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Abstract

The autLor served as senior field engineer in investigations

of surface-vlaters of .1.\fghanistan from July 1964 to September 1968

and assisted in the evolution of two phases of the p:..'ograrfl:

During 1964-66 in field collection of surface-water data, office

compilation and analysis of the data, and training of Afghan

counte~parts; during 196~-68 in field supervision of constr~ction

of 63 new gaging stations and rehabilitation or reestablishment

of 16 additional gaging stations. Under the author's supervision,

74 stilling wells and 54 cable\'lays were completed.
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Introduction

Y-Hstory.--Surface-vnter rcsources investigati.ons in

Afghanistan have been 20nducted with the gu-:'du~ce of AmcI'icafl

engineers since 1946 when feasibility studies were undertaken

by Mor:cison-Knudsen-Afghanistan Company (HKJ'\) and its affil-

Oates in the Helmand Valley dcvelopment. Since 1952 the U. S.

Geological Surv~y (USGS) has provided advisors in surface-water

investigations to the Royal Goverrunent of Afghanistan (RGA)

under the auspices of the U. S. Agency for International Devel

opment (USAID) ana ~ts predecessor agenciEs. During the period

covered by thi.s report four hydrologists of the USGS advisory

team served under USAID and advised the Water and Soil Survey

l),=parbnent (\'JSSD) of the Hinistry of l\griculture and Irrigation

(MAT), Royal GcverTh~ent of Afghanistan. ~e USGS team included

Hessrs. Arthur O. Westfall, sup:::rvisory hydraulic engineer and

chief-of-party; Vito J. Latkovich, hydraulic engineer, and

Vincsnt Firo and Dallas Childers, engineering technicians,

hydL·aulic. In July 1964, the author assumed duties as a tech

nical advisur to the vJSSD v1i th headquarters i;l Lashkar Gall

(Lash) until 1965, in Ka~dahar until 1966, and in Kabul until

19C8,
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In July] 96(1 the Lash office had c3 staff of .six; One U. S.

college-trained Afghan enginc\:r as Director; four high-school

graduate technicians; and one technician (,.Ji th about 20 years of

experiulce in surface-vlater investigations. The other five men

had experierlce levels ranging from 1 to 9 years. The office IIlJS

functioning faj~ly weIJ., naving been under USGS advisory assist

ance since 1952. hThen the office moved to Kandahar in 1965 the

staff remainpd baslcally the same; one technician resigned tut

a new ~ne was hir~d.

Purpos ~ and Autrlor-i.ty. --The purpose of this report is t'tlO

fold: to evaluate the project period, July 1964 to July 1966;

and to sL:mmarj::::e the f'esults of the expanded-program period,

September ~966 to September 1968.

The Program-Agreement (ProAg) bCDleen RGA and USAlD stated

that the objective of the pro~~ct was to advise the RGA, th ough

the HAl, on procedures and practices in surface-water investi

gations, and to provide as.:: i..sta'1ce in development of arl expanded

'la tiomvidl: ne tvvork of s tream~aging s ta tions .

Acknowledgments. - -The aut:lor gra tefully acknovlledges the

cooperation from ~_ndividu21s in the RGA including His Excellency

Mil' Hoha;-;-tJJlad Akbar Rezd, Minister of Agr; ~ulture and Irrigdtion;

Engl'. Jumah Mohamedi, President, WSSD, Mr. Azizj., formerly Direc

tor General, Surfa ~-Water Hydrology of WSSD; Hr. Abdul ~laliq,

Director, SurfaCE-Water Hydrology of WSSD, Kandahar; and other

members of the department who have assisted in all phases of the

projPct.
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Surface-ItJuter Advisory Grou2s. --Durin~f the reporting period

surface-water investigations in Afghanistan were carried on by

thr~e technical aid missions: USAID; Federul Republic of

Germany Hydrological Mission 0tJGHH); and a technical mission of

the Union of Soviet Socialist ~epublics (USSR). USAID activ

ities, through a participating dqency service agreement with the

USGS, are directed nationwide with the exception of the Kabul,

KU~1duz and Amu Darya (Oxus River) dl'ainage basins.

The ItlGHi1 was active in hydrologic in'/estigations of the

Kabul and Kunuuz River basins until December 1968 and is pre

5ently (1969) making investigations in tho Kaitu and Khorarn

River basins. Const'ucti~n on the lAtter two rivers was a joint

undertaking by the \,]SSD, USAID and viGHN. Ca bleways were con-

s t-ructed by USAID and stilling wells by ~'JGI-IH with v1SSD a ssis tance

on both,

Hydrologic investi.gations of the Amu Darya and Amu Panj

River basins are being carried on by the USSR technical mission.



Project Activities 1964 to 19L~

genera!.--The Lash ~vSSD office has been a vlorking unit since

it was estab]j.~~'_:d in 1952. vm9n the auth01' assumed advisory

duties ill the offic:e in 1964, it vias staffed with one U.S.-

educa ted T\fghan engineer a:1d five technicians, four of whom were

high-school graduates. 111e Afghan engineer served as Director

and the most experienced technici.an sE.Lved as Assistant Director

because of his many years in surface-water investigationJ and

as a counterpart to former USG3 advisors.

Field and Office ~ork.--During the first lear of the authorTs

assignment in Afghanistan, the Lash office lilas resporlsible for

operating 15 gaging stations in the Helmand River Basin, which

comprisns roughly 35,000 square mile s. Four 'lehicle s were used,

of which two were usually not fieldworthy or ~ele unreliable for

long desert trips. Because of the extensive paper vJOrk and fi

nancial complications, gasoline vouchers and vehicle parts took

days and sometimes weeks to arrive from the Kabul office. Oper

ational and payroll funds were usually sent quarterly; many times

payroll funds arrived oro or more months late. One field crew

serviced the 4 western stations and the other crew the remaining

11 stations. The field crips would average 8 or 9 days, barring

vehicle and equipment breakdowns which were very frequent. The

author travelJ0d extensively (about 45,000 miles during 1964-1966)

in advising, assistin], and training personnel.
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Office work from 1964 to 1965 was relatively limited due to

the need for extensive training of field and office persofl.nel.

The author computed the bulk of the streamflow r-.:cords for 1963

and 1964 while training personnel in office computations. Office

working conditions during this period \A/ere not wholly adelJuate.

In September 1965, operations of the Lash office were moved

to Kandahar. At the same time the Director \AlaS transferred to

the Kabul office and the Assistant Director was mede Director.

Because of the new Director's years of experience and fine knowl

edge of surfCice-\vater methods and procedures, field and office

work ran more efficiently and effectively. The author still

travelled but not as extensively and the Director made all miqor

decisions such as assigning fiele trips, readying eoLuipment and

vehicles) and super'vised record computations. Field trips \vere

shortened and cOfl1pleted on schedule. The technicians, equipmen t,

and vehicles were brought up tc a state of preparation for all

hydrologic events and especially prior to the high-water period.

This resulted in excellent coverage during t~1e 1965 high-v/ater

period which later proved invaluable in verifyi~g and establish

ing ratings for the stations in the Helmand Basin. T~e office

work continued on excellent sL2~dards. The USGS chief-of-party

then ruled that the office was self-sustaining ano that the

author's assistance was no longer needed on a full-time basis.

When the author left on home leaVe in mid-1966, he left with a

ge~uine feeling of satisfaction and accJmplishment.
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90als Attained.--The, author had worked <...t and seemingly

attained most of the goals that had been established fat' the

program in the Belmand Basin:

1. Scheduling and implementing field trips was workeJ out

on an efficient and effective basis; i.e., trips were shortened

to what was feasitle and necessary; technicians were moveo

arouno from area to area to develop an overall picture of stream

floVJ conditions; datum checks at stations were done annually and

on schedule.

2, Vehicles were better maintained and always kept on the

"ready linen; mechanics were kept more on the job and repairs

were made with relatively little involved. Proper completion of

standard maintenance were checked as closely as possible. Also,

just the fact that the author checked over the venicle before a

trip kept the drivers and mechanics as well as the responsible

technicians aware that the author w01Jld be g-. eatly Ttperturbed, T1

if that vehicle broke down on a trip because of laxity in pre

ventati~e maintenan~e.

3. Field to office communications were improved and tech

nicians realized that it was important to telephone information

to headquarter8 about unusual si tuatioIls at stations that if not

appraised or investigated, would result in the loss of valuable

data.

7



4. High-water periods and other hydrologic events were

prepared for in advance, and technicians, equipment, and vehicles

as well as the station observers were alerted and ready to react

in the most effective and efficient manner. Stations needing

attention were identified and field crews disputched to effect

repairs. Many excellent high-water and flood measurem9nts were

obtained in 1965 because the Kandahar office was in a state of

readiness and the technicians knew their assignments and did what

was expected of them.

5. Gaging equipment was se 'viced, maintained, and kept in

good working condition insofar as possible. Technicians were

taught to clean, inspect, and repair equipment as soon as a t~ip

was completed and to return the equipment to the storeroom

in good condition. Storeroom3 were periodically inventoried and

cleaned, and all materials and vehicle parts were properly

arranged for easy access. This resulted in finding materials

and parts that had been received as much as 10 years previously

and had been recently re-ordered, because no one was av.'are that

they were on hand. All re~airable equipment was put in service

and made available to the project.
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6. Office methods and procedures vlere updated and the

"Hydrology Training Manual No.1" (Westfall, 1964) was put into

use as the standard field reference. Office standards and pro

cedures contained in a manual and compiled over the years by the

USGS advisors were completely rev~itten, updated and expanded by

the author. Records were computed on a continuing basis and the

author tried to see that the records wer computed monthly and

the station file updated annually. Office files were cleaned,

indexed, and updated according to years and areas. Training

lessons as well as individual attention w~re given to technicians

in areas of needed inlprovement.

If counterpart logistic support had not been so limited, the

Kandahar office would have continued as the most highly effective

and efficient functioning unit of the WSSD. However, when the

author left for home leave in 1966 and was not there to see that

certain items of support were obtained from headquarters in Kabul,

th~ working effectiveness of the office dropped off considerably.
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Project Activities 1966 to 1968

Proposal~.--'l';\e most important proposal made in the expanded

program was to construct a nationwide neuvork of 85 streamflow

gaging stations and 8 meteorological stations to cover all basins

except these of the AInu Darya and Kunduz Rive':s. One station,

constructed on the Kabul River, was at Tangi Garu. The Kabul

River station would be used as a demonstration and training station

for WSSD personnel and Kabul University engineering st~dents and

would be instrumented with American and German streamflow and

meteorological recording equipment.

Reconnaissance.--In the spring of 1966 the author began

field reconnaissance to locate new sites for streamgaging and

meteorological stations in the southern, eastern, western,and

northwestern parts of the country. A. O. Westfall, chief-of-parD}

of the USGS team, covered some areas in the north and northeas~>

Hany of these sites howc/er, W3re in the Kabul and Kunduz River

basins and were ultimately not included in ~he progra~. A~out

40 sites were selected, investigated, and d2scribed by the author

between May and July 1966. Reconnaissance studies of the remain

ing sites were made following home leave and during the construction

phase of the expanded Drogram.
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Construction. --Hr. \'1estfall initiated station constructio;1

in SeptemLer J_966 wi th crews working on the Kabul Rivei'" station

and at three sites in the Hazarajat (central plateau of Afghani

stan). The author returned from home leave September 28, 1966,

and assumed supervision of the wlk of field activities. The

total available personnel were 10 Afghan technicians (inexperi

enced) from the WSSD and 5 Peace Corps Volunteer3, who were ex

perienced and we~e assigned the jobs of construction supervisors

for quality contTol. USAlD project vehicles and drivers were

provided each crew which included one PCV, one or TIm WSSD tech

nicians, and where possible, one soldier-laborer from the HAl.

Additional laborers were hired on the work sites.

The author guided crews to Lhe pre-selected sites, poir.ted

out the pr'oposed locations for stilling vJells and cableways, and

deta:. led the wC'rk methods; questions that arose vJere anS\'lerea on

the spot. Initial plans called for setting the wells and pouring

the main anchor b.locks for the c3bleways. \Alhile the cre-.'/s \vere

digging, the author made sure that the stilling-~8l1 materials,

reinforcing bars, and ceDent were delivered to the sites. Usu-

ally one crew worked at three to four sites in the same general

area. USAID and WSSD provided large trucks adequate for mate-

rials transport. Construction rna terials provided by USl1.ID in-

cluded corrugated-metal pipe for the stilling wells, spiral-weld

bridge piling for th8 cableway column supports, and welding rod;

tbe WSSD provided reinforcing bars, cement, wire, lumber, and

small hardware items. Host construction equipment and tools were

sup~lied by USAID; WSSD supplied digging tools and de-~atering pump~.
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Prefabrication of ~bble c~rs and inst~umcnt shelters was

done at th~ Afghan Inst.i tute of Techr.ology (ArT) i:l KAbul. The

fabrica tion crew included one pev (s'Jp~ndsor), one or' two 'w'ISSD

technicians, tvJO carpenters, a machinis t, and c: ",elder. The

USGS team p~~nncd or designed and the author draftEd standard

plans for cable cars, shelters, shackles, anchor blocks~ c!lumn

supports, and vanious special stru~tures. The AIT ~hop cren

were responsible for fabr'if2ating 75 recorder shelt:ers (55-gallon

drums were used) and S9 c:C'ble C3rs (similar to the USGS st-andalv

wooden si>.-dowfL cal'). 'The author supervised the fabrication of

the cableway column supports at tI1e USAID Kandahar shop and at

times was assisted by one \-/S3D technicia.n. All column supports

(64), landing hooks for cable cars (70), and spe2ia.L structures

were hand ~ade. The telescoping column supports (27, 30, and

45 feet) that Itlere used on t e S.50-foot Hala Khan and 755-foot

Khaubgah cable'llays took almost 8 days to complete.
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Field crews worke~ rapidly and were shifted to new sites as

soon as \-lork was finished at compL:;ted sites. The most serious

prol;lem was s1m-mess of logi stir_ support on the part of the WSSD

with respect to vehicles and transportation of materials. This

was mostly due to a heavy administrative \vork load, funding

problems, shortage of materials) manpovJer turr.over and shortage,

and eq" ipment breakdO\'lns. Planning by the U~3GS tea,ll (lias always

0""- month ahead on station schedules, materials requests, and

work assignments. Much time was spent by the team in locating

and procuring materials, checking out vlI':-rk details and manpower,

making minor and often unnecessary decisions, and constantly

urg~ng and pushing we field programs. Too much reliance was

placeci on the USGS team for decisions or actions that could very

easily have been handled by the Kabul \'ISSD office. After crews

were placed at work sites, reconnaissance was made of tile next

site area. The crews were never waiting for a new work site.

From November 1966 to February 1967 the author travelled about

17, 000 miles in cOru'iection with this It'Jork. As the \vork progressed,

crews returned to the sites to pour concrete for the· support

footings and sideguy anchor blocks. The author had plo~ted the

cross sections and select~d the block sites previously. In March

1967, twc a~ditional USGS rield engjneers, Vincent Piro and Dallas

Child~rs, arrived to work on the construction program unrl~r

the direct supervision of the author.



In January 1968, cableway erection began and the author

installed Stevens A-35 Illater-level recorders at the stations that

vlere complete and where observer's had been hir<:.<d. From March to

June 1968, crews were sent out to make high-water measuren~nts.

Construction resumed in late June and was still in progress when

the author left Afghanistan on SeptembEr 28, 1968. Seven stations,

originally recommended, will not be constru2ted during the presen~

program, as the \A1SSD postponed construc·cion until fu ture years.

High vlater 7\ctivities. --The author planned and directed the

field activities for the 1968 high water period (March to June).

At 35 gaging station observations were made by 10 crews. ~or

logist~~ convenience each crew serviced the stations within a

certair. 8rea of the country. USAID }l'ovided five of the project

vehicles and drivers; WSSD prov~Jed the rest. All available

WSSD technicans were used along with th~ five PCV. The two USGS

field engineers checke0 continually on the crews. The author

made inspection and evaluation trips from time to time but his main

effort Vla?> on construction during the period. The USGS field

engineers readied the equipment, vehicles, and technicians.

Usually, field crews were moved to another are2 at the end of

each month. Again WSSD logistic support could have been better.

All the effort and time involved in preparation was very effective

resulting in excellEnt coverage during the high water period.

Many measurements were made at new stations and will be extremely

valuable in rating these stations for 1968 and in the fut~re.

The USGS team is proud of all the WSSD and FCV men that contributed

to the success of the high water activities in 1968.
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Summary

Effective 0une 1969 (USGS phase out), the WSSD will have 66

addi tional stations. As of December 1968, ftlhen the vlGHH phases

out of the streamgaging progrCim, the WSSD will have 129 stream-

gaging stations. Also, if the WSSD completES the 7 future stations,

the grand total will be 136 stations in a n3tionwide neuJork. As-

suming an average of 4 stations per technician, the WSSD will need

a staff of at least 35 to 40 field men to maintain these stations

03 well as a headquarters staff of about 10 to 15. The WSSD, in

the future years, will have to assume a large responsibility if

Gll 136 stations are to be serviced at least once monthly.

Following is a SUffiITlary of gaging station construction as of

September 1968:

New

Stilling wells
(58 completed)

Cableways
(44 cornple ted)

Rehabilitated (all completed)

Stilling wells

CA.bleways

Re-established (all completed)

Stilling wells

Cableways

Total constructed
Stilling wells
Cableways

15

63

49

13

8

3

2

79
59



Following is a swrunary of major construction materials used

as of September 1968:

Diamet3r (inches) Length (feet)

Wire rope 1 1,300

7/8 13,500

3/4 SOD

1/2 7,500

Cableway support pi t''2 10 3/4 96G

12 3/4 60

eM culvert pipe 24 1,100

60 21
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