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LOUIS BERGER INTERNATIONAL INC, ‘ARCHITECTS~ENGINEERS ~ECONOMISTS~
AND PLANNERS
RAHVMAN AND ASSOCIATES LIMITED 145 MOTIJHEEL COMMERCIAL AREA
2ND FLOOR, G.P.0, BOX NO, 902
CABLE: BERGERENG
TELE: 25022, 256020

The Secretary, July 20, 1978
Ministry of Local Government,

Rural Development & Co-operatives,

Govt. of thc Peuple's Republic

of Bangladesh,

Secretariat Building

Dacca.,

rural Roadg Study

Dear Sir,

In accordance with the provisions of the contract entered inte
between the Government of the People's Republic of Bangjadesh
and Louis Berzer International Incorporated in assgeiation with
Rahman and Associates Ltd. dated February 20, 1978, transmitted
herewith are five copies of the draft report covering Phase I

of the Study. The draft is presented in five volumes: A Summary,
covering methodolpgies, findings, and recommendations; and four
District Profiles, one for each of the districts sejected for
rural road development. ‘

To our knowledge, this project is unique in the sense that the
various aspects of rural life and development potential have
been taken into account in framing our recommendations for the
construction of rural roads networks. With the above aim, the
contract specified a number of related objectives, viz.

1, The selection of four districts most in need of rural
road development;



The Secretary
Ministry of L.G.,R.D., & Co.op.

Page Two

2, The construction of district profiles that describe and
ahalyze all significant physical, economic, environmental
and socioecononmic aspects and activities;

3. The development of a rural road network in each district -
'« consisting of-priority roads recommended for
construction;
4, The priority ranking of the four districts to determinc

the sequence of construction, district by district.

During the 15 day review period provided in the contract for
the Phase I draft reports, the consultant will be fully at the
disposal of government and USATD for consultations covering
all aspects of the draft report, Simultaneously, the
consultant plans to push ahead on those aspects of Phase IT of
the Study that do not require field work.

Sinccrely,

Elorri f 207
EDWARD s, PRENTICE
ESP:sh PROJECT I.ANAGER

Copy tot+ 1. The Planning Commission
2. USAID Dacca,
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I. EXECUTIVE SUMMARY

A, District Selection

All nineteen districts of the country were subjected to
intense analysis and to a scoring system that took into
account the foll,wing factors;

1. Existing Transportation Network

2. Agricultural: potential for production in
Food Grains

3. Socioeconomic factors
4. Institutional factors

The scoring of the districts was constructed so that the
district with the highest scores in each division reflected
the one most in need of rural road development. These
districts were:

Faridpur
Patualkhali
Rangpur
Sylhet

B, Digstrict Profiles

A district profile has been constructed for cash of the four
selected districts. These are presented in separate Volumes
and cover in considerable detail all significant asvects of
physical, economic, enviroamental and gocioeconomic
characteristics of each district. Special emphasis was
given to describing the present transpert networks and
soliciting nominations from district, subdivision and +hana



officers Zor their road censtruction priorities. T™e tables
alens in sections III and IV of this veluwe vividly {llustrate

~the need of all four districts for an improved and more
extensive rural road netwerk.

T™he consult.nt has developed a recommended rehd netwerk fop
cach distriet. based on data cellsoted and Rore detpiled
information obtained by interview and questiomaire at the
digirict, subdivisien and thana levels of local goverument.
A1l of the rosds in the recommended hetwork were neminssel zs
priority requirenents by local offielels., e Rey date ror
sach Rotwarks are given in Table 1 and are shewn In the Bape
presented in figures 5 through 8 in $ection VI that eentains
description of the district recommsided net wordks .

TABLE 1
DISTRICE ROAD NETWCBK SUNNAR IES

Road Data Paridpur  [Patuakhali | Rangpur S;ylhotl
RNo. of sogments 29 14 28 T 17
Total mleagé 224, 5 151.0 239 J{ 169
Taigzqcmu% $32.78] % 25,41 $ 20.6 M| $ 17.6 M.
Cest per mile $145.7 v | $168 T $ 86.4 7| 8107 T




D. District Rank Order

The rank order assigned to the four selected districts by
the consultant is: : '

Faridpur First
Patuakhali Second
Rangpur Third
Sylhet Fourth

' This rank order is firmly grounded upon the data and findings
that were collected and analyzed initially for the Distriect
Selection Report presented on April 20, and on additional data
collected for the preparation of the District Profiles that
are presented in Volumes II through V of this Report. The
comparative tables drawn up covering the four selected
districts in Section IV of this Summary Volume by themselves
alone leave littel doubt concerning. the rank order of the
districts. Finaliy, the repeated visits to district
headquarters, subdivisions and thanas and the many interviews
coniuicted with loecal officials provided further evidence
that the rank order assigned is indicative of the most

urgent rural road needs.




II. INTRODUCTION

In any country where the agriculture sector contributes over
50 percent to its gross domestic product, adequate and
efficient transportation of agricultural inputs and produce
in rural areas becomes paramount in importance. Bangladesh
is such a country. Though rivers are a major means of
transport in many districts, in some parts of the cguntry
river transport is only possible for a part of the year,
Since roads generally are an important mode of communication,
it follows that in an agriculture-oriented economy, the
provision of rural roads is vital to national development.
The absence of a road system integrated with the river and
rail transport networks constitutes = severe constraint to
development activities in all sectors. Without rural roads
any meaningful and sustained rural devclopment will be
difficujt to achieve.

There is no doubt that the mileage of all-weather roads at

the district and thana levels is sorely deficient in
Bangladesh. Several districts or areas within districts

have been completely bypassed in rural road construction,
Statistics show that districts or areas have also been bypassed
by many other development schemes, very often because of the
lack of transportation facilities. Therefore a road
development project would have a major impact on other
development efforts in these areas.

To design this project the Scope of Work for Phase I was
divided into two parts. First, a methodology was developed
to select one distriect from each of the country's four
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divisions for rural road development. Details of the
methodology together with the consultant's resuijt are to
be found in the special Report, District Selection Report,
April 20, 1978.

The second part of the Phase I Scope of Work required the
consultant to construct a profile for each selected district
that would include s,cial, institutional, economic,
environmental and transport baseline data and a preliminary
network for rural road development including costs. Based
upon the data contained in the District Selection Report and
the profiles, the consultant was then to rank order the four
districts to identify the relative urgency for rural road

development.

This draft final Report, Phase I, summarizes:

1. The method of selection for the four approved
districts;

2. The district profiles;

3. The rank order of priority ameng the four
distriets in terms of rural road necds;

k. District road networks with reliminary costs
and construction planning daga by road.

The four district profiles with details on their
recommended road networks are presented in separate volumes,
numbers II thr.,ugh V,

The five volumes - - Summary and four District Profiles = -
together constitute the Phaso I Report for this project.
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IIT. DISTRICT SEILECTION FOR RURAL ROAD DEVELOPMANT

The District Selection Report submitted to the Ministry and
to USAID on April 20 details the approach followed ancd the
factors considered in selecting one district from esach divi-

sion for rural road development. In that report, the trang-
port networks of all nineteen districts in Bansladech were
examined. Seven districts were found to have relatively good
existing transport networks and these were eliminated from
further project consideration., The twelve remaining dis-
tricts were subjected to further intensive analysis and then
ranked on the basis of the following factors.

1. Existing transportstion network

2. Agricultural potential for increased precductinn
in foodgrains

3. Socioeconomic Food grain production per person,
famine area, frequent flooding

L, Institutional

The scores for each of the four factors analyzed were then
summed. The districts with the highest scores were selected
as taing most in need of rur:l road development. The scopes
for the highest two districts in each division are shown in
Table 2.
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TABIE 2
DISTRICT SELECTION SCORLS

Division District Score
Chittagong Sylhet #1 21
Comilla #2 10
Faridpur #1 30
Dacca Dacca #2 13
Patuakhali =~ # 25
Khulna Jessore & : {
Barisal #2 6 |
. . Rangpur #1 22
Rajshahi Rajshahi #o 20

The districts recelving the highest score in ench division &
Sylhet, Faridpur, Fatuakhali and Rangpur « «  wore rocciicnled
by the e nsultnt for ror-l ra-ds Aovelonment .

Government apgroval of he recommended dimtrigts Wee communi.-

cated to the consult-nt on the datas 10 heds
Faridpur & gyinct Apmil 28
Patuakhali liny 173

Rangrur Jine 1
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Iv. DISTRICT PROFILES

The four districts selected for rural road development are
described in considerable detail in the District Profile
Volumes II-V, In this swmmary, only brief describptions and
comparisons are presented.

The four districts are very different in terms of populstion,
land utilization, agriculture and communicaticn, However,
what these districts have in common is a lact of a good
transportation infrastru-ture, either for tie district as a
whole or for specific areas within the discrict.

As shown in Table 3 Rangpur, Sylhet and faridpur arc threc of
the most populous districts in Bangladesh, while Patuvakholi
is one of the least. All four districts are extremely rural
as more than 95% of their populatios reside in rural Areas.
Faridpur is also one of the most deasely populoted districts
in the country. All four district: rank very high in their
percentages of rural population.

TABLE 3

DISTRICT DEMOGRAPYIC DATA

s et 196174 % %
Populution De“°lt5‘ Population| Urban| Rural

|  Growth
Faridpur L,060,000 | 1,658 | 27.7% 3% 97%
NR (8) (5) (18) (12) | (3)
Patuakhali }1,499,000 870 25,6% 2% 987
NR (17) (18) (19) (18) (1)
Rangpur 5,447,000 1,577 L3.5% 5% 95%
NR (4) (9) (9) (9) ()
Sylhet 4,759,000 1,006 36, g 3% 97%
NR (5) (15) (13) (1z) | (3)

N.R. denotes Naticnal Rank
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In area, Sylhet and Rangpur are two of the larger districts
in Bangladssh while Patuakhali is one of the smallest(see
Table 4), Among the four districts, Faridpur has the hizhest
cultivation intensity ratio, which is the ratio of cultivated
land to cultivable land and the lowest acreage of cropped land
per person, These statistics reflect Faridpur is high popula=-
tion density. Rangpur has the highest cropping intensity in the
nation as on averase it annually grows 1,79 crops or each acre
of cultivated land. In contrast Patuakhali has the has the
lowest cropping intensity ratio and only averages 1.25 crops
ber acre each year,

TABLE 4
DISTRICT LAND UTILIZATION

Area | Total Net Total {Culti-!Cropp-[Net
District in Cultiv-{ Cropped|Cropped|vation ing Cropped
Square| able Area Area Inten~|Inten-|Land
miles | Land sity |sity |per
Ratio !Ratio | person_
Faridpur 2,669 | 1,282 1,197 11,832 |93.4% 1153.1 +29
NR 13 10 8 6 3 9 13
Patuakhali | 1,675 713 650 811 91,2% |124.8 243
NR - 17 17 16 16 10 i8 1
Rangpur 3,701 |1,8hs5 1,698 | 3,035 |92 178.,7 .31
NR 6 L 3 2 8 1 9
Sylhet b,783 12,039 1,816 | 2,477 |89.1% |136.3 " .38
NR 3 2 2 3 13 14 5

N.R. denotes National kank
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Rice is the major crop grown, but because of ecologicnl
differences the particular rice crops vary greatly in each of
the four districts. Mixed Aus and Broadecast Aman are the main
rice crops in Faridpur, Aus and Transplanted Aman are predo-
minate in Rangpur, Aman and Boro are the mjor crops in Sylhet
and Transplanted Aman is the most important in Potuakhali,

As shown in Table 5, Sylh:st ond Ranepur are two of the orgest
foodgrain producing districts in the country and along with
Patuakhali are scelf sufficisnt in foodgrain vroduction. Ferid-
pur is not, 2nd nationally it ranks ncxt to last in foodgrain
production per person. Thus the very low foedaorain yields per
acre and the extremely low usage of Hish Yielding Varvicties in

the district,.

TABILE 5
DISTRICT FOODGRAIN PRODUCTION

Total Food |Acres [Total Foodgrain | Loodgemin |Foodgrain
DISTRICT Grains Acres| (1,000) Production Yiclad produc-

% % % % mound tion per

Localf HYV Total | Local{HYV Tetal | per acrc |porson

- o in w-unds
Faridpur 97 ? 1,403 |89 11 488,599 9.5 2.9
NR 1 19 8 1 19 13 19 16
Patuakhali |89 |11 785 |83 |17 | 379,010 13.1 .1
NR 18 12 17 2 17 16 10 2
Rangpur 91. |9 2,432 180 201,078,329 12.1 1.8
NR 3 15 2 6 13 3 13 3
Sylhet 85 [31: 2,233 |71 |29 |1,214,641| i4.8 6.2
NR 10 |9 3 10 |11 2 5 i
N.R. denotes National Rark.
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Low ylelds and low cropping intensity ratios arc a result of
the lack of agricultural inputs such as fertilizer and irri-
gation. Table 6 shows that each of the four districts ranks
extremely low in fertilizoer usage and that Faridpur, Patuakhali
and Rangpur have very low percentages of their cultivatsd acre-
age under irrisation.
TABLE 6
DISTRICT AGRICULTURAL INPUTS

District Inten- All | % of
Fertilizer sity ofl methods Acres
DISTRICT | Consumption | Ferti- j total Irrigoted
% of National] lizer |a rea 3
consumption, | Use Irricated .
Faridpur 1 7 66,630 3
NR - 19 15 14
Patuakhali 1 16 45,850 K
NR - 16 18 13
Rangpur 5 17 160,480 9
NR - 15 8 12
Sylhet 3 15 53,080 35
NR - 17 1 i

N.R. denotes National Rank.

Many of the programs that have becn devzloped %o increase agii.-
cultural production have been hampered by the poor trangportiae
tion networks in e=ch of thesc districts. Fasidonr and Patva.
khali have very little total road mileoage and oven lese paved
road mileage. Thercfore both districts arc acpendent upcn

river transportation (Se« Table 7). This causes particular
problems in Faridpur bzcause during the dry ccason when the watep

recedes, many peopleé are left without transvertation. in
Patuakhali it is during the veak flood time that NENY e
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become inaccessible, beczause the rivers become turbulent

In Rangpur and Sylhet the problems . are quite different.
These two districts have better existing ransport networks
than Patuakhali and Faridpur. Even so, large portions of
these districts lack basic transportation. The hror area of
Sylhet is one of the most neglected areas in Bangladesh and
eleven thanas there are devoid of any non-riverinc transpor-
tation., The same problems, although %o a lesscr extent,
affect Kurigram and Nilphamari Subdivisions in Rangpur Dig-
trict, Table 7 gives the road mileages for R&H and digtrict
roads for the selected districts.,

TABIE 7
DISTRICT ROAD MILEAGES

amr Total Per 100 Per Paved Per 100 per
DISTRICT  piles sq.mile 100,000 miles Sq.miles 100,000
person DErECnS
Faridpur 305 11.4 745 179 6.7 L,
Fatuakhali 262 12.0 13,5 46 2.7 3.1
Rangpur 2,675 72.3 49,1 280 7.8 5el
Sy]het . 966 2002 PO.B 230 408 Ll"l8

The poor transport networks not only hamper the distributica
of agricultural inputs inciuding agricultural extension se:i-
vices but they seriously constrain wlidening and diversifying
marketing options of many formers. In HMadaripur and Sariatpur
Subdivigions, lack of means of transport alternatives vnrevenis
jute farmers from transporting . their crop to market when the
flood waters recede, even though jute pricos are hizhor at
this time,
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In the haor area of Sylhet similar problems arisc and the
farmer often sells his paddy to the trader for 50% - 70% of

the price in the major markets.,

Table 8 shows the number of

major markets in cach of the four districts and the number
not served by an all-weather road.

TABLE 8

MAJOR DISTRICT WRARKAETS

. . No. of Major % of Markcts rot
District Markets served by all-
weather road
Faridpur L9 76
Patuakhali 9 78
Rangpur 43 83
Sylhet 24 L2




Ve DEVELOPMINT OF ROAD NATWORKS

The develonment of road networks in the rural arcas of Fari'ur,
Patuakhnali, Rwmnmgour and Sylhet wes carried out in five 1ist inei
aiepss

1. catablishing: road g bridise Aesi;n ecriteriag
2o wolicitins rond nominations from local o fici~ls;
3. voreliminary scrocningg of the nominstod roads
he  priority ranking of indiviluzl ron seomants: and

5. recommending integrate? roul nitworks for ench

district,
A, Desien Critarir

The design criteria for the clasa, scetion and .comotric
standards for the rural roads werc ndonted from bhc recomnondn-
tions prevarzd by an ad hoc committ:c for the Tronsnort Survey
Section of the Planning Commission of the Gavernmcnt, They
were submittaed to the Governmont and +o USAID Tor revicw an?d
aoproval by letters Aated May 11, 1978, The vl elnz= s
scketed for rural road censtruction by the Plannings Commission
are Class IV ~nd Clnss V., These nr definzd =g #0101 wes

Class IV ~ Paved roals coancetin: sublivisionsl and
thana hoeadquarters wnd oth .z “rinci=al
srowth ¢ :ntars,

Class V = Earth roads connceting thant "nl union
hendquartsrs with sce niary rowth conters,
Apnroximte two-wny hourly tr~ffic within
10 years of 20 passenger c-r cauivalints,
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The criterin for design of bridges for ths rural roalds was
¢oveloned by the consultant and discussed with chpineers in
the Ministry of Loéal Gov.rnment and Rural Develowwent, It
was agrcad thnt the bridices weuld be desipned for Singlece-
lane roadway »f 12 ft. with curb and railing only in o-un
arcas, hut with curb, sidewnlls - nd railing in develsHed!
loc~tions,

The structures are to be reinforced cnerete cnstruction
designed far a londing of H-20 trucks, Genernlly, structure
length sh=11 be linite? to 200 fuout for ceonomy rens-cong,
Watoerway oneningzs in oxcess of 200 fict shill be s-rve by
ferries,

Tynical scctinns for Class IV ~nd V ronds, bridoocs, geometric
design data an a proposed method for rzhabilit~ting oexisting

cmbankments are shown in Anoendix I, Bosic Sngincerine Data,

3. Ro~d Nominatiane 3y Lsenl OT{icinls

The comsultont visitod each of the four district headquarters,
subdivisions, and mast of th: thanas to discuss rural road
requirements with local officials, The asnronch used by the
consultant for ench visit was to arrange 1t the cutset a
Iarse mezeting in the istrict headquartors with the Denuty
Commissinncr, Subdivisisn OFficcers (5.D.08,) and disirict
officers of sovernment ministrics,

During this mceting the ohjectives of the stuldy were exnlained,
Particular emnhasis wns placed unon the econsmic e social
convenience imnacts of roads rother than ren's s-lely for
administrative use, At this sathering arransements for
follow=-on individual meetines with district officinls =nd
subdivisional offic.rs were made,
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Meeting with individual district officials were held to obtnain
an overall picture of develonment nrosrams nnd transportation
problems related to administering these progroas,

Meetings were thenheld in each subdivision with the 3.D.0s,
anl the Circle Officers for devoelonment and Azricultural

-

xtension Officers of all thanas in the subdivisione. Once
again the objectives of the study were oxnlained, 1In

)

~

aldition, questionnnires designed by the crnsultint woers
nrescented and exnlained to the 3.D.0. anl tho thana offici-ls,
In those questionnaires the officinls werce asked to lesipnate
and describe the four most immartant read requirements in
order or »riority for the thana councils or other local
officials, Those quostionnaires were comnloted and lat.r
collectad to he returncd to Dacca to he manped and analyzed,

Thana officials neminated roads that wore within their thana
houndaries, Subdivision and district roa? neminations
included roads that crosscd thana and subdlivision boundaries,

Tot2l milenge of the nominated roads and by c¢1ch district was:

Paridnur 813 miles
Patuakhali 507 miles
Rangmur 916 miles
Sylhet 943 miles

Totals 3,179 miles

It was from these road nominati:ns by the local levels -of
government that the nreliminary road networks for cach of the
listricts were dcvi:loned., Figures1 through 4 present maps
showing the rnad nominatisns by district.
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c, Prolinminry Road Sgroenigg

Obtwvisusly, it was not possible to inelude all of the rond
miloase noainase? by local offieisls in a rural roads
vroject without considurably serutiny and distillation,
Therafore, a screening nrrcoss was dovisad to rz’uce the
rond mileaze before finnl nriority rnking was iplied,

The criteria used in the serconing nrocess arc deseribe?

hriefly belows

1. Dual Nomination

A rozd wag ziven favorable treatment if nominated by mnre
than me level of loenl governmont (thana, subdivision ar
istrict),

2. Parallel Ronads

If 2 nronased vyl was within three miles of and Zenarally
oarallel to an oxisting rond, it was omitted, If two nominate
a2l reads wers roughly »mrallel, the one with the lowar »rinrity
r:tinr was oxeludod,

30 ) oad

Roads not eonnceting with an existing or nroposed road, a
rnilway station, an nirmort or a launch ahat wars excluded,
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L, Economic nor S-cinl 3.ncfi

Reads thot w-ull scrve no adiarant cconoanic or social nurnisce

wers excluled,

Tho resultiae ran! network f9r 2ach district was then crosse

checked to ansure thnt:

1., There were no sirnificant sans in the network
that neeis1l to be el~sad;

I3
91
(¢}

2, Fotentially hizh surolus acriculturel arcas
nat nalactedl: and

3. Digrster-nrone arcas were incluled,
After the initinl scroeonine of 411 neminote! raals and the
atjustment of the roo! nctwerk, the milon-e f£r each of the
nrolininary networks wag roluced to:
Fariinur 407 milcs
Patunkhali 326 milcs
Ran -wur 392 milcs
Sylhet 204 miles

Total 1,419 miles

D. Prisrity Rol Ranking

The arnroach used by the consultint to ~nnlyze tho scrcinad
road nciworks in each of the four listricts was adantesd and
refined from the World Bank Staff Woarkings Paner N-o, 241,

The Bcopomic Annlysis of Rural Road Projects (Ausust 1976),

The speeific fuide followed hy the ernsultint 4 tc be frund




in Annex IITI of this Jdocument nd is entitleld, "Prelimin ry
Sereening and 3el.ction of Rural Roads - A Framawork?,

The avstem devisud by the crnsultmt for the »ricrity rhnking
8 rural rends in ench of the four selected districts, howower,
rLRrLsunts o consideranle modification to thek nriaentad in
arld Bank Panur, Phe ranking; svatem ammlied in this nrejaset
hos been tuilore? €9 the rurl ¢ nditiong oxisting in Bonglae
desh and temmare?d in the lisht of the objectives of this
nrticular nrajact,

P
Tz ronkiog syetom consists of the identification ~nd wel shting
of sulocted henefit Tactors for each road,  The total weishted
22r Mmile Yonefit Sactars arce then cermoral to thoe estinnted
ner o mils easts For each rond.  This remlts in an artificinl
hancfit/eost rotin that cnn @13 1ly be ranked, raaa hy rond,
It sh-ull v strosse? thet this ratic does not zive a trus
henefit/enst rotis and doos not indiczte fevsivility,

2. Binaofit Factors

Five "hon.fit" factors were selected nd weichte? by the
¢ nsultont, These wers submitted o the government and USAID
for emmocnt in the iy 3, 1978 Monthly Renart, 2ach factor
wasg negsisned a weirht, with the total walrhis a3din: up to
100, The fictors were thoen divided into twelve suhcoaynonts
27l ench of those ws 18sirned a sub-weictht, The bonefit
factors, their subcommonants and their assigned weishts are
list2d in Tanle 9,
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JENEFIT FACTCRS AND WiIGHTS

-2l -

TABLE 9

Wedloht
Factor Subeccmnonent Factor Subcom= T tal
nonent
I. Pooul-tiong 1. Pomul~ti.n Donsity 10
II, Equity: 25
2., Emnloyment G :nerated 02
3. Thann Transnort Scoro 13
Iy, Famine/Disastor
Vulnerahility 05
5. Prusent unemploymont 02
III, Arricultur=-
al Poton-
tials 4o
6. Increase HYV acreacc,
incrensc cr-m intunsity
nunber of motential
irrismtizn schemes 15
7. Existing irrigntion
schemes in road zone of
influence 05
8. Ilarkets linked by road 20
IV, Other
teanomic
Activity: 10
9. Fishing, Aqro-nrocessing,
cottage industry, reonair
shons, 10
Ve Institue-
tionnl/
Adminisg-
tratives 15
10, Local Priority Ratings 05
11, Commletion of Thai/
Union Infrastructurec
Planc 02
12, Public Facilitics 08
sonpected
100 100
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With *he cstnblishacnt of the factors, their subcomm:nents
and thelir welsh*s, a measurcment unit for each subcomdonsnt
was leb.rmine?, Thore included such varied items as norson
nor o square mile, 1n index based unon the numher and size of
mirkcts in the road corridor, lecenl nrisrity ront ranks ~nd
wieth .r or not th2 aren wan not {~mine nronc, Jith such -
diveorge gqroun of mensuremont units and ron-ces, 2 standardizod
roting scenle of 0~100 h~d to be introduced,  Workshests,
instructi-n sh .ts and other Actbrils pert-inin: t~ the road

ronkins gvstom are included in Annenlix II,

Each r~2d in the screcened network was then :iven

~ obatel benefit frietor seore ncenrliag o Ui ranking schome,

3. Costs

Cante wore estinmnte? for cnch ro-d in the rurel rond n.tworks
by usingz the dA2sizn critorin for eithor 2 Class IV or Clase
royal desceribed carlicr, and vwlving unit eost firures for
1~tnr, ant.rinl, cquisment wnd structures, The dotaile? unit
crets used for the above items are ~ivin in A»nenidix I

Brgic Envincering Datn,  Eoch distriet nrefile volumce <lso

zmtiing 1 tnble nrosoenting eomstruction nlanning data for
the ronds in that district,

The construction cost fisures used in the rankinge system o

not include estimates for purchasin: tnd gbfglghingnr roads
tht miy nocd ~dditiecnnl rihts- of-W°wa1th few excenti.ins

the recommended ronds follow existing alianento. Howaevur,

the geometric standards 2donte! for the now roads will usunlly
require widths 1t ;round lovel several times s much ~s CXist=

ing rur~l 211 nments,
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b Ranking

Having deturmined rilative "henefit" and estimate? cnsts,
the mer mile henefit factar for ench riw was liviled by the
n.r mile eosts to zive a nrisrity riting., The roads in anch
district were then rankel by this rating,

In the wairhted bonefit ratings, r-ad sciment scrres veoried
from a low of 21,50 to A high »f 79.30., Pur mile costs showe?d
1 wide sorend, from $17 theusand ner mile to $393 thousnna
“er mile . The rating ritins thnt were cnleulated t2 rank

the roal gesments reachzd from a low of 0,13 to 2 hizh of
4,18, with the bulk falling helow 1,00 Wi ahove 0,25,

This ratins meth=d has the wlvanta-e of 11lawing the authorie
tics to draw A cut~ff lince wherover they desire, IFf a 250
mile network of road e'nstructi-n is dssire', the cuteff line
can he “rawn to inelulc 250 miles of rond, Similarly, the
cut ff linc ean be Arawn to limit the notwark £+ he erne
structe? to 200 m'les, or to 150 miles. This enablos the
authoritics to »lan the rurnl road arajeet in the licht of
bulretary cronstraints and still retain the meore immortant
r~11s,

Becnuse mrny wronnse? roads are lemendent on the construction
of other rois, some alliti ns or deletinng of individual rond
sermments were mnde outside of the nriority rotins systom,
Theose adjuztments ensured the continuity and accessibility

of the recommended rural ronl notwork,
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5 Dt Prehlens

Two 32t1 »r.-blems must he nt3?1 hore, As mentione? earlier,
nll af the »asic At~ uaed in estimnting costs for the roaad
ronking systen wera sunmlicd by loe~l officils who 1o not
hwve access to distanc: metsiring equinm:nt,

ITn 2 number 3P instances the ensultant was f£2ced with
Jdiscrennnci:a so groat s to quastion 711 estimtites ¢ neorme
ins ran? oap wridee lonitthe,  These were reo neiled whonevoer
infrrmntion wais av.ilanle from alternate sources. It sh-uld
ha stressel, however, that lensth affects costs nl hence
the nrinrity ranking ~siveon the ronls,

Tha bhanefit valucs assisnel nls ., viriet (inverscly) with the
eatimated longth of the r-nd, Thirs length catimatea are
imnortant in the calculatisn of bath honefits and conrts,

The *enefit valuas assirnad to tho roals were bnsel nrimerily
on iafarmatisn sumlicd by thanh officials t» the crasultant's
fiold stff ‘uring one ar more At e-~lluecticn trips, It

wag incvitahle that the denth and quality of the infrrewbion
sumlie? w uld vary. It follows thot the bhoenefit values a
assirnel in ths »riority r-tin,: systom vary with the ¢ molet-
nuss and accuracy nf the infarmition,



VI, RECOIWISNDED ROAD NET/02K

Tha f2ctors, weirhts and monsurement units leseribed in
Seetien Vowore apmlic! to ench of th. four sereunc? distriet
rur:l rnad n2twoarks., An “rhitrary cutoff lonocth of.: 200
mil.s was ~mliol to, Thz roads reemnenicd are shown by

listrict »n w8 5=8 "1 the n:tworks are Jeseriben Nelaw,

A, Fariiur

The rural roql network recommond?l for Faridwour District
crnsists ~f 29 roals totnlling wywreximately 220,55 miles,
Sixt.un of these rocamonde? rords are Clorss IV Rzads with

2 trEtl lencth of 131,5 miles, The romcining thirtoon rends,
trt~11line 93,0 miles, ~re Clane V rovtt, Tho tuthl eosti-e
neet network eost is $32.7 million, which av.r-. .5

amr ximntely $145,7  thensand mile,  Tho rods nd milen e
e listridbute! v subdivizicn ns fellows:

TABLE 10
FARIDPURs ROADS BY SUBDIYISIONS

Suhdivision No., & Conss of Roarls Totnl

Wil..a. o
33
13
L6

27.5
11
38,3
14
18
-3e
2

3
=
34

rm

=
<

<
OH'\G. o L.o%\n—-‘ - w RNIpown

Sad~r

<

Tntals
Gonluniln

<iH
<

THtals
Gomnalean Iv
[ IEERRY)
Madnrinur IV

Totals
SharistHur IV

Totng
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As shown in Tahle 10 the road mileage is fairly cvonly
distrihute? tarouchout the Aistriet, In adlivtion, the
propesed noetwork would link 29 major mrrkets not now sarved

by raads,

Initinlly the consultint had been favarahly disnased toward
meee eonstruction in Goanleanj Subdivision, “uat uvltimatoly
only three rovds were rocommendel, The reasins are that (1)
the subdivisisn will soon ha Llinkad to district hendguorters

by the new north-south R&H rond on the western side of the
tistrict; =nd (2) the cxtromely hich cost of builline rois

in 2rny narts of the subdivision, With the ¢ o recommenide?
roaas and the new R&H rond, c¢very thana in the subdivision will
be linknad by read with subdivision hedquarters,

The Irrrest number of roads and milense is reconncnde? for
the currently inaccess~hloe subdivision of Shariat-ur. The
suhiivision herdquarters nt Paloni; would e cnanscte to

¥2larinur and the main R&H row:d, Every thans in the sub-
Aivision would then hnve a rond link 49 Palons, This is
very imncrtant to Shariatnur as woater transnort is now the
only trans»:rt mide cand this for only »art of the yvear,

In M~darimur subdivision the main additisns are (1) the r:nd
connecting Sivennr thana with the main R&H read and (2) a
snine ro~l throuch the easiurn »Hart »f Kalkini Thana,

aridnur Sadar Sub?ivision h:s 1 better oxisting raad notwork
than ~th.r arcns due to the intersceetion of the Faridnure
Burisnal and Faridnur-=Jassore REH roads, The recommanded
netwock will link currently inmccessable Char Bhadrasan ani
Alf~7an.:a thanas =ni po-rly connectad Sadaraur thona. In
Atdition it will a4dd shorter links ononing up s-me »rorly
crnneeted nraas of Baalmhri and Kotwnali Thanns,


http:no'tv'.rk
http:milea.ge

In Grnlund~ Suhiiviginn, the atin f:aature »f the network is
4 lons goine rod thrsush the 1lwrge 3nlinkandi ~nd Pancsa
Thon~s, the latter which is accessable neither hy ro2d ner
wrtere This rowl and the Clazs V rond thr-urh south westaorn
Rajrari Thana wouldl link 2 larse surar srowine arsa €0 the
new suvar mill it Masdukhali ag well 28 orovile roal scervices
t severtl imn-rtont merkots.  In summary, the following
thants not now linkesd to the existins net-ork would he included
Paloar, Neris, Joanjire, Bhedars-anj, Damud wvn, Goashairhat,
Kétwuliﬂarq, Muksudnur, Alfadanysa, Panagsa, Chor Zhodrasan,
~n? Siwchr, Th: thanas ~f Salarour and Bnliakendi which
e now poerly Liaked, woull hoe Mether connectod,  dasier
acesss woul !l be nrevidae?! to isalated wreas - -~ Knlkinid,

oocdmari, Rejbri wnd Kotwnli Thanas.

e Prtuakhnli

The road netwark rveeommenicd for Patunlkhali consists of 14 road
scements totalling: 151 miles, Nine of these rocommended ro-ids
are cliss IV ronls with 1 t+%1l len.sth »f 94,5 miles. The
rzuiining 5 ronds Af 56.5 miles are class V renls,  The
astimat o1 notwork cost is 8 25,4 millinn, which aviraros out

t> anr xdmntely £ 163 th-us~nl ».r mile, The ronls and

m31 -wre ars Aistributod by sublivision 2s follws,

TAZLE 11 '
PATUAKHALIs R0ADS BY SURDIVISICN

Suhr'ivision N, & Class of Ronds s
M1l ana
Sn7ar Iv L9,5

v

Tuotal s
Aarouna Iv
W

N Ao E Nl
=3
[y
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As shown in Table 11, the number of rowls and the read nileage
is alm st oqu~lly divided bhetween the twe subdlvisions, The
rocommendad netwoark will include reads in 2ight ~ut - the ten
thnas in the district and nrovile the thanns of Gal=zchina,
Amtnli, 3arsuna, Patharzata, Bamna and Mirzagonj with  ioporte
~nt rovls to susnlement their existing river transnartation.
Interior areas of some islands would he connected with major

#hats,

In menernl the network nremosoed far Patunkh~11i will nroevide
north/s~uth ronds throush~ut the listrict between the four
mnin north/ssuth river channels, However, construction of the
racomacnded rovls al-ne will £4all short of »reviding =
comletely intersrnt 1 nctwork for the listrict, All thonas
would still not be linked with listrict and subdivision

headlqunrters,

However, in conjuncti-n with the nronesaed R&H rond from
Patuakhnli trwn via Amtali to Kelanara, the recomnenled roaids
will cat~®lizh 2 skoletal rand network linked with w-ter

transnart.

In this district saov.ral mech~nized ferrics have heon prowased
at key nnints to nroviile ¢ st-wsst crossings of th. anjor
riv.r3, Country ferrics will be used for crossing the smaller

rivers,
C. Ransiour
The rural ro-1 netwark recommenled f£or Rangmur consists of

28 roals totalling anorsximately 239 miles, Twelve of these
roads are Class IV roals with a total longth of 114 miles, The
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romaining  foveteen roads are Class V roads and total 125 miles,
Th: %ot1 catimita] notwork cost is “2@0.6 milli-n, which
avervies § 86 thwsaind ner mile,

Tha reads and milease  of the recommonded network aroe

distributed hy subdivisinon s shown in Table 12,

TAJLE 12
RANGPUR:s ROADS BY 5SUBDIVISION

Subdivision No. & Glnss of Total
Roads fMileasc
Sadar IV 2 26
\' 3 29
Totnl 5 55
Nil-hvinri IV 6 52
v Iy 28
Totals 10 80
Kuri~ram IV 3 18
\'4 5 LT
Tatnl 8 63.5
Gnibmniha Iv 1 18
' 4y 22.5
Total 5 ko,5
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As roflectud in the tahle, the larsest number of ronla in the
recrmneale 1 network are in Nilonhamari Subdivision, This subw
divisinn now has virtunlly no rural e¢cvls and the recommonided
notwork will interlink the thonas of Dimla, D-mar, Jnldhak
anl Kishrresan] with subdivision herdquartors in Niloaameri,

A 1r~2 numb'r of rouds is lso inclwled in Kuri~r-m Sub=-
Aivision, Amon these are immortant conncctions from Kurisr-m
Town to “hul™ori and Nascawari, 3ome sisnificont road se wwents
¢ 'uld n~t he considoerzl hocmuse of insutfici:nt dntas  these

~re inlicht ! an the man in Fi-ure 8,

In Ranchur Salnr the roeaanonied read network inclules five
~f cloren thonns in the sublivision, What is narticularly
noticentle iz thit thoe thonas necth of the Testa River have
bien amitted, How.ver, the loctl ra1? nominttions for this
are ronke:l vory low in the road rtints, Furthoermore, the
ko roads thot were nranosed were close te or varall.oled the
axisting r-ilwsey,  Tigne did not »erailt more than one visit to
this district and altern~tives wers not ahle to B fully

axnlora?t with loe~1l officinls,

In G-invuniha Subhdlivision roads are reenamenie?t in the thanas

~f Gaitiantha, Sadullanur ~ad Suntar -vaj. In avlitisn, ono

r>t in Shohntitr is Yomel worthv of furth.r stuly, The
reesaazntcd roals in Sundnronni cal Goaisandhn thiacs woull

o wr v Lhre vurnl araat not curvently sirvet hy tho existing
tringHnrt n2twirk ant weuldl link wny mtrkots with the rile-
ot 2t bhe readt actwork, It would also join tne northern
nertitn of Gribonilh with Suriagroun Sublivisicon via ferry noar
"o 1lkha Market eonnecting Ulinur nnd Surdnrsmnj Thnnas,


http:m-*lrkc.ts
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Thz consult~nt 4id not reecmmond any roal symments for
Mith~sukur, Pirsanj, Palashari, ~nd Gobiniaang Thanns, gince
8°me rurnl rond eonstruction is nlanne! in thase arees un.r
the Wnrld Bonk ints-rated aran Aevelenment orojects,

D. Svlhat

The rural rond netvork reemaondoed for Sylhet District ¢ wnsists
©f 17 ronds t-tallines 1reximntaly 169 miles,  Ten of the
reccmmin s roals are Class IV poaads with a trt~1 length of

95 miles, The athor sleven rovvls, totalling 76 miles, are

Class V ronis, The total ¢stimntel netwerk cost is $17,7
millisn, n averase of $105 +th-usand ~or mile.

The ronls and milewer: Ao Advided amonis the subllivisi ng ns

shwm in Ta™lc 13,

TABLE 173
SYLHET: R0ADS BY SUBDIVISICON

Totql
Milo R
Sylhet Salar IV 9 85
\' 4 38
Iotal 13 123

10
18

Totnl 28
Habiganj Iv Nil Nil
18

Tr.t1l 18
Sunamsan j NIL NIL

Subdivision No, & Class of Roads

Moulvi Bazar IV
\i

[ V] (T

[ae] 38
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All ro's in the hoor arca of Sylhet were excluded from further
onzilipation hucwuso of nrohibitivo costs and the nced for
more wettilad hylroloaicnl studics, This eliminate? from the
gtudy 211 re<d asminatinone for the thanas of Sunamgnnj Sub~-
Fiviginm and four of tho thon~s rom Habi-anj Subdivisirn, even
tatuh those arans arse amons the most desnarate in the nation

oy nlqunte traasmert,

In 27 %ition, thr:: thanas (Kulaura, Kumilsanj and tla2dhalbmur)
wora 2xcluel from the rec-maendel network because rurnl roads
~ro o ninenet 23 vart of the Jorld Bank's Intose~tel Rurnl

Duvael - mont Pro-»am,

Ag o orsould, fiftien of Sylhet's 32 thanns have boen sxelulzd
Trom this »eojeect, Amne th-se are sme of the most ine
~ecezenhla ﬁn“ lenet Aevelomol thants in Sylhet, The remaine
in: thon~e in the 3uhlivieions of Sylhet Salar, ¥oulvi Bazar,
~pt oo erticn of Habivang ~lrealdy enjoy 2 reln vtively ~aad

tranan rt petwerk,

In shite of this there e still many thanas, such =s Comany=
oy Guvinchet, Kanaizhat, Diswan~th and J2anathHur, that
requimy rurel vons's,  The reesmmended raad network nravides

(W)

ronl nceess o thesc arens,

. The Tnt1l Pro-ram

L

Sutaing: un +hea sizni”icqnt eraments of the four listrict
reenmaznied networks, ostimntod essts in 1978 dollors tatal
U3 $27.5 nillin, with-ut A1l win~ for lani 1cquisition costs
for reguire? ricnts~ feway, The »r ~ram would arovide four
Astrict notwerks tot1llin~ 88 rond sepments, 2nvaring 783,5
miles, of which 427 mil.s w-uld be hard surfacod,


http:r(cq~r2.ri
http:with;-.ut
http:u'2,,iviz-.ir.ms
http:As::~.Jt
http:Kc-t1i-a*)1hy-rol--.ca
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A detnile? summnarv of the four districts is ziven in Table 14,

TABLE 1 L"

SUMARY OF RECOMMENDED ROAD NETWORKS

Faridnur |Patuakhali | Rangnur Sylhet [Total

Numbar of
Clnss IV Ronds 16 9 12 ? 46
Milaa~c of
Clnss IV Randis 131,5 94,5 114 87 L27
Number of '
Cl=ss V Rnads 13 5 16 8 b2
Miloare of
Clnss V Rnals 93 56.5 125 82 356.5

uror Af

A1l “eqds 29 14 28 17 88
Mila~~o of .
A1l Rends 22k .5 151 230 169 | 783.3
Estim~tod $

Stwerk C- 32,7 $ 25.4 $20.6 $ 17.7] $96.4
Notwork Cst M. M. Mo Mo | Is
Avirere Per . 1 $145,7 $168 $86.2 $105 | $126
T'Iil\';' COSt- o :. Th. Th' Th. Tho Th.
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VII, JISTRICT RANK CRDER

According to the terms of the chntrmct, the frur sclectes
Aistricts wore to be priority ronked to determine in which
district the rurnl rond »Hrogram misht be initirted, Brsed
sn the At nres:anted in the District Sclection Renort and
the District Profiles, Volumes II thr-ugh V of this renrt, it

is immedintely amoarent thot all four districts Dadly need

rurnl roals develomment.

The inform~tison comtoinel in the nrafiles reinforced the seere
ranks that were assimmed oach of the four sclectol listricts
in thc District Seluction Renort. These scores woere basesd -n
no less thon fifteen Aiffarent quantifinble factors within

the four areas of transportation, agriculturnl ~-tential,

scclocernomic frectors ~nd instituti nnl asmeets, In nadition,
visits to district, subdivision anl thant headquarters by
memboers of the ¢ nsulting temm ~nd the many int.rviews con=
ductad at all threc levels of locnl ~overnment in ench of

the frur districts »roviicd amnmle cvidence th~t the vririty
assimed them in the Scluctinn Renort roflected 1 valid

rankinis,  The scores assizned in that Renort t° thoe selected

districts wore:

Faridnur 30
Prtunkhali 25
Ran/rur 22

Sylhet 21

These ar: the prierity rankinss of the four sclected districts
recoemmended hy the consultant,


http:inform-i.ti.rn
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VIII,  ZENVIRON:ENTAL ASSESS)idNT

In order to insure that the motentinl onvironmental impacts
of this nroject nre given annrsurinte eonsideration, an
Initial Environm:ntnl Examinnticon (IEZ) has becn pronared
currcntly with other activities Jduring Phase I of this
project, By conductingg the IEE as an integral »nart of +this
early study ohase, suificient time has been provided for

more det=iled gvalurtion in subsoquent stwly »haszs,  The
Tii, which is inclul?z? in Annex II follows the AID Guidelines

for Preompation of Initinl Environmsntal Exomination and

proviies the Yasis for n Threshold Decisisn ~s to whether or
not an dnvirenmentnl Assessment r Environmental Immact
Statenent will bHe require? for this “rojcet., As such the I4R
identifics and Jescribes (1) the naturce, scop: and magnitule
of any renscnably fores.~bls effeets of tho arnject on the
hunan envircnment ~nd (2) the roasonably forcesoenhle offects
of the identified cnvironment-l imoacts on orsonisms in the
wicsnhere, ineluling human life, An Envircnnont~l Asscssment
which may be conducthsd luring Phasc IT of this nrieet wonld
Aalidress reasonnhle alternntives to the nromosed action,
including the 19=nothing or no=build altzrnntive.

Mrjor nrews of imnact adtir:issed in the IZ5 inclule land use,
woter quriity, atmnsoheric, naturnl r2s~urces, cultur-l,

8 '¢clovcenonic, himith ~nd ~onoral,  Ianacts are itlontiried,
deserins, cvaluatsd ond Aiscussc? for o~ch of the imnnet

caterarics,
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The reosults of the Initinl dnvironmental Examin~tion indicate
thot the motential environmental immocts of the nrososed

actinn are sufficiently significant to warrant further anulysis,
For this renson, it is recsmmended that an Envirenachtol
Agscasment B e mductod on the wririty roat network selocted
for further study in Phasc II of this »roject as envisaned in
the contract,



IX. AN APPROACH TO FEASIAILITY

For mozt or highway foeasibility studics the stroeam of
discounred benefits over the assumed life of the projects
are derive? lareocly from the differences in mnintennnce
cngts3, in Misicnce nnd in vehicle opoerating ceosts Hotween
the exieting facility and the srenased new or imnrovesl

freility,

This »por-~~ch is simHly not suitoblec for the cveluntinn of
the rurtl rond noetworks recommende! in this study, On these
ravls, tha bulk ~f the traffic for yonrs t- cowe will he
huaniloals < 1onds enrried by hullack corts,

Unier thess circumstances, gquwntifinble henefits can only he
i¥ntifizd and measured by deTining 2 sce nd investmont thot
wald nreiuce fower boncsfits in the absence of = new rond,
Such ~ s:c nd invegtment could be for dourism infrastructure
ar for an inlustrinl coanlax.  But in thz rurnl nreas of
Bepslodoszh, 1% et n only roelate to a oresram desisned to
incrinse arriculturnl ~ut-ut within the zonc of influcnce of

tho rond,

The anproach to fenibility to he ~ttemtel by the eonsult nt
in Phasc II tharsfore, will be to define an arricultural
nroorom etntaining sn o ontimea mix of cloments, cost it cut n
2o0er acic wasis and estinats the ~prnual ineroas: in valuo

the yriculturtl »lus the -2 investmonmts w-uld senerate, A
mrjor dilems to Le faced will he the nasionnent ~f the bDonefit

sturetm to the ~oricultural orosram as Agoinst the reads.

In uniertakines a jnint investment anwrnisnl aspraach furine
Phase II of the stuly, the nreliminary nrnjzet avraisal
inclulin~ an lt:rnate rate of return calculatisn in Phase I
was 1.:forroed,
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APPENDIX I+ BASIC ENGIMIIRIMT DATA

4, quiqn Data

I, Ro1ls

™o eriterin fr the class, seetirn and catinetrie itoils of
She rurtl rondds was ~aatsd from 4., rec waent v tisng velonred
By o 2 hee esmmittoc yaaings hy the Trons~ort Survey
S.cti n, Plinning Commissisn, Thess Crit .rin were subhmitied
to Govornt:ont anl USAID for reviow iad Amareval by 1ot ter

Anted May 11, 1978,

T™he erit rin for the dosi-n Af hril-.s for rurnl ro~s whs
levilon:l by the consult nt "n' 4iscuss.: with the Minisiry.
of Loeal Governient ant Rupal D:viloment, It wis nrrec)
Thnt the brilees sho1l he desicned for ~ single~lane monlwoay
o 12 £, with curh ~nd r-ilin- 'mly in the apien areas hut
with curd, siluwills nl roiling in d.v 1ove ! 1ae ti ns,

"he structures sh-1l he reinfarced e ner.te c nadtruectin
tegirnet foar 1 1anins of H-20 trucks,
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Generally, siructurc lengrth shnll be limited to 200 feet for
se~nomy oS ns.  dnterway oneninss in excess of 200 feet
shnll be gwrved with ferries,

The two clsses sclectod for the Rurnl Roads Study are
Cl~3s IV ~nd Class V which arc lcfined nss

Class IV = Roads connectin - suhdivisianal and
' thana headguarters 2and other »rincips
1l growth coenters,

Cluss V - Rn2ds emnecting thana on! unien
herdgquarters or sceeondary growth
centors,

Tyieal sectiong for Class IV and V rools and hridges are

shown in A~menlix I, Picurcs 1 throvsh 3.0 A provosed methoe
f

or rchahilit tin/; cxistins embankments is shown in Fiwure b,

3. Goometric Desizn Crituria

Yhe geometric d:sirn ceriterin for Class IV and Class V roads
are ag followss

Ttem Class IV Class V
Desimn Swncued 30 20
(MPH)

Horiz -nt~1l Curve 250 250
Minimum (Ft)

Vorticnl Curve G x 28 or G x 28 or G = alwrohraic
Minimum (Ft) 100" Min 100" tiin Aifferenc

(%) of

rrades
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Iton Clans IV Clags V

91:ht Distenou 200 110
Mindimun(Pt)

Suroralevatin 3 €
Meximum(%)

Groliunt 10 10

Maximum (%)

Steming Siont

Distnneo 200 200

Minimum (Ft)

Pavam:nt Strueturc BIT/Brick Earth
Paviment Axle 18,000 Lhs

Deinlim Tonding

Sridso 7iith 128«0" 120"
R~ way

Arilre Lovling H=20 H=20
3o Cost Data

£11 e nstructi-n cost factrrs are hased upi current costs
of the v ricus innutse, such as labor, equinment, maturinls,
i the devilsnmoent of unit nrices for each item of work

¢ 'nsidering tho »reomer mitrix of thoese factorg nlus
proluetion rates, time and sunervision,

or the rurnl reals stuldy, this senerally accented practice
w28 £-1lowel aft r eollection of loe2l data, The rosults
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of thess investingrtisns md comutntions are grouned under

the £211~wing headin ss

1, Lahor Rates
- Cost
Category Y = Day(Palka)
Unskilled Lahoror 15,00
Skillcd! Lanh~rer 20,00
Mrsom 35.00
Crvnont .p 35.00
Upiv:ir 20,00
2, M~terial Costs
Costs
Tyne Unit Takn Us ¢
Laenl S5nond 100 «f 100.00 -
Sylhet Sani 100 cf 600,00 -
Ist Clnss Bricks|1 000 ca Ls56,00 15,23
3ruliers 100 ef 600,00 -
Milad Stoeol 100 1hs 240 8,48
Cemont Bags 27,00 3,00
Bitumn Tn 960,00 140,00
Lushor 100 cf 400,00 -
Conl Ton 160.00 Lo,00




3.

7o

9

10.
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Equipment
Cost nur Heour
Equinment Talka Us &
Tracter 30,00 9.25
Sheepsfot Roller - 1.00
3=Wheel Steel Reller 30,00 6.80
Truck - 5 Ton 30,00 0.15
Earthwork
Unit Price
TAlkn Us 3
Itom Unit LC C-m, FC. Gomm
0=5"* 1000 cf 190,00 A iXy)
5-8' 1000 cf 216,00 4,40
8-11" 1000 cT 242,00 L4 4o
Pavement Coursc Mile 625,000,00] 24,000,00
Culvert * R4 5,000, 00 193,00
Structures:
10'=60'Sn~n Rft 9,000,00 225,00
60'-200'Sn"n Rft 13,500,00 338,00
Ferry Cost Ran~e
Country bont Each 20,000,001937, 508,00
Tntorized finch 1,000,000.00
Other
Contingcencies 25%
Final
Enrinecring 6%
Comstructicn 10%
Sun:rvisiﬂn el
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JITE/4ITH(UT TAXES AND LOCAL/FOREICN
CUARENCY COiFONLY TS
Tot~1 Crats Texas nnd Crsts Locod Curiencey Foreim Currency
Tyne ~f Work incliuling Duties cxcludin-g | Costs D= in T=k2 Zqguiv,
Taxes nnd Amount Porcunt=| Taxus ~nid can~- Costs Percen-
Dutics s Dutius TG taze
Pavement Cous se
ser mile 11,26,116 117,116 10,4 1,009,000 625,000 62 384,000 38
Box Culvarts . ,
Bridge ‘
10' -~ 60' S='n 18,311 5,711 31,19 12,5600 9,000 71 3,600 29
ner rit
Bridme
60' - 200 S=nn 27,019 8,111 30.02 18,5608 13,500 71 5,408 29




CROSS SECTION,

f)

C
B ’ fs

L s.-0" |, &0
o | T

| -8 %__3.‘:9_9—5—3—%———‘

i

Pl

PAVEMENT STRUCTURE *

I 6" W.B.MACADAM WITH BIT. SEAL COAT.
2. 3" BRICK BASE LAYER

3. 6" SAND SUB- BASE LAYER

EMBANKMENT STRUCTURE

® TOP 3' COMPACTED TO MIN.95% AASHO T-180.
REMAINING HEIGHT COMPACTED TO MIN. 90 % AASHO T-180.

© TOP 6" SCARIFIED 8 RECOMPACTED TO MIN. 90 % AASHO T-i80.

CLASS IV
ADT 400-12

* PAVT
.. BASED
- -SUBGR



e —|

1-6 CROSS SECTION, CLASS IV_ROAD
f.secraor\l
!A 5- 0" lL 6- 0" L - _! 5.0t
’ ) PROFILE GRADE ' =! v
. oy 0/‘/
| e gL o «— SLOPE 3% SLOPE 39% = -l-'"{'»Loees%-’/(
SLOPE 5% (g) = k_\
Q@ ’ —
-~ S e SUB-GRADE
®
®
B S G S AR

CLASS IV ROAD
ADT 400-1200PCE

AL COAT.

®: PAVT DESIGN TO BE
.. BASED UPON 18,000 AXLE LOAD. .
-"'SUBGRADE CLEARANCE ABOVE FLOOD- 3.0FT.

‘5% AASHO T -180.
'ED TO MIN. 90 % AASHO T-180.

«CTED TO MIN. 30 % AASHO T-I80.
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.SS IV _ROAD
iON
e Q" _'_ 5- 0" )
“ILE GRADE el S
¥ 7
PE 3% = 4—’"/sn.opes°/o-"/f
I ™~
SUB-GRADE _2_1
- [}
@ ~.
@ \
\\\
. o © f/?&\ m—‘
EXISTING GROUND
[}
JAD ‘
JPCE
5IGN TO BE '

ON 18,000 AXLE LOAD. ‘ -
SCALE: Hor. & Ver..l/2cm=1'-0"
Z CLEARANCE ABOVE FLOOD- 3.0FT.

GOVERNMENT OF
| _THE PEOPLE'S REPUBLIC OF BANGLADESH

__RURAL ROADS STUDY

| ROAD TYPICAL _
LOUISBERGER INTERNATIONAL INC. AND §
____RAHMAN 8 ASSOCIATES LTD.
DRAWN  Z.Abedin | RECOMMENDED
CHECKED APPROVED

; | DATE "1 DRG. NO.




LY

" CROSS SECT!

NOTES :

(&) TOP I' LAYER COMPACTED TO MIN 95% AASHO T-180.

@

@

REVMAINING EMBANKMENT MATERIAL COMPACTED
TO MIN. 90% AASHO T-1BO. )

ORIGINAL GROUND WITHIN EMBANKMENT LIMITS

TO BE SCARIFIED TO DEPTH OF 6"AND RECOMPACTED
TO 90% AASHO T -180

it

MIN. ROW LIMIT T

SUB-GRADE CLEAR




MN 95% AASHO T-180.

-RIAL COMPACTED

ANKMENT LIMITS
'F 6"AND RECOMPACTED

y-B

CROSS SECTION, CLASS V_ROAD

L €. SECTION

10 ' {DESIRABLE)
8' ( MP)

e ~
%
?%g Poe

SLOPE 4%  ~——wm .

—
—

— ———
————

SUBGRADE

ORIGINAL
- GROUND

CLASS V ROAD
ADT 0-400 PCE

MIN. ROW LIMIT TO BE 3'BEYOND CONST. LIMITS.
SUB-GRADE CLEARANCE ABOVE FLOOD-!5FT.

r—— ———

P
i
B

7y
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|, CLASS V_RGAD

g-C

L ¢.SECTION

10 ' (DESIRABLE)
8' (MP)
e
0;\\%
PR po%
&R SLOPE 4% ——em
[SUBGRADE o “

]

FLAT-BOTTOM DITCH
MIN. WiDTH - 2'

CLASS V ROAD
ADT 0-400 PCE

SCALE  Hor. &Ver. : lcm :1'-0"

3E 3'BEYOND CONST. LIMITS.
ZE ABOVE FLOOD-I1S5FT

GOVERNMEN"' OF
| THEPECH_E'S REPUB. ICCF BANGLADESH |

RURAL ROADS STUDY
ROAD TYPICAL

LOUISBERGER INTERNATIONAL INC.AND
RAHMAN & ASSOCIATES LTD.

DHAWN 7 Abedin | HEFTWMMENSEDS
[CHECKE D - ‘ A"‘"“OVED__' e
[ DATE ' bro ~o
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SPAN LENGTHS 20'- 0" T0 60'-0"

SPAN LENGTHS 20'-0" 71O

A~

ELEVATION




CROSS SECTION, BRIDGES

]TO 60'- 0" q‘,B

2! - 9ll

%' 10 60-0"




:ROSS SECTION, BRIDGES

AYPENMMIX =T FIGURE - 3 /292-9

2'- 0" L2’

e
|
— I
iﬁ
“| |
6 -6" i 2-9
CROSS SECTION
QPEN AREAS
3-0 l 12'- 0" 3. o"

2 - 9" 6'- 6. 2I-gll

CROSS SECTION
DEVELOPED AREAS

Scale : "= 4- 0"
GOVERNMENT OF
THE PEQOPLE'S REPUBLIC OF BANGLADESH
RURAL ROADS STUDY

BRIDGE TYPICAL

LOUIS BERGER INTERNATIONAL IN AND
RAHMAN & ASSOCIATESL
DRAWN __ Z.Abedin | RECOMMENDED

CHECKED APPROVED
E: DAG.NO.




REHABILITATION EXISTIN

10-A

(D EXISTING SOD AND TOPSOIL g
TO BE REMOVED. &2 o i

(2) ADDITIONAL EMBANKMENT CONSTRUCTED IN LAYERS.
BENCHES-MIN.WIDTH 8', MIN,DEPTH 2'. .
(3 PAVEMENT STRUCTURE. s




REHABILITATION EXISTING EMBANKMENTS

Jo- B

L 8-0 v
. r n'-o0" v
T 4% B 4 %
"
== <

PSOIL
N

INT CONSTRUCTED IN LAYERS.
‘y, MIN.DEPTH 2"




MBANKMENTS Arpen 2/X-Z FIGURE - 4 Sfage-10 |

lo- C
€
L 8 -0 v | ]
r - 0" v ' ! i
J: 4 % |
\JBGRADE LINE
—-———‘-—_\ ——

< e

5-,\ 15" or 3'
. —*}}, e

)

[ )

s g \
RN\ 4 < \Np

Scale: Z, cm = ' Ft.

GOVERNMENT OF
THE PEOPLE'S REPUBLIC OF BANGL ADESH

RURAL ROADS STUDY

REHABILITATION TYPICAL

LOUIS BERGER INTERNATIONAL INC.AND
RAHMAN & ASSOCIATES LTD.

PDRAWN Z. Abedin RECOMMENDED
CHECKED APPROVED
DATE DRG.NO.
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APPENDIX IIs DSTAILS ON TH ROAD PIIORITY RaNKIC 3YoiiM

A, Introduction

The anoronch us.:l by the consult nt for Sicviens ITI & IV
Aove relating to nrocliminary rea? scer.inias cnt poad rrnking
are atdantoticns 'l refinemints »f »n anranch eont-ined in
¥orld Bank Staff Working Pancr No, 201, Tho Le o adde Anclvais
of furnl Read Projects (Aucwust 1976),  The snocific ride
frllowed by the crnsulttnt is to be frunad in Aanex IIT of
this Aacument and is entitled, "Proliminary Ser.onins ond
Scleetizn of Rur~l Roads - A Froamowork™,

A sisnifiennt Acviatien of the ratins syst.om amnl ye” in thle
rehort from the exammle cited lies in the hnilin: ~F poad
cnstruction cnsts, In the World Bank exumsle  th: o are
trioated as a sub=critorion of cconomic 1etivity an? e thue
incluled ns nart of the tntnl ratin~ scheme (the lower the
cnst the hicher tho rating for this item)., In the »roscat
ranort criterin termed honofit factors h~ve boen dev-lonet,
Th: totnl senres for cach roadl hove heen diviie! by thoe nop
mile costs for that roald., This rcesults in o rolative henoafit/
cnst ratio thet can ¢nsily be rinke?, ro-d Dy orond,  Chre
sh:uld be tken not to reqed this as a true henefit/enst

avalun-i n,

B, Theé Ranlkia~ System

The e~nsultint adinted the n2tho10loxy nnl ~mnraseh which
avenrs in th eit:1 Jerll Bonk Stff Working Panor ~nly ~ftur
reviewines 2 numbor of ranking nnl r~tin,s schemcs,

The schemes d.:viscel for the "risrity rinking of rur~l roads
in 2ach of thu four szlectad 'istricts, hwev.r, is 2 c ngilipr-
ahle madifienti-n to that »rosentel in the rofercnco ] Annex 3
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Af the World Bank naner. In ndlitisn to a ralienlly Aiffer=
.nt troatment of ro~d constructisn cnsts, the crit.risn an”
factors used here ~nd the wiichis siven thom h-ve “ween .10 v-

a2 t.» the ruril conilitions c¢xl

stine in 3wnocle tesh, onad hve
nean temmeredl in the licht of the

ahjetives of this »rti-

cular »rnjoct,

1. Critarin for Prisrity Roankin:

Pive ~vorall crit rin were scel.eh.d t he token int acce ot
in 18simin~ nricrity riotings to the rovls melns r nkel! in
snch “2istrict. ®ach crit.rin wohs .assistnzt 2 waicht, with
£t1l woi-hts 2'dins un to 100, Jithin the eriturin twelve
c~n~1:nt factors were s:l:ctel an? sich wns n33ine’ 2
suhwzirht, The eriteria, their e mmonent fret-rs wnt the
weishts assirnel are listed in Thle 9 of 3ectis»n V in

tha “n'y ~f this volume nnd is not r nonted hers,

2. Measurement Units

The c-mnan.nt foctors selcctel ant the units ~f me Buronnt
cmnloved ars derenlznt in the first instancs n th: awvailil-
anility of snacific data within the zone »f influcnce o b

rand,

“4ith the establishment af the factors, thoeir subenmnnin nts
an? their weirh+s, the me wuroment unit for =~ch suber-an n.nt
was ot orminced, The range of the foetor viluas £or 2nch
mensurement unit is Aifforent; h:neoe 2 comm o noroting scile woen

intro lucaed,
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Each road in the scrzened district rural road network was
given a score or rating in this system of priority ranking.
The hypothetical rangec of the rating could be between O and
100, This rating me“hod has the advantage of drawing a cut-
off line wherever the authorities decide. If a 250 mile net-
work of road constructicn is desired, the cutoff line can be
drawn to include 250 miles of road,., Similarly, the cutoff
line can be drawn %¢ limit the network to bo constructed to
200 milaes, or to 159 miles. This anables the authoritics to
plan the rural roac projects in the lignt of budgetary restra-
ints while retaining the more important roads.

3./ Workshects and Instruction Shect Guides.

Appendix II tabl: 1 through 3 are samples of the workshects
and instruction sheets issued to dcfine the data and calculate
the priority rating scores for each of the road segments
evaluated and rated in the screoncd road notwork,



GFPISUCIX DI, TLBIE 1 Append, II-4
ROl PRIDAITY AL IING SCHRME
f t Mcasuring Parameters Compo-; Factor
Componznt Factor - Measurcnent Urdits | Rangc of Commcny nent Weight
| ‘ { Factor values | Rating FactorI
; ! Scale | Weight:
1 2 R T I 6 | 7
! i |
PCPULA4 1 ,Populaticn Densityi Thana population : ‘
TION in Road Corrideor : Density(Pop/Sq.Mi) ;500-3000 0-100 % 10% ! 10
!
2.omployment Gene- !TO be supp-
ratcd for con- . | licd by engi-
structicn Man-months neers. = 0-100 5% §
! < e
3.Thana Transnort i additive Index L-Poor connec-
Scere. i from thana trans- tions 0-100 | 13%
port connections ilh-Good ?
1 ' connections
EQUITY i 25%
4 ,Famine/Tisaster . Whether thana is Yes 100 5%
Vulnerakility ! recorded as a No o 7
‘ Famine cor Dis- |-
aster Prone Area
5.Pcrcent Unem- % of Male To be supplicdi 0-100 | 2%
ployment i Adults
(Subdiv.Level) Unemployed
6.4gricultural
Potentiel:
A.Incresse HYV I Much/Some/or Much ;100 2%
Acreage ‘Little Increase Some i 50 3%
. possible | Little 0
L \ .

Table Continued on next page
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APPENDIX II, TaBL% 1 (COHTINUED)

ROAD PRIORITY RsTING SCHELES

A
Annend, I1-5

;
12.Public Facilities
: connected.

- .

‘Divided by Road

District.

! £ | 3 b 5 1 6 7
i T
AGRICUL- k !
TURE. B.By Increasing Much/Some/or Littla| Much 100
Cropping Intensity Increase Possible Scme 50 i 10% 7
! Little 0 i
C. # of Potential Acres per road Varied by 0-100 |
Irrization Schcmesfnﬁle District i
7.Existing Irricztion |Acros irrigated Varied by 0-100; 5%
Schemes in Cor-idor per road mile District i
!8.Markets Linked Additive Index Varicd by 0-100; 20%
‘ 'based on # and size| district !
| i0of markets linked & i
b— Distance from Road i !
OTHER ECO- |9.Fisring,agropro- iAdditive Index Varied by 0-100! L10% 1 107
NorIC cessing,cottage :divided by Road district !
ACTIVITY industry,mechanical length i
repsir electrifi- i
. cation. : ; 1
10,Local Priority Index based on 0—100§ 237 lé
Rankings priority ratings : P
by thana,subdivi- f | i
ision,& district ! P
:officials f f;
INSTITU- 11.Completion of thana % completicn ; Ly
TICHAL & union plans % completicn 0-100 0 : I
ADMINIS- , 100 | .oz |
TRATIVE iAdditive Index Varied by O~100§ .05 !
i
}

length

.

v vt e b e . e

|




APPENDIX II, TABIE 2

Appen&. I1<6

RO4D PRIORITY RATING - CALCULATION SHEET
Proposed Eoad:
From Thana(s)
To Subdiv/Dist
Miles # Bridges___ Surface Class
Estimated Total Cost_ — S timated Cost Por Liile
Component Factor Raw Rating Comporiont Weighted |Factor
Input | 0~100 | Weight Rating |Weight
Data
‘1. Population in .
Road Corridor .10 10%
(Thana Density)
{27 Construction —ﬁ[
Employment in » 05
Manmonths
3. Thana Transport 25%
Score «13 HEquity
4. Famine/Disaster
Vulnberability .05 Factor
5. Percent Unemploy- |
ed(Subdivision .02 !
L level) B
6. Agriculture T
Potential
A, % of Potential
HYV rice acre- ! <02
age incrense ’
i, . 1 -
B.Cropping |
Intensity | »03 ; |
C.Potential New [ ﬁmmww-.yw o ) ! 'mj
Irria, Acres [ .10 i :
R ST USRS B - -
7+ No.of Irrigatcd ! bo% smri- f
Aeres in Corridor » 05 culture '
Per Milcs o e { :
B T W,
8. Markcts/Ghats j [ . j
Link:d(Index/ tL20 ! ‘Potintial o o
b Miles) R i
i [

Continued on nexi pare
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APPENDIX II, TABLE 2 (CONTINUED)
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ROAD PRIORITY RATING -~ CALCULATION SHELT

Component Factor Raw | Rating | Component|Weighted Factor
Input| 0-100 | Weight Rating Weight
Data
[o, 0ther Economic T 10%
Activity(Fish- Other Eco-
ing Industry, 10 nomic Acti-
Agro-process- * vity.
ing electrified
locations
10. Local Priority
Ranking - 05 15%
1. ggzga/Unlon .02 Institu-
tional and
Adminis-
trativi.
12, Loc2l Facili~- i
ties Connected .08 !
{_ or in Cerridor -
TOTAL | Range
0-1500| 1,00
i
Ratios Lotal Weighted Ratior v 4gg0=
S Cost por Mile -




APPENDIX II, TABIE 3
INSTRUCTION SHE&T FOR RiCORUING

RAW INPUT DATA ON "ROsD PRICRTTY

RATING - CALCUL..TION SHEET"

Append, II-8

L Bty e e+ -t e e 084 0t e vt ey, v

t

If

Component ‘Measurement . .
Factors Units Input Data Instructions

3
1.Population in |Thana Popula- | Take the Popul ticn Density

Road Corridor |tion Density for each Union(Persons per

or Mean Union | Square Mile) and r cord in
Population the raw input data column.,
Density
2.Construction Manmonths An estimatc te be provided
Employment by engineers during ccesting.
Generated
3.Thana Additive | (i) Record the Road Transport

Transport Index : Scores used in the Digt-

Score g rict Selection Report.

i . Famine/Disaster Yes/No ! Use the faminec maps pre-

Vulberability i pared by Bruce Currey.

, any of the shaded areas cover
’ the thana,write"yes". If the
i thana is not on the shaded
i area in any of thc maps,
U write "no".

5. Percnnt % of adult ; Reecord the unempleyment

Unemployed population | percent of that subdivision

¢+ from the 1974 census
. (unpubliched data).
|

6.Agricul tural i

Potential ,

(1) Potential |¥uch Increcase! (i) Take General Thana Agri-
RYV vain Soine Increasei culture Informntion pro-
acroeage None possible : forma,pag:: 3,question 7.
~ACTCase . (E) Record answer from ques- |

: tion 7--C,petential in

‘ thanrna for increasc in g
' production by changse to |
! MYV freom deshi ]

P e e forde sl e 0

ter  mmes | wserm s rame: pam

Tabhle cont wed o next

g
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APPENDIX II, TABIE 3 (CONTINULD)

| Component Measurement o eyt A
L_,AFacjor Uni +s Input Data InSiIUCL13n~j
(R)Possible ‘Much (1)Check question 7-B

Cropping Some on Thana aAgricultural
Intensity Little or Information Proforma.
Increase None (2)Record answer to
questions {Much,some
— or»little/nones
(C)Potential BEst,additional (1)Check Priority Rocd
Irrigafion possible Irriga- agricultural Infor-
Increaso ted Acres/Mii mation Proforms,

7. Existing
Irrigation in
Rond Corridor
(A1l Types)

8. Markets/Ghats
linked

(411 types)

Acres/Mile

Additive Index
divided by Road
length

question 4,

(2)Add Nos.of additicnal
schemes reported
possible in road
corridor,

(3)Multiply by average
acres/scheme of each
type in thana; divide
by length of rcad.

(A)Pricrity Road Agri-
cultur-<l Proformn,
Qe7s

(B)Add Nos.of Existing
Schemes of Deep tube-
wells,Low=-1ift pumps,
and Shallow Tubeowells.

(A)Data to be taken from
'Priority' road
Infarmation she:.t
filled by C.0.and
corridcr sketch.

(B)Class of market to
be determined on
basis of iigricultur-
al Marketing Direc-
torate. All classes
#&B to be counted
gsame others assumed
to be class C.

Table continu:d on

next page
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e e e gy ——

Componant Measurcment ' .
. t Data Instructions
Factrr Units Inpu a 1 ruction

(C)From the sketch of the
road and/or the thana
map corridor,chack
whether each market is
directly alzng the
road,or whether it is
clsewhere in the 3 milg
corridor.,

(D)Using the chart below,
determine the number
of points for each
market.

(E)Aadd the points for
each market in the
road corridor.Divide
by road milcage.

Class 4 or B Class C
Marki:ts Morkets

Dircctly along

prcposcd road 10 6

Linkesd with pro:.osed
road cn major r.ad 8 b
within 3 miles

In 3-mil: corridor,

but net linkad by major 5 2 |

Note: Count major ghatz as Class A/B markets, and smallcr
ghots as class C Markets.

9.Cther Econemic Additive Index (1) Sourcc of Data:
Activity dividod by

road longth (a)Priority Read Corri-

dor Information
she :t last page and
corridor sketch.,

(b)General thana infor-
maticn proforma, 1
guastions 6,7,8.

(c)Earlicr thana unit |
information sheet,
Qucstion 7(for fish)

esmyred
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APPENDIX II, TaBLE 9 (CONTINU:D)

Component
Facter

Measurement
Units

- -y

Input Data Instructions

10, Local Priority
Ranking

11.Completion of
Thana/Union
pl-ns

12.Locnal Public
facilitics
connected

Eaac ey o o

Thana choice
Dist., or Sub-
division
choice

% completion

additive In.
dex divided
by rvad lengt
th

(2) Give points for each
of the followings
(a) Each important Fish
Markct,Fishecrics
Scheme or Ice Plant-
- 10 points.

(b) Every Ricz Mill,Wheat
Mill,0il Seed Press,
Jute B:ling Press,
or othcr local agro-
processing industry
-~ 5 points.

(¢) Every Cottagze Indus-
try Cente - 5 points

(d) Every motor or elec-
trical repzir shop
-- 5 points

(e) Zvery clectrified
mirket or location
on road - 10 points

(f) Major Factory linked
by road -- 10 points

(3) add points.
(4) Divide by rcad lcngth.

3 points for Thana 1st
choice;

2 points for 2nd choice;

1 point for 3rd choice;

Plus 2 more pecints if road

was in first 3 choices of

district or subdivision

officials.(Max. 5 points)

Check earlier Thana infor-
mation forms.

Ch.ck priority road pro-
forma, lest page and
sketch maps.

(A) Add 10 peints for each
of the following pub-
lic facilities directly
linkcdsUnicon Council
Officc,Mother-child
Health Center,Thana
Health Complex,Hish
Schonl,Cecllepc,TTDC,
Grain Storage Godcwn.,

(B) Divide total by lncgth
of road.
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I, INTRODUCTION

This initial environmental examination has been prepared under
the AID Guidcline for Prevaration of Initial Environmental

Examination. As such, its purnosc is to (1) identify reason-
ably foreseeable environmental impacts, (2) to determine the
relative degree of immact and (3) to recommend the kind of
further environmental evaluation that will be required,

To assure that this IEE becomes an integral part of early
project design, it has been prepared during and as an integral
nart of Phase I of this study. This allcows sufficient time
for further environmental evaluation during Phase II of this
Study., In addition, the IEE and further environmental
evaluation will bhe available for use in subscquent related
studies,
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11, DESCRIPTION OF PROJICT

The nurmose of the Bangladesh Rural Roads Study is to improve
the transnort network linking the small farmers to markets and
swvernment/vrivate services in selected districts. Phase I

of the study cmsisted of investigntions =and surveys leading
to the selection of four nriority districts for rurali road
develovment, the nrevaration of a nrofile and road network for
each of the four nriority districts and the subsequent evalu=-
ation and rank orderinrs of the »riority arecas,

Unon government and AID annroval of the vicliminary orofiles
and rank order of district under Phase I, a full feasihilitv
study and mnrojcct design will be carricd out in Phase II for
the ranking district recommended road network,

The four districts which were selected for further analysis

in Phase I include Faridour, Patuakhali, Ranwnur and Sylhat,
Profiles were develoned for each distriect and included in the
Ph:se I Renort, The nrofiles are detniled descriniions of the
environmental setting of the district ineluding major land

and water forms, land use, sncioeconomic charscteristics,
flora, fauna, snécinl cultural features, as well as the

recommended netwosrk of roads for the district,
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I1T, DISCUSSION OF PROBABLE ENVIRONMENTAL IMPACTS

A. Land Use

14 Changing the Charabtep of the Sand’m
2 Increasing Ponulat

Construction of rural roads in any of the four digtricts is

not expmected to increase ponulation overall or cause any
significant shifts in population. It is expected to facilitate
administration of the nation's highest priority program,

family planning. Existing programs are severely hammered by
lack of communication and access for delivery of educational
materials, contraceptives and related medical care, Suner=-
vision and follow up activities, an important part of the
family planning programs, will also be facilitated,

b. Extractineg Natural Resources

Of the four districts selected, only Sylh2t District has
natural resources in economically develonable guantities, OF
the two available resources, forcsts and minerals, only the
latter ig likely to be ar'fected by the pronosed action, Due
to limited nroduction camabliity, no significant incre=se in
forest nruoducts is rnticinated, Some limited increasss in
onfoing gravel cxiraction activities are likely to resalt from
the prowesed action,

C. L nd Clearing

With rare excention, all lands to bz affected, either directly
or indirectly, have already been clzared of n-iural veratation
and are used for agricultural purposes. Virtually no new l-nds
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are available for clearing in any of the four districts. In
addition, most of the nominated roads follow existing rights-
of-way, although requirements for additional rights-of=-way
could be considerable under the nrogram.

de Changing Soil Character

The oronosed nroject will have no direct effects on soil
characteristics. As impnroved access combined with other
influences encourages farmers to shift from traditional agri-
cultural nractices, however, altera*ion of soil characteristics
is likely esnecially through the introduction of HYV, f.rtilizer,
irrigation and nesticides, Imnroper annlicaticn of modern
agricultural techniques, c~uld possibhly result in the denleti-
on of existing soil resources, It is exvected that increased
accass to modsrn agricultural technology thr-ough agricultural
extension services will mitigate potential adverse impacts

to 2 large extent,

2, Altering Natural Defenses

Disturbance of vegetation during construction will alter
natural defenses against soll erosion during the construction
season which lasts annroximately 5 or 6 months ner yoar,
Rainfall during this period is low and reveget.tion of all
exnosed areas will minivize er<sion. Pernetuation of exist=-
ing natural drainage matterns will minimize, to a large
extent, the notential adverse effecis of drainage alterations,
Erosion will continue teo he a nrohlem, eswnecially during the
rainy season, for those roads to be constructed to Class V
standards,
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3. Foreeclosing Important Uses

Land taken for use as roadway or borrow area is removed from
agricultural oroduction. In Bangladesh, where agricultural
land is scarce, this effect can be significant, It is un=~
fortunately true, however, that insufficient land has been
reserved for transportation uses in the four scelected districts,
It is inevitable, therefore, that development of rural roads
will remove some land from agricultural nroduction, & number
of factors will work to offset the adverse effects of removing

land from cultivation.

First, it is highly likely that increases in yields on other
lands, esnecially those adjacent to the roadway, will offset
the nroduction lost from lands removed from cultivation for
right-of-way or borrow areas, Second, increased access to
primary and secmdary markets, storage godowns or distribution
centers will roeduce 3moilage. Third, increased access will
encourage cron diversification, an immortant factor in agri-
cultural stability.

L, Jeopardizins Man or his Works

Many of the pron sed roads would be built on land that is
flooded every year, Since 36% of the land in the fuur selen-
ted districts is normally flooded at least once ner year, this
is unavoidawble, Proper design, construction and maintenance
of ditches and culverts will minimize adverse affects, Two
areas are nacticularly hazardous. They are the haor area of
Sylhet District and the snuthorn region of Patuakhali District
which is often hit by cyclones and accompanying tidal waves,
Particular attention will need to be paid to the design,
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construction and maintenance of roadways in these two areas
to assure their long-teorm existence, Class V roads are parti-
cularly vulnera™le to erosion,

B. Wator Quality

1, Physical State of Water

Physical changes in watar quality will be from e'osion and
resultant siltation during the constructicn of the roadways,

It is pronosed that 1)l exnonsed surfaces be promntly revegeta-
ted to minimize long=-term effects, Class V roads will c:mtinue

to change the nhysical state of nearby waters throughout - ir
lifetime,
2, Changing the Chemical or Biologsical

Status of tha wWater

Biologmical changes in the water are likely during construction
where simmificant sewage loads will be introduced into waters
adjacent or near the pronosed roadwnays, These changes are
exnccted to be temnorary in nature, After construction,
chemical or biolorsical chanzes in the state of the watzr will
be limited to the potential adv-rse imnacts of incrensed fere
tilizer or pesticide use resulting from the new reoads, Ovarall
advarse impacts on watar qunality are expected to be limited

in scone, esnecidly in light of pronosed and ongoing agricule
tural education nd training nrograms for rural areas of
Bonsladesh,
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3 Changingz the Zeolosical Balance of the Wator

Provided that structures such as culv-rts ma bridges allow
for adequate movements of fish to historic brzcding and rear-
ing areas, little change in the ecologi-al balunce of water
is foreseen, Althoush Class V roads will result in incre-sed
siltation, most affectod water courses are already subject to

heavy siltation.,

C. Atmosnheric

1, Air Additives

No air additives are exnected to result from the prov.sed

action,

2 Air Pollution

A slight increase in »articulatss from furutive dust during
construction is to be exvected, No simificant ~mouns of ath p
pollutants are expected to result during either emstructin,
which is highly labor intensive, or operation, which will
involve only a limited number of motorized vehicles, Dust,
however, cruld be a problem during the dry season for pronesed
Class V roads,

3. Noise Pollution

Since casentially only two motorized vehieles, n tractor -nd a
rcller, will be used during construction, noise nollution will
ba minimal, As stated, only a very limited number of motorived
vehicles are exvected to usc the nronoserl roadways after
cmstruction,
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D, Natural Resources
1, iversion, Storage or Increased Use of Water

Only limited diversion of wat:r is exnected Since existing
drainages will be vernetuated to the largest extent feasible,
A slight incrense in water use, aither surface or ground
water for irrismation, is exmected as modern agricultural
innuts hecome more readily available,

2e Irroversible or Inefficient
Commitments of Natural Rcesources

Since only linitzsd expansion of e¢xisting natursl res urce
extraction onerations is exnected, few irrcversible or
inefficient commitments of nntural resources are likely to
result from the nronosed action,

3. Fisheries

Fisheries nrovide a vital source of protein and employment,
and it is essential that adequate consideration be given to
pernctuating natural, migratory moements of fish, 1In

addition, develoning fish tanks in cmjunction with roadway

)

constructinn, csnecinlly in borrow arcas, 1is a distinct

nossibility,
B, Cultural
1, Altoring Physical Svmbols

The nronosed roads are nnt exvected tn directly affoct existe
ing monuments, mosques, shrines, temples or histcric places,
Increased acceass to thase symbols lying near a pronosed ronde
way may have, although slight, hoth beneficial and adversc
e¢ffects,
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2 Cultural Dilutiosn

Since the character of the mroposed rozds is rural in n<wture,
inereasad access to @ithar foreisn cultures or their influence
will comtinue to be severcly restricted. It is possible that,
through the construction and oneiraticn of the nrooesed roads,

a slight hastening in the chansing role of women in rur-l
Bangladecsh could result, Cultural immacts resulting from rural
develonment in Bangladesh are incvitable,

F, Socioeconomic
1. Changes in Econounic/Emmlovacnt Pattornsg

No substantial changes in cc-nomic or emmleoyment patterns are
oxmnected to result from the nronosed actin,., 3mall rural
develonments such as cottame industrics may result but nre not
exnectsd to be sianificant, The c¢oastruction of rur~l ronds
as nronoscd in this »roject is dosigned to nernctuste ond
unreade the existing agricultural sconomy of the pronased
districts.

2e Changes in Ponulation

No substntial movemants cr resettlements nf neonlz are
cxnected, Chanmes in snciosconomic relationshins either
ammg noonle or betweon neonle and their community are not
exvectued to be significrnt,
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3. Changes in Cultural Patterns

Limited chanmes in the status of woman arce exnected to result
from their emnloyment uring constructisn nd from incrensed
aceeds to md communicrtion with other narts of the thana,
subdivision or district,

4, Equity

Bquity, as used here, rofirste the goal of the nroncsed retion
that benefits due to the nraojact, to the graatest exiont
possible, acerus to the small Tarmer, either lwnded or tenant,
It is fclt that short-term benefits are mere likelv 4o acerue
to traders and larger landhold:rs and it is hosed that, in
time, bencfits s-ch as incrensed nrices far farm roducts and
increased access  to modern agricultursl technszlosy, innuts,
markats and storage facilities will raise the 1nt of the small
farmer, At this time, howavar, data ave insufficient tn nnke
A determination with any raasable certainty,

G, Hoalth
1. Alterine or Destroving a_Natural Environment

The »ronnsed action is not likely to recult in any 8ipnifinant
changes in the naturnl environmant,

2 Eliminating an Ecosvstem Elcment

No ecosystem elements will be ¢liminated, cither dircetly or
indirectly, by the nroncsad actinm,
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H. General
1. International Imnacts

The only possible international immact from the pronaged

actinon would be if si~nificant reductions in winter hobitst

for migratory waterfowl, esnecinlly in the haor arcas of Sylhat,
were likely, Although some adversc immacts cn such habitats
are lively to result from the nronnsed action, they are not
expected to be sipnificant;

2 Controv:irsial Matters

The pronosed action will not a®fect or create enatroversinl
matters of a locz2l, n2tinnal or international nature,

Fe Larger Program Impacts

The proposad acticn is not a vert of a larger develomiont
program,
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Iv, RECQIM.1ENDATION FOR ENVIRONHENTAL ACTION

As indicated in the Impact Identi”ication and Evaluation Form
which follows, impacts resulting from the pronosed action are
anticinated to range from "no environmental impact" to
"moderate environmental immact®, Potential immacts are con=
sidered sufficiently significant to warrant the »nreparation
of an Environmental Assessment in Phase II cf this nroject,
This Environmental Anssessment would ccrer the recomaended
district's network of »riority roads and their attendant social,
economic and environmental immacts, as well as mitigation of
adverse imnacts, unavoidable adverse effects, short-term use
vs, long-term nroductivity trade-offs, and irreversible and
irretrievable commitments of resources,
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v, DMPACT IDANTIFICANION oND BVALUATION FORM
This form uses the followinz symbols:
N - No cnvirenmental impact
L - Little environmental immaoct
M - vodarate environmental impact
U - Unknown envirmmmentnl impoct

TImnact Areas and Sub-Aroas

A,

1,

2
3.
b,

Land Use

Chansin® the character of
1and threcushs

a., Increasing the nonulation
b, Extracting Natural Resnurcoes
c. Land Clearing

d, Changing Soil Character

Altering Natural Defenses
Foreclusing Imvartamt Uses
Jeonardizing Man or his Works

Water Quatity

1.
2
3.

Physicnl State of Water
Chemical and Bislosical States
Hecalepicnl Balance

Impact Identi-
ficotion and
Evalu~tiosn




Impact Arcns and Sub-Arons

Atmosnheric

1. Air Additives
2. Air vmollution
3. Noisc Pollution

Natural Resources

1. Diversion, alt.red
use of water

2. Irreversible, inefficicnt
commitments

2« Fisherices

Cultural

1. Altering nhysiecal symbols

2. Dilutinn of cultural traditions

Sncioeconomic

1. Changes in economic/
emmloyaent natterns

2« Changes in nmonulatinn
3. Changes in cultural patturns
h. Equity

ANNEX
D 14

Impact Identifi-
cation nnd LBvae
luation

N
N
N

o

8

iy



Imnact Arens and Suh-Arcns

G

H,

Health

1, Chanoing a natural
environment

2. Dliminating an
zcosystem element

Goneral

1, Intornational imnacts
2. Con*roversial impacts
3. Larger program immacts

ANNEX
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Immact Identifi=-
cation ond Evalu-
ation

N

lz Iz =
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FLORA AND FAUNA LISTS

Following are selected flora and fauna lists. Where possible,
species have been listed as district specific. It should be
noted, however, that in many instances, data were insufficient
or inconclusive. In these cases, reasonable exte..sions of
existing data were made, when possible. Acknowledgement is
given to those who assisted in supplying the raw data for
these lists s+ Mr. Md. Samsul Alam, Jr, Documentation Officer,
Bangladesh National and Technical Documentation Center; Mr.
Zahingir Kabig Editor and Publication Officer, Bangladech
Agricultural Research Councily Prof. Kazi Zakir Husain.
Associate Professor and former director of the Zoology Dept.,
Dacca University and Prof. M., Ismail, Director of Special
Studies, Water Development Board.
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Anmnmex i

SELECTED DISTRICT FLORA

The species presented here were compiled from
existing data sources. This annex represents those
species which are (1) most common and (2) present
( or likely to be present) in at least one of the four
districts of Faridpur, Patuakhali, Rangpur and Sylhet,
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(* Where available, common names are given in parenthesis)

FOREST RELATED VARIETIES

1, Overstory (Both Evzrgreen and Deciduous)
Dipterocarpus xylocarpa (Garjan,Karal)
Artocarpus chaplasha %Chaplash)

A, intrgrifolia (Jack tree)
Mychelia sp. (Chympa, Shundi)
Ficus glomerata

Dedrela toona (Tun or Puma)
Terminalia bellerica (Bohera)

T, chebula (Horitaki)

Mesua ferrea (Nagkeshar)
Anthocephalus cadambo (Kadam)
Alstonia scholaris (Chhatim)
Gmelina arborea (G.mairr)
Tretrameles nudiflora(Tuta)
Duabanga sonneratioides

Bombax malabaricum

Albizzia spp.(Koroi,Sirish,Harish)
Amoora wallichii

Xylia dolabriformus (Ironwood)
Tectona grandis (Teak)

Hydrocarpus kurzii(Chalmugra)
Chikrassia tatularis (Hatia)
Lophopetallum fimbriatum(Sutron Rakton)
Pongamia glabra

Sponiias magnifera (Amra or Am)
Taluama phellocarpa (Tilsundi)
Cinnamomum cecidophne(Condroi)
C.glanduliferum(Gondroi)
Phyllanthus emblica (Amloki)
Bauhinia sp.(Kanchan)

Grewia asiatica

Ironanda polvantha (Kurta)
Dysoxylum bineetariferum (Rate)
Bombax malabaricum (Simul, red cotton)
Cynometra pobjandra (Pings
Echinocarpus titiacous(Sitarijhat)
Odina wodier (Jival)

Phoenix acaulis (Date palm)

Areca catechu (Betel nut)

Ficus indica (Banyan)

I, religiosa (Pipal)
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Dalbergia sissoo (Sissoo)

Shorea robusta (Sal)

Acacia arabica (Ba=bul)
Lagerstroemia speciosa (Farul,Myrtle)
L. flos-regina

Eugenia jambolana(Jam,Myrtle)
Salmalia mslabarica(Simul)
Terminalia arjuna (Arjun)

T. chebula (Haritaki)

Mimusops elengi (Bakul)

Adenthera pavonina (Raktachandan)
Odinawodier roburghii (Jaga, Jeul)
Melia azadirach (Gora Nim%

Melia azadirachta (Nim)

Cinnamomum tamala (Tezpat)
Barringtonia acutengula (Hijal)

2, Understory

Dracaenas spicata

D. tersiflora .
Elecocarpus floribundus (Belpoi)
Grewia microcos

Aguillaria agallocha (Agor Yielding Plant)
Clerodendron infortunatum
Lantuna camara

L, indica

Melastoma malabathricum
Amorphophallus campanulatus (0il)
Alocasia cucullata

A. indica (Phenkachu)

A, macrorrhiza

Colocasia antiguerum(Kachu)
Scindapsus officinalus (Gajpipul)

EPIPHYTES, CLIMBERS AND ILIANAS

Dioscorea sp. (Peraterpa)

Pothos scandeus

Hoya parzsitica

Hemidermus indicus (Anantamul)
Abrus precatorius

Cuscuta refleca (Swarnalata)
Ichnocarpus frutesceus (Symalata)
Smilax macrophylla (Kumarica)

S. prolifera, roxburghiana
Gnetum scandens




Loranthus longiflorus Annex
L. globosus Page 20

FERNS

Gleichenia linearis
Adinantum unulatum, caudatum
Cheilanthes varians,tenuifolia
Onychium auratum, japonicum
Pteris longifolia
Ceratopteris thalictroides
Nephrodium calcaratum
Nephrolepis volubilis
Polypodium punctatum
Lygodium flexuosum
Angiopteris evecta

Marattis pinnata

Salvinia cucullata, natans
Agolla pinnata

Marsilea quadrifolia

ORCHIDS

Dendrobium formosum

D. pierardi

D, fimbriatum

D. moschatum

D. chrysotoxum
Cirrhopetalum roxburghii
Oberonia gammiei

Aerides odoratum
Rhynchostylis retusa
Vandapteris roxburghii

CANES

Daemonoros jenkinsianus (Golla cane)
Calamus tenuis (Jallibet)
C.latifolius (Horna)

C. erectus

C. gracilus

C. guraba (Sundi)

REEDS AND GRASSESS

Erianthus ravinae (Ekra)
Phragmites karka (Nal)
Saccharanum spontaneum (Xhagra)
S. Officinarum(Ak, Kushar)
Cynodon dactylon(Durba ghash)



Jussiaea repens (Keshardam) Annex
Trapa bispinosa (Shingara) page 21
Hydrolea zeylanica

Nelumbium sp. (Badma)

Nymphaea nouchali (Shapla, salook)

N. lotus

N. stellata

N. rubra

N. pubescence

Andropogon sp. (Char kanta, Spear grass)

Aguatic Ferns

Ceratopteris thalictroides
Salvinia cucullata

S. natans

Azolla pinnata

Marsilea quadrifolia

Marsh Plents

Drossera burnanni

Rosa involucrata (Ban golap)
Ludwigia sarviflora

L., prostrata

Hydroctyle asiatica (Thankuni)

H. Rotundifolia

Oldenlandia corymbosa(Khetapapra)
Cleome viscosa

Gynandropsis pentaphylla(Hurhuri)
Crataeva religiosa (Barun tree)
Argemone mexicana(Shialkanta)
Rananculus seteratus

Oxalis Corniculata(Amrul)
Biophytum sensitivum

B, reinwardlii

Hygrophila polysperma (Kulekhara)
Polygonum plebe jum

P. orientale (Panimarich)

P. hydropiper (Panlmarlch)

P, Chinense (Panlmarlch

Rumex maritimus (Banpalan
Chenopodium album ( Bathua%
Pandanus foetidus (Keya)

P, minor

P, faecucularis



Oriza sativa (Dhan)

Cannabis Sativa (Bhang. Wild Hemp) Annex
page 22

NON-FOREST RELATED VARIEITIES

Aguatic Plants

Euryle ferox (Makhna, Water 1lily)
Nelumbo nucifera (Padma)
Utricularia steliaris (Jhanji)
Aerotophyllum demersum
Hydrilla verticilatta
Valisnaria spiralis
Lagarosiphon roxburghii
Hydrocharis cellulosa
Ottelia alismoides
Monochoria hastaefolia
M.vaginalis

M. plantaginea

Pistia stratiotes (Topapana)
Typhonium trilobatum
Lemna paucicostata (Khudipana)
Wolffia arrhiza
Sagittaria sagittifolia
Alisma plantago
Potamogeton indicus

P, crispus

P, plectinatus

Najas marina

N. foveolata

N. graminea

Cyperus cuspidatus

C. flavidus

C. deformis

C., selletensis

C. babakensis

C. thomsoni

C. nutans

C., articulazus

C. corymbosus

C. rotundus

C. radiatus

C. digitatus

Eleocharis plantaginata
Seirpus chinensis

S. michelianus

S. squarrosus

S. supinus

S. erectus

S. articulatus

Care filicina
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This list was compiled in large part from A.K. Ataur Rahman,

A Checklist of Fresh Water Bony Fisheg of Bangladesh and in-

cludes 56 families, 144 genera and 257 species. The list also
includes a number of estuarine and marine forms known to enter
rivers and other freshwater areas during their lifetimes. It
is expected that most of these species are likely to be pre=-
sent in at least one of the districts of Faridpur,Patuakhali,

Rangpur or Sylhet.
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Order PLEURONECTIFORMES (Estuarine and marinej onters rivers)

Family Bothidag (Left=hend Flounders)
seudorhombus arsius

Family Soleidaec (Soles)
Synaptura pan
Synaptura orientalis

Family Cynoglossidae (Tongue-soles)
Cynoglossus cynoglossus
Cynoglossus lingua
Cynoglossus arecl
Paraplagusia bilineata

Order SYNGNATHIFORMES (Estuarine amd marine; entors rivers)

Family Synegnathidae (Pipe fishes)
Ichthyocampus carce
Dorichthys cunculus
Dorichthys sp.

Microphis decocata

Order ANGUILLIFORMES (Estuarine and marine; entors rivers)

Family Anguillidae (Freshwator eels)
nguilla nebulosa
Muraena tile

Family Ratabouridae (Thread eels)
Rataboura rataboura

Family Muraenesocidae (False conger cels)
Muracnesox cinereus

Family Ophichthyidae (Snake eéls)
isodonophis boro

Order SYNBRANCHIFORMES

Family Svmbranchidac (Shore-cclsjiestuarine and marinejonters
tidal rivers)
Symbranchus benstalensis

Family Cuchiidae (Mud-ecls; freshwaters)
Cuchia cuchia

Order TETRADONTIFORMES(Freshwater and cstuarine)

-1-



Family Tetradontidac (Puffer-fishes)
Annex

Tetraodon cutcutia

Tetraodon fluviatilus page 25
" Tetraodon lunaris

Chelonodon patoca

Order BELONIFORM:ZS

Pamily Belonidac (Freshwater Gars)
Xenentodon cancila

Family Itemirhamphidae (Half-beaks; estuarine and marine;
entersrivers)

Zenarchopterus ectuntio

Zenarchopterus brachynotopterus

Hyporhamphus gaiimardi

Dermogenys pusillus

Order CYPRINODONTIFORMES

Family Cyprinodontidae (Top=-minnows)
Aplochailus panchax
Oryzias melastigma

Order OPHICEPHALIFCRMES
Family Ophicephalidac (Snake-heads)

Ophicephalus punctatus
Ophicephalus striatus
Ophicephalus marulus
Ophicephalus gachua
Ophicephalus barca

Order SCOPELEIFORMES
Family Synodontidae (Lizzard fishes)

Harpodon nehercus

Order CYPRINIFORMES (Freshwater; onc family(Tachysuridac)is
estuarine

Sub=0rder CYPRINOIDEI
Family Cyprinidae (Carps,Barbs,Minnows,etc.)

Sub~family Abraminac

Chela atpar
Chela laubuca
Oxygaster bacaila
Oxygzaster phulo
Oxygastzr gora



Sub=family Rasborinae

Rasbora elanga
Rasbora daniconius
Rasbora rasbora
Danio devario
Danio (Brachydanio) rerio
Danio danglia
Danio acquipinnatus
Esomus danricus

Sub=-family Cyprininae

Labeo rohita
Labco caibasu
Labeo nandina
Labeo gonius
Labeo angra

Labeo pangusia
Labso dyocheilus
Labeo bata

Labeo dero

Labeco bosa

Labeo bogzut
Labeo sp.
Cirrhinus mrigala
Cirrhinus reba
Catla catla
Barilius (Raiamas) bola.

Barlilus bandilensis var.chedra
Barilius bandilensis var, cosca

Barilius telio

Bardlius

shacra

Barilius barna
Barilius vagra
Barilius spp.
Chagunius chagunio

Tor tor

Tor putitora

Puntius
Puntius
Puntius
Puntius
Puntius
Puntius
Puntius
Puntius
Puntius
Puntius
Puntius
Puntius
Puntius
Puntius

sarana
chola
titius
ticto
conchonius
ambassis
gelius
phutinio
stigma
chrysoptorus
terio
cosuatis
puntio

SP.

Annex
page 26



Amblypharyngodon mola Annex
Amblypharyngodon microlepis page 27
Aspidoparia morar

Aspidoparia jaya

Rohtee cotio

Osteochilus spp.

Sub-family Garrinae
Garra gotyla
Garra annandalei
Crossocheilus latius

Family Homalopteridae

Balatoria brucei

Family Psilorhynchidae

Psilorhynchus sucatio
Psilorhynchus balitoria

Family Cobitidae

Botia dario

Botia lohachata
Botia dayi

Botia geto
Lepidocephalus guntea
Acanthopthalmus pangia
Nemachilus botia
Nemachilus corica
Nemachilus savona
Nemachilus rupicola
Nemachilus sp.
Somileptes gongota

Sub~order SILUROIDEI

Family Clariidae

Clarias batrachus
Family Siluridaec (Butter Catfishes;Freshwater Shark)
Wallago attu

Ompok pabda
Ompok bimaculatus

Family Heteropneustidac
Heteropnecustes fossilis

Family Plotosidae (River Catfish)

Plotosus canius

Family Chacidac (Square-head Catfish)
haca chaca

-l -



FPamily Schilbeidae Annex
Silonia silondia page 28

Pangasius pangasius
Clupisoma garua

Clupisoma murius
Pseudeutropis atherinoides
Butropiichthys vacha
Ailia coila

Ailiichthys punctata

Family Amblycipitidae
Amblyceps mangols

Family Bagridae
Mystus (Ostcobagrus) aor

Mystus (Osteobagrus) secnghala
Mystus menoda
Mystus gulio
Mystus tengara
Mystus vittatus
Mystus cavasius
Mystus bleekeri
Leiocassis rama
Rita rita
Batasio tengana
Batasio batasio

Family Sisoridae
Sisor rhkabdophorus

" Bagarius bagzrius
Gagata gagata
Gagata tenis
Gagata viridescens
Gagata nangra
Gagata youssoufi
Hara hara
Hara jerdoni
Erethistes pusillus
Conta conta
Glyptothorax telchitta
Glyptothorax botius
Glyptothorax cavia
Laguvia ribeiroi
saguvia shawi
Pseudechencis sulcatus

Familv Tachysuridac (Estuazrine,enters rivers)

Tachysurus gagora

“achysurus nenga

“Yachysurus thalassinus

wachysurus jatius

- Tachysurus arius
Batrachocephalus mino
Jsteogeneiosus militaris

-5 -



Order CLUPEIFORMES Annex
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Sub~-order NOTOPTEROIDEI
Family Notopteridae (Feather-backs)

otopterus notopterus
Notopterus chitala

Sub-order CLUPEOIDEI
Family Megalopidae (Tarpons; marine, cnters rivers)

Megalops cyprioides

Family Engraulidae (Anchovies; estuarine and marine,enters
rivers)

Coilia ramecarati

Coilia dussumieri

Setipinna phasa

Setipinna taty

Thryssa purava

Thryssa hamiltoni

Thryssa dussumieri

Family Clupeidae (Shads,Herrings;PFresh-watcr,estuarine
and marine)
Sub~family Dorosomatinae
Anodontostoma chacunda
Gonialosa manminna
Nematalosa nasus

Sub~family Alosinae
Hilsa ilisha
Hilsa toli
Gudusia chapra

Sub-family Clupeinae
Corica soborna

Sub-family Pristigasterinae
Ilisha motius
Pellona ditchela

Order PERCIFORMES

Sub~order TRICHIUROLDEI (Estuarine and marine; enters tidal
waters)

Family Trichiuridae(Ribbon Fishes)

Trichiurus savala
Trichiurus haumela
Trichiurus muticus



Subeorder MASTACEMBELOIDEI (Freshwater) Annex
page 30
Family Mastacembelidae (Spiny cels)
Mastacembelus armatus
Mastacembelus pancalas
Macrognathus aculeatus

Sub=order STROMATEOQOIDEI (Estuarine and marine; enters
tidal rivers)

Family Stromateidae
Pampus chinensis
Pampus argcntus
Stromateus niger

Sub-order POLYNEMOIDEI (Estuarine and marine; enters rivers)

Family Polynmidae (Thread-fins,Indian Salmon)
Polynemus paradiseus
Eleuthecronema tetradactylum
Polydactylus indicus
Polydactylus sexfius

Sub=order MUGILOIDEI (Estuarine and marine; enters rivers)

Family Mugilidac (Mullets)
Rhinomugil corsula

Mugil parsia
Mugil cascesia
Mugil ©0ilirolepis
Mugil tade

Sub=order ANABsNTOIDEI(Freshwatcr)

Family Anabantidae (Climbing Perches,Goramies)
Anabas testudincus
Macropodus cupanus
Ctenops nobilis
Colisa fasciata
Colisa lalia
Colisa chuna

Sub=order GOBEOIDEI(Freshwater,estuarine and marine)

Family Gobijidae

Sub~family Gobiinae
Glossagobius giuris
Awaous garammepomus
awaous stamineus
Brachyszobius nunus



Stigmatogobius sudanandio Annex
Stigmatogobius oligactis page 31
Acentrogobius viridipunctatus

Licentrogobius caninus

Acentrogobius puntang

Acentrogobius cyanomos

Pogonobius planifrons

Oxyurichthys microlepis

Sub~family Apocrypteinae
Apocryptes bato
Parapocryptes batoides
Scartelaos viridis
Boleopthalmus boddarti

Sub=-family Sicydiaphiinae
Gobiopterus chuno

Sub-family Periopthalminae
Periopthalmus barbarus
~Periopthalmodon schlosseri

Family Taenioididae

Sub~family Taenioidinae
Taenioides ecirratus
Taenioides buchanni
Odontamblyopus rubicundus

Sub=family Trypaucheninae
Trypaucken vagina

Fomily Eleotridae
" Bleotris fusca

Eleotris lutea
Buti§ butis

Sut=order -COTTOLLEI(Estuarine and marinejenters rivers)

Famjly Platycephalidae

¢ Platycephalus indicus

Submorder PERCOIDEI (Estuarine and marine;enters rivers;2 families,
Nandiae and Pristolepeidae are entirely
freshwater)

Family Sillaginidac (Whitings)
- S1llaginopsis panijus
Family Nandiae (Mu-perches)
Nandus nandus

Family Pristolepeidae
' Badis badis



Family Lobotidae (Tripple-tails) Annex

Lobotes surinamensis age 32
Datnoibes polota page 3

Family Spariidae
Acanthopagrus datnia

Family Scatophagidae (Butter=~fish)

Scatophagus argus

Family Sciaenidae (Jewfish,Croakers)

Pama pama

Jchnius cnhitor
Johnius diacanthus
Ctolithes maculatus

Pamily Toxotidae (Archer Fish)

Toxotes chatareus

Family Leiognathidae(Pony fishes,slip-mouths)
Leiognathus equulus
Secutor ruconius
Secutor insidiator
Gerres setifer
Gerres filamentosa

Family Centropomidae (Giant perches,glass perches)
Lates calcarifer
Chanda nama
Chanda ranga
Chanda daculis

Familv Therapenidae
Therapon jarbua

EXOTIC SPECIES

Family Cyprinidaes

- Cyprinus carpio (Common Carp)
Ctenopharyngodon idellus(Grass Carp)
+ Eypothalmichthys molitrix(Silver Carp)

Family Cichlidac
Tilapiz mossambica
Tilapia nilotica
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BIRD LIST BY DISTRICT

The following bird list was compiled in large part from

Rashid, H.E., Systematic lList of the Birds of Eagt Pakistan,

Asiatic Society, Dacea, 1967. Only those species which are

considered resident, winter or monsoon visitor r are likely
to be found in the district are included here. The "X" indi-
cates presence in the district under which it is merkeds

Faridpur (F), Patuakhzli (P, Rangpur (R) and/ or Sylh.t (S).
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PRESENT INs

Scientific Name Common Name F P R S
Family Pod’-ipedidae Grebes X X X X
Podiceps c¢. cristatus Great Crested Crebe X X X X
Podiceps c., caspicus Blacknecked Grebe X X
Podiceps ruficollis

capensis Little Grebe X X X X
Family Hydrobatidae Storm Petrel X
Fregetta tropica Duskyvented Storm

melanogaster Petrel X
Family Phaethontidae Tropic Bird X
Phaethon aethereus Short-tailed tropic

indicus Bird X
Family Pelecanidae Pelicans X X
Pelecanus onocrotalus White Pelican X
Pelecanus p. philippensis Spotted Billed Pelican X
Pelecanus p. crispus Spotted Billed Pelican X
Family Sulidae Boobies
Sula sula rubripes Red-footed Booby X
Family Phalacrocoracidae Cormorants X X X X
Phalacrocorax carbosinensis Cormorant X X X X
Phalacrocorax fuscicollis Shag X X x X
Phalacrocorax niger Little Cormorant X X X X
Anhinga rufa melanogaster Darter X X X X
Family Ardeidae Herons X X X X
Ardea imperialis Giant White-bellied

Heron X X
Ardea cinerea rectirostris Grey Heron X X X X
Ardea purpurea manilensis Purple Heron X X X X
Butorides striatus jananicus Little Green Heron X X X X
Ardeola gra grayii Pond Heron or Paddy
Bird X X X X

Ardeola bacchus Chinese Pond Heron X



Scientific Name

Bubulcus ibis coromandus
Egretta alba modeota
Egretta intermedia palleuca
Egretta g. garzetta
Nycticorax n. nyctocorax

Gorsachus m. melanolophus
Ixobrychus m. minutus
Ixobrychus cinnamomeus
Ixobrychus sinensis
Dupetor f. flavicollis

Family Ciconiidae

Ibis leucocephalus
Anastomus oscitans
Ciconia e, episcoupus
Ciconia ciconia asiatica
Ciconia nigra

Xenorhynchus a, asiaticus
Leptoptilos dubius
Leptoptilos javanicus

Family Threskiornidae

Threskiornis melanocephala
Pseudibis p. papillosa
Plegadis f. falcinellus
Platalea leucorodia major

Family Phoenicopteridae

Phoenicopterus roseus

Family Anatidae
Branta ruficollis

Anser fabalis middendorffi

Anser fabalis brachyrhynchus

Anser a, albifrons
Anser er ythropus

Common Name

Cattle Egret

Large Egret
In*ermediate Egret
Little Egret

Night Egret

Tiger Bittern
Little Bittern
Chestnut Bittern
Yellow Bittern
Black Bittern

Storks

Painted Stork
Openbill Stork
White-necked Stork
Eastern White Stork
Black Stork

Black-necked Stork
Greater Adjustant
Lesser Adjustant
Ibises

White Ibis

Black Ibis

Glossy Ibis
Spoonbill

Flaming

Common Flamingo

Ducks, Geese

Siberian Red-breasted

Goose
Forest Bean Goose
Pink=-footed Goose
White -fronted Goose

Lesser White~fronted

Goose

Annex
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Scientific Name

Anser anser rubrirostris
Anser indicus
Dendrocygna javanica
Dendrocygna bicolor
Tadorna ferruginea

Tadorna tadorna
Anas ancustirostris
Anas acuta

Anas c. crecca
Anas formosa

Anas p. poecilorhyncha
Anas p. zonorhyncha
Anas platyrhynches
Anas s. strepera

Aras falcata

Anas penelope

Anas guerguedula

Anas clypesta

Rhodonessa caryophyllacea
Netia rufina

Aythya ferina
Aythya nyroca
Aythya baeri
Aythya fuligula
Aythya m., marila

Common Name

Greylag Goose
Bar-headed Goose
lesser Whistling Teal
Large Whistling Teal
Brahminy Duck

Common Shield=duck
Marbled Teal
Pintail

Common Teal

Baikal Teal

Spotbill Duck
Eastern Spotbill
Mallard

Gadwall

Falcated Teal

Wizeon

Garganey

Shoveller
Pink~headed Duck
Red=-crested Pochard

Common Pochard
White-eyed Pochard
Baer's Pochard
Tufted Duck

Scaup Duck

Nettapus c¢. ceromandelianus Cotton Teal

Sarkidornis m. melanotos
Cairina scutulata
Bucephala c. clagula
Mergus m. orientalis

Mergus serrator
Mergus albellus

Family Acciptridae

Nukhta or Comb Duck

White-winced Wood Duck

Goldeneye Duck
Eastern Merganser

Red-~breasted Merganser

Smew

Eagle, Buzzard,Vulture

Elanus caeruleus vociferus Black-winsed Kite
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PREIENT TN,

Scientific Name Common Namo EPRR S
Aviceda j. jerdoni Blyth's Baza X X X X
Aviceda leuphotes syama Blackerested Ba:a X X X X
Pernis ptilorhyncus
orientals Siberian Honey Buzzard x x x X
Pernis p. ruficollis Indian Honey Buzzard X X X X
Milvas migrans govinda Pariah Kite X X X X
Milvas migrans lineatus Large Pariah Kite X X X X
Haliastur i. indus Brahminy Kite X X X x
Accipter badius dussumieri Shikra X X X X
Accipter trivirgatus indicus Crested Goshawk X
Accipter nisus nisosimilis Sparrow Hawk X X X X
Accipter nisus melanoschistos Sparyow Hawk X X
Accipter virgatus affinus Besra Sparrowhawk X X X X
Accipter virgatus gularis Besra Sparrowhawk X X X X
Butastur teesa White-eyed Buzzard Eagle x x x x
Spizaetus n., nipalznsis Hodgson's Hawk Eagle X X X X
Nisaetus f. fasciatus Bonelli's Hawk Eagle X X X X
Hieraaetus pennatus Booted Hawk Eagle X X X X
Lophotriorchis k. kienerii Rufous=bellied Hawk

Eagle X X X X
Aquila h. heliaca Imperial Eagle X X X X
Aquila rapay vindhiana Tawny Eagle X X x x
Aquila n. nipalensis Steppe Eagle X X X X
Aquila clanaga Greater Spotted Bagle x ¥ ¥ «x
Aquila pomarina hastata Lesser Spotted Eagle X X X X
Ictinaetus malayensis Black Eagle X X
Haliacetus ieucogaster White-bellied Sea Eagle x x x X
Haliaeetus lelcoryphus Pallas' Fishing Eagle x x » X
Ichthyophaga i, ichthyaetus Large Grsvheaded

Fishing ' i X X X X
Torgos calvus Black or &7+ vulture X X X X
Aegypius monachus Cinereov: ' _ture X X X X
Gyps indicus tenuiroetris Long~bilicu Vulture X X X X

Gyps bengalensis White-backed vulture X X x X
Circus c¢. cyaneus Hen Harrier X X X X
Circus macrourus Pale Harrier X X x X
Circus pygargus Montagu's Harrier X X X X
Circus melanoleucCos Pied Harrier X X X X
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PRESENT IN;
Scientific Name Common Name F PR S
Circus a. aeruginosus Marsh Harrier X X X X
Circus a. spilonotus Eastern Marsh Harrier X X X X
Circaetus g. gallicus Short-toed Eagle X X X x
Spilornis c. cheela Crested Serpent Eagle X X
Spilornis c. melanotis Crested Serpent Fagle X X X X
Spiloenis c. burmanicus Crested Serpent Fagle X X X x
Pandion haliaetus Osprey X X X X
Michrohierax c. caerulescens Red-breasted Falconet x x x x
Microhierax melanoleucos White~legsed Falconet X X x x
Falco biarmicus jugser Laggar Falcon X X X x

Falco peregrinus japonensis Eastern Peregrine

Falcon X X X x
Falco p. peregrinator Shahin Falcon X X x x
Falco s. subbuteo Hobby X X x X
Falco s. centralasiae Central Asian Hobby X X X X
Falco severus rufipedoides Oriental Hobby X X X x
Falco s. severus Oriental Hobby X X X X
Falco ¢. chicquera Red-headed Merlin X x X
Falco vespertinus amurensis Eastern Red-legwed

Falcon X X X Xx
Falco naumanni pekinensis Lesser Kestrel X X Xx X
Faleo t. tinnunculus Kestrel X X X x
Falco t. interstinetus Eastern Kestrel X X X x
Family Phgsianidae Partidge, Quail, Pheasant x x x X
Frankolinus francolinus Assam Black Partridge X X X X
melanonatus
Frankolinus qularis Swamp Partridge X X X X
Coturnix c. coturnix Common Quail X X X x
Conturnix c¢. japonica Japanese Grey Quail X X X X
Coturnix coromandelica Rain Quail X X X Xx
Coturnix c. chinensis Blue=breasted Quail X X X X
Perdicula m. manipurensis Manipur Bush Quail X
Perdicula m., inglisi Manipur Bush Quail X ¥ X X
Arborophila atrogularis White=-checked Hill

Partridge X

Bambusicola fytchii
hopkinsoni Bamboo Partridge X
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Lophura leucomelana lathami Blackbreasted Kalij X
Gallus gallus murghi Red Jungle fowl X
Polyplectron bicalcaratum
bakeri Peacock Pheasant b'¢
Pavo cristatus Common Peafowl X X x
Family Turnicidae Bustard-Quail X X X X
Turnix sylvatica dussumier ILittle Busterd-Quail X X X X
Turnix t, tanki Button Quaili X X X X
Turnix t. blanfordi Button Quail X X
Turnix suscitator plumbipes Common Bustard Quail X X X X
Turnix s. bengalensis Common Bustard Quail X X Xx x
Family Gruidae Cranes X X X X
Grus grus lilfordi ' Common Crane X X X Xx
Grus a, antigone Sarus Crane X X
Grus a. sharpii Sarus Crane X
Anthropoides virgo Demoiselle Crane X X x X
Family Rallidae Rails, Crakes, Coots X X x X
Rallus aquaticus indicus Water Rail X X X x
Rallus striatus albiventer Blue~breasted Banded

Rail X X x x
Rallina fasciata Red-legged Banded Rail x x X x
Rallina eurizonoides a
amouroptena Banded Crake X X X x
Porzana p. pusilla Baillon's Crake X X Xx X
Porzana porzana Spotted Crake X X X x
Amaurornis fuscus Ruddy Creke X X X x
Amaurornis bicolor Elwes Crake X
Amaurornis a akool Brown Crake X X X x
Amaurornis phoenicurus
chinensis White-breasted Waterhen x X X x
Gallicrex ¢, cinerea Kora X X X X
Gallinula chloropus indieca Moorhen X X x x
Porphyrio porphyrio
poliocephalus Purple Moorhen X X x x
Fullica a. atra Coot X X X X



Sgientific Name
Fgmily Heliornithidae

Heliopais personata

Eam;lx Otidae

Eupodotis b, bengalensis
Sypheotides indica

F;mily Jacanidae

Hydrophasianus chirurgug
Metopidius indicus

Farily Haematopodiae

Haenatopus ostralegus
osculans

Family Charadriidae

Sub=family Charadriinae

Vanellus leucurus
Vanellus gregarius
Vanejlus vanellus
Vanellus cinereus
Vanellus i, indicus

Vanellus i. atronuchalis

Vanellus spinosus duvancelli

Vanellus malabaricus
Pluvialus squatarola

Pluvialus a. apicaria

Pluvialus dominica fulva

Charadrius 1. leschenaulti
Charadrius dubins curonicus

Charadrius d. jerdoni
Charadrius alexandrinus
dealbatus

Charadrius placidus

Common Name

Finfeet
Masked Finfoot

Bustards

Bengal Florican
Likh Florican

Jacana

Pheasant-tailed Jacana
Bronze-winged Jacana

Oystercatcher

Oystercatcher

lapwing,Plover,
Sandpipers,Snipe

Plover, Lapwing

White-tailed Lapwing
Sociable Lapwing
Lapwing

Grey-headed Lapwing
Red-wattled Lapwing

Red-wattled Lapwing

Spur-winged Lapwing

Yellow=wattled Lapwing

Grey or Black-bellied
Plover

Golden Plover

Easiern Golden Plover
Larze Sand Plover

Li%tle Rinszed Plover
Little Ringed Plover

Chinese Kentish Plover

Long=tilled Ringed

Plover
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Subfamily Scolopaginae Curlews,Sandpipers.Snipe

Numenius phaeopus variegatus Eastern Whimbrel
Nimenius arquata orientalig Curlew
Limosa limosa melanuroides Black-tailed godwit

]
e
=
e

LI I
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]
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Tringa erythropus Spotted Redshank

Tringa t. totanus Common Redshank

Tringa stangnatilis Marsh Sandpiper X X X X
Tringa nebularia Greenshank X X X X
Tringa ochropus Green Sandpiper X X X x
Tringa glareola Wood Sandpiper X X X x
Tringa guttifer Nordmann's Sandpiper X X X X
Tringa terek Terek Sandpiper X X X X
Tringa h, hypoleucos Common Sandpier X X X X
Arenarie i, interpres Turnstone X X X x
Limnodromus semipalmatus Snipe=billcd Godwit X X x X
Capella nemoricola Wood Snipe X X X x
Capella stenura Pintail Snipe X X X X
Capella megala Swinhoe's Snipe X X X x
Capella g. gallinago Fantail Snipe X X X X
Capella minima Jack Snipe X X X X
Calidris tenuirostris Eastern Knot X
Calidris albus Sanderling X
Calidris minutis Little Stint X X X X
Calidris temminckii Temminck's Stint X X X x
Calidcis subminutus Long-toed Stint X X X X
Calidris alpinuz eentralis Dunlin X X x X
Calidris testaceus Curlew Sandpiper X X X X
Eurynorhynchus rygineum Spoon-billed Sandpiper x x x x
Limicola falcinellus sibirica Broad-billed Sandpiper x x x x
Philomachus pugnax Ruff and Reeve X X X x
Sub~family Phalaropinae Phalarope X
Phalaropus lobatus Red-necked Phalarope X
Famiiy Rostratulidae Painted Snipe X X x x
Rostratula b, bengalensis Painted Snipe X X X X
Family Recurvirostridae Stilt, Avocet X X X X
Himantopus h. himantopus Blackwinged Stilt X x
Recurvirostra avosetts Avocet X Z X x
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Family Burhinidae Stone Curlews X X X X
Burbinus oedicnemus indicus Stone Curlew X X
Esacus magnirostris
recurvirostris Great Stone Plover X X X X
Family Glareolidae Courser,Pratincoles X X X X
Cursorius coromandelicus Indian Courser X X
Glareola pratincola
maldivarum Collared Pratincole X X X X

Glarcola lactea Small Indian Pratincole X X X X
Family Laridae Fulls, Terns X X X
Larus argentatus mongolicus Herring Gull X X X X
Larus ichthyaetus Great Blackheaded Gull x X x X
Larus brunnicephalus Brownheaded Gull pld
Larus r. ridibundus Black~headed Gull X X X X
Childonias hybrida indica Whiskered Tern X X X X
Chilidonias h. javanica Vhiskered Torn ¥ X X X
Childomias leucoptere White-winzed Black Tern X X X X
Gelochelidon nilotica affinis Gull-billed Tern X
Hydroprogne c., caspia Caspian Tern X X X X
Sterna aurantia Indian River Tern X X X X
Sterna hirundo tibetana Common Tern X X X X
Sterna dougallii korustes Rosy Tern X
Sterna s. sumatrana Black-naped Tern X
Sterna acuticauda Black-bellied Tern X X X X
Sterna fuscata nubilosa Sooty Tern X
Sterna albifrons pusilla Little Tern X X X X
Sterna bergii velox Larze Crested Tern X
Sterna b. bengalensis Lesser Crested Tern X
Rychops albicollis Indian Skimmer X X X X
Family Columbidac Pegeons, Doves X X X X
Treron a. apicauda Pintailed Green Pigeon X X
Treron s. sphenura Wedgetailed Green Pegeon X
Treron curvirostra Thick-billed Green

Pigeon X X X X
Treron pompador phayrei Grey-fronted Green

Pigeon X X X X
Treron b. bicincta Oranre-breasted Greecn

Pigeon X ¥ X
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Scientific Name

Treron b, praetermissa
Treron p. phoenicoptera
Treron p. viridifrons

Ducula aenea sylvatica
Ducula badia insignis

Ducula badia griseicapilla

Columba livia intermedia
Columba punicea
Streptopelia orientalis
agricola
Streptopelia d. dcecaocto
Streptopelia
Streptopeliia
Streptopelia
Streptopelia
Chalcophaps i. indica

Family Psittacidae

t. humilis
suratensis

Psittacula eupatria nipalensis Large Indian Parakeet

Psittacula krameri borealis

Psittacula alexandri fasciata

Lommon Name

Orange-breasted Green
Pigeon

Yellow-footed Green
Pigeon

Yellow=footed Green
Pigeon

Green Imperial Pegeon

Mountain Imperial

_ Pigeon

Mountain Imperial
Pigeon

Blue Rock Pigeon

Purple Wood Pigeon

Rufous Turtle Dove
Ring Dove

t. trarquebarica Red Turtle Dove

Red Turtle Dove
Spotted Dove

chinensis tigrina Spotted Dove

Emerald Dove

Parrotu

Rose~-ringed Parakeect

Red-breasted Parakeet

Psittacula cyanocephala benga-

lensis

Psittacula r. roscata

Psittacula r. junae

-Psittacula h. himalayana
Psittacula h. finschii
Loriculus v. vernalis

Family Cuculidae

Clamator coromandus
Clamator jacotinus sorratuc
Cuculus v. varius

Cuculus fugax niscolor

Blossomheaded Parakeet

Eastern Blossomheaded
Parakeet

Eastern Blossomheaded
Parakeet
Slaty-headed Parakeet
Slaty-headed Parakeet
Lorikeet

Cuckoes

Redwinged Crested Cuckoo

Pied Crested Cuckoo
Common Hawk Cuckoo
Hodgson's Hawk Cuckoo
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Cuculus m. micropterus Indian Cuckoo X X X x
Cuculus c. canorus The Cuckoo X X x X
Cuculus c. bakeri The Cuckoo X X X x
Cuculus c. saturatus Himalayan Cuckoo X X X x
Cuculus p. poliocephalus Small Cuckoo X X x X

Cacomantis s, sonnerati Banded Bay Cuckoo X X X x
Cacomantis merulinus

passerinus Plaiantive Cuckoo X X X
Cacomantis merulinus

querulus Plaintive Cuckoo X X X
Chalcites meculatus Emerald Cuckoo X
Chalcites x. xanthorhynchus Violet Cuckoo X
Surniculus lugibris

dicruroides Drongo Cuckoo X X X X
Eudynamys s. scolopacea Indian Koel X X X
Eudynamys s. malayana Malayan Koel X X X x
Rhopodytes t. tristis Large Green-billed

Malkoha X X X X

Taccocua leschenaultii

infuscata Sirkeer Cuckoo X X X X
Centropis s, sinensis Crow-pheasant X X X
Centropis s. intermedius Crow-pheasant X X X x
Centropis toulou bengalensis Lesser Coucal X X X x.
Family Strigidae Owls X X X x
Tyto alba stertens Barn Owl X X x X
Tyto capensis longimembris Grass Owl X X X X
Phodilus badius saturatus Bay 0wl X
Otus s. spilocephalius Spotted scops Owl X
Otus scops sunia Scops Owl X X X X
Otus bakkamoena gangeticus Collared Scops Owl X X x x
Otus bakkamoena lettia Collared Scops Owl X X x X
Bubo bubo bengalensis Eagle Owl X X X X
Bubo n. nipslens:s Forest Eagle Owl X X X X
Bubo coromandus klossi Malayan Dusky Eagle Owl x x X X
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Bubo zeylonensis leschenault Brown Fish Owl X X X X
Bubo flavipes Tawny Fish Owl X
Bubo ketupu Malay Fish Owl X X
Glaucidium b. brodeii Pigmy Owlet X
Glaucidium b, radiatum Jungle Owlet X X x X
Glaucidium cuculoides rufescens Barred Owlet X
Ninox scutulata ingubris Brown Hawk Owl X X X
Ninox scutulata burmanica Brown Hawk Owl X X X X
Athene brama indica Spotted Owlet X X X X
Strix ocellata grisescens Mottled Wood Owl X X X X
Strix o. ocellata Mottled Wood Owl X X X
Strix leptogrammica newaransis Brown Wood Owl X X X
Asio f. flammeus Short-eard Owl X X X x
Family Caprimuleidae Nightjars X X X x
Eurostopodus macrotis
cerviniceps Great Eared Nightjar X X X Xx
Caprimulgus indicus hazarae Jun-le Nightjar X
Carimulgus indindicus Jungle Nightjar X X X X
Caprimulgus macrurus ,
albonotatus Long-tailed Nightjar X X X X
Caprimulgus a. asiaticus Common Indian Nightjar x x x x
Caprimuleus affinis monticolus Franklin's Nightjar X X X X
Family Apodidae Swifts X X x X
Chaetura caudacuta nudipes White~throated Spinetail

Swift, X X
Chaetura caudacuta
cochinchinensis White-throated Spinetail

Swift X X
Chaetura gigantea indica Large Brown-throated

Spinetail Swift X
Chaetura sylvatica White-rumped Spinetail

Swift X X X X
Apus melba nubifuga Alpine Swift X X X X
Apus acuticaudus Dark-backed Swift X
Apus p., racificus large white-rumped Swift x x x x
Apus p. leuconyx Large white-rumped Swift x X
Apus a, affinus House Swift X X
Apus affinus nipalensis House Swift X X X



Scientific Name

Apus affinus subfurcatus
Cypsiurus parvus
batasiensis

Common Name

House Swift

Palm Swift

Cypsiurus parvus infumatus Palm Swift

Hemiprocne longipennis
coronata

Family Trogonidae

Harpactes erythrocephalus
hodgsoni

Harprctes e.
erythrocephalus

Family Alcedinidae

Ceryle
Ceryle
Ceryle
Alcedo
Alcedo

hercules
athis bengalensis

Alcedo meninting coltarti
Ceyx e. erithacus
Pelargopsis amauroptera
Pelargopsis c¢. capensis
Halcyon c. coromanda

Crested Swift
Trogons

Red<headed Trogon
Red=-headed Trogon

Kingfishers

lugubrus continentalis Great Pied Kingfisher
lugubrus guttulata Great Pied Kingfisher
rudis leucomelanura Lesser Pied Kingfisher

Blyth's Kingfisher
Common Kingfisher

Blue-eared Kingfisher
Threetoed Kingfisher
Brown-winged Kingfisher
Storkbilled Kingfisher
Ruddy Kingfisner

Haleyon smyrnensis perpulehra White-breasted

Halcyon pileata
Halcyon chloris hume:

Family Meropidae

Merops 1. leschenaulti

Merops p. philippinus
Merops o. orientalis
Nyctyornis a. athertoni.

Family Coracijdae

Coracias b. bengalensis

Coracias b. affinis

Eurystomus orientalis
cyanicollis

Eurystomus orientalis
calonyx

Family Upupidae

Upupa epops saturata
Upupa epops ceylonensis
Upupa epops longirostris

Kingfisher
Blackcapped XKingfisher
White~collared Kingfisher

Bee-eaters

Chestnut-headed Bee~
eater
Blue~tailed Bee-eater
Green Bee-eater
Blue-bearded Bee-eater

Rollers

Indian Roller
Indian Roller

Broad-billed Roller
Broad-hilled Roller

Hoopoes

Hoopoe
Hoopoe
Hoopoe
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Family Bucecrotidae Hornbills X X x
Tockus birostris Comion Grey Hornbill X X
Anthracoceros m.,
malabaricus Pied Hornbill X
Buceros bicornis homrai Grezat Hornbill X
Family Capitonidae Barbes X p d
Megalaima lineata hodsoni  Lineated Barbet X X X
Megalaima a, asiatica Blue-throated Barbet X X X
Megalaima australis
cyanotis Blue-eared Barbet X
Megalaima haesmacephala
indica Crimson-breasted Barbet x X X
Family Picidae Woodpeckers X X X
Jynx t. torquilla Wryneck X X
Jynx t. chinensis Wryneck X X X
Picumnus i. innominatus Speckled Piculet X X
Sasia o. ochracea Rufous Piculet X
Sasia o. reichenowi Rufous Piculet X
Micropternus brachyrus
. phaioceps Rufous Woodpecker X X X
Picus myrmecophoneus Little Scaly-bellied
Green Wocdpecker X X
Picus canus gydenstolpei Black naped Green
Woodpecker X
Picus f. flavinucha Large Yellow-naped
Woodpecker X X X
Picus ¢, chlorolophus Small Yellow=-naped
Woodpeckar X X X
Dinopium b, benghalense Lesser Golden-backed
Woodpecker X X X
Gecinulus g, grantia Pale Headed Woodpecker X
Mulleripicus pulverulensis
harterti Great Slaty Woodpecker X
Dendrocopus stratui Stripe-breasted Pied
Woodpecker X
Dendrocopus m. macei Fulvous-breasted Picd
Woodpecker X X X
Dendrocopus m. mahrattensis Yellow-fronted Pied
Woodpu:cker X X X
Dendrocopus canicapullus Grey-crowned Pigmy
Semicoronatus Woodpecker X X
Dendrocopus c. canicapullus Grey-crowned Pigmy
Woodpecker X
Dendrocopus n. nanusg Pigmy Woodpecker X X X
Hemicircus c. canente Heart-spotted Woodpecker x X X
Blythipicus p. pyrrhotis Red-eared Bay Woodpecker X X



Scientific Name

Chrysocolaptes lucidus
guttacristatus

Family Burylaimidae

Common Name

Large golden-backed
Woodpecker

Broadbills

Scrilopus lunatus rubropygius Gould's Broadbill

Psarisomus d. dalhousiae

Family Pittidae

Pitta n. nipalensis
Pitta b. brachyura

Pitta moluccensis megarhyncha

Pitta sordida cucullata
Pitta c. cyanea

Family Alandidae

Miratra javanica cantillans

Miratra a. assamica

Bremopterix grisea

Calandrella cinerea dukhun~
ensis

Calandrella acutirostris
tibetana

Calandrella r. raytal
Alauda g. gulgula

Family Hirundinidae
Riparia riparia dilute
Riparia riparia ijimae
Riparia
Hirundo r. rustica
Hirundo r. gutturalis

r. tytleri

smithi filifera
daurica nipalensis
daurica gephyra
daurica japonica

Hirundo
Hirundo
Hirundo
Hirundo
Hirundo

Hirundo striolata myri

paludicola chinensis

Longtailed Broadbill

Pittas

Blue-naped Pitta
Indian Pitta
Blue-winged Pitta
Green-breasted Pitta
Blue Pitta

Larks

Singing Bush Lark
Assam Bush Lark
Ashycrowned Finch Lark

Rufous Short-teed Lark
Humes Short-toed Lark

Sand Lark
Eastern Skylark

Swallows, Martins

Collared Sand Martin
Collared Sand Martin
Plain Sand Martin
Plain Sand Martin
Plain Sand Martin

Plain Sand Martin
Wire-tailed Swallow
Striated Swallow
Striated Swallow
Striated Swallow

Larger Striated Swallow

Delichon urbica cachmeriensis House Martin
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Family laniidae Shrikes X X x X
‘Lanius t. tephronotus Tibetan Shrike X X X X
Lanius schach tricolor Black~headed Shrike X X X X
Lanius c¢. cristatus Brown Shrike X X X X
Family Oriolidae Orioles X X X x
Oriolus oriolus kundoo Golden Oriole X X
Oriolus chinensus diffusus Blacke-naped QOriole X X X X
Oriolus c. tenuirostris Black-naped Oriole X X X X
Oriolus x. xanthornus Black~headed Oriole X X X X
Oriolus t. traillii Maroon Oriole X
Family Dicruridae Drongos X X X X
Dicrurus adsimilis albirictus Black Drongo X X X
Dicrurus leucophaeus
longicaudatus Ashy Drongo X X
Dicrurus leucophaeus hopwoodi Ashy Drongo X X X X
Dicrurus c. caurulescens White-bellied Drongo X X
Dicrurus annectans Crow=billed Drongo X X X X
Dicrurus a. aenus Bronzed Drongo X X X X
Dicrurus remifer tectirostris Lesser Rackettailed
Drongo X
Dicrurus h. hottenttottus Hair-crested Drongo X
Dicrurus paradiseus grandis Greater Rackettailed
Drongo X
Family Artamidae Swallow-shrikes X X X
Artamus fuscus Ashy Swallow Shrike X X X X
Family Sturnidae Starlings X X X X
Saroglossa spiloptera Spotted-winzed Stare X X X X
Aplonis panayensis affinis Glossy Starling X X X X
Sturnus m. malabaricus Greyheaded Myna X X X
Sturnus pagodarum Brahminy Myna X X X X
Sturnus vulgaris poltaratskyi Fiasch's Starling X X X X
Sturnus c¢. contra Pied Myna X ¥ X X
Sturnus c¢. dehrae Pied Myna X X X
Acridotheres t. tristis Coimmon Myna X X X X
Acridotheres ginginianus Bank Myna X X X
Acridotheres f. fuscus Jungle Myna X X X X

Acridotheres javanicus
infuscatus Short-crested Jungle
Myna X X X X
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Gracula religiosa intermedia Grackle or Hill Myna X
Family Corvidae Crows, Magpies X X X X
Kitta ce. chinensis Green Magpie X
Kitta erythrorhyncha
magnirostris Red-Billed Blue Magpie X
Dendrocitta v. vagabunda Rufous Tree-pie X X X X
Dendrocitta f. frontalis Black-browed Tree=-Pie X
Dendrocitta formosa himalayensis Grey Tree-Pie X X
Corvus s. splendens House Crow X X x X
Corvus m, levaillanti Jungle Crow X X X X
Family Campephagidae Minivets,Cuckoo=
shrikes X X X X
Hemipus picatus capitalis Pied Flycatcher Shrike x x x x
Hemipus p. picatus Pied Flycatcher Shrike x x x x
Tephrodornis virgatus pelvica Large Wood Shrike X X X X
Tephrodornis p. pondicerianus Common Wood Shrike X X X X
Coracina novaechollandia macei large Cuckoo-shrike X X X

Coracina novaehollandiae

nipalensis Large Cuckoo~Shrike ¥ X X
Coracina memelaschistos Smaller Grey Cucko
' Shrikes X XX X
Coracinz melanoptera sykesi  Black-headed Cuckoo-

Shrike X X X X

Pericrocotus flammeus

speciosus Scarlet Minivet X X X X
Pericrocotus flammeus

fraterculus Scarlet Minivet X
Pericrocotus ethologus laetus Long-tailed Minivet X
Pericrocotus s. solaris Yelow=throated Minivet p'd
Pericrocotus r. roseus Rosy Minivet X X X X
Pericrocotus cinnamomeus

peregrinus Small Minivet X X X X
Pericrocotus cinnamomeus thai Small Minivet X X X

Pericrocotus cinnamemeus
vividus Small Minivet X X X X



Annex

page 51
PRESENT INj
Scientific Name Common Name F PR S
Family Irenidae Ioracs, Ghloropsis,
Fairy Bluebird X X X X
Aegithina t. tiphia Common Iora X X X X
Chloropsis a. aurifrons Gold-fronted Chloropsis X X X X
Chloropsis h. hardwickii Orangebellied Chloropsis X
Chloropsis c. cochinchinensis Blue-wingad Chloropsis X
Irena puella sikkimensis Fairy Bluebird X
Family Pvgnonotidae Bulbuls X X X X
Pycnonotus atriceps cinereou
cinereoventris Black-headed Bulbul X
Pycnonotus melanicterus
flaviventris Black-headed Yellow Bulbulx x x X
Pycnonotus jocosus pyrrhotis Red-whiskered Bulbul X X 'x X
Pycnonotus jocosus emeria Red-whiskered Bulbul X X
Pycnonotus jocosus peguensis Red-whiskered Bulbul X X X X
Pycnonotus cafer bengalensis Redvented Bulbul X X X X
Pycnonotus cafer brrvmanicus Redvented Bulbul X X X X
Crinizer f. flaveo.us White=throated Bulbul X
Hypsipetes viridescens
cacharensis Olive Bulbul X
Hypsipetes virescens
mcclellandi Rufousbellied Bulbul X
Hypsipetes f. flavalus Brown~-eared Bulbul X
Hypsipetes madagascariensis
nigrescens Black Bulbul X
Family Muscicapidae Babblers,Flycatchers,
Warblers X X X X
Sub=Family Timaliinae Babblers . X X X X
Pelloreneum ruficeps chamelum Spotted Babbler X
Pelloreneum palustre Marsh Spotted Babbler X
Pelloreneum a. albiventre Brown Babbler X
Trichastoma tickelli assamensis Tickell's Babbler X
Trichastoma a. abbotti Abbott's Babbler X X X X



Scientific Name
Pomatorhinus s. shisticeps
Pomatorhinus s. cryptanthus

Pomatorhinus ruficollis
bakeri

Pomatorhinus erythrogenys
mcclellandi

Pomatorhinus h. hypoleucos

Xiphirhynchus superciliaris
intextus

Xiphirhynchus p. pusilla

Sgelaeopnis formosus |
Stachyris rufifrons amblgua

Stachyris nigriceps spadix

Dumetia h. hyperythra
Macronous gularis
rubricapilla
Timalia pileata bengalensis
Chrysomma s, sinensis
Chrysomma altirostre
griseigularis

Paradoxornis a. atrosuper-
ciliaris
Paradoxornis ruficeps bakeri
Paradoxornis gularis
transfluvialis
Turdoides c., caudatus
Turdoides e, earlei

Turdoides longirostris
Turdoides s. striatus
Garrulax m. moniligerus

Garrula pectoralis melanotis
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Slatyheaded Scimitar
Babbler X X X
Slatyheaded Scimitar
Babbler

Rufous-necked Scimitar
‘Babbler

Rusty cheeked Scimitar
Babbler
Large Scimitar Babbler

Slenderbilled Scimitar
Babbler

Lesser Slenderbilled
Scimit r Babbler

Spotted Wren Babbler

Red~fronted Babbler

Black-throated Babbler

Rufous-bellied Babbler x X
Yellowbreasted Babbler x x X
Redcapped Babbler X X X
Yellow~eyed Babbler X X X
Jerdon's Babbler X X X
Black-browed Suthora

Redheaded Parrotbill
Greyheaded Parrotbill

Common Babbler X X
Striated Babbler X X X

Slender-billed Babbler
Jungle Babbler X X X
Greater Necklaced
Laughing Thrush
Lesser Necklaced
Laughing Thrush

Garrulx leucolophus patkaicus White-crested

Laughing Thrush
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Garrulax delesserti gularis Dellesert's Laughing
Thrush X
Garrulax ruficolis Rufous~necked
Laughing Thrush X
Garrulax phoenicus bakeri Crimson-winged
Laughing Thrush X
Pteruthius m. melanotis Chestnut-throated
Sr.rike Babbler X
Gampsorhynchus r. rufulus White-headed Shrike
Babbler X
Actinodura egertoni kaasiana Barwing X X X X
Minla i. ignotincta Red~tailed Minla X
Yuhina bakeri Baker's Yuhina X
Yuhina g. gularis Stripe-throated
Yuhina X
Yuhina n. nigramenta Rlack-chinned Yuhina X
Yuhina s. xantholeuca White-bellied Yuhina X
Alcippe cinerea Yellow-~throated Tit
Babbler X
Alcippe c. castaneceps Chesnut-headed Tit
_ Babbler X
Alcippe rufogularis collaris Red-throated Tit
Babbler X
Alcippe poioicephala fusca Quaker Babbler X
Alcippe n. nipalensis Nepal Babbler X
Alcippe n. commoda Nepal Babbler X
Sub-family Muscicapinae Flycatchers X X X X
Muscicapa sibirica cacavata  Sooty Flycatcher X X X X
Muscicapa latirostris Brown Flycatcher X X X X
Muscicapa ruficauda Rufous-tailed
Flycatcher X
Muscicapa p. parva Red-breasted Fly-
catcher X X
Muscicapa p. albicilla Red-breasted
Flycatcher X X X X
Muscicapa s. strophiata Orange-gorgetted
Flycatcher X
Muscicapa h. hyperythra Redbreasted Blue
Flycatcher X
Muscicapas westermanni
collini Little Pied Flycatcher x X X
Muscicapa westermanni
australoricntis Little Pied Flycatcher x x x X
Muscicapa superciliaris Whitebrowed Blue
aestigma Flycatcher X X X X



Scientific Name

Muscicapa 1. leucomelanura

Muscicapa sapphira

Muscicapa g. grandis
Musciecapa m. macgrigoriae
Musericaps m. signata

Muscicapa s. sundara

Muscicapa p. poliogenys

Muscicapa u. unicolor

Muscicapa r. rubeculoides

Muscicapa banyumas magni-
rostris

Muscicapa t. ticrelliae
Muscicapa t. thallassina
Muscicapella h., hodgsoni
Culicicapa ceylonenis
calochrysaea
Rhipidura hypoxantha
Rhipidura a. aureola
Rhipidura a. burmanica
Rhipidura a, albicellis
Rhipidura a. stanleyi
Terpsiphone paradisi

leucogaster

Terpsiphone p. .paradisi
Terpsiphone p. saturatior
Monarcha azurea styani

Sub=family Pachycephalinae

Pachycephala c. cinerea

Common Name

Staty Blue Flycatcher

Sapphire-headed Fly-
catcher

Large Niltava

Small Niltava

Small Niltava

Rufous~bellied Niltava

Brooks Flycatcher

Pale Blue Flycatcher

Blue-throated Flycatcher

Large-bilied Blue
Flycatcher

Tickell's Blue
Flycatcher

Verditer Flycatcher

Pigmy Blue Flycatcher

Grey-~-headed Flycatcher
Yeliow=-bellied Fantail
Flycatcher

White-browed Fantail
Flycatcher
White-browed Fantail
Flycatcher
White-throated Fantail
Flycatcher
White-throated Fantail
Flycatcher

Paradise Flycatcher

Paradise Flycatcher
Paradise Flycatcher
Blacknaped Flycatcher
Thickheads

Mangrove Whistler
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Scientific Name

Sub~family Sylviinae
Tesia cyaniventer

Tesia olivea

Cetlia
Cetlia
Cetlia

p. pallidipes
f. fortipes

flavolivaceus

stressemanni

Cetlia

Cetlia

p. brunnifrons

b. muroides

Bradypterus t. thoracicus

Bradypterus t. tacsanowskius

Bradypterus 1. luteoventris
Cisticola exilis tytleri

Cisticola juncidus coursitans

Prinia

Prinia

" Prinis
- Prinia
Prinia
Prinia
Prinia
Prinie
Prinia
Prinia
Prinia

Prinis

r. rufescens

hodgsonii rufula

h. hodgsonii
cinereocapilla
gracilus stevensi
subflava inornata
subflava fusca
socialis inglisi
sylvatica gangetica
f. flaviventris
crinig,r yunnanensis

burnesi cinerasceus

Common Name
Warblers

Dull Slaty bellied
Ground Warbler
Dull Slaty bellied
Ground Warbler
Pale-footed Bush
Warbler
Strongfooted Bush
Warbler

Aberrant Bush Warbler

Rufous-capped Bush
Warbler

Rufouscapped Bush
Warbler

Spotted Bush Warbler

North Chinese Bush
Warbler

Brown Bush Warbler

Yellovheaded Fantail
Wax sler

Streaked Fantail
Warbler

Beavens Longtail
Warbler

Franklin's Longtail
Warpvler

Franklin's Longtail
Warbler

Hodgson's Longtail
Warbler

Streaked Longtail
Warbler

Tawnyflanked Longtail
Warbler

Tawnyflanked Longtail
Warbler

Ashy Longtail Warbler
Jungle Longtail
Warbler

Yellowbellied Longtail

Warbler
Brown Longtail Hill
Warbler
Longtailed Grass
Warbler
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Graminicola b. hengalensis

Orthotomus sutorius patia

Orthotomus atrogularis

Orthotomus cucultatus
coronatus

Locustella certhiola
rubescens

Locustella lanceolata
Locustella naevia straminea

Chaetornis striatus’
Megaluris palustris toklao
Phragnaticola a. aedon

Phragmaticola a., rufescens
Acrocephalus stentoreus
Acrocephalus a. amyae
Acrocephalus orientalis

Acrocephalus bistrigiceps

4, agricola
dumentorum
¢c. concinens

Acrocephalus
Acrocephalus
Acrocephalus

Acrocephalus c¢. stevensi

Hippoiﬂis c. caligata

rama :
collybita
affinis

griscolus

Hippolais c.
Phylloscopus
Phylloscopus
Phylloscopus

Phylloscopus
Phylloscopus

Phylloscopus
Phylloscopus

f+ fuscatus

Phylloscopus inornatus
mandellii
Phylloscopus i. inornatus

Phylloscopus trochileides
viridanus

inornatus humei.

Cammon Name

Large Grass Warbler

Tailor Bird

Blacknecked Tailor Bird

Goldenheaded Tailor
Bird

Pallasg Grasshopper
Warbler

Temminck's Grasshopper
Warbler
Boddaerts Grasshopper
Warbier
Bristled Grass Warbler
Striated Marsh Warbler
Thickbilled Wavbler

Thickbilled Warbler
Great Reed Warbler
Great Reed Warbler
Eastern Great Reed
Warbler
Black-browed Reed
Warbler

Paddy Field Warbler

Blyth's Recd Warbler

Bluntwinged Paddyfield
Warbler

Bluntwinged Paddyfield
Warbler

Bootted Paddyrfield
Warbler

Booted Varbler

Chiffchaff

Tickell's Leaf Warbler

Olivaceous Leaf
Warbler

f. fluvigiventer Smoky Willow Warbler

fuscatus weigoldi Dusky Leaf Warbler

Dusky Leaf VWzrbler
Yellow-browed Leaf

Warhler
Yollow-browed Leaf
Warbler
Yellow-orowed ITaal
Waiblel

Dullgrecn Leafl
Warbler
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Phylloscopus t.
trochiloides Dullgreen Leaf Warbler x X X X
Phylloscopus t.
plumbeitarsus Dullgreen Leaf Warbler X
Phylloscopus nitidus Brightgreen Leaf Warblerx x X
Phylloscopus o. occspitalis Large-crowned Leaf
Warbler X X X X
Phylloscopus occipitalis Large~-crowned Leaf
coronatus Warbler X
Phylloscopus r. reguloides Blyth's Leaf Warbler X X
Phylloscopus r. assamensis Blyth's Leaf Warbler X X
Phylloscopus r. claudiae Blyth's Leaf Warbler X
Phylloscopus c. cantator Black-browed Leaf
Warbler X X X X
Seicercus affinis Allied Flycatcher
Warbler X X
Seicercus b. burkei Yellow-eyed Flycatcher
Warbler X
Seicercus xanthoschistos Greyheaded Flycatcher
Warbler X
Albroscopus superciliaris Yellow=bellied Fly=-
albigularis catcher Warbler x X X X
Albroscopus a. albogularis White-throated Fly-
catcher Warbler X X X X
Sub=-family Turdinae Thrushes and Chats X X X X
Brachypterix leucophrys
nipalensis Lesser Shortwing X
Brachypterix montana
cruralis Whi e-i.owed shortwing X
Erithacus calliope Ruby=~throat X X X X
Erithacus svecicus abbotti Blue~throat X X X X
Erithacus pectoralis confusus Himalayarn Ruby-throat x x X X
Erithacus p. tschebaiewi Himalayan Ruby=-throat x x X X
Brithacus p. brunneus Blue Chat X X X X
Erithacus c¢. cyane Siberian Blue Chat X X
Erithacus c¢. chrysacus Golden Bush Robin X
Copsychus s. saularis Magpie-Robin X X X X
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Copsychus s. erimelgs Magpie=Robin X X X X
Copsychus malabaricus Shama X X x X
Phoenicurus ochruros
rufiventris Black Redstart X X x X
Phoenicurus hodgsoni Hodgson's Redstart X X X X
Phoenicurus suroreus
ley.copterus Daurian Redstart X X X
Phoenicurus erythrogaster
grandis Goldenstadt's Redstart x X
Rhyacornis f. fuliginosus Plumbeus Redstart X X
Cinclidium leucurum White-tailed Blue Robin X X
Enicurus scouleri Little Forktail X
Enicurus immaculatus Black-backed Forktail X
Enicurus schistaceus Slaty-backed Forktail X
Enicurus leschenaulti indicus Leschenault's Forktail X
Enicurus maculatus gutlatus Spotted Forktail X
Saxicola insignis Hodgson Bush Chat p X
Saxicola torguata przevalskii Stone Chat X X X X
Saxicola terguata indica Stone Chat X X X X
Saxicola torquata stejnegeri  Stone Chat X X X X
Saxicola leucura White-tailed Stone Chatx x x x
Saxicola caprata bicolor Pied Bush Chat X X X
Saxicola caprata burmanica Pied Bush Chat X X X X
Saxicola jerdoni Jerdon's Bush Chat X X X X
Saxicola ferrea Dark-grey Stone Chat x x x x
Chaimarronis leucocephalus White-capped Redstart X
Saxicoloides fulicata erythrura Indian Robin X X
Monticola rufiventris Chestnutbellied
Rock Thrush X X
Monticola solitarius pandoo Blue Rock Thrush X X X X
Monticola solitarius affinis Blue Kock Thrush X X
Myiophoneus caeruleus Himalayan Whistling
temminckii Thrush X
Zoothera c. citrina Orange-headed Ground
Thrush X X X X
Zoothera d. dauma Golden Mountain Thrush x x x x
Zoothera m, monticola Large Long-hilled

Ground X



Scientific Name
Zoothera marginata

Turdus d. dissimilis
Turdus unicolor
Turdus boulboul
Turdus r, rubrocanus

Turdus r. gouldi
Turdus obscurus

Common Name

Lesser Long-billed
Ground Thrush
Black=~breasted Thrush

Tickell's Thrush
Greywinged Blackbird
Grey-headed Thrush

Greyheaded Thrush
Dark Thrush

Turdus ruficollus atrogularls Black=-throated Thrush

Turdus r. ruficollus
Turdus naumanni eunomus

Family Paridae

Melanochlora s. sultanea

Farus major nipalensis
Parus m. monticolus

Family Sitlidae

Sitla castanea cinnamoventris

Sitla c. castanea

Sitla f. frontalis

Gamily Certhiidae

Certhia himalayana infima

Family Motacillidae

Anthus h. hodgsoni
Anthus h. unnancnsis
Anthus t., trivialis
Anthus novaeseelandiae
richardi

Red=throated Thrush
Dusky Thrush

Tits

Sultan Tit
Grey Tit
Green Tit

-y

Nuthatches

Chestnut~bellied
Nuthatch
Chestnut-bellied
Nuthatch
Velvet=fronted

Nuthatch

Tree Creepers
Himalayan Tree Creeper

Pipits and Wagtails

Chinese Trece Pipit
Chinese Tree Pipit
Chinese Tree Pipit

Paddy-field Pipit

Anthus novaeseelandiae rufulus Paddy-field Pipit

Anthus c. campestris
Anthus c¢. kastehenkoi
Anthus godlewski
Anthus similis jerdoni

Anthus spiroleta japonicus

Tawny Pipit
Tawny Pipit
Siberian Pipit
Brown Rock Pipit
Water Pipit
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Motacilla flava thunbergi Yellow Wagtail X X X X
Motacilla flava beema Yellow Wagta.il X X X X
Motacilla flava lutea Yellow Wagtai.. X X X X
Motacilla ¢, citreola Yellowheaded Wagtail X X X X
Motacilla c. werae Yellowheaded Wagtail X X X X
Motacilla c¢. calcarata Yellowheaded Wagtail X X X X
Motacilla c¢. caspica Grey Wagtail X X X X
Motacilla alba dukhensis Pied or White Wagtail x x x X
Motacilla a, personata Masked Wagtail X X X X
Motacilla a. alboides Pied or White Wagtail x x x X
Motacilla a. leucopsis White~-faced Wagtail X X X X
Motacilla a. ocularis Streak-eyed Wagtail X X X X
Motacilla a. baicalcnsis Pied or White Wagtail x x x x
Motacillza maderaspatensis Large Pied Wagtail X X
Family Dicaeidae Flowerpeckers X X X X
Dicaeum a. agile Thickbilled
Flowerpecker X X X X
Dicaeum a. deignani Thickbilled
Flowerpecker X
Dicaeum chrysorrheum Yellow=vented
chrysochlore Flowerpccker X
Dicaeum trignostigma Oranre=bellied
rubropygium Flowerpecker X X
Dicaeum e, erythrohynchos Tickell's Flowerpecker X X X X
Dicaeum concolor elivaceum Plaincolored
Flowerpecker X X X X
Dicaeum ¢, cruentatum Scarletbacked
Flowerpecker X X X X
Family Nectariniidae Sunbirds X X X X
Anthreptes singalensis
assamensis Rubycheck X
Anthreptes m. malaccensis Brownthroated Sunbird X .
Nectarinia h. hypogrammica Blue-naped Sunbird X
Nectarinia zeylonica sola Purplerumped Sunbird X X X X
Nectarinia sperata brasiliana Van Hasselt's Sunbird X
Nectarinia a. asiatica Purple Sunbird X X x
Nectarinia a. intermedia Purple Sunbird X X X" X
Aethopyga s. saturata Black breasted Sunbird X
Aethopyga s. assamensis Black breasted Sunbird X

Aethopyga siparaja scheriae Yellowbacked Sunbird X X X X



Scientific Name

Aethopyga siparaja labecula
Aethopyga i. ignicauda
Arachnothera 1. lorgirostris
Arachnothera m, magna

Family Zosteropidae
Zosterops p. palpebrosa

Family Ploceidae

Passer domesticus indicus
Passer domesticus parkini
Passer montanus malacensis
Passer rutilans cinnamomeus
Passer rutilans intensior

p. philippinus
pP. burmanicus
megarhynchus
bengalensis
manyar peguensis

Ploceus
Plocecus
Ploceus
Ploceus
Ploceus

Estrilda a. amandava
Lonchura m. malabarica
Lonchura striata acuticauda
Lonchura p., punctulata
Lonchura p. subundulata

malacca rubroniger
m~lacca atricapilla

Lonchura
Lonchura

Family Fringillidae

Carpodacus erythrinus roseatus

Carpodacus erythrinus
kubanensis
Carpodacus e, erythrinus

Family Emberizidae

Emberiza bruniceps
Emberiza rutila

Common_Name

Yellowbacked Sunbird
Firetailed Sunbird
Little Spiderhunter
Steaked Spiderhunter

White-eyes
White-cye

Weaver Birds

House Sparrow
House Sparrow
Tree Sparrow
Cinnamon Tree Sparrow
Cinnamon Tree Sparrow

Baya

Baya

Finn's Baya
Blackthroated Baya
Steaked Baya

Red Munia
White-throated Munia
White=-backed Munia
Spotted Munia
Spotted Munia

Chestnut Munia
Chestnut Munia

Finches
Common Rosefinch

Common Rosefinch
Common Rosefinch

Buntings

Redheaded Bunting
Chestnut Bunting
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Scientific Name
Emberiza s. aureola

Emberiza citrinella
erythrogenys
Emberiza spodocephala sordida

Embariza fucata arcuata
Emberiza f, fucata

Emberiza pusilla

Melophus lathami subscritatus
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Yellow~breasted

Bunting X X X

Yellow Bunting

Black=-faced Bunting X X X
Greyheaded Bunting X X X
Greyheaded Bunting X
Little Bunting X X X
Deccan Crested Bunting x x x
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Frogs and Toads

Bufo melanostictus (Common Indian Toad)
Rana ticrina (Inlian Bullfrog)

Rana limnocharis (Indian Cricket Frog)
Rana cyanovhlyctis (Skinper Frog)

Rana tytleri

Rana temporalis

Rhaconhorus maculatus

Rhaconhorus, leucomystagx

Microhyla ornata

Microhyla rubra

Kaloula pulchra

Snakes
Family Typhlopidae (Blind Snakes)

Typhlops braminus
~yphlops porractus

Family Colubridae (Keelback)

Natrix piscator (Checkered Keelback)
Natrix stolatn (Strined Keelback)
Akpetium schistosum (Olivacecus Keelbuck)
Xenocronhis ceradosaster

Boira cyana (Green Cat Snake)

Dryophus nasutus (Green Whin 3nake)
Enhydris enhydris

Elape ralianta (Copnerhead)

Lycodon aulicus (Common Wolf-snale)



Annex
page 64

Family Colubrilae (Keelback) (cont*d)

Lyco’on jiara

Pareas macularius (Rat Snnake)

Pytos mucosus (Inlochinese Rat Snake)
Zaocys nigromarginatus

Oligzoion cyclurus

O0ligolon albocinctus

0Oligo’on cinuris

0ligolon arnensis

Family Boilae ( Pythons )

Python molurus (Rock Python)
Python reticulatus (Reticulated Python)

Family Zlapidlae (Crait,Coral wsnake, Cobra)

Naja naja (Inlian Coral Snake)

Naja hannah (King Cobra)

Bungorus fasciatus (Baniled Crait)
Sungarus muilticinctus (Manybdnded Crait)
Sunzarus liviluss (Lesser Black Crait)

Family Vineridae (Vipers)

Vipera russelli (Russell's Viper)
Trimeresurus monticola
Trimeresurus poneorum
Trimeresurus erythurus
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Family Hydronhi 'ae (tl2rine Snakes)

Hydrophis cyanocinatus
Hyrophis fasciatus
Hylronhis nigrocinctus
Hydronhis cyanocinctus
Hydrophis obscurus
Hydrophis fasciatus
Lenimus curtus
Microcenhalophus gracilis
Mierocephalophus -cantoris
L~ticaudata - loticaudata

Lizards

Hemidactylus brooki
Hemidactylus flaviviridis
Hemidactylus frenatus
Hemidactylus bowringii
Calotes versicolor
Varanus monitor
Varanus nebulosus
Varanus flavescens
Varanus salvator
Mabuya carinata

Jfabuya macularia
Mebaya dissimilis
{labuya elerans
Leiolonisma gikkimense
Gekko gekko

Crocodiles

Crocodilus morosus
Crocodilus holastrus
Gavialis gangeticus
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(Includes those common mammals likely to be found in or
near one of the four districts of Faridpur,Patuakhali,

Rangpur or Sylhet)

Primates

Nycticebus coucang (Slow Loris)

Macaca mullata (Rhesus Macaque)

Preshytis entellus (Langoor,Hanum~n)

Presbytis pileatus (Capped Monkey)

Presbytis vhayrii (Leaf Monkey)

Hylobates hoolok (White-browed or Hoolok Gibbon)

Carnivores

LXRS

0 b

ats

Panthera tigris (Royal Bengal Tiger)
Panthera pardus (Leomar?)

Felis chaus (3an Biral or Junsle Cat)

Felis bengalersis (Ban Biral or Leonard Cat)
Felis viverrina (Fishing Cat or HMach Biral)

Felis marmerata ( Marbled Cat)
Felis temmincki (Colden Cat)
Neofelis nebulosa (Clouded Leonard)

“Canines

Canis aureus (Jackal)

Cuon alipnus (iWild Dog)

Vulpes bengalensis (Bengal Fox)
Lutra macrodus (0Otter)

Lutra cinera (Otter)
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Bears

Selenarctos thibetanus (asiatic or limalayan
Dlack Bear)
Helarctos malayanus (iialayan Sun Bear)

Melursus Ursinus (3loth Bear)

Civets and Mongooses

Viverra zibetha (Large Civet)

Viverra indica (35mall Civet)

Paradoxurus hermaphroditus (Comnon Civet)
Arcozalida trivirgata (Small Toothed Civet)
Hernestes auronunctatus (Small Indicn Mongoose)
Herpestes edwardsi (Common Mongoose)

Elevnhant
%lenhasus maximus (Asiatic Zlenhant)

Scalv Anteater

Manus crassicaudath (Indian Panfolin)

Manus javanica (iialay Pangolin)

Jervus unicolor (S:ambar)

Cervus duvauceli ( Barasincha)

Axis 2xis (spotted Deer or Cheetal)
Axis porcinus (Hog Dcer)

Muntiacus muntjak (Barlinz Deer)

- 4ild 2oar
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Rodents

Atherurus macrourus (Asiatic Brush-tailed
Porcunine)

Hystrix hodasoni (Crestless ilimalayan Porcuvine)
Rattus rattus (House Rat)

Rattus norvegicus (Brown Rat)

Rattus fulvescens (Chestnut Rat)

Rattus blanforii (White-tailed Ra%)

Rattus rattus rufesents(Common Indian Rat)

Rattus rattus alexandrinus (House Rat)

Rattus norvegicus norvegicus

Mus musculus (louse Mouse)

Mus cervicolor (Fawn-colored HMouse)

Mus booduga

Nesokia indica (Short-tail 'iole Rat)

Callosciurs erythracus(Pallas Squirrel)

Callosciurs sl:dini (Pallas Squirrel)

Funambulus palmarum (Common Striped 3auirrel)
Callosciurs pygerthrus lockrodes(Irrawaddy Squirrel)
Callesciurs pygerthrus nygerthrus(Ivrawaddy Squirrel)

Callosciurs flavimanus sriscimanus(Yellov=handed
Squirrel)

Bandicota bensnlensis (Lesser Dandicoot Rat)
Bandicota indica (Banticoot Rat)
Caprolazus hisnidus (Hispid Hare)

Moles and Shrews

Talna micrura (Eastern !lole)
Suncus murinus (Mouse Shrew)
Suncus etruscus(Pygmy Shrew)
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Rousettus leschenaulti (Fulvous Fruit Bat)

Pteropus giganteus (Fruit Bat, Indian Flying Fox)
Megaderma lyra (Indian False Vampire)

Cynopterus sphinx (Short-nosed Bat)

Taphozous sacculaimus (Pouch-bearing Sheath-Tailed Bat)
Taphozous longimanus (Long-armed Sheath-Tailed Bat)
Taphozous melanophogon (Black-beard Sheath-Tailed Bat)
Scotophilus temmincki (Lesser Yellow Bat)
Rhinolophus affinis (Allied Horseshoe Bat)
Rhinolophus lepidus (Little Indian Horseshoe Bat)
Rhinolophus trifoliatus (Trifoil Horseshoe Bat)
Hipposideros larvatus (Hosfield's Leaf-nosed Bat)
Hipposideros bicolor (Bicolored Leaf-nosed Bat)
Hipposideros galeritus (Cantor's Leaf-nosed Bat)
Tylonycteris pachypus (Clubfooted Bat)

Tylonycteris longimanus

Tadarida tragata (Dobson's Wrinkle-lipped Bat)
Tadarida plicata (Wrinkle-lipped Bat)

Myotis farrnosus (Hodgson's Bat)

Hesperontenus tickelli (Tickell's Bat)

Scotomanus ornatus (Harlequin Bat)

Coelops frithii (Tail-less Leaf-nosed Bat)
Kerivoula picta (Painted Bat)

Kerivoula hardwicki (Hardwick's Bat)

Pipistrellis coromanda (Indian Pipistrell)
Pipistrsllis kuhli (White-bordered Bat)
Pipistrellis ceylonicus (Kelaart's Pipistrell)
Pipistrellis mordax (Grizzled Bat)

Pipistrellis dormeri (Dormer's Bat)



