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APPENDIX D
RESOURCES INVENTORY GROUP

JOB DESCRIPTIONS



APPENDIX D

T ssources Inventory Group

Job T'escriptions

Research Director

Secretary/Typist

Chief, Analysis and Evaluation Unit
Geographer (Physical, Cultural or General)
Geologist
Forester/Botanist
Soil Scientist
Transportation/Civil Engineer

Chief, Technical Support Unit
Cartozraphic Technician
Scientific Documentalist

Typist



APPLIED SCIENTIFIC RESEARCH CORPORATION OF THAILAND
JOB DESCRIPTION
Office: Envirommental and Hcological Research Institute;
Resources Inventory Group

Job Title: Research Director

SUPERVISQRY CONTROLS

Serves under the general administrative direction of the Managing Director,
Envirommental and Ecological Institute, ASRCT, who provides policy guidance,
Incumbent is given widest possible latitude for exercise of own initiative
and judgment, and is held responsible for mission accomplishment of approv-

ed course of action.

MAJOR DUTIES

Serves as Research Director, Resources Inventory Group, and as an advisor
and consultant, with responsibility for providing technical services in
support of national development and defense programs. Basic to the Group's
operation is a unique system of cooperative resources data collection,
active field research, and the blending of a variety of analytical and
production abilities. In its work, the Group calls upon the talents of
many experts including geographers, economists, geologists, civil engineers,

soil scientists, foresters, cartographers and photogrammetrists.

1. Plans, organizes, directs and controls a unique program, involving
execution by subordinate supervisors, to perform special evaluative and
feasibility studies, resources inventories, planning assistance and geo-
graphic and engineering support to agencies ranging from the 0ffice of the
Prime Minister to the Ministry Defense and Supreme Command, MRDC and other
MOD elements, other governmental agencies and international organizations.
Effort performed is in support both of non-military strategic program
planning for physical, social and economic development in selected areas of

Thailand, and of military programs involving special evaluative studies of



support requirements to strengthen internal defense and stability in

specific geographic regions.

@. Subject to approval by the Director General of the Enviromuental
and Ecological Institute, establishes specific organizational and
functional structures to assure full coverage of all required technical

fields and operations.

b, Selects v~d approves introduction of methods, procedures and

sechnigr 5 for Group operations.

c. [Establishes appropriate contacts and lines of communications with
national and international development institutions, various governmental
agencies, research institutions, educational institutions, and government
and private organizations in foreign countries to assurc the receipt and
exchange of information pertinent to the existence, location and availabis
lity of developmental resourc:s data. 4irranges for formal and informal
agreements with organizations to obtain access to appropriate information
which can be utilized in providing completed studies to meet user require-

ments,

do KReviews, evaluates, and mekes or recommends modifications to
prenosed programs subuitted by governuental agencies or agencies outside
the govermment. Provides advisory opinions on the adequacy of coverage,
feasibility, and need for the proposals in the light of existing informa-

tion, or studies in process by various organizations.

€. Recomuends priority and time phasing of effort to assure integra~
tion of various studies and to preclude overlap or duplication of effort.
Zecommends coordination and cooperation between governmental and private
organizations which can provide mutua 1 assistance in the developuent and
conduct of studies. Evaluates the feasibility of projects from the stand-

oint of time, fundy,and personnel limitations.
P k s

2, Participates in high level planning conferences involving kéy personnel

of govermnental agencies, representatives of scientific and research organi-
zations, representatives of foreign countries, and appropriate pérsonnel

firom private industry. issists in the discussion of mutual problems,
botential data sources, and proposed cooperative efforts. Provides authorita-
tive information es to technical requirements, production technigues, and
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time and cost phases for producing date necessary for planning and
evaluation purposcs. #cting as an official ASRCT representative, recon-
nends and, upon approval, insures meeting of comuitments for the Group in
connection with proposed cooperation with other agencies or for producing
specific projects. Assurcs that proper coordination and approval are
obtained in comnection with related activities of 4LSRCT and other respon-
sible elements or contractors.

5. Makes major decisions affecting progran plens, content, budget, and

econoryy °f operations. Examples covering these categories are:

o

a. Preparation of program and project proposals, which upon submittal
and approval are binding upon the ASRCT and which specify scope, content,
and scheduling of effort to be performed, as well as manpower and funding

resources to be committed in the performance of the program.

b. Technical and aduinistrative management on a continuing basis of
crogras in sup,ort of The Office of the Prime lMinister and other agencies
including responsibility and authority to budget ,roject funds and man;ower

resources and to roprogran as necessery to effect economy of operations.

L, Exercises dircctly, or iandirectly through subordinate supervisors,
continuing personnel managernent responsibility that includes keeping
enployees advised of policies, objectives, regulations and rocedurcs;
setting performance standards and evaluating jerformance of subordinates;
interviewing, selecting erjloyees and initicting personnel actions; assuring

an adequate organizational and position structure; identifying and providing

oy

evelopmental and training needs; informally resolving conplaints and

rievances; and investigating discijylinary problems and applying established

G

corrective or administrative _rocedures.

Performs other duties as assigned.
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HPPLIED SCIBNTIFIC RESELRCH CORPORATION OF THAILZID

JOB DESCRIPTION

Office: Resources Inventory Group; Headguarters
Title: Secretary/Typist

SUPERVISORY CONTROLS

Works under the general supervision of the Research Director, Resources
Inventory Group. Performs duties independently, folloving instructions

of the Director or various technical spcecialists who originate naterial

to be typed for publication. Work is performed in accordance with jpolicles
and procedures established by RIG and based on ASRCT requireuents. Connleted
work is reviewcd for overall accuracy from a technical stendpoint, but

incunbent is relied u.on for detailed accuracy and complcteness.

Works ag o secretary to the Research Director, RIG and perforus a variety
of typing and clerical duties for other RIG personnel, Utilizes knowledge
of English and Thai languages, fequired fornats, technical terminology and

rezroduction requirements in the performance of assigned duties.

1. Receives and types all the Director's corres.ondence and a variety

of technical naterial in over thirty-two different scientific and technical
fields for the Group. Checks naterial in detail for accuracy of spelling,
punctuation, format, clarity end consistency. iassures that proper
altreviations, symbols, and technical terminology are utilized; that
referenc- s and citations are correct; and that all English translations

are consistent with the Thai equivalent text, and structurally, grammatically,
and idiomatically accurate. Reviews Thai/English legends and notations for
naps and overlays to assure accuracy of translations. Calls any gaps or
onissions to attention of the analysts and requests clarifiication of

questionable naterial.



2, Types waterial in two languades, setting up large, complex tabular
forns so that the written text in two languages is placed in prouer
relationshipy and that the final visual effect is clear, ncat, and in
appropriate sequence. hLssures thet all written text pertains to the nagp
overlays or graphs which are explained or discussed. Revises drafts to
incorporate additional material, rearrang-s the locations or sequence,
end assures that final product will fit into required space and fornat.
Procfreads final naterial with great cere to assure accuracy. Final
typing nust be without error in order to assure clear registry in repro-

duction.

3+ Types a variety of technical natcrial in nany languages, including
bibliographies, library reference cards, bricfing umaterial, correspondence,
and reports. Refers to technical reference books te check technical
terminology, syubols, references, and foreipn language spelling. Types
correspondence, requests for travel orders, travel vouchers, and trip
reports in final forn for the Group. Proofreads naterial to assure its

coupleteness and accuracy.

L. inswers telephone, takes and relays messages for Group Lersomncl,
hstablishes and meinteins refercnce files, including own reference material,
such as regulations and dircetives pertaining to reproduction and publica-
tion requircuents. Sets up and neintains systeus for controlling reports
and studies initiated within the Group, publications loaned to, and borrowed

frou, cther agencles. Receives and distributes nmail.

Perforug other duties as assisned.
<



HPPLIED SCIENTIFIC RESHLRCH CORPORATION OF THLILLND

J08 DESCRIPTTON

Office: Resources Inventory Group; «wnolysis and Evaluation
Unit
Titid: Chief

SUPERVISORY CONTROLS

Under the aduinistrative end technical control of the Research Director,
Resources Inventory Group, who provides general guidance and policy intcr-
pretation.  Makes declsions at the Unit level within the franework of

these general guidelines; decisions having possible effects beyond the

Unit level are rceferrcd to and discussed with the Research Director of the
Group. 4lso serves ag a resources specialist with full technical responsi-
bility for rescarch and evalusbion of source data and for providing advisory
and consultative scrvice to ap.ropriatc agencies in conncction with the
availability, relisbility and validity of technical end scientific date

pertaining to subjects in his field of spceialization.

ki JOR DUTIES

~

Serves as Chief of the .unelysis and Evoeluation Unit, resuonsible for the
rreparation of a varicty of interpretive studies and reports covering a
wide range of physical sciences, social scicnce, cconondce, and enginecring
subjects related to the total resources of areas being studied., The
prograu involves sliwlteneous preparation of several najor studies, as well

a8 providing data in response to requests for inforaetion or for assistance.

1. Provides the neccssary aduinistrative functions, direction and
control over :snalysis and Evaluation Unit staff of scientists, enginecers,
and technicel specialists te accomplish assigned wission. Plans and
schedules work prograis. Lppraises work in progress to insure that deadlines
arc net. Directs maintenance of control records and production of stotus

reports on assigued work as esscential for a ready appraisal of the overall

O

workload. Recom.ends selection of personnel, orients and assists staff wenbers,
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prepares perforuance ratings. Reviews studics produced by the Unit prior
to sublittal to the Research Director of the Jroup.

4

2. BServes as an osslstont and advissr o the Research Dircctor, RIG,

on watters releoti to the o Unit, dincluding:

2. Reco.iivndations on specific annuel progra.s ond forecosts for the
rroduction of studies.

4

b, Dovelopuont and ap.licetisn of new concepts and wethods for the

srevaration and rrosentation of studics.

Co. Prepares and assists dn the preseantation of lectures cnd briefings
given by the Rescarch Director of the Group. May occasicnally deliver such
lectures and briefings,.

d. Serves as sceting Rescerch Dircctor, RIG, during the absences of
the Rescarch Dircctor.

3. IMaintains contact with governient, ccadeuic, and other scientific

organizations cngaged 1a resources planning ond developwneant in order to

A
keep inforued of the nature of rescarch and current trends in the field.
Contacts cover anationel and lnternotional resources orgonizations ocnd
activities,

L, Serves as a rosources spocioalist with full tochuical responsibility
for research and evaluation of source data and for providing advisory and
consultative scrvice to appropriate agencies in conncction with the avail-
ability, reilabllity and validity of tcechniceal and scientific data pertain-

ing to the field of resources inventorics.

5. Provides technical advice oad guidance to LSRCT and other govern-

mental agencics on the evaluation of proposals and Lrogroms subnditted by

agenclvs outside the governuent for countrywide or specilic area prograus

¢
<

or projects to mecet devolopuental nceeds. Recoiaswends to L8ROT such aspoects

as: priocorities for inpleuenta

organlzational eleuicnts of The govern-—
ment or private organizations which can assist in accoiplishient of entire

asks or portions thercof, or indicate the necd for a coubined



effort of the government and private industry; adcquacy of funding to
accomplish tasks; need for the cnd products or projects in view of the
avellability of cxisting deto or date from other projects in work; and
feasibility of accomplishuent of progrems and projects in the given tinme
frene., Provides advice and guidance individually or with other members of
the staff when their subject fields arc involved, thus necessitating full
coordination with top lesvel representatives from the Hinistries and
reproesentatives of the forcign or international agencies, when applicable,
in evaluating total country programs involving short- and long~range
activities. These latter prograis will involve developuent of basic
regources date roquired to neke decisions and to cstablish developnent .

or defense prograns and projects.

6. Porticipates in conferences at the national or international level
to supply technical edvice and guidance to organizations, to assist ASRCT
in preparing position papers on various natters, or to coordinate economic
and cultural cspects of prograu with technical fieclds. 48 required, travels
to foreign countries on short-tern: assigmuients for the purpose of discussions
with international organizations and host country organizations on matters
relating to prograzs and urojects being conducted at RIG and their relation-
ship with country prograus end projects. Recomuends umodification to projects

to neet objectives and contingencies.

7. BSupervises the developnent and production of studies by L&E Staff
wenbers who:
as Conduct research at Thaoi Government agencies, other agencies and

Tacilities to acquire data for production of studies.

be inalyze and evaluate the data and prevare matericls in final

T
compilation forwn, or preparc specifications for the modification of existing

naterials to mect study specifications.

co Deteriine geps in infornation which rust be filled, incorporating

data fi1lling these upon receipt.



8. Precpares specifications for production of studies within various
subject ficlds, coordinating aspects with other staff menbers. Lssures
full consideration of aspects in other fields that have an iupact on his
own, ond vice vorsa. Effeets opoerational level coordination with other
agency represcntatives, threugh necessary channels, on natters relating to
studics, and in turn provides technicel advice and guidancc, upon request,

on scope, content and technical umatters relating to studies.

Performs other duties as assigned,

b-9



APPLIED SCIENTIFIC RESELRCH CORPORATION OF TiffTL.dD

JOB DESCRIPTTION

Office: Resources Inventory Group; wnalysis and Evaluation Unit
Title: Geographer (Physical, Culturel or General)

SUFERVISORY CONTROLS

Works undor the general aduinistretive supervision of the Chief, fnalysis
and EBvaluation Unit, who wrovides general suides and policy interpretation.
dork 1s roviewed only frow the standpoint of uceting scheduled progran

objectives, cud confornance to general guides cnd policye.
1. J0R DITLES

Serves o8 a Geographer with full technical respensibility for rescarch,
analysis end oveluation of source data ond for providing advisory and con-

sultetive service to other appropriate agencies in connection with availa-

ta pertain-

Fal

bility, reliadility, and validity of technical and scicntific da

ing to the broad field of thysical, svcial and cconoude geogrephy to include

but not lindted to such subject atter as populotion, urban arcas, industries,

educetion, health, surface configuration, cliuate and water sources.

P
v
“

'

4
|

. mokes significant contributicns to the production of studies, rcports,

and & wide rangc of background date reguired for accclerated strategic

vrogran plannis

u
s of physical, social, and cconuiilc resources of the country
or rezion. This involves usinz own indtiative and ingenuity in conducting
< i (] ot -l

rosearch within governaental czencles, internctionel and foreign organizations

& 5 s & &
to acquire data. wnalyszes and cvaluates the data and prepares uaterials
for cablication, or preparcs specificabtions for the wodification of existing

3 & i j: o
sateriels to wect specificatious. Duoterudnes geps in inforuation which nust
be £illcd, and incoruoratbes new deta into specifilcations upon receipt., Iin

9 i3 i gh

preparing specifications, assurcs full consideration of aspccts im other

fields that hove an icpect on his uwn, ond vice verss.



- 0

o. Lffects operational lcvel coordination with othor egency representa-
tives, through channcls, on wotters rclating to studics, aud 13 turn provides
B ] & 3 I

technical advice and jzuidance, upos reguest, on scope, combent and technical

-

matters relating to subject field.

b. ray serve as a project coordinator responsible for the effective
coordination of resesarch, writing ond oditing in order to weet the require-
professional study or report. 4Llss, way scrve as the

o "

investigation tcaw en bouporary assigmient.

as er advisor, in fizld of reography to Unit Chiecf on
) [ gL G

to developwent and appliceticn of now concepts and .wthodls
and in the preparction and proscutotion of lectures and bricfings.

b, Within subject field, provides advicu and guidance to other govern-—
uental agencies on the ovaluation of proposals and prograss subuitted by
forcign couatry :dssions or agencics outside the govermnent for countrywide
or spcocific arca prograns or projects to meot developnent and defensc nesds.
Reconzends to such asuccts as: prioritics for iluplercentation; organize-

tional ¢lenents of the ¢ovcrnmunt or grivate organizations which can assist

in scconpliishucnt »f entire tasks or portions thercof, or indicate the nced

'

for a coubined effort of the soverncent and private industry; adequacy of
b l 2 A w/

p) a

funding to accowoplish tasks; need for the end products or projects in view
of the availability of c¢xisting dete or data frow other projects in work;
and feasibility of accorplishiucnt of prograas and projects in the given

tize frave. Provides advice and guldance individually or with other nwubers
of the staff when their subject fields are involved, thus neccssitating full
coordination with top level reproscntatives frowo Linistries and foreign and
internationel wissions, when gpplicable, in cvaluating total country

involving short- and long-range activities

C"’

0]

c. Participstes in confercnces at the nationsl lovel to supply techni-
cal advice and guidance to orgenizations, to assist other governuental
agencies in preparin. position popers on varilous wuattors, or to coordinate

o)

sconouiic and cultural aspects of procra.cs with other tcechnical Ticlds.
it I <

Reco.ncnds Lodiiication to projects to .aeet objectives and contingencics,
Perfori.s othoer dutics as assigned.
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Officc: Resources Inventory Group; inalysis and Lvaluation Undt

han
@]
=

Title: Guologist

62}
[

works under the gensral adulnistrative of the Chief, .naly

end Dveluetion Unit, who provides gencral suides and policy interpretoetiocii.
3 &L ) < & Y

Work is revicwed only frou the stondpoint of iwecting scheduled prograi.

objectives, and c

Serves 2s o Goologist with full tochnical respoasibllity for rescerch,
analysis and evaluation of source data and for providing advisory and
consultative scrvice to other appropriate agencies in connection with
ovailooility, reliability, and validity of technicel cnd scicntific date

pertoining to the broad field of geology to include such subjeet

as hydrogoology, engineering scology, end construction uaterials,
i. wokes significont contributions to the production of studics, reports,

and o wide ranse of background data regquired for accelerated strateglc
progran: plonnin. of physical, soclal, and econondic resources of the couatry,

or region. This involves using own initiative and inccenuity in conducting

roscarch within goverunental agencies and internationel end foroign orgoni-
zations to acquire datea. wnalyzes and ovaluates the data and propares

weterials for punlication, or pregarcs specifications for the modification

of existing neterials to wcet specifications. Deteridnes gaps in inforiatiocn
which wust by illed, end incorporates acw data into specifications upon

receipt. In pregnring specifications, assurcs full consideration of aspects

in other fields that nave an igpact »n his own, and vice versa.
2

ae. Effocts operutional level coordination with other a_oney represen-
tatives, through channels, on wetters relating to studics, and in turn
provides technical advice and guidance, uwpon roquest, on Scope, content and

technical wotters relating to subject ficld.

D-12



BCrve as & project coordinator responsible for the effcetive

coordinction of rescerch, writing and cditing in order 5 nect the require-

zents of & highly profussionel study ur report. Llso, LAy serve as the

sslgnaent,

leader of o field luvestisotion bod on te

2. advisory Services.

g

&e Serves as an advisor, in field

Q
Hy

geology, to Unit Chief on matters
relating to developuent and application of new concepts and Lethods and

in the preparation and jresentation of lecturcs and bricfings.

b. Within subject ficld, provides advice and cuidence to other govern—
nental agencles on the evaluation of proposals and prograis submitted by
foreign country uissions or acjencies outside the government for countrywlde
or specific arca prograss or projects to reet developucnt or defense needs.

Recouwends on such aspects as: priorities for inpleuentetion; organiza-

tior

2l clenents of the govermuent or privete orgenizations which can assist
in accouplishient of entire tasks or portions thercof, or indicate the need
for a coubined offort of govermment and private industry; adequacy of

funding to acconplish tasks; need for the end products or projccts in view

of the aveilability of existing dotae sr data frou other ,rojocts in worlk;

and feasibility of acconplishient of progr.as end projects in the ziven tive
frane. Provides advice and guidonce individually or with other neribors of
the stoff whan their subject ficlds are involved, thus necessitating full
coordination with top level represcntatives frown linistries and foreign or
international nissions, when applicable, in evaluating total country prograns

involving short- and leng-renge activities.

Cce Participotes in confersnces ot the national level to supply technical
edvice and guidance to orgenizations, to assist other sovernmaental agencie
in preparing position papers on various uatters, or to coordinatc ccononic
and cultural aspects of programs with other technical fields. Recolrends

odification to projects to wmeot objectives and contingencies.,

Perfor.s other dutics ws assigned.



LPPLIED SCIENTIFIC RESL.RCH CORPORLIION OF TH.IIL D
JO2 DESCRIPTICT
Office: Rogources Inventury Group; .nnlysis and dvaluation unit

Title: Forcster/Botenist

IB0RL SOLIROTS

b

orks under the gencral aduinistrotive supervision of the Chief, .nuolysis

and dvaluation Unit, who provides gencrel guides ond policy interpyretation.

A 3

Work is revicwed only frow the stondpoint of iweoting scheduled prosran:

objectives, and confurmence to gencral suides and policy.

Scrves os FoLbuucr/uot¢n1

1

analysis and wvaluati of source dete wand for Irovid'

A

comsultetive scrvice to other sp.ropriate e cncies

ability, reliability, and velidity of technicsl

i1 to whe broad i

()

forestry to include sucn

use and forogst industrics classification.

Te mekes sizgnificant comtributions to the production of studies, re.orts,
and a background dote reguired for acceleratsd stratezic

progric. planning of piysical, social, and ccoitode resources of the country,

or rogion. This involves using own indtietive end ingenuity in conducting

mpenclus and interneticonal and foreisn orgoni-

- i R B [T B N Ty mea el - R -
T Uavta. ;LI‘lL’_LJ ACECIEREN S X > SAV I a4 400 LIrepares

ratericls for publicatisn, or the wodifidcation

of existing uoterials to nect gops in inforua-

e

tion which wust bo filled, and

upon roceipt. In preparing spoecific n of
aspucts in cthor ficlds that have an luposcet on his owr vice versea.

a. affocts operatioual level coordinction with other apincy represen—

tatives, throush chanacls, on latters relating to studies, and in turn
2 ] 5 3
rrovides technical advice and guldance, uson request, »n scowpu, conbont

] :

and technical watbers relating to subjeet field.

D=1l



b, May serve as & project co.rdinctor responsible for the coffcctive
coordinatisn of rescarch, writing and editing in order to weet the reguire-
nents of o hi hly professional study or roport.. iLdso, .oy serve as the

loader of o field invoestization tewm. on toriorary assign.ente.

2. 4dvisory services,

-

a. Serves as an advisor, in field of forostry/botany, to Unit Chicf

on matbters relating to developeont end epplication of now concepts and

roethods and in the reparatisn and prosentetion of loctures and bricfiugs.

Within subject field, vrovides advice and guldance to other govern-—

roSrons subudtted Ly

L O J

b.
wonbal agencies on the evaluation of proposals and

foreign country wissions or ogencles outside the governicent for countrywide

or specific arca progra.s or projocts to neet developocat and defense nceds.
Recalo.cuds on aspucts as: priorities for iwplouwentatison; organizational
elewents of the sovernocent or privete organizations which can cssist in

accoLplish went of centire tesks or portions thercof, or indicate the ncod

oA

ot

for o cowblned offort of the governica privote industry; adegquacy of

funding to accaplish tasks; uced for the end products or projects in view

&

J
i
&)
2
2]
2
o
@]
(e}
o
£

of the availcbility of cxisting dota sr data fron other projects iu werk;

and feasibility of cccamlishucnt of progra.s end projucts in tias glven
tie froie. Provides advice ond guidance individuelly or with other ne..bors

of the stoff when their subjeet fields are involved, thus necessitating full

coordination with top level reprosentatives fron sdnistries and Toreign or
international wissions, when epplicauvlc, in cvaluating total country prograws

c. Farticipates in confurcnces ot the netional lovel to supply techni-

cel advice and _uidance t) organizations, to assist other _overn.eutel

sooncics in preparing position pogcrs on various iatters, or to coordinate
econouic nnd cultural aspects of prograns with other technical ficlds,
Roco. .onds wodificativn to projects bo oot objectives and conbingenciss.

Perfor.s othur dutles as cssigned.
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LIPIC RLSZLRCID CORPOR.TLION OF THLIL. ¥

JOB DESCRIPTION

Office: Resources Inventory Grouy; snalysis and Gvaluation Unit
Titlao: Seoil Scientist
RVISORY COLTROLS

doriks under the geueral elidanlstrative su.ervisisn of the Chief, inalysis

LJ
and Zvaluation Unit, who provides unercl guides and policy interpretation.
Work is rovicwed only frow the standpoiut of Looting scheduled PO el

objectives, and cont'ornance wral culdes and policy.

serves as & Soil Scientist with full techniceal responsibility for rescarch,
analysis and ovaluation of source CGate and for providing advisory and
it (&) o
consultative service to other a propgriate ageacics in conscetion with aveil-

ability, aand validity of teehnicul and sciontific dete pertaining to the

broed field »f agricultural and cngisccring soils to include such subject

b

umatter as land potential, suitebility for road construction snd soil

moisture ros 1; T8

1. iakes signifiicant contributions to the production of studies, reports,
and ¢ wide rang: of backgrouand data ruquircd for cccelerated strategic
progra: plannin. of physical, sycicl, and cconcuic resources of the country

or reglon. This involves using own initiative and ingeunuity in conducting

ruescarch within govermuental agencice, intcrnoticnal ond foreign organiza-—

&

tions ©o acquire dnta. analyzes and oveluates the deta and prouarcs vatorials
1 . Jas)!

for publication, or propares specifications for the wodificrtion of cxisting

paterials to nect specificaticns. Deteridnes gaps in inforuation which must

be filled, and incorporctes new date ints specifications upon receipt. In
prepariug specifications, assurcs full coansideration of aspects in other
i ol his own, ond vice vorsao.

ional lovel coordinaetion with other reprosen-

tetives, through channels, on natters relating ts studics, and in turn
provides technicel cdvice and uldance, upon roguost, on scopo, content

aal tochoical natters rvelating to subject ficld.



b. lLay serve as a project coordinator responsible for the effective
coordination of research, writing and editing in order to meet the require-
ments of a highly professional study or report. Also, may serve as the

leader of a field investigation team on temporary assignment,

2. Advisor .services.

8. Serves as an advisor, in field of soils, to Unit Chief on matters
relating to developument and application of new concepts and methods and in

the preperation and presentation of lectures and briefings.
M P

be within subject field, provides advice and guidance to other
governmental agencies on the evaluation of proposals and programs submitted
by forelgn country missions or agencies outside the govermment for countrywide
or specific area programs or projects to meet development or defense needs.
Recommends on such aspects as: priorities for implementation; organizational
elements of' the govermnment or private organizations which can assist in
accomplishiwent of entire tasks or portions thereof, ar indicate .the need for
a combined effort of govermment and private industry; adequacy of funding to
accomplish tasks; need for the end products or projects in view of the avail-
ability of existing data or data from other projects in work; and feasibility
of accomplishment of programs and projects in the given time frame. Frovides
advice and guldance individually or with other members of the staff when
their subject fields are involved, thus, neccssitating full coordination with
top level representatives from kinistries and foreign or international
missions, when applicable, in evaluating total country programs involving
short- and long-range activities.

c. Participates in conferences at the national level to supply technical
advice and guidance to organizations, to assist other governmental agencies
in preparing position papers on various matters, or to coordinate cconomic
and cultural aspects of programs with other technical ficlds. Recommends

modification to projects to meet objectives and contingencies.

Performs other duties as assigned.
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LaD SUINiFL0 RASL:RCH CORFORLITO. OF THALiiiD

JOoB DESCRIPTION

Officu: Rescurces Inventory Group; /fmclvsig and dveluation Unit
. . \ . v s P . .
Title: Transyortation/Civil Ingincer

SUPERVIEORY COLTROLS

Works under the generael adninistrative supervision of the Chicf, inalysis
end Evaluetion Unit, who provides peucral guides end policy interprotation.
flork is revicwed only fro.. the standpoint of iLcoting schedulod progrod

objectives, end conforiiance to genersl guldes and policy.

Serves as o Transportation/Civil Ungineer with full technical responsibility
for research, snalysis and evaluation of source data cud for providiag
advisory and consultcotive sorvice 1o oID and other cprropriate agenclos in
connuetion with availavility, reliebility, and validity of tuchnicel and
scientific data pertaining tu the broad field of civil onginecring to
include, but not li.ited to, such subjscet wabbor as transportation, tule-

concunications, wapping, geodesy, and asrinl photoxraphy.

1, Hakes significont cowtributions to the production of studics, reports,
and a wide rangse Of background deta required for acccleroted stratoegic

prosran planning aysical, social, and ccunowlce rosources of the country

or rexion. This involves usiug own inltiotive and ingenudty in conducting

1 agoncivs, iuturnational and forcign orzanizations

'?')
g
|

roguarch within goverin.en

to acquire deto. 4snelysis and ovaluetes the data and prepores naterials

arcs spccilficutloas for the wodification of existing

s

for pubslication, or pro;

wotbterials to woet spceifications. Do vops in infore.ation which
s I

uust bo filled, and incorporatos aow specifications upon roccipta
In prepariasg s;coificationsy assurus Tull consideration of aspccts in othor
Ticlds that have an ilpact on his own, and vice verséa.

a. ffects opcrational luvel coordinatiosn with other azjvncy represcin-
tatives, throush channcls, on wetters relating to studies, and in turn

provides technical advice and puidance, upon request, on scopc, content

and techunicel watters relatiag to subject ficld.

D-18



a8 o preject coordinator responsible for the offoctive

coscarch, writing cad oditing in srder to sect the roquire-
Lonts of o highly professionsl study »r report. iLlse, ..oy serve as the

Leader of o ficld investization tow. on tunporary assign.ont.

2e  wUvisory services.

. Serves as an odvisor, in ficld of engincoring, to Unit Chief on
watters releting to developent and a. licotion of now concepts and wcthods
and in the preperation and proscontation of lecturcs end bricfings.

be Within su.joct field, Lrovides advice cnd uidence ty othur Fovern-
sentel ageacics o the evaluotion of proposals «ad pro_ras suboitted by
Foreign country wissions or agcacics outside the zovermiont for countrywide
or specific crea prograns or projects to wesest developiwent or defense nceds.

Rocowizends on such aspeets es: prioritics for digloucntation; orgenizational

of the goverm.eat or private organizations which con assist in
accouplishicnt of cutire tasks or portions thurcHof, sr indicats the need

ndustry; adequacy of
J s 4 7

[

2 S . R B W) n TS T » P Ui B LA R,
for a cocbined offort of the sovorn.oent and private

funding to acco.plish tasks; neel for the end products or projects in view
of the availaoility of existing dets or dota Prow other srojects in work;
et feoasivdility of cccowplishiiont of prosra.ws and projects in the given

idancs individually or with sthoer o bers

B

c i
of the stalf when thelr subject ficlds are involved, thus neccssitating
1

full cooriinatinn with top lovel regrosentatives fro. Hinistrics and
foruign and international iissians, whoa sy licable, in ova duating total

country prograss involving short- end long-rans. activitics.

c. Participates cronces ot the national lovel to supply techni-
cal aavice and suldonce 1o organizacions, to assist othoer sovermoental
agenelcs 1 preporia, position popers on various iatbters, or to coordinate
cconowdic ead cultural as.ccts of progracs with other technical ficlds.

Recown.onds nodification to projects to nwet cbjectives and contineoencies.

Foerfori.s otlicr duties os assignod,.
O



aPrLInD SCLNTIFIC RESE.LRCH CORPORATION OF TiL.IL: D

JO3 DESCRIFTION

[EAIEN

Office: Resources Inventory Group; Lochnical Support Unit

Title: Chief

VISORY CONTROLS

"+ wepers

Unler the goneral adudnistrative supervision of the Rescvarch Director,

RIG, is roesponsible for planning and production control over the technical

cartographic work to assurc publication of roscources studics as required.
Recedves general dirsction on overell objectives supplounented by advice
pertinent to special arcos of consideratiocn. Incuw.bent is responsible
for the technical adeguacy and accuracy of cnd products, with perforiance
eveluaced in borus of adegquacy of cartographic and reproduction scrvices

wrovided,

i JOR_DUTTIES

Serves as Chicef of the Technical Support Unit responsible for cartographic
and ropreduction processcs end techniquoes; roprescnts RIG in conferencos
with other national end foreign govermsent organizetions and dirccts the

af th

ol
"
S
I,__l

<
(o]

i
&
B
{2
C‘\-
}..J
C
s
[0

and supcervising the work.

1. Provides technical advice to wnalysis and Ivaluation Unit on how
to best portray toples, using ir.aps and overlays. Confers with L4E personnel
on naturc of naterial to be incorporated into projects, availoubility of
reproduction source naterial, study texts, uaps, cte. BSusgests nethods
which will serve to cxpedite production, conscrve tinc ond money , or
result in iore effcctive presentations. Ivaluates proposals as te technical
feasibility, cost, and tine requircients. Develops bud,ct inforuation for
proposed and scheduleld work projects including cstineting of manhour and

dollar requirciionts. Proparcs specifications to cover cartographic, repro-
q & e

duction, printing, end binding work which forn basis flor contract specifica-
tions. Selects or recouncnds contractor, wonitors porformance, and inspects
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coapleted work for adherence to suecifications and acceptability of conploted

waterial. Xeeps gbreast of developiients end available scrvices within the

ficlds of cartosraphy, photograuetry, photosraphy, printing, and

=

eproduction.

2. Plens, schedulcs, and supervisecs the Unit operations. Intervicws
and recomicnds gelection, orients and trains subordingte porsonncl. nointaing
discipline and high morale. Initiates porsonnel actions and proepares
perforiance oveluation reports. Supcrviscs cartograyhic technicians engaged

in drofting oy overleys and other cartographic watorial. Lssures that

proper syvizbols and ucthods of represcntation are utiliged. Checks

paterial to ascertain wnost appropriate reproduction ricthods to be roguosted

and arrenged.  Supervises clerical poersonncl who type, odit, and asseuble
textual naterial and whe prepare layouts and chock naterial to assurc coordi-

nation of text with pertinent sraphics.

3. Provides support nccossary to proparc RIG products, including

L

cartographic work, typing, duplication, photography, cte. Receives material
t

froo the a8 Unit for incorporation into final studics. Reviews and evalua
vaterial for susceptivpility to aveilable tochniques. Su,crviscs cdit o
uaterial to assure accuracy, completeness, and oonsistcncy between tex
sraphics. wrrangcs for translation sorvice for naucs and toxts to the
lenguags of the country or arca for which study is proparced. Lrranges and
by
r

representatives of the regions involved. Superviscs the raintenancd of

monitors the ficld edit and roviow of all naterial as porforimcd

production control rccords and listribution of conpleted studics to 2 wide

varicty of govermicnt and private agencics as well as the forcign governients

I
3
b

concerncd,
4. Confers with reprosentatives of uscer agencics rogerding wanncer and

wothods of visually prescnting topics required for country or arca studies
alvises requesting ngency regerding reduction of study sizo or cost by
wcons such as:  olicinating or cowbining portrayal of topics; utilizing

dirferent types of covers and binders; scparation of maps and text, cte.



iiakes corwiitients on behalf of RIG with respect to certograghic counsidera-
tions including such itews as depiction of boundaries, quantity and type

of detall to be included in portreyeals, standardized syibolization, wethod

of cover production, cte. assists in the develeinent, iuplenentation, and/or
rovision of schedules and plans for acquisition of suitable photographic

coverage and other inforuation sources reguired for projected studics.,

verforiis othor duties as assigned,

D-22



#FPLIED SCIENTIFIC RESE.RCH CORPORLTION OF THAIL.D

J03 DESCRIPTION

Office: Resources Inventory Group; Technical Support Unit
Title: Cartographic Technician

SUPERVISORY CONTEOLS

Serves under the goneral supcrvision of the Chief, Technical Support Unit,
who furnishes guidance and instructions on policy, objectives and scope
and naturc of projects. Works independently, keeoping mupervisor inforued
of activitics and actions tuken during his abscnces. Coupleted projects

are subjcet to review for conforsance to reguirencnts and specifications.,

1.JOR DUTTES

serves as a cartographic tochnician with respensibility for coupiling of

-

a8, charts, graphs, and diagraus by cuployiont of cartogreophic techniques

and ethods

1. Utilizes any onc of a nucber of differcat technicel methods to coupile

maps used in conjunction with studies and reports propared by RIG. Studies

texts to deteriiine the natural and cultural featurcs designated for topo-
raphic represcatation. Exaudnes source umaterial including iaps of varying

I

scales anu differing degrees of accuracy, scheuatic drawings, sketches,
cherts, and narrctive reports to find foaturcs to be shown on naps. Locates
end [ lots specifie symbolizations, depicting over thirty technicel topics
such as hydrology, cultural features, hypouetry, oand surface configurations.
Preparcs overlays to depict on onc base nap several cultural and natursl
Teatures. Provides for color separation when the inforunation is too dense

for clear delincation with one color. isscubles conpleted draft of project,



uunibers pages, wnd arranges toxt end Leps in proper scquence.  Reviows

<

draf't with supcrvisor and unalysts. Roviscs waps to refloct changes and
rocomendations of supervisor and responsible research mnalysts. .ssists
in the final review of contractor's ,russ proofs (Ylueline copy) naking
nceessary corrections in approprietc graphic languegsce, and arrangces for

the reproduction anc distribution of corrceted drafts.

2. F wres special purpose naps, charts, diagrass, VU-grephs and briefing
boards for the Group and for other organizations in LORCT, Istablishes
end ointains contact with other cartographic orsonnel of other agencies,

contractors and custoucr reprvscntatives,

Perforiis other duties as assigned.



LPFLIRD SCIENTIFIC RESE.RCH CORPOR.ITON OF TH.LIL.ID

JOB DESCRIFTION

0ffdce: Resources Inventory Group; Technical Support Unit
Titles Scientific Docuwicntalist

SUPERVISORY CONTROLS

Supervision recieved consists of spocific imstructions fron Chief, Technical
Support Unit. Spoeciel difficultics arc resolved during performance of work.
bvxylcteg assigmients arv subject to reviecw for accuracy and compliance with
instructions.

l\.uJOR DU I:Eu.)
Scrves as o Scicntific Docuwentalist porforuin: o variety of duties in
support of datae collcction and storage. Reviews, analyszes, and indexcs
source and refercace uaterials for incorporation into inforietion rosources
files of RIG or the Thai Mational Docw.ontation Centre at  ASROT.
1o Reviews and analyzes subjeet ..aterial consisting of toxts, naps and

acrial photography, deteriines anl rocouuends cxtont and depth of Jdescriptive

(u

and subject lndexing. .ssists in the scloction and indexing of articles

fror. foreign ond donoustic technical poriodicals and scrial publicavions,
weking sclection in terns of uscr-requirc.ents and intercsts. Lnalyzes
content of raterisl; identifies and codes infori.ation. In accordance with

instructions, updotes analysis of old uaterial.
2 i

2. Conducts preliidnary rescarch of waterials leading to the data o xchange
with other governuent or private libraries. Establishes contacts for loan

naterials fron other librarics.

5. Revicws, couparcs, and appraiscs naterials to deteriine retention value.
Deterines proper assigmaent as a source or reference itew; catablishes
nuzber to be indexed; deteraines retention value and recoiaends disposition
or retention in altornete depositories, such as the Thail Nation Docunentation

Centre.

Perforis other dutics ze assigned.



sPPLIED SCILKTIFIC RESLLRIC CORPORLTION OF TH.I I..MD

JOB DLSCRIPTION

Office: Resources Inveantory Group; Tochnical Support Unit
Job Title: Typist

SUPLRVISORY CONTROLS

Yorks under the supcrvision of tho Chief, Techinical Support Unit,

eecelving spoceific assigmuents frow. cither the Chicf or fruo. any of the
technical spcclalists., leted work ieg revicwed by the initigtor for
confori.ance with vertinent regulations governlag Toret, procedure,

ok}
C‘L
<1

dnistre end securdty rezulations.

£.,JOR_DUTIES

Porforis typing mnd clerical duties for the Resources Inventory Group,
scrving eny of the personncl of the organization, as well o3 official

isitors to RIG.

1. Types ¢ vericty of materisl, such as nilitary and norn.ilitery corruspon-—
aence; wenoranaga, staff and technical studics, roports and waterials for

4 -

publication fro.. handwritten or typed rough draft copy.

a. Types in final fore, corrcspondence involving a wide variety of

schnical terdnology pertinent to the many scientific wnd sgpecialized

subject .atter ficlds with which RIG is iavoelved. dssurces the propric
=)

of fori. and arronge.cnt of .ateriad in the final copy in cccordance with

regulatory and procedural requirc.onts, style ianuals, and known profercnces

of diuitiator for whou waterial is tyuod.
De Typos o wide varicty of technilcesl caterial for publication.

- . . - N - - 1 - . - ~ N / . .
Gxcerciscs gudg ent in deterudning the ap_ ropriate for: (tabular or narrative),
arranceacnt end gpacing of Leterial based upon the speeific requircients

s, or publication being prepnred.

C. Ldits draft uaterinls, calling questionable ite..s to attention of

originctor Tor clarification pyricr to woekes corrections nocessary
to assure prouver grooaacr, correct spelling, punctuation, and capitaliszetion.

Proofreads corploted Letorial to essure conplotencss and accuracy prior to

subiittal to orizinetor.
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2. snswers tel.ophone tokes and relays cssazes For personncl of the
& 3 < I
GTOUL . mnswers inquirics when iafor.otion is oveilable usin 3 discretion
B 2 e

to proclude ddvulging materdial to unauthsrizod personncl or without the

o 2

RIG pursonncl.

D-27



CAPPENDIX E

TOPIC DETAILS FOR RESOURCES INVENTORY STUDIES



3.

L,

5.

6.

7.

8.

9.

10,
11,
12,
13,
1k,
15,
16,
17.
18.
19,
20,
21,
22,
23,
2.
25.
26,
27.
28,
29.
30,
31,
32,

APPENDIX E

TOPIC DETAILS FOR RESOURCES INVENTORY STUDIES

Hypsometry

Surface Configuration
Climate

Geology

Ingineering Geology

Engineering Soils

Suitability for Road Construction

Soil Moisture Regimes
Construction Materials
Mineral Resources
Soils -~ Agriculture
Vegetation

Land Use

Land Potential
Surface Water Resources
Ground Water Resources
Population

Education

Health

Urban Areas

Industry

Electric Power
Highways

Railroads

Adrfields

Inland Waterways
Telecommunications
Pipelines

Ports

Geodesy

Aerial Photography
Mapping



1. Hypsometry

A. Scope - graphically indicates the land surface at various ele-
vations above or below sea level (usually mean sea level) by gradient
tint or contours. For example, a hypsometry map, in fairly rugged
areas or at small scale, can show elevations between 0-100 m,, 100~
500 m,, 500-1000 m., etc, while in an area of low relief, elevations
can be depicted at 0-50 m,, 50-100 m., 100-200 m,, etc, The selection
of' the contour intervel will depend on the topography and study speci-

fications.
B. Information détails.
(1) Contour interval by line or gradient tint.

(2) Spot heights to give a good representative pattern of

relief to include highest and lowest spot elevation,

(3) Names of important landforms.

2. Surface Configuration

A. Scope - covers all significant characteristics of the land
surface, such as slope, local relief, elevation, and patterns of
landforms, for broad landform regions as well as for individual land-
forms, " ~urface configuration map based on computed local relief
is prepared for this topic, and includes landform diversions, landform
names and critical spot heights.

B. Information Details on Ma jor landform regions.

(1) Names, or other identification,
(2) Location and boundaries,
(3) Location and boundaries.

(&) Areal extent,



C. Information Details on the landform of plaing, hills and mountains.
(1) Specific data
(a) Name or other identification.
(b) Location and relationship to other landforms.
(¢c) Dimensions and areal extent,

() Pattern of arrangement (alinement, continuity) of

mountains and hills,

(e) Type of plain (low, high, level, rolling, dissected,

etc. ).
(£f) Elevation,

(g) Local relief (indicate basis for determining local
relief )., Identify Presence of isolated emineness or
depressions,

1 Plains - Flat, Local relief less than 15 m. (50 f4,).

Gently rolling., Local relief of 15 to
45 m, {50 to 150 ft. ).

Strongly rolling and/or roughly dissected.
Local relief of 90 to 150 m, (500 f%,),

2, Hills - Low. Local relief of 150 to 300 m, (500
to 1000 £+, ).

High, Local relief of 300 to 600 m,
(1000 tec 2000 f4, ),
5 lountains - Low, Local relief or 600 to 900 m,
(2000 to 3000 ft. ).
High. TLocal relief over 900 m. (3000 f£4,),
(h) Slope (in percent, degrees, or ratio)., TFor mountains
and hills, state whether near crest, middle, or base

and whether strainght, concave, convex, uniform, ter-

raced, etc,



(2

SLOEE

(3)

Percont Degrees  Percent Degrees Percent De gfoes
5 2%50" 35 10018' 80 38°,0
10 5%3 40 21 48 90 11%g
15 8%32" 15 24,° 1J 100 15°00"
20 11%9 50 26° 54 120 50912
o5 1,°00 60 30°58 150 56°20"
30 16%0t 70 31,7591 200 63°30"
(1) Surfoce characteristics (rocky, gravelly, smooth,

dusty, weter-saturated; with caves, moraines, alluvial
fans, lakes, lavae flow, sand dunes, playas, ete. ).
Hame, location, description and significance, ag
appropriate,

Speciel phenomena. Rock slides, earthquakes, volcanic

activity, floods, tsunamis, etc. GCccurrence or like-

lihood and period of occurrence,

Passes
(a) Name or other identification.
7 - . . .
(b) Location and reletionship to adjecent landforms.
(c) Flevation (zlso of bordering heights ).
(d) Apvroache s (widths, slopes, and whethor winding or
straight ),
(e) Sides: continuous, broken, or terraced,
\ o,
T) OSurface characteristics (smooth, dusty, water-satu-
3 j’
rated, gravelly, rocky; terraced, lakes, caves, mo-~
reines, alluvial fans; lava flows, etec. ). Name, loco~
tion, description and significance, as appropriate.
AY .
(g) Special phenomena, Likelihood and period of occurrence

of rock or mud slides, earthquakes, ete,
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3, Climate

A. Scope - covers all the significant characteristics of climatic
conditions such as temperatures, precipitation, humidity, winds, etc.
If the study is to cover the country or a large rogion, a major climate
reglons map may be included using the Koppon or Thornthawaite systems

Jo

of classification. If a relative small area, such as a province, is +to

be covered then a precipation map using isohyetal lincs will be more
significant, However, both maps arec generally inciuded in a study co-
vering a wide area, The location name of each meteorological and rain
gauge station arve generally shown on either map.
B. Information detaills.
(1) Overall description of the climate by seasons.
(2) Specific data.
(a) Precipitation (maximum, mean, minimum, mean number of

deys with precipitation; per month and year).

(b) Temperature (absolute maximum and minimum, mean maxi-

mum and minimum, mean; per month and year),

(¢) Relative humidity (absolute maximum and minimum, mean

maximum and minimum, mean; per month and year ).
(d) Cloudiness (mean amounts in tenths: per month).

(e) Surface wind (prevailing direction, mean spoed,

moximum speed with direction; per month),
(f) TFog (mean number of days; per month and year).
(g) Haze (mean number of days; per month and year),

(h) Eveporation (mean; per month and year),

L. Geology

A. BScope ~ covers the significant characteristics of the compo~

sition and structure of the eartih's crust. The map depicts the geolo-



gic formation and structurc of the area,

Bﬂ

Informetion details.

(1)

(2)

General description of the geologic history and structural

development of the arca,

Specific data.

Age of the formations .

Thickness and geographic variation in composition

and thiclkness,

tructure dincluding faults, folding and dip (attitude

of the beds).
Faunal assemblages in the different formations.

Topographic expression, i.e,, in temperate climates
limestone underlies valleys and other negative topo-
graphic forms+ in arid regions, they are residual

positive features,

5. Ingineering Geology

A

L,

Scope = covers a full description of rock types of an ares with

emphasis on their engineering characteristics and their potential suita-

bility ror use as construction materials,

B.

Information details.

(1)

Physical description.

(a)

(b)
(c)
(a)

Rock types (composition, comenting materials, color,

hardness).
Permeability.
Fractures (joints and faults) and cavernous openings.

Weathering phenomena (physical and chemical).



(

)

Ingineering aspects .

Stability (ability of rock to retain original posi=-
tion when adjacent supporting material is absent).

1 In natural exposures subject to continucl change

or landsides ),

[)e)

In cubs, tunnels, and excavotions.

Bearing strength (ability of rock to support loads

exerted by vehicles and structures or to withstand
pressures exerted by rock crushing apparatus).
Workability (case of drilling and blusting and/or

cutting and dressing).

-t

E._

ge (ability to transmit water through the naturel

foundations of buildings, bridgcs, dams, and other
3 {) 2 2

J

tructures ),

S
Suitability as support for sustained traffic by
heavy vehicles.

Sultability as natural foundation. for heavy struc-
tures,

Sultability as crushed rock. TFor base course, surfoce
course, concrete aggregate, bituminous aggregate,

ballast, riprap and £ill,

N P cq g . .

(h) Suitebility as building stone, roofing s ate, roofing,
ete,

(i) Suitability for the manufacturer of cement, lime,
bricl tile eotc.

Accessibility,

(a) Potential quarrying sites.

1 Areas of exposcd rock (outorops; no over burden),



2 Areas of unexposed rock (thin overburden; & mini-
mum of soil and weathered rock above firm fresh

rock).

(b) Situation of quarrying sites (location with respect

to existing or potential roads and railroads),
(L) ZIEnvironmental consideration.,

(a) High water table, solid and ligquid waste disposal,

zoning, etc,

6. Ingineering Soils

A. Scope - covers a full description of the soils of an area in
terms of engineering characteristics that affcet construction, state
of the ground movement, and suitability for construction materials.
Bach soil type iz generally mapped and excluded under +hree broad cate-
gories - course-grained soils, fine-grained soils and course-grained
and fine-grained soils, as defined in the Unified Soil Classification
System, For each soil type mapped, columnar diagrams should be included
in the text to illustirate the vertical arrangement and thickness of the
various soil layers., Wherever possible, the profile should include all

unconsolidated materials down to bedroci.
B, Information details.
(1) Physical espects.

(2) Name and location of soil type.

(b) Soil profile data., (thickness of so0il, profile charac-

teristics and engincering significance),
(¢) Soil particle data.

Sizes ond shapes of particles; percentage and

f-

composition of particles,
2 Composition of constituent particles.,

2 Hardness of coarse portion of soil.



b, Plasticity of fine portion of soil,
3 Cementing materials.

4 Soil structure (aggregation of particles).

(d) Dicinage characteristics (permeability, relation
to weter table).

(e) Porosity.

() Color.

(2) Engincering aspects.

(a) Stability.
1l On natural slopes.
2 In cuts and excavations.

Bearing strength of soil.

~~
o’
~

1 MNatural state,.

& Loss of bearing strength if soil structure

is destroyed.

b Zase with which soil structure is destroycd.

DD

Compactea statc,

?
H

PR

a lase of compacting.

b Amount of moisture required for optimum com-

paction.
(¢) Compressibility (differentisl settling and subsidence),
(&) Shrinkege and expansion (with drying and wetting).
(e) Susceptibility to frost action.
(f) Vorkability.
1 Bagse or difficulty of excavation,

2 Relation to moisture contont.



3 Remolding characteristics.
(g) Engincering test data.

(h) Suitability for vehicular movement (capacity of un=
treated soil in various states (wed, dry, etc.). to

support occasional or sustained vehiculer movement ).

Suitebility as natural foundation and subgrode (in-

Py
e
g

cluding the nature, extent, frequency, and severity

£

of ¥mowm structural failures).

(j) Suitability as base course.

1
o]

nsorted (natural mixture of particles).
2 Sorted (separated into various particle sizes).
(1) Suitability as surface course (wearing course).

A

1 Without treatment.

2 With addition of binder.
3 As binder.

(1) Suitability as aggregate.
1 TFor concrete,
2 TFor bituninous mixtures.

n Suitability for f£ill and embankments,
Yy

(n) Suitability for other construction uses.

7. Suitability for Road Construction

A, Scopc - covers all significant environmental characteristics
of the earth's surface in respect to its suitability for road construc-
tion. A map is generally prepared depicting restrictions to alinements

and the degree of difficulty in grading.

ol

L=



B. Information details.
(1) Terrain and alinement.
(a) Surfoce configuration (flat, gently rolling, rolling

or dissected, hilly, mountainous ).

(b) Slope (in percent or degrees ).
b

(¢) Iand use (forested, cultivnted, gressland, ote. ).
(d) Tmgineering soil types.

/ . . . s | . .

(e) Alinements (unrestricted, partially restricted,

severely restricted),

¢

(2) Foundations and drainage.

() Foundations rated (good fair, or poor) bascd on soil

characteristics.

Drainage (runoff characteristics, internal drainage,

&)

~~
o
e

looding potential, swampy or mershy).
(3) Construction materinls and water,

(a) Construction materials (types and uses, location

and distance from site),

(b) Water (amounts available and scasonality, location

of wells or springs, distances of watcr sites),
(L) Construction operations.

. . / - s e .
Grading (amount and degreec of difficulty, clearing problens,
cut and rill requirements, bridging and subdrainage require-
nents, climatic problems ),
8. Soil Moisturc Regions
A, Bcope - covers a full description in terms of the areal extent,
depth, frequency and duration of wet, moist and dry soils of the area.

In temperate and frigid zones, frozen ground and snow cover are included.

£E-10



Dircect foctunl date on soils moisture reglcs arce gencrolly difficult

to obtain or lacking ond, morc comimonly, they arc inferred from infor-

mation on soils type, surfrcc configuration, vogototion, surfdce drai-

nage and climete.,

A map dis dnclude to depict the soil moisturce rogimos.

B, Information dotails.

(1)

(2)

Soil moisture regines.

The arcal coxtent, depth and durction of:

WG

s30il ~ condition of ground when its porc space,

-

Pty
o
A

to o depth of about 20 cin., iz almost or completely
fillcd with woter,

(b) Moist soil -~ condition of soil when its moisturc

4

content, to a depth of about 20 cn., is intcrmediate

between those of the wet and dry states.

(¢) Dry soil - condition of soil when its pore space,
to a depth of about 20 cn., is cssenticlly frec of

water.

~
oy
~_r

Frozen soil - condition of soil when the wator in
the porc space, to a depth of about 20 cm,, is
transformed into decc which binds the soil into a

hard scolid mass,
Factors influcncing the soil moisturc rcgimes:

N . . . ) .
(a) Preeipitation - the location, froqucncy, and amount

of rain, snow and other forms of precipitation.

(b) Temperaturc - significant scascnal ond daily varia-

temperature changes (such as thosc when rain becomes

B-11

ticns, cspecinlly the frequency and timing of critical



{c) HBualdity and cvaporation - the coffcet of thesc condi-

tions upon the wet ond molst states of the ground duc

to their ability to prolong or reduce the wetting and

softening cffect of preceipitotion, thawing, or inunda-

tiol’l;

[ s - s v o .
(&) Winds - the effoct of provailing and/or seasoncl winds
in directing precipitation against certnin exposcd

~reas or in ailding or rotarding the drying out of the

ground,

> ) offect of noturcl surface conditions such

,\
©
-
-3
i
O
G2
O
i3
o]
5
)
‘_I

o8 configuration, altitude, slope, vegetation cover,
drainege characteristics, the degrec and depth of soil
permeebility, the naturc of soil subdrainage, and the

eficet of moisture on bearing capacity of soils,
9. Construction

A, Scope - covers the natural, processed, and fobricated materials
required by the construction industry for building and meintaining struc-

XY

tures and facilities. A map is genorally includcd showing the types ond

arcal distribution of unexploited deposits, types and locations of ex-
ploited deposits, types and locations of cxploited devosits and Dro-

cessed and fabricated materials installotions.,
B, Infornation details.
(1) Notural meterials deposits

3, - - - 03
(a) Uncxploited deposits ( o, g.

gypsun, limestone, laterite

1 Tocation,

2 Arcal cxtont.
2 Gencrel quality and quantity of material.,
L4 Accessibility of deposit,

B-1z



(b’

(2) tWimber s

)

Sxploited deposits (cege, quarrics for building stonc,

crushod stone and aggregate, stone for cement; clay,

sand, gravel, and laterite pi

i

]

WO

fon

(%1

s: slag damps).
Nange and locations.

Arenl cxtent.

Gencral quality and quentity of material.
Transportation service required for product.
Genoral destination of product.

Exploiting company.

Wame, location, ovmership.

fe

Nunbor of employces.

fo

¢ Equipnent (type, quantity, condition).
d Kormal output.
¢ haximum output capecity.

N

bundSo

Unexploited stands (gonerally covered in the Vegeta-

tion topic).

Exploited stands.

Classification.

Apreal extont;

Present volunc of stand.

Transportation service required for product.

Destination of output.

Logging ceapany (savmilling and combination sawe-

1illing-logging aampanies are treated in parcgroph
o) -

(—7) )Kg/’ belOw),

G

o DMeme, location ovmershin,
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b Number of employees,

¢ Aguipment (type, quentity, condition).

d Lormal output.

¢ Haximum output capacity.

(3) Processed and fabricated materisls installations.Types of

construction materials installations on which information
is to be included arc:
(a) Gyosum products plants,
(b) Lime products plants.
(¢) Cement plants.
(d) Glass products plants,
( Steelworks (structural and reinforcing steel pipe).
(£) Coment and concrete products plants.
(g) Sawmills (dincluding savmill-logging -companies and
planning mills).
h) Brick and tile works.
Bituninous matorial plants.
) Roofing material plants.
k) Building hardwsre plants.

10, 3Mineral resources

A, Scope - covers unexploited and exploited minorals in the ares,
to include the location, description, and size of metal, rare metal,
non-metallic and mineral fuel deposits. A ma» is included to depict
the types and locations of mincral resources.

B. Iniorm.tion debtails,

(1) ilineral devosits.



—~
N

(a) TLocation (province, geographic coordinates, ctc, ),
I . .

(b) “eneral geology and mineralogy,

(¢c) Production and rescrves.

(a) Owner, name of company, operating deposit of organi-
zation that made survey).
(e) Type of operation (underground mine, open pit, placer,

N

te. ).

0]

kiineral occurence (surface indication of possible mineral
£
w

b) Tdentifying mineral.,
(¢) General geology and mineralogy.
Types of minerals (not all minerals are listed).

(a) 1Iron,

{(b) Iron alloys.,
1 Chromium .
2 lianganese,
5 Holybdenum.
4 Tungsten.,
5 Nickel.
6 Vanndium,
(¢c) Bese metals.

1 Antimony.
2 Copper,

3 Arvsenic.
Lo TLead

a~15
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~~
)

3

S

)

Tight and precious metals:

A

Mercury,
Tin

Zinc.

Aluminum.

LR

Lithium.

Magnesium,

Titoerium,

Gold,

Platinum,

Silver,

Lare metals .,

1

[

iro

]

&
i

Water reactive metals

l._.l

.
b

i fro

=

Beryilium.

Germanium .

Coleiunm,

Hon-metals .

]

"
[}

-~

.
b

Asbestos.

Basite,
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5 Boron.

L Tluorite.

5 Graphite.

6 Gypsum.

l, Phosphate rock .
8 Prcclous stone.
9 Salt.

10 Sulfur.
11 Tale.,
12 Vermiculite,

(h) Mineral fuels .

o e
v} =
o W]
&) oF
ot o
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11. Soils - Agriculiure

A, Scopc - covers the pedological description of soils of an
arca with emphasis on their characteristics, use and managcment Pro-
blems. A map is included to depict the local soil series units or

Great Soil Group units of the area,

=17



B, Information details.

(1) Name of soil unit (local series, great soil group

(USDA 1938), 7th Appropriation (USDA 1960).
(2) Physlography and parent material,
(3) Surface configuration and dominant slope.
(4) Drainage characteristics and permesbility,
(5) Soil profile characteristics.

(a) Surface soil (color, texture, structure, ph,

thickness ),

(b) Subsoil (color, texture, structure, ph. thickness)

N
Q
~—

Depth of limiting layer,
(6) Fertility.
(7) Crops, forage plants, trees.,

(8) MNanagement problems,

12, Vegetation

A, Scope - covers the significont characteristics of vegetation
regions and their vegetation types. Vegetation is gencrally considered
to comprise four broad classes or types: trees, shrubs, grasses and
crops. A map is included depicting either vegetation regions or indi-

vidual species or crops,
B, Information details
(1) Trces and shrubs.

The following requirements apply to both large and small
units within a major vegetation region, (Although trees

and shrubs cre to be treated as separate subclements,



they are covered jointly here, because of the similerily

of information requirements ).,
(a) Tree (shrub) subarees.

1 Location and areal extent of trecs (shrubs) and

clearings. Percent of area covered by each,
2 Name, or other identification,
3 Plant associations:

a Principal specics (nemes, proportion in per-
cent, density or average spacing, height

renge, diameter range ),

b  Undergrowth species (names, proportion in
percent, density or average spacing, helght

range, diometer range).

L. Canopy: structure (continuous, open, broken
o By s ’

and seasonality (color, defoliation). (For
shrubs: Foliage -- density and seasonality).

5 TForest litter: composition, nature and depth
of duff; abundance, type and condition of fallen

trees, logs and branches; prevalence and condi-
P g ;

tion of dead trecs.

Management of forests (extent to which improved)

fon

and exploitation practices (cutting and replan~
ting ). ‘Policy in clearing fire lanes, including

thelr width, spacing, and location,
(b) Principal tree (shrub) species.
1 Name Brglish and botanical).
2 Height (average).

3 Growth form (triangular, ovate, linear, etc. ).
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N

L Diameter (average).

5 Leaves (broadleaf or neecdleleaf),

6 Period of defoliation,

7 Roots (structure, size, toughness).

8 Buitebility for construction,

9 Special factors (toxicity, irritancy, thorniness,

edibility).
Gragses,

Plants such as cattails, reeds, rushes, and sedges,
which are grass-like in appearance, though not grasses
in a botanical sense, are included. The following re-
quirements apply to both large and small units within

a major vegetation region,
(a) Grass subareas.

1l Location and areal extent,
Name, or other identification,

Principel species (names, proportion in percent,

[d
2

density, height range).
L4 Seasonality (dates of growth, color),
(b) Principal grass species,
1 Nanme (Bnglish and Botanical),
2 Date of maturity, and height,
5 Life span,
4 Growth habit (even or bunched distribution)

5 Suitability as forage,

6 Special factors (toxicity, irritancy).



(3)

Crops,

Crops include plantations, orchards, vinsyards, and
cultivated fields (including land temporarity follow

as part of a crop rotation system), but the term is not
o be applied to managed rorests, pasture, and arable
land suitable for cultivation but not utilized. The
following requirements apply to both large end small

units within a major vegetation rcgion.
(a) Crop subareas.

1 Location and ercal extent.

2 Nawme, or other identification.

-, . - 4 . .

3 Frincipsal crops (names, proportion in percent,
density or spacing, height range; if applicable,
months plantcd, cultivated, and harvested); crop

rotation practicos,

4 Canopy, foliage, or stand (as applicable:

structurce, color, defoliation, density, dates

of growth).

5 Types of farming (irrigated, dry, etc.).
6 Specicl factors associated with crops {irriga-

tien ditches, flooding, terraces, hedgerows,

dikes, stone or other +types of fences, stakes,

o

poles and wires): location and characteristics,
(b) Frincipal crops.

1 Tree and shrub crops. See (1) (b). Principal
tree (shrub) specles, above; add: month Trult

or wood is harvested.

¢ Grass end grain crops. See (2) %Y, rrincipal

]
¥

srass, above; add: months of planting and hare
vesti

esting.
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13. land Use

1

cope - covers the actual and swecific use of the land surface

T

Ao
to include manmade and natural features. The categories of land use
presented below are those developed by the International Geographical

Union; these categories and subcategories should be selected, altered,

“ O

) ki

and auguented to it the scale and area to be studied. The map included
should depict the land use categories adapted to the region being

studied,
B, Information details

(1) Scttlements and associated nonagricultural lands while on

)

the sriall-scope map it will not be possible to do more

{I ]

han indicate by one symbol, the areas covered by cities

ot

O]

nd towns, in areas where largescale maps are used it may
3 [ iy

o

¢ desirable to distinguish between different types of
settlemwent on the study maps. Accerding to need, local
classifications may be used to distinsuish between dif-
Terent phases of urban land use of functional zones.
Extensive surface mining arcas, including land devastated
owlng to mine operations should be indicated and explained

in accoupanying notes.

(2) Horticulture
This category should be used to include all intensive
cultivation of vegetables and small fruits (as dis-
tinguished from tree Pruits). The category, therefore,
covers such agriculturc as truck farming in America,

rket gardening in Britain and other Buropean countries,

&

as well as the production from larger sardens and allot-
ments, vhether the crops are grown for sale or not. Vhere
vegetables are grown in rotation with ordinary farm CTops
the area should be recorded as category (4) cropland.,

This category of horticulture also includes the "garden

E=22



(3)

cultivation™ of tropical villases - for example, in Thai.-
land, lialaya, etc., where the villagc co wound usually in-
cludes uixed vegetables such as yamgs, potatoes, with fruit
and sowetimes with small numbers of palm trees, bananas,
¢tCo

Tree and other perennial crops

A very vide rangze is covered by this category and the land

to be included will difier very much from one part of the

D

world to another, so that in each different survey, or on
cach survey sheet, the crops concerned should be named or

3 o

ndicated by means of symbols, In the tropics there will

e
~

be included, among others, rubber plantations, cocoa

plantations, coffce plantetions, tea gardens, palm oil

plantations, coconut grovses, citrus orchards, cinchona

b

plantations and banana plantations. In middle latitudes

the category will include citrus orchards, orchards of

deciduous fruits -~ such as apples, wpears, plums, cherries,

pcaches, apricots, and figs - also olive groves and

P

vineyards of diffcrent types. The catsgory should also be
used to include the groves of “cork oaks” (as in Portugal)
and also sucn rarc cases as plantations of pine trees
growin cspecialily for the production of resins and turpen-
tine. The category should alsc be used to include such
perennisl crops or cultivations grown without rotation as
sisal and manile hemp, but sugar cane or alfalfa, although
grown on the same piece of land for a number of yecars
should be rccorded as growinz on cronland.

Cropland

(a) Continual and rotation cropping.

(b) Land rotation

The cropland will include both plowed land and land cul-

tivated by hand. By continual crops we mcan, for example,



(6)

ricc, which is oiften the only crop grown year after year
on the same land, also sugar canc and such mono-cultural
crops as wheat and corn., By roftation crops we include
those grown in a fixed or wvariable rotation, including
fodder grass, clover and alfalfa, which may occupy the
land for two or threc ycars. Crop rotation includes
“current fallows,™ that is land which is rested for a
short period (not cxcecding throe vears ).

By land rotation we understand the systen whercby cultiva-
tion is carriod on for o few yesrs and then the land
alloved to rest merhaps for a considerable period before
the scrub or grass which grows up 1s again clearcd and the
land recultivated. In such areas, however, the farms or
settlenents from which cultivation tokes nlace are fixed
and the cvltivation of the land is the dowinant occupation.
The secondary grouth which is allowed to eoppear has little
or no cconoyic i-mortance., This is din oontraét to the

forest with subsidiary culiivation mentioned later.

iy

Improved perranent pasture (managed or encloscd)
This is a type of land usc well understood in countrics

Llike New Zoaland and Britain vherc controlled grasing is

oa |

carried on in small cnclosced fields; the grass being

i~
O

nanaged by manuring, sometimes by resceding, by liming, or

O‘\

in other ways. Often the grasscs, including clovers, have
been introduced so that the pasture is not “natural'.

Some land of this sort is grazed; other is cut for hay or

C"

)

dricd grass. In other countries, such the United
5

States, this category of land is less distinctive but

would dnclude land such as the Iintensively stocked grass-—

o
L

airy belts.

Cu

ha

o

lands o

Unimproved grazing land

[iled
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(7)

This may bo described as cxtonsive pasturc or range land.
It sy be enclosed in large vnits but is not as a rule in
small ficlds., It is not fertilized or deliberately manured
though it may be periodically burnt over. The vegetation
is thet vhich is native to the locality although the
characteristics of the vegetation have often been modified
by grazing or occasionally by the introduction of non-

local »plants,

A sroat range of vegotation is included, frow tropical
& & 5

(]

sovanna to arctic tundra and as far as possible the type

b

-

of vegetation should be described on the nap or accompany-

ing notes., Tor example, this category will include sa-

vanna (or srassland with scettered trees where the grass
is douinant), tropical grassland (cog., 1lanos), stoppe
land, dry pampas, and short grass prairie. The category
will also include such range lands as bunch grass and
soge brush ond crcosote bush, as well as the vegetation
of the iHigh Veld and the Xaroco of South Africa. It will
clude the heather moorlaonds and heath lands and grass
moorlands of Europe. It is cleer that special care must

be taken to distinguish thesc vory varicd types.
There arc wmony arcas of such land which ot present are not
used in diffcrent morts of the world though they differ

but little from thosc vhich arce uscd for grazing, They

should be noted on the map or in the text.

“nodlands

Forest and woodland will be found to differ very greatly

from one part of the world to another. The main categorics

hy

~

sugnested refer to the morphological character of the

forest, indopendently of the age of the tree,



Densc.  Forests where the crowns of the troos are

touching.

D

peie Uhere the crowms of the trecs do not touch

nd the land betwoeon

o

is occupicd by grass or other
ground vegetation, Vhere, of course, the trees are
very sparse such land comes into category (6)

(grazing land),

Serub.  Is used to designate vegoetation such as the
naquis of Burope, chaparral of North Awerica, mallce

and aulga of Australis and the acacic thorn scrub of
)

r\

swemp Forests, both frosh water and tidal (mangrove ).

Cut over or burnt over forest arcas not yet fully

reclothed,
Forest with subsidicry cultivation.

1 Shifting cultivation, where patches of land arc
recloarcd for culbtivation from +time to tine,
usually but not always

» by wondering tribes.

CeCIrOp cconony.  Somcvhat similar is the
syster, for cxample in parts of castorn Canada,
vhere holdings consist mainly of woodlond but
vhers sowe cultivation is carricd on subs sidiary
to the verking and cencgement by replanting of
the Forest land.

23 '

The typ2 of forest, whoethoer dense, open scrub, can
usually be distinguished by syibols into the follow-
ing: (c) evergrecn broad-lecaved, (sd) semi-deciduous,
(@) deciduous, (c) coniferous, (m) mixed coniforous

and deciduous., In addition, in nany parts of the

world it should be possible to nemc the dominant

st
U

N
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species or groups of trees and indicate the type of
undergrowth, It wnay also be possible to indicate in
broad outline where forest land is belng cowmercially

wploited.
(8) Swanps and marshes
() Unproductive land

A great variety of land is also included in this category.
Considered in relation to land use it appears bare, and
though it may support lowly forms of plant life is es-
sentially unproductive. Barren mountaing, rocky and sandy
deserts, moving sand dunes, salt flats, and icefields are
exa:ples. Fotential use, such as land capable of irriga-
ticn, may be indicated and considered but it is the pre-~

sent position which should be mapped.

Tamporte

shere land falls into two categories, as olive groves with
cultivation of wheat between the trees, this should be in-

dicated by a combination of the appronriate symbols.
N PPIYOY

1o TLand Potential

A. Scope - The land potential or land capability classification
system as described here has been developed by the Land Development De-

partment of the linistry of MNational Development of Thailand.

This classification system is a type of interpretation that can be
J oI Ry

made from soll surveys. It is an interpretive grouping of soils nmade

primarily Tor agricultural purposes. In this system soils are grouped
at two levels or categories Land Potential Clesses and Land Potential

subclasses, The Land Potential Classes are broadly grouned soils ac-

:

cording to the degree of limitation in their use or hazards encountered
when they are so used. The Land Potential subclasses are narrowly

grouped soils according to the similarity in the types of limitations,
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A nurlber of assu.ptions must be nade when soils are to be grouped con-

sistently within the capability clessification. The potential classifi-
cation is an interpretation based on the combined offects of many soil
characteristics or risks of soil damage, limitations in use, nroductive
capacity, and soil managewent. Slope, soil texturc, soil depth, effects
of past erosion, per:eability, water helding capacity, types of clay,

etc., are considercd permanent soil qualities and characteristics

This Larnd Potential Classification system containd Classes I

through VIIT for upland crops ond Classes T through V for paddy. Tach
class includes neny different kinds of soils. 4 practical level of
managesent is essumed.  Clases § through IV include soils for both paddy

and upland ceops thot can be used Tor cultivation without severe risk of

damage to the soil. Somo soils are used for growing rice in the rainy
scason; these soils nay be groupcd with soils in one class according %o

hazards and limitations when used for rice, and grouped with soils in

another class when vsed for upland crops. Sowc soils that are too steep

for cultivated crops may be planted to rubber, fruit, or other tree
crops, with little disturbence or damegze to the soil: in such cases

soils will be classified as Classes VI or VII. ‘lowevor, this does not
4

irwly that these steep soils cannot be used for tree crops. Soils

sulted for cultivation may alco be sulted to other uses such as pasture

hen soils are grouped in Classes I through IV, it docs not

-
418 80 g

roun=d should be cleared and farmed.

Soll for rice are different than those for

unland crops. For this reason a Land Potential System that cncoupasses
both rice and upland crops would be difficult to interpret, and would
be too complicated for most poople to usc. Thorefore, this system is
separoted into a classificotion for rice and another classification for
upland crops.

rm

ztion for upland crops as used in Thai-

The land wotential ¢

]

land closecly parallels the Land Copability Classification System of the
a

1 el

soil Conscrvation Service, United States Dopartnent of Agriculturc.



Both classification systems group scils into cizht broad capability

classes. The classification for rice was developed in Thailand and it
grouns soils into five broad clossos.

TIAL CLASSES °0R PADDY

So0ils in Class that restrict their

use for ricec,

CLASS P~II. Soils well su

r—)

for padd, 1nna
Y.

Soils dn Class P-IT have slight hazards or limitations that

restrict their use for rice,

CLASS P-IIT. Soils Coirly well suited for paddy land

~1IT have moderste hazards or limitations that

38 P-IVe  Boils poorly suited for paddy

50ils in Class P-IV have scverc hazards or limitations that
restrict their use for paddy land.

'

LASS P-V, Soils gencrally not suited for paddy land

5olils din Class P-V have sovere limitations, difficult or im-

possible to correct, that malke them unsuitcd for rice.,

LE&MD POT

02 UPLAND CROPS

CLASS U-I, 50ils Very well suited for uplond crovs
fleinndertisl Shrleivell Wl MR HPR

strict their

11
<t
e
prs
‘_J
e
O
4]
L—]\_
.
o
ot

50ils din Class U-TI have few lini
usce  They are suited for growing many plants, and they may be

used safely for cultivated crops, pasture or woodland,

or ‘upland crops
* see page 32
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S0ils din Class U~IT hove slight hazards or limltations thet
cstrict their usc., Thoy are sulted for many cultivated crops
and for pasture and woodland, Choice of crops is not as great as

{‘(

it is for Class U-IL,

vell suited Tor upland crops

h

£oils falrly

Soils in Class U-IXT have moderate hazmards or limitations that
restrict thelr use., Choice of crops may be linited, however, these

soils nre sulted for cultivated crops, pasturc or woodland.

GLASS U~IVe  Soils poorly suited for upland crops

Sodils in Class U-LV have sovere hazards or limitations that
restrict thelr use. ¥Feny solls in this olass are suitable for
cultivation for a few years, but when fertility declines, they arc
abandoned. Some soils in Class U-IV are well suited for spccial

crops, such ns frults, rubber, and coffec,

© or no orosion fnzord, but having

al to remove, making them un-

d for upland cr

some solls in Class U~V are flooded fur leong periods, or are
to frequent overflows. Some sare shallow to laterite.
Common crops camot be grown, t these soils mey be suited for

pasture, woodland, oxr other spceial crops.

CLASS U~VI. Seils having scverc liaitetions that .acke them

generally unsuited for OU7uLV&t¢Oﬂ and limit their usc to pasture,

PO, amm e A a mmea

_ wildlife Tood and cover, and water supply.

L AL e b ek o s e e e a Bt e, A it - S -

e e

Soills in Class have limitations thot cannot be corrccted,

s

or corrcction 1s not sible, Some of these soils can be uscd for

tree crops. or for other crons if uwnusually intensive management

practices arc used.

CLASS U~VIL., BSoils heving very scverc liwmitavions that makce theia

unsuited for cultivated crops, and that restrict their usc largely

%~30



o _woodland, wildlife food and cover, water SUppLy _and recreation.

2

Soils in Class U=VII have limitations that cannot be corrected.

CLASS U~VIIL, Soils and land types havingﬂ%ipitat}ons_thatﬂggg—

clude their use for commercial plant production, and restrict their

use to recreation, wildlife food and cover, and water supply.

Badlands, rock oubcrops, limestone crags, sandy beaches, river
washes, mine tailings, and other nearly barren lands are included
in Class U~VIIL.

DERTNTTIONS Of LI ITATICNS FOR LAND POTENTIAL SUBCLASSES

Capability classes group soils according to the degree of
Jimitations or hazards. Capability subclasses group soils within

class according to kinds of limitations.

Dight_suoclasses or kinds of limitations are recognized

1, Bubclass e=-erosion. Trosion susceptibility and past
erosion damage are wajor soil factors for placing soils

in this subclass.

2, Subclass s-soil limitation in the root zone, This subclass
is wmade up of soils for which major limitations are pro-
blems such as shallowness, unfavorable texture, stoniness

or low Pertility difficult to correct.

%, Subclass m-lack of moisture for plant growth. This sub-

class consists of soils on which plant growth is severely
reduced by lack of moisture af'ter short periods of little
or no rain. This linitation is due either to inability of
s0ils to hold sufficient water to maintain plant growth
during dry periods, or to lack of water for plants in dry

seasons, or both,

L, Subclass t-unfavorable topography. Subclass t is made up

of soils whose high topographic position or distinct
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micro-relief, such as an abundance of streamn channels,

Timits its use for crops.

5, Subclass f-flooding. This subclass is made up of soils
susdepfible to flash floods, or in the case of upland
crops, prolonzged deep flooding, or both, which damage
crops or limit choice of crops. In areas where flood
water rises slowly and floating rice is the main crop,

prolonged, deep flooding is not a limitation for rice.

6, Subolass d-impeded drainage. Subclass d consists of soils
whose use for crops is limaited by excess water. Wetness
js caused by high water table, slow permeability, or slow

surface drainage, or combination of all three.

7. Subclass x-salinity or alkalinity. Subclass x is made up
of soils for which the major limitation is salinity or

alkalinity.

2, Subclass a-soil acidity. Subclass e consists of soils
for which strong acidity, difficult to correct is the

pajor limitation in their use for crops.

% Tor additional details see - Soil Survey Interpretation
Handbook for ortheast Thailand, No. 60, Part II ~ Land
Capability Classification (Report SSR-60-1 967) by D. L. Callup,
et al.; July 1967, Land Development Department, Bangkok,

Thailand.,

15, Surface “ater Resources

A. Scope -~ covers the physical characteristics and hydrologic
data of all natural and certain artificial drainage features, and the
characteristics of those regulatory works which restrain or contain
their discharge. Refers to all watercourses (streams, canals, ditches,
etc, ), s*nnding bodics of water (lakes, inland seas, reservoirs, etc. )

and flooded or wet areas (swamps, marshes, irrigated areas, areas sub-
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ject to inundation, etc. ). The mep (maps) depicts the drainage network,

drainage basins, gaging stations, meteorological and rainfall stations,

dams, reservoirs, swemps and marshes, arcas subject te flooding, ctce

B, Information detells

(1)

(2)

tenoral information on major drainage basing, including

those which extend beyond the political boundaries of the

country.

(a) ilajor drainage reglons.

2., Drainage types and general characteristics.
%, TLocation.
o Areal extent.

1) Relationship to other geographic elements, Landforms,
k 5} o & 5 2
climate, vegetation, rocks and soils, culture

features, etc.
Drainage features.
(a) Rivers, streams, canals, ditches, etc.
1 Namc ox other identificaetion, and location.

Channel cheracteristics, (length, profile,

14
13

sradient of stream bed).

Bottom characteristics (composition, depth,

Y]

firmness, umsual conditions).
A Tlow characteristics.

s ronsurements and periods of occurrence at low,

nigh, and mean woater of depth, width, volume

sl

of discharge, and velocity (minimum, maximun,

N
and meanj.



b  Special phenomena (crosscurrents, undertows,

cddics, floods); periods; area covered;

(XY

destructive effects, Tidal effects at low,

high, ond mcan tides.

5 Physical and chemical characteristics of water
(turbidity, color, odor, taste, teuperature,
chemical couposition, becterial pollution,
seasonal veriations).

6 DBank characteristics (composition, stability,

height, and SlOpO>o

Regulatory structures (leveces and dams ).

I~

Tslends, bars, shcals, and rapids (nanc, size,

N

surface roughness, elevation, and pattern).

9 If applicable - ice (earliest, latest, and mean

A

Vel

freezing and breckup dates, extent of frozen

carrying capacity;

v

surface; thickness of ice

we

and frequency and location of ice jems ).

10 Kind and prevalence of animal and vegetable lifc.

11 Type and locavicn of crossings (structures,

ferrics, ctcs ).

Takes, reservolrs and ponds.

1 Neme or other identification, and location.

Tength, width, depth and surfacc areca at low,

Y

high, and mean water; periods of occurrence of
gach.

3 CGage locations and periods of record, zoro gage
clevations, mecan and extreme gage heights and

f occcurrence.

o]
&
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), Shore charactsristics (composition, stability,

height, and slope).

Physical and chemical characteristics of water

o

(turbidity, color, odor, taste, tomperature,

chemical composition, bacterial pollution,

6  Bottom characteristics (composition, depth, and

Py

23

firmness of matorial, unusual bottowm conditions,

I~

Regulatory structurecs.

co

Islands, bars, and shoals (name, size, surface

roughness, elevation, and pattern).

Tf appliceble - ice (eerliecst, latest and mean

ho

freezing and breskup dates; extent of frozen
surface; type and thickness of ice; and carrying

capa ity)g

10  Kind and provalence of animal and vegetaeble life.

11 Type and location of crossings (structure,

forrics, etca).
s ~
(¢) 1liarshes and swamps.

i
ks

o 3 A . .
Tnformction in (b) above, as applicable.

Supperting deta.
(a) Hydrographs for rescrveirs.

(b) Tabular hydrologic data (daily, mean, maximum, and

Ainimun d runoff during dry season, annual

scharges,

is
volune, otc,

E

(¢) Tabulor dnta on dams {location, size, when construce~

ed  use, ctc.). Sce Elcctric Pover.

.

-



! "1 o . e - »
(a) Gaging stetion data.
Svaporation statistics,

npoasonal variction of flow characteristics for a wet
year, average year and dry yoar)o
() Flood probabllity +tables.,

'

16, CGround ‘ater Resources

Ao Scope - covers the full descriptions of quantities, gqualities,
avallability, accessibility, and distribution of ground water supplies.
Includes both direct factual deta on existing ground water resourcecs

f

O

]

- area, and basic allied information that can be used to make in-
terpretations of +the ground water potential of an areca. Bagic allicd

information includes information on surface configuration, geology and

]

surface drainage. Includes & nap depicting the distribution of +the
potenticl and exlsting sources of ground water as %o quantity and

guality.

B.  Information dctails
(1) Txisting water supply sources

(a) Relative importance of ground water in the overall

(b) Relative importance of dug, drilled wells, and

springs in supply of ground water,

(SR

=

Distribution, relation to topography; altitudes

ol collars,

2 Well characieristics.,

a Tocation.
b Diameter and depth.



-

¢ Casing cr lining used; depth anda reason.

d Screen or perforated casing used; depth.

¢ liaterials and asquifers penetrated; well logs.

S

3 Yield of aguifers bapped by wells.®

{
¥

o4

g Statlc level of water, with seasonal varia-

tions,

o
=

nitial yield,
ie Initial flow, if flowing well,
ii. Initial yicld on purping at static lovels.

¢ Rates of drawdown at specificd yields.

d Sustained yield (after prolonged pumping).

¢ iaximun drawdown (at specified sustained
yield),

£ Rate of rccovery atv static level after pumping.

g Fluctuations in yield.

2 [y

i, Seesonal fluctuations.

d—
5
)
i
[_..I
o
=
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@]
=
o
[
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ii. Records of pas

(=

Tffect on yicld of ncarby wells tapping same

aculfer.
i. Svacing of wells.

ii, Iffect on static level of pumping ncarby
wells,
L. Quality of water tappcd by wells, **

2 Dissolved solids,

ii, Deleterious substances; type of sourcc.
iii. Totel dissolved substances; analysis,

* see page 40
 gee page 40




(a)

/

)

Y

L

oy o

iv. o volues.

b Bacterial contanination; sourcces.

¢ Turbidits

4 Color, odor, taste.
o Tenporature

£ Variations in quality of water.

s
jan)

Tocetions and spacing; rclation fto topography.

b

Natural yicld and secsonal verlation.

Yield after development.

tlethod of development.

Record of previous reduction or failure of yield,

Quality of water ta ed by sorings (sce items in
A A O

para (1)col, above).

(a) Distribution of potential sources.

[ro

i\.)\l

Tadividual potential sources.

Tocation and depth.

£

Trpected yield.

Txpocted guality (see items in paragraph (1>ceg,

Development problems (including special difficul-

tios in arcas of hardpan, etCo )o

o Tasc or difficulty of siting and digging wells
and springs and drilling wells; nced for rein-

forcament ofter digging or drilling

S O



b echarge rates; possible artificial recharge.

¢ Probable hydrostetic pressures; estimate of

£

i
<

puimping regquirerents
d  Probable damage {rom overpumping.

1o Lowering of water levels.
ii. Encroochment of salt woter.

iii. Reduction in aquifer pormeability.

Construction Problems.

Probleit arcas: places where construction is adversely

et

affeeted by the presence of ground water at or near the
surfacc,

() Tocation of arca(s).

N~

(b Depth of ground water, including:

1  Scasonal fluctuations.

'

ii. In ocecurrecnce of local perchcd ground wator

bodies,

iro

Criticel depths: lovels at which ground water
hanpers or provents the construction of roads,
eirfields, building foundations, underground

installations, ete.

~—~
(@]
—r

Prainaze of ground water inte specificd construc-

tions.

2 Tesc or difficulty in controlling rate of flow.

(d; Chewical offects of ground water on construction

materialc (corrvosion, scaling, flaking, pitting,
ctco )e



"
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uantitative terms:

Large - liorc than 5,450,000 liters per day (more than 1,000 gallons

per minute),

loderate - From 545,000 to 5,450,000 1pd {100~1,000 gpm),
Smell - From 54,500 to 545,000 1pd (10-100 gmp). |

Very small - Irom 5,450 to 5i,500 1pd (1-10 gpm).,

Meager - Less than 5,450 1pd (less than 1 gpm).

Qualitative terms:

Brackish ~ Contains more than 250 p.p.m. either dissolved chlorides
or sulfates, contains less than 2,500 p.p.m. total

dissolved solids; tastes salty to most people.

Salty - Contains more than 2,500 p.p.m. total dissolved solids;
generally importable,
Hardness terminology:

Soft - 0~55 parts per million (p.pem.) of CaCO3

S1ightly hard - 56-100 pap.m. of CaGO

3
Very hard - dore than 200 p.p.m. of CaCO3

17. Population

£, Scope - covers the distribution, number, age and sex structure,
rate of growth and ethnic composition of the population. The map de-—
picts population density (persons/ka) by political subdivision and
the size of cities. A population distribution nap (dot pattern) can
be substituted or included in addition to the other map. The latest

official census figures or estimate figures should be used.
B. Information details

(1) Date of population survey.

L0



(2) Politicel subdivision (country, province, etc.).
(a) Name.
(bv) Area,
(o) Number of persons by:

1  Age groups,

2 BeXe

S thnic group,

Birvh rate, death rate, growth rate.

(
(¢) Density (pGTSOﬂS/ka>o



18,

AS

and the distribution of facilities,

Lducation

Scope -~ covers the characteristics of the educational syste

8

The map depicts the location and

type of educational facility; may include the percentage of school

age students enrolled by district.

B, Information details

(1) Pational or local organizational structure of the

educational system,

(2) Yearly fiscal investment (national or local budget).

(3) Fdaucational statistics (primary and secondary),
(a) Iumber, type and location of schools (public, private).
(b) Number of students by sex (public, private).
(¢) Humber of teachers (public, private).

(4) Universities.
(a) Nane.
(b) Iumber of students by sex.
(c) Number of faculties (professors and number of

pupils enrolled by sex),
19. Health

A
A,

Scope - covers the characteristics of the health organizational
system and the distribution and type of health facilities. The map
depicts health districts and installations (hospitals, health offices,

health centers, midwife centers, etc, ).

B, Information details
(1) ilealth organizational structure (national or local).
(2) Yearly fiscal investment (national or local budget).

Health statistics.

(3)



(a) Hospitals.
1 Fame and location.
2 Type.
3 Number of beds .

Number of medical personnel (doctors, nurses,

"
F3

midwives, dentists, veterinarians, etec.).

Fumber of patients treated per year,

A

n,
L

(b) Other health facilitics (health centers, midwife

centers, etc.).
(¢) HMobile units.
1 Operational location and type.
2 Types of treatment offered and personnel.
(&) Fndemic diseases (type and number afflicted).
20, Urban Areas

i, Scope ~ covers the pattern of development and relative impor-
tance of urban areas within a country or region, and the population,
functions, industrial production, physical cheracteristics, means of
access, and services of individual cities, Includes location, iden~
tification, and general data on all elements of cities. The map depicts
the urban areas selected for treatment by symbolization; if required,

a large-scale map or maps (towm plans) can he included for specified

urban areas to include detailed information,
B, Information details

Countrywide urban areccs data

(1) Urbanization,
o) Present patiern.,

1 Rotio of urban to totel population; official

definition of the classification "urban population®.



(2)

(v)

#ain

(a)

2 Distribution of urban areas by size, geographic

regions, importance in the national economy,
and principal functions,

% TImportant historical factors lcading to present

pattern of urbanization.

4 Effect of significent ethnic or religious
groups on the character or location of urban

areas.
Trends (including couses).
Ll Growth or decline of existing towns.
2 Istoblishment of new towns,
Changes in urban population ratio.

Plens for futurc urban development,

tional, regilonal, and lecal plans and planning

2 Coordination and implementation of plans.
characteristics of urban areas.

Physical characteristics.

Il

1 TIaeyout and site (national, regional, and local

L

similarities or significant differences in town

T

layout and site conditions),

2 Charccteristics of buildings and structures
(prevediling densities, types of construction
including wall and roofing moatericls, height,
depth, and stability of foundations, capacity

to resist shock, rubble potentizl, proportion

of window-to-wall crea, types of heating systems,
susceptibility to conflagration, prevalence of

basements and cellars, significant regional and

3]

o
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(c)

- Py . . P LRSI Y
loeal differences in construction characteristics ).

Strects (prevailing types of surface, condition,

’
AN

pattern, width, clecarance, significant regional
and locel differences in characteristics).
Intercity communicotions,
General quiilty, adequecy, and relative importance
of highways, railways, navigable inland waterways,
airwnys, and coastal shipping; distribution of commu-
nications facilities relative to pattern of urbani-
zation; trends,
Urban services.
Availability, quality, and adequacy of urban services
J 4 s

by geographic regions and sizes of urban areas,

individual Urben Areas

/ . PR . .
(1) General description and importance.

(a)
(b)
()

Location (geographic coordinates).
Population, MNumber and trend,

Principal functions. Description and importance

of the functions which give significance to the
town. e.g., economic (mejor industrial center,
only port in the country, principal industrial
center of a region, regional or national outlet

for agricultursl products); communications (hub of
mein prailroad lincs in the country, site of central
railroad repair shops, site of only field for jJet

circraft); political (national, stete or provincial

Q
o

apitel, location of lmportant governmental offices

wnd funetions): military ("fortress” town, site of

o

military headquarters or garrison); cultural (wiver-
sity town): veligious (seat of church, religious

o AY
shrincs .

B-L5



(2) Physical characteristics,

(a) Topography and geology of site and environs (inclu-
ding underlying earth structure). Some typical as-
pects are: restrictions imposed upon urban develop-
ment and external communications, and liability of

the site to inundation, rockslides, ete.
(b) Environs.

Ll Location, types of settlement,

2 Alinement and descriptbion of roads,

Dand use,

(¢) Climate.

Temperature -~ mean minimum and maximum and extremces
for coldest and warmest months; precipitation -
annual mean and mean for wettest and driest months;
number of days with snow cover, months of occurrence,
and amount of snowfall; mean seasonal relative humi-
dity conditions; cloudiness - number of cloudy deys
and percentege of cloud cover; fog - months of oc-
currence and frequency; unusual weather phenomena
(tornadoes, hurricanes, thunderstorms, blizzards,

etc. ) - months of occurrence, frequency, and severity.
(d) ILandmarks (natural and monmade),

(¢) Extent of built~up areas (present boundaries, recent

additions, probable future expansion).

(f) Functional areas (extent of functional segregation;
location and extent of commercial, industrial, tran-
sportation and storage, governmental - institutional,
military, residential including slums, and open areas;
trends in expansion or contraction of functional

areas ). As warranted, relate each of the clements in

B-46



(g)

(4)

(3)

(k)

the following subparagrphs to functional areas,
Structures.

1 Characteristics of predominant types of buildings
(heights, number of stories, existence and depth
of basements or cellars (including personnel shel-
ters), proportion of window to wall area, princi-

pal construction materials, construction type).

2 Structure density (ratio of roof coverage to

gross ground area),

%  Principal buildings.

l, Underground installations. Location, description,
and use of underground installations, including
caves and mines.

Susceptibility to fire and earthquakes.

Include prevalence of combustible litter and trash,

types of heating systems in use and heating season,

frequency and causes of past building collapses and
ma jor fires,

Damaged or destroyed areas (delineation and general

character ).

Significant ethnic and religious groupings (delinea~

tion and generel character).
Streets,

1 Surface, condition, and pattern.

2 Prevailing widths (curb-to~curb and building-to-
building).
3 Names, official route numbers, and alinement of

through routes and principal strects.



(1)

L. Tocation ond characteristics of bridges, tunnels,
ferries, and bottlenccks.

Planning (nature and feasibility of any planning

which will affect the charccter of the area).

(3) Ixternal communications.

(2)

()

Highways,

Identification of the highways which enter urban area
and of the routes which bypass it, and highwoy dis-
tance(s) to nearcst important town on cach route.

The textual notcs dovcelop the importance of the high-
ways as avenues of movement for goods and passengers
to and from the town; include official route numbcrs
and locate and identify significent highway structures

and ferries.
Redlways.

Identification of the railways which enter the urban
area, and the railway distance(s) to the ncarest
important towm on each railway. The textual notes
develop the dmportaonce of the railways as arteries
of movement for goods and passengers to and from the
town; identify significant railway structures and
crossings (bridges, tunnels, and ferries), and such
roilvay facilities as passcnger and freight stations,
yards and sidings, repair shops, turntables, and wye

track.
Navigeble inland waterways.

Identification of each navigable water route (river,
loke, o canal) which borders or passes through the
urban areacs, and the waterway distance(s) to the
nearcst important upstream or downstrcam port. Tex-

tual notes develop the importance of each water route
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as an avenue of movement of goods and passengers to

o3

nd from the town; identify important waterway struc-
turcs and shipyards (building and repair). Informe-
tion on shipyards is included with that on the in-~

Qustrics of the urban ared,
(d)  Adrways.
/

The location and identification of commercial air-
fields serving the urban arece and military airficlds
and airstrips, if beyond the limits of the city map.
Textuszl notes indicate the adequacy of the existing
air sorvice, list each commercial airline which
serves the atrea, and provide information on the fre-

quency of service.

\,

(¢) Coastal end maritime shipping,

The location and identification of port areas are
included. Textual notes identify the principal
freight end passenger lincs serving the urban area,
and provide information on frequency and adequacy

of service,
().) Urban services and facilities.

Tn addition to the elements listed below, information
showing conditicn, adequacy, and improvement (planned or
underway) should be rccordcd for all urban services.
Altornate services and facilities potentially available
from nearby urban areas, military installations, etc.

should bc mentioned,
(&) Water supply.
1 Sources, including potenticl and disused (name,
location, type, capacity, and quality); cxtent

of »eliance on privete sources (e.g., wells, roof

entchments, etc. ).



2 Treatment plants (number, type, capacity, and

location),

Storage (name, location, type, capecity).

MY

4. Distribution (method, areal extent of service,

and quality of distributed water),

5 Consumption (in terms of minimum and average
requircments per person per day; whether any
rotioning is practiced and during what periods;
annuol consumption),

Sowinge disposal (sanitary, storm, industrial waste),

1 Collection (methods, type, edequacy, arccl extont
cf service, percentage of houschold connections
within the area served).

2 Treatment plants (tyne, location, effectiveness,
location of discharge points or outfalls and

resultant pollution problems, if applicable),

5 Disposal (methods; location of dumps or incinera-

ting plants; extent of private disposal methods

(scptic tanks, cesspools ),
Health and public sanitotion,

Adequacy and enforcement of municipal sanitary

i

regulations.

/.

2 “ndomic discases (incidence, special control

measures ),

5 Garbage and tresh disposal (collection methods
including arca served, responsible municipal or
private agencies, collection equipment, frequency

of collection; adequacy, frequency, and extent of

3

wrea served by street cleaning; treatment plents

~

including type, location, and effectiveness: dis-
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(a)

()

(£)

posal methods including location of dumps, ineci~

nerators, cte. ).

4 Rodent and insect control (extent, adequacy, and
effectiveness ).

Hospitals.,

1l DName, location and specialization, if any.

2 Bed capacity.

3 Age and condition,

Flectric power (also sce Electric Power topic).

1 Sources (name, location, capacity of power
stations, indication if hydro, steam,diesel or
other type of prime mover).

2 Physical chaoracteristics, extent and adequacy of
distribution system., If electricity is received
from a distant source, similar data, as pertinent
are also required on transmission lines serving
urban area,

3 Current characteristics (AC or DC, voltage,
cycles ),

L4 Number and type of consumers.,

5 Restrictions or limitations, if any, on use of
electricity or regularity of service,

6 Yearly consumption.

Gas.

1 Type.

2 Sources (name, location, capacity).

3 Storage (type, location, capacity).



(h)

=)

Physical characteristics, cxtent and adequacy

of distribution system. If gas is received from
o distant source, similor data, as pertinent,
are 2lso required on transmission line serving

urban area,

;]

Number and type of consumers.

N

Yearly consumption,

r

Telecormmunicaticns (telephone end radiotelephone,
telegraph and radiotelegraph, broadcast and dircct

radio, communication frocilities, television, cable).

1 Adequacy of conncctions and service,

2 Type (automatic, manual) and capacity of tele-

phone exchonges, number of telcphones.,

e

Number, ownership, and function of radio and te-

levision stotions.,

L Locotion of principcl radio and television tran-~
smitters, telephonc and telcgraph centrals, and

cable landing stotions,

Storage (open, covercd, cold, POL, cxplosive, and
speeinl)., For buildings or facilities, give out-
side dimensions, building materials, and type of

construction., Information on the following types

of storage is given:

1 Open. Large open arces within or adjoining the
town suitablc for usc os open storage and supply
dunps,

2 Covered, Warchouses and sheds,

Cold. Refrigeratcd storage. Make appropriate

cross~-refercnce to ice plants having cold-storage

facilities,
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(1)

(3)

(X)

(1)

4 POL, Includc the number of tanks or rescrvoirs

at cach location; give copocitics.

Special storage. Type and capacity of facilities

o

for storing groin, cement, solid fuels, cte.
Tor solid fuel give type stored (lignite, bitu-

minous coal, peat, ete. ).
Tce-nonufacturing plents.

1 Wame,

o

Location,

2% Cepacity.

Internal transit systems

1 Tyve.

2 Extent and gage (where appliceble).
2 Caopacity and adequacy of each systom,
4. Equipment.

5 TLocation of mein terminal and naintenonce

focilities,

o

For subways: Typc and dimensions of tunnels

and depth below ground: location of stations,
Municipal police protection.

1 Organization and manpower of nunicipal police

department,

Location and identification of police stations.

Iro

3 Supplementary forces cvailable in an emergency.
Municipal fire protection,
1 Organization and manpower of fire department.

Location and identification of fire stations.

n
N



()

(n)

3 Equipment (quantity, by type ).
Worning system.
5 Efficiency.

6 Firc-fighting organizations and equipment
serving industricl installations, port areas,

ete,
Real estate.

1 Place of official record (recorder of deeds,

o

Zand office, cadaster, ote. ).

Ero

Accuisition proccdurcs,
Restrictions and trespass rights (customs
A () 2
prohibited shrines or other areas ).
Repair and maintenance facilitics (garages, foun-—

driecs, etc. ).

(5) Industry.

(a)

Major industrial activity.

TFor each important industry in the urban area (see
Tndustrics topic):

L Type.

2 TMumber of plants,

Kumber of employecs.

L4 Importance.

(6) Significant installations.

(a)

Type. Scientific, cultural, political, security,
and other installations or institutions of signifi-
cance such as laboratories, rcscarch facilities,
major libraries, monuments, shrines, nuseums,

institutional  headquartcrs, government buildings



(national, state, and locel), police headquarters,
penal facilities, cmbassies and foreign missicns,
cte,

(b) Location and building date.
For each installotion, regardless of building size,
give location and building choracteristics.

(¢) TImportance (notionally, regionally, and locally).

2l. Industry
A, Scopo -~ covers the significant charccteristics of industries
with emphasis on major facilities. The nap depicts the type and loca-
tion of each major industry; the total number of all industries may be
symbolized for cach political subdivision.
B. Information details.
(1) Countrywide date.
(2) Overall industrial data, including generel level
cf development, availability of roaw materials and
of an industrizl labor supply.
(b) Bxtent of industrialization to cover the degrec of
centralization or dispersion, self-sufficiency for
row moterials and parts supply and data on the most

heavily industrialized centers,

(¢c) Agencies responsible for administration of production,
manufacturer's syndicates or associations, government

controls, ctc,
(2) Industrial installations.

(a) Wemc, ownership, location.
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(b)
(c)
(a)
(e)

Type of industrial facility and significance,
Plant orea (size and number of buildings),
Number of employces.

Production analysis.

i Products,

2 Quantity.

5 Coapacity and rate of production.

4 Disposition of end product,



22« Electric Power

A. Scope - covers all characteristics of the electric power
system, and all available information on development, construction
and maintenance. "Electric power" comprises all asvnects of the pro=-
duction, transmission,distribution, and consumvtion of electricity; it
includes all structures, machinery, devices and related facilities,
such as atomic energy plants used in generating electricity, and dams
and reservoirs connected with powerplants. The map depicts the types
of electric power generating stations, substations, transmission lines

b4

dams, reservoirs, etc.

B, Countrywide Information.
(1) Imvortance
(a) CGeneral,

1 Shere of power industry in the national

income.
2 Total capital assets of the power industry.

3 Number of employees in the power industry;
general level of training and efficiency;
whether self-sufficient or dependent on
foreign sources for the necessary technical

skills,

(b) Extent of electrification. Proportion of homes,
farms, industry, and railroads served by electri-

cityo.

INOTE: 1In evaluating the adequacy of the electricity
supply to the urban and rural wopulation, conclusions
should be based upon local requirements and the accepted

standard of living in the country, and not upon the
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(2)

requirements and standard of living in another country

(as in the United States, for ewxample, where the clec-

tricity requirements per cavita for lighting, heating,

and household conveniences are among the highest in

the world) .

Development.

(a2) Trends,

L

Bbrief’ digest of the history and pattern of
development of the electric power industry.
Statistics on the annual growth of capacity
and production (by type of generation), and

per capits nroduction.
Reasons for any abnormalities in past growth.

Factors, including use of atomlc energy, which

may affect future growth.

(b) Exwansion plans.

1

Extent and nature. An estimate of the extent
of new construction and plant expansion in pro-
gress, in terms of the total canacity (in kilo-
watts), in new plants under construction and
the total capacity being added to existing
plants; railway electrification projects under
way, in bterms ofAtotal nmileages; transmission
lines under construction, in terms of mileage
for each voltage grouping; substations under
construction. Information on planned develop-
ment should include: a description of the
planned development program; the increase in
capacity (in kilowatts) it provides through

new construction and through plant expansion;
the lengths and voltages of planned new trans-

mission lines; and the purpose of the program.

E-58



(3)

(%)

2 Scheduling.

5 Teasibility. If a development scheme is con-
sidered infeasible or if there is little like-
lihood of its accomplishment, the reasons for

the conclusion should be given.

Organization and administration,

(2)

(b)

(e)

(@)

Government control. Ixtent and nature of govern-
ment control of the industry. General import of
acts, edicts, regulations, etc. governing elec-
tric power generation and supply; the degree to
which control is exercised over hydroelectric and
hermel power development, plant expansion, in-
tegration into power networks, tariffs, supply
to consumers, and related matters; effect of such
control, whether adverse or favorable and in

what respects,.

Control and planning organizations. Character
and functions of central controlling and planning

bodies (government and private).
Ovmership. Names of major utility enterprises
and their areas of operation.
Toreign investment. Extent and effect of foreign
investment in the power industry; controls om
foreign owmership.

& P

Statistical data (for selected recent years),

(a)

Tnstalled capacity (din kilowatts end number of

plants).

1 By area: countrywide, regionel, or by major

utility enterprises.

2 By function: government, industrial, or private

utility.
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(p)

(a)

fon

By source of power: hydroelectric (run-of-
river, storage, etc.) or thermal (lignite,

coal, diesel, atomic, etce.).
By operation: base load, peak load, standby.
Py cquality: age, condition, and efficiency.

Dy size range.

Production (in kilowatt-hours),

X
2

through (4), same as in (a), above.

Per capita production.

Consumption (in kilowatt-hours) .

1

2

By area: countrywide or regional.

By user group: residenticl, agricultural, in-
dustrial, etc. Include here self-consumption

by powerplant, and line losses,

By major industrial group (metallurgical,

chemical, etec.) giving for each:

a Totel amount consumed.,
b  Amount self-produced.

¢ Amount purchased.

o0

By period: diurnally, monthly, and sensonally

(or in percent of total amount consumed ) .

Per capita.

Restrictions: Nature, reasons, and consequences.

Import and exvort.

Amount dmported and from what country; trend
P 5

over a period of yeors.

Lmount exported and to what country; trend
D Y3

over a period of years.,
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3 Seasonal aspects of imvort and cxport.

14

(5) Power sources.

(p)

Hydroelectric sources. For the country as a whole
and for major watersheds or other appronricte re-

glons.

1 Potential installed copreity and estimated
annual production of undeveloped hydroelectric
potential. Tocation and amount (in kilowatts
or kilowatt~hours per year) of important unhor-
nessed woter power favorable to the construc—

tion of hydroelectric powerplants.

2 Identity and nature of importent hydroelectric

potential studies.

Thermal sources. Solid, liquid, gaseous, and nu-
clear fuels. For each specific type (wood, peat,
lignite; bituminous coalj anthracites diesel fuely
fuel oilj natural , manufactured, blast fur-~
nace or waste gasj develoned geothermcl sources,
urcnium or other nuclear fuel), provide the fol-

lowing data, as anplicable:
L Potential and developed domestic resources.

a  Geographic distribution.

b Nuality (good or poor).

¢ Quontity.

d Total annucl production.,

2 Devnendence on imports.

sources. Nuantity and quality.

To

Problems (including foreign exchange) .

o
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5 Consumption of major fuels. For each major

fuel (over a period of years):

a Quantity used (total and for electric power

generation).

Thermal value (British thermal units (BTU)

jor

or kilocalories per unit of weight or mea-

sure ).
(6) Generating facilities.

(a) Geographic distribution. General distribution of

generating facilities relative to load centers.

(b) Distribution factors. Factors which have affected
the distribution of generating facilities, such as
location of hyroelectric potential, fuel resources,

cooling water, and considerations of defense,

(o) Plant utilization., Average for different plant
types (run-of—river, bituminous coal, etc.) in

percent or number of hours per year.
(d) Powerplant equipment,

L General age, condition, and efficiency. Infor-
mation providing a general understanding of the
types of equipment in general use, with sketches,
diagrams, photographs, and other illustrative
material covering typical powerplants if re-
quired. Standards, if any, for powerplant

equipment.
2 Supply status.

a Degree of self-sufficiency, including import-
export position (from or to whom, what, and

in what quantities).
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b Principal plants producing equipment. See
Industry topic.
(7) ‘ransmission and distribution facilities.

(a) General
1 Degree of invegration of power facilities,

2 Total transmission line mileage by voltage and

voltage ranges.

3 Characteristics of distribution and consumption
current. In developing this information for
any particular country, it may be found that
distribution voltages and utilization voltages
very considerably, and that no general state-~
ment will setisfy the requirements of this to-
pic. In such a case, a tabular presentation,
giving for selected locations the distribution
voltages and utilization voltages for each, is

desirable.
(b) International connections. For each connection:
1 Location (including foreign terminal).

2 Amount and direction of power transfer, annually

or by season as necessary.
(c) Individual networks. For each major network:

1 Total connected capacity.

2 Load centers,

> Degree of interconnection within the network.
4  Principal connections with other networks.,

5 Location and field of responsibility of load

dispatcher,



(a)

(e)

Equipment.

1 General age and condition. Information pro-
viding a general understending of the types of
equipment in general use, with sketches, dia-
grams, photographs, and other illustrative
material covering typical transmission and sub-
station installations if required. Standards

for transmission and distribution equipment.

Supply status.

0o

2 Degreec of self-sufficiency, including import-
:xport position.
b Principal plants producing equipment. See
Industry topic,.
waintenance.,
1 Reasonc for and effects of powerline failures,
2 HMaintenance problems arising from climate
(icing, wet snow, etc. ), inadequate original

construction, inaccessibility of transmission

lines, etc.

C, Individual Installations.

(1) Powerplant data.

(a)

(b)
(c)
(a)
(e)
()

Neme, location, ownership, type (hydro, therual,

etc.), primary function.

Installed capacity.

Generators (number, rating (Kve/Kw),
Operation (base, peak load, standby).
Plant age, condition, efficiency.

Production (kw.hr.-yecsr),
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(g) Current (phase, cycle).

(h) Generating voltage (AC, DC),

(i) Boilers.

(j) Turbines (number, type, head, flow, output).

(k) Head,

(1) Building data (dimensions, materials, etc. ),
(2) Substetion data,

(a) Wane, location, primary function, ownership.

(b) Transformers (number, capacity (Kva), voltage
(high-low).
(c) Converters (number, capacity (Kw-Kva), conversion),
(d) Treansmission lines - voltage.,
(e) Building data.
(3) Tremsmission line data.
(a) From-to, total length, owmership, significance.
(b) Voltage, number of circuits, phese.
(¢) Wire,
1l Faterial,
2 Cross-section (sq.in., Sq.um., circular mils).
(d) Tower description.

(L) Hydroelectric dam data (also see Surface Water topic).

(a) Location (Waterway, geographic coordinates, closest

towm ).
(b) Neme of dam and ownership.
(c) Structural data,
1l Purpose.

2 Year completed, condition, type, material,
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5 Depth of water ot danm.
4 Length, height, width (top, base).

Discharge .

o

a Type (overflow, gate, pipe, tunnel, siphon).
b Size (length wnd width or diemeter).

¢ Quentity (cubic meters per second), normal

and maximum,

Ve - .
(d) Reservoir.

2 Hormal pool elevetion, normel capacity.

Surface area,

[N

L. Backwater distance.

23, Highways

Ao Dcope - covers all physicel choracteristics of +the existing
road system, and the various administrative end operational aspects
perteining to construction and maintenance. The term "highways" has
a considerably broader meaning than in gveryday usage. It includes
all types of roads and tracks, from multilane superhighways to ordinary
pack trails and footpaths. In areas with highly developed systems.
ainor highways and tracks may be omitted, whercas in backward areas
every highway may warrant inclusion. All associated structurcs and
facilities necessary for continuity of movement and for protcction of
the way, such as bridges, ferries, snowsheds and the like, are consi-
dered as integral parts of the highway system. The map depicts the
selected highweys to include surface, width, seasonality, ferries, fords,

route nuvmbers, ete.

B. Countrywidce Information.

(1) Description,



(a) Gonersl googrephic distribution (by roed clessi-
fication).

(b) P¥ileages. Total milecages of highweys according
to administretive class (main, sccondary, minor)
and within each class by road surface giving road

clagsification for loose~surface roads.
(¢) Density. The density of the highways in terms of
niles of road per unit of arca of the country.
(4) Signs and merkings. Types of stop, warning, regu~
letory, and guide signs, end dividing lincs.
(¢) Internationcl connections. Location of highway
connections with neighboring countries.
(f) General condition of the highvieys.
(2) TImportance.
Importance of highweys to the cconomy of the country,
and relative importance in couparison with other tran-
sport mediuws,
(3) Planned development,
Plans for expansion end improvement on a countrywide
or regional beasis, including:
(2) Nature and purpose.
(b) Tinme schedule.
(¢) Feesibility of accomplishment.
(i) Standards.

Standards for highway design, such as: cross sections
of principal road types; minimum radius of curvaturc;

Je g

bridge spocifications; minimum sight distances and

]

clcarences; maximum spoeds; load capacities; grades,
e%c. Deviations from adopted standards. If there are

no official standards in force, record standard practices.
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(5) Construction, maintencnce, and repair,

(a)

(v)

Construction.

1 General policy end procedurcs for new construc-

o=

tion and reconstruction.
2 Orgenizatbion for construction.

5 Bxtent of construction by contract, forced

labor, or otherwise,
Maintenance and repair.

L General policy and procedures for maintenance
and repeir. The tern "maintenance and repair"

shall bo considered as covering:

Routine maintenence. That work ordinarily

o

accomplished by meintenance gangs and na-
chines, such as: patch repairs to the pave-
ment; "bleding” (smoothing and scraping to-
wards the crown with e road grader) of gravel
on lesscr quelity roads; minor improvenent

to side drains and shoulders; repainting of
roaed signs and traffic markings, end methods

cmployed; snow removal,

Renewels (substantial reconstruction of sco-

jo

tions of road).

¢ Opecial repairs. As necessitated by floods,
washouts, erosion, and other unforescen

causes,

d Repairs to structures. Periodic repairs
culverts, causeways, bridges, guardrails and

parapets, etc.
& Pcinting of stccl bridges.

2 Organization for maintenance.
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3

Rebuild capabilities under emergency or diaster

conditions.

(d) Problems., Froblems of consiruction, maintenance,

and repair arising from the various causes listed

below:

1

fro

Adverse terrain. Swamps, bogs, lowlands such

as delta areas provide special problems of
drainage and ditching, necessitate special pro-
vision for support of the roadbed, and require
the construction of many bridges. Rugged topo-
graphy results in steep grades and sharp curves,
tunneling, bridging, cuts and sidehill location
in laying out new roads; sidehill locations and
deep cuts require considerable protection against
slides (earth, rock, and snow) in the form of
retaining walls, cribbing, and snowsheds, Desert
terrain requires provision against drifting sand
(sand fences, removal of sand drifts), Arctic
terrain requires special techniques of construc—
tion on permafrost or semipermenently frozen

ground,

Adverse weather and climate, Excessive rainfall
results in washouts and flooding in low areas,
and is the cause of earth and rock slides in
rugged terrain; lack or rainfall in arid areas
presents serious problems of water supply; sus-
tained high temperatures seriously retard con-

struction and maintenance,
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o

fon

Original light design or noor construction.
Initial design that did not anticivate the in-
creased loads and speeds under which highways
would operate, or poor initial construction
might result in a number of hasic defects that
would reguire either considerable renewals and
repair or exccessive maintenance to keep the
highvays in good conditior. Among the more com-
mon items of this character sre unsteble sub-
grade; lack of adequate drainage of subgrade,

3,

r slopes; sharn curves; and loose or unscaled

o}

wearing surfaces resulting in saturated road-
beds.

Lack of regular maintenance. Tack of proper

meintenance is evidenced by clogged culverts

W]
=
"\
j@X]
[N
ot
@]

1rill

res; notholed, bumpy, and rutted sur -

2

Taces; soft and uneven shoulders; and badly worn
and cracked pavenents. Such conditions immose
meintenance v»ronlems in excess of those that
would arise if regular maintenence were pro-

vided,

Difficulties in procurenent of cgsential con-
struction and maintenance materials, Maldistri-
bution of’ sources ond veriations in guality of
materials may impose long hauls or dependence

on inferior materials.

Sabotage.

Special geovhysical vhenomena, such as earthquakes,

volcanic activity, or land subsidence may nose

speclal problems,
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(6) Structurcs, ferries and fords,

(a) General information (on a countrywide or reglonal

basis, or by major highray system):
1 Bridges.

£n

a Total number.

b Total length.
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lengths apnlicable to each type).
pr A5

General condition (age, state of repair,

etea) e

¢ Load capacity.

2 Culverts: Total number,

Tunnels, sheds and golleries: Por each

B

type:

a Total number.

Total length.

¢ (enerel charccteristics.
d General condition.

e Provision for demelition,
L. Ferries:

a Total number.

b Prevailing creft types..

¢ General condition.

Fords:

o

a FPrevolence.
b General characteristics.
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C.

Individual Highway Data

(1)

Deserdption,

(2)
(p)
()

(a)

(&)

()

Name,
Termini.

Terrain. Elevation, slope, regularity of surface,
droinage, forested areas, and natural foundation
along and odjscent to highway. Soils comprising
the nature foundation are to be classified accor--

ding to the Unified 30il Clessification System.
Length.
General ccondition,

surface material. By sections, vherc there are
material chenges in tyne along the route, with the
nile station limits of each section: concrete,
heavy-duty bituminous, bituminous surface trected,
stone block or bricl, macadam (water-bound, bitumi-
nous) navement, gravel , stabilized soil, earth, or
other; and all-weather, scasonnl, or otherwise

linited as to trafficability.,

Rating of road clasaification elements.

1 Alinement.
2 Drainage.
Foundation.
. Surface.,
Rocdbed..

1 Width of traveled way.
2 Type and width of shoulders.
Crades. Hoximum grades with mile stotion betvreen

princinal junctions, in both directions; also all

grades over 6 mercent with mile stations.
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(j) Sharpest curvature. Radius of sharpest curve

(with mile station) between principal junctions.

(x) Significant cuts, fills, defiles, go:

Location (geographic and grid coordinaties;; eleva-

tion above mean sea level; length, width and height

of feature; bypasses. In defiles and gorges, dis-

tances of roadway from bottom of slope.

1 Sinimum vertical clearance (location and

nature of restriction).

Mindmum horizontal clearance (locatiocy: and

N

ino

nature of restriction).

(1) Load capacity. Wheel load or axle load that can
be sustained under constant traffic without

excessive maintenance,
(m) Totel number of bridges: load capacity.
/
(2) Importance,

International, national, and/or local importance of
5 b i

the route with ractual justification.
(3) Developument,

Planned ncw consbtruction, extensions, and improvements,

including schedulcd completion dates.
(4) Standards.

For an individual highway it is nccess: o pecerd

only the data which differ from the countrywide infor-

mation.
(5) Construction, maintenance and repair.

For an individual highway it is necessary to record

]

only the date which differ from the counirywide in-
formation and the location of significani maseriels
or equipment depots (with quantity and types of
items stocked).
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(6) Bridges, tunnels, ferries and fords.

(a)

(b)

sridges.

L

o

Route number, location (Kmn. station, geographic
3 2 )

coordinates)°

Obstacle crossed. Naume of stream, highwey, or
railway crossed; type of natural obstacle:

ravine, brook, valley, other.
) ’ A

Length. Preferably, distance between abutment

faces,
Width of roadway. Distance between curbs.

Spans, type. Structural type: arch, suspen-
sion, girder, beam, or other. Presence of
movable span: swing, bascule, retractile, and
1if+t.

Width of water gap. Stream width at mean watber.

Clearances under bridge. Vertical distance to
lowest bridge member, preferably at mean water;
horizontal clearance for navigation spans only.
Capacity. The reported gross load-carrying
capacity or the civilian posted allowable

loading.

Tunnels,

I
I

&N

Route number, location (km. station, geographic

coordinates).
Name,

Length, clearance (vertical, horizontal), width

of roadway, lining, ventilation.

Year completed, condition.
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(¢) Ferries,

1

N

I~

Route number, location (km. station, geographic
coordinates).
Name of water body crossed, length of ferry

oute.

H

Name or number designation of ferry, condition,
type.

Number of units, hours of operation.

Capacity - passengers, vehicles.

daximum permissible load.

Description of docking facilities.

(a) Fords.

.

2L, Railroads

Route number, location (km. station, geographic

coordinates).
Stream .
a Name.,

b Width, depth, velocity, at normal water

level.

¢ Botbtom and bank characteristics.

he Scope = covers all physical characteristics of the existing

systen, and all available information on development, construction,

and maintenance. The term "railroad” includes all fixed property be-

longing to a line, such as land, permenent way, and bridges, tunnels,

and other structurecs.



3., Information details Countrywide Information.

(1) Description
(a) General goographic distribution.
(b) Ownership (zovernment or private),
(¢) Distances(by gage).
1 Total route-kilometers of single, double, and
multiple track,
2 Total kilometer-miles.

(d) Density. The density of the railroad network in

terms of kilometers of track per unit of area of

the country.

(¢) International connections. Location; gage change,

<

if anye.
(f) General condition of the railroad network.
(2) Tuportance.

Importance of railroad tronsport to the economy of the
country, and importence in comparison with other trans-

port mediums,
(3) Planned dcvelopment.

Plans for expension and improvement on a countrywide or

reglonal basis:

(a) Nature, (such as do