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PREFACE

This report presents the results of a nine-month feasibility study t

of environmental data for Office of Civil Defenoe use. The U. S. Army

Engineer Waterways Sxperiment station (WES) was authorized to conduct the te

study by Project Order No. OCD-OS-62-233, dated 6 June 1962, from the I
Contracts Branch, Office of Civil Defense, Department of Defense, to tht. *

i

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. Smit~a, School of Geology, I
Louisiana State University (under subcontract), was the principal investi-ti.

gator and prepared the text of the report. Mr. Roger T. Saucier of '.%c

Geology Branch assisted in various phases of the study and prepared the

engineering-geologic map folio (Appendle D). The study was accomplished I

under the direct supervision of Dr. Charles R. Kolb, Chief of the Geology .

Branch, and the general supervision of Mr. W. J. Turnbull and Mr. W. G.

Shockley, Chief and AssistiiL Chief, respectively, of the Soils Division, I
WE.

Director of the WES during the conduct of this study and preparation n

and publication of this report was Col. Alex G. Sutton, Jr., CE. Technical A.L

Director was Mr. J. B. Tiffany.
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SU Y-24ARY

The Office of Civil Defense (OCD) requested that the U. S. Army
Engineer Waterways Experiment Station (WES) evaluate on a nationwide basis ?,sis
the present status of existing environmental data and data soulrces, and I
determine the feasibility of various possible methods for organizing and nd
presenting such data for OCD use. Analysis indicates that OCD en-
vironmental data requirements are of two types: (a) detailed specific
information, and (b) authoritative generalizations of relatively broad
scope. The subject matter is highly variable; problems arise on relatively ively
short notice, and generally require rapid solution. Further, a given data data
requirement is not likely to recur frequently, if at all. In addition, 1,
several lines of evidence show that advance preparation of data for pos- s-
sible use by the OCD is not presently feasible, except in carefully
selected cases.

An appraisal of the status of existing environmental data held by the y the
major cognizant Federal and state agencies i.ndicates that voluminous, un- un-
published data in various stages of processing exist for all pertinent
categories of information. The data are generally filed in local, state, te,
or regional offices, and the practical difficulties in obtaining such in- in-
formation are significant. Adequate fulfillment of OCD environmental
date requirements centers around establishing an effective organization
structure which will facilitate communication and transfer of information sn
from data sources to the user, in short, setting up a suitable ±nformation ,on
system.

Analysis of a variety of possible 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 a Staff Coordinator cor
for Environmental Information, and (b) a system utilizing some type of' non- non-
manned, nonautomated data base such as a directory of environmental data .
sources. Accordingly, recommendations arr' made for establishing a three- .- f
part irformation system which would consist of (a) an OCD Staff Coordinator ator
for Environental Information who would be a professional earth scientiet, st,
(b) a Board of Expert Advisers representing pertinent environmental disci- ci-
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 ard appointeO as soon as practical. Preparation of the che
directory of data sources would follow after a six- to twelve-month period iod

vi,
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during which 'he Staff Coordinator could determine the degree of detail and ind
the scope of coverage which the directory should er:compass.

An aprraisal of various data presentatio,. techniques appropriate to . ,
OCD environmetal data problems shows that virtuallj the only pertinent
technique not currently in widespread usage is the large-scale map presen-
tation of critical environmental data whichi is fundamental to engineering
construction problems. Because of the likelihood of an eventual major
shelter construction program, a recommendation is made for initiation of a a
pilot program for the preparation of engineering-geologic map folios for
parts or all of three major cities in the United States. An example of / I
this type of map folio is included in Appendix D.

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

viii
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ORGANIZATION AND PRESENTATION OF ENVIROM4ENTAL DATA

FOR OFFICE OF CIVIL DEFENSE USE

• Feasibility Study

PLRT I: INTRODUCTION

1
b.oectives of Study

i. Many aspects of th progrums carried out by Research and Techni- . j
cal Operationj, Office of C'iil Defense (OCD), require the use of various
rTypes of enviroirnental inforLation. In particular, problems related to

ifillcut patterns, fire spread, thermal countermeasures, decontamination,

post-attack water supply, evalcuation, emergency communications, and the

design, site selection, and construction of protective structures invol:e

a wide range of environmental information in varying degrees of geographic c

--)verago and detail.

2. Recognizing this need, the OCD requested that the U. S. Army

Engineer Waterways Experiment Station (WES), Vicksburg, Mississippi, carry _

out a study which would evaluate tJhe present status of existing environ-

mental data and environmental data sources, and determine the feasibility

of various methods of organizing and summarizing such existing information

for OCD use. tiiicely, the goals of this feasibility study were:

(a) analysis of OCD environmental data requirements, (b) identification

of environmental data sources and appraisal of data held by each, (c) eval-

uation of the availability and suitability of existing data for fulfillment

of OCD requirements, and (d) recommendations as to the desirability and

feasibility of various approaches to organization, summarization, and

presentation of environmental data.

Scopes of Study and This Repo[ 1
3. Personnel of the 'WES conducted a series of conerences with rep-

resentatives of the OCD Research and Technical Operations staffs and vari-

ous research pruject contractors of the OCD to determine the agencies'
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requirements for environmental data. Specifically, it was desired to learn .n

the nature of typical pr.)bleas requiring such information, in particular

the degree of detail needed, and how often these problems might be expected d

to arise. Part 11 summarizes this analysis of data requirements.

4. Before the various data sources were contacted, it was necessary ,

to esteblish a comprehensive checklist 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 resulting from discussion with OCD staff members and contrac-

tors, the list included the following major 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 envirnnmental inrorma- a-

tion (Part IV) consisted of first identifying the principal data sources 7 .
for each category and subdivision (chiefly, the cognizant Federal agencies), s),

&nd.then, for representative organizations, conducting a census-like survey 'e.

of the information held, specifically witn respect to extent of coverage,

degree of detail, percentage published versus unpublished, format of un-

published, and availability and suitability of unpublished data for

OCD use.

6. After (a) OCD requirements had been analyzed, (b) the principal

data sources lop.t-d, (c) tne status of environmental information held

appraised, and (d) the suitability of existing data for fulfillment of OCD

needs 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 that there were two major I
items to be considered: (a) information systems, and (b) data presenta-

tion techniques.
7. Information systems are essentially broad, flexible structures or .:!

fr..meworks designed to facilitate the transfer of informaton from source

to user. Three types of information systems were considered for use by the

OCD; those based on (a) electronic data processing (i.e. automated) sys-

tems, (b) manned information centers, and (c) nonmanned, nonautomated

systems. The application of each type of information system to the problem

':" : ....................... .............. ... . ..I II II II II
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of fulfilling the environmental data requirements of the OCD was ther

evaluated in terms of suitability and cost.

8. Specific data pre~enzation techniques, on the other hand, apply * Iy

to the solution of precisely defined data problems. Such techniques in- .-

clude: (n) descriptive iummaries, (b) handbooks, (c) bibliographies,

(d) numerical deta tabulations, and (e) various types of graphic presenta- !nta-

tion. Each technique was evaluated as to its application to %he vLrious )US

categories of environmental data. Then, in order to illustraTe such appli- Lppli-

cation, a series of cnnceptual_ problems was formulated, and appropriate te

presentation techniques were selected for each.

9. This report concludes with a series of recommendations for the the

establishment of an environmental data information system which would be be

appropriate to the OCD's reqvirements and available funds, and for uciliza-;iliza-

tion of particular data presentation techniques for selected aspects of of

their environmental requirements.

10. A series of appendices at 'the end of this report includes: sum- sur-
marieF of data upon which the evaluations presented .- the text are based, aseed, .

examples of an appropriate information system ana o. 4 special data presen- resen-

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

recommended courses of action.

* "



PART II: ANALYSIS OF OFFICE OF CIVIL DEFENSE R OUIRDBENTS

11. The initial step in this 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 Orerations person-

nel of the OCD, a study of the work plans ard project summaries for some

220 projects under Research and T.sore than 100 projects under Technical

Operations, and consultation and conferences with abuut 15 OCD research

project contractors.

Tynes of Requirements

12. In the course of the analysis, it became clear that the require-

ments of both thQ OCD and its contractors for environmental data fall into

two major classes: (a) detailed specific information, and (b) authorita-

tive generalizations of relatively broad scope. In addition, personnel of

the OCD expressed the need for a system or method oe listing ds.ta sources

for various categories of environmental information. The two major classes

are examined indivioually.

Detailed s ecific information

13. Requirements for highly detailed, specific information typically

apply to a given topic or googr-pbic area. A number of requirements for

this type of information were developed duiing the exploratory conferences,

such as: the range in soil temperatures for different parts of the United

States, flow rates for various reaches of specific rivers, rates of tidal

flushing and depth variation in estuaries, the typical range of Na and Mg '1
content of bricks and cement 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 -t a specific item of information

will be needed on more than a relatively few occasions. in addition, the

information will generally be needed on relatively short notice.

15. As will be shown subsequently in this report, enormous vu±umes

of highly detailed environmental data currently exist. The bulk of the -
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data, however, is unpujlished; it rests in the files of the various reposi-

tory oruanizations across the United States. The principal Froblems in ob- -

taining zuch data would be i. locating the pertinernt data source, and in

setting up an efficient proceoire for retrieving the desired information.

Authoritative veneralizations j
16. Requirements for authcritative generalizations of relatively

broad scope tend tu be more funds.,ental in character, and typically apply

to a wider range of cases than do specific information requirements. Al-

thoug[h these broader requirements were encountered only in a general way

during the exploratory conferences with staff and contract personnel of the he

COD, it seems probable that they will eventually develop for such topics as as

availability of shallow, potable groundwater for emergency water supply,

probability of snow cover affecting decontamination procedures and extent

of effect, methods for characterizing terrain units for use in computer

solutions of fire-spread proble: z, air and ground temperature in relation

to shclter ventilation and couling, trafficability problems as limiting

factor in evacuation potential, and the delimitation of areas characterized ed

by such construction difficulties as severe foundation settlement, high

groundwater table, probable slope failure, etc.

17. Here again, the subject matter varies widely, and the informa-

tion will probably be needed on relatively sho'rt notice. In addition, even *n

though a given generalization typically has broader application than an

item of specific [rforzatiun and thus may be useful in a somewhat greater

number of cases, its frequency 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 based on the

specialist's experience and his familiarity with masses of detailed in-

formation. Genei'alizations 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 s

considerably, depending on the nature of the problem and amount of

[i ..
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background information available. In some cases, the problem will be such -h

that no valid generalization can be formulated without considerable addi-

tional basic or applied research. In such an instance, the decision that

additional research is required is, in itself, an important generalization in

of considerable value to the (CD. With this information, the OCD can deter- -er-

mine whether the problem warrants financing the appropriate research.

20. It should be noted that frequently the files of unpublished data ata

pertinent to OCD needs for deta
4
led specific information and the highly

experienced specialist are housed in the same agency or organization.

Further, rapid retrieval. of the detailed information requested is often

dependent upon the knou.edge and experience of the specialist in charge of of

the information files. Similarly, the preparation of an authoritative

generalization by a given specialist may require considerable use of the e

detailed data available in the files of the organization. Thui, although gh

seemingly widely different in character, the two environmental information ion

needs are in fact closely related.

Summary

21. Generalizations conccrning the two classes of environmental data iata

requirements are as follows: Y

a. Both are htghly variable as to subject matter, arise on

relatively short notice, and reqire relatively rapid
solution.

b. Needs for a given it.. m of detailed information are not
likely 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 also
have a relatively low rate of recurrence.

Additional Considerations

22. Although OCD requirements can be more or less readily

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

of the many priblems 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 has been established by the OCD for the various environmental

i i
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data requirements listed in paragraphs 13 and 16, and there is ro indica- :a-

tion that such ranking is anticipated in the immediate future.

23. Although a definite need exists for detailed specific informa- ia-

tion such as that cited in paragraph 13, the importance of the information Aon

is not great enough to warrant a major effort on any given item or problem. ilem.

The same holds true foe the authoritative generalizations described in

paragraph 16. On the other hand, it appears that a broad, flexible, rela- ela-

tively inexpensive organizational framework of information, within which ch

appropriate emphasis can be given to the various types of specific problems blems

as they arise, is warranted. This is in line with requests by OCD

personnel for an approach that will cover as broad a spectrum of environ- 'on-

mental data problems as possible with the funds available.

24. In light of the foregoing considerations, it appears that the ;he

first step in fulfilling OCD environmental data requirements should be

the development of a relatively broad, flexible, and inexpensive inform- ma-

tion system. Subsequently, as individual environmental data problems be- be-

come more clearly defined and priorities are assigned by the OCD, specific ilic

techniques for their solution can be developed. Developient of such tech- ech-

niques could be carried out as an integral part of the basic information )n

system.

K I



PART III: CATEGORIES OF ENIROUME.i'AL DATA

AMajor 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 considtred. Study indicated that the broad topics probably most
pertinent to the needs of the OCD are: terrain, vegetation, hydrology,

climate, and radic propagation. 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 framework for the status -

appraisal, includes: terrain configuration, soils, bedrock, geologic

phenomena, vegetation, groundwater, surface water, temperature, radiation,

preoipitation, winds, background radiation, and radio propagation and

electromagnetic phenomena.

Category Subdivisions

26. Each of the above-listed categories may be further subdivided.

In this way various a,7ects of the major categories can be considered. For

example, subcategories within soils include: soil type (engineering and

pedologic classification), chemic!.l and mineralogical composition, physical

properties, distribut~onal data (thickness, areal extent), construction

characteristics, and trafficability characteristics. These subcategories

can be further subdivided; however, such subdivision is not only unneces-

sary for the purpose of this study, but also quickly reaches the point of

diminishing returns in that some of the subdivisions are in fact derived

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

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

composition, density, and moisture content. For these reasons, ronsider-

able time and effort were spent in arriving at a basic appraisal checklist

which contained a realistic, yet workable, degree of de.ail. This list

stresses the fundamental rather than the derived categories. It is an

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

is presented in full as Appendix A. Jj

?7]
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Category ADDlications

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

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

applications is presented in table 1.

V
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PART IV: APPRAISAL OF STAJS AND SUITABILITY
OF EXISTinG EY1ROIM.EMAL DATA

28. To evaluate the various possible means for fulfilling OCD

environmental data requircments, it was necessary first to appraise the

current national status of environmental. data, and second, to determine in in

what degree 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 !ld

by the various cognizant Federal and state offices and agencies was carried -ried

out by VTES personnel in the following manner. A list of pertinent agen- ..

cies and organizations was compiled for each data category. Within each h

category the agencies and organizations were ranked as to probable impor- ,r-

tance as data sources In most cases, visits were made to the three or

four top-ranking sources. Each visit generally consisted of one or more e

interview-conferences in which the following aspets of the given data

source were considered:

a. Organizational structure of agency.

b. Principal topic or geographic area of interest, or both.

c. Atea of ccvcrage.

d. Degree of detail.

e. Percentage of data published versus unpublished.

f. Typical format of unpublished data.

,. Availability of unpublished data, including where filed.

30. This information was recorded on a separate work sheet for each ch

agency. After a preliminary study, the data were reduced to one o-erall

status sheet for each category; the sheet contained a list of the sources s

contacted and a summarized 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
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appraisal of status, which is presented in table 2. In this table, the

status of environmental deta for each category has been summarized under

six headings. These headings are essentially the same as the topics coy-

ered in the original source interviews described in paragraph 29. ThuL;,

the Rignificant facts from more than 45 interviews are summarized in

table 2.

Quality of samplin'g

32. In all, some 31 offices or branches of 14 major Federal agencies Z

were contacted, 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 visited consti-

tute close to 75 percent of the pertinent national data sources, and bold

the bulk of the environmental 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. A2so, it should be noted .d

that an exhaustive appraisal of the status of environmental data was beyond id

the scope of this study.

Evaluation

33. The evaluation 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

is unpublished, and is held in files of the cognizant agencies. The format

and degree of processing of these file data vary widely. In addition, file

data generally are held at the local, state, or regional office level.

Nationwide centralization exists only for weather records and a few highlv

selected aspects of other categories.

34. Although virtually all Federal and most state data files theo-

reticAlly are available to the OCD, the practical difficulties involved in

obtaining information from the files of the repository agency seriously

limit the accessibility of most information. It should be emphasized that

•- M'7
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no significant deficiencies at the category level were found in the status

of enviroamental information. No statements can be made concerning the -p
existence of possible deficiencies at Lhe 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 mat

and degree of detail might be suitable for one problem and unusable for

another. The question of suitability can be ans'ered only after a specific fic

problem has been precisely defined, and the type of environmental data held eld

by the Irincipal data sources determined. In short, no general statement t

as to suitability can be formulated in advance; each case must be appraised sed

Sepratcly as it arises.

l ...7z
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PART V: INFORMATION SYSTD,!S AND DATA PTSEf TATION TECHNIQUES

General

36. Because requirements of the OCD for specific iiformstion cover

an extremely wide range of topics, because a given item or type of informa-

tion may be of value only on a single occasion or in a single set of cir-

cumstances, 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 environmentai data for PossiLle use by tie OCD does not seem

feasible, except in certain instances.

37. The problem, in short, is one of increasing the access ility

and usability of existing data, rather than collecting or processing addi-

tional basic data. This is true for both the highly detailed environmental

information and the authoritative fundemental generalizations required by

the OCD. The problem centers around how to facilitate the transfer of in-

formation from the pertinent data source or authority to the OCD. This ap-

pears to be basically a question of how to improve communication between

user and source.

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

system appears to be the first step in fulfilling the OCD's environmental

data requirementA. The next step would be application of specific &ta

presentation techniques to individual problems as they arise.

Information Sstems

39. An information system is a broad framework or organizational

structure established to facilitate the transfer of needed information from

source to user. It may be as elaborate as the U. S. Information Agency, or

as simple as tie information operator for a telephone system. It may in-

volve a number of personnel, or it may be as inanimate as an I4 computer,

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

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

the funds available.

40. In the course of this study, the application of several types of
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information systems to the requJrc:;.ents of the OCD was examined. The types

of information systems which were considered include: (a) a system which

would utilize one or more of the currently existing information systems,

(b) a system which would link togethe r the various existing data centers,

(c) a system focused on a sorall. OCD in-house information center, and (d) a

syitem utilizing one or more normanned, nonautomated data base. Each type e

of systcm is considered individually in the following paragraphs, and is

appraised in 6ussary form in Lable 3.

Existing infcrmation systems

41. An OCD environmental inforra.tinai system could be set up so as to to

operate within the framework of an existing information system. At least

six elaborate systems are curreitly in operation within various branches of of

the Feleral government. These are: (a) Department of Defense Damage

Assessment Center (DODDAC), (b) Office of Emergency Planning National Re--

sources Evaluation Center (PREC), (c) Smithsonian Instituticn Scientific

Iinformation Exchange (SIE), (d) Armed Services Technical Information Agency icy

(ASTIA), (e) Atomic Energy Commission Technical Information Service (TIS),

and (f) Advanced Research Projects Agency VELA Uniform Seismic Information n

Center (VESIAC). Although most of the systems cited utilize machine data

processing, storage, and recall, they vary widely as to goals, approach,

equipment, capacity, and cost of operation.

Existing~ data centers

42. Another p,,ssibility would be the establishment of an OCD infor-

mation system designed to operate primarily by linking together the various

existing data centers that cover selected aspects of envirormental informa- f

tion. These existing data centers incluae: National Weather Records

Center, National Oceanographic Data Center, Infra-red Information Center,

a VELA Un~ form Seismic Information Center, and several Glaciological Data

Centers. In addition, a National Geodetic and Geomagnetic Data Center has

been formally proposed, and a National Geologic Data Center is currently . . .

under study. An information system encompassing such centers would be quite te

elaborate, and would require extensive interagency cooperation.

OCD in-house information center

43. An environmental information system could also be built around

a relatively small information center within the OCD. The in-h-Luzc center 4
r!A [ .1
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would consist of an experienced professional scientist and adequate support- rt-

ing secretarial personnel. The scientist's primary responsibility would be b

the coordination of the envircnn'ental information system of the OCD. The

coordinator and the system would serve the needs of both the Resparch and

Technical Operations otaffs of the OCD. Possible utilization of available e

electronic data processing capabilities is envisioned.

Nonmanned, nonautomated data base

44. An environmental. inform~ation system utilizing one or more non- n-

manned, nonautornated data bases would be relatively simple and inexpensive ye

to set up and use, but flexibility, capacity, and the product are propor--

tionately more limited. Such a system could be based on a directory of

environmental data sources, or on one or more reference librarief;.

Evaluation of Drooosed systems

45. The detailed study of the appraisals summarized in table 3 has aas

led to the following generalizations. In the case of an information system :tern

fo- the OCD which would utilize the facilities of one of the currently

existiniz information systems, it seems evident that the present facilities .es

are already either fully committed or nearly so, and that the pre.,ent organ- -gan-I

izational structure of the existing systems, with the possible exception of of'

NREC, is not particularly suited to the requirements of the OCl. The data ta

base presently used by DODDAC and NREC also appears to be inappropriate for 'or

environmental data use by the OCD. Until the COD's specific data needs are re

more precisely dtfi.ned, several of the existing systems are too c~omplex for Dr

practical use by thxe COD. Further, the cost of addin~g the necessary volumi- ui.

nous environmental data to an existing system would be nigh, and as the

scope of stored data broadens, the possibility of significant unnecessary

overlap with other systems would materially increase. In short, the estab- b-

one of the existing information systems is not a feasible solution to the

environmental data requirements of the OCD.

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

link together existing data centers, each center currently in operation has as

clearly defined goals and responsibilities. it is doubt;"Ul that any given nI
center could readily assume the additional organizational and administrative ive

responsibilities attendant upon ezteblistment of an information system for r

,4 a w .-.,, . 41 -,*L
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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 41

information centers in the various pertinent scientific fields to provide ie

thorough coverage for the OCD would be enormous. Such a system would also LSO

involve considerable interagency cooperation, and would require an appreci- :ci-

able period of time to establish. Accordingly, this type of information n

system for the OCD does not appear feasible at the present t.me.

47. An information system for the OCD built around a small in-house ,vse

coordinator and information center would afford an effective and relatively .vely

inexpensive means for fulfilling environmental information requirements of I of

the OCD. The ;rofessional scientist who would head the center as Staff :
Coordinator for Environmental Data should have not only a broad background )und

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

elaborate, a center consisting of a coordinator and supporting personnel !I

would offer a high degree of flexibility as well as a moderate rpeed of f,

operation. Therefore, an information system focused on an in-house

coordinator and information center would constitute an effective means

of providing the needed environmental data at a reasonable cost.

48. In the case of an information system for the OCD utilizing one t ie

or more types of a nonmanned, nonautomated data base, a detailed directory Dry

of environmental data sources subdivided by category and crcrs-referenced *d

by geographlu cu-e wou.Ld 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 tie type, approximate extent of coverage, and .nd

degree of detail of the information held by each source. Subsequent direct ect

contact with the pertinent data source (agency or specialist) would then

produce the best available information on the question at band. Such a

directory would have the following advantages: (a) the directory framework tork

could be highly flexible; (b) the degree of detail contained could vary as as

desired; (c) it would be suitable for use by the Research and Technical

Operations 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.

7--i
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An information system for the OCD utilizing such a data base would cu..sti-

tute probably the simplest and most limited framework which can be con-

sidered an information system. In such a framework (as in the case of t!:

directory dpscribed 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

trhe directory), the user would realize a profit generally in direct propor-

tion to the effort which he expended on the system. Althuugh perhaps not

formally defined as such, the reference library-based information system

currently exists in the OCD. Because much of the environmental data which

is needed by the OCD is relatively inaccessible, unpublished file material, 1,

it seems clear that an information system based solely on a standard refer- r-

ence library of published works is not an adequate solution to environ-

mental data requirements of the OCD.

Data Presentation Techniques

50. As individual data problems become more precisely defined

through the established information system, specific carefully designed

data presentation techniques should bc worked out to solve them. Accord-

ing ly, theapplicst.on f tarious types of data presentation techniques to -

the environmental 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, bibliographies, tabula-

tions of numerical data, and various types of graphic summaries, including

maps. The applicability of any given data presentation technique depends,

of course, upon the nature of the information problem at hand.

52. The terms used in this study for the various techniques are de-

fined as follows:

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

M T
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A
problems by a' recognized expert. Theoretical concepts would zuld
be treated thoroughly. The scope of the suiary might range unge
from a concise treatment of a restricted problem to a mono- no-
graphic coverage of a major research project. An example e
wight be a descriptive summary of some aspect of heat flow ow
through various types of earth materials.

b. Handbook is considered here to be a compilation of useful .1
factual data, generally presented in a ready-to-use form. n.
Stress would be on practical applications. The preparation tion
of a handbook requires direction by highly trained special- ial-
ists in the fields covered. Such a technique would be
valuable in presenting to engineering firms and construction ction

companies the effects of environmental conditions on the e
cost of shelter construction.

c. Bibliography is used in the standard sense. The preparation -ation
of a bibliography would require the work of trained spc-: l- !cial-
ists in the pertinent technical field.

d. Tabulations of numericP! data may be prenared either manu- nu-
ally or by machine for use in solution of a variety of prob- prob.
lems. Such tabulations can be prepared only if problem re- ,re-
quirements have been defined precisely. Examples of prob- :ob- .
lems utilizing such tabulations include point-to-point rate 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, 'ams..
charts, and maps. Selection of the specific type to be used 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- m-"
selves to graphic summarization; for example, summarized
climatic data arc curmmonly presented on g7aphs and maps.
Some hydrologic data follow similar patterns. The effects ts
of soil, bedrock, and water-table conditions on shelter
construction can bect be shown on maps.

Application to environ-
mental data categories

53. As a means of appraising the applicability of the various data ca

presentation techniques, individual techniques were considered for each

major category of environmental data. This evaluation is summarized in

table 4.

54. A brief study of table 4 shows that each of th: five types of .

data presentation techniques applies to some aspect of almost every cate-

gory of environmental information. Thus, when a given problem is clearly t-

defined, the user can work cooperatively with the pertinent data source or or

7 ']
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auLhority to select the most suitablp data presentation technique for the he

problem at hand.

Conceptual problems

55. T appraise further the various data presentation techniques,

WES personnel developed a number of conceptual problems, and attempted

to select the most suitable presentation technique or combination of tech- -ch-

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

is as follows:

a. Problem: Effects of environment on shelter site location on
and construction. Suggested data presentation technique: .e:

Prepare special maps interpreting restrictive effects off
critical environmental conditions on shelter construction .on
in major urban areas.

b. Problem: Effects of environment on cost of shelter con- 3-
struction. Suggested technique: Prepare a series of
regional descriptive summaries treating the problem; use se
curves, tables, and graphs to accompany the text. Con- -

densed results might well be presented in handbook form. a.

c. Problem: Probable soil temperature variations with depth ith
and season by regions. SueM ted technique: Prepare maps saps
of interpreted data accompani,d by a brief descriptive text. text. !
Considerable bibliographic w'rk and possible basic research tarch
might be required to obtair the needed data.

d. Problem: Estimated point-to-point rates of flow of major or
rivers of the United States. Suggested technique: Prepare pare
descriptive text and a series of curves derived from tabular aular
numerical summaries based on computer analysis of machine- ie-
stored data.

e. Problem: Predicted periodicity of freezing and thawing for for
pertinent United States cities. Suggested technique: Use 3e
tabular numerical summaries based on computer analysis of f
machine-stored data. The results of the analysis would
probably best be presented in a descriptive text supported ed
by maps and numerical tables.

f. Problem: Periodicity, intensity, and duration of climatLic ,ic
conditions affecting active thermal countermeasures.
Suggested technique: Prepare a descriptive summary based :d
on extensive computer analysis of machine-stored data. The The
text should probably utilize extensive curves, tables, and :nd
maps to present results.

. Problem: Prediction of the most suitable post-attack radio 4dio
frequencies and their probable variation in performance with with
time after detonation. Suggested technique: Prepare de-
scriptive summaries supported by curves and tables. Con- i..

densed results might also be presented advantageously in
handbook form.

v".~
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Evaluation

56. An appraisal of the status of current usage of each major typo

of data presentation technique indicates that descriptive summaries, hand- I-

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

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

of critical types of environmental data which are fundamcntal to engineer- :r-

ing construction problems (paragraph 55a) is not in general use, and it is is

believed that this moderately specialized technique may prove very useful i

in connection with the environmental data problems of the OCD concerning

fallout shelter construction in large urban areas.

R 7'71777777 _17 7 ]7
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PART VI: CONCLUSIONS AND RECOMMENDATIONS

Conclusions 'I'

57. Voluminou6 uipublished data in various stages of processing

exist for all pertinent categories of environmental information; the data .ta

are generally filed in local, state, or regional offices, and the practical ;icai

difficulties in obtaining such information are significant. For various is

reasons, advance processing cr preparation of environaenLal data for pos- )s-

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

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

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

data.

58. It seems clear that adequate fulfillment of the environmental 'al

data requirements of the COD centers around establishing an effective

organizational structure which will facilitate -ommunication and transfer fer

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

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

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

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

coordinator for environmental information, and (b) *a system utilizing some ;ome

type of nonianned, nonautomated data base such as a directory of environ- n-

mental data zsrc.s.

59. As individual data problems become more clearly defined through Igh

the functioning of the information system, carefully selected data presen- !n-

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

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 al

environmental data which is fundamental to engineering construction

problems.

Recommendations for Information System

60. Based on the conclusions just outlined, it is recommended that at

the OCD set up the following three-part information system in a series of of

72"2I



three steps. The recommended system would consist of: (a) an OCD Staff

Coordinator for Environmental ita who would be a professional earth

sciertist, (L) a Board of Expert Advisers representing pertinent environ-

mental disciplines, and (c) a dircctory 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 he carried out as soon as

practical. The preparation of the data source directory (step three) would ild

follow steps one and two after a six-month to one-year period during which ,h

time the staff coordinator could determine the degree of detail and the

scope of covercge which the directory should encompass.

Staff coordinatur

62. The OCD Staff Coordinator for Environmental Data and a

small secretarial and clcrical staff would comprise a small but effective e

environmental information center within the OCD. This center would serve .

as the nucleus or keystone for the information system.

63. The coordinator should have as broad in experience background

in earth sciences as poszible. His chief function would be to coordinate

and expedite the transfer of environmental data 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 com-

munication with the pertinent data source. In addition, it would be his

responsibility to geterw.ne, in a six-month to one-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- V

mental 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-ld probably consiwt of ten to twelve professional scientists, and

should include individuals representing as many as possibl- of the follow-

ing disciplinary backgrounds:

..... .'r... 77-I J
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Earth chences Atmospheric Sciences Hyrshiccecs

Engineerig Geo1e l imtloyHdrlg
Soil MechAnics Meteorology Estuarine Oceanography . .

Pedolo I Atmospheric Physics Estuarine Ecology
Groundwat r Geolbgy
Geomorpho°logy /
SeismoloUI

65. To 1.-sure maximum effectiveness, the selection of the advisory .ory

board should e made by a person or persons familiar with both the scien- Len.

tific fields involved &nd the range of the environmental data requirements nents

of the OCD. WhVere necessary, the assistance of the appropriate national nal

professional ocieties could be utilized. It is respectfully submitted ed

that the idividuals who carried out the study reported herein, because of se of

their familiarity with the needs of the OCD and with the pertinent

sciences, would be the logical persons to select the advisory board.

Directory of envi-

ronmental data sources

66. A detailed directory of environmental data sources, subdivided ided

by category, and cross-referenced by topic, geographic area, and source ce

agency, would provide a valuable supplementary element in the recommended nded

information system. Such a directory, which could be prepL'ed under con- :on-

tract, would include a comprehensive listing of virtually all Federal and and

state agency environmental data sources, as well as most of the appropriate -iate

private organizations. Its principal purpose would be to serve as a sup- 1p.

plement and support to the work of the staff coordinator in facilitating g

contact between personnel of the OCD and various source agencies or indi- Li-

vidual authorities. The directory would be useful at several levels within ithin

the 0CD, i.e. by Researchand Technical Operations stal'fs, by research

project contractors, and by personnel in state and local offices of the e

GOD. Such a directory would serve in a coordinator-like fashion. Ob-

viously, it would not be as flexible, and thus not as helpful, as the staff staff

coordinator, but through wide distribution, it could perform its substitute Ltute

"coordinator" function at a variety of places concurrently. Consequently, tly,

only the more critical problems would be brought to the staff coordinator, tor,

and his work load would remain within reason.

67. Th determination of the appropriate degree of hierarchical

|
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brealdown rcquired for a workable directory is probably the most critical i

step in its planning and preparation, because cost is a direct function of if

the degree of subdivision. This -ecision should be arrived at jointly by y

the staff coordinator and the responsible contractcr.

68. It should be noted that concurrently with compilation of the

basic information for the production of the directory, much of the same

information could be added to IBM punch cards at litLtle additional cost.

The punch card deck could be used for machine sorting and retrieval with I

the IBM equipment currently available to the Technical Operations staff of of

the OCD. The punch card deck could also be used for periodic updating and and

revision of the distributed copies of the directory.

69. An example of a d~tailed directory of environmental data sources rces

is included as Appendix C. In addition, a complete research design for

producing such a directory, along with cost estimates, is presented in

Appendix E.

Mode of operation

70. These recommendations should serve to estabiish an effective in- in-

formation system for solving various individual environmental data problems lems

as Lhey arise. It is envisioned that the recommended system would function ion

in approximately the following manner:

a. The in-house staff and contract personnel of the OCD would i
discuss their respective environmental data problems with
the staff coordina?!-.

b. The coordinator would then suggest the appropriate sc.rce
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
individual authority to be consulted.

c. The staff or contract personnel would then consult the pub- ,
lished or unpublishe source or sources suggested by the
staff coordinator.

d. When the problem warrants, the staff coordinator would seek k
advice from the board of expert advisers on where the needed 'ed
information or professional opinions might be obtained.
This infaormation would then be communicated co the user who .0
would in turn contact the source directly.

e. When the work load of the staff coordinator (i.e. the number per
of requests for assistance) so warrants, s'rep thic2 (prepa- .

ration, printing, and distribution of the data source

77 7, 
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directory) should bc carried out under contract. The use of of
the directory would supplement the work of the staff
coordinator as outlined in paragraph 66.

Adequate utilization of this information system should allow rapid location Lion

of the appropriate data source and subsequent transfer of data from source rce

to user.

Recommendations for Data Presentation Techniques

71. The OCD specifically requested that wherever possible in this is

feasibility situdy, attempts be made to project the planning and probable le

nteds uf the OCD fur at least five years, and that recommendations be based based

on this long-range view., In this regard, the probability seems great that that

a large-scale shelter construction program will eventually be carried out, out,

even though such a program is not currently under way. Any such construc- ruc-

tion program would require extensive detailed data on the effects of envi- nvi.

ronmental conditions on shelter site selection and construction. It is ..

believed that the most practical and, in the long run, the most inexpensive :nsive

way of presenting such data is by means of large-sc-ale specialized maps of s of

the type described in Appendix D.

72. Accordingly, it is recommended that a pilot prcaram be initiated ated

in which engineering-geologic map folios would be prepared for parts or all all

of three major cities -in the United States. The three cities should repre- pre-

sent: (a) widely divergent environmental conditions, (b) varying quanti- t..

ties of existing and available environmental data, and c) divergent condi- odi-

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

available. Cities which might meet such criteria inclu E San Francisco,

Seattle Phoenix, Denver, Kansas City, St. Louls, Minnesolis, Detroit,

Atlanta, Philadelphia, and Boston. Various types of cocclerative financing ing

should be sought for this pilot program.

73. The 0CD Staff Coordinator for Eviromental Data should serve in in

an advisory capacity in the implementation of thts program. A research de- , de-

sign and a cost estimate for the program are in:luded iii Appendix E.

K1
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APPENDIX A: ENVIRONMENTAL DATA CATEGORIE

General Statement

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

by personnel of the WES, working i: cooperation with OCD personnel and re- re-

search project contractors of the OCD. It serves as a basis for an ap- -

praisal of the current national status of environmental information pertJ.- rti-

nent to the needs of the OCD.

2. Underscored subcategories are those which appear to be deriva- ra-.

tives or functions of ot'her, more fundamental subcategories.

3. Probable OCD applications of the various data categories listed sted

below are represented by a series of numbers in parentheses following the the

headings to which they apply. The specific applications which these num- num-

bers represent are as follows:

1. General shelter design problems

2. Shelter site selection

3. Shelter construction

4. Shelter ventilation and cooling

5. Shelter water supply

6. Post-attack emergency water supply

7. Fire potential

8. Fallout pattern

9. Decontamination problems

10. Emergency communications

11. Thermal countermeasures

12. Evacuation

13. Pub.ic relations

Data Categories

I. TErIRAIN CONFIGURATION

A. egageometry (1, 2, 7, 8, 9, 10, 12)

B. Microgeometry (9)

711
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ii. soils

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

B. Chemical and mineralogical composition (2, 3, 9)
C. Physical properties (1, 2, 3, 4)

D. Distributional data (thickness, areal extent) (1, 2, 3)
E. Construction characteristics (1, 2, 3)
F. Trafficability characteristics (2, 12)

III. BEDROCK

A. Rock type (engineering and geologic classification)
(1, 2, 3)

B. Chemical and mineral composition (2, 3)
C. Weathering charactcristics (2, 3)
D. Physical. properties (1, 2, 3, 4)
E. Distributional data (thickness, areal extent)

F. Construction characteristics (1, 2, 3)
IV. GEOWDGIC PHENOMEN2A

A. Structural relations (1, 2, 3)
B. Hass-wating potential (2, 3)
C. Seismic potential (1, 2, 3)

V. VmEEATION

A. M~ajor vegetative types (U, 9)
B. PhYfiiognonw (1, 2, 3, 8)
C. Fire propigation characteristics (1, 2, 3, T, 12)

VI. GROUNDWATER

A. Type of groundwater body (4, 5, 6)
B. Distributional data (depth, extent) (1, 2, 4, 5, 6)
C. Geologic relation of groundwater body (5, 6)

D. Permeability and transmissibility of aquifer and valdoseI

E. Physical properties of water (4, 5, 6)
F. Chemical properties (1, 5, 6)
G. Feasibility of well installation (4, 5, 6)
It. Hardware data on existing wells (5, 6)

VII. SURFACE WATR

A. Runoff velocity and discharge (1, 2, 3, 6)
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B. Inflow-outflow relations for standing water bodies (6, 9) 9)

C. Distribution data (drainage basin limits, etc.) (6, 7)
D. Physical and chemical chtracteristics (4, 12)

E. Storm and tidal effects (i, 2, 3) :,r

F. Utilization (6, 9)
VIII. TEITERATURES

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

B. Earth temperature (i, 4, 6)

IX. RADIATION

A. Ty'pe

B. Dimensional data (intensity, duration) (4)

C. Modifying effects (cloud cover, etc.) (4)

X. PRECIPITATION AND OTHER ATMOSPHERIC MZISTURE

A. Type

B. DimensionQl data (volume, intensity, frequency, direction) ction)
(1, 6, 7, 8, 9)

C. Cloud cover and fog (8, 11)

XI. WINDS

A. Near surface (4, 7, 9)

B. Winds aloft (8)

XII. BACKGROUND RADIATION COUNT

A. Cosmic (13)

B. Soils and bedrock (1, 13)

C. Water

D. Food products

XIII. RADIO PROPAGATION AND ELECTROMAGNETIC PHENOMENA

A. Ground conductivity (10)

B. Sivctrum character-stics (10)

C. Climatological and auroral effects (10)

D. Secular effects

E. Level of ambient industrial noise .

F. Terrain and architectural obstructional effects (2, 10) 2)
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APFEIDIX B: APPRAISAL OF STATUS OF ENVIRONETA L DATA,
TABULAR SUMM1IARIES BY CATEGORY
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Prefatory Note

The following pages are an exampile of a highly detailed or first, second,
and third order directory of environmental data sources (see Appendix E, para-
graph 6). This exa:,ple includes only representative pages selected frn the Bed-
rock and Climate cptegories. These illustrate the type of subject matter, cover-
age, degree of detail, and format of the proposed directory. Examples of index
pages are also inc!uded.

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.

. . 77



DIRECTORY OF ENVIRONMENTAL DATA SOURCES

CONTENTS

TERRAIN CONFIGURATION4

NATIONAL
Gencrul -
Megageometry
Microgeometry

BY STATES

Same topics as applicable

SOILS 7

NATIONAL
General
Engineering soil type
Chemical and mineralogical properties
Physical properties
Thermal properties
Construct ion characteristics
Trafficability characteristics

DY STATES
Same topics as applicable

EXAMPLE !PLE
BEDROCK

NATIONAL
General
Rock typ< (tteoloxicnl 'ssification)
Rock type (eiigiieering-geologic classification)
Chemical and mlrnefaloglc composition
Weathering characteristics
Physical properties
Therra1 propertiesq
Construction characteristics

BY SATE _____________________________EXAMPLE INCLUDES

Same topics as applicable ALABAMA ONLY

GEOLOGIC PHENOMENA

NATIONAL
General
Structural relations
Mass wasting potential
Seismic shock

BY STATES
Same topics as applicable

7777_
77 "77"" 77
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VEGETATION

NATIONAL
General
Physiognomy
Fire propagation characteristics

BY STATES
Same topics as applicable

'ROUNDWATER

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

URFACE WATER

NATIONAL
General
Physical and chemical characteristics
Dimensional information (size of 6 ainage basin, etc.)
Volume and discharge information
Utilization

BY STATES
Same topics as applicable E MPLE

NATIONAL

General

Temperature
Precipitation

* Other atmospheric moisture4?
Radiation
Winds
Special climatic effect s

BY STATES
Same topics as applicable

BACKGROUND RADIATION

NATIONAL
General
Cosmic
Soils and bedrock
Other materials .-*"*,__I 2



BY STATESC6 
6

Same topics as applicable

RADIO 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

'A';'M V

~I'MRA57



C7 ~7

t

BEDROCK
"4

;~ C

V

(



C8 c8

BEDROCK NATIONAL

G[NERAL

AGENCIES:

Geologic Division, U. S. Geological Survey,
General Services Administration Building
F Street between 18th and 19th Sta., N.W.
Washiniton 25. D. C.
Area Code: 202, REpublic 7-1820 (Fed. Code 183)
T. B. Nolan, Director; CA rles I..4ndo,.ron, Chief Geologist

Geologic Division activities include geologic, geochemical, and geophysical it
investigations in following branches:

I Economic Geology Branches:
Base and Ferrous Metals
Engineering Geology
Geochemical Exploration and Minor Elements
Light Metals and Industrial Minerals
Organic Fuels
Radioactive Materials

2. Regional Geology Branches:
New England
Eastern States
Kentucky
Southern Rocky Mountains
Northern Rocky Mountains
Southiwestern States

Pacific Coast States
Alaska
Paleontology and Stratigraphy
Paleotectonic Maps
Re;ionai 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

Library
Military Geology
Special Projects

Pincipal Offices at Federal Center, Denver 25, Colorado, and at 345 Middlefield Road, d,
munlo Park, California.

7 .....
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BEDROCK - NATIONAL

GENERAL

MA PS:

I. "Geologic map of the United States," U. S. Geolor cat 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. "Basement t0i;k map of North America from 200 to 600 N. latitude," U. S. Geological
Survey. Scale - 1:5,000,000. Compiled by a committee of the American
Association of Petroleum Geologists, P. T. F aw., chairman.

4. "Rock types map of Alaska," by L. A. Yehle. U. F Geological Survey, re-
search in progrezs, 1961.

5. "Map af 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 (1949), 985 (1950), 1025 (1951), 1035 (1952-53), 1049 (1940-49),
1054 (1Q54). Listed in Publications of the U. S. Geological Survey with
prices of those in print.

2. "Geological abstracts," Geological Society of America. Published quarterly
for the American Geological Institute. Contains authors' abstracts repro-
duced from most U. S. journals and publications of Government agencies.
Limited foreign coverap". Order from the Geological Society of America.

3. "Bibliogrenhy o! theses in geology," Petroleum Research Corporation,
1252 Arapahoe St., Denver, Colo. Lists name of author, title of thesis, do-
pee, and data. Includes 84 colleges and universities.

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

LISTS OF PUBLICATIONS:

1. "Publications of the U. S. Geological Survey" 11880-1958). Revised and reprinted
every 5 yeae-s (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
Anchorage, Alaska (see under states for I.-al addresses).

.2



BEDROCK -NATIONAL

GENERAL *r~~~~

LISTS OF PUBLICATIONS (Can't):

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

3. "List of publications of the U. S. Bureau of Mines," ofrder from U. S. Government
Printing Office, Washington 25, D. C. Includes listings of bibliogra-
phies on various subjects. Cumulative list of publications issued by
the Bureau of Mines from July 1, 1910, to Jain. 1, 1960.

List of Blureau of Mines publications and articles, Jan. I to Dec. 31,C
1961, with subject and author index.

ROCK TYPE GEOLOGICAL CLASSIFICATION

MAPS: W
"Geologic map of the United States" (above). Shows areal distribution of rock
systems with some subdivided into groups.

Larger scale geologic Maps (Of smaller areas of the nJnitecd States) show
areal distribution of groups and form~itions. Legend generally gives aver-
age rock typen representative of the mapped stratigraphic units, i.e.
Sundance sandstone or Morrison formation: salaes, thin sandstones, etc.
Larger scale maps give approximate thickness of unit, some information
on lithologic variation ve~ticinlly and laterally. See Index of Geologic
Mapping (LU. S. Geological Survey) for each state.

HANDBOOKS AND OTHER REFERENCES: ~
"Lexicon of geologic names of the United Stales," M. Grace Wilmarth, U. S. Geo-
logical Survey Bulletin 896, Part 1, A.L, Part 2, M-Z, 1938 ($5.25 per set).

PHYSICAL PROPERTIES (Specific Gravity, Strength Preiiurties,
Isfermati.. Characteristics)

AGENCIES:

1. Theoretical Geophysics Branch, Geologic Division, U. S. Cio!ogical Survey,
Washington 25, D. C.

________________________Chief

Area Code: 202. REpublic 7-1820, Ext. ___

7'-7'-a
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BEDROCK -NATIONAL

PHYSICAL PROPERTIES [Siecific Gravity, Stveilgth Properties,
Deformation Characteristics)
AGENCIES (Con't):

2. Geophysical Laboratory, Carnegie Institute of Washington
Washington 3, D. C.
fir. P'hilip HI. Abelson, Director

Area Code: 202. WOodley 6.0334

3. Applied Physics Research Laboratory
U. S. Bureau of Mines
College Park, Maryland
Dr. Leood Oberr, Chidf
Area Coac: 202. UNiveraity 4-3100

HANDBOOKS AND REFERENCES:

1. "Physics of the crust," by F. Birch. In: "Trust 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 evaorite minerals," by E. C. Robertson. U. S. Geo-
logical Surve r, Open File Report No. TEI-821, 1962.

4. Papers published in: "Transactions of the Society of Rheninpy," E. H. Lee,
Brown University, editor. New York: Interscience Publishers. Issued
annually since vol. 1, 1957. 2

5. Papers published in: "Symnposia 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 19C6 through fifth symposium to be held April
1963 at the University of Minnesota.

6. Papers published in: "Journal 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 (f~seze-Thaw Characteritics and
Frozem*Creuui Phehemena)
AGENCIES:

1. Cold Regions Research & Engineering Laboratory
U. S. Army Materiet Comnmand
P.O0. Box 282
Hanover, New Hampshire

2. Geophysics Branch, Ui. S. Geological Survey
Menlo Park, California
De. Anhtt, Loct. 'oct Chief
Area Code* 41,. DAvenport 5-6761

7 -



BEDROCK as NATIONAL
PHYSICAL PROPERTIES (Freeze-Thaw Ckaracterisiics aid

Erozem*Gromnd Phnomm)
AGENCIES (Can'thI

3. Division of Building Research
National Research Council of Canada
Ottawa, C.oada

BASIC REFERENCES:

1. "Frost action in roads and airfields, a review of the liter3!ufC !765-1951,"N
Highway Rerearch Bloard. Special Report No. 1, National
Academy of Sciences - Nattional Research Council Publication
211, ^101 Constitution 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 Puhlication 213, 2101 Constitution Ave.,
Washington 25, D. C. 195?.

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

BIBL IOGRAPHIES: 
N

1. "A bibliography on snow and ice," by D. C. Pearce. National 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. 1 (Sept. 1951) through 13 (Jan. 1959).

INDIVIDUAL AUTHORITIES:

I . Prof. .4. b.. I'ash burn
Department of Geology
Yale University
New Havien, Connecticut
(Frost action, mass wasting, solifluction, patterned ground)

2. Prof. fry L. P'c.'
Department of Geology
University of Alaskna

College, Alaska
(Peronafost phenomena related to engineering problems)

3. Mrt. 1. A. Philoirten
Division nf Building Research
Niational Research Council of Canada
Ottawa, Canada
(Permafrost phennona in relation to engineering problems)

. . ~7
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BEDROCK - NATIONAL
PHYSICAL PROPERTIES (Freeze-Tkaw Characteristics and

Frozen-Grouid Phenomenal

INDIVIDUAL AUTHORITIES (Con't):

4. Prof. K. 8. I ood-,
joint tIhway Re.ch Project
Purdue universaty
L.r.yetle, Indiana

(Frost action)

5. See also individuals cited in "Frost action in soils," Highway Research
Board, Special 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. UJ. S. Army Corps of Engineers, Division and District Offices
(See sections on various states for addresses)

2. Engineering Geology Branch, U. S. Geological Survey
Blanch and Local Offices
(See sections on various states for addresses).

Mnin Office:

Fedtrat Center
Dcw.cr, Cul~urmto

1lldg. 25. Room 1830. Entrance G
Mr. Dad ). Vl,'e. Chief
Area Code: 303, BF imont 3-3611, Eat. 371

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

INDIVIDUAL AUTHORITIES:

1. Mr. ,Manuel G. Bonilla
I1 Rosatita Lane

Millbrae, California

2. Mr. Edward B. Buruell, Jr.
P. O. Box 116
Uppervile, Virgini.

3. Mr. Edwin B. Eckel
U. S. Geological Survey
Federal Center
Denver, Colorado

A.7
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BEDROCK -NATIONAL

CONSTRUCTION CHARACTERISTICS

INDIVIDUIAL AUTHORITIES (Con't):

4. II,. Clifford 1. Kaye
U. S. Geological Survey
270 Dartmouth St.

-- Boston 16, Massachusetts

Department of Geology
Cornell University
Ithaca, N-w York

6. fir. Charlesv R. Kolb
A.P.O. 731
Seattle, Washington
U. S. Army Research & Development Office. Alaska

1. Dir. Johtn 7'. l~r~ill
Department of Geology

Los Angeles. 24. California

8. U~r. Robert 11. Nes bitti
Office. Chief of Engineers
Bldg. T7
Gravelly Point
Wsshingt-i, D. C.

REFERENCES:

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

2. 2nc~.s acc,,'ruclton material," in: Principles of Engtineering
Geology and Geotechnics (see above).

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

4. "Geologic structure stability ,,- deep protective wiusluct....," Air Force
Special Weapons Center. Kirtland AF Base, New Mexcico, Report
No. TDR-61-93, November 1961.

5. "Engineering geology principles of subterranean installations," by tG. A.
Kiersch. Economic Geology, vol. 46, No. 2, pp. 208-222. v~"
Mar. 1951.-

6. "Behavior of materials in ft earth's crust," Quarterly of the ColorsAIo
School of Mines, vol. 52, No. 3, 1§57. Includes papers on:7
(1) basic concepts of materials behavior, (2) deformation in geo-
logic masses, (3) stress instrumentation and interpretation, and
(4) support of underground openings.

A,,
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BEDROCK -NATIONAL

CONSTRUCTION CHARACTERISTICS

REFERENCES (Can't):

7. "Effects of elastic properties of rocks n civil-engineering structures,"
by W. R. Judd. (Abstract) Bulletin of the Geological Society
of America, vol. 69, No. 12, Pgrrt 2, p. 1595, Dec. 1958.

8. "Graphical statistical analysis of fracture patterns in rock encountcred in
engineering projects," by A. E. Aho, Bulletin of the GeologicalJ
Socicty of America vol. 71. No. 11, pp. 1719-1720, Nov. 1960.
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BEDROCK -BY STATES

ALABAMA

CENERAL

AGENCIES:

Geological Survey of Alabama
P. 0. Drawer "0".
University. Alabama
Phone: 758.1604 Area Code: 20S
P'Aili E . IaM.aa., S!ste Geologist
Staff of liv,' geologtists

U. S. Geological Survey
Fuels Branch
Northington Campus, University ,,f Alabama
University. Alabama

U. S. Geological Survey
Ground Water Branch
Buildig 6
University, Alabama

U. S. Army Corps of Engineers
(Mobile ristrict Office)
2301 Grant St., Box 1169
Mobile 7. Alabama

MAPS:

"Geologic map of Alabamia," by Alabama Go.ological Survey
scale - 1:500,000. 1926

BIBLIOGRAPH.IS:

"Bibliography of Alabama geologr'," E. L. Hastings, Alabama
Geological Survey Bulletin 67. This publication, along
with Bulletin 47 of the Alabama Geological Survey, gives
a comlplete bibliography of Alaba-i geology through 1958.

OTHERS:

Alabiama Geological Survey Library, Mrs. 9rrty Th-so. Librarisn.
This library contains ostensive holdings of Alabama geology.

~~4
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BEDROCK BY STATES

ALABAMA

ROCK TYPE - qEOLOGICAL CLASSIFICATION
MAPS:

1. "Geclogic map of Alabaw -," by Alabama Geological Survey,
ticale - 1:500,600,1926. Legend gives columnar sections
for Cenozoic, Mesozoic, and Paleozoic. Representative
thickness of units and characteristic lithology are shown.

2. "Geologic inex 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 Tusr.aloosa).
Scales rang. from 1:38,000 to 1:1,280,000.

3. County geologic maps in progress include the following:

Autaugs Etowii:l Maren 4o
Bullock Franklin Morgan
Cathoun Hate Pickens
Colbert Lsude-d-l- St. Clair

EIscamb ia Limestone ruscaloosa

SECTION: i.:

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 Alabwna Geological Survy and by the
U. S. GeologicalS ry'-'tiletins and Water Supply Papers).
Sections rela:ed to .'eld trips published by the Southeastern
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 Mr. Chaorles Copeland.

ROCK TYPE ENGINEERINf GEOLOGICAL CLASSIFICATION

MAPS:

I. No st le map available. Large-scale maps of selected sites
avai: ble from the U. S. Army Engineer District, Mobile. Addi-
tion , data available from the Bureau of Materials and Resehrch,
Alaoama State Highway Department. Contact Mr. Donald Palmore,
Vontgt. ..ery office.

.: +7 ]d
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Br:DROCK -BY STATES

ALABAMA
ROCK TYPE -ENGINEERING GEOLOGICAL CLASSIICATION

FOUNDATION ENGINEERING FIRMS:

I.R. E. Strickland and Ass-isttes
701 South 37th Street
Btirmingcham, Alabama
Area Code: 205. AL. 1.5239

2. Low Entitneerins TestingK Co.
2920 Seventh Avenue Soult,
tBominghem. Alabama
Area Code: 205. A- 1-5408

CHEMICAL AND MINERALOGICAL COMPOSITION r

AGENCIES: 
7

1. Geological Survey of Alabama
P. 0. Drawer "0"
University, Aisboa

Holds basic information and is conducting research on iron ore,
rocks and minerals of Alabama, mineral resources for use as
lightweight concrete aggregate, etc.

2. U. S. Bureau of Mines
Southern Experiment Station
P. 0. Box "L"
Tuscaloosa. Alabama

HANDBOOKS AND REFERENCES:

1. "Symposium on mineral resources of thre southeastefn United Stales,"
University of Tennessee Press, 1950.

WEATHERING CHARACTERISTICS
AGENCIES:

1. See information at national level.

2. For Alabama, consult Geological Survey of Alabrama, U. S.
Geological Survey, and U. S. Army Corps of Engineers.

REFERENCES:

1. "Description and cuigin of stone layers in soils," by E. J. Parizek.
journal of Geology, vol. 65, No. 1, pp. 24-34, 1957.

77 4J =7--7
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ALABAMA
PHYSICAL PROPERTIES

AGENCIES:

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

2. Geological Survey of Alabama
U. S. Geological Survey
(Cited above)
Structural fahric, porinity, and permeability
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CLIMATE -NATIONAL

GENERAL

AGENCIES.

I. U. S. Weather Bureau, Department of Commerce
24th at M Street. N.W.
Washington 25, 0. C.
F. W. Reichdefer, Chief
Area Code: 202, 965-2400, Federal Codie: 191

Bureau consists of:
Central Offr.
Office or Mte r.log-cal Rsearch
Office ofr Climatology
tydruilo..i cService. Division

Instrumental Engincter:n- Division
Observations and Station Facilities Division
National Me:eCrologicat Center

Telephone and personal requests for general technical information
can be made to any U. S. Weather Bureau field station or the U. S.
Weather Bureau Central Office in Washington, D. C. Mail requests
nhold 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 it personnel list of
subject specialists who are equipped to provide detailed iifirmation

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) Meteorology: Synoptic and dynamic meteorology. upper atmosphere
research. atmospheric and solar radiation, micrometeorology,
.nesonreteoroloov. r, c-oroloEftcal statistics, pclar research, atnos-
pheric c rculation, air pollution, and oceanographic meteorology

(b) Physics of the atmosphere: Physics of precipitation, cl:-ot
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 severe stofm forecasting

(f) Instrument engineering: Engineering development of weather
instruments, meteorological satellites

Office of Climatology
Federal Office Bldg. No. 4
Suitland, Maryland
Dr. Helm E. Landiberg, 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.

-77-• .
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CLIMATE - NATIONAL

GENERAL

AGENCIES (Con't):

1. U. S. Weather Bureau (Can't)
Natienal Weather Records Center
Ashevlle. North Caroisn.
1;,. (;-rub df re, Direc.tor
Area (-ode: 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 bf an Area Climatologist. Climatologists are also located in
most states and territories.

2. Air Weather Service, U. S. Air Force
Ctsmatic Center
Annex 2. 225 D Street. S.E.
Washint~ton 25. D. C.
It. Ge?. 1. V q--n% Director
Are* Code: 20l2, STerling 3-5200, Ext. 351
Air Force weather records are incorporated in the National Weather
Records Center at Asheville, North Carolina.

PUBLICATIONS:

I. "Scientific information activities of Federal agencies. U. S. Weather Bureau,"
National Science Foundation, Publication No. NSF 60-58,
Washington, 1960.

The U. S. Weather Bureau publications are arranged in five types:
Research Publications, Technical Publications, Climatological
Publications, Training Ptbli .ations, and Miscellaneous. The
Clim. nolop'jic " Pubications include the following summaries:

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

2. "Climalcgraphy of the United States." Decennial 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, sunshine,
sky cover, and summary of hourly observationis.

1 7.
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CLIMATE -NATIONAL

GENERAL

PUBLICATIONS (Con't).

5. "Hurricane packages." Special publications including extensive
data on severe storms.

6. Miscellaneous:

a i"U. S. Weather Bureau synoptic weather maps tar the northern
hemisphere."

(b I"U. S. Weathar Bureau rainfall frequency map," scasle - 1:10,000,000.
For durations from 30 minutes to 24 hours and return periods
from I to 100 years.

ci "Sheet of the national atlas of the United States," scale - 1:10,000,000.
Mean data of first 32" F tem',erature in autumn.

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

HANDBOOKS AND REFERENCES:

1. The following periodicals :re thre primary sources of technical
articles in all aspects of clirriatul( gy:

tiuttetin of the American Mteorotogicat Sociery
Journ.t of Meteoroiogy
journal of Geuphys scat Reseairch
Tettas
Review of Scientific tnstrrnents
J ournat of Atmospheric and Terresrriat Physics

2. "Meteorolnlgica and gesastrophysical abstracts,"' published monthly by the
An.arican Meteorougical, Z7cet.

3. Various technical parers published by the U. S. Weather Bureau,
i. e. "Rainfall frequency atlas of the United States," by D. M. Ifershfield.
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. Phril E. Church, Chairman
Department of Meteorology and Climatoloty
University of Washington
Seattle, Washington

2. Prof. Ried A. Brys on, Chairman
Department of Meteorology
University of Wisconsin
Madison, Wisconsin
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CLIMATE - NATIONAL

GINEiAL

INDIVIDUAL AUTHORITIES (Con't):

3. 1'r. . E. Ifiller, Chairman
Iepartment of Meteorology and Oceanography
New York University
New York, New York

4. Prof. I). F. I.iper. Chairman
Department of Oceanography and Meteorulogy
Texas A & M College
College Station, Texas

5. Prof. W I../vRo De.ker
Atmospheric Sci-nce. Department
University of Missouri
Columhia, Mi,.snuri

6. Mr. .Arnu R. KAas.,nder. Director
Institute of Atmospheric Physics
University of Arizona
Tucson, A,i,!..
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INdiEX -AREAS

Page

ALABAMA

Ba~ckground radiation
Bedrock
Cl imrate
Geologic phenomena
Groundwater
Radio propagation and electron ..gnetrc phenomena

Surface water
Terrain confriguration
Urban area.-

Vegetat ion

ALASKA

Background radiation
B~edrock
Cl imate
Geologic phenomena
G~oundwater
Radio propagation and electromagnetic phenomena
Soils
Surface water
Terrain configuration
Urban areas

J uneaiu

Vegetat ion

ARKANSAS

Background radik~tion
Bedrock
Cirate
Geologic phenomena
Groundwater
Radio propagatton and electromnagnetic phenomena
Soils
Surface water
Terrain configuration
Urban areas

Vegetation

7,)j~
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INDEX - AGENCIES

Page
Air Weather Service, U. S. Air Force
Alabama Geological Survey
Alabama ttate Highway Department
Alabama State Water Commission
American Association of Petroleum Geologists
American Geographical Society
American Geological Institute
American Geophysical Uniun
Amer ican Meteorological Society ~.
American Mining Congress
American Petroleum liablitute
Arizona Geological Survey
Arkansas Department of Highways
Arkansas Forestry Autho:ity
Arkansas Geological Survey
Armour Research Foundation
Atlanta Water Supply & Power Department
Atomic Energy Commission, U. S.

Batelle Memorial Institute
Birmingham Water and Power Authority
Boston Water Supply Board
Bureau of Land Management, U. S.
Bureau of Mines, U. S.
Bureau of Public Roads, U. S.
Bureau of Reclammation, U. S.

California Department of Highways
California Division if Fore.t"i
California Division of Mines
California 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
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APPENDIX D: EXAMPLE OF ENGINEERING-GEOLOGIC MAP FOLIO

Introduction

1. The engineering-geologic map folio developed in this study is

specifically designed to assist in the solution of the site selection and I

construction problems that will be encountered in a large-scale shelter

program. A6 un example of tne involved mapping technique and the format

considered most suitable, a folio covering part of the city of New Orleans, ns,

Louisiana, was prepared and is contained in the pocket attached to the back 'ack

cover of thi.a report. The folio and its accompanying descriptive material .al

present and erTaluate the significance of various environmental factors with iith

respect to shel r problems principally in terms of architectural engineer- eer-

ing. Because it ., assumed that many, if not all, shelters will be located ated

underground, particular attention has been given to the environmental fac- Ic-

tors that affect foundation design . jacement.

2. The map folio developed is i-ended for implementation only in

large metropolitan or urbanized areas Such areas have the highest popula- ila-

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- .d-

rock, water-table conditions, and other engineering-geologic factors to

per'miL adequate a'; prc:.entazion.

3. The optimum map scale for use in the presentation of environ-

mental data in urbanized areas is considered to be either 1:24,000 or

1:25,000. The most complete covcrage of the larger cities in the United

States (estimated at about 75 percent) by topographic maps is in the form

of the 1:24,000-scale sheets prepared by the U. S. Geological Survey, and

the 1:25,000-scale sheets prepared by the U. S. Army Map Service. Various s

smaller scale maps were evaluated for use in the mapping program, and were e

found to be wholly inadequate.

Exrlanation of MaDping Technimue

4. The four environmental factors which form the 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- i-

cation of the bedrock, (c) the thickness of the soil cover or the depth to 0

the bedrock, and (d) the depth to Lhe water tabic.

5. In the example map folio of a portion of the New Orleans,

Louisiana, area, the soil cover is mapped to an arbitrarily selected depth rh

of 30 ft. Since all of the so.Is are depositional, the classification is

based on environments of deposition. Each environment of deposition con-

tains one or more engineering soil types, according to the Unified Soil

Classification System.* Differences in the areal distribution of the envi- vi-

ronment* of deposition or significantly differing combinations of environ- n-

ments of deposition constitute the bases for map units. Each map unit is .s

designated by a color or color pattern on the quadrangle map in the example 2ple

folio.

6. Although environments of deposition would be an inappropriate

classification for the soil cover in many areas, there are numerous other ,r

classification systems or metho-s of division which could be used. Sub-

division of the area under consideration into map units should be possible ,le

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 e

represented by contours, a near-surface formation has been contoured on the ie

example map. Frow 6Le Standpoint of foundation design, the contoured for-

mation actually is a quasi-bedrock surface.

8. In 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 a 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 ,g

* Military Standard MIL-STD-619A (CE), Unified Soil Classification System
for Roads, Airfields, &ibankments and Foundations, 20 March 1962.

. ......... I."
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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 elevations. 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 throughout

the area and the limited number of elevations prevented the contouring of

the groundw'ater surface. Contouring of the groundwater surface is con-

sidered advisable wherever the data permit, particularly in those areas

where there are significant area! or seasonal variations in level.

.10. The textual data contained in the map folio include discussions Is

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- i-,

lar to those mentioned above are likely to occur in most areas. If they

are of significant importance from the standpoint of engineering, they

should be discussed in the folio or portrayed on the map, or both. The

greatest value will be derived if they can be described or portrayed in

quantitative 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 subzurfac La have made it possible to illustrate the thickness 8

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. Actually there is almost no limit to the number of special fac-

tors that could be presented in the map folios. According to the suggested d

format, each factor is presented in such a way as to be independent of

other factors, i.e. one is not a prerequisite for another. Care should be

exerted in all cases, however, 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 factors.

13. The subdivisions of' the table giving the engineering

F _ _ 3_.
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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 indic'tting ng

how the variuus environmental factors would interrelate to affect the de-

sign and construction of various types of shelters would be applicable.

The effectiveness of this table should improve in the future as more data

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 shelter type or types.

14. The presentation of nonenvironmental data in the map folio is V

not and should not be excluded. In the example folio, the locations of the the

existing falloul, shelters are included on a transparent overlay. A list of . of

other information that might be of' value in shelter site selection or con- 4n-

structi'n would include such items as locations of potential building sites ites

for shelters, locations of existing communication facilities, and the dis- is-

tribution of potential or existing evacuation routes. Data presented on a

overlays have the advantage of being readily subject to =mendment or

revision.

15. The sources of much additional information and more specific

data conccrnIng the engineering geology of the mapped area can be obtained led

by referring to the list of references included in the folio. This list is is

supplemented by an equally important listing of repository agencies for bor- ior-

ings, soils reportr, and si=1lar data, and also a list of the foundation

engineering firms that bave conducted projects in the area. Lists of these se

types certainly warrant the relatively small amount of time necessary for

their preparation.

, ~ ~~~ - 4 II ,
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APPENDIX E: DETAILED RESEARCH DESIGNS AND COST ESTIMAMS
FOR RECOMMED COURSES OF ACTION

1. This appendix contains the research designs and cost estimates s

for the preparation of a directory of environmental data sources, and a

pilot program for the preparation of engineering-geologic map folios for ,r

selected urb.n complexes.

Environmental Data Source Directory

Degree of detail

2. Selection of the degree of detail required in the directory is is

the fundamental controlling factor in working out its research design and and

cost estimate. Inasmuch as the recommendation for preparation of the

directory (paragraph 66 in main text) specifies that the Staff Coordinator ator

for Environmental Data should be responsible for determining (a) the need ieed

for preparation of the directory, and (b) the degree of detail required for d for

optimum coverage, the development of a highly detailed research design at at

the present time is not feasible. On the other hand, the hierarchical

charactcr of the envisioned directory lends itself to a preliminary evalua- alua

tion in terms of three orders of detail. The research design for all three ;hree

orders consists of the same basic steps; considerable variation exists,

however, in the IeEre- of elaborateness involved in some uf the steps fur jr

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 er

directory, and (c) highly detailed or first-, second-, and third-order

directory. As apparent, these are merely three arbitrarily defined enti- i-

ties selected from a continuous 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. mate.

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

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

thirteen data categories. Addresses and phone numbers of key personnel in in

7- 77 " 71...
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each agency would be given. The various 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 agencies per category is

assumed, such a directory would probably total 75 to 100 pages, and would

probably cost about $15,000 to compile and print.

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

ifoi-ation contained in the directory would also include: principal sub-

divisions of the basic data 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, and

a listing of appropriate major state agencies. A directory of this type

would probably total, 400 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 authoritieib

pertinent to each category and subcategory. It would also contain expanded

sections for individual states. In addition, annotations delineating sub-

ject matter, for-mat, degree of detail, geographic coverage, etc., would be

included for the majority of the sources listed. A directory of this type

woul probably total well over 1200 pages, and would cost at least $70,000

to produce.

Basic concept

7. 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 pertinent information

sources. The user would then contact the sources directly. In most cases,

the initial contact would probably be made by telephone. As apparent, by

increasing t>e degree of detail contained in 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 fland, increasing the
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contained detail increases the cost of preparation and the need for peri- L-

odic revision to insure accuracy. Quite obviously, a balance exists be-

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

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 does ioes i

not make more than a very limited use of the information contained in the the

directory before him. Rather, he telephones the first likely source that hat

he finds in the directory and requests directions as to where to proceed *ed

next. Accordingly, Dr. Milton Levine, Director of the Register, forcefully .full,

recommends inclusion of only first-order, or at most, first- and second- d-
order detail in such a directory. He emphasized that the increase in the the

degree of detail quickly reaches the point of diminishing returns. For r

these reasons, one of the principal responsibilities of the OCD staff

coordinator should be the determinallon of Just what 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: (a) collection of basic data, (b) compilation and i

evaluation of data, (c) 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 Lly

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 h detailed (first-, second-, and third-order) direc- 7ec-

tory, the data collection program would require a thorough nationwide

census of potential data sources. This census would include: (a) wide

circulation of a questionnaire, (b) a literature search, (e) a search of f

key information centers (such as the Scientific Information Exchange), and -nd

I- V, -77' -



(d) consultation with recognized sprcialists in each pertinent scientific

field.

11. The questionnaire presumably would be sent to virtually every

likely Federal and state agency, university, and private research organiza-

tion. It 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 woild be the vast number of such organizations involved. On

the basis of preliminary estimates, logical recipients total about 1200,

exclusive of commercial organizations.

12. The actual design of the questionnaire will require considerable )le

effort, supported as necessary by appropriate professional consultants.

Proper selection of the topics to be covered and the manner in which ques- 3.

tions are worded are critical to the success of the questionnaire program. a.

In addition, because the basic data will probably also 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 elicit only partial returns, an

essential part of the questionnaire census program would be an effective

"reminder letter-telephone call-visit" folIow-up system. to insure the re-

ceipt of an adequate volume of information.

Compilation and evaluation

14. Compilation of the large volumes of data required for the highly Y

detailed directory will necessitate a carefully prepared processing and re-

cording system. In addition, the evaluation of the compiled data to insure

adequacy of coverage should be made by competent specialists in each perti-

nent scientific field.

Cost estimate

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

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

inherent in many of the items included, the sums specified should be con-

sidered as minima. Costs may run appreciably higher.

a. Highly detailed (first-, second-, and third-order) directory Y

Data collection

(1) Questionnaire

Formulation of questionnaire $ 5,000.00

77777 7 77 7



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 rearch 2,000.00

(4) Ttuvei ror con.nu]tation with specialists
in selected sciezhtific field: 4,000.00

Subtotal $24, 500. 0 )

Compilation and evaluation

(1) Compilation $20,000.00 0

(2) Conversion to punch cards 2,000.00 0

(3) Evaluation of coverage by
competc::t ccientists 5,000.00 )0

Subtotal $2-(,000.00 )0

Design of format $ 3,000.00 10

Printing

Note: Cost will vary as a function of
format, type style, quality of
paper, type of binding, and
number of copies $15,000.00 0

Total 06o,50 n0

.. Moderately detailed (first- and second-ordr) directory
(The followinq cc.LL 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-
Liunrt~ire would be used $ 8,000.00 Lu $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

c. Generalized (first-order) directory

Data collection

Note: No questionnaire $ 5,000.00

E r _ 7 7.. " .... / ,i '
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Compilation and evaluation $ 7,000.00

Design of format 500.00

Printing 2,000.00

Total $14,500.00

Engineerin -Gcclogic Map Folio

16. The recommended course of action for preparation of engineering- ng-

geologic map folios is a pilot program to be carried out in Taree large

urban areas. The objectives of the pilot ;i-ogram would be to: (a) test -- -

the validity of the general format cf the map folio, (b) provide an indica- ca-

tion of what types of special factors of local importance should be added -d

to the folio, (c) evaluate the relative efficiency of various individ-

uals, private concerns, or state and Federal agencies in conducting a map- ap-

ping program, (d) permit the development of a reasonably accurate cost

estimate for a large-scale mapping program, and (e) indicate the type and id

lvLi u± tuupex&Liv: financing that could be obtained in a large-scale

program.

Research design

17. The research plan for implementation of a pilot pr:..gam involves yes

the following three major steps: (a) initiation of the program in three

cities, (b) development of the map folios, and (c) investigation of poten-

tial local interet.

18. The criteria to be used in the selection of the three cities are -e

listed in paragraph 72 of main text. Once a decision on the cities has

been reached, the next step in the pilot program would be the selection of

competent individuals or groups to conduct the actual mapping and folio

preparation under contract. Potential contractors can be grouped into two

classes. The fir,* includes the large Federal organizations, such as the

U. S. Geological Survey and the U. S. Army Corps of Engineers, that have

primary national responsibility rur worX of this type. These groups have

the organizational structure and the overall capability for perTorming such ch

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 individua)s or small groups at a local al

7P;7I 7~



level who would have the requisite familiarity with the city in question,

and for at least some cases, easier accccs o pertinent data. State

geological surveys and members of the engineering and Leology 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 individuals 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. In the actual preparation of the folios, it is recommeded that

complete map coverage of each city be accomplished. This will pexi the

derivation of a detailed cost estimate, and also negate any fu.-thjvcon-

sideration of the three cities involved.

20. During the preparation of the folios, some attention should be

devoted to increazing their scope or effectiveness through the addition of

supplemental data. Suggestions concerning how this might be done are in-

cluded in paragraphs 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 be developed in the folio. It is suggested that

this might be accomplished by circulating printed copies of the map folios

to state agencies and governments, local engineering firms, and municipal

or regional plann.ng commissiorz throughout the United States. In all

probability, the wider the circulation, the greater will be the possibility

for obtaining cooperative funding.

Cost estimate

22. Had the map folio contained in Appendix D of this report been

prepared in a 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-mon'6hs work by an experienced engineering geolo-

gist at an estimated cost of about $4000 to $6000. Although six quadran-

gles would be needed to cover the New Orleans area, the total cost would

not be six times greater than the cost of preparing the one quadrangle

presented in the folio. The descriptive materials in the folio would not

have to be prepared for each additional quadrarglp. Thus, the total cost

j P
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for a 6-quadrangle folio would be about $15,000 to $20,000.
23. The figures quoted above 6hould be applicable to the folios that hat

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 m

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 )0

to $150,000.
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ENGINEERING CHARACTERISTICS OF SOILS

IT__ ~
T EXCAVATIUN CHARACTERWSICS DEMATERNG REQ UIRDElENTS STABILITY OF EXCAVATION SLOPES fFEARING PRESSUFSS AND SETTLEMENT

:~~.. ".~ tat,.:. * .'v . .1.na 0 1 on 1-112 --or s0ils Favorable foundation conditions.

easy, mni ctr: be ;,c.r1;roed water tae t. L, lco,.'ed. tabv!' In,- atnr. table and, with High bearlng preabtre, nay be. '
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terd.~ .rts~:~. o" s..sktre Is ntcens s ri below Oh,
wcwater table.4

.. ~o aoc".o.0 .. c..-~ C" - o'" ti on 3for soilsa ab.ve Favorable foundation conditions.
all ccac~- -v' .r.. .. .i *..'..etar ts'land .1ty. efecz- Xitoderately high tearing pressures 'a
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'"l t t054.'.4' t ry, 1:' etth -r,.t.

SHELTER CONSTRUCTION

5- HELTER TYPE 2 -F- SHELTER TYPE 3 eat' '*tr

:tav. l~oro.'a'00±2 a'llz u~tO'C n' , pto-".-' &ofuet r dr,-tb 1c 1.0 f.t. 1'lora!te or brick walls
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The fa110,t shelters leeigmated on this YP .&"lshed as a 15. *4LM SCIENC 8120. Lakeshore iv

result of Phases 1and 2 of the natiormtde rallout 3Shet..r -4.ryy ad 16 Lm TT ~AEr)r 1 .aet
Nurking Program codutted by th~e U. 3. l-nt b'ir'- ineers. The IT. EA. MZ~I?!F & FIS~r-W BLD. 418
data !ncloded herein were furnished by the Orls Parish Clvtl Defense 18. KA7wMVR AKrS. 2203 -:. Carleu A".ar.
Director, Nev Orleari, Lai. 19. METMD K4 IAL 211 Cam St.t

20. NJ1IPAL AUM1R1 1201 St. Peter Sp
2t. M ORLEANlS CITS KULL 399 Oerdudi St.
22. MIM ORLUAI FJLLC LMMMA 215 Loal .erdud
23- MW ORLEANS PUBLIC SEMI IIC. 317
PI PONZT(IARAZ H0TM 2031 St. Charles

Cart!%r 25. QJREM I CYLM'Cfr 3tD0. 344 Cup t W
(Persons)I A. 1,0SM EC 120 University Pl.' _,C

2. ~qW ISORIL WC 320S.Carolt~ Av. 8029. SUAM, RIOM=C & CD. 201 ESmn St.3- CrM I MM JRLBDG. Loyola A". 530 10. n'rmm cszvmt&T co. 840 soale :d
4. Gakumm 91raw 9.5 Magazine St. 171 TO3INAWA AUJ O516 Vr

81 ' TOUE OODCRADX PAVILLIOft 3516 Prytni 3-~ jtr ..

E~hrI NAI~AL A~ 81 Cfle S. 27833. UNITRD FMuIT 00- 321 3t, Chiarles 8t. *&le
T. 112MUM LAlIOKAI 607 81 ravir t. 2278 34. Vm'EuWz HOSIITAL 1601 Perdi&c St 'N )LAT.218.iae e. * ri~B .
8. NmAmouPl. -us 607T drai St 5mDH M 11S.Care v. dd

9. If DZBW .xk0 n 81 "iam Ctm 496 36. Y.M.C.A. 936 St. Charles t. a vg
L.IAEA VMTf CO. 301 Decatur St. 101 37. PANRX A l~ BES. 261 dunius S. .* char
12.ZarAT OIAsmmI3 Co. if. 516 Bimny Ile St. 309 39. PArkymEUA nmi 610St Podras, 81St d13 L. ATS OrCI BLDG. 325 Loyrola Ave. 597 40. Y.W.C.A. 929 Orawler 8t.

14. *LAM GUE3AL CIAWROOM* tkshort Drive 160 9oA2r DN.688.Oain



AY LEI-. 3j.5 [Afsy.te St. 1097 I12. SAAB LDG. 212 Loyol~a Ave. C-
1 'Royl S. 122 3- ILILEZSM-VL A320 St. Claude Ave.

T. p. 2 12, .T~l~ e.ea St 1922W-GH SMOOL 1;06 Mmpolen Avv.

La .,.21.T 45. PABOI 10 KI SCIECL T15 carnelot St.
I Sr'.'. . Peter St. 1690 46. HDSS SCH'OI. CLSTIC e1lk Oirod St. -

CrTf .A.r. -,9 cxrcu.' St. 1260 4.7. B. T. wAmemn S S00L ASJITORRM 1201 St. No. St. -

FqMTL- ]RA~RY 215 LCY11a Ave. 93] 48. MC M&IX HICH SCE00b 2815 Subrillo Are. -

r HO= -1)31 St. Charles Avg. 56 50. IA]1Sfl WX0L 84.1 ftillip SL.
=-r LD. ,I- Camp St. 1.95 51. WM BOW0L 7331 Willowv St.
r L 1 Vn~IruIt7 Pl. 29,621 52. Mat3-NXCOtAS BLDO. 703 Cmnodaz St.

TH5 7e.001. 1.4s!p'oSn Ave. 288 53. 0%(]1 TUM 821 Gravier St.
* Ci7..~ Msagane St. 251. 51. SHMTO-AZU 9D 213 St. Charles St. -

VCF. 1 "0. 2021 Bimrie St. 1.168 55. MAWIU SAACS CO. 715 Canal St.
MtLET CO. 1340 Car' l.let St. 768 56. U.S. amS olfcz 600 cap at.-

L,93A2p! PAIMLZ/) 3WJA Pr.rtaia St. 281 57, PCOT OMTCZ - FWD" EtM. 701 Loyola* Are.-
'A'S mAVLLon ?516 Prf1..nia St. 4,~38 5,3. U.S. asCUB" 3(5153 423 CuAzi St.
T Cu. 321 St. Charles St. 25959. ?U3DAL 07?ICz SBm. 600 -,utL St.
SPITAL 160o1 Perdido St. 4.368 60. T1m.PIcAYUr co. 615 North, St. .

211 S-. Chaerles Avt. 8418 61. i4owI7Im noTS-L 208 Roysl St. -

116 St. Charles St. 1.98 6?. JVW5MLNIN BO An=~ 202 olS.
K BLDG:. 226 3t. harl(-s St. 16,901. 63. )mwmmlmNi gymt Asm1 228 oa S.-
i, BLD '10 Pioydrus, St. 164.3 61.. MMMMPM2N OARAO 623 blervle St.

I"ME 62 St ,r t 1 . 65. m4wrnL323 ClAs~f 621. Blenvil. St.
C9 'ravier St. 4.99 66. URSU=LI 17]Mh 2635 State St. -

N' Po hovn on this Wn.


