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EXECUTIVE SUMMARY 

This is the f i n a l  review f o r  the Landslide and S o i l .  S tab i -  

l i z a t i o n  P r o j e c t  ( -AS)  doze on the  Fa r  Western H i l l s  Road 

between 1979 and 1982 under USAID/Nepal P r o j e c t  No.367-0138. 

The review team cons i s t ed  of  a Geotechnical Engineer 

s p e c i a l i z i n g  i n  highways, a S o i l  S c i e n t i s t  with highway 

exper ience  and a Rural Economist. 

The team concludes t h a t  the p r o j e c t  goa l  of providing an 

operable  a l l  weather road was m e t .  The s t r u c t u r e s  

genera l  were b u i l t  a s  planned, and t o  high q u a l i t y .  

The DOR i s  not ,  a t  t h i s  p o i n t ,  prepared t o  assume responsi-  
I 

b i l i t *  f o r  ongci:q ope ra t ion  and maintenance of t h e  road 

a t  t h e  s tandard t o  which it was const ructed.  The equipment 

is worn o u t  and t h e y ' a r e  r o t  organized,  budgeted a r  t r a i n e d  

t o  keep t h e  road func t iona l  except  during t h e  dry seasons.  

The revege ta t ion  component was gene ra l ly  unsuccessful .  The 

kwo n u r s e r i e s  were w e l l ,  designed and executed b u t  t h e  

t r ansp lan t ing  program f a i l e d  because of s i te  e ros ion ,  

i n c o r r e c t  spec i e s  s e l e c t i o n ,  and a v a r i e t y  o f  o t h e r  reasons.  

Future  work should concent ra te  on g ra s se s  r a t h e r  than trees, 

and on f a c i l i t a t i f i g  n a t u r a l  regenerat ion.  Any f u t u r e  

revege ta t ion  p r o j e c t  l e ade r  should be more highly  q u a l i f i e d  

than was the case  i n  LSS. 



The road has become a p a r t  of the  environment and is r e l i e d  

upon by the  people. Several  important s t a t i s t i c a l  indi-  

ca to r s  vary d i r e c t l y  with d is tance  froh the road. Alter-  

na t ive  forms of t r anspor t  i n  t h e  road co r r idor  have laxgely 

disappeared as por te r s  have turned t o  other work. Events 

which unexpectedly c lose  the  road, as the  Sept. 11 and 12 ,  

1983 storm, cause shortages of key items, such a s  s a l t ,  

and d r a s t i c  p r i c e  rises f o r  ava i l ab le  supplies.  
4 

Financial  procedures developed t o  expedite t r a n s f e r s  of 

funds f o r  LSS were successful  and have been adapted t o  

o the r  AI.D/HMG pro jec t s  since FY 1982/83. 

The people of the  area appreciate  the road and r e a l i z e  that 

it is a 'ma jo r  benef i t  t o  them. During the  o r i g i n a l  WHR 

construct ion (1969-79) they were w e l l  aware of A I D  

involvement. However, during LSS, AID perscnnel were n o t  

highly v i s i b l e  along t h e  p r o j e c t  and so the people seem t o  

have accepted t h a t  AID is not present ly  involved. 



INTRODUCTION AND HISTORY 

The Far  Western H i l l s  Road (WHR) extending some 135 km. I 

from Dhangarhi t o  .Dadeldhura w a s  b u i l t  under USAID P r o j e c t  

No.367-0210 between 1969 and December 1979 when t h e  p ro j eck  

w a s  closed.  The s e l e c t i o n  of this p r o j e c t  i n  1969 is - 
cur ious  because it s t i l l  is not connected t o  t h e  remainder 

of  Nepal, except  through Ind ia ,  and because the  t e r r a i n  

and geologic s i t u a t i o n  a r e  among t h e  most d i f f i c u l t  ever ' 

seen by t h e  writers. 

During t h e  cons t ruc t ion  per iod ex tens ive  l a n d s l i d e  problems 

developed throughout most of the 110  km nor th  of Godav7--zi. 

D r .  Eugene Kojan, then of the U S  F o r e s t  Serv ice ,  an 

Engineering Geologist  with ex tens ive  l ands l ide  experience,  

w a s  brought i n  t o  recommend so lu t ions  t o  the problems. 

H i s  r e p o r t  dated June 21, 197P, was severe ly  cr i t ical  of  

most of t he  dec i s ions  made i n  l o c a t i n g  and bu i ld ing  Lle 

road, He recommended so lu t ions  i n  genera l  terms and 

M r .  T e j  Mathur, a Geotechnical- Engineer of  Indian k i r t h ,  

now a US citizen and a l s o  employed by t h e  US Fores t  Service, 

s p e n t  s e v e r a l  weeks i n  the f ie ld  t r a n s l a t i n g  Kojan's 

recornendations i n t o  s i t e  s p e c i f i c  des ign items. H i s  

s e p o r t  was completed i n  May 1979. 

The Landslide and S c i l  S t a b i l i z a t i o n  P r o j e c t  (LSS) was 

developed on t h e  b a s i s  of  Mathur's p l ans  and es t imatss .  
- 

It was funded as USAID P r o j e c t  No.367-0138 and the agreement 



. . 
was s i g n e d  on November 29 ,  1979. The i n i t i a l  US o b l i g a t i o n  

was t o  be N R s .  28,257,375.41 (US$ 2,374,569.36) of which 

N R s  13,669,750.41 (US$ 1,148,718.521 w a s  c a r r i e d  forward 

from t h e  WHR P r o j e c t .  Tlie HMG/N c o n t r i b u t i o n  was estimated 

a t  NRs. 9,419,500. The f i n a l  A I D  e x p e n d i t u r e  was 

NRS. 27,746,135 - 3 4  txhich w a s  1.84% below t h e  estimate. Tbe 

f i n a l  HMG/N c o n t r i b u t i o n  w a s  N R s .  8,833,797.22 which was 

1.85% below the estimate. 

The p r i n c i p a l  o b j e c t i v e  of t h e  LSS was t o  "ensure  t h a t  DOR 

assumes o p e r a t i o n a l  r e s p o n s i b i l i t y  for a n  o p e r a b l e  a l l  

weather  road  w i t h o u t  s i g n i f i c a n t  envi ronmenta l  problems': - 

( P r o j e c t  Memo of 2/28/80, J .P.  Guedet t o  F i l e )  . 
As it was i n  November 1979, khe WHR was n o t  a n  operab le  a l l  - . - 
weathe r  road and i f  t u r n e d  o v e r  t o  HMG a t  that  p o i n t  

. w i t h o u t  f u r t h e r  a s s i s t a n c e  might have been s u b s t a n t i a l l y  

abandoned. 

Under t h e  g r a n t  agreement; a l l  work w a s  t o  be  done by Nepal i  
0 

e n g i n e e r s  and c o n t r a c t o r s  wi th  a minimum of U.S. t e c h n i c a l  

involvement  beyond t h e  Kojan and Mathur s t u d i e s .  There - 

was a modest 'component f o r  t r a i n i n g  of Nepal i  Engineers  i n  

c e r t a i n  s p e c i a l  t echn iques  which was funded s e p a r a t e l y  

under t h e  T r a i l  Suspension Bridge P r o j e c t  No. 367-0119. 



A Nepali Consulting Engineer was t o  be re ta ined  t o  super- 

v i s e  construct ion work under the projec t .  A I D  was to  fund 

semi-annual reviews by an Engineering Geologist beginning 

i n  May 1980.  Presumably ch i s  w a s  t o  be e i t h e r  Xojan o r  

Matbur. None of these reviews.was ever made and t h e  Nepali ' 

Consulting Engineer was not re ta ined.  

A former Peace Corps Volunteer, David Reed, w a s  employed 

a s  an Environmental Technician and given r e s p o n s i b i l i t y  f o r  

the revegetat ion e f f o r t  which was aimed a t  reducing erosion 

and s i l t a t i o n  and ul t imately t o  help s t a b i l i z e  the land- 

s l i d e s  by moderating water movements, M r .  Reed had some 

academic background i n  b io log ica l  science but  was by no 

means a s o i l  s c i e n t i s t  o r  agronomist. H e  made a very 

s ince re  e f f o r t  and a t t a i n e d  some success, b u t  he was 

constrained by h i s  lack of spec ia l i zed  t ra in ing .  

The p r o j e c t  was terminated and declared complete on schedule 

on July 15, 1982. I t  was s u b s t a n t i a l l y  on the budget t a r g e t ,  

a s  was indica ted  pfeviously . 

No previous p r o j e c t  reviews have been conducted. There i s  

a f i l e  cons i s t ing  of t h i r t e e n  t r i p  r epor t s ,  each one sevezal 

pages i n  length,  which adequately describe Lhe progress of 

the work (Appendix) . 



An unfor.tunate event occurred on September 11 and 12 ,  1983 

when a storm of unusual i n t e n s i t y ,  even f o r  the  monsoon 

season, s t ruck  the area.  The r a i n  gauge a t  DadeYdhura 

recorded 216 mm of rainfa.11, 800 % of normal and the 

heavies t  s i n g l e  r a i n  i n  1 4  years of record a t  that s t a t i o n .  

A t  Godavari, t h e  o ther  end of the road, 232 mm of r a i n  f e l l  

i n  the period showing that the storm was uniformly d i s t r i -  

buted over the  pro jec t .  Due t h i s  the  

September is a l s o  t h e  wettest i n  1 4  yeaxs of record a t  

Dadeldhura. 

Several  people l o s t  t h e i r  l i v e s  and a g r e a t  amount of 

damage was done, including reac t iva t ion  of many s l i d e s  

thought . to  be cont ro l led  by the  LSS. works. There i s  no 

est imate  of the r e tu rn  frequency of this kind 'of sto;rm 

s ince  weather da ta  i n  Nepal do not  go back i n  t i m e  f a r  

enough t o  allow meaningful computation. It may w e l l  ' ,we  

been a 50 t o  100  year  event. It seems sdfe t o  assume, 

however, that a .storm of t h i s  magnitude is highly unl ike ly  
a 

t o  occur as o f t en  a s  one time i n  t h e  economic ana lys i s  

pe r iod  of a given road pro jec t ,  Thus the LSS works were 

subjected t o  condit ions exceeding the  design parameters 

and dhere damaged, should not be judged so le ly  on the basis 

of t h i s  one event. The timing of the  storm, j u s t  a f t e r  

formal termination of t h e  LSS p r o j e c t  i s  an unfortunate 

coincidence. 



This team was chargzd with the review of the LSS projec t ,  

not of the e a r l i e r  WHR project .  How.sver, it was asked t o  

inves t iga te  ce r ta in  aspects basic  t o  the road i t s e l f ,  par- 

t i c u l a r l y  the impact of the road on the  people and t h e i r  

society .. 

Three separate,  f ree  standing reports  a re  c0mbined.h this 

package- The engineering aspects a re  reported by Geotech- 

n i ca l  Engineer Martin Ever i t twho was primarily in teres ted  

i n  whether the LSS works were b u i l t  i n  subs t an t i a l  compliance 

with KO jan' s concepts and Mathurl s designs. Eve r i t t  a l so  

examined. the equipment, organization, and budgeting i n  place 

f o r  rout ine  operat ion and maintenance of the f a c i l i t y ,  

based on h i s  knowledge of s imi lar  organizations i n  the  U.S. 

So i l  Sc i en t i s t  Paul Vlinkalaar reports  on the revegetation 

component of the projec t  and i ts  relat ionship t o  the overa l l  

objectives of the LSS. H e  a l so  presents a reconnaissance 

report  on the major s o i l  categories found along the corr idor  

with some data whidh w i l l  be useful f o r  fu ture  maintenance 

e f fo r t s .  

Tek Bahadur Thapa , Rural Economist , studied the broader 

implications o f  the WAR and its impact on the people of 

the area extending f o r  several  kilometers on each s ide  of 

the route. I n  so doing h e  interviewed many people and the 

data  compiled i n  these interviews is included i n ' h i s  'report. 



Many of these data are numerical facts which individually 

do not support particular conclusions, but in total, 

clearly show that the FJHR has become an important part of 

local life. 



METHODOLOGY 

This evaluat ion used an unusual methodology. The group 

decided e a r l y  that t he  th ree  d i s c i p l i n e s  represented had 

r e l a t i v e l y  small a reas  i n  conmon. Thus it was decided 

t h a t  each would function independently, though general ly  

i n  a group with frequent discussion and exchange of ideas .  

In  the f i e l d  E v e r i t t  and Winkelaar s tayed together  

throughout, each observing' the f a c i l i t i e s  from h i s  ow; 

viewpoint and discussing them frequently..  Thapa was i n  the 

same area  but  co l l ec t iny  h i s  own data.  

In preparing t h i s  r epor t ,  each p r i n c i p a l  wrote a f r e e  

standing r e p o r t  which complements b u t  does not  sver1,ap the  

o the r  two. Any of the t h r e e  repor ts  is intended t o  be read 

separately  by persons i n t e r e s t e d  only i n  t h a t  material,  

without the necessi ty  of studying the t o t a l ,  f a i r l y  lengthy, 

paper. 

The p r i n c i p a l  conc;usions a r e  s t a t e d  i n  the  Executive 

Summary. These address the  f i v e  broad questions posed i n  

the PASA (Appendix). Each repor t  has a number of s p e c i f i c  

recommendations i n  it and these a r e  d i r e c t e d  t o  the Engineer 

o r  ~ a n a g e r  who must act on indiv idual  por t ions  of the- . tota l  

study . , 



This presentation is somewhat differenr, frosn t h ~  :.gual 

format. The authors f e e l  that it is  a u ~ e l d l  and convenient 

presesitation. The multi-disciplinary team approach has 

worked w e l l  and has permitted ezch member of the group t o  

present h i s  own ideas as brcefxlly as he felt was cecessary. 

The team members suggest that  this approach should be use6 

i n  future such efforts where there i s  l i t C l e  occasion for 

nvsrlapping o f  subject areas. 
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I LSS CONSTRUCTION 

INTRODUCTION 

One of the  primary missions of  t he  team was t o  review t h e  

cons t ruc t ion  dona under LSS t o  determine whether it was 

done s u b s t a n t i a l l y  as s p e c i f i e d ,  whether o r  n o t  it was 

s u c c e s s f d ~ ,  and what might be done d i f f e r e n t l y  another  t i m e .  

The team was fo r tuna t e  i n  t h e  presence of some DOR engineers  

and overseers  who were gene ra l ly  ab l e  t o  d i s t i n g u i s h  between 

LSS i n s t a l l a t i o n s  and those  done under the o r i g i n a l  cons- 
' 

t r u c t i o n  p r o j e c t s .  

I t  was much harder t o  d i s t i n g u i s h  damage caused by t h e  

r e c e n t ,  very i n t ense  storm of 26 and 27 Bhadra, 2040 (11 

and 1 2  September, 1983) from - t h a t  s t i l l  remaining from 
r - 

earlier more o r  less normal monsoon storms,  which had no t  

been t o t a l l y  removed, and t h e  team's judgement may no t  have 

been completely c o r r e c t  on occasion.  

I n  eva lua t ing  the  LSS des igns  r e l i a n c e  was placed pr imar i ly  

on t h e  r e p o r t s  by Kojan (I) * and Mathur ( 2 )  . Some d i f f i c u l t y  

i n  i d e n t i f y i n g  s p e c i f i c  sites occurxed because chainages 

have been rev i sed  s i n c e  t he  e a r l i e r  r e p o r t s  and d i s t ance  

v a r i a t i o n s  of t h r e e  t o  s i x  k i lometers  were encountered. 

'Some reliance was p laced  on Kojan's photos o f  s p e c i f i c  sites 

as w e l l  as t h e  r e c o U e c t i o n s  of t he  accompanying DOR 

* Refers t o  items. in. t h e  Reference * ~ i s t .  



Kojan's recommendations were s t a t e d  i n  general  t e r n s  both 

f o r  i nd iv idua l  s i t e s  and broader a r eas .  Mathux modified 

t o  some e x t e n t ,  and t r a n s l a t e d  those g e n e r a l i t i e s  i n t o  s i t e  

s p e c i f i c  work items tabu la ted  i n  h i s  r epo r t ,  and displayed 

on plan and p r o f i l e  sheets which h e  s igned.  La te r  some 

a d d i t i o n a l  modificat ions were proposed by DOR engineers ,  

and endorsed by AID. Most of those  were made necessary by 

budget l i m i t a t i o n s .  

The team d i d  not  a t tempt  t o  check each and every i t e m ,  bu t  . 

r a t h e r ,  r ep re sen ta t i ve  i n s t a l l a t i o n s  of each i tem were 

found and checked and an o v e r a l l  impression of t h e  t o t a l  

p r o j e c t  was developed by six days spen t  on the  road,  both 

and r i d i n g .  The major l ands l ides ,  given ind iv idua l  - 

names by Kojan were examined and photographed. Some of t h e  r 

photos a r e  included i n  t h i s  r epo r t .  

I t  i s  ev iden t  t h a t  both Kojaxk a&, Mathur, and a l s o  t h i s  

writer i n  an e a r l i e r  v i s i t  t o  Nepal, tended t o  underest imate 

t he  a b i l i t y  of DOR and Nepali Contractors '  personnel  

execute q u a l i t y  work and t o  understand t h a t  does work . in  t he  

Nepali environment, 

Mathag $.D Ed 63 oomplemented a n  h i s  s tandard des igns  f o r  

&&8fi WBL$%, d i t ches ,  subdrains , i n t e r c e p t o r  d r a i n s  and 

a6hw fke i i i t ies  a s  presented i n  his r epo r t .  These  des igns  

were w e l l  executed and. near ly  a l l  have performed a s  w e l l  a s ,  

or. b e t t e r  than should have. been expected. Some walls which 



a t  first  appear  t o  have f a i l e d  d i d  n o t  f a i l ,  b u t  were over-  

topped and bur ied  by s l i d e  d e b r i s  from h igher  on t h e  s l o p e .  

Where f a i l u r e s  d i d  occur ,  most a r e  a t t r i b u t e d  t o  t h e  

i n t e n s e  s torm of September 11 and 12 which c l e a r l y  exceeded 

des ign  parameters .  

Kojan and Matr:ur were somewhat u n r e a l i s t i c  i n  s p e c i f y i n g  

i t ems  such a s  rock b o l t s ,  p l a s t i c  membranes, h o r i z o n t a l  

d r i l l e d  d r a i n s  and s o p h i s t i c a t e d  b l a s t i n g  techniques  which 

a r e  n o t  r e a d i l y  a v a i l a b l e  i n  ~ e p a l .  A t  t h e  same t i m e  how- 

e v e r ,  t h e r e  i s  a r e l u c t a n c e  on t h e  'part  of  t h e  DOR t o  

a c q u i r e  u n f a m i l i a r  technology,  even t h a t  which i s  n o t  

e x c e s s i v e l y  expensive and has a  very h igh  probable  b e n e f i t .  

MATHUR'S RECOAYMENDATIONS', FINDINGS' AND COMMENTS: - - r 
The fo l lowing s e c t i o n  d i s c u s s e s  each of  Mathur 's  f i n a l  

-recommendations, which are de r ived  from Kojan ' s  earlier 

s tudy; . . ,The  recommendation i s  summarized o r  paraphrased ,  

fol lowed i n  each c a s e  by t h e  team's  f i n d i n g s  and then  by 

a d d i t i o n a l  comments as a p p r o p r i a t e .  

1. Recommendation: 'NO c o n s t r u c t i o n  o r  r e c o n s t r u c t i o n  work 

should be al lowed t o  proceed u n l e s s  t h e r e  are working 

drawings f o r  each  site t e c h n i c a l l y  reviewed and approved 

by t h e  p r o j e c t  manager o r  o t h e r  competent a u t h o r i t y .  

Finding:  Plan and p r o f i l e  s h e e t s  were prepared  f o r  a l l  
I 

LSS work. These p lans  were g e n e r a l l y  adequate ,  though 



rudimentary by US s t a n d a r d s .  Details o f  s t a n d a r d  

items, such a s  Mathur ' s  gabion b u t t r e s s e s ,  were 

provided s e p a r a t e l y .  D e t a i l  drawings of  one-of-a-kind 

s p e c i a l  t r e a t m e n t s ,  f o r  example, t h e  "GLg Mutherl' 

l a n d s l i d e ,  a p p a r e n t l y  were n o t  provided.  A t  l e a s t ,  

none were seen  i n  t h e  p l a n s  which were s p o t  checked. 

Not a11 p l a n s  have s u r v i v e d ,  and n o t  a l l  of t h o s e  t h a t  

d id  were reviewed. 

Comment: The amount o f  p l a n  p r e p a r a t i o n  and review 

done f o r  LSS i s  s a i d  t o  be e x c e p t i o n a l  f o r  a DOR p r o j e c t .  

Whether review by o f f i c i a l s  h igher  than  t h e  P r o j e c t  

Engineer  would be b e n e f i c i a l  i s  d i f f i c u l t  t o  s a y ,  s i n c e  

the P r o j e c t  Engineer  is g e n e r a l l y  cons ide red  t o  be mare 

competent t e c h n i c a l l y  than  ? . 3 n i n i s t r a t o r s .  However, - 
complete and d e t a i d p l a n s  are e s s e n t i a l  and should  

be r e q u i r e d  i n  A I D  p r o j e c t s .  

2. Recommendation : Surveying,  g e o t e c h n i c a l  i n v e s t i g a t i o n s  

and geo log ic  mapping should  be done f o r  a l l  major land- 

s l i d e  areas. 

Finding:  Mathur s i g n e d  a l l  of  t h e  p l a n  s h e e t s  seen  by 

t h e . t e a m  which i n d i c a t e s  h i s  acceptance  o f  t h e  des ign  

work done i n  each c a s e .  

'Comment: Mathur 's  meaning is n o t  c l e a r .  I f  he in tended 

t h a t  DOR adopt  t h e  LSS s t a n d a r d s  nation-wide, t h i s  team 



cannot  comment on whether o r  n o t  t h a t  has  been accom- 

p l i s h e d .  , c e r t a i n l y r  it would be worthwhile o b j e c t i v e .  

3 .  Recommendation: P i l o t  s l o p e  s t a b i l i z a t i o n  works .. .. 
. .. should be monitored .. .. 

Findinq:  There is no s u r v i v i n g  record  of  any s y s t e -  

matic monitor ing of t h e s e  s i t e s .  However, t h e  o v e r a l l  

success  of the LSS works sugges t s  t h a t  any r e s u l t s  

would have been g e n e r a l l y  p o s i t i v e .  
. . 

4 .  Recommendation: A l t e r n a t i v e  l o c a t i o n s  proposed by 

Kojan should  be cons idered .  

F i n d i q :  The a l t e r n a t i v e s  were cons idered ,  and some 

survey work was c a r r i e d  o u t .  Amendment No.1 t o  t h e  

P r o j e c t  Grant  ~ ~ r e e m & t ,  da ted  12/30/80 s t a t e s  t h a t  

des igns  would be prepared  f o r  r e l o c a t i o n s  " i f  deemed 

necessary  ... and r e t a i n e d  i n  DOR and u t i l i z e d  i f  f u r t h e r  

l a n d s l i d e s  occur ."  However, it was concluded t h a t  the 

c o s t  was n o t  l i k e l y  t o  be j u s t i f i e d  by t h e  sav ings  over  

t h e  e x i s t i n g  r o u t e ,  and none o f  t h e  r e l o c a t i o n s  was- 

b u i l t .  To d a t e ,  the d e c i s i o n  appears  t o  have been 

suppor ted  by even t s .  

5. ~ecommendation: A 1 1  s l o p e  s t a b i l i z a t i o n  works should  

be compieted i n  three working seasons .  



Findins: The project was declared completed in July 

1982 apprpximately three years after Mathurts report. 

Recommendation: At least 3 engineers should visit the 

Finding: This was done. All three are believed to 

be s6ill with DOR and one (B .B. ~eoja) is now Project 

Engineer on the Rapti Zone road work sponsored by AID. 

Recommendation: A short course on rock bolting and 

horizontal drains should be conducted for about 10 DOR 

engineers. This should be followed by site visits to 

projects in India. 

Finding: Several engineers visited India to investi- 

gate blasting techniw-e but there appears to have been 

no follow-up technology transfer to others in DOR and 
. . _. 

no purchase of drills, etc. to implement blasting 

technique. 

There was apparently no actions on the horizontal drain 

or rock bolting proposals. DOR engine&s seem to feel 

that India does very little road work the hill 

country and so has little to offer Nepal in terms of 

hill country experience Qr training. 

Recommendation: "Geometrical constraints should not be 

clamped routinely in the case of mountainous roads .. 
, , unless supported by proper jystification. 

. I  



Conwant: The f u n c t i o n  of t h e  t r a n s p o r t a t i o r l  system 

p lanner  4s t o  p r e d i c t  t h e  k ind  and amount of  commodities 

which a r e  l i k e l y  t o  be t r a n s p o r t e d  over  a road  dur ing  

t h e  a n a l y s i s  pe r iod .  The optimum v e h i c l e  (s) can t h e n  

be determined and t h e  ge0metri.c c h a r a c t e r i s t i c s  o f  t h e  
4 

road based on t h e  s i z e ,  weight ,  g r a d a b i l i t y  and 'o ther  

c h a r A c t e r i s t i c s  of t h e s e  v e h i c l e s .  Every reduc t ion  ix 

s t a n d a r d s  below those optimums has a c o s t  w h i c h  can he  

p r e d i c t e d ,  and t h e  f i n a l  compromise between c o n s t r u c t i o n  

c o s t ,  maintenance c o s t  arid u s e r  c o s t s  can 3e analyzed 

if d a t a  e x i s t s .  If t h e  geometr ic  s t a n d a r d s  are reduced 

o c c a s i o n a l l y ,  f o r  s h o r t  segmsnts,  t h e  c o s t  is  low and 

s i g n s  can be placed tb warn drivers af hazards .  X f  

s t a n d a r d s  a re  -too Low, t h e  c o s t  of  u s i n g  t h e  road w i l l  

i n c r e a s e  and consumeg w i l l  be f o r c s d  t o  pay more f o r  

t h e i r  goods. S tandards  must c o n s i d e r  real i t ies ,  b u t  

should  n o t  go too  f a r  toward minimums. 

9 .  Reconmendation: The width of road i n  mouxitainous 

t e r r a i n  should  be k e p t  a s  smal l  a s  p o s s i b l e  t o  s a t i s f y  

t r a f f i c  c r i t e r i a .  

Finding-: This  item is  c l o s e l y  related t o  recommendation 

8 preceding.  The Western H i l l s  Road was designed t o  

have a 6 . 5  m t r a v e l l e d  way with  an a d d i t i o n a l  1 . 0  m f o r  

the i n s i d e  d i t c h .  The team agrees  wi th  the philosophy 



of the  recornmendation b u t  doubts ,  as a p r a c t i c a l  ma t t e r ,  

t h a t  a  reduct ion  of more than 1 . 0  m would have been 

pos s ib l e .  

1 0 .  Reconunm.dation: The road should be outs loped wherever 

f e a s i b l e  . 
Zindinq: There a r e  many ki lometers  of .  b e a u t i f u l l y  l a i d ,  

grouted  rubble  masonry1 d i t c n e s  which a r e  non-functional 

f o r  two reasons: (1) they a r e  blocked by s l i d e . d e b r i s ,  
. . which i n  some cases  has n o t  been c l e a r e d  f o r  more than 

a year  o r  ( 2 )  t h e  road s u r f a c e  h a s  eroded below the 

d i t c h  edge so t h a t  wa te r  cannot  g e t  i n t o  them. 

Comment: Outsloping gene ra l l y  would impxove t h e  su r f ace  

d ra inage ,  e s p e c i a l l y  s i n c e  t h e r e  a r s  f a r  t o o  few 
w 

c u l v e r t s .  However, Tt probably would be de t r imen ta l  

i n  t h e  a r e a  of uns tab le  sandy s o i l s ,  roughly from t h e  

temple near  Melkhara t o  km 130. If t h e  40 kmyhr des ign  

speed is eve r  t o  be achieved,  supere leva t ion  of t h e  

curves w i l l  f o r ce  i n s i d e  dra inage  i n  many p l a c e s .  

Team Recommendation: The paved o r  l i n e d  d i t c h e s  should  

be abandoned, p r imar i l y  because they must be c l e a r e d  

by hand l abor .  Outsloping should be used where t h e  

sai ls  w i l l  no t  be  excess ive ly  eroded, and a s t e ady  

improvement program aimed a t  even tua l l y  achieving a 

cross c u l v e r t  a t  i n t e r v a l s  of no more than 100 m ,  u sua l l y  



more f r equen t ly ,  should be begun using maintenance 

personnel .  Where i n s i d e  d i t c h e s  a r e  used, they should 

be designed f o r  machine maintenance f o r  speed and 

economy. 

11. Recommendation: An e f f e c t i v e  maintenance crew should 

p a t r o l  t h e  road during the  monsoon per iod t o  c l ean  

c u l v e r t  i n l e t s  and o the r  maintenance a c t i v i t i e s .  

Finding: - This i s  apparen t ly  done t o  some e x t e n t ,  though 

no t  as r egu la r ly  and sys t ema t i ca l ly  a s  would be des i red .  

Comment: This i s  the  s i n g l e  most important item toward 

keeping t h e  Western H i l l s  Road i n  s e rv i ce .  The dra inage 

and machine maintainable d i t c h e s  mentioned e a r l i e r  a r e  
. - 

an impoxtant componenf of t h e  prevent ive  maintenance 
L' 

concept which w f . l X  be discussed f u r t h e r  i n  another  
' . . _- 

s e c t i o n  o f ' t h i a  r epo r t .  The l o c a l  overseer  should 
-.. 

cover h i s  s ec t ion  a t  least  d a i l y  during t h e  monsoon and 

seve ra l  times weekly i n  o t h e r  seasons,  H e  should be 

assigned a jeep fai? the purpose. Considerat ion should 

be given t o  i n s t a l l i n g  a mobile r ad io  system for main- 

tenance a c t i v i t i e s .  

CONSTRUCTXON ITEMS PROPOSED BY KOJAN AND' MATHUR: 

Per iphe ra l  Drains: These were shown on p lans  s igned by 

Mathur and many were not iced i n  t he  f i e l d .  The team 

d i d  not  at tempt t o  v e r i f y  each a d  every i tem, bu t  accep ts  



t h a t  t hese  were genera l ly  b u i l t  a s  planned. Several  

f a i l e d  f o r  var ious  reasons and appear t o  have caused t h e  

problems they were supposed t o  prevent .  Per iphera l  d r a i n s ,  

both open and rock f i l l e d  a r e  a  q u a l i f i e d  success.  F a i l u r e s  

should be inves t iga t ed  t o  determine what, i f  any, design 

elements should be modifieid.  

Gabion but t ress  and Breas t  Walls: ~ h e s e  appear t o  have been 

b u i l t  as planned. The q u a l i t y  of t he  gabion work is  

except iona l ly  good and those respons ib le  should be cornpli- 

rnented. No s e r i o u s  t roub le  due t o  r u s t i n g  wire, a s  h a s .  

been repor ted  i n  Dang, was noted and very few i n s t a l l a t i o n s  

have f a i l e d .  

Counter for t  Drains: An e f f o r t  was made t o  observe these i n  

the f ie ld  b u t  only a few i n s t a l l a t i o n s  were located.  Plan 

s h e e t s  d id  inc lude  the coun te r fo r t  d ra ins  and s i n c e  most 

of them could have been bur ied e i t h e r  by des ign o r  acc iden t ,  

it is poss ib l e  t h a t  many a r e  i n  p lace  and funct ioning.  Due 

t o  lack of  s p e c i f i c  memories of these  mits on the  p a r t  of 

l o c a l  overseers ,  who are usua l ly  knowledgalle, t h e  writer 

suspec t s  that some c o u n t e r f o r t  *d ra ins  were omitted. 

Omission i n  many cases probably would not  be g r e a t l y  

de t r imen ta l  t o  t h e  wa l l s .  

I S ide-Di tches  and S'ubarains: I n  some cases  s i d e  d i t c h e s  
f " 

- L# have. f a i l e d  due t o  l a t e r  movement of  the s l i d e s ,  o r  because . 
I 



of sloughing and f i l l i n g .  Subdrains were b u i l t ,  in .genera1 ,  I 

though i n  some cases t o  lesser depth than was spec i f i ed  

by Mathur, because of hard rock excavation. 

One overseer and an engineer noted t h a t  subdrains worked 

w e l l  f o r  a year o r  two and then apparently f a i l e d  by 

clogging, T i m e  d id  not  permit digging any out  t o  v e r i t y  

t h i s  s i t u a t i o n  o r  t o  examine t h e  aggregate f i l l i n g  t o  see  

whether it was a s  specif ied.  

- Cross Drains: Included i n  the  above remarks. 

- Horizontal Dr i l led  Drains: None have been attempted. 

Rock Boltinq: None have been attempted. 

- Removal of Sl ide M a t e ~ ~ a l :  In  severa l  places Mathur 

specif ied removal of a subs tan t i a l  p a r t  of a s l i d e  mass t o  - 
reduce the dr iving f o r c e s -  This was never recognized t o  

have been done and i n  seve ra l  cases,  a gabion wall was 

b u i l t  t o  support the  mater ia l  i n  l i e u  of removing it. 

Removal of the  mater ia l  probably would have been cheaper 

and more e f f e c t i v e  than the wal ls ,  but  disposal  of t h e  

waste mater ia l  i s  a problem i n  many places.  

However, many walls  a r e  now supporting surcharge loads f a r  

i n  excess of those considered i n  t h e  designs. These loads 

have been caused by new mater ia l  f a l l i n g  on t o  t h e  body of 

t h e  d L i &  above the wal l ,  o r  by de l ibe ra te  r a i s i n g  of t h e  

r6adgzhde as a means of disposing of excess mater ia ls .  



Since some bu t t r e s ses  on the  c u t  s i d e  of t h e  road (Mathurls 

Types A,B, and C) axe designed f o r  r e l a t i v e l y  s t eep  sloping 

surcharges,  the probable ove r s t r e s s  may not be too ser ious  

except i n  sca t t e red  cases during the  monsoon. However, many 

of t h e  wal ls  used on the f i l l  s i d e  (Types D , E , F  & G) were 

designed f o r  only s l i g h t  surcharges. It is  poss ib le  t h a t  

some of these  a r e  highly overstxessed and subjec t  t o  f a i l u r e  

with minor add i t iona l  loads. Severgl walls of both types 

have al ready yielded noticably . 

Maintenance engineers and overseers should review the  plans 

and prepare an "as b u i l t "  l i s t i n g  of a l l  wal ls  which pre- 

c i s e l y  descr ibes  the allowable surcharge. They should then 

assure  than maintenance fo rces ,  remove a l l  recognized over- - 
loads a s  w e l l  a s  a l l  mater igi  which w i l l  probably erode 

and run onto the  roadsduring normal ra ins .  If t h i s  is not 

done cons i s t en t ly ,  there  is a s t rong probabi l i ty  of an 

increasing number of wal l  f a i l u r e s  a s  the  p r o j e c t  ages. 

Slicle Shed a t  Km 126 + 100: This was not b u i l t  and does 

n ~ t  appear t o  have been necessary. There a r e  a number of 

spo t s  i n  the v i c i n i t y  where such a s t ruc ture 'would  be 

usefu l  b u t  t h e  team d id  not  recognize the  s p e c i f i c  site.  
, 

The o v e r a l l  conclusion is t h a t  the  engineering works pres- 
I 

c r ibed were general ly  b u i l t  a s  designed and t o  a high 

l e v e l  of q u a l i t y  workmanship. The wor s have performed 



to or beyond the design requirements in all cases but 

continued maintenance will be necessary to preserve the 

investment in these facilities. 



I1 OPERATION AND MAINTENANCE 

INTRODUCTION 

Since the  Western H i l l s  Road is the f i r s t  t o  be constructed 

by Nepali Engineers and Contractors,  s o  it must a l s o  be t h e  

f i rs t  t o  be operated and maintained by Nepali forces .  The 

team reviewed maintenance planning and equipment and found 

that t he  present  s i t u a t i o n  i s  not  adequate and ' tha t  much 

improvement is necessary i f  the  road is  t o  be a usefu l ,  

s u b s t a n t i a l l y  a l l  weather, f a c i l i t y .  Some government pol i -  

cies should be changed and o v e r a l l  a "maintenance e t h i c "  

must be created where none now e x i s t s .  

Any s u c c e s s f u ~  road maintenance e f f o r t  i s  l a rge ly  preven- 

t i v e  i n  nature.  That i s ,  -engineer and h i s  overseers 

must be personal ly  f a m i l i a r  with every meter of t h e  road.  

and must concentrate on recognizing p o t e n t i a l  problems 

before they become major, and taking co r rec t ive  ac t ions  

immediately. This i s  more a r t  than science.  

Organizations, personnel s t a f f i n g ,  equipment se l ec t ion  and 

loca t ion ,  budgeting, and v i r t u a l l y  a l l  o t h e r  aspects  of 

road maintenance develop i n  response t o  the behavior of the  

road. While a h i s to ry  of performance accumulates over 

time, it is already apparent t h a t  most of the  ser ious  

lands l ide  problems a r e  North of Budar and so one might 

a n t i c i p a t e  t h a t  Budar, near the  middle of the  road, may 



evolve i n t o  the  most important  maintenance s t a t i o n .  

Bhatkanda, a t  the  Doti roadajunction, may w e l l  become another  

major maintenance s t a t i o n  w h i l e  Godavari becomes an admi- 

n i s t r a t i v e  c e n t e r  and equipment r e p a i r  s t a t i o n  wi th  a lesser 

r o l e  i n  road maintenance opera t ions .  

MAINTENANCE OBJECTIVES 

The DOR must develop a s e r i e s  of maintenance ob jec t ives  

f o r  t h i s , ,  and a l l  o the r  roads.  These ob jec t ives  w i l l  

govern, d i r e c t l y  and i n d i r e c t l y  a l l  aspects  of t h e  main- 

tenance a c t i v i t y  and, a s  w i l l  be seen i n  t h e  fol lowing 

paragraphs,  the  c o s t  of t he  maintenance program w i l l  depend 

on the  chosen ob jec t ives .  I 

Objectives must be chosen on the  b a s i s  of Government po l icy ,  

the  needs of  t he  people served by t h e  road and t h e  c o s t s  

and b e n e f i t s  of the  road. A h igher  s tandard of maintenance . 
w i l l  have h igher  maintenance c o s t s ,  bu t  a l s o  g r e a t e r  

b e n e f i t s  t o  the people and lower user  cos t s  f o r  f u e l ,  t ires, 

t ruck  r e p a i r s  and d r i v e s  t i m e .  

The choice of t he  appropr ia te  maintenance o b j e c t i v e  i s  

u l t ima te ly  based on an economic ana lys i s  of naintenance 

c o s t ,  user c o s t ,  and the c a p i t a l  c o s t  of improvements such 

as pavement, with some recogni t ion  of p o l i t i c a l  considera-  

t i o n s .  



F==, An example of s e v e r a l  p o s s i b l e  maintenance l e v e l s  o r  objec-  

t i v e s  fo l lows ;  based l o o s e l y  on t h o s e  o f  t h e  US F o r e s t  

Serv ice .  I t  i s  recognized t h a t  some o f  t h e s e  a r e  n o t  

a p p r o p r i a t e  f o r  t h e  western H i l l s  Road b u t  they  a r e  inc luded  

t o  complete t h e  i l l u s t r a t i o n .  Modif ica t ions  should be made 

as a p p r o p r i a t e .  

Level 1: Cus tod ia l  maintenance on ly .  Drainage s t r u c t u r e s  

a r e  maintained and environmental  damage prevented  b u t  t h e  

road w i l l  n o t  be reopened i f  c l o s e d  by l a n d s l i d e s .  

Level 2 :  The road i s  kep t  p a s s a b l e  f o r  f o u r  wheel d r i v e  

v e h i c l e s  with high c l e a r a n c e  b u t  speed o r  passenger  comfort  

a r e  n o t  f a c t o r s .  Drainage is maintained and f a l l e n  t r e e s ,  

rocks ,  etc. ,  a r e  removed if they are a hazard t o  t r a f f i c  
I - 

o r  block d ra inage .  ~ losuFe-s  of  s e v e r a l  weeks d u r a t i o n  are 

p e r m i t t e d ,  with- p u b l i c  n o t i c e  pos ted .  

-. 

Level 3 :    he road is  k e p t  p a s s a b l e  f o r  o r d i n a r y  a u t o s  and 

t r u c k s .  A l l  o b s t r u c t i o n s  a r e  removed from t h e  t r a v e l l e d  

way, shou lde r s  and d i t c h e s .  The s u r f a c e  is maintained s o  

t h a t  a u t o s  can p a s s ,  b u t  speed or comfort  are n o t  f a c t o r s .  

Closures  of  a few days d u r a t i o n  may be pe rmi t t ed .  

Level 4 :  The road  s u r f a c e  i s  mainta ined  t o  pe rmi t  moderate 

speed. Passenger  comfort  i s  cons idered .  Dust is aba ted  

i n  congested a r e a s .  Any c l o s u r e s  o r  o b s t r u c t i o n s  a r e  

x e ~ o v e d  w i t h i n  one day. 



Level 5: The road is maintained f o r  the  f u l l  design t r a f f i c  

volume a t  the  design speed. Passenger and d r ive r  comfort 

a r e  a major considerations,  closures of more than a few 

hours a r e  not permitted, and dust  is  control led i f  t he  road 

is  not paved. 

Based on the w r i t e r ' s  understanding of the s i t u a t i o n ,  and 

the impacts of the road on t h e  people served as described 

by T.B.  Thapa elsewhere i n  t h i s  r epor t ,  maintenance objec- 

t i v e s  s imi la r  to  Level 3 should be the present goal .  Level 

four  or f i v e  might be t h e  ult imate goal., t o  be achieved 

some years i n  t he  fu ture  a f t e r  addi t iona l  improvements a r e  

made, pa r t i cu la r ly  i n  drainage f a c i l i t i e s .  The present 

capabi l i ty  i s  no more than Level 2 .  

It  i s  s t rongly recommended,that the DOR determine the 
F 

appropriate maintenance object ives  f o r  the Western H i l l s  

Road. and s t a t e  these object ives  as  a  matter  of o f f i c i a l  

p o l i c y .  The above examples a re  incomplete but could form 

a bas is  fo r  the development of appropriate l o c a l  policy.  

MAINTENANCE EQUIPMENT AND PARTS 

The team v i s i t e d  the o f f i c e s  and shop a t  Godavari and met 

with several individuals .  Unfortunately the Zonal Engineer 

and the Deputy Regional Engineer were away and while they 

were met b r i e f l y  on t h e  road, they were not ava i lab le  f o r  

lengehY interviews. I t  i s  hoped t h a t  t h e i r  views were 

a c d w a t d y  presented by o thers .  



The maintenancs s t a t i o n s  a t  Budar and Bhatkanda were a l s o  

v i s i t e d  as were t h e  two tree n u r s e r i e s .  The n u r s e r i e s  w i l l  

be d i s c u s s e d  i n  ano the r  s e c t i o n  by Paul  Winkelaar. 

P r e s e n t  S i t u a t i o n  

Equipment: The l i s t  of  equipment c u r r e n t l y  on inven to ry  

a t  t h e  Godavari Div i s ion  Headquarters  is  inc luded  i n  t h e  

appendix.  I t  inc ludes  106  p i e c e s  of v a r i o u s  k i n d s ,  b u i l t  

by a t  least  30 d i f f e r e n t  makers i n  s i x  n a t i o n s .  Thirty-two 

p i e c e s  a r e  i n  working o r d e r ,  f i f t y  a r e  a w a i t i n g  r e p a i r  

p a r t s ,  twenty-three a r e  beyond r e p a i r  and one,  a p i l e  

hammer, i s  i d l e  f o r  l a c k  of  a p p r o p r i a t e  work. Three 

machines are on t h e  Dot i  road  and t h e  rest a r e  l i s t e d  a s  

be ing  a t  Godavari o r  Budar, though t h e  team d i d  n o t  see 

anywhere near  t h e  number o.f p i e c e s  of  equipment l i s t e d .  
,C- 

Except f o r  perhaps a dozen p i e c e s ,  mostly t r u c k s ,  a l l  of 

t h e  equipment is more than  t e n  y e a r s  of age and under t h e  

b e s t  o f  c o n d i t i o n s  would be  a t  t h e  end of  i t s  economical 

s e r v i c e  l i f e .  The u n s e r v i c a b l e  i tems have been cannabal ized  

t o  keep t h e  o t h e r s  running  and a u t h o r i t y  h a s  been sought  

t o  sel l  t h i s  junk equipment a t  auc t ion .  

There i s  a s u b s t a n t i a l  inven to ry  of  p a r t s  on hand and i t  

appears  t o  be w e l l  o rgan ized  and e f f i c i e n t l y  ca ta loged .  

However, about  1/3 of t h e  items a r e  for equipment which i s  

no longer  l o c a t e d  a t  Godavari .  T h i s  same problem was 

noted by D . J .  Gephart i n  a t r i p  r e p o r t  d a t e d  11/20/79. , F o r  

i 



. -  ' 

some reason,  t h e  DOR has n o t  a u t h o r i z e d  d i s p o s a l  of  t h e s e  

p a r t s  which would r e l e a s e  v a l u a b l e  s t o r a g e  space f o r  

o t h e r  uses and p o s s i b l y  g e n e r a t e  some revenue through sales. 

Persolis contac ted  i n d i c a t e d  t h a t  most o r  a l l  of t h e  p a r t ' s  

needed t o  p l a c e  the f i f t y  r e p a i r a b l e  machines i n  s e r v i c e  

can be obta ined  i n  Kathmandu o r  I n d i a  i f  purchase were 

au thor ized .  The a u t h o r i z a t i o n  must come from Kathmandu 

and a c t i o n  i s  unnecessa r i ly  slow. Apparently t h e  approving 

o f f i c i a l s  a r e  n o t  aware of t h e  c o s t  of i d l e  equipment. 

They should b e ' r e q u i r e d  t o  a c t  more qu ick ly .  

The Chief Mechanical Engineer has  an annual  emergency p a r t s  

budget of 15,000 rupees and can make s i n g l e  purchases  f o r  

up t o  5,000 rupees  on t h e  b a s i s  of t h r e e  quo tes .  Purchases  

exceeding 5,000 rupees m W t  be tendered .  S ince  a s i n g l e  

t r u c k  t i r e  c o s t s  about  7,300 rupees ,  i t  is obvious t h a t  - 
t h e  Chief Mechanical Engineer cannot  do much t o  e x p e d i t e  

parts supply .  

The rz  i s  no accounting system t o  amor t ize  t h e  equipment 

throughout  i t s  l i f e - s p a n  and to  p rov ide  r e p a i r  o r  r ep lace -  

ment money. When a p i e c e  o f  equipment must be r e p l a c e d ,  

t h e  e n t i r e  p rocess  must beg in  from p o i n t  z e r o ,  d e s p i t e  t h e  

f a c t  t h a t  t h e  need can e a s i l y  be p r e d i c t e d  w e l l  i n  advance 

of  the fact .  

1 i l lus t ra te  by an example, t h e  US F o r e s t  S e r v i c e  has  a 

- - 
working c a p i t a l  fund (WCF) f o r  t h i s  purpose.  When a p i e c e  



of equipment i s  bought,  it is a s s i g n e d  an es t ima ted  

s e r v i c e  l i f e  and e s t i m a t e d  maintenance c o s t s .  Whenever t h e  

equipment is i n  use ,  t h e  us ing  p r o j e c t  i s  charged a monthly 

r a t e  which i s  set a s i d e  i n  a fund f o r  e v e n t u a l  replacement  

of  t h e  machine, and a d a i l y  o r  hour ly  r a t e  which pays f o r  

f u e l  and r o u t i n e  maintenance. If a machine i s  no l o n g e r  

needed, i t  is t r a n s f e r r e d  t o  ano the r  l o c a t i o n  o r  s o l d .  

Use r a t e s  charged a r e  reviewed p e r i o d i c a l l y  and a d j u s t e d  t o  

r e f l e c t  t h e  a c t u a l  c o s t s  of t h e  i n d i v i d u a l  machine, which , .  

may be more o r  less than  was o r i g i n a l l y  e s t ima ted .  When it 

is  t i m e  t o  r e p l a c e  t h e  machine, funds a r e  a v a i l a b l e  i n  

WCF t o  pay f o r  t h e  new i t e m .  

Mechanics Tools:  No s p e c i a l  t o o l s  o r  equipment were i n  

evidence.  There are no M g i n e  a n a l y z e r s ,  test gauges o r  

any of t h e  s p e c i a l  l i f t s . ,  d o l l i e s ,  o r  o t h e r  appara tus  

u s u a l l y  found i n  a heavy equipment shop. No lube  t r u c k  w a s  

seen ,  though it was n o t  s p e c i f i c a l l y  r eques ted .  

Hand t o o l s  a r e  i n  poor c o n d i t i o n  and n o t  p l e n t i f u l .  I n  

1 9 8 3  some 5,000 t o  6,000 rupees was s p e n t  on new t o o l s  b u t  

t h a t  probably purchased only  about  wh3.t a weekend a u t o  

hobby i s t  ' would have i n  t h e  U . S . 

S e l e c t i o n  of Maintenance Equipment 

Maintenance equipment must f u l f i l l  a d i f f e r e n t  miss ion  t h a n  

& n s t r u c t i o n  equipment. Speed and maneuverabi l i ty  a r e  



u s u a l l y  more impor tan t  than  h igh  p roduc t ion  r a t e s ,  s o  more 

small pneumatic t i r e d  equipment might be expected.  Large 

ear thmovers  probably w i l l  be absen t .  A few s p e c i a l i z e d  

i t e m s  may be necessaxy, such a s  a smal l  t r u c k  c r a n e  wi th  

a c l a m s h e l l  bucket fo r  c l e a r i n g  c u l v e r t  i n l e t s .  

The fo l lowing i tems would be b a s i c  t o  any maintenance 

o p e r a t i o n :  

Crawler Bul ldozer  D-7 o r  D-8 s i z e ,  wi th  t r a n s p o r t  

r e a d i l y  a v a i l a b l e  ; 

Pneumatic Tired F r o n t  Loaders,  medium s i z e ;  

P a k o l  Graders - C a t .  #12 s i z e ;  

Backhoe-Case CK o r  e q u i v a l e n t ;  

Dump Trucks - 5 CY s i n g l e  a x l e ;  
- Fue l  and Lube Truck. r 

One problem wi th  t h e  p r e s e n t  f lee t  i s  t h e  m u l t i p l i c i t y  of 

d i f f e r e n t  makes and models which g r e a t l y  compl ica tes  

mechanic t r a i n i n g  and p a r t s  I n  s e l e c t i n g  and 

d i s t r i b u t i n g  equipment, t h e  DOR should t r y  t o  keep t h e  

v a r i e t y  o f  makes and models of s i m i l a r  equipment t o  a 

minimum. 

The f a l l o ~ i n g  a c t i o n s  a r e  recommended w i t h  r e s p e c t  t o  t h e  

maintenance equipment fleet equipment t o  be l o c a t e d  on t h e  

Western H i l l s  Road: 



1. After  es tabl ishment  of t he  maintenance o b j e c t i v e ,  and 

considera t ion of l abor  vs.  machine i n t e n s i v e  opera t ions ,  

determine the type and numbers of machines needed!,. and 

t h e  placement o f . t h o s e  a t  var ious  l oca t ions .  

2.  Purchase t h e  equipment a s  r ap id ly  a s  pos s ib l e ,  bu t  

l i m i t  t h e  number of d i f f e r e n t  manufacturers and'models.  

3 .  Purchase a generous inventory  of spare  p a r t s  and any 

s p e c i a l  t o o l s  recommended by the  manufacturers.  

4 .  Es tab l i sh  some form of revolving fund t o  provide f o r  

r e p a i r  and replacement of equipment. The U S  Fores t  

s e r v i c e  Working Cap i t a l  Fund is suggested a s  a model, 

though the  Nepali vers ion should be less complicated. 

5 .  Dispose of any exist&?ig unservicable equipment and 

any o t h e r  equipment no t  required f o r  t h e  Western H i l l s  - . .  .- 

Road by s a l e  o r  t r a n s f e r  .to o t h e r  l oca t ions .  Also 

dispose  of unnecessary spare  p a r t s .  

ORGANIZATION, PERSONNEL AND' TRAINING 

P'resent S i t u a t i o n  

Main'tenance of t h e  Western H i l l s  Road i s  under the o v e r a l l  

ldirectior, of the  Deputy Regional Engineer f o r  t h e  Far  West- 

e r n  Development Region loca ted  a t  Godavari and t h e  Zonal 

Engineer f o r  t h e  S e t i  Zone, a l s o  located a t  Godavari. 

These two men a r e  a l s o  respons ib le  f o r  t he  o t h e r  roads i n  



t h e i r  Region o r  Zone, t o t a l i n g  some 3 4 2  km i n  addi t ion  t o  

the  sub jec t  p ro jec t .  The Godavari equipment shop and the  

inventory of equipment previously described a l s o  serve 

these o the r  roads. 

S ta f f  pos i t ions  on t h e  WHR include D i s t r i c t  Maintenance 

Engineers a t  Dhangarhi and Budar who a r e  responsible f o r  

km 0 t o  73 and km 73 t o  the end respec t ive ly .  They a r e  

a s s i s t e d  by overseers a t  Dhangarhi knd. Khani Dada.;. Some 

organizat ional  changes a r e  under consideration by DOR, but  

a r e  n o t .  y e t  decided. 

The following pos i t ions  a r e  present ly  on t h e  regular  payro l l  

a t  Godavari, though presumably the individuals  could be 

working on any of the  roads under by t h e  Godavari Regional 
e- 

Off i c e .  

Fuel Man I 

Storekeeper 

Loader Operator 

Bulldozer O p e ~ a t o r  

Senior Mechanics 7 

Junior  Mechanic 2 

Helpers 10 

Mechanical Engineer 1 

Radio Operator 1 

I 
I n  addi t ion ,  the following d a i l y  wage o r  seasonal h i r e s  

I a r e  authorized a s  needed: 



Machinist 

Helper ' 

Chowkidar 

E l e c t r i c i a n  

Generator Operator 

Pump Operator . 
Rol le r  Operator 

Off ice  Ass i s t an t  

Laborers a s  needed t o  budget l i m i t .  

These l ists  include both road and shop workers. Obviously, 

t h e  equipment opera tors  and l abo re r s  genera l ly  would be on 

the road and the  o t h e r s  would be based i n  t h e  o f f i c e  o r  

r e p a i r  yard,  though mechanics would make many r e p a i r s  

on-si t e  . ,c' 

The team is no t  competent t o  a s se s s  s k i l l s  and t r a i n i n g  

needs. ,Because of the  T ihar  F e s t i v a l  t h e r e  was l i t t l e  

a c t i v i t y  i n  progress .  Huwever, the  mechanics' a b i l i t y  t o  

keep a t  l e a s t  some of t he  equipment func t iona l  should no t  

be overlooked. Apparently most of t h e  mechanics have 

been t r a i n e d  i n  e i t h e r  Kathmandu o r  Ind i a .  

No equipment opera tors  were seen i n  ac t ion .  Since t h e  most 

d l f f i c u l t  maintenance machine t o  opera te  s k i l l f u l l y  is t h e  

motor g rader ,  s p e c i a l  t r a i n i n g  and incen t ives  should be 

cafieidered f o r  t h e  men assigned t o  t hese  machines. 



It i s  assumed t h a t  t h e r e  is a need f o r  t r a i n i n g  i n  t he  a r ea  

of maintenance management which probably w i l l  be most 

d i r e c t l y  per f  onned t h e  District  Engineer. Maintenance 

management, i n  add i t i on  t o  i n t ima te  knowledge of the  road 

and a l l  of i t s  t roub le  s p o t s ,  r equ i r e s  thorough knokledge 

of t h e  c o s t  of each of  a l a r g e  number of s p e c i f i e d  work 

i tems r e g u l a r l y  done, and t h e  t o o l s ,  equipment and supp l i e s  

needed f o r  each. I t  is e s s e n t i a l l y  a c o s t  accounting system. 
* 

While a "Maintenance Management System1' a s  t h e  term is 

c u r r e n t l y  i n  vogue i n  the  U . S .  probably is excess ive ly  

s o p h i s t i c a t e d  f o r  Nepal, it may be use fu l  f o r  s eve ra l  

maintenance engineers  v i s i t  t he  U.S. t o  s tudy maintenance 

i n  r u r a l  coun t r i e s  i n  t h e  western mountain states, i n  t he  

U.S. F o r e s t  Serv ice ,  o r  s o l d  smal le r  S t a t e  Highway Depart- 

ments. The National  Assoc ia t ion .of  County Engineers pro- 

bably could sugges t  an i t i n e r a r y .  

A 1  t e r n a t i v e l y  , maintenance- engineer  could be brought here  

on a PASA o r  a c o n t r a c t  t o  help  set up a maintenance p lan  

f o r  t h e  WHR which could be expanded t o  t h e  rest of t h e  

country. Since some of t h e  b e s t  maintencnce men a r e  no t  

graduates  i n  engineer ing,  b u t  simply very experienced "old 

hands" it is n o t  necessary t h a t  high academic requirements 

be e s t ab l i shed .  

Recommendation I 

L. The team has no recommendations i n  the a r e a  of o rgan iza t ion  

because the needs of t h e  WHR have no t  y e t  f u l l y  e 



It i s  recommended t h a t  t h e  DOR c o n s i d e r  sending  some 

maintenance s p e c i a l i s t s  t o  t h e  US t o  s tudy  all  a s p e c t s  

of maintenance o p e r a t i o n s  and nanagement i n  r u r a l  

count ry  o r g a n i z a t i o n s  i n  t h e  mountain areas. 

Some form of  maintenance account ing  and management 

system should be e s t a b l i s h e d  using t h e  p r i n c i p a l s ,  if 

n o t  the d e t a i l s  and computer s t o r a g e ,  of a Maintenance 

Management System. 

PZANNING AND BUDGET 

P r e s e n t  S i t u a t i o n  

There a r e  two p a r a l l e l  Zonal budgets f o r  DOR. One is c a l l e d  

t h e  Development Budget and t h e  o t h e r  i s  t h e  General  Mainte- 

nance Budget . The Development Budget g e n e r a l l y  i n c l u d e s  

improvement and c a p i t a l  i*-ms whi le  t h e  maintenance budget 

i n c l u d e s  road maintenance a c t i v i t i e s ,  f u e l ,  s u p p l i e s  and 
. - 

l a b o r .  'Only two y e a r s  of h i s t o r y  a r e  a v a i l a b l e  f o r  t h e  WHR 
\ 

s i n c e  i n  p rev ious  y e a r s  t h e  road was under t h e  c o n s t r u c t i o n  

budget,  r a t h e r  than  maintenance. 

Ava i l ab le  f i g u r e s  a r e  as fo l lows : 

Dev. Budget bla.int. Budget 

FY 2039146 &i$geted RS.. - 3,5~40,000 Rs. 1,118 , 000 

g p h c  Rs;.3,435,000 Rs.1,118,000 

#Y 2 0 4 0 / 4 i  Request Rs.13,455,000 Rs.1,500,000 

Budgeted R s .  3,990,000 ~ s . 1 , 4 0 0 , 0 0 0 *  



* Inc ludes  R s .  700,000 f o r  s torm damage c l e a r i n g .  
Remaining maintenance b u d g e t : ~ i s  R s .  700,000 f o r  
r o u t i n e  work vs .  R s .  1,118,000 las t  F.Y. Persons 
in terv iewed i n d i c a t e d  t h a t  R s .  5,000,000 would 
be a r e a l i s t i c  f i g u r e  f o r  t h e  c u r r e n t  F i s c a l  Tear .  

A major problem l i e s  i n  the budget  p rocess .  'Only t h e  

p r e s e n t  f iscal  y e a r  i s  budgeted s o  t h e r e  i s  no o p p o r t u n i t y  

f o r  f u t u r e  programming. Due t o  t h e  f e s t i v a l s  e a r l y  i n  

t h e  F . Y .  t h e  f i n a l  budget  advice  is n o t  released t o  t h e  

f i e l d  u n t i l  about  3 months have passed  and even then  ex- 

p e n d i t u r e s  must be resubmit ted  f o r  f i n a l  review and 

approval .  La te  i n  t h e  F.Y. c u t s  n o t  p r e v i o u s l y  a n t i c i p a t e d  

may be imposed a r b i t r a r i l y  s o  t h a t  f i n a l  spending o f t e n  

f a l l s  s h o r t  of t h e  o r i g i n a l  a u t h o r i z a t i o n .  Much o f  

e n g i n e e r ' s  t i m e  is  s p e n t  i n  manipula t ing  the budget  

i n s t e a d  of  t h e  work. 
w 

f - 
A f t e r  t h e  Zonal Engineer  submits  h i s  budget r e q u e s t  

coming F.Y., t h e  Headquarters  o f f i c e  normally makes 

t h e  

p r o c e s s  

f o r  t h e  

c u t s  

by 1 i n e : i t e m .  These c u t s  a r e  u s u a l l y  n o t  coord ina ted  wi th  

f i e l d  p r i o r i t i e s .  Thus, t h e  Engineer  has  l i t t l e  o r  no 

a u t h o r i t y  t o  s h i f t  o r  r e a l l o c a t e  funds w i t h i n  h i s  o v e r a l l  

spending L i m i t ,  o r  t o  r e a d j u s t  h i s  p r i o r i t i e s  i n  t h e  f a c e  

of changing f i e l d  cond i t ions .  

S ince  t h e  budget  adv ice  l a g s  behind t h e  s t a r t  o f  t h e  F.Y. 

and a l s o  t h e  Monsoon, t h e  f i e l d  e c g i n e e r s  have m i n i q a l  

a u t h o r i t y  t o  spend money f o r  emergency damage c o n t r o l  work. 

Since p r e v e n t i v e  maintenance dur ing  t h e  monsoon has been 



s t r o n g l y  recommended s e v e r a l  times i n  t h i s  and o t h e r  r e p o r t s ,  

some p r o v i s i o n  f o r  emergency funding must be made. 

With r e s p e c t  t o  equipment purchases ,  t h e r e  o r d e r l y  

system f o r  p lanning  a c q u i s i t i o n s  o r  f o r  paying f o r  them 

o t h e r  than  by l i n e  item i n  t h e  c u r r e n t  budget.  S ince  a 

l a r g e  item such as a b u l l d o z e r  is easy  t o  c u t  from t h e  

budget  r e q u e s t ,  it i s  d i f f i c u l t  t o  make c a p i t a l  purchases  

on a t imely  o r  l o g i c a l l y  planned b a s i s .  Given t h e  lead 

time r e q u i r e d  f o r  d e l i v e r y  of a major i t em from o u t s i d e  

Nepal, t h e  l a c k  of budget ca r ryover  a u t h o r i t y  beyond t h e  

end of t h e  F.Y. i s  a major handicap. A l l  o r d e r s  must be 

p laced  immediately a f t e r  t h e  s tar t  o f  t h e  f i s c a l  y e a r  t o  , 

a s s u r e  d e l i v e r y  be fo re  t h e  end o f  t h e  F . Y .  when a l l  spending 

a u t h o r i t y  i s  a u t o m a t i c a l l y  f rozen .  
p' 

Reconmendations 

In  a d d i t i o n  t o  t h e  s p e c i f i c  budget and p lann ing  recommen- 

d a t i o n s  p resen ted  h e r e ,  t h e  r e a d e r  is reques ted  t o  review 

r e l a t e d  i tems s t a t e d  e a r l i e r  under t h e  equipment heading. 

It  i s  a n t i c i p a t e d  t h a t  some of  these recommendations w i l l  

r e q u i r e  changes of government p o l i c y .  

1. Persons having r e s p o n s i b i l i t y  should a l s o  have t h e  

a u t h o r i t y  t o  f u l f i l l  t h e i r  r e s p o n s i b i l i t y .  Spending 

a u t h o r i t y  f o r  emergency items should be d e l e g a t e d  t o  

the Zonal District  Engineer ,  s u b j e c t  a u d i t  by 

Headquarters ,  and some r e a l i s t i c  o v e r a l l  l i m i t s .  



a. The Chief Mechanical Engineer  should  be g iven  

a u t h o r i t y  t o  purchase  p a r t s  up t o  a t  least  R s .  50,000 

wi th  t e n d e r s  r e q u i r e d  on s i n g l e  iteins above some 

h i g h e r  1 i m i t . t h a n  a t  p r e s e n t ,  f o r  example, 

R s .  15,000. DOR shou ld  mainta in  s t o c k s  of  common 

items such as tires. 

b. E l imina te  headquar te r s  review on small purchases  

and r e q u i r e  t h a t  reviews on a l l  excep t  very l a r g e  

purchases  ( say  1 l a k h  o r  more) be completed w i t h i n  . 

f i v e  days.  

2. Remove equipment from the annual  budget and p l a c e  it 

i n  a working c a p i t a l  budget.  

3. Begin t h e  budget  p rocess  two o r  t h r e e  y e a r s  i n  advance 
,c = 

so t h a t  long range p lann ing  can be s y s t e m a t i c a l l y  

accomplished. .. A 

-... , 

a .  ' G e t  f i n a l  budget a d v i c e  t o  t h e  f i e l d  b e f o r e  t h e  

s t a r t  of  t h e  Fiscal Year wi th  adequate  a u t h o r i t y  

f o r  emergency work d u r i n g  t h e  Monsoon. 

b. Reduce l i n e  i t e m  d e t a i l  so that  Zonal and District 

Engineers  have a u t h o r i t y  t o  reprogram funds  w i t h i n  

.gu ide l ines  and o v e r a l l  spending l i m i t s .  

c. Permi t  y e a r  end c a r r y o v e r  of  a u t h o r i z e d  funds.  



4 .  Begin a system of maintenance c o s t  accounting and 

develop ,a maintenance budset based r e a l i s t i c a l l y  on 

the performance of  the road. Accept the f a c t  that  the  

WHR probably w i l l  require a higher annual maintenance 

budget than most other  roads i n  Nepal due t o  the 

unstable terra in  which i t  crosses. 
. 



I11 IMPROVEMENTS 

Maintenance forces always f ind  some s lack  t i m e  during a 

year and during these periods can useful  making 

small improvements t o  t h e  road. Such items a s ,  

- Replacing undersize cu lver t s  w i t h  l a rge r  cu lve r t s  . 
o r  small bridges ( s l ab  cu lve r t s )  ; 

- Building new gabion but t resses ;  

- Adding crushed rock t o  the surface;  

- Stockpil ing emergency suppl ies  i n  areas  of 

expected use; 

- Improving camp f a c i l i t i e s ;  

- Painting s igns  and equipment; 

- Clearing debr is  from streams above cu lve r t s ;  and 

- Underdrain i n s t a f  f a t ions  i n  s o f t  areas  

a r e  appropriate a c t i v i t i e s  f o r  maintenance forces.  

~ a i n t e n a n c e  engineers should always have severa l  such 

p ro jec t s  planned and i f  necessary budgeted, so  t h a t  t h e i r  

forces  can be put  t o  work f o r  a few days whenever a s lack  

period develops. 

While there seems t o  be an underlying awareness t h a t  this 

kind of work is necessary, there  appears t o  be no provision 

f o r  it i n  t h e  planning o r  budgeting process. 

The WHR needs a very l a rge  number of addi t iona l  cu lve r t s  

where there are none now. I n  addi t ion ,  a few pipe cu lve r t s  

. I 



should be repla'ced wi th  l a r g e r  s t r u c t u r e s  such a s  s l a b  (box) 

c u l v e r t s  or  small  b r idges .  A supply of p ipe  segments should  

be s t o c k p i l e d  a t  every maintenance s t a t i o n  and c u l v e r t  

i n s t a l l a t i o n  should 'be pursued sys t ema t i ca l l y  by maintenance 

fo r ce s  u n t i l  t h e  t o t a l  job is completed. 



IV OTHER ENGINEERING ITEMS 

Rubble Masonry Walls 

A l o c a l  engineer  has i nd i ca t ed  t h a t  p a r t i a l l y  grouted rubble  

masonry wal l s  a r e  cheaper t o  b u i l d  than gabions and has 

proposed t h a t  they be used i n  l i e u  of gabions. 

There i s  h o  d i f f e r e n c e  i n  t h e  design ana lys i s  between t h e  

two wal l  systems. Both a r e  analyzed a s  g rav i ty  s t r u c t u r e s  

and no s t r u c t u r a l  c r e d i t  is  taken f o r  the  wire i n  t h e  
, . 

gabions. S l i d i n g  a t  the base,  shea r  through t h e  s t r u c t u r e  

and over turning a r e  ca l cu l a t ed  i n  exac t ly  the  same way. 

The gabion baskets  a r e  a cons t ruc t ion  convenience. T h e i r .  

use permits  smaller rockr rounded rock,  and less c a r e f u l l y  

f i t t e d  rock t o  be used. s t e e p e r  f ron t s lopes  a r e  a l s o  
k- 

poss ib l e ,  even i~ the  v e r t i c a l  i n  some app l i ca t ions .  

The major b e n e f i t  of t h e  w i r e  i s  i n  i ts behavior  a t  t h e  

p o i n t  where t he  s t r u c t u r e  has  y ie lded  s l i g h t l y .  The gabions 

then mobil ize t h e  s t r eng th  of the  wire t o  hold t h e  rocks 

i n  p lace ,  even a f t e r  displacements of 4 meter o r  more. 

Some of the i n t e r lock ing  and f r i c t i o n  between the rocks i s  

thus  r e t a i n e d  and the  wire t ies t h e  e n t i r e  w a l l  t oge the r  

preserving i ts  i n t e g r i t y .  The rubble  w a l l  probably will 

f a i l  under much less movement. . ~ n d i v i d u a l  s tones  w i l l  drop 

o u t  of t h e  s t r u c t u r e  and cracks  w i l l  widen u n t i l  p a r t  o r  

a l l  of t h e  wall f a i l s .  



So long a s  des ign stresses a r e  n o t  exceeded and n e i t h e r  

wa l l  y i e l d s ,  $he rubble masonry wa l l  whiL be a s  good a s  

t h e  gabion wal l  and w e l l  j u s t i f i e d  by c o s t ,  A t  t h e  p o i n t  

of impending f a i l u r e ,  where a l i t t l e  movement has occurred,  

t he  gabion sys tem is  most supe r io r  and response by mainte- 

nance forces  i n  removing p a r t  of t he  sl . iding mass above 

t h e  s t r u c t u r e  can save it from f u r t h e r  damage. 

Local f i e l d  engineers  should be a b l e  t o  recognize when 

rubble masonry can be used and when gabions should be used. . 

Generally rubble  masonry would be appropr ia te  where t h e  

designed s a f e t y  f a c t o r  is  conservat ive ,  t he  s lope  t o  be  

p ro tec ted  is no t  excess ive ly  s t e e p  o r  unstable ,  and t h e  

apparent  consequences of a f a i l u r e  a r e  no t  major. 

Concrete Culver t  Pipe ?- 

R.F. McDonald, i n  an appendix t o  Kojan's r e p o r t  dated 

Apr i l  2 6 ,  1978 was c r i t i c a l  of the  q u a l i t y  of t h e  concre te  

c u l v e r t  p ipe  being manufactured a t  t he  Chunepani p ipe  

c a s t i n g  yard near  Godavari. The p re sen t  writer v i s i t e d  

t he  yard on November 7 ,  1983 and found condi t ions  t o  be 

about the same as descr ibed by McDonald though t h e r e  was 

no a c t i v i t y  due t o  Tihar .  

A l l  c u l v e r t s  on the  WHR were i n s t a l l e d  under t h e  o r i g i n a l  

cons t ruc t ion  con t r ac t .  A t  t he  most, only one o r  two may 

have been i n s t a l l e d  under LSS s o  McDonald's remarks about  

the q u a l i t y  of i n s t a l l a t i o n s ,  and t h e  i n l e t  o r  o u t l e t  



condit ions a re  s t i l l  appropriate.  A 1 1  pipes a r e  thus five 

t o  ten years ,old,  and some, where exposed &.the ground 

surface were seen t o  have p a r t i a l l y  f a i l e d ,  apparently by 

d i s in teg ra t ion  of the concrete. However, no cu lve r t  

i n s t a l l a t i o n s  are known t o  have t o t a l l y  f a i l e d  due t o  

col lapse of t h e  pipe o r  erosion by water leaking ou t  

through holes,  misplaced o r  damaged jo in t s .  

Only two s i z e s  of pipe,  about 6 0  cm and 90 cm, a r e  ava i lab le .  

Larger pipes c l e a r l y  a r e  needed. I t  is unfortunate t h a t  

corrugated metal pipe (CMP) of t h e  s o r t  usually used i n  

the U S  cannot be obtained. Its ease of manufacture and 

i n s t a l l a t i o n ,  adap tab i l i ty  t o  nearly any s i te  condit ion and 

comparatively l i g h t  weight a r e  powerful advantages. 

I f  galvanized s t e e l  of tI% appropriate grade and weight 

i s  ava i lab le  i n  India ,  the  DOR should consider purchase of 

t h e  corrugating and forming machinery t o  manufacture CMP. 

The equipment is made by Armco S t e e l  Co., of Butler ,  Pa. 

,. Nepali Engineers v i s i t i n g  t h e  U S  can see  CMP manufacturing 

p lan t s  i n  many c i t i e s ,  

Debris Racks on P ipes  

The problem of plugging o r  b u r i a l  of c u l v e r t  i n l e t s  by 

debr i s  remains as d i f f i c u l t  today a s  i t  was severa l  years 

ago. Transportation Research Board Compendium No. 9(3) 

includes a r t i c l e s  on treatment of cu lve r t s  which w i l l  be 

of i n t e r e s t  t o  DOR engineers. 



Paving - 
It is understood that DOR wants to apply a bituminous pave- 

ment structure to the WHR as soon as possible. Bituminous 

pavements are attractive but for the present, the writer 

believes that the disadvantages outweigh the advantages. 

Some typical advantages for a bituminous pavement structure 

include : 
* 

- ' Higher traffic speed resulting in lower user costs, 

- Waterpraofing the surface resulting in all weather 

capability , 
- Reduction of maintenance, and 

- Reduced surface erosion and dust. 

Some disadvantages include:* 

- Cost of construction, 

- Cost of maintenance and patching, 

- Loss of capability for machine maintenance, 

- Damage by falling rocks and cleanup equipment, and 

' - ~nability to work on culverts without pavement cuts. 

The last two disadvantages seem compelling for the present. 
.. . 

First of all, large rocks falling on to the road surface 

will do considerable damage. This b will be a particular 

problem from around km 90 to 130. Secondly, where slides 

do fall on the road surface, it is totally destructive to 
I use a crawler bulldozer for slide cleanup on a bituminous 



surfaca. Pneumatic tired equipment must be used, Finally 

there is the recommendation elsewhere in this rnpst for 

the addition of many more culverts before a bituminous 

surface is constructed. 

Therefore, until the remaining slide stabilization work 

is completed and additional culverts are installed, it is 

recommended that the road be operated with a crushed rock 

surface which can be maintained by a motor grader. Con- 

siderable work in completing the roadbed to finished grade . .  

and replacing soil lost to erosion must be done before a 

crushed rock surface may be placed. 

Priority items for the Feeder Road Project could include? 

1. Finishing the subgrade and gravel or crushed 
b 

rock surfacing 

2. Equipment procurement 

3. Maintenance Management Training. 
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Km 102 + 500 Kojnn's "Old !fan" ruckslide. Essentially a l l  
of the loose rock material has been removed from the s l i d e  
body. New act iv i ty  i s  shallow and limited to l i g h t  areas. 
Natural and planted vegetation had made a good start on old 
scarp and multiple check d:lm system h ; ~ s  reduced damage a t ,  
and below the road. 



Km 106+500 5 unit qatia-. ;.I:: iui:: *m&r LSS above masonry 
wall built under origizal ;.rc : c i  : . Y a m x : t   all has fa i led - - 

i n  background. Slide deb:!- !: I S  re.xhc(! J ~ l o ? ~  of about 1+:1 
above gabions and e x c q c  f-r e:.*r!-- -i=i5le i n  foreground is  
working well. 



Kin 118 + 12ul~ble Filled trench interceptor drain  nppcm:lrs 
g r w r a l i s  successful thc~.tgll a small slide on rile r igh t  is 
working upslope. Ground .surface i s  not as s t e e p  and na- 
t u r n 1  vegetat ion  *is more vigorous than i n  fatled d i t c h  a t  
knt 98 p i L h i  urcd car  1 i cr. 





Km 122.5 + White scars tl~rough timber to  the skyline are 
cracks o l'-dcb c i s  avaloncl1o:i which pluggcd di tchcs and cul- 
verts at the road causing erosion around ends of walls ctc .  
This is a common s i t u a t i o n  especially North of Rudar. The 
problem 'shouid be conside red i l l  drainage dcsj-gg . 



K n ~  122.5 Lrrrgcr tho11 usual. rockslide w i t h  two u n i t  g i~b inn  
I ) u ~ t r e s s .  B u t t r ~ ' ~ ~  was buried on leCt llut cxcScpc for some 
wires broken by impacts is  undamaged. in  c h i s  kind of  
s i t u a t i o n .  the buttress  v i l l  catch some small spalls, but 
r o l l i n g  boulders v i l , l  pnss over .  The but tress  probably is 
or marginal value liere s i n c e  the volume of rock retained 
compared to the s i z e  of  the slide i s  not very significant. 



I h  123 + 100 Typicaf s i t u a t i o n  where gabion wall i s  
y i e l d i n g  under surcharge load of s l i d e  debr i s .  About 
half of the s l i d i n g  material, up to  the trees just 
above the men should be removed to reduce load on the 
wall .  Planting above meor end of the wall has been 
Eairly successEu L. 
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GEOLOGY ANU SOILS 

Introduction 

From November 1, 1983 through November 7, 1983, as p a r t  of the 

evaluat ion team Paul Winkelaar, S o i l  S c i e n t i s t ,  Wasatch 

National Fores t  and Martin E v e r i t t ,  Geotechnical Engineer, 

Denver, examined i n  t h e  f i e l d  the  s o i l s ,  geology and landscape 
4 

, . 
f ea tu re s  on the Far Western H i l l s  Road between Godavari (23  km) 

and Dadeldhura. (138 km) . 
The numerous lands l ides ,  e spec i a l ly  i n  zone # 4  were fieldchecked, 

and t h e  s o i l s  were described and evaluated i n  each of the fou r  

recognized zones. 

- ik 
Values f o r  t he  physical  a t t r i b u t e s  of the four  d i f f e r e n t  zones 

were described and evaluated, For engineering purposes so i l  

s t rength ,  p l a s t i c i t y  and any o the r  p roper t ies  on which t h e  8 

design of the road is based were evaluated,  and t h e  s o i l s  were 

t en t a t ive ly  c l a s s i f i e d  i n  t h e  Unified S o i l  C l a s s i f i c a t i o n  

System. 

For the evaluat ion of the prope r t i e s  fo r  agronomic-purposes 

such as p lan t ings  f o r  eros ion and s t a b i l i t y ,  t h e  soil is 

c l a s s i f i e d  i n  the ' l a t e s t  S o i l  Taxonomy 1975 (U.S .D.A. SCS 

Agri. Handbook No. 4 3 6 ) .  The c l a s s i f i c a t i o n s  have n o t  been 

cor re la ted  and are t e n t a t i v e  approximations. 



The four  zones encountered a r e  landscape u n i t s  t h a t  have a 

reasonable degree of homogenity fo r  most p rac t i ca l  purposes. 

These zones a r e  associat ions  of s o i l  and geology composed of 

components t h a t  a r e  in t e r re l a t ed  and could be recognized i n  

the  f i e l d .  

The s o i l s  described f o r  each zone showed d i s t i n c t  dif ferences  

i n  texture ,  depth, color  and other  propert ies  so t h a t  they too 

f a l l  i n  four d i f f e r e n t  Taxonomic c l a s s i f i ca t ions .  

The climate is i n  t h e  temperate monsoon with prec ip i ta t ion  in .  

the  1 , 0 0 0  t o  1,500 millimeter range. It is a combination of 

w a r m  temperate ra iny upland climate and subtropical  climate 

(kloppers c l a s s i f i c a t i o n ) .  There is winter p rec ip i t a t ion  here 

as i n  other f a r  western *r&ions. 

The nurser ies  were v i s i t e d  on November 3 and November 5, 1983, 

and i n  sec t ion  I1 a repor t  w i t h  a summary of finding and a - 
summary of recommendations follows the individual  descr ip t ions  

# 

of t h e  four zones t h a t  w e  recognized. 

Included i n  t h i s  r epor t  i n  the  evaluation of the  plantings that 

were attempted on the landsl ides  f o r  erosion control .  

Unfortunately many plant ings had fa i l ed .  The f e w  indigenous 

species t h a t  were planted showed good growth and appears t o  

be well  adopted t o  the climate and s o i l .  



In  t h e  dppmndix i s  a s h o r t  de sc r ip t ion  of t h e  4 major s o i l s  

included along with p i c t u r e s  of t he  s o i l s  and t h e  s l a n t i n g s ,  

DESCRIPTION OF ZONE, 1. Km 60 t o  Km 23 

Geology: A transit . i .on zone is presen t  between 44 km t o  60 km. 

I n  t h i s  a r e a  sandstone i s  t h e  major rock formation. From I(m 32 
4 

t o  Km 44 the sandstone is  interbedded wizh v a r i a b l e  colored 

shale ,  and s i l t s t o n e ,  ranging from d u l l  o l i w  gray t o  reddish 

gray,  depending upon the reduct ion versus ox ida t ion  processes 

i n  t h i s  mate r ia l .  

Slopes: The s lopes  are i n  the  40 t o  60  percen t  range, with a 

few s t eepe r  a reas .  - i 
Landslides: There a r e  no s e r i o u s  l ands l ide  problems i n  'this. 

zone. A t  km 33 a l ands l ide  i n  t h e  intexbedded sha l e  may . S'. 

r equ i r e  regu la r  maintenance. From km 44 t o  60 the major 

problem is overgrazing on the shallow t o  moderetely deep s o i l  

t h a t  shows extensive  gu l ly ing  and sur face  eros ion.  The road 

c ross ing  these  g u l l i e s  a t  km 67 i n  p a r t i c u l a r  could be 

severe ly  damaged i f  the grazing is not  con t ro l led .  Mudflows 

were noted below km 44.  

So i l s :  The s o i l s  i n  th is  zone a r e  s l i g h t l y  acid, moderately - 
deep s o i l s ,  t h a t  have formed i n  sandstone, s i l s t o n e s ,  sha l e  



and r e l a t e d  rocks. The t o p s o i l ,  8 t o  1 2  inches is a d a r k  - 

colored g rave l ly  s i l t y  c l ay  loam t h a t  grades i n t o  a brown and 

reddish  brown subsurface and subso i l  with c l ay  loam tex tures .  

Gravel content  throughout the  p r o f i l e  range from 1 0  t o  30 

percent .  I n  the lower p a r t  of t h e  p r o f i l e  d i s t i n c t  mot t l es  

can be noted. This i nd i ca t e s  t h e  presence of a  seasonal  high 

water t ab l e .  
4 

Ensineerins P r o ~ e r t i e s :  The t e n t a t i v e  c l a s s i f i c a t i o n  of  this 
- -- 

s o i l  i n  t h e  un i f i ed  soil c l a s s i f i c a t i o n  group is SC - clayey 

sands, sand-clay mixtures. The SC s o i l s  a r e  s l i g h t l y  p l a s t i c  

with f a i r  cohesive proper t i es .  I f  t h e  s o i l  is placed on t h e  

road bed as subgrade ma te r i a l  it is sub jec t  t o  r u t t i n g ,  i t  

becomes very s l i ppe ry  whe%wet, very dusty when dry ,  and 
L 

erodes e a s i l y .  I t  is e a s i l y  deformed. This  soil needs a 

grave l  sur f  ace t o  overcome these  problems. 
s 

. -.. , 

Vegetation: From Godavari t o  km 44 t h e  major vege ta t ion  is 

Sal and Rhododendron. I n  t he  sandstone t r a n s i t i o n  area above . 

km 44 the  cover i s  mainly open s tands  of Chir p ine  with a g r a s s  

understory. 

S o i l  P ro f i l e :  A s o i l  p r o f i l e  was described a t  Km 33 i n  a 

l ands l ide  i n  t h e  sandstone - interbedded sha l e  area. 



DESCRIPTION OF ZONE 2, Km 50 t o  Km 82 

Geology: Deep c o l l u v i a l  depos i t s  along the r i d g e l i n e  - s c h i s t ,  

sandstone and q u a r t z i t e ,  with some l o c a l  igneoks i n t r u s i o n  i n t o  

sandstone bedrock. 

Slopes: The u n i t  is  loca ted  along a r i dge  l i n e  with low 

benches and t e r r a c e s  with s lopes  ranging from 25 t o  45 percent .  

It is t h e  l e a s t  s lop ing  u n i t  along t h e  road. 4 

Landslides: Landsl ide inc idecse  i n  t h i s  zone was low. The 

l a n d s l i d e s  observed were caused mainly by a p o s i t i v e  pore 

p ressure  zone i n  t h e  deep c o l l u v i a l  m a t e r i a l ,  due t o  excess  

ground water o r  sp r ings ,  

S o i l s :  The s o i l s  i n  t h i s shone  a r e  formed i n  colluvium that - 
i s  inf luenced and der ived mainly from qua r t z  and s c h i s t .  The 

s o i l s  are deep, s t rong ly  ac id ,  wi'--h a brown c l a y  loam subso i l ,  

and a g rave l l y  c l a y  loam subsurface  t o  3 feet o r  more. It 

then grades i n t o  a redd i sh  brown g rave l l y  heavy c l a y  loam 

wi th  a red  s u b s o i l  of extremely g r a v e l l y  c l a y  loam below 

f o u r  f e e t .  Rock fragments range from 30 percen t  t o  70 to  80 

pe rcen t  o r  more i n  the subso i l .  The s o i l  is s t a b l e .  Cementation 

of t h e  s o i l  material i s  enough t o  suppor t  near  v e r t i c a l  cutbanks 

of 12 fee t  and higher .  



Engineering Properties: The unif ied s o i l  c l a s s i f i c a t i o n  group - 
is  CL - ~ n o r g a n i c  c l a y s  of low t o  medium p l a s t i c i t y  gravel ly  

sandy o r  s i l t y  lean c lays  over SM - s i l t y  sands, sand s i l t  

mixtures. The area is s t a b l e  .with regard t o  cutslopes.  A 

few slopes exhibited pos i t ive  pore pressure zones where seeps 

a r e  present.  

Vegetation: The major vegetation is stands of Chir pine and 

Sal  trees, with a n  understory of grass .  The cutbanks, even . 

those nearly v e r t i c a l  were w e l l  vegetated, with a f a i r l y  t a l l  

grass  species. The U t i s  plantings did very w e l l ,  and were 

more vigorous on west and northwest slopes. The area is 

p a r t i y  cu l t iva ted  and grazed. 

So i l  ~ r o i i l e :  A r e p r e s 6 n k t i v e  s o i l  p r o f i l e  of M e  major 

component - co l luv ia l  deposi ts  - was described a t  Km 82. 

DESCRIPTION OF ZONE 3. Km 82 t o  Km 107 

# 

Geology: I n  t h i s  zone t h e  geology is an intermixed area of 

fine-grained schist and g r a n i t i c  gneiss.  The ,gneiss shows 

extensive fo l i a t ion .  I t  behaves s imi la r ly  t o  the  decomposed 

g ran i t e .  I n  p a r t s  t h a t  a r e  unstable the  schist over l i e s  t h e  

g r a n i t i c  gneiss,  

Slopes: The upper slopes exceed 90 percent i n  most of t h i s  zone, 

In  the lower sloped r idges  ranging up t o  60 percent, the soil i s  

used f o r  cu l t iva t ion  and grazing. 



Landsl ides:  Many s l i d e s ,  inc lud ing  t h e  " B i g  Mutherw and 

a s s o c i a t e d  slides occur  i n  t h i s  zone. Most occur  i n  areas 

where t h e  s c h i s t  o v e r l i e s  t h e  h i g h l y  f o l i a t e d ,  p a r t l y  

decomposed, u n s t a b l e  g r a n i t i c  g n e i s s .  Th i s  zone h a s  t h e  

second h i g h e s t  inc idence  of  1and;lides.  The slides i n  t h e  

S c h i s t  c o n t r o l l e d  rocks  are smaller i n  scope and s i z e .  

S o i l s :  The s o i l s  i n  t h e  S c h i s t  rocks a r e  moderately deep, 

s t ~ o n k l v  acid,.brownish, g r a v e l l y  c l a y  loam t o p  and s u b s u r f a c e  

s o i l  t h a t  grades  a t  dep ths  of 20 t o  40 inches  i n t o  h i g h l y  

f r a c t u r e d  s c h i s t  bedrock. The rock fragment c o n t e n t  i n  t h e  

p r o f i l e  ranges  from 20 t o  30 p e r c e n t ,  The rock h a s  a s t r o n g  

p l a t y  s t r u c t u r e  and i s  p a r t l y  decomposed. On t h e  lower 

s l o p e s ,  t h e  c o a r s e  g r a n i t e  s o i l  de r ived  from g r a n i t i c  g n e i s s  
' P - 

is t h e  major cause of  t h e  l a n d s l i d e s .  

Engineering P r o p e r t i e s :  The Unif ied  S o i l  C l a s s i f i c a t i o n  group 

is S M  - S i l t y  sands ,  sand s i l t  mixtures  f o r  t h e  s o i l  formed 

i n  t h e  S c h i s t ,  and GP - poor ly  graded g r a v e l s ,  g r a v e l  sand 

mixture ,  l i t t l e  o r  no f i n e s  f o r  the s o i l  formed i n  decomposed 

g r a n i t i c  g n e i s s .  The SM s o i l  is s1, ight ly p l a s t i c ,  w i th  f a i r  

cohesive p r o p e e t i e s .  I f  t h e  s o i l  is  p laced  on the road bed as 

sub-grade material it is  d u s t y  when d ry ,  becoming s l i p p e r y  

when w e t .  Gravel s u r f a c e s  should e l i m i n a t e  t h a t  problem. 



Veqetationt The vegekation is Baanjh and Chir pine.  The 

soi l  is used f o r  c u l t i v a t i o n ,  and grazing e spec ia l ly  i n  t h e  

saddles of the  t e r r a i n  on lower sloped r idges .  

S o i l  Prof i le :  A represen ta t ive  s o i l  p r o f i l e  of t h e  major 

component - Fine grained s c h i s t  - was described a t  Km 98,  

DESCRIPTION TO ZONE 4.. Km l O J  t o  Km 135 

Gealo'gy: In t h i s  zone the  most important and major component 

is decomposedgranite.  I t  is  i n  an assoc ia t ion  with t r a n s i t i o n  

zones of fine-graned s c h i s t  which o v e r l i e s  i n t rus ions  of 

deconposed g ran i t e .  

Siopes: The s lopes  exceed percent  f o r  m o s t o f  t h i s  zone. . 
r - 

One t r a n s i t i o n  zone from Dadeldhura t o  roughly Km 131 was less 

s teep ,  even with some small areas of 30 t o  40 percent .  Such 

a reas  were heavi ly  grazed and p a r t l y  c u l t i v a t e d  and terraced. 

Lgndslidecs The most severe  lands l ides  occur i n  t h i s  u n i t ,  

and range from r o t a t i o n a l  s l i d e s  t o  d e b r i s  flows and r o c k f a l l s ,  

Land s l i p s  were numerous, a f t e r  s t a r t i n g  a t  t h e  t o p  of t he  

r idge,  overtopping road s t r u c t u r e s  on t h e  cuts lope and f i l l s ide  

with  considerable amounts of decomposed g r a n i t e  rock fragments 

ranging i n  s i z e  from grave l ,  cobble, s tones  and even boulders.  

The l a r g e r  s i z e d  l ands l ides  occur i n  t h i s  zone, some occupying 

--. up t o  10 acres .  The l ands l ides  genera l ly  are no t  deep seated.  
Ol 

. Most are deb r i s  avalanches o r  s t r u c t u r a l l y  controled rock slides 

I and rock f a l l s .  



so~ . l s :  The major s o i l  I.s a deep s l i g h t l y  ac id ,  brownish, -- 
g r a n i t i c  s o i l  with a t h i n ,  6-8" ,  dark-colored c l ay  loam topso i l ;  

a t h i n ,  9-10", very g rave l ly  loamy f i n e  sand t h a t  grades i n t o  

an extremely grave l ly ,  cobbly, and stony loamy sand subso i l ,  

Included i n  t h i s  s o i l  are many boulders. The amount of loamy 

sand s o i l  mate r ia l s  range only from 5 t o  1 0  percent ,  The rest 

is taken up by rock fragments, 90 t o  l a 0  percent .  I t  is t h i s  
L 

incompetent por t ion of t he  s o i l  t h a t  co l lapses  and slides down 

when moist. 

The s o i l  i s  non-plastic and e x h i b i t s  very l i t t l e  cohesion. 

Erosion rates a r e  high. I t  has expansion p rope r t i e s  when 

dry,  w i l l  r e ad i ly  absorb f r e e  water u n t i l  t h e  voids a r e  f i l l e d .  

and then it w i l l  d r a i n  y e w  rap id ly  and dry read i ly .  
c 

The t e x t u r a l  c l a s s i f i c a t i o n  extremely, g rave l ly ,  cobbly , 
stony coarse sand by t h e  U.S.D.A. c l a s s i f i c a t i o n .  

Engineering, Proper t ies :  T n e  Unified S o i l  C la s s i f i ca t ions  group 
D 

symbol i s  GP - Poorly graded grave ls ,  g rave l  sand mixtures, 

l i t t l e  o r  no f ines .  

The s o i l s  i n  the  inc lus ions  a r e  modexately deep s t rongly  acid, , ,, 

s o i l s  t h a t  are 20-40 inches deep over h ighly  f rac tured  s c h i s t  

bedrock. The top and subso i l s  a r e  g rave l ly  cLay loams, The . 

top  and subso i l s  a r e  g rave l ly  c l ay  loams. The s o i l  conta ins  



20 to  30 percent  rock fragments, which a r e  mainly g rave l  s i z e ,  

The slL4es genera l ly  occur i n  t h e  decomposed g r a n i t e  inc lus ions  

wi thin  t he  :?hist.  The un i f i ed  s o i l  a l a r i f i c a t i o n s  group symbol 

i s  8M over GP. The s o i l  is  s l i g h t l y  p l a s t i c .  

Vegetation8 Vegetation of the major component i s  Chir pine on 

the South and E a s t  s lopes  w i t h  patches of Baanjh on t h e  more 

North o r  North-west s lopes .  d 

The inc lus ions  support  a vege ta t ion  of Baanjh and Rhododendron 

o r  Baanjh and Chir  pine. Transplants  of Ch i r  p ine  have been 

very success fu l ,  bu t  bamboeaa p l an t ings  f a i l e d  i n  this zone. 

Most spec ies  t h a t  were n o t  indigenous t o  the a rea  d id  not  

succeed af ter  t ransplant ing8 i n  t h e  field. 
# g 

s 

S a i l  Profile: A r ep re sen ta t i ve  s o i l  p r o f i l e  of the major 

component - decomposed g r a n i t e  - was. described a t  Km 123. 
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EVALUATION OF THE NURSERIES, PIANTINGS WITH 

*RESULTANT FINDINGS AND RECOWJENDATIONS 

Bhatkanda Nursery: (125 km) 8,100 feet  e leva t ion .  On November 

3 ,  1983 w e  v i s i t e d  t h e  Bhatkanda nursery. 

I. 

The s i te  se l ec t ed  f o r  the nursery was w e l l  chosen. I t  was 

loca ted  on a sunny, rather l e v e l  r idge.  The s i te  was fenced 

o f f  t o  p r o t e c t  it from goa t s  and o the r  l ives tock ,  

I t  c o n s i s t s  of  84 beds, 4 x . 1 2  f e e t  i n  s i z e .  The system that 

was used was t h a t  of "raiscd beds. " The. ind iv idua l  beds, had 

rockstone wal l s ,  replacing an o l d e r  system of wood b a f f l e s .  

t h a t  had mostly r o t t e d  away. 

The p l a n t s  were raised,  i n  one and two quar t -s ize  per fora ted  
1 

polythene bags. The s o i l  mix used w a s  t o p s o i l ,  sand, and 

goa t  manure i n  t h e  r a t i o  of 3:2:1, which is an e x c e l l e n t  mix, 

The p l a n t s  had been shaded and t h e  watering was done by manual 

labor,. The water used was trucked i n  and s to red  i n  a c o m r e t e .  

water trough. Remains of t h e - t h r e e  f e e t  high s txuc tures  t h a t  

were used t o  provide t h e  shade could be noted. 

According t o  thz nursery man a t o t a l  of 67,OOG p l a n t s  had been 
I 

planted a t  var ious  s i t e s  along the road. No cowrt of ind iv idua l  

spec ies  planted was ava i l ab l e ,  Neither  were t h e  varioua 

p lan t ing  sites mapped. 
/' 

b+' 



Unfortunately,  nG accu ra t e  records  had been kept .  The nurse ry  

was s t a r t e d  1-1-1981 and upon reaching yea r l i ng  s i z e  t h e  

p l an t i ngs  were p lan ted  dur ing t h e  months of February, March, 

J u l y  and August. 

This  f iscal year  t h e  nursery work has  ,been stopped. 

The major seed was purchased from t h e  Pra tap  Nursery and seed 

s t o r e s  i n  Dehra Dun, India .  No records  were ava i l ab l e ' a s  t o  

the amount purchased and p r i c e s  of va r ious  seeds.. 

For two l o c a l  p l a n t ,  spec i e s ,  - U t i s  (Alder) and Ri tha  (Soap nu t )  , 
l o c a l  seed was u t i l i z e d .  

The  major p l a n t  spec i e s  t h a t  were growing i n  t h i s  nursery ,  

a l though p a s t  yea r l i ng  s i z e  by now, were: 

Koira lo  - (Bauhinia va r i ega t a )  - Mountain ebony. It is 
s 

a spec i e s  t h a t  needs an inocculum which might n o t  have 

been used. I t  is a low a l t i t u d e  s p e c i e s  with a n  a l t i t u d e  

range of  900-2400 f e e t .  It i s  used f o r  fodder  or f r u i t ,  

Ri tha  - (Sapindus Mukorossi) - Soap nut .  The f r u i t s  are -- 
used f o r  making a l o c a l  soap. ~t is  used also f o r  fodder ,  

and i s  considered a low a l t i t u d e  spec ies .  

Accacia deabata  - A low a l t i t u d e  spec i e s  t h a t  i s  mostly ' 

grown i n  r i v e r  deltas. 



4 . 

5. 

6. 

7. 

This  

U t i s  - (Alnus nepalensis)  - Alder. I t  i s  a f a s t  spreading - 
tree used f o r  f u e l  ar timber. I t  is very usefu l  i n  

plant ings  i n  lands l ips .  Although i n  the  l i t e r a t u r e  it is 

considered a low a l t i t u d e  species ,  it is th r iv ing  very 

w e l l  a t  higher a l t i t u d e s .  I n  the  plant ings  the U t i s  

showed good vigor. 

Kalki phul - Weeping b o t t l e  brush, a fuelwood species  with 

red  flowers. I t  is more su i t ed  t o  swampy ground o r  

seasonally flooded areas .  It is a dense shrub. 

Robinia pseudo acacia  - l o c u s t  tree. It is a high a1titr .de 

spec ies  w i t h  a h a b i t a t  range of 3000 t o  8400 f e e t .  It is 

considered a very usefu l  p l an t  f o r  erosion cont ro l ,  and 
" ik 

is used a l s o  a s  a prb tec t ive  hedgeplant. 

Ghangaru (Pyracantha c renula ta )  . thorny shrub 
s 

used f o r  hedges. 

nursery se rvedDthe  96 kr,~ t o  135 km s t r e t c h  of the road, 

The nursery man walked w i t h  us along t h i s  por t ion of the road 

t o  show us  the plant ings .  

Of the 7 . spec ie s  of p l an t s  grown i n  the m r s e r y  only Utis - 
and R i t h a  showed successful  growth. It i s  t o  be noted that - 
these  a r e  l o c a l  p l a n t  species .  



The nursery man admitted t h a t  t he  spec ies  t h a t  had no t  survived 

were ou t s ide  t h e i r  a l t i t u d e  range. A tremendous amount of 

p lan t inns  may a l s o  have been wiped o u t  due to  t h e  l ands l ides  

which were very numerous i n  t h i s  a r ea .  

Another spec i e s  of  p l a n t s  t h a t  had f a i l e d  i n  most spo t s  were 

Bamboesa clumps t h a t  had been t ransplanted from the  f o r e s t ,  

Bamboesa grows i n  damp places  i n  t h e  r k n e s  on deep s q i l s  * 
with th i ck  t o p s o i l  and is very shade tol .erant ,  Most p l a n t s  

had died a f t e r  two years  on the dry  south fac ing  s lopes  of 

the Chir  p ine  area. 

An a t tempt  had been made t o  fence o f f  s t r e t c h e s  of t berm 

s i d e  of t h e  road which had been planted with spec ies  from the 

nursery. The one-wire f a F e  was near ly  completeIy o b l i t e r a t e d  

and no p lan t ings  could be de tec ted .  This  e f f o r t  had f a i l e d  

due t o  goa t s  grazing along t h e  road on t h e  way t o  the market., 

We made note that  much n a t u r a l  revege ta t ion  had taken p lace  

on the  o lde r  landsli 'des, e spec i a l l y  on t h e  South and E a s t  

s lopes  i n  the Chir  pine sites. One small s tand  of vigorous 

growing Chir p ine ,  7 t o  8 years  o ld ,  a t  km 96 was e s p e c i a l l y  
> 

noted. The nursery man was no t  s u r e  whether these  trees had 

been t ransp lan ted  from t h e  f o r e s t .  David Reed, the AID 
>i 

Technician, who was i n  charge of t h e  nursery and p lan ta t ions ,  

never mentioned Chir  pine p lan t ings  i n  h i s  repcrt. 



We found many U t i s  and Ritha p l an t s  had been planted on t o p  

of t h e  gabions. This  is a p rac t i ce  t h a t  should not  be - 
repeated. U t i s  trees with t h e i r  r o o t s  w i l l  severe ly  damage 

t h e  gabion s t r u c t u r e s  as the  trees reach maturi ty.  Qbviously, 

t h i s  p r a c t i c e  d id  no t  have the  endorsement of the  Road 

Department engineers.  

Budar Nursery: ( 8 1  Km) 6,000 f e e t  e l eva t ion .  On ~ovemger  5, 

1983 w e  v i s i t e d  the Budar Nursery. 

This  nursery used t h e  same type of l ayout  and s i z e  of beds a s  

the Bhatkanda nursery. It a l s o  was fenced and provided wi th  

a concrete  water trough and provis ions  f o r  the shading of  the 

p lan t s .  
* P  

P: 

The nursery had planted everything it had grown i n  +he past, 

The s o i l  used was the same a s  t h e  Bhatkanda nursery s o i l ,  

When w e  v i s i t e d  the nursery two workers were preparing a few 

beds and were f i l l i r f g  t he  perfora ted polythene bags w i t h  the 

s o i l  mix of t o p s o i l ,  sand, and goa t  manure. 

The nursery man provided u s  with a l is t  of 1983 p lan t ings  
, 4  

1. ninus Nepalensis - U t i s  - Alder 5,097 "plants  

2. Agave - Ketuki - A thorny shrub o r  hedge p l a n t  2,904 

3. s ip indus  Makorossi - R i t h a  - Soap nu t  2,470 IN 

4 .  Acacia Japamsena 



Walsua Tr i juga  - Ankha Taruwa 

Melia - Bacaino - P e r s i a n  L i l a c  

Acacia deabata  

Bauhinia variegatan -Ko&ralo - Mountain Eb,ony 

Collestemom v i m i n a l i s  - Kalki  Phul - 
Weeping b o t t l e  brush 

~ e u c a e n a  leucocephala  - O o s i r i s  - Coffee bush 

Po inc in ia  r e g i a  - Gulman - Flamboyan t r e e  

Phy l l an tus  emblica - Amala 

Pinus p a t u l a  - P a t u l a  p i n e  - P a t t i  S a l l a  

Reubinia Pseudo a c = c i a  - l o c u s t  t r e e  

1981-1982 P l a n t i n s s  
--- - -- - 

1. Morus Alba - Kimbu Kaphal - White o r  Silkworm mulberry. 

I t  i s  a  t imber and . fgdder  s p e c i e s  which produces e d i b l e  
C 

f r u i t .  These were experimental  p l a n t i n g s  surrounding 
. .- 

t h e  nursery  only,  ' and we& n o t  p lanted  on t h e  l a n d s l i d e s .  

According t o  t h e  nursery  %an t h e  b e s t  r e s u l t s  were obta ined  by 

U t i s  and Amala p l a n t i n g s ,  followed by Kalki,  Agave Ritha - - ' -' 
and acacia deabata .  A l l  o t h e r  s p e c i e s  never g o t  e s t a b l i s h e d .  

I n  t h e  s t r e t c h  of road t h a t  was served by t h e  Budar Nursery 

many U t i s  p l a n t s  had beer? p l a n t e d  on t o p  of the .gabions .  

~ ~ i b e  clwver was t r i e d ,  b u t  never ge,r:~n.'-nsted. The Banlboesa 

phtfitingi3 hdd compLetely fai led.  A few p l a n t i n g s  of dead 

Bambocsa were v i s i b l e  a long t h e  road.  



The spec ies  of  p l a n t s  t h a t  were growing with a f a i r  success  

r a t e  were U t i s ,   ith ha, Agave, and Acacea deabata. The nursery - 

man could no t  show us any success fu l  p lan t ings  of Xalki o r  .. . 

Amala. 

Here again,  of the 1 4  spec ies  t h a t  had been planted U t i s  - 
and Ritha, t w o  l o c a l  indigenous spec ies ,  showed success fu l  -- 
growth. d 

Because of no records ,  o ther  than t h e  plant ing l is t ,  one could. 

not  know whether t h e  t i m e  trf p lan t ings  was wrong.,. o r  whether 

a number of  o the r  f a c t o r s  could have played a r o l e  i n  t h e  high 

f a i l u r e  rate of the  species  t h a t  had been t r i e d .  

The major l ands l ides  i n  t h i s  zone of fine-grained s c h i s t  
- k  

with i n t r u s i o n s  of decompbed g r a n i t e  occurred i n  the 

decomposed g r a n i t e  s o i l s  similar t o  those on t h e  s t r e t c h  
s 

of road served by the  Bhatkanda Nursery. 

Summary of  Findings ' 

1. Natural  vigorous revegata t ion of Chir p ine  on s teep ,  

bare  s lopes  w a s  evident  on many c u t  and f i l l  s lopes .  

2 .  Most U t i s  p lan t ings  .m s t e e p  s lopes  had been destroyed 

by t h e  l ands l ides ,  The most successful  U t i s  plantings 

were on top  of t he  gabion s t r u c t u r e s ,  along with t he  

Ritha p lan t ings .  



Bamboesa p lan t ings  on south and e a s t  fac ing s lopes  had 

completely f a i l e d .  

O f  the  15 spec i e s  of p l a n t s  that had been planted only  4 

showed success,  of which U t i s  and Ritha.showed t h e  greatest - - 
vigor  followed by Acacia __ deabata and Kalki ehul .  -- 
Grass seedings had nGi. Leen attempted. 

4 

The g r e a t e s t  numbers and l a r g e s t  l ands l ides  were i n  the. 

decomposed g r a n i t e  o r  decomposed g r a n i t e  i n t ru s ions .  

N o  nursery b o k . o r  accurate  records had been' kept ,  

The numbers.of p l a n t s  repor tedly  planned seems t o  be on 

the  high s ide .  
t j  * 

Summary of Recommendations 

ALL U t i s  p l a n t s  growing on top of the gabion structuxes 

should be g i r d l e d  o r  c u t  o f f .  No a t tempt  should be made 

t o  r i p  them out#. This could damage t!!e s t r u c t u r e s ,  

E i the r  r e l y  on n a t u r a l  revegeta t ion of Chir  p ine  or 

t r ansp lan t  them from the f o r e s t  on the south and east 

s lopes  o f  zone four.along w i t h  t o p s o i l  t o  assure  the 

presence of  mycorrhiza i n  t he  s o i l .  

No bamboesa p l an t ings  shcald be made on t h e  south and 

e a s t  fac ing s lopes .  
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4 ,  Plantings of spec ies  t h a t  a r e  introduced ou ts ide  their 

a l t i t u d e  zone should not  be attempted i n  Lhe fu tu re ,  

unless  it can be proven t h a t  t he  p l a n t s  do grow vigorously 

i n  t h i s  zone. 

5. Transplant  a r eas  of Chir. pine or n a t u r a l  revegeta t ion 

a rea  should be protected from grazing o r  f i r e  where 

poss ible .  

6.  P lant ings  of g r a s s  spec ies  should be qttempted on the advice 

of l o c a l  e x p e r t i s e ,  Thare a r e  g rass  spec ies  available for 

s t e e p  s lopes  - Bankas (Khar) was one t h a t  was mentioned 

by Fores t  o f f i c i a l s  t h a t  w e  met. It is  a matter  o f  

g r e a t e s t  importance t h a t  each spec ies  be pu t  only on the 

types of s o i l  and s i 9  su i t ed  t o  it as ind ica ted  by good 

growth i n  na tu ra l  f o r e s t  o r  o lder  p lan ta t ions .  Grasses 

are e a s i l y  reproduced from both seed and vege ta t ive  tissues, 

through tillers o r  e n t i r e  p l an t s ,  and rhizomes. 

7 .  No attempt should be made t o  p l a n t  p l a n t s  along the berms 

where movement of goa ts  can be expected to  take place ,  

8 .  The DOR should select an ind iv idua l  w i h  a "green thumb." 

The individual  should receive  t r a i n i n g  i n  revegeta t ion workthe 

should be able t o  c o l l e c t  and should g ive  considerable 

a t t e n t i o n  t o  information from l o c a l  farmers , resfdents  anti 



o f f i c i a l s ,  and should be a b l e  t o  coordinate wi th  the 

Panchayat o f f i c i a l s  t o  p r o t e c t  p lant ings .  The ind iv idua l  

should be employed and under d i r e c t i o n  of t h e  DOR. 

9. U t i s  and Ritha p lan t ings ,  i f  continued, should be planted - - 
on the  s t e e p  s lopes  behind t h e  gabions and o t h e r  s t r u c t u r e s .  - 

10.  Retaining s t r u c t u r e s  should be b u i l t  f i r s t  p r i o r  t o  the 
\ 

4 

plan t ings  t o  assure  t h a t  t h e  s o i l  is  s t a b i l i z e d  and w i l l  

no t  be d i s tu rbed  due t o  ~ o ~ s t r u c t i o n  a g t i v i t i e a .  

11. Do no t  p l a n t  c love r  i n  any g r a s s  mix. Nitrogen fixing 

p l a n t s  are very highly competi t ive and consume disproper-  

t i o n a t e l y  l a r g e  q u n t i t i e e  of water  id n u t r i e n t  sources  
0 once they become es tab l i shed .  White c love r  p l an t ings  i n  

* k  
F 

the Budar Nursery completely f a i l e d .  

12, Accurate records should be kept.  Keep c a r e f u l  note on 

p lan t ing  da t e s ,  growth and development, p l a n t ,  height, 

d a t e s  of observqtions,  etc. Map p lan t ing  sites and 

d a t e s  of p lan t ings ,  with fo1;l.o~-up checks as t o  their 

growth and adap tab i l i t y .  



Eros ion  of weathered  decompose$ g r a n i t e  i n  which t h e  less  r e s i s t a n t  rock 
components has e roded  away. Th<! so i l .  a g g r c g a t c  s t a b i l i t y  is w r y  low. 
A s i g n i f i c a n t  i n c r e a s e  of LandsLiie inctdence can be  cxpec t cd  i f  thc rock 
wea the r ing  and f r a c t u r e  o f  p a r e n t  m a t e r i a l  w i l l  i n c r e a s e  w i t h  t tmc.  

Lands l ide  i n  ti9e decomposed g r a n i t e  zone. 
Boulders  ;Ire gs. icrnl  l y  incompctcnt bcdrnck .  



Typical l a n d s l i d e  i n  t i le  decomposed g r a n i t c  zone in w l ~ i r h  
tile amount oE soil i s  s m a l l ,  and c ! ~ e  amount 0 1 '  grtlni t i c  rock 
is very h igh .  

Lands l ide  i n  tlic dt~composcd g r a u i  t e  zone. Cult i vn  t i o n  
and g raz ing  above  lie s l i d e  caused this mass s o i l  move- 
ment t o  occur d k  the s l o p e  break. 



Soil Profile Km 123 100 (S tup 1). Shallow t o p  and 
surface soil over decomposed granite ( p u s s )  s o i l  
material tho t is p:irtf y rwnstil.idatc?d, p a r t l y  para 1 i tli i t . .  

East, aspect; Cliir p i n e  - Niododendron - Kar grass v q c -  
tation. 



Successful p l a n t i n g  o f  u t i s  and Kicl~cl  between 8l1nrk;lnda 
and.'Dadeldhurs. 

Succebsful Utis p l  antings - i l lnus  N e p o l d n s i s  - (XLdcri 
on fillslopes . 

I 



Natural revegetation of Chir pine on f i l l  and cut  slopes on South and 
East exposures i n  the decomposed grani te  zone. The presence of seedlings 
and intemediate-aged plants  together - d t h  f u l l y  matured ones, i s  a strong 
indicat ion tha t  the species i s  capable of meeting a l l  t h e  requirements f o r  
revegetation . 

Excellent revegs t r t ion  of C ~ i r  pine above the gabion wall .  These were 
t ransplants  from ocher slopcs.  This i s  i n  a grani te  in t rus ion  on a South 
East s lope .  The t y t e s  were approx. 7 to 8 years o l d .  The t r e e s  had some 
forest s c i l  under and around the trunks. This adds mycorrhiza to the 
s o i l  mixture. Km 96. i 



Very poor plantings of Bauhinia variegata on South slopes of granite 
intrusion. This was 1,000 f e e t  from the successful Chir pine trans- 
plants.  Km 96. 

Bauhinia Variegata - Koiralo - Mountain ebony. 

Fair growth of bott le  brush a t  km 84. Note: natural revegation of 
Chir-pine on landslide material from a landslide 6 years ago i n  the 
background. 



~t Km 67. The shallow and moderately deep s o i l  over sandstone showing 
the g u l l i e s  and severe surface e r o s i ~ n  caused by overgrazing. It may 
threaten small bridge in  hair-pin turn i n  the road below. 

Sma.il bridge threatened by gully erosion above th is  s i t e  caused by 
heaiy overgrazing. Km 67. 



Short  S o i l  P r o f i l e  Descr ipt ion o f  Major S o i l  i n  Zone 1 

This deep, s l i g h t l y  ac id  s o i l  i s  formed i n  sandstone t h a t  i s  

interbedded with sha le ,  s i l t s t o n e  and mudstone, A f a i r l y  

t h i ck  dark-colored top  and subsurface s o i l  of  g rave l ly  s i l t y  

c l ay  loam and l i g h t  c l ay  loam grades a t  2 t o  3 f e e t  i n t o  a 

var iab le '  colored,  of t e n  mott led,  heavy c l ay  loam s u b s o i i  that  

is v a r i a b l e  i n  g r a v e l  con ten t  o r  co lor .  The mot t l e s  i n g i c a t e  

t h e  presence of a seasonal  water t a b l e .  Few incidences  of 

major s l i d e s  a r e ' p r e s e n t .  The landscape is' one of s t e e p  t o  

'very s t e e p  mountainsides t h a t  suppor t  a s tand of Sa l ,  Sagh, 

with an understory of g rasses .  Elevat ions  range from 4,000 t o  

5,300 f e e t .  

A1-0-12 inches.  Grayish brown (10  YR 5 / 2 )  dry ,  .Very dark 
brown (10 YR 2/2)  when moist ,  g r ave l ly  s i l t y  c l a y  
loam; weak f i n e  p l a t y  s t r u c t u r e ;  s l i g h t l y  s t i c k y  
and -- s l i g h t l y  p l a s t i c ;  20% grave l ,  10% cobble; 

- 31-12-24 inches.  Brown (7.5 YR 5/21 dry ,  D'ark brown (7.5 YR 
4/21 when moist ,  g r ave l ly  c l a y  loam; weak f i n e  
subangular blocky s t r u c t u r e ;  s l i g h t l y  s t i c k y  and 
s l i g h t l y  p l a s t i c ;  30% g rave l ,  6 - 2 .  

B2-24-36 inches .  L igh t  brown (7 , s  YR 6/4)  d r y ,  Brown (7.5 
YR 4/4) when moist with common, f i n e  and medium 
prominent mot t les  of  yel lowish brown and yellowish 
red,  heavy c l a y  loam; weak medium blocky s t r u c t u r e ;  
s l i g h t l y  s t i c k y  and s l i g h t l y  p l a s t i c ;  20% grave l ;  
pH 6 .4 .  



B/C 36-48 inches' Liqht reddish brown (5 YR 6/3) dry,  fZeddish 
brown ( 5  YR 4/3) when moist,  g rave l ly  c l ay  loamt 
massive s t ruc tu re ;  s l i g h t l y  s t i c k y  and s l i g h t l y  
p l a s t i c ;  var iab le  amount of gravel ;  pH 6 . 4 ,  

.-.. 
The s o l 1  is used f o r  grazing,  and cu l t iva t ion .  

The t e n t a t i v e  c l a s s i f i c a t i o n  is Typic Haplumbrepts; f ine-  

loauy , mixed, f r i g i d .  

Location of s o i l  described: Krn 33 along t h e  road between 

' Dadeldhura and Dhangarhi on November 6 ,  1983 : 

Short  S o i l  P r o f i l e  Description of Major S o i l  i n  Zone 2 

This deep, s l i g h t l y  ac id  s o i l  is  formed i n  colluvium of quar tz  

and s c h i s t .  A f a i r l y  thick dark-colored c lay  loam grades i n t o  

a yellowish red subsurface and subso i l  t o  a depth of 6 feet o r  

more. The s o i l s  g e t s  more grave l ly  w i t h  depth with up t o  70% 

gravel  i n  the subsoi l  zone. Texture remains a grave l ly  t o  a 

very gravel ly  red c lay  loam. The landscape i s  one of a series 

of s t eep  c o l l u v i a l  r idges  on E and NE s lopes .  Elevations range 

from 5,300 t o  6,200 ,, and supports a tand of Sa l ,  Chir pine 

. grasses  and forbs.  The landscape is s t a b l e ,  acd has a low 

incidence of lands l ides .  

Ii-10-14 inches. Brown (10  YR 5/31 2ry,  ,~ ja rk  brown (7 .5  YR 3/2) 
when moist,  c lay  loam; moderately f i ne  and medium 
subangular blocky s t ruc tu re ;  s l i g h t l y  s t i c k y  and 
s l i g h t l y  p l a s t i c ;  1 0 %  gravel ,  pH 5 . 2 .  



Bl-14-34 inches.  Yellowish brown (10 YR 5/2) d ry ,  Dark reddish . 

brown (5 YR 4/61 when moist ,  very gravely  c l ay  loam; 
weak f i n e  subangular s t r u c t u r e  ; s l i g h t l y  s t i c k y  and 
s l i g h t l y  p l a s t i c ;  30% gravel ;  pH 6.4.  

B2-34-48 inches ,  Yellowish red  (5 YR 5/6) dry ,   e el lo wish red 
(5 YR 4/6) when moist ;  very g r a v e l l y  heavy c l a y  loam;.'  
massive s t r u c t u r e ;  s l i g h t l y  s t i c k y  and s l i g h t l y  
p l a s t i c ;  50% grave l ;  pH 6.0 .  

+ B/C-48-72 inches,  Red (2.5  YR 5/6) dry; .Red (2.5 YR 4/0) when 
moist, extremely g rave l ly  c l ay  loam; massive 
s t r u c t u r e ;  s l i g h t l y  s t i c k y  and s l i g h t l y  p l a s t i c ;  75% 
grave l  pH 6.0.  

The s o i l  is mainly used for graz ing  and c u l t i v a t i o n ,  

Tenta t ive  C l a s s i f i c a t i o n  is Typic Haplumbrepts; loamy - s k e l e t a l ,  

mixed, f r i g i d .  

Location of S o i l  Descript ion:  Km 82 along the road between 

Dadeldhura and Dhangarhi, on November 6 ,  1983. 

Shor t  S o i l  P r o f i l e  Descr ipt ion of Major S o i l  i n  Zone 3 

This moderately deep, s t rong ly  ac id  s o i l  is formed i n  f i ne -  
s 

grained f o l i a t e d  s c h i s t .  

* 
A t h i n  dark-colored, g r a v e l l y  l i g h t  c l ay  loam t o p s o i l  ovez l i e s  

a . r e d d i s h  yellow g r a v e l l y  c l a y  loam s u b s o i l ,  which a t  a depth 

of 20 t o  40 inches,  over l ies  the highly  f r a c t u r e d  s c h i s t  bedrock, 

The landscape is one of extremely s t eep  mountains, f ac ing  mostly 

East and South-east, wi th  an e l eva t ion  ranoe of  7,500 t o  6,00 f e e t ,  

and supports  a s tand  of Chir pine,  BaanjH t r e e s  (grey oak) ,  and 

an unders tory  of  mostly grasses .  I n t r u s i c n s  of  decomposed 

g r a n i t e  a t  t h e  lower s lopes  have caused many of the l a n d s l i d e s  

i n  t h i s  zone., 
I 



A1-0-6 inches. Brown (10 YR 5/3)  dry,  Dark grayish browit 
(10 YR 4/2) when moist ,  g rave l ly  l i g h t  c l a y  loam; 
weak f i n e ,  subangular blocky s t r u c t u r e ;  s l i g h t l y  
s t i c k y  and s l i g h t l y  p l a s t i c ;  20% grave l  pH 5.6. 

b-6-22 inches. Reddish yellow (7.5 YR 6/6) dry,  Brown (7.5 
YR 4/4)  when moist,  g rave l ly  l i g h t  clay.loam; weak, 
f i n e ,  subangular blocky s t r u c t u r e ;  s l i g h t l y  s t i c k y  
and s l i g h t l y  p l a s t i c ;  30% g rave l ;  pH 5.2, 

R-22-36 inchessHighly f rac tured  f ine-grained s c h i s t  bedrock 
which is p a r t l y  decomposed, and has a s t rong  p l a t y  
s t r u c t u r e .  

This s o i l  i s  r e l a t i v e l y  s t a b l e ,  and i s  used mainly 
f o r  grazing and i n  p a r t  f o r  c u l t i v a t i o n  on the lower 
s lopes .  

Tentat ive  C l a s s i f i c a t i o n  Udic Dystrochrepts: fine-loamy mixed, 

f r i g i d .  

Location: Km 92 along road between Dadeldhura and Dhangarhi, 

West Nepal, November 5 ,  1983. 

Short  S o i l  P r o f i l e  Descript ion of Major S o i l  i n  Zone 4 

This deep, s l i g h t l y  ac id  s o i l  is  formed i n  decomposed g r a n i t e .  

A.thin dark colored c l a y  loam t o p s o i l  o v e r l i e s  a very coarse  

t ex tu re  subsurface and subso i l  t h a t  c o n s i s t s  of g r i t t y  

decomposed g r a n i t e  p a r t i c l e s  with a very high conten t  of rock 

fragments. The landscap& is one of extremely s t eep  mountains, 

mostly fac ing  Eas t  and Southeast,  w i t h . a n  e l eva t ion  range of 

7,500 t o  8,2004 and supports  starids of Chir p ine ,  Baanjh t r e e s  

(grey oak) ,  Rhododendron with a g r a s s  understory.  



A1-0-7 inches.  Grayish brown (10 YR 5/2) d ry ,  very dark 
grayish  brown (10 YR 3/2) when moist ,  c l ay  loam; 
weak f i n e  subanguiar s t r u c t u r e ;  s l i g h t l y  s t i c k y  and 
s l i g h t l y  p l a s t i c ;  1 0 %  grave l ;  pH 6.2 

C1-7-18 inches.  Light yellowish brown (10  YR 6/4)  dry,  brown 
(10 YR 4/3) when moist, very g rave l ly  loamy sand; 
massive s t r u c t u r e ;  nonsticky,  non-plas t ic ;  40% 
grave1,pH 6 . 4 .  

*c/R-18-60' inches. L igh t  *brownish gray (10  YR 6/2) d ry ,  brown 
(10  YR 5/3)  when moist ,  extremely g rave l ly ,  cobbly, 
and s tony  loamy sand; massive s t r u c t u r e ;  nonsticky,  
non-plas t ic ;  50% grave l ,  3Jl% cobble,  1 0 %  s tones ;  

. pH 6 .4 .  

* The C/R m a t e r i a l  o f t e n  conta ins  boulders.  I t  c o n s i s t s  
of decomposed g r a n i t e ,  t h a t  upon co l l apse  completely 
d i s i n t e g r a t e s  a,nd f o m s  a loose  mass of  t h e  var ious  
rock fragments and loamy sand s o i l  ma te r i a l .  It is  
then very loose ,  o f t e n  s i n g l e  gra ined and h igh ly  
e ros ive  and unstable .  This m a t e r i a l  causes t h e  h ighes t  
incidence of l a n d s l i d e s  i n  zone 4 .  The s o i l  is 
droughty. 

Tenta t ive  C l a s s i f i c a t i o n :  Typic Haplumbrepts; sandy s k e l e t a l  - 
mixed, f r i g i d .  

Location: Km 123 along road between Dadeldhura and Dhangarhi, 

N o m b e r 4 ,  1983, West Nepal. 
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SUMMARY AND CONCLUSIONS 

This  eva lua t ion  s tudy was conducted t o  determine t h e  e x t e n t  

t o  which the Western H i l l s  Road (WHR, from Dhangarhi i n  T e r a i  

t o  Dadeldhura i n  H i l l s )  has  made a s o c i a l  impact upon t h e  l i v e s  

of  t h e  people i n  its a r e a  of in f luence .  USAID/N f inanced t h e  

c o n s t r u c t i o n  of t h e  135 km road which was completed i n  1979. 

Later i n  1979, AID/Nepal provided f i n a n c i a l  a s s i s t a n c e  t o  HMG/N 

through t h e  Landslide and S o i l  S t a b i l i z a t i o n  P r o j e c t . ( L S S )  t o  

s t a b i l i z e  t h e  road and minimize t h e  r i s k  o f  f u t u r e  l a n d s l i d e s  

on t h e  road. 

I n  t h e  main, t h e  impacts of  t h e  TZIR a r e  impressive.  The p r i c e  

d i f f e r e n t i a l s  of e s s e n t i a l  commodities n o t  l o c a l l y  produced i n  

t h e  H i l l s  l i k e  s a l t ,  kerosene and sugar  have s i g n i f i c a n t l y  

narrowed with the  advent of t h e  road.  On t h e  o t h e r . h a n d ,  t h e  

p r i c e  rece ived  by t h e  producer o f  exported goods, p a r t i c u l a r l y  

ghee, has  increased  r e s u l t i n g  from improved t r a n s p o r t a t i o n .  

This  c o n t r i b u t e s  t o  t h e  inc reased  r u r a l  income. 

Though t h e r e  i s  much l e f t  t o  accomplish with regard  t o  adopt ion 

of  modern a g r i c u l t u r a l  technology, t h e  c o n t r i b ~ 2 i o n  of improved 

v a r i e t i e s  of  major foodgra in  crops ,  paddy and wheat t o  inc reased  

t o t a l  product ion i s  recognized. I n  t h e  meantime, more f o r e s t  

and marginal l a n d s ,  e s p e c i a l l y  i n  t h e  T e r a i ,  were brought  under 

plow. The t r a n s p o r t a t i o n  o f  foodgra ins  and modern a g r i c u l t u r a l  



ii. 

i n p u t s  l i k e  seeds ,  f e r t i l i z e r s  and p e s t i c i d e s  has been 

f a c i l i t a t e d  by the road.  During t h e  p a s t  f e w  y e a r s ,  t r a d i t i o n a l  

consumption h a b i t s  have changed, e s p e c i a l l y  by i n c l u d i n g  a 

wider v a r i e t y  of vege tab les  i n  t h e  d i e t .  

There are now some 210 product ion  i n d u s t r i e s  (mostly agro-based) 

Dhangarhi. I n d u s t r i e s  genera t ing  s i g n i f i c a n t  employment 

o p p o r t u n i t i e s  are non-exis tent  i n  Dadeldhura. The t u r p e n t i n e  
d 

f a c t o r y  under c o n s t r u c t i o n  a t  Dhangarhi w i l l  probably g e n e r a t e  

some employment and w i l l  u t i l i z e  p ine  p i t c h  t h a t  comes from 

t h e  H i l l s .  The p i n e  p i t c h  exported t o  I n d i a  i n  1982/83 

c o n t r i b u t e d  about  Rs.206,092 t o  government revenue. 

There is i n c r e a s i n g  awareness, e s p e c i a l l y  among younger and 

educated p a r e n t s ,  t o  l i m i t  t h e  s i z e  o f  a fami ly .  People u s i n g  

both  c o n t r a c e p t i v e s  and s u r g i c a l  s e r v i c e s  were found, b u t  the 

access  of women t o  t h e s e  methods w a s  l i m i t e d  because o f  t h e  

l ack  of  female m o t i v a t o r s  i n  t h e  v i l l a g e s ;  female surgeons t e n d  

t o  be unwi l l ing  t o  v i s i t  t h e s e  p laces .  The responses  by men 
* 

f o r  n o t  p r a c t i s i n g  fami ly  p lanning  methods were lack  o f  

awareness, s e l f  c o n t r o l ,  few c h i l d r e n ,  shaman, unwi l l ingness  

and f r u s t r a t i o n .  

People have l ea rned  t o  v i s i t  the h o s p i t a l ,  b u t  t h e  t r e a t m e n t  

depends on t h e  a b i l i t y  of  a p a t i e n t  to  buy medicines.  

Respondents s e n t  t h e i r  sons t o  school ,  some educated t h e i r  

daughters  too.  ~ v a i l a b l e ;  s t a t i s t i c s  shows g r e a t e r  enrol lment  



iii. 

of both hays and g i r l s  i n  school .  The f o r e s t  degradat ion  due 

t o  inc reas ing  popula t ion  and heavy gra2in.g has doubled t h e  

t.ime needed f o r  c o l l e c t i n g  fuelwood and fodder.  On t h e  o t h e r  hand, 

required f o r  f e t c h i n g  d r ink ing  water has shortened wi th  

&vaiLabiJ. i ty of polythene p ipes .  Some of t h e s e  e f f e c t s  a r e  

more d i r e c t l y  r e l a t e d  t o  t h e  road than  o t h e r s .  

During and a f t e r  t h e  cons t ruc t ion  of t h e  road ,  t h e r e  have been 

oppor tuni t ' es  f o r  jobs l o c a l l y .  The c o n s t r u c t i o n  of ex tens ion  

and feeder  roads has  employed u n s k i l l e d  l a b o r e r s  who o therwise  

went t o  t h e  T e r a i  o r  t o  Ind ia  f o r  seasona l  employment. 

The f i s c a l  procedure developed and adopted i n  t h e  LSS p r o j e c t  

proved e f f e c t i v e  i n  t h e  smooth running of  t h e  p r o j e c t .  Since 

1982/83, a s i m i l a r  procedure has  been adopted by A I D  and 

HMG/N f o r  a l l  b i l a t e r a l l y  o r  m u l t i l a t e r a l l y  f inanced p r o j e c t s  

i n  t h e  Kingdom. 

Bus and t ruck  t r a f f i c  average 3.4 and 7.5 u n i t s  p e r  day t o  

Dadeldhura. Monthly bus t r a f f i c  i s  an  es t imated  550,000 

passenger km. A monthly average o f '  1575 tons  of f r e i g h t  is  

c a r r i e d  over  t h e  road.  The t r a d i t i o n a l  por t e rage  system 

along t h e  road c o r r i d o r  has  co l l apsed  and would probably 

' l f f i c u l t  t o  r e v i v e ,  



RECOMMENDATIONS 

The following recommendations sugges t  ways t o  enhance t h e  

impact of  t h i s  and o t h e r  road p r o j e c t s :  

F i r s t ,  t h e r e  has  been an excess ive  t i m e  l a g  between completion 

of the roAd and development of o t h e r  job o p p o r t u n i t i e s  i n  t h e  

Westem H i l l s .  Other government agencies  (e .g . ,  t h e  Min i s t ry  

of Agr icu l tu re  and t h e  Minis t ry  of Indus t ry )  should g i v e  

p r i o r i t y  i n  program planning t o  a r e a s  opened up by roads  t o  

s t r eng then  s e r v i c e  d e l i v e r y  and suppor t  systems i n  t h e s e  

a r e a s ,  and thus  t ake  maximum advantage of b e t t e r  t r a n s p o r t a t i o n  
rn - 

and t h e  s u r p l u s  l a b o r  a v a i l a b l e .  A s  an a d d i t i o n a l  b e n e f i t ,  
- 

t h e  a v a i l a b i l i t y  of  sou th  bound cargos w i l l  reduce haulage 

c o s t s  by  a s su r ing  pay loads  i n  both d i r e c t i o n s  and promote 

t h e  growth of t h e  two ecozones ( t h e  H i l l s  and t h e  T e r a i ) .  

Second, p rov i s ion  o f . b a s i c  t r a n s p o r t a t i o n  network g i v e s  access  

t o  incremental  investments  i n  t h e  a r e a s  inf luenced by t h e  

road. The World Bank s i n c e  1980 has extended f i n a n c i a l  

a s s i s t a n c e  i n  t h e  development of Dadeldhura, B a i t a d i  and 

Darchula through t h e  Mahakali I n t e g r a t e d  Rura l  Development 

P r o j e c t  which envisages  a g r i c u l t u r e ,  l i v e s t o c k ,  c o n s t r u c t i o n  

w;b%k 2nd sdgpk* s e n i i c e s .  Recent ly,  t h e  Asian Development 
- . , ,  . Bank 636 hxkShded ioin tb I-&G/N t o  upgrade the WHR with an 

&ehsian 05 a i e e d a r  i-oad t o  B a i t a d i  (Patan)  , and s e v e r a l  

o t h e r  p r o j e c t s ,  
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Third, the lack of an efficient marketing system has hindered 

expansion of agriculture into high value crops especially in 

the Far Western Terai, This development will accelerate with 

the connection of the East-West Highway to the remainder of 

the system which 

Finally, the WHR 

round to protect 

should be given a high priority. 

must be kept operational substantially year 

consumers from 

income at the present level and 

of industrial enterprises. 

shortages, sustain 

permit the orderly 

rural 
d 

operation 



WESTERN HILLS ROAD 
ALIGNMENT 



I. INTRODUCTION 

Basic i n f r a s t r u c t u r e s  a r e  p r e - r e q u i s i t e s  t o  any developmental 

a c t i v i t i e s .  I n  count ' r ies  l i k e  Nepal which a r e  c h a r a c t e r i s e d  

t e r r a i n  improved t r a n s p o r t a t i o n  ile twork p l a y s  a 

v i t a l  r o l e  i n  economic development. I n  developing t h e  roads  

system i n  Nepal, prime cons ide ra t ion  has  been given t o  high- 

ways that d i r e c t l y  c o n t r i b u t e  t o  s o c i a l  and economic development 

of the country.  An economic survey (MMG, 1983) s t a t e s  t h a t  . . . . . 

" w i t h  a view t o  provide f a c i l i t i e s  f o r  t h e  r u r a l  s e c t o r  and 

e s p e c i a l l y  t o  those people r e s i d i n g  i n  remote a reas  of t h e  

H i l l s  due p r i o r i t y  has  been accorded t o  t h e  c o n s t r u c t i o n  

of ,.. motorable roads ."  The Western H i l l s  Road (Dhangarhi 

t o  Dadeldhura) was completed i n  1 9 7 9  wi th  USAIDIN a s s i s t a n c e  

t o  connect the two ecozones with t h e  purpose of  a l l e v i a t i n g  

r u r a l  poverty.  L a t t e r  i n  1 9 7 9 ,  A I D  inc reased  t h e  a s s i s t a n c e  

by f inancing  the LSS P r o j e c t  t o  s t a b i l i z e  t h e  s o i l  and l a n d s l i d e s  

so t h a t  t h e  road might be open a l l  year  round. This  e v a l u a t i o n  

addresses  t h e  socio-economic impacts of t h e  road p rov i s ion  i n  

g e n e r a l  and t h e  fol lowing ques t ions  i s  p a r t i c u l a r :  

a.  "How atid ko what e x t e n t  have t h e  l i v e s  of t h e  people 

iiiririg in t h e  a r e a  been inf luenced by t h i s  road?" and 

tj\; ''liid the f i s c a l  prbcedures developed dur ing  t h e  course  

6f th i e  projaat  (W9) contribute t o  t h e  smooth running 



of t h e  p r o j e c t ?  What s p e c i f i c  recommendations 

can be made regarding  procedures t o  be used i n  , 

f u t u r e  p r o j e c t ? "  

11. FINDINGS AND ANALYSIS 

A,  E c o ~ Q ~ ~ ~ c  Impacts 

a. Agr icul ture  

I n  1981, o u t  of t h e  t o t a l  of 637,135 economically a c t i v e  

popula t ion  i n  t h e  Fa r  Western Developnent Region, 96% 

(612,078) were engaged i n  a g r i c u l t u r a l  occupation.L/ Thus 

i n  any e f f o r t  t o  u p l i f t  t h e  q u a l i t y  of l i f e  of t h e  people 

i n  t h i s  p a r t  of t h e  Kingdom, a g r i c u l t u r e  r e c e i v e s  t h e  top  

p r i o r i t y .  

connected 

A f t e r  t h e  H i l l s  d i s t r i c t s  of t h i s  r eg ion  were 

t h e  food s u r p l u s  a r e a  i n  t h e  south  WHR, 

t h i s  remote a r e a  i s  now s u b j e c t  t o  new economic and s o c i a l  . 
f o r c e s  . However, t h e  p r e s s u r e  of  eve r  i n c r e a s i n g  populat ion 

on 'the a l r eady  c losed  land f r o n t i e r  has  r a i s e d  t h e  ques t ion  -,, 

of s u r v i v a l  f o r  t h e  people i n  t h e  a rea .  The r o l e  of t h e  

WHR i n  r e l i e v i n g  t h i s  aggravat ing problem i s  v i t a l .  

The improvement i n  a g r i c u l t u r e  l a r g e l y  depends on t h e  f a rmer ' s  

p o t e n t i a l  f o t  fesponding t o  t h e  new economic r e l a t i o n s h i p s  

ealti€$d to the advent a f  t h e  road.  There i s  an impressive 

iiiefiiss i d  t h e  a r e a  grown t o  major foodgra in  crops i n  t h e  

ire,3i6ni efiCbpt bfi maize (Table 1). The cropping p a t t e r n  
. . 

1/ Populat ion Census - 1981, Nat ional  Planning  omm mission - 
S e c r e t a r i a t ,  C e n t r a l  Bureau of S t a t i s t i c s ,  Kathmandu. 
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is dominated by foodgrain due t o  t h e  high p r e s s u r e  of 

popula t ion  and hence t h e  main focus is  on food s e l f -  

su f f i c i ency .  This  i n  t u r n  d iscourages  t h e  product ion 

of high va lue  cash  crops .  Lack of i r r i g a t i o n  and 

marketing f a c i l i t i e s  have slowed t h e  process  of adopt ion  

of modern a g r i c u l t u r a l  technology. chemical f e r t i l i z e r s  

and p e s t i c i d e s  use  is  l i m i t e d  t o  b i g  farmers  and i r r i g a t e d  

f i e l d .  I n  r e c e n t  yea r s  l u c r a t i v e  farming is c o n s t r a i n e d  

by d e t e r i o r a t i n g  s o i l  f e r t i l i t y  and i n c r e a s i n g  labour  

c o s t s  due t o  urban a t t r a c t i o n  by i n d u s t r y .  Farm yard 

manure i s  t h e  major s o r r c e  of  a u t r i e n t s  added t o  t h e  

s o i l .  

Our f i e l d  survey observed changes i n  t h e  c u l t i v a t i o n  of 

major Eoodgrains. The i n c r e a s e  i n  product ion can be 

a t t r i b u t e d  t o  t h e  u s e , o f  new crop  v a r i e t i e s ,  and margina l  

a n d , f o r e s t  l ands  brought under plow. In  g e n e r a l ,  t h e  

long run a g r i c u l t u r a l  p r o d u c t i v i t y  has ei ther  dec l ined  o r  

s tagnated .  The e r a d i c a t i o n  of ma la r i a  and r e s e t t l e m e n t  

programs i n  t h e  T e r a i  d i s t r i c t s  a t t r a c t e d  more people 

from t h e  H i l l s .  A s  a r e s u l t ,  l a r g e  popula t ion  i n c r e a s e s  

occurred (Table 2 ) .  However, no more i n c r e a s e  of popula t ion  

i s  des&?abi& bedause of t h e  decreas ing  land-man r a t i o .  

ii& ag i - idu i t~ra l  l ands  a r e  c h a r a c t e r i s e d  by smal l  scale 

epsrat iana ,  e s p e c i a l l y  i n  the Hills, and are i n e f f i c i e n t ,  



Table 2 .  

Population S t a t i s t i c s  f o r  the Se lec ted  D i s t r i c t s  of 
F a r  Western Development Region, Nepal 

1961, 1971 and 1981 

D i s t r i c t  

K a i l a l i  

Kanchanpur 

Dot i  

Dadeldhura 

Achham 

B a i t a d i  

Ba  j u r a  

B a  jhang 

Darchula 

T o t a l  Popula t ion  % Change 

NA = Not a v a i l a b l e  

Source: For 1961; see (1) Table 1. 

For  1971 and 1981; Popula t ion  Census 1971 and 1981, HMG, National1 
Planning Commission S e c r e t a r i a t ,  C e n t r a l  Bureau of  S t a t i s t i c s ,  
Ram Shah Path ,  Kathmandu, Nepal, 1975. 



The provision of roads is not the  only answer t o  ag r i cu l tu ra l  

development. Farmers a r e  faced. with locat ion spec i f i c  

problems l i k e  physical,  b io logica l  and i n s t i t u t i o n a l  

cons t ra in ts .  ' The cropping pa t te rn  now followed i s  largely 

governed by these f ac to r s .  I r r i g a t i o n  f a c i l i t i e s ,  

introduction of improved crop v a r i e t i e s  and the adoption 

of new methods a r e  complementary t o  increased productivity.  

Paddy is grown i n  the  monsoon season because of thk high 

water requirement. This is followed by mustard o r  wheat 

i n  the  winter season. The lack of market has inhib i ted  the 

po ten t i a l  production of wheat. Mustard is grown a s  a cash 

crop i n  the Terai.  Surplus rice and mustard o i l  is  exported 

t o  Bhairahawa, Pokhara and Kathmandu v i a  India. Rainfed 

crops dominate the a rable  land i n  the H i l l s .  Maize, 

m i l l e t  and upland paddy (ghaiya) a r e  cu l t iva ted  i n  the 

t e r races  which depend on r a i n f a l l .  

Some spec i f i c  changes brought about by the  improved transpor- 

t a t ion ,  among others ,  a r e  the  introduction of high yielding 

v a r i e t i e s  of paddy, wheat, maize and potato. In  1982/83, 

250 and 2 1  qu in ta l s  of improved paddy and wheat respect ively 

were d i s t r ibu ted  i n  Dadeldhura under t h e  a g r i c u l t u r a l  

program of the Mahakali Integrated Rural Development Project .  

The f igures  f o r  1981/82 were 792 and 320 kg respect ively of 

improved seeds of paddy and maize transported by Agricul tural  

Inputs Corporation t o  Dadeldhura. New v a r i e t i e s  of 



p o t a t o  and v e g e t a b l e s  a r e  i n c r e a s i n g l y  popular  i n  t h e  H i l l s .  

P o t a t o e s  a r e  l o c a l l y  marketed and i s  the sou rce  of ca sh  

to buy d a i l y  n e c e s s i t i e s  from t h e  same market .  S e a s o n a l l y ,  

vege t ab l e s  i n  exces s  of home consumption a r e  s o l d  o u t .  

Vegetables  from I n d i a  a l s o  have found markets  i n  t h e  H i l l s ,  

though i n  small q u a n t i t i e s .  

Due t o  heavy r a i n  i n  t h e  r e g i o n  on September 11 and 1 2 ,  

1 9 8 3  t h e  WHR was rendered impassab le .  Heavy l a n d s l i d e s  

occu r red .  The p o t e n t i a l  of  t h e  road  i s  r e a l i z e d  p r i m a r i l y  

through i t s  e f f e c t  on o u t p u t  p r i c e s .  A t  Dadeldhura,  t h e  

u n i t  p r i c e s  of imported consumer goods r o s e  s h a r p l y  a f t e r  

t h e  road c l o s u r e ,  f o r  example i n  c a s e s  of p o t a t o e s  (40.%), 

Onions (33%) and cooking o i l  (20%) . 

P r i c e  ( R s h )  Per u n i t .  when 

Conwodi t y  Uni t  - 
P o t a t o  kg 

Onion 

Cooking o i l  l t r  
Milk kg 

Ghee kg 

F l o u r  kg 

~ i c l t 2  (Coarse)  kg 

 ice ( F i n e )  ky 

T r a f f i c  open 

2.50 

3.00 

20.00 

6 .OO 

35 .OO 

5.00 

5.50 

7.00 

Traffic Closed 

3.50 

4.00 

24.00 

4-00 

28.00 

5.00 

5.50 

7 .OO 

% Change 

40 

33 

20 

-33 

-20 

0 

0 

0 

S U U N ~ !  F i e l d  Survey. 



On the  o the r  hand, t he  p r i c e  paid t o  producers of t he  

major exportable i t e m  (ghee) from the H i l l s  has f a l l e n  

due t o  the  lack of t r anspor t .  This has a s t rong negat ive  

impact on the '  income accruing t o  the  f a r n e r s  i n  t h e  H i l l s ,  

The p r i c e s  of s t a p l e  foodgrains have been s t a b i l i z e d  t o  

p r o t e c t  t he  consumers. This  w a s  made poss ib le  by t imely 

stocking of these  commodities by the  government owned 

Nepal Food Corporation f o r  which t h e  products  move by 

WHR . 
b. Food Consumption 

It is customary t o  observe some changes i n  the t r a d i t i o n a l  

consumption 

const ructed 

h a b i t s  of t h e  

road. 

t he  only important 

people 

However, 

l i v i n g  

provis ion 

determinant 

around 

improved 

road 

d i e t  :. 

newly 

is not  

O t h e r  

f a c t o r s  l i k e  people ' s  income and the  p r i c e s  of e s s e n t i a l  

commodities a r e  important considera t ions .  Improved 

t r anspor t a t i on  br ings  about changes i n  consumption h a b i t s  
0 

by way of p r i c e  decrease i n  consumer goods. 

During the  p a s t  few years ,  the  use of vegetables  has 

increased g r e a t l y .  Consciously o r  uncorrjciously many people 

have learned by experience the  need f o r  other n u t r i e n t s  

a s  evidencedby the  use of d i f f e r e n t  kind of vegetables ,  

Similar ly ,  f r u i t s  a r e  becoming increas ing ly  popular. 



Vegetables and f r u i t s  prove h igh ly  va luab le  i n  s i t u a t i o n s  

of marginal  food supply and of a c t u a l  famine. The p a t t e r n  

of use  of s t a p l e  food ( c e r e a l  g r a i n s ) ,  of course ,  has  

not changed much. The consumption of c e r e a l  g r a i n s  depends . 

on t h e  cropping p a t t e r n  of t h e  household. New a g r i c u l t u r a l  

technology which a l t e r s  c o s t s  and r e t u r n s  of c e r e a l  

product ion has  e f f e c t s  on consumption p a t t e r n .  Since t h e  

H i l l s  a r e  d e f i c i t  areas, much of t h e  a d d i t i o n a l  food has  

t o  come from t h e  Terai. 

Often vegetables  and f r u i t s  imported i n t o  t h e  H i l l s  come 

from I n d i a ,  mainly i n  t h e  off-season. Seasonal vege tab les  

a r e  home grown and a r e  a l s o  s o l d  i n  t h e  nearby markets,  

but  t h e  art of growing vege tab les  y e a r  round is lack ing  

i n  t h e  a r e a .  Po ta toes  a r e  becoming more popular .  

c .  Animal Husbandry 

Agr icul tuze  and l i v e s t o c k  e n t e r p r i s e s  a r e  i n t e g r a t e d  i n  

a whole-fafm system. Animals a r e  t h e  p r i n c i p a l  sources  of  

d r a f t  f o r s e  and manure i n  t h e  a r e a .  Ghee is  t h e  most 

important  animal product  exported from t h e  H i l l s .  Milk 

is so ld  i n  t h s  local markets ,  p r imar i ly  t o  tea-shops. Some 

E c i m f E i e s  wefe s t i i l  found t o  have r a i s e d  10-12 b u f f a l o  

depdiiding 6ri t h e  a v a i l a b i l i t y  of pas tu res .  They seasona l ly  



migrate to the Terai for winter grazing, where they sell 

livestock products and seek occasional employment. However, 

this enterprise is acfected in the recent years primarily 

because of the forest degradation by increasing pressure 

for fuelwood and fodder, and the poor quality of animals. 

Othefi animals raised are cows, bullocks for power, goats 

and sheep. 

d. Industrial Growth 

The growth of industries that would bring about significant 

employment opportunities in the Hills are non-existent. The 

only mill that exists along the road is i2 Budar (81 km) , 
primarily for rice-flour-oil milling. One furniture 

industry in Dadeldhura failed due to lack of trained 

manpower. However, in Xailali, several smallscale industries 

exist, most of which depend on agriculture for raw material;. 

Most industries are of the rice-flour-oil milling type. 

Though the exact number of different industries that were 

operational was not known,210 of them were agro-based 

productio~ industries in 1982/83. Of these 47 were 

productiofi mills, 47 saw mills and 10 brick factories. 

Cotton weaving and hosiery are some of the recent establishment: 

A tu2g$fiEirik! fatkd2fr which will utilize pine pitch from the 

Hi113  his a P d t ~ r i t i a k  for generating signficant mployment 

n r ~ n b ~ ~ # i & t i ~ d  in Suture .  Recently, a match factory is one 



which i s  u t i l i z i n g  t h e  f o r e s t  product .  There were 

a t tempts  t o  e s t a b l i s h  soap, cha rcoa l  and loa f  i n d u s t r i e s  

Dhangarhi b u t  they f a i l e d  due t o  l ack  of raw m a t e r i a l s .  

Rural  Income 

a t t empt  was made t o  measure t h e  income l e v e l s  of  t h e  

people served by WHR, nor d i d  any such informat ion  e x i s t  

be fo re  ,and dur ing  i t s  c o n s t r u c t i o n  phase.  Therefore,  t h e  

"before  and a f t e r "  t h e  road c o n s t r u c t i o n  income comparison 

was n o t  c a r r i e d  ou t .  Needless t o  say,  a g r i c u l t u r e  

occupat ion i s  predominant i n  t h e  p r o j e c t  a rea .  Livestock, 

government employment and u n s k i l l e d  l a b o r  a r e  secondary 

sources  of r u r a l  income. Largescale  bus iness  i s  l i m i t e d  

t o  a d m i n i s t r a t i v e  c e n t r e s  i n  t h e  d i s t r i c t s ,  most ly  i n  the 

Tera l .  Most shops l i k e  teashops,  g e n e r a l  s t o r e s  (Kirana 

shops) and h o t e l s  a r e  s u b s i s t e n t  i n  na tu re .  

Presently, t h e  income accru ing  t o  t h e  households can be 

seen through t h e  kind of  occupat ion they  a r e  i n ,  and t h e  

effect of the road on such income i s  conceived i n  

components l i k e  passenger s e r v i c e ,  reduced t r a n s p o r t a t i o n  

charges ,  a v a i l a b i l i t y  of e s s e n t i a l  goods a t  cheaper rates, 

genera t ibn  of employment o p p o r t u n i t i e s ,  i nc reased  

p r o d u c t i v i t y  of resources ( f o r  example, l a n d ) ,  easy access  t o  

social  serviced provided by t h e  government and s o  on. 



f . T r a f f i c  Flows - 
Table 3 shows t h e  a v a i l a b l e  information about  t r a f f i c  as 

counted a t  Godavari. The record  has some months miss ing  

and t h e r e  i s  no i n d i c a t i o n  whether the data were n o t  

c o l l e c t e d ,  l o s t  o r  t h e  road was c l o s e d ,  

- 

The Available  25 months of d a t a  ,shows t h a t  2531 buses and 

4571 t rucks  passed through ~ o d a v a r i  North bound. O f  c o u r s e ,  

this same number must have a l s o  re tu rned  South bound, b u t  

s i n c e  n e a r l y  a l l  t r u c k s  a r e  empty on t h e  r e t u r n  t r i p  t h e  

count is n o t  included.  

Buses account f o r  36% of t h e  t o t a l  t r a f f i c  averaging 3 , 4  

v e h i c l e s  p e r  day i n  each d i r e c t i o n .  The g r e a t e s t  s i n g l e  month 

was Psush 2039 (December 1982) when 190 buses went through 

Godavari North bound. I f  each bus carries an average of 20 

passengers  i n  each d i r e c t i o n ,  t h e  t o t a l  t r a f f i c  has  been 

about 102,000 person t r i p s  or about  550,800 passenger  km/ 

month. This  is  an impressive t o t a l  i n  a remote a r e a  where 

road ckMuzes are common. 

During the ~ d v i e w ,  t h e  team saw ' severa l  buses p e r  day. Some 

were crowded, athers not, b u t  t h e  average of  20 passengers  

8k  itny &iiM Seeitis a reasonable  guess .  Some people a l s o  r i de  

dh E r i i ~ k s  &id tHese afe n o t  inc luded i n  t h e  e s t i m a t e s ,  



TRAFFIC AT ' GODAVARI 

NORTH BOUND 

Bai'sa::h Jestha Ashadh Shrawan Bhadra Ashwin Kartik Marga Poush Magh Phalgun Chaitra Total 
APR I4dY JUN JUL AilG S EP OCT NOV DEC J4N FEB NAR 

3usi 1.26, 116 9 7 6 7 5 7 106 122 181 190 189 - - - 2039 
1251 

(1982-3) 
iirk 2%; E39 152 6 0 3 3 157 2 24 234 250 327 - - 189 

Avg. Daily 
Traffic 10.. 3. 9.1 10.9 6.2 3.9 6.6 12.0 17.6 10.9 12.7 12.0 14.4 14.5 

- , NOTE: Blank indicates no record. 



Truck t r a f f i c  averaged 7.5 u n i t s  per  day North bound. If 

each c a r r i e d  a payload of 7 U S  t ons  (6,363 kg) t h e  t o t a l  

North bound f r e i g h t  would be about  39,375 tons  i n  2 5  months 

o r  some 1,575 tons p e r  month, The g r e a t e s t  s i n g l e  month 

was C h a i t r a  (March 8 2 )  when 386 t rucks  were counted. 

I t  is he re  assumed t h a t  a l l  t r a f f i c  went t o  Dadeldhura. 

Some cargo i s  unloaded a t  va r ious  v i l l a g e s  and t r a i l  

c r o s s i n g s  b u t  t h e r e  are no a v a i l a b l e  d a t a  on k inds  o r  

amounts of such movements. The important  sou th  bound 

commodities seem t o  be p ine  p i t c h  c o l l e c t e d  south  of  Budar 

and ghee. The annual tonnage of  t h e  p ine  p i t c h  w a s  4 1 2  
. - 

met r i c  t o n s  i n  1982/83 b u t  of ghee is  as y e t  n o t  known. 

The p ine  p i t c h  p r e s e n t l y  exported I n d i a  b u t  w i l l  

u t i l i z e d  i n  t h e  t u r p e n t i n e  f a c t o r y  under c o n s t r u c t i o n  near  

Dhangarhi. Other f o r e s t  products  may be developed i n  t h e  

f u t u r e .  

The team heard s e v e r a l  s ta tements  t o  t h e  e f f e c t  t h a t  t h e  o l d  

por te rage  systm from Dhangarhi t o  Dadeldhura had co l l apsed  

with t h e  ~6hlihg O f  the road, and it i s  now very  hard  t o  f i n d  

p o r t e r s  t o  Nave f r e i g h t  when t h e  road i s  c losed .  Some 
- 

shor tages  af i A p o Y W k  item such as  s a l t ,  sugar ,  and 

i t d = ~ l ~ a o  dfe i ~ l t  i n  the t r i l l ages  and sha rp  p r i c e  r i s e s  



P r i c e  ,(Rs/p) p e r  Unit  a t  .Dadeldhura 

Commodities U n i t  Traffic Open Traffic Closed - 
S a l t  kg 1 . 2 5  5.50 

Kerosene l tr  5 - 9 0  14 .00  

Sugar . kg 9 . O O  15  . O O  

Source: F i e l d  Survey. 
* 

The greatest p r i c e  rise occurred  i n  t h e  case o f  s a l t  (340%)  

fol lowed by kerosene (137%) and sugar  (67%) . The effect o f  

improved t r a n s p o r t a t i o n  on narrowing t h e  p r i c e  d i f f e r e n t i a l s  

of  e s s e n t i a l  commodities between the T e r a i  and t h e  H i l l s  was 

f e l t  when the traffic.was open. 

P r i c e  d i f f e r e n t i a l s  between Dhangarhi and Dadeldhura b e f o r e  

t h e  s torm of  September 11 and 12, 1983: 

Pr ice  (Rs/p) per  Unit 
Dhangarhi Dadeldhura % 

Commodity Unit Jul-Aug . Jul-Aug. Difference 
b 

S a l t  kg 1 .OO 1.25 25 .O 

Kerosene l tr  4 .90 5.90 20.4 

Sugar kg 8.25 9 .OO 9.1 

Cooking o i l  ltr 19 -00 20 .OO 5.2 

Ghee kg 36 .OO 35 .OO - 2.8 

Flour kg 4 .OO 5 .OO 25 .O 

Rice (coarse) kg 5 .OO 5 .SO 10 .O 

Rice ( f ine)  kg 5 -75 7 .OO 21.7 

Source : Fie ld  Survey. 



Depending on commodity (some bear  a high t r a n s p o r t  charge 

p e r  u n i t  bulk ,  o t h e r s  n o t ) ,  t h e  p r i c e  d i f f e r e n c e  between 

the two ecozones was less than  o r  equa l  t o  25%. I n  c a s e  

of  ghee, t h e  most important  s i n g l e  i tem South bound, t h e  

r e s u l t  of t r a d e  between regions  i s  t o  b e n e f i t  of ghee 

producers i n  t h e  H i l l s .  This  has  s u b s t a n t i a l  e f f e c t  on 

income r e d i s t r i b u t i o n .  This  s i t u a t i o n  when compared wi th  

no t r a n s p o r t a t i o n  f a c i l i t y  as d iscussed  e a r l i e r  e x p l a i n s  

the urgency of road i n  t h e  a rea .  

What por terage  is now a v a i l a b l e  is based a t  Jhulaghat  r a t h e r  

than  Dhangarhi. Trucking t o  km 115, the p r e s e n t  c l o s u r e ,  

and por terage  from t h e r e  t o  Dadeldhura i s  n o t  done o r  i s  

very expensive because t h e r e  are no unloading o r  s t o r a g e  

f a c i l i t i e s  a t  km 115 and s u f f i c i e n t  p o r t e r s  a r e  n o t  

a v a i l a b l e .  Before t h e  road c l o s u r e ,  t r u c k  haulage from 

Dhangarhi t o  Dadeldhura was Rs.35-45/100 kg ,  During t h e  

survey,  the team observed mule t r a n s p o r t  charge o f  Rs.150/ 

100  kg from km 115 t o  Dadeldhura (km 1 3 5 ) .  This  is how 

sharp  price rises were caused a t  Dadeldhura. 

&ie-. t3g. tg9fispogt 

h i i d  

i3heep 
Men 

Truck 

Transpor t  c o s t  (Rs/p) p e r  kg 
from Dhangarhi t o  Dadeldhura - 



Pr io r  t o  t he  road cons t ruc t ion  a t r i p  t o  Dhangarhi and back 

took 7 days walking with a load. Most passenger s e rv i ce  

South bound now c o n s i s t s  of shopkeepers performing a round 

t r i p  i n  2 days. No pedest r ian  walking would #be observed 

when t h e  road was open and t h e  bus passenger charge is 

Rs. 55/head. Others used the  t r anspor t a t i on  f a c i l i t i e s  

t o  meet t h e i r  r e l a t i v e s ,  t o  look a f t e r  farming, f o r  
# 

medical t reatment,  seasonal  employment and admin is t ra t ive  

purposes. 

The t r a f f i c  d a t a  a l s o  

types passed through 

shows t h a t  some 

i n  every month, 

monsoon seasons. I n  2040 (1983) , f o r  

veh ic les  of  both 

including the  maximum 

example, 406 veh ic les  

passed North bound i n  Asadh (June) , 244 i n  Shrawan ( Ju ly)  , 
143 i n  Bhadra (August) and 132 i.n Ashwin (September) . 
These f i g u r e s  were posted d e s p i t e  t he  p a r t i a l  c lo su re  a f t e r  

t he  storm of 26 and 27 Bhadra (11 and 12 September]. 

, It is obvious, then, t h a t  t h e  WHR has become an important 

f z c t o r  i n  t h e  area .  I t  is a v i ab l e  f a c i l i t y  under most 

circumstances and i s  important t o  t he  people served. TLa 

previous por terage system has been l a r g e l y  replaced by t h e  

road and t rucks ,  and it would be d i f f i c u l t  t o  r econs t ruc t  

it. The people have learned t o  depend on t h e  road. 
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Future Prospects  of WHR 
- - 

The !WR h i s  c r e a t e d  b a s i c  t r a n s p o r t a t i o n  network i n  t h e  

region .  I t  has a l r eady  i n i t i a t e d  t h e  c o n s t r u c t i o n  of two 

feeder  roads.  Eighty-four km of t h e  Dadeldhura-Baitadi- 

Darchula road and 60 km of  Dadeldhura-Doti road were 

constructed i n  1982/83. Afte r  t h e  completion of t h e s e  

roads  t h e  s i g n i f i c a n c e  of WHR w i l l  become g r e a t e r .  

E.  S o c i a l  Impacts 

a .  Education 

There was a g e n e r a l  awareness among p a r e n t s  t o  send t h e i r  

c h i l d r e n  t o  school .  The i n c r e a s e  i n  c h i l d r e n ' s  enro l lment  

i n  schools  is d r a s t i c  (Table 4 and 5 ) .  

Apparently t h e  a b s o l u t e  increment i n  case  of boys is f a r  

more than  i n  c a s e  of g i r l s .  Large number of school  drop- 

o u t s  were found, with t h e  numbers i n c r e a s i n g  a s  w e  go 
6' 

from primary t o  secondary l e v e l s ,  and more i n  case  of g i r l s .  

General ly ,  proximity t o  school  and economic reasons  were 

t h e  causes of such drop-outs b u t  e a r l y  marriages,..among 

o t h e r s ,  i n  g i r l s  a l s o  caused d i s c o n t i n u i t y .  T r a d i t i o n a l l y ,  

g i r l s  were not  sent t o  school  b u t  were k e p t  home f o r  

mdrridge and household works. 

esE&et 6g the road on the u t i l i z a t i o n  o f  educat ion  

f a c i l i t i e s  was l i m i t e d .  The road passes  from r e l a t i v e l y  

s p a r s e l y  populated a r e a s  i n  t h e  H i l l s  and t h e  f a r e  i s  

expensive a s  t h e  . t r a n s p o r t a t i o n  network i s  y e t  rudimentary 



So t h e  t e a c h e r s  and s t u d e n t s  r e s o r t  t o  walking, b u t  on 

the same road .  With t h e  advent of t h e  road,  new schools  

have been proposed by t h e  r e s i d e n t s  a long the c o r r i d o r .  

Table 4 .  

Number of Students  Enro l l ed ,  K a i l a l i  District 
1979/80  - 1982/83  

% Change 
Levels 197918U 1980/81 1981/82 1982/83 197.9/80-1982183 

Primary 

Male 8,907 10,341 '14,143 17,546 32.3 

Female 1,868 2,353 3,105 3,088 21.8 

Lower Secondary 

Male 4,341* 4,852* 2,083** 2,505** a 

Female 769* 944* 437** 478** . a 

Secondary 

Male 964 1,189 1,496 1,819 29.6 

Female 122 231 333 427 83.3 - 
Total  16,971 19,910 21,597 25,863 17.4 - 
Source: D i s t r i c t  Education Of f i ce ,  Dhangarhi 

* i nc ludes  s t andards  4-7 

** i nc ludes  s t andards  6-7 only.  

a Not c a l c u l a t e d  because of incons i s t ency  



Tab le  5 .  

13urnI.)er of S t u t l e n t r ;  E n r a l  l e d ,  Dade l d h u r a  Dis t r i c t  
~wi,m - m 1 2 1 a 3  

Source: District Educa t ion  O f f i c e ,  Dadeldhura 

: i n c l u d e s  s t anda rds  4-7 

"* i n c l u d e s  standards 6-7 o n l y .  

a . Not c a l c u l a t e d  because  of i n c o n s i s t e n c y .  

I :  wealth 

People have learned to visit hospital. The p r a c t i c e  of 

rs.LyFng on shamans has almost stopped. There are government 

hos9 i t a i s  at Dhangarhi and Dadeldhura. One h o s p i t a l  is run 

by  missidnaries i n  DadeLdhura a t  Pokhara .  T h e  government 

- :taeLlit$.es Ear medical care are m i n i m a l  at b e s t .  They 



a r e  poorly equipped i n  terms of manpower and medicines.  T h e  

e f f e c t i v e n e s s  of c a r e  l a r g e l y  depends on t h e  a b i l i t y  of t h e  

p a t i e n t s  t o  buy medicines.  The importance of improved 

t r a n s p o r t a t i o n  t o  providing cheaper  medicines and access  t o  

I n d i a  by road f o r  cases  n o t  a t t ended  l o c a l l y  were a p p r e c i a t e d ,  

I n  ca?es of road c l o s u r e  t h e  medicines which a r e  r a t h e r  

d i f f i c u l t  handle a r e  t r a n s p o r t e d  by men and t h e  t r a n s p o r t  

c o s t s  added t o  t h e s e  medicines a r e  excess ive ly  high.  

c. Family Planning 

The j o i n t  fami ly  system is s t i l l  p r e v a l e n t  i n  t h e  p r o j e c t  

a r e a .  For both c u l t u r a l  and economic reasons  p a r e n t s  have a 

s t rong p re fe rence  f o r  sons.  However, t h e . a t t i t u d e  towards 

g i r l s  seems t o  have changed i n  t h e  case  of young and 

educated p a r e n t s .  This should e v e n t u a l l y  h e l p  i n  l i m i t i n g  

the  number of c h i l d r e n  i n  a family.  During the .  survey it 

was found t h a t  t h e  number of c h i l d r e n  ' increased  g r e a t l y  

i n  t h e  fami ly  f o r  want of sons. 

The intpag&lnc?e of smaller f a m i l i e s  i s  r e a l i z e d  owing t o  

t h e  f a& 6% Limited arable land a v a i l a b l e  f o r  c u l t i v a t i o n  

and increasing c a s t s  of suppor t ing  a family.  The adopt ion  

of fami ly  pl8rining methods has n o t  been very g r e a t  i n  

h e  dWdl ~ l i k  Ehei-B are s e v e r a l  cases  of people us ing  

c d i i ~ r e c 6 ~ ~ i i t l s  and s b r g i c a l  s e r v i c e s .  Nevertheless ,  t h e  



c a s e s  of f e n a l e  s t e r i l i z a t i o n  a r e  minimum a t  b e s t ,  p r i m a r i l y  

because female surgeons a r e  n o t  r e a d i l y  a v a i l a b l e  i n  those  

remote a r e a s ,  
I 

The lack  of access  t o  con t racep t ives  he ld  down t h e  

percentage of women p r a c t i c i n g  family planning s i n c e  t h e r e  

were no female mot iva tors  ( e  .g.  i n  Dadeldhura) . I n  K a i l a l i ,  

female s t e r i l i z a t i o n  was p r a c t i c e d .  Those who could a f f o r d  

it went t o  I n d i a  f o r  s u r g i c a l  s e r v i c e s .  

The male responses f o r  n o t  p r a c t i c i n g  fami ly  planning methods 

were var ious  -- unawareness, s e l f - c o n t r o l ,  t h e  respondents  

had few c h i l d r e n ,  shaman, unwi l l ingness ,  and f r u s t r a t i o n .  

cl. Migration and Employment 

The H i l l  people  unemployed o r  i d l e  dur ing  t h e  s l a c k  a g r i c u l t u r a l  

season l eave  t h e i r  homes i n  search  of seasona l  employment antl 

win te r  graz ing  f o r  animals  i n  t h e  T e r a i .  They work a s  u n s k i l l e d  

l a b o r e r s  i n  c o n s t r u c t i o n  works and farming,  and some s e l l  

t h e i r  l i v e s t o c k  products  f o r  cash n e c e s s i t i e s  l i k e  s a l t ,  

(molasses) ,  e t c . ,  which they  b r i n g  wi th  them on 

t h e  reburn trip a f t e r  4 o r  5 months ( g e n e r a l l y  November t o  

A p r i l )  i n  t h e  T e r a i .  Some wealthy h i l l  f a m i l i e s  have two 

h d l a i r i g ~  (bath i n  t h e  H i l l s  and i n  t h e  Terai) and spend most 

05 khe ea&d win te r  i n  khe Tera i .  Reset t lement  program. 



i n  t h e  T e r a i  d i s t r i c t s  of  Kanchanpur and Kailali  has  

a t t r a c t e d  people n o t  only  from t h e  H i l l s  of t h i s  r eg ion  

b u t  a l s o  from elsewhere i n  Nepal. This  coupled with purchase 

of land and c l e a r i n g  of f o r e s z  has caused major i n c r e a s e  

i n  t h e  Tera i  populat ion of t h i s  i-egion (Table 2). 

The p a t t e r n  of off-season employment has changed s i n c e  t h e  

road c o n s t r u c t i o n ;  Considerable numbers of H i l l  people work 

temporar i ly  on t h e  Dadeldhura-Ba'itadi and Bhatkanda-Doti 

road cons t ruc t ion .  Some a r e  employed i n  t h e  maintenance 

work of WHR. The p r a c t i c e  o f  moving t o  T e r a i  and t o  I n d i a  

f o r  seasona l  employment has  decreased i n  r e c e n t  y e a r s  

s i n c e  a d a i l y  wage of ks.15-20 per  day . . ava i l ab le  l o c a l l y  

provides  a s u b s t a n t i a l  s u b s i s t e n c e ,  People from o t h e r  

r eg ions  of Nepal a l s o  came i n t o  t h e  a rqa  t o  work on roads 

a s  z o n t r a c t o r s  and l a b o r e r s .  Thus t h e  p r o v i s i o n  of WHR has  ' 

genera ted  a d d i t i o n a l  employment t o  t h e  people i n  t h e  a r e a  

and beyond. 

C . .  ' F i s c a l  Pzocedure 

Under HMG/N f i n a n c i a l  procedures  i n  e f f e c t  p r i o r  t o  t h e .  

LSS p r o j e c t ,  kransfer of funds from AID t o  t h e  p r o j e c t  were 

c o f i b i ~ k  arid fiiine donsurning. Delays o f  t h r e e  t o  f o u r  months 

o&G%red k i t h  advetse effects on t h e  p rogress  of work. Funds 

c d , d  not  be obfagated u n t i l  t hey  were formal ly  r e l e a s e d  t o  t h e  

p r o j e c t ,  even though a l l  p a r t i e s  were aware t h a t  t h e  money was 

going t o  come even tua l ly .  



The o r i g i n a l  sequence was:USAID/N depos i ted  funds i n  t h e  Nepal 

Ras t ra  Bank t o  ' the  c r e d , i t  of t h e  p r o j e c t  and t h e  F i n a n c i a l  

Contxo1l.er General ,  Minis t ry  o f  Works and Transpor t ,  t h e  

Department of Roads and t h e  p r o j e c t  were concur ren t ly  n o t i f i e d  

by AID/N. The C o n t r o l l e r  General  then  t r a n s f e r r e d  t h e  funds 

t o  t h e  Elinistry of Works and Transpor t  which .in t u r n  t r a n s f e r r e d  

them t o  the  Department of Roads. Then t h e  DOR r e l e a s e d  t he  

money t o  t h e  p r o j e c t  f o r  o b l i g a t i o n .  

USAID/N arranged a  meeting on May 8 ,  1 9 8 0  with t h e  F i n a n c i a l  

C o n t r o l l e r  General and o t h e r  concerned o f f i c i a l s  of t h e  Min i s t ry  

of Finance f o r  the  purpose of dev i s ing  a workable f i n a n c i a l  

procedure f o r  r e l e a s e  of funds t o  t h e  LSS p r o j e c t ,  i n  o r d e r  t o  

minimize t h e  time l a g  between USAID/N d e p o s i t  d a t e  and t h e  

d a t e  when t h e  p r o j e c t  r ece ives  t h e  fund. I t  w a s  decided t o  

adopt  and use t h e  fol lowing procedure on a test  b a s i s  f o r  t h e  ' 

LSS p r o j e c t .  

USAID/N depos i ted  a check t o  t h e  Nepal Ras t ra  Bank i n  t h e  name 

of t h e  ~ i r i a h ~ i a l  C o n t r o l l e r  General  and t h e  p r o j e c t .  Concurrent ly 

t h e  M i n i s t q  of Finance,  Minis t ry  of  Works and Transpor t ,  t h e  

Department of Raads, and t h e  p r o j e c t  were a l s o  n o t i f i e d  by A I D .  

f a l g r a  ~ h n k ,  r e n f f a l  off ice at Kathmandu, t o  c r e d i t  t h e  amount 

63 &un id t he  L96 p r o j e c t  account a t  Dhangarhi branch of  

t h e  Bank. To execute  t h i s ,  uSAID/N followed t h e  HMG/N q u a r t e r l y  



budget r e q u e s t  system. The DOR p r o j e c t  s i t e  o f f i c e  a t  Dhangarhi 

also followed HMG/N f i n a n c i a l  r u l e s  and r e g u l a t i o n s  f o r  

disbursement funds and f i n a n c i a l  r e p o r t i n g  from t h i s  p r o j e c t  

account .  

The team reviewed above procedure by in terv iewing o f f i c i a l s  

both  a t  Kathmandu and a t  the p r o j e c t  s i t e .  I t  was observed 

t h a t  the new f i n a n c i a l  procedure d i d  p o s i t i v e l y  c o n t r i b u t e  t o  

t h e  smooth running of t h e  LSS P r o j e c t .  The p r o j e c t  o f f i c e  

r epor ted  t h a t  t h e  funds reached t h e  s i t e  u s u a l l y  w i t h i n  a week, 

and i n  cases  of  de lay ,  it was i n  w i t h i n  two weeks. 

HMG/N f i n a n c i a l  r u l e s  and . r e g u l a t i o n s  have s u b s t a n t i a l l y  changed 

dur ing  t h e  t ime t h e  above procedure was adopted and now. S ince  

1982/83 t h e  F i n a n c i a l  C o n t r o l l e r  General  has  Treasury and 

Accounts C o n t r o l l e r  O f f i c e s  (TACO) i n  a l l  75 d i s t r i c t  headquar ters  

nationwide. Hence t h e  u s u a l  process  of budget c h a n n i l l i n g  through 

t h e  concetfied m i n i s t r i e s  and departments has  been e l imina ted ,  

The TAC office a t  d i s t r i c t  headquar ters  a l s o  perform a u d i t  

f u n c t i o n s  fdZ the p r o j e c t  o f f  i c e s .  

Under new f inaxlcial  r u l e s  and r e g u l a t i o n s  t h e  fund r e l e a s e  i s  

on t h e  trimes4%~ basis and t h e  TAC O f f i c e  l ends  money t o  t h e  

pr'o$4ik3i iidfiew fdf  d maximum of 2 months a f t e r  t h e  new f i s c a l  

YY&f Legifis. As aoan as tho measage a r r i v e s  t e l e g r a p h i c a l l y  

a# b~ $ g ~ w w w  of an  af f fc ia l  letter (which is  slower b u t  more 



r e l i a b l e ) ,  t h e  d i s t r i c t  TACO r e l e a s e s  t h e  funds t o  t h e  p r d j e c t  

on reques t  a g a i n s t  t h e  t r i m e s t e r l y  a l l o c a t e d  budget. However, 

t h e  f a i l u r e  on t h e  p a r t  of t h e  p r o j e c t  t o  fo l low r e g u l a r  

bookkeeping and t o  i d e n t i f y  t h e  amount a g a i n s t  each subhead 

w i l l  j eopardise  t ime ly  funds rele?.se .  

In  t h e  rnaih, t h e  f i n a n c i a l  proczedure adopted i n  t h e  LSS 

P r o j e c t  c o n t r i b u t e d  s i g n i f i c a n t l y  t o  t h e  smooth running of  

t h e  p r o j e c t  and a s i m i l a r  procedure has  been adopted by t h e  

F i n a n c i a l  C o n t r o l l e r  General  f o r  t h e  AID/HMG b i l a t e r a l l y  and 

m u l t i l a t e r a l l y  aided p r o j e c t s  i n  t h e  count ry  s i n c e  1982/83 f i s c a l  

yea r .  

On-Going Developmental ~ c t i v i t i e s  
~ - -- - 

In  r e c e n t  y e a r s ,  t h e r e  have been a t t empts  t o  e x p l o i t  t h e  n a t u r a l  

r e sources  base  i n  t h e  F a r  Western Development Region, The d e c l i q e  

i n  a g r i c u l t u r a l  p r o d u c t i v i t y  seems t o  have a t t r a c t e d '  t h e  a t t e n t i o n  

o f  p lanners  a t  t h e  c e n t r e  and huge investments  a r e  underway t o  

provide watek' f d r  a r a b l e  lands .  The Mahakali I r r i g a t i o n  P r o j e c t  

i n  Kanchanpur District, and t h r e e  i r r i g a t i o n  p r o j e c t s  i n  K a i l a l i  

n i s t r i c t  a r e  the m a j o ~  investment a c t i v i t i e s  i n  t h e  T e r a i .  

In  t h e  H i l L s  t h e  Mahakatd I n t e g r a t e d  Rura l  Development P r o j e c t  

ha& p r i o f ! L ~ i ~ d d  dgrihi lki ire  development. The p r o j e c t  a l s o  h a s  

Qjlt&i& ik2if jd*ish fadiibtles, provided animal hea l th-  c a r e  

re$*&dri~, sad aanat~uetad 

p r o j e c t  a r e a  of  Darchula,  

check dams t o  conserve s o i l  i n  t h e  

.Ba i t ad i  and Dadeldhura. 



In  i t s  a t t empt  t o  provide b a s i c  i n f r a s t r u c t u r e  f a c i - i t i e s ,  t h e  

p r o j e c t  has s t a r t e d  a number of c o n s t r u c t i o n  works inc lud ing  

warehouses, o f f i c i a l  and r e s i d e n t i a l  b u i l d i n g s ,  suspension 

b r idges ,  mule t r a c k s ,  e t c .  The p r o j e c t  has  o t h e r  components 

such as c o t t a g e  i n d u s t r i e s ,  educat ion ,  h e a l t h ,  and l o c a l  

developmental a c t i v i t i e s ,  The major impact of WHR is seen 

as f a r  as it extends ( i . e . ,  Dadeldhusa) and f u t u r e  impacts on 

t h e  o t h e r  d i s t r i c t s  w i l l  be more n o t i c a b l e  a f t e r  t h e  completion 

of  t h e  f eeder  roads.  P r e s e n t l y ,  access  t o  h igher  H i l l s  of 

Darchula and B a i t a d i  i s  v i a  I n d i a .  

Besides b i l a t e r a l  a s s i s t a n c e ,  t h e  l o c a l  panchayats have c a r r i e d  

o u t  s e v e r a l  developmental a c t i v i t i e s  such as t h e  c o n s t r u c t i o n  

of i r r i g a t i o n  f a c i l i t i e s ,  d r ink ing  water p r o j e c t s ,  school  

b u i l d i n g s ,  b r idges  and t ra i l s .  These p r o j e c t s  i n c u r  both  HMG 

f i n a n c i a l  g r a n t s  ( 3 4 % )  and peop le t  s p a r t i c i p a t i o n  ( 6 6 % )  . 
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A g r i c u l t u r a l  I n p u t s  c o r p o r a t i o n  

Department of  Roads 

H i s  Ma jes ty ' s  Government, Nepal 

Western R i l l s  Road 

Treasury  and Accounts C o n t r o l l e r  O f f i c e  

Dis t r ic t  Educat ion O f f i c e  



APPENDIX A 

EVALUATION METHODOLOGY - 
This was an evaluative research effort aimed at determining 

changes brought about by the WHR in the quality of life of 

the people living along the road and beyond. Given the 

time limitation and the study area, no specific methodology 

suggested by social science research was adopted. In 

essence, the sampling was purposive in the sense that the 

knowledgeable people were interviewed along and around the 

road alignment. Hence the data were collected mainly from 

three sources: (a) government offices both in Kathmandu 

and in the field, and (b) q.uestionnaire interviews adminis- 

tered to ordinary people at both ends and along the road 

and (c) shopkeepers, leaders and others.net on the way. 

The study was conducted mainly in four phases. The first 

phase consisted of the review of related documents on the 

subject and the preparation of questionnaires to be utilized 

in the interview. To avoid the delay, the questionnaires 

were prepared in advance before the U.S.-based team members 

(Messrs. Martin Everitt and Paul Winkelaar) arrived in 

Kathmandu on October 26. The team met in Kathmandu on. 

October 26 to plan the field survey and left Kathmandu on 

October 29. The second phase of the social survey 

collected data interviews 

. personal questionnaires and 
. November 1-9. Feelings and 

in the project area using 

arranging meetings from 

impressions about' the road were 
f 



gathered  from people of var ious  walks of l i f e  as we moved 

along.  Thus ' p o r t e r s ,  shopkeepers,  l a b o r e r s ,  t e a c h e r s ,  

p o l i t i c a l  l e a d e r s ,  and farmers  were m e t  t o  g a t h e r  t h e i r  

responses.  I n  t h e  t h i r d  phase,  t h e  pe r sona l  q u e s t i o n n a i r e s  

were t a b u l a t e d  and analysed i n  Kathmandu from November 

10-18 ( see  Appendix B)  . F i n a l l y ,  the  informat ions  was 

s y s t e m a t i c a l l y  p u t  t o g e t h e r  i n  t h e  form of  a d r a f t  r e p o r t .  

The review of r e l a t e d  l i t e r a t u r e  went on every  morning and 

evening and during t h e  course  of s tudy.  

Although t h e  pe r sona l  in te rv iews  were conducted by Tek 

Bahadur Thapa (Economist) ,  t h e  o t h e r  team members a l s o  

a c t i v e l y . p a r t i c i p a t e d  i n  t h e  meetings e s p e c i a l l y  a t   hangarh hi 

and Dadeldhura. M r .  George Lewis, Acting Deputy Di rec to r  

of USAID Mission t o  Nepa1,showed a. g r e a t  i n t e r e s t  i n  t h e  

s o c i a l  r e sea rch  work and s t ayed  a n i g h t  wi th  t h e  r e sea rcher  @ 
i n  Dadeldhura. 

Besides t h e  personal  q u e s t i o n n a i r e s  (Appendix B ) ,  open- 

ended ques t ions  were l i s t e d  i n  advance be fo re  meeting l o c a l  

and c e n t r a l  government o f f i c i a l s .  The o f f i c i a l s  i n t e r -  

viewed a r e  given i n  Appendix C. 



D i s t r i b u t i o n  o f  Pe r sona l  Que'st ionn'a ' i res 

By Main Occupation 

A g r i c u l t u r e  26 

Teaching 6 

Government S e r v i c e  3 

Medical  P r a c t i t i o n e r  

TOTAL 

By District 

Dadeldhura 

K a i l a l i  

Doti 

BY Age 

23-35  y e a r s  

TOTAL 

'By Educa t ion  

NO s ~ h 0 0 1  

1-5 yearls 

6 = i d  y e a s  

10 + yeare 

TOTAL 



By Distance of ~ e s i d e n c e  from Western H i l l s  Road 

0-1 km . 1 6  

TOTAL 36 

Number of p o l i t i c a l  l eader s  
i n  t h e  sample 10 

Number of V i l l a g e  
Panchayats i n  t h e  sample 8 

Number of v i l l a g e s  i n  t h e  
sample 20 



APPENDIX I3 -- 
AbJALYSIS OF QUESZ'IONNAIRES 

A tota.1 s f  36 personal  q u e s t i o n n a i r e s  were a d m i n i s t e r e d  

i n  t h r e e  d i s t r i c t s  !two, K a i l a l i  and  D o t i  i n  S e t i  % o n e ,  

and o r ~ e ,  Dxleldhurn ic f i ahaka l i  Zone) of F a r  Western Ncpal .  

Of tkie t h r e c ,  D o t i  a n d  Dadeldhura  a r c  i n  Hi1.I.s trhcrcns 

Kai.1.aJ.i i s  i n  t h e  ' I 'erai,  the n o r t h e r n  p a r t  of I n d o - G a n y e t i c  

p l a i n  . 

A s  c!ictated by time limitations and t e r r a i n ,  t h e  number of 

i n t e r v i e w s  conduc ted  a long  the Western Hills Road was 

l i r n i t s d  t o  3 6 .  However, it i s  b e l i e v e d  t h a t  t h e  in fo r rmt ion  

g a t h e r e d  provides,  w i t h o u t  l o s i n g  g e n e r a l i t y ,  c o n s i s  t e n t  

and v a l u a b l e  i n s i g h t s  i n t o  t h e  s o c i a l  impact i m p a r t e d  by 

t h e  p r o v i s i o n  of t h e  road. The q u e s t i c n i l a i r e s  were n o t  

f i ~ . i d  pre-tested b u t  t h e  u s e a b i  l i  t y  was m a t e r i a l i z e d  by  

s l i q h t  m o d i f i c a t i o n  and. a l t e r a t i o n  of t h e  c o n t e n t  i n  t h e  

o r i g i i l a l  ques t ions .  During the su rvey ,  no  s i g n i f i c a n t  

probLems were e n c o u n t e r e d  s i n c e  M r .  Tek  Bahadur Thapa 

(Economist) was engaged s t a r t i n g  from p r e p a r a t i o n  t o  

d d ! r ~ i i l i s t r a t i o n  of t h e s e  quas t i o n n a i r e s .  T h i s  a p p e n d i x  i s  

the result of 36 p e r s o n a l  i n t e r v i e w s .  

A .  G e n e r a l  

24 aRle 

Aye 

Occupa t ion  



D i s t r i c t  

Panchayat 

Ward No. 

Village 

Distance of Residence from Western H i l l s  Road. 

Membership i n  Organization 

Remarks about the  Respondent 

8 

B. . , Migration 

B.1. How long have you l ived  in,  t h i s  v i l lage?  If  e 

migrated, where did you come from? 

No. of 
Migrated' t o  ~ r o m  - Xnswers Years Lived 

'Kailal i ,  Geta Dadeldhura 3 . 9 , 2 0  and 20 

K a i l a l i  , Geta Baitadi  1 2 1  

Ka i l a l i ,  Geta Ka i l a l i ,  Sripur 1 6 

Doti Rolpa 

Who was the previous res ident  on land? 

In  Ka i l a l i  d i s t r i c t ,  4 of t h e  previous res idents  

were Tharus ( l o c a l ) ,  1 was from Pokhara (Gandaki 

Zone) and i n  Doti, t h e  previous occupant was loca l .  

Where d id  he (previous res ident )  go? 

Three Tharus migrated t o  Kanchanpur (adjoining 

d i s t r i c t ) ,  t h e  one from Pokhara went back home. 

The rest (32) were loca l .  



C. Farming 

C . 1 .  Have you changed your farming p r a c t i c e s  i n  t h e  

p a s t  few yea r s?  Yes/No 

Dis tance  from WHR 3 Yes 

TOTAL 

The reasons given f o r  n o t  changivg t h e i r  farming 

p r a c t i c e s  were t h e  lack  of i r r i g a t i o n  and p roper  

marketing f a c i l i t i e s  ( e s p e c i a l l y  f o r  whea t ) .  

C . l . l  I f  yes ,  were you able t o  i n c r e a s e  product ion? Yes/No 

Distance from WHR 3 Y e s  Number of Answers 

0-1 km 86 1 4  

TOTAL 90 

I n  one c a s e ,  t h e  respondent unable t o  i n c r e a s e  

product ion  s a i d  t h a t  t h e  s o i l  f e r t i l i t y  w a s  de te-  

fidfdcifig Bceduso of f o r e s t  degradat ion .  



Distance  Chemical Improved Improved P e s t i -  N o .  uf 
from WHR F'erti'li'ze'rs Va'riet'ies Meth'o'd's cid'e'a ' B r u i t s  Anvwers 

- - --- 

Percen t  Users' , , 

0- 1 km 57 86 2 2  57 29 3.4 

TOTAL 50 

The major f a c t o r  c o n t r i b u t i n g  t o  i n c r e a s e d  a g x i c u l t u r a , l  

product ion  was t h e  use  of  high y i e l d i n g  v a r i e t i e s .  

Half of t h e  respondents  ( 1 4 )  p r a c t i s e d  indigenous 

o rgan ic  source  o f  f e r t i l i z e r  (farm yard  manure). 

Chemical methods 'of a g r i c u l t u r a l  p e s t  c o n t r o l  

were i n  i n c r e a s i n g  use.  F r u i t  p l a n t a t i o n s  (apple ,  

p e a r ,  c i t r u s )  a z r e  of  r e c e n t  i n t r o d u c t i o n .  

C . 2 .  How do you g e t  t h e  i d e a  of  improved farming? 

Source % Y e s  

Government Agency (ADO/JTA) 56 . ,  

A g r i c u l t u r a l  A s s i s t a n t  11 

Neighbor 14 

Radio L i s t e n i n g  0 

P u b l i c a t i o n s  

Tra in ing  

More than  h a l f  (20) of  t h e  respondents  r ece ived  

t h e  i d e a  of  modern a g r i c u l t u r a l  technology from 

t h e  government ex tens ion  agents .  Equal number of  



farmers  (5  each)  r ece ived  t r a i n i n g  and consu l t ed  

neighbors  f o r  improved farming. Four con tac ted  

a g r i c u l t u r a l  a s s i s t a n t s  i n  t h e  v i l l a g e .  None 

l i s t e n e d  , t o  t h e  r a d i o  and read  p u b l i c a t i o n s  f o r  

t h e  purpose. 

C .3 .  Where do you g e t  modern a g r i c u l t u r a l  i n p u t s  

( seed ,  f e r t i l i z e r ,  p e s t i c i d e  e t c . )  from? 

Source 

A g r i c u l t u r a l  Inpu t s  Corpora t ion  

%' Y e s  - 

Cooperat ives  25 

Neighbors 1 4  

Most respondents  (15, from t h e  H i l l s ,  i .e. ,  

Dadeldhura) purchased a g r i c u l t u v a l  i n p u t s  from t h e  

government owned c o r p o r a t i o n  (AIC)  . The T e r a i  

( K a i l a l i )  farmers  g o t  t h e i r  i n p u t s  from v i l l a g e  

coopera t ives ,  whereas t h e  farmers  from Dot i  had no 

access  t o  e i t h e r  o f  t h e  t w o  and s o  purchased from 
b 

neighbors .  

C.3.1. A r e  they  ( a g r i c u l t u r a l  i n p u t s )  a v a i l a b l e  when you 

need them? 

Dis tance  from WHR ' 8 Y e s  Number  of '  Aliswers 



G e n e r a l l y ,  t h e  a g r i c u l t u r a l  i n p u t s  were a v a i l a b l e .  

S i x  fa rmers  r e p o r t e d  t h a t  t b e  i n p u t s  u s u a l l y  

a r r i v e d  l a t e  i n  t h e i r  p l a c e .  

C.4 IIow do you market  yotir produce? Which i s  t h e  

main market  c e n t r e ?  

A f t e r  t h e  road  p r o v i s i o n ,  some p l a c e s  a long  t h e  

road  have emerged a s  market  c e n t r e s  which s e r v e  

t h e  a r e a s  i n  t h e  v i c i n i t y .  Geta ( i n  K a i l a l i ) ,  

Pha l tunde ,  Gaira, Budar, and ~ a d e l d h u r a  ( i n  ~ i 1 1 s )  

are t h e  examples. 

Produc ts  commonly marketed i n c l u d e  paddy, wheat  

and T o r i  (O i l s eed  c rop )  i n  t h e  T e r a i  and m i l k ,  

ghee,  vegetables, f r u i t s  and p o t a t o e s  i n  t he  H i l l s .  

D .  Food Consumption 

D.1. ,Do you f i n d  any s i g n i f i c a n t  change i n  your  (your  

family's) food h a b i t s  a f t e r  t h e  road p r o v i s i o n ?  

Yes/No. 

D i s  tdriie, f fom WHR % Y e s  Number - of  Answers 

0- 1 kfi 75 16 

2= 5 k~ 
! 80 15 

6-j.8 kril 27 - 5 - 
TOTAL 70  36 



D . 1 . 1 .  I f  yes ,  how? 

Distance ' Increased  use of No. of 
from WHR Vegetables Cerea l s  F r u i t s  Answers 

Percent  Users 

TOTAL 97 32 22 28 

The most s i g n i f i c a n t  change t h a t  has occurred i n  

food h a b i t s  i s  t h e  inc reased  consumption of vege- 

t a b l e s  followed by c e r e a l s  and f r u i t s .  

D . l . l . l  Where does the a d d i t i o n a l  amount come from? 

Distance No. of 
from WHR Home Grown Purchased Answers 

( 8  growers) ( %  buyers) 

TOTAL 90 

~ a j a x i t y  of t h e  inc reased  food consumers ( 2 5 )  grow 

the add i t i ona l  food by themselves. Others purchase 

the& gham neagby markets e.g. Dadeldhura, Gai ra  

and Biddar. ~ c c a d o n a l l y ,  vege tab les ,  f r u i t s  and 

h a d  gra ins '  afe imported i n t o  t h e  H i l l s  f rom ' the  

Terai. Vegetables and f r u i t s  a r e  a l s o  found t o  have 

been grown and marketed i n  t h e  H i l l s .  



E. Hea l th  

E.1. Whom do you c o n s u l t  when you are s i c k ?  

Almost a11 informants  ( 3 4  of  36) v i s i t e d  t h e  

h o s p i t a l  f o r  t r e a t m e n t .  One used Vaidya (homo- 

e o p a t h i s t )  and t h e  o t h e r  remained a t  home and d i d  

.never  v i s i t  a h o s p i t a l .  

F. Family 

F.  1. How many members a r e  you i n  t h e  f ami ly?  

The in fo rman t s  g e n e r a l l y  l i v e d  i n  a  j o i n t  f a m i l y  

( 2 8  of 3 6 ) .  The average  number of f a m i l y  members 

was 13 ,  maximim-being 3 1  i n  one c a s e .  O the r s  

( 8  of  36) l i v e d  i n  a  n u c l e a r  f ami ly  w i t h  an  

average  members o f  6 ( sons  1.6 and d a u g h t e r s  2 . 4 1 ,  

maximum be ing  9 .  

F . 2  Do you p r a c t i s e  fami ly  p l ann ing  methods? Yes/No. 

D'ista.rze from WHR 

0- 1 km 

% Y e s  Number o f  Answers 

38  16 

TOTAL 34 36 

The t e s p ~ r i d e n t s  who p r a c t i s e d  f ami ly  p l a n n i n g  

methods (12 of 36 o r  3 3 % )  r e s o r t e d  t o  bo th  permanent 

s t e r i l i z a t i o n  (7) and temporary c o n t r a c e p t i v e  

methods (5). 



- I -  

F.2.1 If not, why not? 

The reasons given for not practising family 

planning methods were -- unawareness (5), self 
control (3) , few children (12) , shaman (1) , 
unwillingness (1) , and frustration (1) . One was 

.planning to practise soon. 

G. Education 

G.1. For how many years did you go to school? 

Schooling 

No school 

Number of Respondents 

1 

1-5 years 13 

6-10 years 19 

10t years 3 - 
TOTAL 36 

G . 2 .  : Do you send your sons and daughters to school? 

Distance 
from WHR 

8 Yes No. of Answers 
~onsDaughters Sons Daughters - - 

0- 1 km 100 71 15 14 

2- 5 km 100 80 12 10 

6dl8 km - 100 25 - 3 - 4 - 
TOTAL 100 68 30 28 



A l l  informants educated t h e i r  sons.  The g i r l s  

were* no t  educated because t h e r e  was no t r a d i t i o n  

t o  send them t o  school  (6) , t h e  p a r e n t s  were 

poor (1) , and t h e  g i r l s  h e s i t a t e d  t o  go ( 2 )  . 
H .  Miscellaneous 

H . l .  bo you use t h e  road f a c i l i t y ?  Yes/No. 

Distance from WHR % Yes Number of Answers 

0- 1 km 81 16 

6-18 km 100 - 
TOTAL 86 

Three respondents who d i d  n o t  use  t h e  WHR were 

from the  Tera i .  The r e s t  ( 2 )  were from Dadeldhura 

who bought t h e i r  e s s e n t i a l  commodities from t h e  

l o c a l  market c e n t r e .  

H . l . l  I f  s o ,  on t h e  average,  how many t imes a y e a r  do 

you use the t r a n s p o r t a t i o n  f a c i l i t i e s ?  For  what 

purpose? 

Occupation No'. of v i s i t s / y e a r  No. of  Answers 

Shopkeepers 24 7 

Behers 3 - '2 4 - 
8 31 TOTAL 



Businessmen were using the road facilities most, 

primarily for transporting goods. Other users 

occasionally moved out to visit their relatives 

and to look after farming in the Terai (generally 

* Kanchanpur). At times they also brought essential 

commodities like salt, sugar, clothes, etc., from 

the Terai. 

If you need, loan, where do you borrow it from? 

For what purpose? 

Distance Cooperatives No. of 
from WHR or Bank Neighbors Answers 

' Perc'ent' " ' 

0- 1 km 75 25 12 

6-18 km 67 - 
TOTAL 72 

Thirteen informants borrowed for agricultural 

purposes, four each for household expenses, and 

for business. 

Rural Income 

What is your main source of family income? 

A 1 1  informants had agriculture as their main source 

of family income. Besides from agriculture, 23 



informants de r ived  t h e i r  income from o t h e r  sources  

a l s o ,  v i z . ,  government s e r v i c e  (12) , business  (7) 

and u n s k i l l e d  l a b o r  (4) . 

Has your  family income inc reased  r e l a t i v e l y  a f t e r  

t h e  road p rov i s ion?  Yes/No. If yes ,  how? 

T h i r t y  one respondents r epor ted  i n c r e a s e  i n  t h e i r  

family income. Most i n c r e a s e s  (17 of 31) were 

a t t r i b u t e d  t o  s ~ v i n g s  i n  time and t r a n s p o r t a t i o n  

of goods. Fourteen informants  r epor ted  t h e  

i n c r e a s e  due t o  inc reased  bus iness  t r a n s a c t i o n s .  

Resource Endowment 

Farm S ize  

I r r i g a t e d  Unirr igat ,ed Total 

' Ropani* ' , , '  

Tera i  2 119 121 

H i l l s  9 - 37 - 46 - 
TOTAL 7 54 6 1  

* 1 Hectare = 20 Ropanis. 

Livestock 

Average Numbers/Household 

Buffaloes 

Cows 

Bullocks 

Goats 



Revegetat ion 

Do you occas iona l ly  encounter  f l o o d s ,  l a n d s l i d e s ,  

etc.? Yes/No 

I f  y e s ,  what measures have you taken t o  overcome 

t h e s e  c a l a m i t i e s ?  

Twenty-four respondents  answered a f f i r m a t i v e l y  t o  

t h e  f i r s t  ques t ion .  A l l  occurred  i n  t h e  H i l l s ,  

excep t  one i n  t h e  Terai where t h e  f lood  damaged 

t h e  crops .  None h a s  taken  any s t e p  t o  overcome 

t h e  f l o o d s  and l a n d s l i d e s .  

Have you heard of  a f f o r e s t a t i o n  program? Yes/No. 

Two-third (24  o f  36) were aware of  t h e  government 

e f f o r t  t o  r evege ta te .  

Do you p r a c t i s e  t r e e  p l a n t a t i o n ?  Yes/No. 

S i x t e e n  (of 36) informants  p l a n t e d  trees. 

Most of  t h e s e  (9  of 16)  are f r u i t  t r e e s .  Others  

p l a n t e d  trees f o r  Panchayat F o r e s t s  ( 5  of a) and 

f o r a g e  t r e e s  f o r  l i v e s t o c k  ( 2  of  16) . 
Please g i v e  t h e  source  and t i m e  taken  t o  c o l l e c t  

f i rewood,  fodder  and d r i n k i n g  water .  



I t e m s  
Time taken f o r '  e'ach t r i p  ( H r s .  ) 
Now - ' Ten years '  aqo 

Firewood 5.2 2 . 4  

Fodder 4 .8  2.5 

Water 18 min. 25 min. 

The t i m e  t aken  t o  c o l l e c t  fuel-wood and fodder  f o r  

l i v e s t o c k  has  doubled i n  a  decade. Most (35 o f  

36) c o l l e c t e d  firewood f r o h  t h e  f o r e s t .  One managed 

t o  g e t  i t  from h i s  own p l a n t a t i o n .  The fodder  f o r  

l i v e s t o c k  g e n e r a l l y  came from t h e  f o r e s t  i n  H i l l s  

(29 o f  3 6 ) .  The t i m e  taken  f o r  d r i n k i n g  wa te r  has  

decreased  by 7 minutes.  Th i s  is  a t t r i b u t a b l e  t o  

t h e  p r o v i s i o n  of polythene p i p e s  f o r  t h e  purpose.  

The Terai r e s i d e n t s  had e i t h e r  t h e  hand pumps ( 4 )  

or  t h e  deep w e l l  (3)  a s  a source  of  d r ink ing  water. 

E igh t  H i l l s  r e s i d e n t s  had t h e  p r i v i l e g e  of  d r i n k i n g  

water p r o j e c t s .  The rest depended on n a t u r a l  

sources  l i k e  s p r i n g s  (17) and steams i 4 )  . 
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M r .  Ajambar R a i ,  A I C ,  Branch O f f i c e ,  Dhangarhi  

D r .  S h e r  B.  Chand, K a i l a l i  H o s p i t a l ,  Dhangarhi  

PERSONS CONTACTED 

dFf1dE&3 CONTACTED - 

M r .  Maheshwar Ram J o s h i ,  T r e a s u r y  and  Accounts  

C o n t r o l l e r  O f f i c e  Dhangarhi  

M r .  Ram Bahadur Khadka, H a n d i c r a f t s  S a l e s ,  Depot ,  

Dhangarhi  

M r .  B i r  Bahadur K.C., C o t t a g e  and R u r a l  I n d u s t r y  

Development S e c t i o n ,  Dhangarhi  

M r .  P.D. Subhash,  DEO, Dhangarhi  

M r .  Ram L.P. Dhami,-ADO,  hangarh hi 

M r .  Laxmi D .  P a n t a ,  A g r i c u l t u r e  S e c t i o n ,  Dadeldhura  

M r .  J i t e n d r a  B. B a s n e t ,  Ch ie f  ~ i s t r i c t  O f f i c e r ,  

Dadeldhura  

M r .  Ganesh P. B h a t t a ,  Chairman, Distr ict  P a n c h a y a t ,  

Dadeldhura  

M r ,  Basan ta  K .  Shah,  Family  P l a n n i n g  Officer, Dade ldhura  

M r .  Maheshwar L .  S h r e s t h a ,  Dadeldhura-Dot i  Road P r o j e c t ,  

Bhatkanda 

M r .  A . K .  Dhungana, DOR, Kathmandu 

M r .  Bhubaneshwar K h a t r i ,  F i n a n c i a l  C o n t r o l l e r  G e n e r a l ,  

1. D i s t r i c t   ducati ion O f f i c e ,  Dadeldhura  

2. Excise  Tax O f f i c e ,  Dhangarhi  4 

1 .  



3 .  D i s t r i c t  O f f i c e ,  Dhangarhi 

4 .  . ., S e t i  Zone P o l i c e  O f f i c e ,  Dhangarhi 

5. K a i l a l i  F o r e s t  Divis ion ,  Dhangarhi 

6 .  Cen t ra l  Bureau of S t a t i s t i c s ,  Kathmandu 

7 .  Nepal Food Corporat ion,  Kathmandu 

8 .  Of f i ce  of t h e  Co-ordinator,  Mahakali I n t e g r a t e d  

Rural Development P r o j e c t ,  Kathmandu 

9 .  Department of Food and Agr icu l tu re  Marketing 

Serv ices ,  Kathmandu. 
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PLACES VISITED FOR PERSONAL INTERVIEWS 

.District  V i l l a g e  Panchayat  Vi'l'l 'age 

K a i l a l i  Geta Mohanpur 

Geta Geta 

Saha j p u r  Bayla 

Dadeldhura Gha t a l  

Gha t a l  

Gha t a l  

Gha t a l  

G h a t a l  

Gha t a l  

Gha t a l  

Gha t a l  

Gha t a l  

Gha t a l  

G h a t a l  

Bhadrapur 

Chipur  

Gankhe t 

Kande 

Shera  

Birakham 

Pa th roda  

Haat Gaon 

Shand 

J o s h i n a  

S h o l p a r i  

Chi rke  t t e  

Kari Gaon 

Maurada 

Bhuteun Balnek 

Chaundi 

Hartola 

Chha t iun  Budar 

Ghanteshwar Gaira Badakhet  

Ghanteshwar Nikane 
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Appendix Table A .  

Land-use Data f o r  S e l e c t e d  Distr icts ,  Far  
Western, Nepal 

(Area i n  h a .  ) 

- 
D i s t r i c t  

Kanchnn- 
Category 3 :  t i  Bajura D a t i  B a i t a d i  Dadeldhura K a i l a l i  

..-.---,- -- Pur 

T o t a l  341261.1 203632.6 208771.3 132109.2 151144.9 327864.4 164399.7 
- . . , . . . . . '- 

Source: Land Resouteo Mapping P r o j e c t ,  Land Use Report - 1983. 

Note: F = F o r e s t ;  F1 - Forest (Hardwood, Coni fe rous ,  Mixed Coni f . ,  Mixed 
hardwood) 

F = ForeSf (Hirub, Protection f o r e s t ,  Burned f a r e s  t ,  P l a n t a t i o n  f o r e s t )  2 * 

C = Cul t iva t i t i t i ;  Ci = diilslape c u l t i v a t i o n - l e v e l  t e r r a c e s ;  

C,i i 1 i i i ~ i ~ p 6  cuitivdtibn ; sl -aping t e r r a c e s ;  '. 
val1rr d b l c i t n t i o i i  ( w i t h  t a t s  and encroched a r e a s )  

u a Yrrai c u l t i v a t i o n ;  G = Grazing l and ;  0 = Others  (mised use ,  
4 s e t t l e m e n t ,  .,., ) 

R = Rock outcrop;  13 = Boulders ( a long - the  r i v e r s i d e  o r  ba r r en  too)  

L = Lake; lJMA = ~nrnap~bed Area 



AppendFx 
Table 8. Production of major crops in selected d i ~ t r i c t s  of' 

Far Western Development Region, Nepal, l 3 6 0 / 6 ' 3 ,  L9tlZ,/ft,.Fl. 

Pndd Maj. ze Wheat & Bar1 Millet: 
District 1.968 f69 %982/03 196€?J(;9T82/83 1568/69 L& 1968/I;.982/83 

Ba j hang 6,425 4,910 2,004 1,260 9,320 2,990 1,094 920 

B a i  t a d i  6,921 6,270 4,463' 2,830 5,596 3,310 906 1,100 
i 

Bajura 6,944 3,130 1,503 870 4,554 2,720 1,129 530 

C a- 

Total 133,409 137,210 58,450 45,210 42,070 62,340 8,883 9,350 

Source: See Table 1 for 1968/69 and 1982/83 data. 



- 
Appendix 
T a b l e  !:- Yields of Major ~ o o d g r a i n  Crops, S e l e c t e d  Districts, 

C F a r  Western Development R e g i o n ,  N e p a l ,  1 9 6 4 / 6 5  and 
1 9 8 2 / 8 3 .  - 

(In MT/ha) - 

Padd Maize Wheat Millet 
District 1.962 196475 198213 1962 196415 198213 1962 196415 198217 T962 1965 1.5g3 

--. --- 

Kailali 1.10 1.65 1.37 0.60 1.32 1.19 0.59 0.66 1.37 NA 0.82 1.0 [- 

Kanchanpuc 1.07 1.53 1.61 0.78 1.70 1.47 0.53 NA 1.d7 NA NA 1.0 

Dadeldhura 2.60 1.43 1.60 2.76 1.59 1.43 1.62 0.88 0.8 1.85 0.88 0.8 

Baitadi 2.26 0.99 1.90 1.67 NA 0.97 1.18 0.88 0.9 1.16 NA 1 . .L  

NA = Not Available 

I 

Source: F o r  1 9 6 2  and 1 9 6 4 / 6 5 ,  See (1) T a b l e  1. 

F o r  1 9 8 2 / 8 3 ,  S e e  ( 2 )  T a b l e  1. 



Appendix Number o f  Users of Family p lanning  Methods, K a i l a l i  
Table  D Distr ict ,  Nepal 

Methods 1978/79 1979/80 1980/81 1981/82 1982/83 
Number 

.... I ,  

Male 270 219 4 9 4  5 8  1. 1,091  

Con tracepd 
t i v e s  

Female 230 

Surgery Both 53 - a/ 281 246 b/ 252- 
- 

Source: Kailal i  H o s p i t a l ,  Dhangarhi 

a/ - No program 

b/ - 207 female  + 45 .male ) 

~ p p e n d i x  Number of Users o f  Family p lanning  Methods, 
Table  E Dadeldhura D i s t r i c t ,  Nepal 

Methods ' 1981/82 1982/83 

Number. - 
C o n t r a c e p t i v e s  2,029 4 ,438 

Surgery  88 219 

Source: Family P lanning  O f f i c e ,  Dadeldhura. 

The office was opened a t  t h e  end o f  1980/81 f i s c a l  
yeaf. 



A P P E N D I X  

This appendix includes selected project reports 

and documents including the PASA agreement covering 

the LSS review team. These documents are not 

included in all copies of the report. 


