEa. Y. o
ST, VINCZN! ZSPITAL i507 Magatine St.
SEARS, HOFAUCK & (0. 201 Barcone St. "‘“‘ ;
STEPHEN CHEVROLET CO. B4O Carondelet

TOURD CONVALESANT PAVIILION 3516

TOURD QODCIAUX PAVILLION 3516 Prytan :
UNITED FRUIT CO. 321 3t. am-m az. a-u).n :
VETIRANG HOSPITAL 1601 Perdidc St. 00 8.2
WORL APTS. 211 St. Charles Ave. . ot
Y.M.C.A. 936 Bu. Charles St. *
VHITNEY BAMK BLDC. 226 St. Charles st e
PAN AMERICAN BLDG. 610 Poydres Bt. | . '
LAFAYSTTE HOTXL 620 St. Charles St. Sarles
Y.W.C.A. 929 Oravier St.




0 BIZG. iakcihore Drlve 1ub 41, DILIARD UNIVERSITY 260L Cantlll 2iwvd. | 78
ELFARE DEPT. 715 lafa: 1097 L2, SARATOGA BLDG, 212 Loyola Ave, ! -
'E & FICIFRIEL BLLG. w13 Roysl 8t. 1922 L3, NICKCLLS SCHONL 320 St. Claude Ave. } -
JIo. 240, It. Tharles Ave, 2073 %, WIGHT MIGH SCHEOOL 1ss5 mepolecn Ave. P
ai T tam Lt a7 LS. PABOUIN HIGH SCHOCL T15 (arondelet 8t. ; e
LDITORTM ¢ 7L Sh. Peser St 1690 46, MDSS SCHOOL CLINIC Clb Otrod 8t. { -
. CITC HALL 390 Gerdud! St 1260 LT7. B. T. WASHINOTUN SCHOOL AUDTTORIUM 1201 St. Roman St. -
i PBLIC LIBRARY 215 Loynls Ave. 931 4B. MC MAIN HIGH SCHOOL 2815 Mashville Ave. | -

MIBLIC CERVICE INC. 317 Baronne St. 1855 L9, JACKSON SCBOOL 1408 Oamp 8t. ! -
IR HOTEL 2031 Sn. Chsrles Ave. 56 50, LAUREL SCHCOL 841 PhiUp 6. : .
SCPNT BLDG. b Camp St h95 51. LUSHER SCHOOL 7331 Willow St. ' .
OTEL 20 University Pl. 29,621 52, BAUNR-NICEOLAS BLDG. 703 Carondelel St. ‘| e
TH oCHO0L  L3l. Nepoleon Ave. 288 53, COMMFRCE TLDG. 821 Grevier Ot. | .
CHOCEITAL 1507 Mageczine gt. 2% Sk, OHFRATON-CHARLES BOTEL 213 St. Charles 8t. | .-
LCr % 00, 201 Barcnne St. 68 55. MARK ISAACS (0. T15 Canal St. : wa
YROLET 00. 340 Carcndelet St. %8 56, U.S, POST OYFICE 600 Onmp 8%. i -
LESANT PAVILLINKG 1516 Prytania 8t. 281 57, POST OFFICE - FEDERAL BIDG. 7Ol Loyola Ave. ! -
AKX PAVILLION 2516 Prytania St. 438 53, U,.S. CUBTON BOUSR b23 Canal 5t. i .
T (V. 321 €%, Charles St. 2589 59, FEDERAL OFPICE BLDG. 600 Soutd St. \ w
SPITAL 1601 Perdido St. k368 60, TIMES.PICAYUNE 0O. 615 North 8t. | -
211 5%. Crerles Ave. 818 61, MONTELEONE HOTZL 208 Royal 8t. 1 o,
126 St. Charles St. 498 62, MONTELEDNE BOTEL ANIRX 202 Roysl St. .
K BLOG. 226 5t. Charles St. 16,904 63. MONTELEONR HOTEL ANFEX 226 Reyal St. -
B BLDG. 510 Poydrss St. 1643 65, MOWTELBOME GARAGE 623 Bierville St. -
orrL 623 £+, (haries St. 64 65, MONTELEONE CARAGK 624 Bienville St. ! .
@3 Gravier Ct, 459 65, UKSULIYE CONVENT 2635 Stete St. ae

*  Wn* rhown on this map,




