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1. }This report covers 'thec assistance provided 
to the Planni. ,nit 0f the Guate,-.alan Departent of - :-ihways by Consultor. LatLtoat"eriCana, Ltda. for thePeriod''(ctober 1, !?67 thro,..gh Dece.onber 31, 1968. This ... 
assist-as iordkCC 
to Guatemala u-n-er 

:)y the locl U.S. AID .sionthe 
 of a technical assistance
Sagreement sign in 
 ete te Government of Gua
te :iela and the .K-.ssion. 

2. Persornnol assii -ecl to -*iorh. unc'er this contract by Consultora Latinoz- rc
Transport i conois'; 

were Dr'. Jai-mes R. Siiitzlar,
and, Ing. Ra61 Leclair, TrafficEngineer. Dr. iras assigned one-third tim \and Ing. Lecl,,ir, - '-e. 

3. The major contributionbythe Consultants during
second year of the 

this 
cont:-act ras the developm3ent of aNational HighwaTFy Plan for the period! 19769-1974. Theywere assisted rin this wor!: by. an engineer and analystfrom Cainos, .aixcV an agronoiist and two analysts fromother institutions of the governiaent

4. In the development ofordination o¢as the National Highway Plan, co-.aintained with other planning aencies 
such as such~~~the Petional 'Pl.in.irCouncil,CUD _ asghencies-t e Secretariatof Econon]ic In'Legration .for Central Aie.rica (SIECA) o ndthe Sectorial a g Unit of the lEinistry of Comimun,.ications and Public ' ,1-- . 

5. In i..rch 1968 JOaa Inventory as initiated by th"Planning Section of the Highway Department with specialfinancial ,ssisJtance provided by AID in the forn offunds for the T-urchase of eouipnient; the rental of vehicles; and ,e Cc.-":e 
 for the field people. Tho Consultants contribi;ted a sustantial amount of their time in
"he planning stases of this work,nd 
 later in ficl
 
checking t., 
r. 


:s-lts.
 

6. The National Traffic Counti'-, Program organized and supervised by the Cansutlt F;sis illustrated by a l75-pagereport entitled ''Tra'nsito par Carreterns de Guatemala,1967" 

An annual.k i l om ct 
 study by type of vehicles was orga

.r.':: :-:.
..." ......L 'i.:/} 
 .:X:I.:" :.':'t:::.:.:!' : ..:i': ';
::!; ..::'. ':." .'! . :," "U
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nized by the Consult ants rit,, highw_,ay interviews inSeptem~ber 1967-1 comjpletci(,d 1,i-th visitf ote oe 
Of the) drivers of' thiose vehi.cles in September 1968. 

8. Continued 
 Wassistance'as provided in the development

of the Na\tions.l Traffic irogrami 
in 1968.
 

9. Assitance was provided in project evaluation of the 
C.minos Vecinales. 
 Tho Consultants also participated in
the 
development of , methodology for priority selection
of projects for study within the Caininos Vecinales Plan.
 
10. Training was provided to 
the Planning Unit through personnel working deiroctly with the Consultants; 
throu"
individual 
arcn group discussions; and, through the proparation and di"strcibution of 
trainins documents.
 

11, Assistance was ,'ven to the Statistical Section in improving the -ndforl. oontent of the DGC Annual Memoria,

1967. 

12. Assistance 
ws also provided to 
the saile section in the
preparation of Statistical Bulletin !,o. 
2. 
13. Efforts were made to 
impleer'jnt 
the project for classificationand numberinS of Guatemala's hi,hh-;.ays
posed by Lloyd j.orrison of the 

pro
.P.R , 


14. Having in 
 o hind
tIe pr-oblems encountered and the 
results

•Consultants ih,......-ol
achieved duri#g -theperiod of technical assistance tho
..
n.1.sisane.h
 

-.o: 
 e ! low101lTing_reco-mendations: 
a) That t.e key. ie.:zonnel of the Plannin- Unit place morestress uoon trai-ning in traffic. engineeril-lP, projectevaluation 
a prog 
 , exists a ned for
continued im-,rov1i.!ent in hechniuos of plannin, 
 a .
good results 
C.' ",'Da .. through having key personnel t'Ae ,pcc.. courcso. 

b. t Jra.c-Thatt,Counting Program initiated by the Consultcnts be Vi4ro-G-y purs.iod each, year and tht thetraffic countero be iiintaiedir good operting condition 
c) That the syste, 
of' nmun:6ering and classitication of highways be intoput offoct. 

d) That the Nati~ori i -iwy Plan be complemented w,'ithluation of projects r-ecommended ova 
for the period beyond

1974. 



v 
 ' ; • 
 - .  . 

e____That intr) tTde ys~~%O~2 O~f-.th11e-ja~tioi1a1-1 Ii 
way Plan to se oi'-hnot substalItial chalizes have
occurred in tho.. ion,. e conor!i- t,$ic" would reruir .

c!hanges in tho 
:. 

Sf). That ve iicoatir.m sn Ve c i a l s r . " ,cost' used -n Ovaluatine" tho C,-"
1inos ci . ozt rc be revised along linus of

Jan de.oj..es 
 ' . his -ublication ,'Vucntific-tion 
of Rood User SI,:- ".- . 

g) That an evaluc:tion be zide of the advantegC of investin3 
more in the c "tz-ucto of new penetration roads rat}her
than paving pi-o<ec ts *:-.,thin the Caminos Vocinalos Pli. 

,) Th.t .ot. ofE. typici o:o Cinos Vec se
lecteo for mt sve study in all pheses including oco

.nomic traffic etd 

t. . -as.be 

Iin-rin,'.Ifthe project demon
strates that i ,justifiable and is later constructed,, . 
then within a reasonable period of years, perhaps three, 
a fter tIs, t erzm-nr-,.iono of .th-. project, an appraisol . " should bu ta-de of the actual economic and traffic do

v velopment by the pojact. This would then be cormfared 
with ,he erlic :projections. , 

i) Thpt studies of a lo .6ads and speeds be-undertaken with 
the portable scasnd xadar equipment donated by AID. 

" . /A
 

~ <~-, , ~___.___________________"_________.____ .44,K- ,." - .V. ; ': : -i 4 .-,,~' V..**. 4.........
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B. BACKGROUND OF THE ADVISORY ASSISTANCE
 

This report covers 
the activities and accomplishments of the Consultants during the period October
17, 1967 through iecember 31, 1968. These activities relate to 
technical assistance provided 
 to
the Planning Section of Guatemala's Highway Department and are an
part of 
 overall program of technical assistcnce 
rhich the United States Agency for
International Development Eission to Guatemala is
providing to 
the Government of Guatemala. This
specific assistance program dates from 1954 under
the terms of an agreement drawn up 
at that time

between the US AID and the GOG.
 

The technical as,-stance described within this report was provided un.der the 
terms of Contract No.
AID-520-222-T dated December 4, 1967, between the
U.S. AID Mission to Guatemala and Snitzler-Lottmann,
Cla. Ltda. (Consultora Latinoamericana, Ltda.) 
of
 
Guatemala.
 

The purpose of this assistance is fully explained
in part C of this report, but in essence, it
sisted in con
assisting and training the Planning Section personnel in 
.il their activities, which are
directly or indi--ectly related to highway planning.
The emphasis here 
 s upon training, since the Planning Section personnel lacked experience in this
vital aspect of highTay activity.
 

Personnel assigned to this work by the consulting

firm were Dr. Jiwes R. Snitzler for four months
and Ing. Ral Leclair for 12 months. 
 Dr. Snitzler
is 
a Transport 3conomist with wide experience as
a Consultant in various countries. 
 ing. Leclair is
a specialist in Transport Programming and 
a Traffic
 
Engineer.
 

C. 
 CONSULTANT'S RESPCIHSIBILITIES
 

In general terms, the prime objective of these
services is 
to provide technical assistance to
Planning Section of the D.G.C., 
the
 

and in so doing,
train the personnel of the Planning Section so that
the programs started by the Consultants 
can be carried
on successfully upon termination of the technical
assistance. 
The training phase 
was covered by direct
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work contact ard irnor-:1el discussions by the Consultants, interat'-
 pnrt of tihe three workingidentifiable in tea.asthe r-ssistleJ section as: one w-ith
 
the responsibi -e0Of gatherinr and nnalyzing transport statisticsuation; anc ; hsecond, ,ior-cing one -I dedicatedid, project eval-.to planning. In thesethree aspects, Eil 
 -uctionsof the technical assist
ance prograi are coverec?. 

The specific .... 
ss .nid responsibilities of the Consultants 
are ctFhiled in the follo:ring terias of the 
contract:
 

1. Continue to r-Pie. presently scheduled highwayprojects to i ;rhether they are the best onesfor the country i:. terus of future as well as presentneeds and/or bene'its, includinfr consideration and
definitive analysis of all reasonable alternatives;
 
and
 

2. Formulat-
- five-y-ar national highway plan for
the period clcnclar ye.r 1969 
 to 1974, and formulatecriteria for £ long-ter:i plan through the end of
calendar year 198/ ; and 

3. Continu t e and analysis of presentlyscheduled projects as they relate to the first five
year national highway plan and establish a schedule
of project orior-ities as an integral part of the

plan; and 

4. Continue to 
 zsist the Planning Section in coordinating t>5 tional high-iay plan (CY 1969-1974)withi the latio.a Pa.nnim Q'fficc and :rith t.e proposed regional development plans of suchas agenciesSIECA, the Joint Plannin - lission and the CentralAmerican Bonh: for 2conomic Integration; and 
5. Continue to ardvise and assist in the irapiementation by the Planning Section of: 

hTa. tion-:ride inventory of highways. 

b. Inventory of 
eotor vehicles and nation-wide 
traffic counting program. 

c. 
 Traffic studies including ADT, travel speeds,
distances and travel times between major
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cities, ports and frontiers.
 

d. Devsioo:;_.ent of traffic projections on
regio-.n, allprinmary and secondary highways
and deturw:ination of highway capacities
and osti.:atos (in tioe) of ,aheln desigr capacities -.7ili be reoched and improvement

proY-'r.s 
-rill be re:uired.
 

6. Advise %-cugh Cdirect supervision assistPlanning Section i:, i'iple.:enting the nation-wide 
the 

traffic coun-tinz- 'rogran; and vehicle classifica
tion; and
 

7. Continue to advise 
and assist on economic and
engineering feasibility studies under the 
"Caminos
Vecinales" pao, 
.
 nd the formulation of a priority
rating syster, -or the selection of caminos vecinalos
 
projects.
 

8. Continue .re
Iysis of the nation-wide Transportation Syste 'Ti.: ,:!,;or emphasis upon highways. 

9. Continue ?:ialysis of highway financing includingsources, 
uses of funCs and user charges and highi.wray
construction costS.
 

10. Continue h-. .ini the personnel of the PlanningUnit on the Projct evaluction, short and long-rangeplanning, trfi-ic engineering techniques, reportpreparation and other activities as necessary.
 

11. Revie;y Stntistical Sections organization, "i*rork
load, and progrca enc 
prepare recommendations for
a revised orga-Zation-nd 
 program of work utilizing to the fullest exte- the available man-powver.Among the activities to be covered under the work
 
program are:
 

a) Revie-:.r th. i/nnual I!emorium and make recorene:ications directed toward increasing
its gr arl e.ffectiveness and app'eal andto include cost 
data on maintenance of
different 
typos of highways and vehicles.
 

b) Continue assistance in development of improvd-z procodures for collection and ana
lysis of data to 
be used in a semi-annual
 
statistical bulletin and special reports
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as necossary.
 

c) 	Assist in the preaTjration of tables and 
tcxt f t,--	 Second Highway Statistical
Bullitiuo 

d) 	Revic .r FCvis the-ncd on 
 utilization of 
troffic countin- data gathered prior to 
196. 

e) 	I'.ake 
 co nndations on assignment of

personnel for the expanded traffic 
count

12. Continue! assistance on implemlentation of the

highway numberinZ and classification system.
 

Although the Consultants carried out 
all 	of their

duties and resposibilities according to 
the 	above
enurnerated list, they encountered obstacles which
unnecessarily delayed thee; 
and 	resulted in expenses

considerably ebove taat 
contemplated in the contract.
 

One 	of these :naor obstacles was the considerable

delay encountered in 
the receipt of equipment donated
by U.S. AID to the Planning Section 
to be utilized

in fund.,'enta.i studies 
to fulfill other obligations.Such is the ce-se of t-e e'uipment ac,7uired for theHighuvay Invertory and the Traffic Study wvhich was
supposed to be Celivered no 
later than December 1967

according to t- order given by U.S. AID.
 

The nine traffic counters and the "Fifth 'Theel , were
not received till the middle of ilay 1968. In the
 case of 
the 	 traffic cornters, the first six 	monthsof data for IS$? :rhich 'rere expected froma the expanded traffic po-o.ran, 
 Jiere thus lost. Sii:iilarly, in
the case of the 'Fifth 'Jheel", :,hich is used to mea
sure 
distances for the iIighway Inventory, six months
 
of time was lost. 

The 	radar to be used for speed studies and the gyro
scopes for use 
in the Highway Inventory, ,fere 
not
received till July 1968. 
 The 	late delivery of these
items prevented their use 
by the Consultants.
 

The 	other major obstacle ,ras the lack of sufficient
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adding machines a-7 calculators. Although these
machines were oce to have been furnished by Caminos, never -
 th- two consecutive years 
of the
contract -,rere -- rer sufficient ;!iachines in the
Planning Secion o-' ,e Consultants and the PlanningSection percso.nei t-o ccoi-elish their -;orl: with dis
patch. Althoug . AID contributed a calculator and an adding vac>±'.-e d-I g the last year's contract,
this 
only partIaly alleviated the probleino 

The following pages of this report contain a complete
description of t...e 
 Consultant's work. 
To make the
evaluation eesier, the outline followed is 
in the
 same order as 
the above stated snecific responsi
bilities of the Cesultants. 
Also, comments and
recommendations are 
)rovided whenever necessary in

the development of this report.
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dAll 

y 
o tai (OreOd i c thorCAtio Study to 'oe clethe .. .	 " ........
 ,.... c Dy. ','or Oxample toproductioi!sc' " r:t con~..rin sorghum, 

1.L~l6 Cotton 	 anbpotatoes, 	 s e-.Jo~nd fru-its. rf~oc vore~y 

forThe plotsi of prdate'i ons roductanalyted 	 rou'sTStudy 	 oin 	 TCI-. 
.. 

ducts Coiton~ toocA 
 producs, ber
2. 	 Rice
co'ist g s 	and cco. oils_ ..... .
 

13. 	 Sugar and 	 fats of animal and
4 	 3sn cas vegetable origin

5. 	 Coffee 19. Fuels, lubricants and 
 "
 
6. 	 3ci-n-s 
 similar products

7. 	 Fruits, Zitrus 20. Chei-iczl products
 

and .ec.c'.o.s 21 Machinery 
 -and ";raterial
e). 	Cattle 
 of transnort ""
 9. 	 ,!2, at 22. Yon-udioe ra, !:lter

10. Milk 
. ls, exluding potro-

Ii. Corn 	 "leu~i " . 
12. Poitos2313, ...... tai.... 	 ' 

lnufactured artLicles,' classified priraarily
 
14., Grain oZa:ghur, 
 .ccording to material
15. I!t 7.t16. Ieta,:Lc 	 t i-nufactured items.eu'd :-iscoliencous 

7r5, orot. Prcoducts " 26, l,,inerg.lsPoducts	 
i:',:,
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on i 1966 p'rojiectios h-n .. d by.;iUjth, pr
duct rand for and
rtne-' 1974 19, 
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 ..ing, forestry anni t--arls-er'roe den 7 jectd
through lq9 . Th"s !on , to ryr po jction . r.,necessary in orderto y 3 trfi .Of c.a d"otp
for thle recomnendcd road. proJects on, the 
assu.. , -.
tion that const': ctior 5oud be tert-innted by

1974.. 

Zem o gr a ph jzc r.er :r .de in c l udi n go j ac t ons e al s o 


urban, 
 ...population v.-d economically
cctive. Thos-, daaused for estiva ting pas
song r tr c,-,
c. 

The comple.te rapor- of the National Highway Plancontains the following chapters: 
. 

I . PFu. ose and Scope of Study 
II. _conc~lic Resource 3ase

I I I . The ............ i- S ys.to i.

IV. Tra:sport..-,ostwnent and Financing 

....ig: ,y,. a,..c Transportation by h ,ys . .. ... 
r 

V T.T he i.gi o , , H- hw vy,' .. ..
L~pcndix. B - Zetaiied Econoiic and Traffic Dna:, 

3. - and ys-s of Present Scheiuld Pro-

Jects zwit lI:,-_ to National Highray Plan 

Thne rcsults oc_-o't ~ i ova-luation of nrojects
not oyire te2iath 01ythe MNtion.:-l 11,_- my- . taen into account inth ainn .'. Y Pith. Consideration ".as-alsoms. P.1so ,P . ,:.
 

given Lto -)1oj-c s T.-ch hboo lre~.dy been scheduledfor co, trcuot- a. .indic t0,t previous ly, it " was ot ractc.b. e to Thtrodzco changes. An ex-
. 

amiple is C1,-13 "r',,ih,I extend fro: Nntre Rfiosto the :21nr. :ro:t .a, - lgth o1 ,1 -iloi cters.- : 

of tbhis pro-.0cc "rate no-; ;ha~int has a x..cy ].ae very favorable, andlreached b~etweec! the agreeGuiateoi~alnr,
 
and !-ondur- -o ,..;"I fo 
 Co0io l,: ,- of h "i, ay on 'oth .:. teo border. In vieof thisand the forthco ng fin::.neig by CAcBo it is the
 
Consultant's o :onthrt it is now 
 tqo late to 

C2-Sonsostpo.ing0 s- 2 projct.1 (."C .z .-


5', 

4 
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4. CoordinatiLDn of the Fational Uightay Plan 

Throughout th, develop;ent of the ITational Uighway
Plan studios, t3. Consultants took special note 
of
investment 
 arc=ooclesr-ecom f;endations alreacdygiven concer-r -- r orc-ects dete.-ined by other agencies which wr:::i ;Iani ng, so Lr-nt they could beevaluated a.cccz-..r6,y anU intgrated into the Planwhenever justif.....s coordination of the 1,ational .,igh:ay Z-2.;i h regional and national planning agencies ras carried out 
in the following
 
manner:
 

Central I,..e-c 
 3anli for Economic Integration: 
The Prcgre:.:in- and execution of the highwayswere analyz.ec ±soar as Guatemala was concerned . The -a.t American Transportation StudycompleteC by the T.SoC. Consortium for CAB3ZI 
qas co:uited cotinuouslyo 

SIECA. 
 .- liminary reports by the Infrastruc
ture Div Z2on or 
Central America's natural regZions 'rere consulted. 
 Various interviews were
conductcl . -personnel of this agency.
 

National Ccun-cil of2 Economic Planning. Theports on i. T5-69 plan ,ere 
re

carefully studied andC :raised, both from the standnoint
 
of tra ....... -ro lects and 
 overall economic develop.:eno, 
 -ers of the Council yere also
interviewee oi: 
v,- ious occasions 
and were -e'pt

abreast oi-)-o:7ress, -In addition, the
clpatio- nartie' .nr o-oe of the Council as part 
of the  n'T- rcu: on thc National HighwayPlan fo.cf--
 '- thi-
Lr: . n, coordination.
 

Sectori. 
 U -it of Urban and Re ional Planning
of the i -" j of Co'inunications and PublicJor.ks: iu.... published by this sectionconcr n,- n.tional planning through economic
re-gio-i; .ror2 r3Vie-red by the Consultants. Inter
views -- r_- rlso h with personnel of this agency ". .. IrationL,1. 'ighway Plan. 

FYDEP: l :eeviews were conducted with officials 
if FYD, '__e autonomous agency in charge ofdevelo.--_.ant 
of the Pet6no Information was
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obtainea or 
py....s investment plans in 
this
very ir orta-rt zone of the country, where itis antic irate that considerable funds will
be uscd: c3-struction of new highThways
during ti. 2xt several years.3 

iniZtrr oLi-ri ture- It was considered
iio rt ant t!--. >- iistry of Agriculture be
included in the part icipat ir? WOrKing group
the 1 o- aig 

of~at f" y Plen because of necessarycoordir.L.Lon T-t:.cen agricultural development
plans 'opoaan a zew highw'ays. As it will
be sho-,n i..: r at eof t..ii's report, thc 
agrono ,ist .7 . d bthis entity o--!y col-:borated :rith the Consultants for shorta period
of tie, due to t.. heavy work load in his owm 
office.
 

5. Assistarcc2on Scific ProgratmAs 
of the Planning

Section
 

The Consulta-hts, £;sfstance in this aspect vras divided into th. 
f3ior-,ug activities: 

a) Highway Inventory 

U.S. AI* i'iss.ez/Guat;ala provided the equip
ment an Xunds Far Guatemala's first Highwray
Inventoryr, o.n pro.ress under the direction 

.oof Ingo ifur L6pe.z of the Planning Section.The euiyy-. for this program consisted of thefollo11 o'n poc;'et compasses '.Tith their accesories, c".odoeters, I "Fifth TJheel" end 2gyrosces. 
The fucds :care also used for field

personnel ,siarias and viaticos), rent of
equipinc'n an i .'a :3 pr, naration. The latter has
 
not yet otartado 

The ,ori :res for..Flly initiated during the first
days of i ezc_. Aithough progress wras slow atfirst, clozu suorvision solved rany of theproble.s so t-ha 'ithin two months the work 
was bei-. ,ccoplpished at a very satisfactory

rate. 
 By October 1968 the achivements 
were
 
as follo-.ws:
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1. Paved -iiih rays (1,770 X 

Gene-r Charactcristics 100%

Visi4ility 100% 

0%Gr adC,-s 
20%Curvs 

Caclc + ions 10% 
Dr tIng 0% 

2. Unpavedl -Mih:rays (10,000 Kis. Approx.)
 

n
r -- Characteristics 
 100%
 
Grades 
 0%

Calculations 
 0%

Drafting 
 0%
 

3. Use of 'ur,_s Available 4io%
 

The Consultants participated in all of the

first d6icussions on 
the Highway Inventory,

when there !ras a need to draw up a workable 
progra: r.d tc 
solve the initial problems.
The Consultazts also participated in the
meeting -vrit - i.ro UTilliam Caji:pbell of US. AID,and the chiefs of the Planning and Financial 
Sections of th-1ligh-.iay Departlent, to clear
Up the '.c2....s to be followed in the use
of U.So ID ds°S 6 

Onco thw : -oras strted, the Consultants
 
visitc t-", and checked the progress and
co1_let: Zts of information being obtained. 
They alsch.c... the use of the cc uipment. 

The Consult-_its r co:nnrended that the drafting
work b: 1IL1rtad-:- i-.,::diatcly, so that it iniybe possib- -- o c,.c.. rith the field personnel
on any c'uostions : .ichmight arise in interpre
tation o .:ata prior to completion of the 
field r:i.o 

b) rational-,2icle Inventory and National Traffic 
Counts
 

The rational Vehicle Inventory for Highways
;as c orp late:. Froin original data of the Sta
tistics and Census :apartnent the following 
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inforatio ;w0-s co0!piled: place of vehiLte reistrat:.c ; type; :2ake; and model year. 4hen
those 
 :,re-- processeC 
Pad adjusted, tabulations :rarO 
 rared o' vehicle registration
by deparments; curves of vei ±cle registrationby age and type; tables of Dredominant makes,etc. Th-s is valuable infornwation for planningand is fc'u2':. in a prelitainary r-eport entitled:VehiceslIei-g Used 1966". it has not beenpublished fi:al report, because it is tointended to have all dati included in one ofthe Statistical i"ulletins of the Highfray Departento T he Consultants recolimend thatsimilar -o: 
 bo done for the year 1967 and forthe follolriE 
years.
 

Upon co..Letion of the Traffic 
Counting Prorranlast year, the Consultants prepared a report
which inc>.ed not 
only the results obtained
during 196' ut 
also all data accumulated since
1962. 
 Pa-'ial information for these earlier
years had bee 
 gathered by Ca!:Jinos, but it had
not been
-,:alyzednor prepared for publication.
The results of this work were published in a17 0 -puge report entitled- TRAIISITO POR CARRE-
T2RAS D2 :UAT;,:ALA, 1967. This sork was ofgreat iro-_ 
 -ce 4o tohe Consultats and Cariinos, si:-ice r-s the first docui~ent in whichthe structure -7nc wariation of highway vehiclemovemeits -ro-re exaE--ined; an analysis which isessential :or ianninlo A careful progrmiingof the st'es to be covered, from data t'bulation tc :ne.- ".:resantation,permitted theConsult.. to ,'-e everything ready for 'Karch1968, 
 ft.i22ic:-.isfrolm the {iwgTay Depart:ment deied'its ijubiication until two :onths 
later.
 

The in.or..ion i; this report ill be usefulfor vari ous 7uri'-)oses -rom re-'ulation of traffic
flow to ul~nnin2;, design, construction end main
tenance cz :i. ,:Jays. 

c) Additional Tra-ffic 
St udies
 

Once the 
voiunes of average vehicle flows
obtained, are
.no',n as ADTA (Annual Daily Traffic
Average), 
 dditional traffic investigations
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baareis--necesszry Whetherjs6~ on a piec ficproject 
r nerastudies in order to know theproper characteristics 
Of the movement by


highway. 

Fro" the 196? traffic data a perspective'was
obtained of the large flow on the Guatemala-
Escuintla Highway, As a step towards eveluating the leed 
for expanding this highway into
 a four-lane road, speed studies 
were carried
out at 
various critical points. 
 For example,
the Cuesta de Villalobos and the intersection
 at Villanueva. 
The method utilized was that
of 
"common plates" which consists in locating
enumerators at 
the extremes of 
a known road
segment. These individuals must register the
precise crossing time for each vehicle. The
relation betwgeen the known distance' and travel
time of the vehicle that goes by the 
two sta
tions 
.(ill give the actual speed. 

The Consultants supervised the development of
this study which took about 
one week. Later
on this same study was done on the Interamerican Highway to the West, 
at the Guatemala-San
Lucas road. The conclusions of both studies 
are sho'm in tabulations and figures of a proliminary study. 
Also, various Origin-Destina-
tion surveys were carried out :
for the National
Highway Plan. These surveys were developed
 
as folloo~y: 

i. At the six land frontier customs stations ..
durin- 43 hours 
on working days during the

months of February and June.
 

ii. A 12-hou-r survey (06OO - 1800) at six selected stations where highways cross departmental lim.its, 
during the months of March
 
and April.
 

iii. A 12-hour survey (0600 - 1800) for a traffic
analysis using the plates method. This 
took place in May 1968 and was concerned
,ith a possible Guatemala City by-pass.. .. . 

_ 7 

.. 
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d) 


e) 

v. A 6-!7.ur surveys (0700', 1300-) for :a ,traffic 
,i...'analysis o:f a ipossiblie Escuintila ::by-p ass :: ii 

6ahtul aiiv..ate -tlac .. ...-6d' r moronth)j
iV. A 6 -hou survey (0700 , 1300) for a traffic 

analysis of: a possible by-pass of 4azate
nanzo, using the plates method, during the
 
month of June.
 

The last three surveys were made for the purpose

of evaluating the traffic volumes that would
 
use possible by-passes of those cities, by which
 
traffic congestion could be avoided. 
 Some inter
'"estinconclusions were obtained. For example,


from the traffic stand point, the Guatemala City

study indicated there was no need for perip'eral

ring around the city. It was discovered that
 
the construction of the north-west peripheral

ring at 2scuintla can be justified with a first
 
priority.
 

Traffic Projections and Capacity
 

In the 1967 Hi-ighway Traffic Study, a relation
 
between capacities and actual or projected traf-'
 
fic volu/:eo -ras -established. 
From the relation

of capacity-projected volumes, 
some highway seg
ments indicated the need for expansion from two
 
lanes to four lanes. In priority they are:
 

Guatemala-Escuintla (CA-9)
Guateia!a-S-n Lucas (CA-1)
Guctema-DeviationSan Jose Pinula (CA-l) 
Guatemnala-Toll Station (CA-9)
2 cu--rnt-lc!a-,'ulua, (CA-2) 

Other Stud_ es 

In Septeiber 1968, the second stage of the 
sur
vey on annua! mileage by highway and type of 
vehicle 'TaS started. This study originally be
gun in Sea-tet.ber 1967, when at various 
stations
 
located at exit sites of Guatemala City, vehi
cles were. stopped and general data as well as -. 
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odometer readings were obtained. To obtzI n thesecond reading of the odometer is a more dif- ,
-ficutpo cs 'ocuse visits wlere made tothe homes of. each of the vehicle owners. This 
prrcedure-gives a betterresult than sending
cards by mail, but nevertheless about a 20%
loss of data occurred, because "many of' the o'mr
ers had chan-ed their address or sold their 
vehicles. 

-

-

6. Assistance. in the Establishment of the 
Ilaaway Traffic Counting Program 

National 

The Consultants had prepared an automatic trafficcounting program for 1968 which had to be changed
almost completely because the equipment needed, con
sisting of nine automatic traffic counters, was to
be received not later than December 1967; actuallyit was not delivered until May 1968. This delayprovoked a total, revamping of the 1968 program, known 
as Cycle 2, since it was not possible to acquire
full-year data from- the five permanent stations ofthe system. Nor was it possible to coinplete the desired area coverage,of the program. One of the con
seguences of this program revision is the inability
to complete the design volume schedules which'reauire more completo infornmation than that now available. 

Major activities of the 1968 Traffic Program consist
of field checking the personnel; adjusting the monthly
programs; and, at the same time, proceeding with the
analysis process. A fact of concern to the Consult
ants is the conttnuod loss of data, because the apparatus in the perr,anent stations have not receivedthe necessary attention and stop when the battery is .out; or when they are harmed; or because of mechanical
troubles, etc. Greater care, organized in a conti
nuous systemiatic manner, would eliminate some of these
problems. Such measures have been strongly.urged by
the Consultants. 

, 

There also have been delays in the classified counting program. Those delays occurred whenever personnel
are used for other programs. In any case' in theplanning of these programs these eventualities havebeen considered, and only at the end will it be possi
ble to measure th level of effective accomplishmento. 
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The Consultants recommied that 
for the program of 1969
the 
_
tcounting syster., be extended and include,beie
,tihe -one-
.0e.. ,... . .ed, 
 new sumary stations in
the Camninos Voci~iales Plan financed by BID and the
Government. 
 Soummary stations 
are ones where 4 8 -hour
 

counts take place oni 
regular working days.
 

The Statistical Unit of 
the Planning Section provided
8 enumerators, . analyst, and 2 chauffeuers on a fulltime basis for the 1968 traffic program. When theConsultants first began 
their duties with the Planning Section in October 1966, there was no such pro
gram.
 

7. Profc valuation 

Because of the limited capacity of the Planning Section to mlake 3economic justification studios of more
than 100 propose- projects of Caminos Vecinales,

establish priorities, there was 

and
 
need to determine an
empirical !method for selecting 'for study the many
different investment possibilities. The 
 -Consultants
participated very actively in the discussions ,,ith
the professionals of the Planning Section in esta

blishing the criteria to be used. 
 For each project,
three aspects wuere considered: 1) Financial 
 .aspects
such as project 
costs and user benefits; 2) Social
 
aspects evaluated on 
the basis of population and
different typolof'boneficiaries; 
and 3) Economicaspects classified according to the 
zones of influence
and the potential land use 
 The scores obtained for
each of the 100 projects determined the order in

which the studies are 
to be done.
 

Once 
the project study had been given a priority,

the economical evaluation,of the same, followed
the procedure established by the Consultants in their
report: 
ANALYSIS OFPRJECT EVALUATION FOR THE CAI-
NOS VECINALESPLI!, RCCM24ENDATI0NS, Junel967. 
During the period of the contract, the Consultants'!
 
continued assisting in the evaluation studies, by
direct participation in the 
following projects:
 

Alotenango -11 
 Rodeo 
 .Siquinal.

Mazatenango 
- La Dicha 
Patulul 
- Pochuta 

:
 
*Berberena 
 - Casillas 
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It is appropriose to 
iention here thatnivemeti
 
pero eluti and asecton cauenoip n 


.tion 
 an ni,. car-, come 
ncbout only through a continuous
desire to 
use better techniues, the 
adoption of new
concepts an: tIsrevision of new criteria int Seolection of proorams of public investient, Although
there is no 
forhmal educational program with scnolarships at the postgraduate level or intensivo courses,
personnel of t e 
Planning Section 
can obtain additional 
technical assistance through reviewing documents 
listed in the extensive bibliography cited
below. 1/ 
 It is essential that 
the Planning Section,
as well cs 
other sections of the DGC, have budgeting
resources 
for the accuisition of documents 
on matters
of interest.
 

The Consultents have been very concerned about the
use of so mnucha 
of the funds of the Caminos Vecinales
 
Plan for pavling projects rather than 
the construction of 
new access 
roads into potentially valuable
agricultural 
or forest 
lands. The Consultants do
not oppose ro d pving, but the 
arguitent mainly 
centers upon the clisinof whether in the light of
 
limited financial resources, 
it is more beneficial
 
to pave existing all-,ather roads 
or to construct
new ones where theire aren't any. 

In the analysis of a project that 
consisted in the
betterment za.nd paving of an existing road, tr' over
all benefit-cost ratio was 
found 
to be sati .actory
and justifised t'ne project investment. But t!p, betterrment investme-nt only, gave a greater ben_ Ifit'-cost,ratio. This ic 
c clear case for applying stage
construction With paving to 
be done only when traffic
has reached aceauat 
 levels. 
 -


The Consultants also recommended two studies 
on pro
ject evaluation:4
 

a) 
 To revise the highway operating 
cost tables
f01ow1 ngethe orientation of Jan De Weille's

book Quantification of Road User Savings,

published by the John Hopkins Press, 1965.
This revision is necessary because the AASHO
doceui.ent 
(used by Caminos) is 
now outmoded
 

1/ See biblio--graphy co"...piled 
on Transportation and

Economical Developmeint by Xatherino D. Uarden,
in the publicationby Gary From 
TransportInvest--4
ment and conomicDvlopment, The
 3 rooking's ins.
titution, 1965.
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_ _ _,_ . . . n -. r of,s_ 	 -cost__-cr___Os 
 o a for, -- . :_ t____ 

evaluation.
 

b) 	 Since it is contemplated that investments
 
in the Ciminos Vecinales Plan will proba-
 ,' .

bly 	be continued, the Planning Section should
 
capitliia oz-, its experience acquired to
date in economic evaluation. 
 It is recommended that projects be selected for 
complote study including analysis of travel
 
habits and desires through personal interviews. 
 From such activity new and better
 
technic-ues for studies can be derived. 

8. 	 Coi tinue -Analysisof a Nation Wide Transport
System with .ajor 2 mphasis Upon Highways
 

The 	information assembled, analyzed and reproduced
under this section is a necessary adjunct to 
the 	National Highway Plan since in order to develop the
plan, one must 
take into consideration the 
competitive situation with other modes of' ta
 

For 	the base year 1966, the Consultants have distributed tonnage data 
on exports and imports of'
their 26 products and product groups among the four
national ports of Champerico, San Jose, Matlas de
GO'lvez and Puert 
Barrios; the international airport of La 
 the railroad points of 
entry and
exit for 21 Salvdor and Mexico 
at Angiatu and Tecuin 	Uman; and the high,'ay frontier points at Pedro
de Alvarado, Nelchor de i'encos, 
San Crist,bal and
 
Valle Nuevo.
 

The 	allocations of tonnage among the ports -,,Tere made
by obtaining as 
niuch data as 
 ere available directly from the port authoritiesad then making adjustments 
in those instances where the port classifications of the commodities did not 
correspond to 
those
of the Consultants. 
 Information was 
also utilized
from the Pacific Port Pre-feasibility Study recently
completed by Consultora Latinoamericana, Ltda.
 
Data for Angiat. and Tecun Uman were 
obtained directly from the IRCA Railroad. 
Air 	transport data 
were
 

-:<:., .',... .• ,.. 
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obtained fro-, tiin-tiona1 and intern ,4tionalair-
1ne~seV~n ~uterza~, 'hilo 

__ 

data for the high* way frontier points -vere obtained from the Bank,~ ofGuatemala with E'llocations 
among products based
* 
 upon originrdestinatio

n surveys conducted by the
 

Consultants.
 

The Consultants also obtained information from the
railroad on estimated departmental origins and destinations of thieir 
export, import and local traffic.
 

Data from the Dank of Guatemala wore obtained which
show the monthly variation in total tons 
of export
and import among the various ports and other customs
points of entry and exit. 
 These data were adjusted
by the Consultants to correspond with the data previously refered to in the tables of exports and imports by comdoiitis.
 

Listed below are the tonnages of exports and imports by major ports and frontier points for the
base year 1966, and the total tonnage of export,
import and local traffic by rail, highway, air and
other, 
also fo' 1966.
 

Customs Points of Nintz:y 
 IMe t r i c T o nsand Exit 
 2xport Import Total
 

Deep-aWater Ports
Chanperico 
 73,804 27,531 
 101,335
San Jose. 
 82,099 403,968 486,o67
Matas de Galvez 
 80,012 392,883 472,895
.1Puerto Barrios 
 160,285 125,800 286,085
 
International Airport

La Aurora 
 2,790 3,856 
 6,646 

Railroads
 
AngiaT a 
 6,68o
Tecun Uman 8,290 14,970
 

12,234 
 12,234
 
Highways
Pedro de Alvarado 
 115,317 
 75,299 
 190,616
"San Crist6bal 
 12,483 
 5,065 17,548
Melchor de IMencos 
 1,394

Valle 283 1,677Nuevo 33,811 7,413
El 41,224Carmaen ~---5,235 


5,235
 
TOTAL 
 568,675 1,067,857 1,636,532
 



--- --- 

--------------------

..... Import Local 
 Total
 

Rail 192,191 206,806 
 185,686 
 584,683

Highway 373,694 	 1 1
219,8 4,583,877 1/ 5,177,382
 
Air 2,790 3,356, 4,477 
 11,123
Other 
 637',384 
 637,384 2/
 

TOTAL 568,675 1,067,857 4,774,040
=== 	...=---------=-. 6,410,572
..----------------------------------------------------- =-==-=---=-------------"-

,i
'-----------------	 "----


1/ 	 Includes 1,339,000 Y.T. of Sugar Cane, 
2 17,900 T.-. of
Raw 	Cotton and ll6, 
 .T 

2/ 	 Movement of crude petroleum by pipeline from shipside


to 


i . of Coffoe in the Ban.
 

storage tanks near the ports of San Jose' and Barrios.
 
9. 	"ighwavPinancing, User Taxes and Construction
 

Costs
 

The Consultants prepared a section for the National
Highway Plan entitled: INVERSIONES TRANSPORTE Y
1NSU FINANCIAIE1TTO, 
which contains an analysis of highway 	financin' 
 "It 	is complemented with 
a critical
examination of income generated by users, 
in which
is measured the dogree of recovery of highway investment by the Goveernment. 
 The 	most important re
sults are sum7.arizod belo,,/: 

From July 1957 to 
expenditures were 

]ecember 1967, Highway Department
-t.172.7 million of-vhich 
Q.98.5
million were 	 "'.
invested in highway construction or
betterment; 
 million were
'-53. assigned to maintenance; and, 
 .20.8 million were used for administration and new project studies. 
 In terms of
funding sources, 
 .116.9 million -were from internal
resources; 
 .27.5 million from loans; 
and, Q.28.3
million, donations from international agencies.
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Since external resources r-were
.. ....... "r- o s r c i n : I 
used almost exclusjvQo'...-v-...
-. L e.-resourcos'
ac 

counted for overl 
half the total investments during
the 10 1/2 year period.,. Future highway investment
is expected to be 
funded in large part by external
loans for two fundamentaireasons: a) the donations are nearly finished. The principal source of these
 
donations was the 
U.S. Government, which -n-ncedtwo thirds of the total cost fof the Interamerican

Highway. There is 
only 4.4.5 million still to beinvested between 1968 and 1970 to 
finish the project; 
and, b) the critical fiscal situa'6ion of' the
National Government is rianifested by the 
 limited
availability of internal savings. 
 One analysis of
the present debt 
capacity indicates that in 1968
the National Govornraent could obtain $100 million
of external loans -Jithout disturbing the national
 
econom~y.
 

In the second pa:rt 
of the study, an analysis is madeof highway user 
taxes. The Consultants determined
 
that f'or each vehnicle-kilometer 
traveled 1.9 cents
is obtained f'ro-. uch user taxes as those on fuels,
license plates, tolls, fines, 
etc. In the 1964-1967
 
period, Q.42 rmillion w-,as collected in highway user
taxes. 
 This co!.ares with annual amortization costs
of the highway investment of 
Q.62.5 million (25 years 
 :; Vat 
6 per cent) for the period 1955-1967. To this
must be added 
_aintenance and administrative costs.
 

It is 
clear fro_: the above analysis that automobile,

bus 
and motor carrier transport is being subsidized
rather substntially. 
One way of partially reducin.
this subsidy in thie 
future is to design the more
heavily traveled sections (Guatemala-Escuintla)

toll roads. as
Of cours3, indiscriminate use 
of toll
roads would solve no 
financial problems. To the
 
contrary it would create now ones.
 

An analysis was made of construction costs for the
purpose of obtaining as realistic 
as possible investment costs for the next five years. 
 This analysis showed that construction costs per kilometer
 
averaged ".100,000 
on flat terrain; ..
kilometer in q.140,O0 permountainous terrain; and, Q.30,00
per kilometer for asphalt paving. 
These costs are
based upon Camino's experience on highwTay construction projects over a period of' more than ten years. 
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1 0 ------------------ .. ... ... a s--

The training sunplied "by the Consultants to thediscnn ni t the fori of-individual and groupd.iscussions; the assignrment of planning personnelto work directly With the Consultants on the National Highway Plan and the Traffic Counti'ng Program for exarapien; and the preparation and distribution of doctmOnts for use by the planning personnel. On one occasion, Ing. Ra'l Leclair was invited by the t°ininrering Faculty of the UniversityOf San Carlos to present a paper on "Highway TrafficEngineering;' for a seminar. Professional engineersincluding Caminos personnel, faculty uierbers andstudents attended the seminar. ' 
' 

j . 

As mentioned previously, the Consultants have work-od closely with the Agronoraist and Economist assig-
ned to evaluate the individual Caminos VecinalesProjects. To assist these tWo professionals in their 
work the Consultants translated into Spanish andedited Hans Adler's chapter on "Economic Evaluationof Transport Projects". This chapter was from thebook edited by Gary Fromm, Transport Investment andEconomic Development, Brookings Institution, 196-5.Copies of this translation were given wide distri-
bution in Caminos. 

'' 

" 

' 

A 

' 

The working group oranizod by the Consultants, withthe approval of the Director of'Cainos, 'to wor , 
on the National Highway Plan provided a good opportunity for these less experienced personnel to obtain practica! trainiLn. in the techniques of planning, traffic, analysis and project evaluation. 

Caminos provided twuo persons, full-time, one engineer and one statis'tical assistant. In additionan economist -asfurnished by the National PlanningCouncil and an a-ronorist by the Ministry of Agriculture. U r ely these two individuals wereable to participnto on a very limited basis only. , 

In the course of the activities of the working group,Ing. Godoy o'f Cai-ainos assisted Ing. Leclair in thepreparation of a report entitled: "Methods of Dis
tribution and of Transport". The report containeda discussion of-the techniques of linear programmingapplicable to a.trans~port model. 



A further aspect of 	the tra ininr_progrm s_.th 
AIDto inance a three monthocourse in TraffVic 2 rginoering for the of theStatistical Section, Ing. Hurtarte. 

head 
The 	Consultnt.	 have ... e. very closaly with Inhg. 
Hurtarte
to insure 	 that he -. bethe 	Traffic Prog 

would capable of operating
vra:- the terminationConsultants' contract. 

ith 	 of the 
The 	Consultants have also
trained the 
field personnel in this work.
 

11. Assistance 
to the Statistical Section
 

In 	 addition 
 to the 
above training, primarily in
Traffic Analysis provided by the Consultants to
the Statistical Section, they also worked very
closely with Statistica,
l Section 	personnel and
especially Ing. Hurtarte in the following active
itiOs:
 

(a) Annual Miemoria
 

The Consultants discussed with the head of the
Statistical Section the need for imodifying the
annual roemoria of the D.GOC. 
 in order to wake
it more functional. 
A preliminary examination
of the ner-.oria 
for 	1966 indicated thO.follow-
 .
 .ing:
 

1. 
Th.. 	volume contained a large quantity of

data -hich was of little use.
 

2. 	More inforrnation 
was necessary on construc
tion pr'ojects.
 

3. 	 The memoria should include figures and
photographs illustrating the various projocts undertaken during the year.
 

4. 	 Th I-erieral presentation of.the memoria

could be greatly iproved.
 

At 
the recust of the chief of the Planning
Section and the Head of the Statistical Sec
tion, the Consultants reviewed the data being
prepared for the 1967 Annual Memoria and made
.any SUgges-,ons about 
its presentation,
 
of completeniess, 
the 	use of graphics, etc.
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Upon completion of this review,-the Consultants 

And after ~'ve~by the Plannin- Chief it 
was re-oroduced w-ith fe-, rmodifications. 141any
favorable co-mUent's were received from the 
Division ?leads of Caminos and the Director on 
the improved appearance, readibility and 
woeth-.ehileness of the revised Annual Memoria. 

(b) Compilation and Analysis of Data for the Sta
tistical Bulletins 

The first Highway Statistical Bulletin ever 
published in Guatemala was released in August 
1967. This work -was initiated by the Con
sultants with assistance provided by the Sta
tistical Section. It was contemaplated that 
this bulletin :ould be issued at least on an
annual basis and thus in the matter of a 'few 
years a vcaluable -uantity of series datawould have been accumulated. 

" 

To carry out this objective, the Consultants 
discussed with the head of the Statistical 
Section in June 1968 the need for completing 
the date and stencils for this second bulletin. 
The Consultants had already compiled and pre-,,
pared statistical tables for the bulk of the 
report and had completed a good part ofthe 
text. Unfortunately the Statistical Sectioni 
has just begun now (December 1968) to complete
the stencils for the first part of the bul
letin. Perhaps -ithin 6 weeks to two months 
the -,-or? -:'ill be com-tpleted. 

(c) Utili-,x1ion of Traffic Data Obtained Prior to 
1967 ' 

Reference has been made previously'to the ana
lysis and incorporation within the Consultants 
Traffic .epor of data gathered prior to 1967. 
This information permitted the determination 
of historical tendencies. -.. * 

-
. 
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(d) Reorganization of the Statistical Section
 

The Consultants have discussed w,,.rith 
 the chiefof the Planning Section and the Hoad of theStatistical Section the urgent need to 
reorganize and .redefine the functions of this
latter Section in order that the personnel be
utilized Mlore 
effectively. 
The Statistical

Section should concentrate 
on the operation
of the I,ltional Traffic Counting Program, including the compilation, processing, analysis
and Dublication in report form of all pertinent traff2..C data., Though it may not be
possible to 
add to the staff of the Statistical Section because of budget limitations,

this is all the rore 
reason for 
a definition

of,functions and assignment of personnel

with definite responsibilities that
so a min
imum traffic program
ingmsper 


n can be continued includtranpor 
ing special studies of transport costs, traffic flows, and vehicle utilization. 

The Consultants recommend that the StatisticalSection use as a guide the program of Trans
port Statistics approved by the Subcommittee

of Statistical Coordination of the Central
 
American Isthixus.
 

12. 
 Highway.Classification and Nu-abering
 

In a report by Lloyd M"orrison, 
a U.S. Bureau of
Public Roads egnrpublished in~January 1967,a new system of classification and n 
umbhering of
Guatemala's hi was
ways - proposed. 
 On a number of
occasions, the d-ficiency of this systern 
in terms
of highway idetification had been noted. It wasnecessary to 
establish 
an orderly system, functional for the 
oresent and future development of
the highway system, and this was 
proposed in Mr.
Horrison's report. 
 The numbering system was patterned after that of the United States.
 

The implementation of Mr. Morrison's pzoject has
been impossible, 
even though the engineers of the
DGC have agreed that i ts adoption would bring
multiple benefits. During 
a meeting held in February
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1968 ij1 which the chief ngineers of the DGC, I/Jr.

Morri son.- nd---ho ,Consult ants
s-irom- CONLAT---atten'd--'it was concluded that the 
discussion stage on 
the
classification and nuberingof highways 
was over.
The next 
step -;as to take -a 
look at the procedures

to be followed for Its Laplementation. A committee
 was organized to 
take charge of the preparation of
 a brief merioranduro showing the project justifica
tions. 
 This mernorandum 
was later sent to 
the Minister of Coimunications and Public Works for his

acktowledgeement and approval.
 

The memorandu.-
was approved, and it 
was then recom
mended that an executive decree be dravtm 
up for
presentation to 
the President 
so that the new system
could be implemented. 
The legal attorney of DGC
 
was requested to prepare the decree, but this individual has never done so 
despite urgings by the
 
Consultants.
 

In a report of ,"ay17, 
1968 presented by CONLAT to
the Chief of the Planning Section, the Consultants
 
stated:
 

":nowing the need and effectiveness of the 
proposecd highway numbering and classific
ation systera for Guatemala, the Consult-
ants recomn-end that immediate steps betaken for implementation either through 
a meeting of the departmental heads, the
Director and Sub-'irector of Caminos or 
by any other valid means." 
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