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© Table H4.1 Breakdown of Cost Estimate forLand Compenshlion

Description Unit Quantity Unit Price Anmount Amount
. : (Rs.) (Bs) (US3 equiv.}
1 Eand acquisition (10 ha) IS 20,000,000 400,000
2 Replace ment cost of privately owned _ 2,500,600 50,000
- Trrigation tubewells/ Pumps 1S 1,000,000 20,000
- ; 15 11,000,000 20,000
" - Catile and goat shelter LS 500,600 10,50
3 Compensation for farm produce 1,000,000 20,000
- Crops o LS 500,000 10,000
- Trees LS 500,000 10,000
4 Relocation of community iﬁfras!ructures _ 12,000,000 240,000
- Relocation of graves and miosque LS " 1,000,000 20,000
- Relocation of village roads LS 1,000,000 20,000
- Relocation of bridges LS 10,000,000 200,000
S Cost of Resetilement Villages . 50,000,000 1,000,000
- Development of resettlement village LS " 30,000,000 . 600,000
- Social infrastructure for resettlement village s . 20,060,000 400,000
6 Contribution to integrated regional ' LS - 5,000,000 100,000
development progeamme : et T
7 Costofswdies -~ . - : 2,500,000 . 50,000
- Integrated regional development plan ) Ls - - 1,000,000 - 20,000
- - Sewerage and treatmeit facilities for reseftlement - 15 . 1,000,000 20,000
- village ' ' s S o S
© - Town planning Ls . 500,000 . 10,000
8 Monitoringcost . - - 10,000,000 © 200,000
- Moniloring consultant - LS 5,000,000 . 100,000
- Visil of environmental review panriel s 5,000,000 100,000
9 WAPDA administration costs 1S 4,000,000 80,000
10 Cbnlingenciesi\' LS 16,000,060 ‘ 320,009
. Total 123,000,000 2,460,000
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Fable 114.2 Breakdown of Cost Kstimate for Euvironmental Miiigaiion _

Descriplion Unit Quantity |  Unit Price Amount Anount
: - {Rs) {Rs.) (US$ equiv.)

1 Fisheries 20,250,000 405,000

- Stockmg!Restockmg year 7 750,000 5,250,000 105,600
{During 7 Years of Construction) : . I . :
- Research/Development/Demonsiration year 10 1,500,000 - 15,000,000 300,000

2 Archeology & Cultural Heritage : .51,150,000 1,023,000

- Relocation of Cultural Property nos. i 150,000 150,000 3,000
- Savage operations in RB/LB site 10] 3,000,000 30,000,000 600,600
- Dstablish museum at F.C. post, dam site LS ‘ ’ 20,000,000 400,600
- Access road construction to F.C, post & shine LS 1,600,000 T 20,000
3 Feological Conditions o y " 92,900,000{ 1,858,000
- - Foreslry & Scenic Value frees 4,800,009 8 . 38,400,000 - . 768,600
- Erosion control reservolr lerracing m? 1,000,000 16 16,000,000 - 320,000
- Environmenlal Enhancemént LS : 18,000,000 360,000
- Downstream: Flow Variation - Miligation by Ls 4,500,000 90,000
* Restocking fish o o
- Downstream river bank protectlon within re- LS _ © 8,000,000 160,000
- regulating pond ~ _ : e L o
- Ramps for boating, { knt u!s ofdam and close to " ramps 4 750,000 3,000,000 60,000
' Panjkora on both banks : o s
_4 Conservation of quarry site, borrow area and spm! Ls 5,000,000 100,000
bank aﬂer mmtmchon ’ .

4 AgricullurefWater USage : : SR . 9,000,000 . 180,000
¢ - I.B & R.B. main canals' environmental enhancemeny = LS - 4,000,600 T 80,000
* ~ Canal area terracing and vegelation - 18 5,000,000 100,000

5 anirdn-nlénial_ q_na.nagement expense LS ‘ 40,0d0,0(}0 800,000

6 Monitoring Program expense - s ©25,000,000] . 500,000

7 Miscellaneous T % s 11,900,000 - 238,000

Total 250,200,000) 5,004,000
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1. Introduction

1.1 _' Scopé of Work of ihfs_Stu_dy ,

" This study ou fisheries and aquatic bicdiversity was
"~ conducted for Japan International Cooperation
- Agency (JICA). Tt forms part of an environmental
- survey for HCA’s eavironmental impact assessment

of the Munda Dam Multipurpose Project.

This study covers all those areas where aquatic

. biodiversily or fisheries could be affected by the

proposéd project construction and opcratlon This
includes areas affected by the dam and reseivoir, and
the riparian area downstream of the proposcd dam.
In the remainder of this report, the term “study arca”

refers to the dam and reservoir area and lhc river

seclwu doxmslremn of the dam s:lc

' ~__T|HS I'shenes and aquallc bxodlversny sludy mcludcd _
. primary data_collection ‘in diflerent parts of the -

project arca. ~ Data on fish, phytop]auklou, and

. zooplankion was collected in the proposed dam and

IeseIvoir area, and the downslream river streiches.,

Data on fishing practices was collected from the

reservmr arca.

- This fisheries and aquallc b10dWersuy siudy was
" conducted to produce a baseline' invenloiy of - the
. project area’s fishing aclivities and aquatic biological
~ fesources. Possible impacts of the dam, both during
- and after construction, were also examined. Dala was

- collected on fish, macro-invertcbrates, phytoplankton, -
- zéoplankton and water quality.  Primary information - -
“was collecled on fshmg practices, applicable

' lcg1sla(mn and 1llega1 fishing w:lhm the pm_]ccl arca.

> The physmal and chemual condmons in the

- Swat River will change in the proposed
“reservoir and dam site area, upsircam as
" well as downsiream o[{hc dam ’

> _The trassition from a nmnmg siream (o a
<o reservoir  will  deeply  affect aqualic
" - biodiversity, éspecially the spccms of fish
 that form thc apex of the aquahc bm]oglcal

E : pyramld

Thls sludy ‘was commiss:oncd lo cva]uatc lhc
~ following a5pecls of lhc pIOjG.‘Cl and !he arca 1! would

. aﬂccl

> Prcm il S!alus

“The exlstlng, physmal and chemical

© conditions of water in Ih_c project arca -

=  Species of fish found in the arca, their
distribution and relative abundance

= Prescnce of biological organisms that
constitute fish food, such as
phytoplankton, zooplankton, benthic
fauna, and macro-invertebrales

> Fish behavior, specifically, periedic or
* seasonal migration for spawning,
breeding, or beiter foraging

=  xploitation of agualic resources for
livelikood or recreational purposes

&  System for conservation, preservation,
and propagation of fisheries, governing
laws and regulations ' :

e 'Analy:us of pl’OjC(‘l lmpacts ;

& ]’osnlwe and ncgmve projccl lmpacts
' during construction

< Positive and negative impacls aﬁcr
- construction

> Mmgallou measurcs

- =  Measurcs to reducc or chmlnalc any
uegallvc c[l'ccts, where possible

» Recommendallous

S Recommcndahons l'or a momlormg
~ plan for sustainable future
develepmenl

ldcnhl’catmn of any data uceds for wbwh {uturc

studies are required.

1.2 Meihodology

- ThlS study was conducted in three slagcs ‘a feld
The engmeenng interventions lhcy ‘will jnvolve are
~ likely to affect the aquatic blodwersﬂy in the area for *
Ihc fo]lowmg reasons: . o

survey, followed by data collection, and, finally, dala

_ analys:s These slagcs are oullmcd below.

1.2. 1 Fteld Survey

~ "Fhe field survcy was joitiated in Odobcr 1998 It -
_began with a visit by the cuvitonmenlal survey team
- to the proposcd dam site. The second field trip was
" made to the proposed sile of the reservoir al the
' conﬂucmc 0[ the ijkora and Swai Rivers.

" Local 1nhabllanls were also mlcrvm\\cd for
' f_mformatmn rq,ardmgll;c pmjecl area. - '

_":Reconnalssancc field observations were couduclcd '
. along the Swal River, from Munda Barrage to the
. ,conﬂuencc of the Swat and Pinjkora Rivers. Based
. oo accessibility, river morphology, and ecological

featuses, the fol!owmg sites were sclcclcd for fcld o

' observalions and samplmg

ATIA



» Totakan

Qosar (before and after the Pinjkora River —
Swat River confluence)

Dabar :

Salai Pati
_Mafai Dab
‘Munda Dam site
Patai Banda
Munda Bairagc :

v

v‘-v Y ¥ V.V .V

Khayali and (:mdal mbulanes

]”hc comdmatcs of thé above sites are prov;ded in
Appendix A oflhls repoil. -

It was not p0551blc to su:ve)' the entire length of Ihe

* river in the project area, as the river passes through a

parow, maccessnb]e gorge from Qosar to Maral Dab.

1.2, 2 Collect!on of Data

" The foilowmg dala were co]leclcd and recorr.led from

all the colieclloufobscwalmu sites on fi eld survey
sheels

> V Watef aud air tcmpcralure, _

»  Water quahly (samples were collcclcd)
¥ _- _I‘lSh and fshenes pracuces, aud _

> 7 ‘Macro mverlcbralcs and benthic fauna
- In addmon interviews \\cre conductcd w;lh
» l’nshclmm during fi eld v:sns, '
I lsh sellers [rom Chakdata,
}"lsh sellcrs on the Sardayab River;
_ ll“rshmes Dlrecloratc, NAWFP;

W Y Y Y

7 Malakaud al Chakdara and

> Assistant Director of hshmcs, lAI‘A and -

) Charsadda in Pcshawar

-' .VlSllS were also conducled fo the: :
» Mahsccr llalchery at Chakdara aud :

> Tarbcla l)am .

: 123 ' Data Analys!s |

.. Water samp!cs were analyzed at lhc liaglcr Ballly '

Paklstan laboralmy in lslamabad

I;sh macro mverlebratcs and bcnlh1c fauna sampIcS‘
were analy?cd and identificd jn the Iaboralorlcs of Ihc '

B Unwcrs:iy of Pcsbawar

1.3 Organizatlon of this Report

Section 2 of this report describes the existing aquatic

* ecology of the project arca, jncluding fish fauna,
- macro-inveriebrates, zooplankton and mosquito fauna,
* phytoplankton, predators and parasues of fish, and

existing watet quality and use in the project area.
Scetion 3  describes  current  fishing  practices.

. Section 4 describes the expected project impacts on
- aquallc ecology, during consiruction aud operation.
_ Section 5 suggests miligation measures lo be adopted

during construction and operation, and presents a
monitoring plan to ensure that mmgatlon measures
are lmplcmeutcd propcrly

e Water Resources and Aquallc Llfe In the

Pro]ect Area

 fish ate provided in Exhibit 2.1.

g ,_"211

" Fish samp!cs Wi ere coltected for this s!udy usin g ‘

Assistant Dlrecior of hsherles, Dir and.

" This scction describes the existing aquatic ccology of

the project aréa, including fish fauna, macro-
invertebrates, zooplankton ‘add mosquito fauna,

" 'phytoplaiikton, predators and parasnles of fish, and
e)uslmg water quahly and use in the pleCCl area, -

24 Flsh

Usmg vanous metbods 0[ samplmg, sxxieen spccucs

- of fish were identified in the proposed project area

and the area around the Swat River, Details of these
The manner . in
which fish samples werc co]lectcd and ihc survey .

o ﬁndmgs aré discussed below

Fish Collectlon Methodology

» Gill nets: 2—|nch mesh .
s» Casl nels: 1- inch mcsh aud S

> Mosqulto/haud ncts [or srmll fry in pools

_ ‘_Two fshermcn were cngagcd lo collccl the fish using
~gill and cast pets.

Both were inhabitants of Patai
Bandi Village in the Mohmand. Agency. = Fish
samples were also oblamcd from fi shcrmcn at fi shmg

N pomts

;_'G’” Netf!ng Operanon S

Gill nets weie i xcd at approprlalc s:tcs in lhc river

- (for samphng sues, see Exhibit 1.3 and 1.4).. The gill

nels were sel in the aﬂcmoon aud thc fi sh collectcd

'carly lhc nex moman;,

Cast Net Flsh!ng Operaﬁon

' :4__'Casl net. i shmg was per[ormcd al acccsmblc aud
- appropnate s:lcs in the river, Thc numbcr of uclhub

AT




cfforts and the catch (mumbxr of fi sh collcctcd) were
recorded.

Collection of Fish at Fishing Polnts

Local fishermen’s fishing points were visited. The
calch they brought in was examined for fish
composition and numbers.  The fishermen were
qucslloucd regarding fishing sites and gear.

Collection of Small Fish from Pop!s

Small fish and fry were collected from the few pools
and backwaters found downstream of Munda Barrage
from the Khayali tributaries. The fish were preserved
in 10-percent formalin and a field data label attached

"o the sample container. The f(ish collccted were

identified with the help of laxonomlc literature, using
morphomelnc characlers.

2. 1 2 Sa!lent Features of Flsh

The saheul fealures of fish, lhcnr dlsirlbuuon, and
relative abundance, that emerged from the survey are
shown in Exhibits 2.2, 2.3, and 2.4. The mformallon
collected can be summan?ed as follows '

» There are sixtcen species of fish in the .

pro;ecl and adjoining areas.

> . The Swal River is localed in Paklstan s

northern mountainous region. Fish in the =
_ arca are prcdommanliy High Asian (Central
Asian) species and mainly consist of the

snow (rowl (Schizothoracinae), loaches
" (Noemacheilus) and - the catfish geovs,

Glyptosternum. Some Asian - forms -

- belonging to the geaera Labeo, Tor, Puntius,
. Garra, Ompok, Botia and Gf)pathrarm
ha\c also been repor!cd

. » Of fhese, the Tor pulnora (Mahscer)
- Schizothorax plag:os_(onms {Swati) and
. Clupisoma naziri (Sher Mahi) are the major
food fish and of siguificant economic value.

. Also important arc the Racoma labiata

-~ (Chun . Mahi) - and other species of - -

. Schizothoracinee - thal stray downstream
. from the upper ieaches of lhe Swat Rwer. _

- > Labeo ' dero {Pchari Rahu) " Labeo

- dyocheilus (Torki) aod Glyptothorax cavia

b (Sulcmam) are also food fish and makc up

. . miugr porlmns of the catch.

> Baralius vagra ((_hllwa) B:ara-h'us_

bendelisis (Pehari Chilwa), Pmm‘us ticto

(Ticlo popra), P. sophore (Sophore), Gara - -
_aquallc habllat mvcnlmy lhey are:

- Carassius auratus (Goldfish) and Channa =~

. gotyla (Pather chat) arc forage fish and

" punctatus (Daula) arc fish’ that are only
occasmna]ly fcund in the pro;ccl area

» The data on fish food, breeding seasons,
status as food/forage fish, and distribution
in Pakistan and other countries have been
collected from secondary sources and are
presented in Appendix B. Fish distribution
in the project area is also indicated there.

» Tish found in and around Swat are
interesting from a zoological point of view,
" in that they show a transition from the
Oriental fish forms (found in southern
Pakistan) to Central Asiatic forms (found in
northesn Pakistan). Oply a few of these
forms seem to be cndemic Io the Swat River
(Mirza, }976)

© The .’>hcr Maht Swaii, along wnlh other -
members  of Schizothoracinae, and the
Mabscer constitute the flagsbip, popular or
charismatic species, and need to be
conserved.! Thongh widely distributed in

~ the Swat River at present, their population
and size is reported to be dwindling due to

* exploitation, loss of breeding grounds, and
amhropogmlc peltution. ‘

_ Mahseer, Ticto popta (Pumms licro) Asala
Mahi . (Schizopyge -~ eésocinus) . and
Glypotothrorax  cavia  (Sulemani) may
qualify as indicator or kcystone species as

- they are rcported to feed on foragc fi sh

The above classifications ~ are of a

conjectural nature, and need fo be backed by

ecological field studies supporled wnh
' labomtoryobserva!mn

» Al forage fish found in Ihc survey may be
" considered umbrella spcc:es since they are a
" source of food for piscivorous fish and also
keep the populatlon of macro-inverlebrates
and phytoplankion in balance. Again, this
is a postulate based on biological rationale
_ lhai has o bc venﬁcd in fumrc studies. :

» Iour spccws of the genus Ne'machedus are
endemic to the area but were not found in
the present survey as they exist only in the
upper reachies of the Swat Rlvcr. ou!mdc the .
prolcct area. : o

2, 2 Macro Invertebrates of the Pro]ect Area

A nracro: mvcrlcbrate is any mvcrlcbralc that éan be .
_refained by the US No. 30 standard sicve, wblch has 7
- 0.059- cm opcmn;,s '

Macro- mvcrtcbn{cs are an essential parl of 1uy

. 1 “Flagship, popular, or charismatic si;ccies are those '
. that setve as symbols and rallying points for ma]or

Consc{vallou |mI|al|\'cs

A



" »  Anessential part of the diet of fish;
» An indicator of environmental conditions;

»  An essential intermediate link in the food
© web of an aquatic ecosystem

> A bio-indicator of polluhonﬂmallh of an
aquatic body; and

»  Anindicater of food sources for fish.

224 Methodology

* Selection of Sampﬁng Slres

Macro- invertcbrates were mllecled from the same
" sites as the fish for the project survey. Pools, mun
habitats and riffles were surveyed. At the time of the
survey, there were very few pool formations and run

habitats were not easily accesmble, 50 nﬂ]es were the

main source of samplcs

o Samp!fng Techn!ques

A Surber square fool samp]er was used at first.
. However, the samples it collected consisted mostly of
* dead palts of organisms, decaying vegelation material

and sediment. Hand picking with a drawing brush or
- fine [orceps was found to be more cffedwc

"It was also observed thal most of the macro-
juvertcbrates cling to the undersurface of the small

and Iarge cobbles formm g the subsiralum

: Al each snc, a Square mcler area was dclmealed a!l
large or small cobblcs that could be detached were

~ oveilurned and the organisms underncath were

coltected. -~ Moviug ihe brush gently over the
' Vundcrsurfacc agitated the organisms and made lhem
move, faﬂhlahug collccuon

. The macro- mveltebratcs co!lected were countcd and

© preserved in small vials filled with 5- -percent formalin -~ and stone flics. Thesc organismis are lmporlanl food

and ]abclcd with all relcvam data. -

_The macio-inveriebrates were ldcnhﬁcd 1o lhe io\wsl :

possiblé faxa jn a laboratory by using ‘relevant

literature. The findings arc presented in Exhibits 25
" to 2,19. Data on relative abundance and distribution -

raukmg arc prescmed in Fxhlbil 2 20.

_2 3 Zoopfankton and Mosquitoes

Information aboul mosqunoes and zooplankton
(crustaceans) was collcclcd from secondary sources,

concerning habilats on thc ijer Swal lhal are sumlar .

tothe projcd area.

Based on adult and larva surveys conducted in Swat
between 19931 and 1993, the mosquile specics
include:l :

» Anophehs mzmd(ms
A, ghn'mnhs
A.maculatus
A.Splendidus' _
A. stephensi

. subpr‘cnts
Aedes mspms

A. pseudo.raemarus .

v. v V‘V'V v v v

A. shoriti (found in nver bcd rock poo]s
" near Kalam) '

C ulista longmreo!am

Cuh’x bnaemorh)nchus E L
- C. mimelicus ' S

C. tjui};qriéfasﬁdms. ,

“C. therlen ‘

VoW oYY Y Y

(, lmaemork)nclms :

» C wshnm

- Tbe zooplauklon spcc:cs mcludc"

> Focyzucus .ﬂmtrensw _
> Cypmmlus fretens
» Am.saganmmmsmadyens;s

> Potmmou (Po!amou) .nmuhtm

. Fxhibit 220 shows thal the bulk of macro-
~ invertebrales is composed of midges, maylfly nymphs

and ﬂal\mrms, followed by dragonllies, caddis flies,

for. fish in lhc sludy area, as can be scen in l:.xhlblt' _

B.L

Macm mvcrlcbmics have bcen used as b:ologlcal

~indicators of the health “of aquatic - bodies. . The o
: abundance of midges (dlpteran larvae) at Totakan,

Marai Dab, and downsircam of Munda Headworks;

* compared to other places in the study area, indicates

that these scctions of the river are inore polluled

- (Exhibils 2.5 to 2.20). Mldgcs aré mofe resistant to

pollution than other macro- -invertebrates and ase able

to inbabit polluted arcas, where lhcy facc littte e
compchuon from olher spec:cs '

i_' Sulemar, M, Uupubhshcd “data, Deparimcnt of
o loology. Unwcrsuy of Peshawar -
2 Chaudbri, M A, ef al., “Aquatic Fauna of Swat

“ Valley, Pakistan, Part M Cmslacca o Bzologm, 24
(2) 177- 198 S

S _;\'114
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The species of mosquitoes thal may be polential
vectors of malaria are the Anopheles stephensi (vrban
~ arcas), and the A. gluviatilis, which is suspected 1o be
a veclor in the highland regions of Swat.

2. 4 Phytoplankton

Phyloplanktou forms the first lmphlc level in the
ecological pyramid of an aquatic system, :

No icseafc_h has been conducted on phyloplankton in

* the area, mainly due to the area’s inaccessibility and -

general lack of interest. Therefore, for information

" on these organisms in the project area, this study
relics on secondary data collected in the uppcr

. rca(‘hcs of Swat Rwer

Green Algae

Cf:lorophyceae, the green algac found in different
localilies of the Swat River iuclude forly-five genera
" with ninely-seven species and six variclies. = The
- genera belong to the following orders:

> Vaft'qéglek AR
Telras'péra!ei o

| Ulortri'chz.z-f_es "
Microsporales

_ Cfla?fopiiaréfes '
Cy!iua’:_fabd}i;sdf&?- o
| 'C'Iadoﬁ@fqle&
-Og?fb‘g.bizi-ales - .

‘.,.-S'iPI!Qf-mles. PR

Z yguen:mm ie.f

Y.V VY ¥ Y Y VY V.

‘ > Chforocaccales

' Fhe genus Spnrogym was most commouly fouud in

_ the area with other algae groups of Cosmam.-m, :

' Ulofhnr

. Thc fo]lowmg spcc:es of algac ha\fe been reponcd.

B _from thc Kalam - Ulror arca

> '_Eudorma elegans : -' '

' Pleodorma l!lmouensrs

i As{emcoccus superbus S
Claaracmm lemne!mm s

Drspora cmagemoides '

PR AN A

(_oelastmm probosc.rdemn

! Dcparlmcnt of A)ology, Umversuy of Peshawar E

zS'mm.FM el al, 1990 “Some Algae from Kalam'-;ﬂ
70 Downpstream  of the Munda Barrage, the two

A Utror, District Swal, " Sarima' Joumal of
Agnculmre 6( 1) 81 83 '

Legerheintia citriformes
Kirchneriella elongata
Scenedesmus armatus

Crucigenia refangularis

v ¥ v Y Y

Vaucheria pachyderma
- »  Zygnema chalalybeospernum

The presence of a wide variety of phytoplankion in
the Swat River system indicates that phytoplankien is
probably a geadily available source of food. This is
supported by the documented feeding habits of fish in
the project arca (Exhibit B.1), which show that 12
out of the 16 fish species consume phytoplankton.

2.5 Predators and Parasites of Fish

Predators o : ‘-:'

- The mammahan predator, lhe commion olter (I uira

lutra), has been reporied in the River Swat. = It -
principally preys on fish. However, the otter has not -
been sighted in recent years due lo overbunting. No

olter burrows were found during the field survey as
they are generally constructed betow the water level
~and are therefore dlﬂ'cult to locate.

- Kingfishers and a few other fish- ealmg buds were

ldenhfed in lhc ficld and rcporled in lbc wcm:ly

Parasites

Vl‘l(‘]d observahons indicated lhal the fish \urc'
~ healthy without any external symptoms caused by

bacteria or fung} or secoudary mfcchons dueto lll]llf)!

= Implcmculmg a study of external gl]i parasﬂes and

internal parasites (protozoan and helminthes) was

- beyond the scope of this study. However, extensive
" literature rescaich on fish parasites in  NWFP,
* incliding the River Swal, showed that the parasitic
- load of helminthic parasite includes a fow flukes,
"'.tapcworms, and ‘pematedes, thal pose no scrious
: problcm to the health of the fish.

:'HQWever, mlroducmg mtenswe aquatulturc of f'sh

nray lead to parasﬂc problems. - These have alrcady
been reporfed in the upper reaches of the Swat, whete -

" tront aquaculiure is an mcrcasmg lrend in the pubhc ﬁ
e aud pmratc sector.

: 2 6 - Water Quallty and Water Use

There aré” very few scttlements along Ihe river

"+ between the dam site and the Pinjkora — Swat River
“+ confluence.
" Kalam River) to Tolakan village, there are a large

Upstream from Mahodbaod (by the

number of seltlements, bauk-side shops, restavrants
and waler diversions created for agriculture purposes.

ATLS



tributaries, Khayali and Gindai, are also bordered by
seltlements and agriculture fields.

2.6.1 Water Use

The fellowing use of water was observed in the
project arca:

»  Drinking;
Washing and bathing;
Trrigation;

Fishing;

Y v v v

Tral_lspmlaﬁmi (using boats or rafis made of
truck tires to fish or cross the river);

S Collcctlng\\ood

\o waler lmlls are located in Ihc pro_|ccl area

Prcseully, there appeara to be little po]lulwn in the i

proposed project area from Qosar downstream to lhe
dam 51le : - :

Waler samples \\ere collectcd for analyms from

Qosar dowastream to the Khayali River near Tangi. -

The analysis resulis arc presented in Exhibit 2,21,
“The collcction sites correspond lo the areas from
“where the fish and fauna samples were collected.

The results indicate that the water qualily is well -

 within acceptable limits for fish life. - Water guality

. paranietets suitable for fish are présented in Exhibit - E
. 2.22. Sinee the data are site-specific and cover only -

. limited parameters, water quality data covering a
~ larger number of parameters and a wider range of the

" River Swal were collected from literalure sources.

This information is presented in Appendix C.

3, Fisherles and Fishing .p_;ag?t.ices'

- market.
" Fish is also brought to the markel from distant places

- like Chashma Bartage in the Mianwali Dislncl and -
_lhc Tarbeta and Maugla Dams ' : :

‘This section describes cursent fishing practices in the
study area. It includes discussions on fishing

methods, fishing seasons, reasons for fishing, and a
description of legistation dealing w:lh coniniercial

. and rccrcallonal fishing in lhc afea. .
31 Flshlng In the Pro]ect Area

fishermen in the project area, this information has
been gathered thiough the ficld survey. Intérviews
were conducted with fi shermen, fish sellers and fish
_contractors. Tisheries officials were also consulted
about the number of fi shmg |1censcs 1ssucd wherc
applicable. f

B3 ive fi shcrmcn were obscrved using gill nets in lhe '
_ proposed project reservoir arca at Qosar and at Patai

Banda near Munda Banag,c lntew;ews wnh them

. practices iu the pro;ccl arca.

revealed that their livelihood depended on fishing
with gill nets. Their catch varied seasonally from 10
to 15 kg a day, and compriscd of Clupisoma naziri
(Sher Mahi), the Schizothorax species, Racoma
labiata (Chun Mahi) aud, occasionally, other SI)LCICS

. like Labeo dyachec!us (T orkl)

The catch quantity determines its wlilization. lf the

catch is less than 2 kg, the fishermen and their
~ families consume the fish.
than 2 kg, it is sold 1o the fish contractor at Totakan.

If the quantity is more

The contractor’s landing site is at Qosar, where he
makes cash purchases from the fishermen in the
momlug Fiskermen who fish in the gorge arca of the -
river sc]l Ihc;r calch to a coniraclor at Shabqadar

This lypc of fi shlng aclwuy was found in the upper
part of the proposed rescrvoir arca, downstream of

- the confluence of the Swat and Pinjkora rivers. 'The
- fishermen - were gcuerally Swaus, B'tjmmcs and

Afghan rcfugees

The tombers of fi shermen engaged in fi shcm-s in

arcas where. licenses are issued, c.g., in lhe Malakaud
Agency. are ptesenlcd in Exhibit 3.1 o

A fish market was surve)ed on the Charsadda Road

© at the bank of the Sardiab River, a tributary of the
Kabul River. This is ene of the biggest fish markets

in the arca. There are aboul 60 shops between the
main road and the bank of the Sardiab River. It was
found that fishermen from the project area
conlnbulcd negligibly to the amount of fish at the
Peshawar appears 1o be its main source.

311

The scopc of lbls study included a survey of fshmg
Therefore, mformahon
was not’ collected upsticam of Tolakan, or from

Flsheries Survey

s ijkom River beyond ke lmul of lhc proposcd
_reservoir.

"Dunng this survey. 18 ﬁshcrmcn were. observed 3
nelting fish; 14 of lhcm dld nol have \'a]:d I'sbmg
: llcenses ‘

- '31 2 Fisheriesln Mohmand Agency
Smce lhcrc is no documen(cd rccord of lhc numbcr of o

There is no formal rccord of fi shmg aclwulles in the
Mobmaind Agcocy, as no licenses are issued.

" According lo the Assistant Dlrcclor, llshmcs,

. Federally ‘Administered " Tribal Areas (FATA) in
© Peshawar, there ate (wo makcsh:ﬂ fish nurseries in
. Motimand Agency, one in }laral Vlllage, and the
- olhcr at Na\'ax Klﬂal

' iTh(‘ Swa! Rwer and 1ls lnbutancs are’stocked With
“fish fry as shown in Exhibit 3.2, :
: owned ﬁ%h farms haVe bccn cslabhshcd in lhc arca, -

Cams
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he relevant data for which is presented in Exhibit
3.3 ' '

1343 Fishlng and Fishing Practlces In

Khayali and Gindai Tributarles

The slretch of Swat River downsheam of Munda
Headworks, known also as the Khaylai River, drains
into the scttled district of Charsadda and is therefore
under the administrative control of the Assistant
D:rcc‘tor of Fisheries, Peshawar.,

Dlmng the field survey, no fshcrmcn were seen
between the Munda Headworks and the Tangi
Village. Some boys were observed collecting Gara
gotyla (Pather Chat) and small Glyptothrorax
(Sulemani) fish from the river, just downsiream of

" . the Munda Barrage. However, this appeared to be an
" informal, recreationat fishing expe‘dilion, rather than
_ rouline [ishing for any cconomlc purposc '

'Irom 1990 to 1997 the Assistant Director o[
hshcnes 1ssued the following licenses in Charsadd1 '

> 597 general fishing llcenses, _
%+ 6seasonal llcenscs for rod and line f'shmg,
- _§ 16 spccml rod and Ilue Ilccnses. aud '
> .]1 daily l|ccnses for rod and line. |

The licenses issucd spemﬁcally for the Khayah and

 Gindai Rivers cannot be ascertamed asthe records for
: lhe d15l||cl are combmcd

22 Recreatlonat Flsherles '

" The stretch of lhe Swat River fmm Mahu Dhand
Lake to the lown on Mingora (well outside the -
project area) is an angler’s paradise, where trout .
". fishing conlnbulcs consudcrabl yto focal iucome. ’

The provmcla] govcmmenl has declared the stretch of

Swat River from Thara (o Amaudara a reserved

fishing arca. ' This is the best area for Mahscer
" angling in the eitite Swat River. lere, fishing is
~ restricted to special permit holders and only a lmited
" number of fishing licenses are issuéd for rod and line -
- angling during the year. . These are issued by
- pemussmu ‘of the Governor of Chief Minister of the

province. Thc fish catch quola |s Ilmlted 1o f' ive I‘ sh

i per person. , Co
‘The survey leam euwuntered a pany of four s(udcms
- fiom -Charsadda closc to the dam site, who were
- 'going upstream for night camping and fishing. =~ In
~ general, however, the area is not a kaown recreational
fishing site. Qutside anglers might consnder the arca .
- unsafe bccausc it is tribal Icmlory - .

: Only 31 lm:uscs havc bcen |ssuec| in thc Charsadda
- district jn 1999, incliding the Khayali and Giudai
. Rivers. This figure, and all other documenled figures

| memloucd 1bovc, do nol rcﬂcc( lhe full extent of _

. recreational fishing in the arca. Most people fish '

illegally due to the lack of monitoring by fisheries
officials. This obscrvation is substantiated by a
survey conducted by WWF from Landaki to Barikot,
a streich of 15 km, during which 200 anglers were
obscrved fishing in the area. The nomber of
unlicensed fishermen, however, was not documented
in the WWF rcpon. :

33 Flsh Production

‘The data for fish produclwn in the Swat River and its
tributarics (Khayali and Giudai) have been collected
from the wlcvant fisherics officials.

Fish productlon in the Malakand and Dir dlslncls is
presented in Exhibit 3.4. Dala on fish preduction in
Mobmand Agency were mot  available. - Fish
produchon from the Khayali and Gindai rivers is -
included in the statistics for Charsadda, which are

' presenlcd in Exhibit 3.5. -

34 Flsherles Admlnlstratlon LaWS and
Illegal Flshlng

341 FisheriesAdmlnIstrallon in the o

Project Area

Fisherics arc  provincial subjecls nudcf the

Constitution of the Istamic Republic of Pakistan. An

~ Assistant Dircctor of Fisheries supervises each

district and the overall administrative head of the
fisheries is the- Provu'lcial Director. ~ The NW['P

+ Provincial D1recl0r 1s based in Peshawar

.'i'-‘Although Ihc proposed “reservoir, dam and the

command arca of the right bank canal are localed in
the Mohmand Agency, the fisheries in the area arc
mnlmlhd by dlf[erenl admmlslralwc ageucws

R The area focated upstream of the confluence
of the Swat and Pinjkora Rivers is under the
+ administration of the Assistant Dircctor
Fisheries, Malakand aud Dit (headquarle:s
at Chakdara);

> The extént of'lhe Tiver frmﬁ Qosar to_ '
- Munda Barrage is wader the control of the
© o Assistant Ducclor of Fisheries, FATA; and

' _>. The Khayall and Gindai tritataries are i
© under the control of the Assistant Director
of Fisheries based at Peshawar o

, lhc Asmslanl Director of F lshmcs, l*A'lA mauages

" the Fishedes in FATA along with an Assistant

" Warden, a Fisheries Supervisor, and nine Fishcries

© Watchers. Like other laws in’ Pakistan, the fisheries
laWS and rcgulattons are not applicable in FATA.

“-._'Ihe fuucllons of the ‘provincial dcparlmcnl of
_ F shenes, wlnch does not play any mlc in lA[‘ A ane:

' :\Ti_—?



- » To conserve and manage the fisheries in the
province by 1mplemcnlmg fisherics laws
and regulations; :

> To rep!emsh fish in natural water bodlc
from fish hatcheries and to stock both
natural and manmade reservoirs;

» To introduce appropriate exotic species
which are fast growiog and can breed in
|mpoundcd waters;

> To encourage fourism based on cold waler
trout fshmg in the province;

» . To provade cxiensmn services to pnvalc f sh
farmes in the prov;nc‘c,

» To train fisheries officials and pnvale
[armers iu fish pwducuou and management;

> To conduc{ surveys of waler bodles for the -

mtroducllon of fish: and .

> To adwse the provmc:al govcmment on
matlers rclatcd 1o fisheries. '

Fisheries associated with dams are a major exccpllon
in this sctup. All such fisheries in the country fall
‘under the administrative control of the Water and
Power - Development ~ Authority (WAPDA)
Direciorale of Fishcric-s, Lahorc o

342 Flsherles LaWs, Ordlnances, and
Rulas R .

 Laws rclaled to fisherics arc cullmed in lhc Wesl '

Pakistan Fisherics Ordinance, 1961 (West Pakislan

- Ordinarice XXV of 1961), which is also applicable to

NWEP. In 1973, ¢nlties were made in Schedule 1 of
" the 1961 Ordinance probibiting the catching of

" undersized fish during the “Closed” season.” In 1976, -

- the comprehensive North West Fronlier Province
" Rales, 1976 were compiled, which supported the
" Tisheries Ordinance. The 1976 Rules were funbet
amended in 1982 by an ordinance issued by the
 Governor of NWFP (NWIP Ordmance No Il of
1980). - :

2+ The provmcml Ieglslahve assemhly of NWI P passcd
“an .. amendment - o bill Cin 1991

'(PA!NWPP{chlsBlIS]lS) catitled the North West

. Frontier Proviice Fisheries (Amendmem) Act, 1991
- (NWFP Act No of 1991) :

. The above ru!cs and ordmances deal mamly wnlh lhe '

issuance of fshmg licenses, leasing of fishing rights,
" fishing seasons, siz¢ and number of catch allowed,
" and type of gear fo be used. ‘They also specily the
) authorities for the matagement and monitoring of

these issucs and for addmssmg Ihm wolahons al

hshcnes

 The lmherles Acl 1991 and olher rcgulallons do not
apply 1o th(- FATA tcglon .

- 3.4.3 - lllegal Fishing

Nlegal fishing includes fishing during the closed
scason, fishing using prohibited gear (particularly
small-mesh nets), fishing without a license, and

fishing in probibited areas. ‘The most devastating

aspect of illegal fishing is the use of explosives,

clectrocution, pcslmdcs, and other pmsons

Daring lhe field survey, two instances of fi shmg with

' cxploswes were noled.  The culprits selected the

large fish in the catch and left the small fish. Of the
fish left behind, the survey team found eight
specimens of the Swati breed, measurmg 15-20 cm.

From miemews wzth Iocal people, fi shermen and
fisheries officials, it was fouad that the wse of

pesticides and herbicides is prevalent in areas where

there are shallow pools. B‘(ploswes are - casily
available due to local quarrying aclivities, and are

used in comparatively calm scctions of the river, -
_ parhcularly dunng the wmler nionths.

_ Such offences arc generally comm:llfd by mﬂuenual
" people in the area who have access fo poisonous

materials and exploswes In addlllon, local
fishermen indulge in fishing with drag ncls, cast uels,

. or glll nets of pmhlbltcd mesh.

B Aﬂothct 1Ilegal fishing method is to (-lcclrocule fish -
by passing electric currents ia shallow waters, .
- particularly during the winter months. The sources of
R eleclncﬂy are . ellhet generalors or direct live
transmission lines diverted by a hook, popu]arly .

known as a “kinda.” The use of the kunda is more

prcvalcnl where ‘fransmission lmes nin parallcl or
close to the mer shallows R

. Site- -specific data op the use of po:sons cxplosncs

and electrocution  weré not . available, so this

" discussion relies on field observalions and interviews.

However, the magnitude of the problem in Swat in
general may be judged from a study conducted by the
WWF, Peshawar (Project Report on Pilot Studies to

. Determine Feasibility of Freshwater Network in the -
Malakand Division. 1998). For the study, 22 villages

. in Swal were surveyed lhmugh interviews with

 fishermen and local people. - The use of exploswes -
o for i‘shmg was found to occur in varying dcgrec in
68 percent, ie., 15 of the 22 villages. * 1 was
estimrated (hat a (ofal of 542 dynamiting cases -
- occurred in 15 out of 22 vﬂlages in 1998, Similarly, *
" electrocution was reperted in 10 villages (45 percent . -
.- of the tolal). The total number of such cases was

- estimated 16 be 78 aud it was found that they mostly
occur during the winter months al points where the
*"transmission line runs close to the upper Swat River .

- in Fatehpur, Shin, Nawey Kaley and Asala. 'Tn this
area, clecirocution accounts for 50 percent of the fotal - '
fish catch. The study also reported the use of poison =
inS wllages (22.5 percent). It was eslimated that 95 -
_ cases ofpo:soumg occurrcd every monlh T

L -iA'I'l—S :
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35 Communlty Particlpatlon In Fish

Consetvation
Dunng the sludy just mcmwncd WW]' concluded

that the currenl methods of monitoring fishing '

practices and cnsuring that fisheries laws are
observed were inadequale for various reasons. WWF
therefore embarked on a praject to elicit community

. patlicipation in the monitoring process. - Fish

Conservation Committees (FCC) were formed io the

_ Malakand Division including Swat, Dir and the
 Malakand Agency. In 1998, 44 FCCs were formed

(30 in Swat District, 6 in the Malakand Agency, 6 in
Dir and 3 in the Buner District). - Each committec

comprises a patron, president, vice president, general -

sectelary and 10-15 executive members. The patron
and other office bearers are all educated and
influeatial people from the arca who have been
involved in social welfate work in (heir areas. Al the
time the FCCs were initiated, lhc membérs werc

“briefed about the importance of conserving fish fauna.
* The performance of the FCCs is yet to be evaluated.
" This is the first effort at invélving the community in

fish conservation in NWFP, perbaps even in Pakistan.

" There are no FCCs in the prOposéd project area: The
" nearest is in Totakan and compnses of the followmg
. Vmembcrs : . i

2 Palron Subedar Amm Khan _
Presndem M. Khan Mohmnmad o

- Viee Pre51denl Mr. Amu Azam Khau -

' Gcnera} Sccrctary Mr Abcluliah Klmn.

v V.V v

-7e‘r‘cut1vc membcrs A R

a 6 Econom!c Beneflts of F!sherles in the _

Pro]ect Area R

The .data collccled durmg thls sludy were not

sufficient to offer an [insight ito the direct or indirect

‘ economic bcncﬁls of fisheri¢s to the fnhabitants of
- the pmject area Some gcncra] observauons are
. -outlined below G

“ Prcsenlly, 15 to 20 pcople make thclr llvmg by
- fishing in the projéct arca.” Approximately the same

number -are involved in fi ishing-based occupahons,

- such as contractors (mlddlemen) and fried fish scllcrs o

" l11c average pnce of taw fish is Rs.70 per kg for alt

. fish except Sher Mahi, which is sold al Rs. 90 per kg
“-al Tolakan and -Rs.140 per kg at Shabgadar.
Assummg that an average fi fisherman’s calch is3 kg -

- per day during the opén season, his mcomc may be .
" considered Rs. 270 per fishing day. This comparcs
v favorahly with daily-wage workers in the ‘arca. "The

" Goversntent of NWFP commissioncd a benchmark

" survey of fishermen in NWEP jn 1991. -According to

" the survey, there were 900 peoplc engaged in fishing .

in District Swat and 880 in’ District Charsadda, This

mdudes bolh full aud pm -time ﬁshcrmen bul not -

the tribal arcas. The total income of 22 respondents
in the Government’s study in 1991 from fishing was
Rs.335, 264.

4, Pro]eét Impacts

- This section discusses the expecled effects of the
" proposed project on the aquatic resources and refated

activities i the area, It is divided into two parts: the
first describes effects associated with the project

" coustruction, while the sccond examines impacts
* . after the dam and associated project famhl:es bccomc

operallonal

4, 1 _ Impacts during Constructton

"~ The follomng major structures are lo bc bmll during

the (‘onsimctlon phasc of the projert:
» ' _Dam (‘oncre!c face, rock- ﬁ!led 217m hlgh

> Splllway service- splllway wnlh tadlal gales,
~ and non- gatc pomon : .

> Diversion Iunuels, located on the left
'-_abutmentoflbedam S

» Po\wr mtake tunncls and powcrhousc

* 5 - Outlet control structure for opcrahonal use
© " of the tuonel with gates R

> - Irrigation canals: Left and right bank cagals -
with command areas of 4, 539 ha and 2,314
' ha respcctwely and a lotal lcuglh of 27 km.

lhc construclmn aclwmcs WIII mcludc L _
' > '_Pmcurcment of Cons!nlciion matcnal

_ » Lxcavahou blasting, laying of fouudallons.
- aad structure building;

> Use 01' construction machmety and other
© equipment; and C

> Workcrs atllwllcs

Rock malenal [or consiluclmn wlil be obtamcd from
~ the cslablished quarry site(s) outside the project area

and -nol from the riverbed. . lhercfore, '_iis
procureient will have no impact on the flora or

. faunaof the river in the pmjccl area.

© Dam fller matesial and concrele mlghl be oblamed

from river deposits of sand and gravel. However, this

~ will harm the aquatic biology of the river because the
_“deposits ate breeding and foraging grounds for many
~ fish species. Bacleria and fungi decompose iu this

Zone, relcasmg organic nutrients for the st lrophlc
level of organisms Sand and gravel guarrying has

" been undertaken in arcas wpstream of the Swat River

in the pasl; alrcady, the Mahscer and Swali fish

E popu!alwns in Ihc river havc dcclmcd asa resu]l
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The earth material for the dam will be procnnréd from

a terrace deposit a few kifometers downstream of the
dam site. This will have no impact on aquatic
biology if construction work is undertaken al a
distance from the riverbank and care is taken in
transporling and unloading !he malcnal at lhe
conslructlon site. .

The SO]ld and liquid waste produced as a result of
construction aclivily and the presence of a workforce
will adwverscly affect water qualily unless safe
d;sposal methods are adoptcd

F*«‘avallon, blashng, and unloadmg grav;l aud sand
al the construction site will generate dust emissions.
‘The emissions and the dumping of carih material in
water bodies will fead to water trbidity, which will
adverscly affect the aqualtc flora and fauna. :

- this stage, it is cerfain that constrction aclivity will

mosl economical way lo dispose of the waste would
be to dump it in the river but this will deferiorate the

water quality. A safe method of dtsposal aWay from

the m’crbank nwst be found.

. - While cofferdans aod a \-.aler passagc in the lunucls

are being buill, the riverbed will be dried completely
between the two cofferdams. This will mean a short-

term loss of fish and other aqualic biota in this area.

The -exaci exteat of the stretch belwcen the two

- cofferdams is not known yet, but the loss is hkcly to
bc minor aud tcmporaty '

lubncanls and olhcr chemmals uscd during

consiruclion ntay coter the river as waste.  This

confamination can be ninimized, i€ not totally
eliminated, by the judicious use and disposal of
chemicals, and proper machmcry mainlenance lo
p:ewnl leakage.

The woskforce may be tcmpled to catch f sh wlnlc al
" the construction site. If this fishing is liniited to
" angling with proper periission and due regard for
fisheries rules, there should not be any environmental

- damage. Serious problems could arise, however, if

the workers use explosives or chemicals (o fish. This

" is ‘ot entirely impossible,” as- explosives and
chemicals will be casily available during construction. = -

To avoid this, strict dlscnp!mc will have fo be
maintained among consiruclion workers and other
. the mlpeﬂancc of presetving aquahc bmlogy

To sum up, lhc concems in lhc conslrucllon phasc
- are : : :

» Exmvallon of gravcl and saud from lhe

riverbed would lead to a loss of brccdmg g

- and foragmg grouud for many fish

> If the solid and Ilqmd ‘wasle pmduccd }

during construction is dumped in the river,
water quality will be deteriorated

» If workers fish illepally in the area
(especially, if they use explosives or
- chemicals), fish fauna, parllcularly young
 fish, will suffer.

Irnpacts durlng Operatlon _

The pmposed reservoir will be 56 km loug It will
stretch from Qosar, downslream (hfough a gorge to

~ the Munda dam. The project impacis that will be
- perceived once the dam becomes operational will
* include desirable as well as some undesirable effects.
, These are dlscusscd separatcly below, -

' 4.12_.1 Negatlve Impacts

B Fragmentatlon of Fish Populaﬂons =

~ Althou lhc exacl volume canuot be eslnmated at -
£h . The constnlcuon of the dam will changc the satural

produce a sizeable quantity of waste. The easiest and - downstream flow of the water. . Water will be

released from the dam dcpendmg on when it is

, rcqunred for clcclnc;ly gcnerallou, and for the

ll’ll gauon cana]s

The fi st ma_lor 1mpac! in Ihc arca W1ll bc lhc creahon

“of a reseryoir, Riverine fish migrate upstream and .

downstream 1o spawn, lo find better of altérnative

. foraging grounds, and to aveid unfavorable climate
_conditions. ‘The dam will put ao end to this upward
. and downward migrauozl. “This wilt divide the fish

pulatwn into'two segments. In the long run, the

. fish species may adapt to this change, and gencuc

chaugcs mlghl lake place

' Mlgraﬁon for SpaWn!ng :
_ Althongh the spawumg bchav:or of most of the

foraging fish has not been documenled in the project

area, research for other areas shows thal, in similar

habitats clsewhere, most of thie spawning areas lie in
shallow water close to foraging giounds. ‘The Sher

. Mahi (C!:qnsoma naziri) breeds in the gorges of the
. Swat River in the Mohmand Agency. ~Accérding to
" FATA fisheries officials, there are spawning arcas
close to the Munda barrage, where ﬁsh have béen
2 observed breedmg Young hatch]mgs ‘probably the . -
. Sher Mahi, were also observed near Munda Barrage

during the present survey. - ‘Thus, the Sher “Mabi

_.'populallons will not su[fcr sngml'canlly due o darn s
i conslruclmn : o A } i

project stafi, and they will need to be educated abouf - o e e
. No smenufc sludy has been conduclcd m lhc arca’ on -

the spawmug grounds, _spawning behavior, " or

bieeding scasons of thé Swali and other members of

_ - the Schizothoracinae family.- 1t was found durmg this
.~ survey that all members of. the. Schaza!horacmaer
family. breed from June to-August. . Fishermen and
~ fisheries officials have stated that the eggs are laid io

thousands fu shallow walter in a gclalmous mass. Fry

~ become visible to the naked ¢ye in the onths after
the absorplion of the yolk sac. The fact that young
- i' sh were cau;.,hl belwécn Qmar and Muada Barrage' o
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leads us to belicve that spawning grounds will be
available along the river cven after the dam is
constructed.

Though the Swati and other related specics may not

* adjust well to their new habitat initially, they will be

able 1o find new suitable spawning and breeding
grounds in the operative phase. Downstream from
the proposed dam site, the changed walﬂ ﬂow may
bea pmblem for the Swati.

The Pehari Rohu (Labeo dero) and TOIkl (Labeo

_ dyacheilus), like other carp species, breed in July and

August. ‘They generally lay their eggs during the
rainy season in inundated areas where there is rooted
vegetation, Carps generally lay millions of eggs bul

- no site-specific data of their breeding biology are
. available. The creation of a zeservoir will affect carp

spawning areas, by changing the water level and

- physical and chemical propemes, and, poss:bly,

affecting the rooted vegctatlon in the rescrvoir,

Of all the spec:es of fish found in the study area, lhc

' Mahscer has attracted the most attention among

Pakistani, Indian and Nepalfsc rescarchers. More is

‘known about their spawning behavior, grounds and

scasons than any other l'sb The facts are summnied up
bLIOW L

" The Mahscer breeds two o lhree fimes a )ear Its

breedmg season extends from the start of the rains in
summer until September. The rain, 'comblncd wilh

- higher temperatures, forces the fish 10 move upsiream
_ ' to seek suitable spawning grounds. The spawning
~ grounds are shallow water areas, usually springs or

© small tributaries. The males mature earlier. Gravel

beds, where the water flow is slow and sleady, are lhe

preferred brecdmg spots. - The number of eggs

d 000, 08 .
spawned varies from 600 to 63 averaging 4,2 ... suitable foragmg grmmds 'Hus OCCurs bccause

epes per kllogram of female fish wei gl]l

. The spawnmg gmunds and breeding behawor of the

Golden Mahseer of Malakand have been studied in

. " 'the area where. the Swal River flows inlo the
- Malakand Agency. In the past, Mmgora was an'ideal .
. .brecdmg location for the fish. * These breeding

grounds disappeared, however, because of cerlaio

. anthtopogenic interventions, such as water diversion,
“extraction of gravel fom riverbeds, and pollution. In
- Martch, the Mahséer migrates upstream from Mingora
" to the stréaimis and rivers of the Matakand division.- It .
, > and downstream from the dam snlc may also crcalc
- extends from April to September in the Swal and the - . .
: Plnjkora Rivers. Three spawning periods have beén
~observed: carly Jung, late July, and late Augist. The
~ survey tcam spolted onc- lo Iwo month old f' sh l'ry in
: thc Khayall chr L : :

remains there until September. The breeding scason

An anuual reporl of l'ATA I'shcnes oﬂl('lals

nientions spawmng grounds of the Mabscer near the

" Munda Bartage. This fact was confirmed when the
. survey lcam found  young Mahseer - hatchllugs

{4 to 5 cm long) downstream of the Munda Barrage at
the Frontier Constabulary Post, Tangi,

The Mahseer’s spawning and breeding grounds in the
Swat River extend from Chakdara, Totakan and
Sallai Pauti (all in the Mohmand Agency) to Khayall
River. :

" There are cumnlly many spawniog and breeding
- grounds of the Mahscer in the project area, many of

which will disappear due to inundation associated
with the dam. Areas like Salai Pali (in the reservoir
arca) and parts of the Mobmand Ageucy drained by
the Swat River (up fo the dam site and beyond) will
be affected by fluctvations in water levels. This is a
serious negalivc impacl that should be mitigated.

' Loss of Foraging Ground

'VThc formallon of a rescrvoir will aller the flow
. tegime of the river in the project area and in arcas
downstream of the dam site. This will cause some

changes in the physical and chemical properties of
the waler that w:ll adversely affect fish foragmg
grmmds . S

Fish forage early in lhc mormng and late in Ihc

‘evening, in shallow water. . The fish found in the
project area include stricl herbivores (feedivg on .

algac), fish that feed om macro-invertebrates,

' piscivores (fish-caters), and a number of omnivores

(plant and avimal diet). ‘the Sher Mahi also feeds on

'.lernsirla] adull msecis

The sudden changc in habllal and water ﬂow will
lead to a loss of food, and feeding or foraging
grounds. However, freshiwater biofa (both plants and

- animals, - including ﬁsh) are known to recolonize

rapidly after a change in the waler flow or a loss of -

> Ncw species movc in from surtouudmg
- areas : :

» The Juvcmlcs sporcs or )oung Iarvac and
frydnﬂ in from surroundmg areas

> Insects (upon which fish fecd) wnll Iay eggs
- and breed in this new habitat - =

Slmﬂarly, algac and othcr phyioplanklon w:ll rap:dly
recolonize in changed circumstauces.  Pools and
puddles created on the embankment of the Teservoir

new snes for zoop]anlclou

" Sed!mentaﬂon '

e ll]e cons{rucuon 0[ Ihe dam and lhe changc in lhc
water flow will lead to an acc_unwlahon of sediments
_ (silt) in the vescrvoir.” This sedimentation, and the -
- release of silt dowastream (if p}anned) wnll a[l'cct
' aquallc b:o]ogy ' :

- ‘the average annual sedlmeul mﬂow into Ihe Mumh :
~reservoir has been estimated at 373 ton/km? It is
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estimated that, after 100 years, 373 million m’ of
sediment will have accumulated in the reservoir. The
method of sediment disposal is not known at this
stage. o

During the |ml|al )tars, scdlmenlahon may have a
posmvc impact, as the river drainage in the pm]eci
arca is oligotrophic, i.e., there is not cnough organic
‘material to suslain aquatic biota in the river. This
"may be due to the rocky nature of the riverbed. The
. sediments will ‘provide a base for food production for
: orgamsms and, eventually, for fish.

" Howevet, sedimentation will also lead to problems

- 1t will increase the incidence of flooding due to -
natural or operative mechanisms, and if the sedimenls

-~ are released downslream, they will cause turbidity.

‘This will adversely affect the rcsp:rallon and growih '
c off'sh in the pro;ecl area.

_ Fish aad other biota can oﬁen adapl to small
pertusbations -~ in  the  physical and -
characteristics of their habitat.

-~ to lhcsc condlllons

L llo“evcr, changcs caused by lhe consiruchon of lhe
- dam will be much more severe, and wnll mgmﬁcantly
'd]ecl l' sh and olllcr blola : .

7 Wa l'er Flow Reglme

L Currenl!y. ne water is rclcased beyond Muuda'
" Barrage from October to' March, - The only water
"~ available downsirdam comes “from secpage through

" the barrage gates and from natural recharge, which is
“¢riotigh to sustain the river ecology The field suivey

" found that fish and other organisms are present in the
_ slrcl(‘h of the river downsiream of Munda Barrage. -
‘This proves that the mivimum level of water requnred :

to sustain aquatic life is avallablc round the year m
this area

: Coushuchou of lhe dani and ‘water storage in lhe
reservoir will change the natural flow of thé water.

" ‘Water will be reléased from the dam depcudmg on .~

~electricily and irrigation water rcqmremenls. and may
not be cmough lo sustain plants and amma]s
-'_Vdownstreamoflhedam ' .

Since the Swat River -will be in fllll ﬂow dunng

" summei months (April (6 Scplember), water will

have to be released through the dam, and there will :

" be -sufficient water in the downslréam reach.
However, duc lo reduced winter flows, less water will
be relcascd from the dam from October to March,

ivhich may negatively affect aquatic life downstréam

of the dam. ‘A plan (o enstire thal the minimum water
~level reqmtcd to suslam aqual:c life 1s gwen in
ScclionS S : :

- be  related
© properties and  stratification (parttcularl) in the

chemical -
Rain, flooding, and -
land ¢rosion incicase sedimeniation every year and
add to the water’s iurb:dlly, and fi sh arc ablc to adapl :

“start  decaying and  produce

Changes In Physleal and Chemical
Parameters and Water Quality

The dam will cause changes in thermal levels, the
antount of dissolved oxygen in the water, pll, and
mincral and salt fevels. The most critical change will
to dissolved oxygen, and thermal

TESEIVOir).

According to Tone, 1983, the water quahly can be
better in an impoundment than in the original stream
due to the precipitation of solids, exposure to light
and air for longer periods, thermal stratification
(tesulting in a reduced heat budgel for the system),

" and lrappmg of nutrieats.’

However, il is also possible for thc water quallty to
deteriorate because of ll.llbldlly aud oxygen dcplehon

from pollunon

' Pollutlon due o anlhropogcmc sources is a concem

in the areas between Kalam and Totakan. In the
project arca, there are no settlements up to Patti
Banda so it is almost free of anthiopogenic pollution.

" Poliution problems may arise after dam construction,
: when the
- downslream will decrease, and seftlements in the

“flow of water from the FESCIVOIT

project afea may increase. Thus, the volume of

- pollutants entering the river will increase, but there
will be less waler 1o dilute them. Provisions need to

be made to mmgalc this polcnhal 1mpaci._ T

. Auother polcnttal problcm thal needs to be addressed
“is the gas bubble discase in fish, caused by gas
'supcrsalurauon in the river that arisés - when
* whitewater is ‘released from lurbines.
" bubbles block lhc caplllanm in lhc l' sh's g]ll
' l'lamcn!s o

-the -~ gas

'Roored Vegetauon o

Vegelallon on the river banks, whcu submerged will
inethane "gas (a
greentiouse gas), and would create snags for fi shiog

" lines. In dam projccls, the removal of tices from

river _ banks

before generally
rccommended

mund allon s

o IIo“cv‘er, anolhcr view is lhal bccausc of Iack of

- humus in the river, decomposing vegetation, if lefl
© submgrged after the inundation, will provide uscful _
“organic matcnal for aquahc orgamsms :

?.Vegelahon m ‘the project atea consmts mamly of
~sérub forests.
‘and will decomposc casily, pro\rldmg arich food basc
in lhe © scrvolr for vanous orgamsms ' g

“Ihe plants are gcucrally hérbaccous,
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4.2.2 . Posltive Impaots

Enhanced 'Flsi'l Producﬁon

The cooslrucuou of a 56 km long TesCrvoir wnih a
1,694 million m* capacity will create a new resource
for fisheries in the project area. The increase in fish
production will depend on how exmmg fish species

adapt to the formation of the reservoir, and which

~ new specics of fish are introduced or stocked.

" The Tarbela and Mangla reservoirs, bath of which
experience roughly the same climate, produce 150
- and 1,000 metric tons of fish per annim respectively.
The revenue from fish is Rs. 0.48 and Rs. 4.1 million,
and the revenue from fry production is 0.25 and 0.5
~ miltion, respectively. Tarbela Dam employs 400
fishermen, while Mangla employs 1,500, The two
reservoirs prov;de anglmg fa(’l]lll(‘S to 1,500- 20{)0
pcople .
Similar f shcnes could be devclopcd in Munda
- reservoir, increasing - income and
: 'opportumlles for local pcoplc S

Canal Flsherles

: Paklstan has the’ mosl cxtcuswo lmgallon canal

~ . sysfem in the world, with more than 40,000 km of -

':"pnmary and . 160,000 km of secondary canals
(Stockwell, 1995). - Unfortunately, this vast potential

. source of fisheries hias not been exp!ollcd due to

- vanous constramts

The l\\o new lmgallou cauals proposed in 1 this projccl, '

along with the exisling canals of Doaba and Swat,

“can be developed as additional sources of fisherics.

* The Deparlmeol of - Fisheries, |- the - lmgauou

Depariment, and WAPDA should undertake a joint
study to utilize ‘this valuable water resource for

further augmentallon in fish procluchon

, Improvament in Quah‘ty of Lite o

o " The construchon of Muuda (lam is expccled to 1ead ta
road copslruction, a more consistenl supply of . .
" 51.4

~ Significant aud loug ferm envitonmental harm could

. electricity, increased tourism and :ccrcah_onal angling
~in the ‘afea; and a better commercial fish barvést.

. 'This will improve the sociocconomic conditions ‘of

- the area’s inhabitants. 1n parllcular, the fishermen

" and people engaged in fishing-related aciivities (fish -
- sellers, fried fish sellers, tourist gu;dcs, _and reaters of

- angling cql.upmcm. clc) will benef t greally l‘rom
Elhescchauges TUoa T e

s, _-M_itAIg'atton Mrjeaéu"r__es:

- taken "to  reduce or . eliminate’ - the adverse

enmroumeutal cﬂ"ccts of the proposed projccl Thc__

“environmental damage.

employmcnl _

" and disposed of safely. °
"dumpe- away from the riverbank, leveled, and
. covered with topsoil.

._"lh:s secuou dlSCUSS(‘S Ihe mcasmcs lhfn could be o T
‘ 5 The fragmemallon “of I"sh popu!allons will be an
' ‘-,unavoldabic and a Iasung consequence of the project.

uis bClICVCd that it will not bc possnble o mlllgale :'

mitigation measures for the project construction

~ phasc and operation phase are discussed separately.

5.1  Mitigation for Construotlon Phase

~The ncgah\c impacis during construction wnll be

shorl-term and, if mitigated or prevented, will not be
significant or long-term.

5.1.1 - Fliler M_aterlalAcquisIllon

- Il the dam filler material and concrete oggfcgatcs are

acquired from the riverbed, the breeding and foraging
grounds of many fish could be destroyed, which
would © constitute  significant . and © long-term
-The alternative, which is
also suggested in the project inception report, is to
procure matcrial from a quarty, even lhough lh|s wﬂl

~ be more cosily

: 5 1 2 Dlsposal of Solld Waste

Conslmcllon aclmly w:ll result in the genenuon of
solid waste. Dumping the waste in the river may be -
inexpensive and casy bul it wiil lead to turbidity and
change the quality of the water, which will hamper

the breeding of indigenous species.  Therefore,

_appropriate alternative was(e disposal s:lcs should be
Vsclected :

.51 3 Dlsposal ot Ltquld Waste .

-tqmd and solid waste and oil Spl"S should be treated
Solid waste should be

This will provide precious
fertile land for agriculture, a[forcslallon or a park for
tounsls and locnl inhabitants. : S

T]Jc ltqund waste should be adcquatc]y lreatcd before

its disposal; ¢.g., seplic tanks and soaking pits should

. be uscd for samlary wasle.

II!egaI Fishlng

also accrue from the projecl if the construction

. workers use cxploswcs or poison to cafch fish. 'This -
" wnll kill ntany organisms, particularly young fish and
' macro-invertebrates.

The problem can only be
avoided and mitigated by enforcing strict dlsc:lphnc

' and momlonu g by supcmsory sla[f

‘_5.2 ' Mitlgétlon for 0peratlo'n‘Pha‘se -

Fragmented Flsh Populattons
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this impact, even with the construction of a fish
ladder. Fish ladders are not always successful, and a
lot of rescarch on fish biclogy and behavior is
required before a suitable fish ladder can be desngucd
Very litile rescarch has bccn done on fsh in the
pmjccl area. -

5.2.2 'Loss of Foragrlng and Spawning' '
Grounds '

The loss of the fish populatlou in the river will be
~ compensated with fncreased finsh in the reservoir.
. The new fish will include both resident animals, and
" stock added after ~project completion. - The
phytoplankton, zooplaukion, and macro-invertebrates
too will recolonize the reservoir and the arca
downstream of the dam after a temporary decline.

-']11e Mahseer, Swati, and Sher Mahi are the mosl

important fish in the area. As mentioned eatlier, the

Swati and Sher Mahi will ot be affected adversely
by. the project, because they will be able to f{ind
_ alternative spawning grounds ihroughout the project

~ area. From the rescrvoir, they may move upstream to '
suitable siles in the Pinjkora and Swat Rivers. The .

- projéct will affect the Mahseer, however: it is a well-

documented fact that the Mahseer migrales upstream -
for spawnmg with the advent of the summer and the

rainy scason. Earlier studies and data collected by

' FATA fisheries reveal that the Mahseer also spawns
and breeds downstream in the Swal River, where the _

river enters the Mohmand Agency and in (he Khayall

o Inbutary T
To mamlam the - Mahseer populatmn, Mahscer fry

could be festocked annually or periodically in the
reservoir once the reservoir water has stabilized, The
fry could be oblained from Chakdara Mabsecr
Hatchery. ‘The size of the stock will depend on the

stocking of other fish—the ralio of Mahseer with -

olher carps shou_Id be 2. The fish may also be
stocked downstream from the dam site, along the

Cstretch till the conﬂuencc of lhe Swal and Kabul o

Rivers.

The provmc:a] department of fi shemw has cslabhshcd :

another hatchery for the breeding of Mahscer and to

' _ produce Mahseer fish spawn for stocking rivers, lakes, :
dhands and manniade reservoirs.  This project,”

- implemeated for lhe rehablhtallon ‘of the Mahseer,

" has been completed but has not initialed production *

duc to some techuical problems. - Studies have
recommended (bmlogtcal and phys:('al nicasures) to

make the project operative and enable the hatchery to :

producc 100,000 Mahscer seed a:mually.

Two addllaonal mclhods are nmmmcndcd for
" miligating the loss of fish. ‘The first is Lo increase the
~ stocking rates and fn:quency o the rives in the
project arca. The second is habilal improvenient.
The ficld survey indicated that there are alniost no

' ualuml pools or puddies—\\hlch are coumdered idcal

for foraging and shelter—along the river. These
could be created atificially. ~ Fisheries biologists
recommend many methods to improve habitat, The
best option for this project would be te construct
small spurs abowl 1.5 to 2 meters hlgh abow thc
rwcrbcd al smlable plaus '

523 Changed Wa‘ter FIoﬁ Regime .
“The Munda dam project will lower the water flow

- downstream of Munda Barrage. ‘At this stage, it is
- difficult to ascerfain the rcqulred mitigation measures -

because specific information is not available on the
current annual, monthly or daily avcragc waler flow

: downslream frmn the dam.

It will have to be ensured 111al lherc is suﬂmenl
compensalion waler to sustain water ecology in the

Lower Swal and Doaba Canals. In the absence of
specific data, the amount of compcusalwn water
required can only be estimated using the “Montana

- Mcthod.” This method, cvolved in Tennant (1976),
dctermmes the inflow stream regime for fish, wildlife

recreahon and related environment resources. It is

" based on a 17-year study of hundréds of streams in
* the USA, norih of the Mason-Pixoen line, between the
~ Atlanti¢ Ocean and the Rocky Mountains.” According

to Tennani, this method produces ‘a  [faclual,

~ conclusive sircam flow for any sti¢am using the
- average anial flow ‘of the stream (w1d|h depth and
“velocity). It has been ficld tested in 11 streéams
covering 196 sireani milés in three states (1964 1974). .
- There is siguificant - hydéological and biological
‘eviderice that the Montana Method is apphcable o -

both cold and warm water strcams and may be

) apphed in other palts of lhc world mcludlug troplcal

walefrs.

" Studies showed lhat 10 pcrccnl of lhe averagé flow

covered 60 percent of the substrate depth (which

~averaged one fool) and velocity averagcd 0.75 fifsec.

Studies also showed thal these are critical points
(m:mmal levels) as far as the well- bcmg of many

.aquatic organisms, parllcularly ﬁsh, is_concefiled.

This substantiaics the ‘conclusion Ihal a 10 percent

flow " is pecessary for the short-term _survival of
aquatic organisms. A 30 pcrccnl flow would eusurc o
: good condmons for aquallc orgamsms ' a

i lhercforc, to mmgate the uegaiwe |mpacls of Ihc
" reduced ‘water flow downstréam from thé dam- site
“down beyond Munda Bamrage, at feast 10 percent of
' the annual average flow, i.c., the average daily flow, .

must be feleascd at all imes from the reservoir. This - =

s the level required for subs:stence, if possnblc, at oo

. least_a 30 percent level should be maintaincd to'

; cnsure the health of lhe f sh and olhcr aquahc biota.

" The in-stream flow | rcglmcs for fish, wild life .
-~ “recication and othér relatéd envnroumenlal reSOurces
_are presentcd in lsxhlbil 5 l : .

i A’fl-l4_ '
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5.2.4 Sedimentation, Physica!}Chemlcal
Changes, and Turbldity -

As memmncd in Scclwn 4, the accumulallon of
sediment in the initial maturing phase of the reservoir
may have a positive impact. However, the negative
effects of the sediment load beyond the dam site have
to be mitigated. This can only be achieved through
the release of compensation water flow to improve
the quality of water.

As discussed in Scetion 4, lhc changcs in the physu:al
and chemical prepertics of waler propetties in the
reservoir may aclually i unpmve ihe water quahly

. However, turbidity and pollution may advcrsely

effect the arca downstream from the dam. Again, this

“effect will be mitigated if suflicient compcnsallon .

waler IS rclcasrd downstrean.

5 2 5 . Gas Bubb!e Dlsease _

The poss:blhly of the gas bubble diseasc in f" sh can

* be avoided through careful design at the engincering
_ stage to ensure that the water slows down as it enters
the area hkcly 1o be affected. :

- 53 Monltorlng Plan

As fish are at the top of the lrophlc levcl of Ihc

‘aquatic ccological pyramid, their biology and
“relationship with envirenmental factors is highly
- complex. - Perturbations in any mlenucdlatc link,

whether biological, phys;cal or chcmlcal may lead o

’ S(‘IIOUS CODSL quences

Continuous n- .nmrmg aud cvaluahon by aquallc

biologists is, therefore, necessary to facilitate healthy
and sustainable aquatic produciion. Such monitoring
and evaluation becomes all the more important where
buman intervention for  waler diversion or

_impoundment is proposed for electnicity gcncrallon,
lrrlgallon and flood confrol. A :

I has bccn rccogmzed fauly recenlly Ihat an
* - institutionalized, efficient and sustained monitoring

component should be part of any hydroclectric power

and irrigation development project.  Therefore, a -
. 'monitoring plan for fisheries and aquatic biology is
~ being proposed as a parl of the Muuda Dam

: Multlpurpose Pm]ecl

- "The mitigation nieasures dlscusscd in Seclion A and _
82 will address ‘most of the adversé impacts
" predicted al this stage. The moniloring plan will not
only help Implcment these mitigation measuvres, but

will also provide in-depth, site-specific information

o aquatic b;odwcrsnly, and ldemlfy lhc ueed for any R
furlhcr rcmedml measures. L

5.3.1 Organizatlonal Setup

For the monitoring of aquatic biological resources of
the project area, it is reccommended thal a monitoring
team be established by the project preponent.  This
team will be responsible for mionitoring fisherics,
wildlife, and other aquatic biology. It will include a
moenitoring coordinator for river ecology, who will be
a mid-level professional with a postgraduate depree
in cavironmeal planning, fisheries or zoology; one
biologist; on¢ chemist; two field stafl; and two
support staff for laboratory work.

" A laboratory may be established for the analysis of

physical and chemical parametérs and biological

- studies. The Provincial Department of Fisheries, or
" the Department of Zoology or Environment Planning

and Mauagement, University of Peshawar can be
considered for this purpose. Collaboration with these
institutions will be more cost-cffective as basic
mfraslruclure and expertise will be availablc

The momlonng should commence before the pIOjCCl

. installation phase aud should conlmue lhroughout the

project.

In order lo mcludc more refi ncd and authentic data,

many components of the momlonng plan may be
given as MPhil or PhD rescarch piojects to students

‘of zoology, botany, chemisiry and envuonmen(ai

plazoing and mavagement.  This will not only be
cost-effeclive bui will also {rain maupower for ['ulurc

employment in such pro;ecls

5 3 2 Responsibllitles of Monltoring Team

Durlng Construction Phase

'111e momlonng leam \uil

> _Ensurc lhal the - mitigation  measurés
“discussed  in Section 5.1 abovc are
adequ alcly lmplcmeuled :

= > ) Ass:sl the local aulllontlr.'s in cnforcul}, thc 3
- Fisheries Actin the pioject area through the
_ momtmm;_, ofall i'shmg in the area;.

»  Periodically ‘monitor and record lhc walcr_ :
" quality of “the Swal. River at various
- locations within the project area, with °
. especial  emphasis  on  the  relevant
~ parameters included in Exhibit 2.22;

RS Pcnodlcaily momlor and tccord dala on Fsh
) _calch wnhm the’ pro;ccl area; '

'_ ¥ Penodlca]iy |dcnhfy, rccord and momlor
- key spawning arcas for various fish specacs
within the pro]v.cl area; -

>7'-Penodtcally uientul‘y, rcmrd and mnmlor' :
* key foraging grounds for various fish
. species within the project area; and

ATI-1S
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Conduct specific studies on key fish and
macro-invertebrate species of the project
arcas. - ' '

During Opéfafike Phase

’ﬂle mionitoring team wilk:

¥

Ensure that lhe miligation measures
discussed in  Section 5.2 abovc are
adequalcly jimplemented; '

Momtor and record the water ﬂow fmm lhe
rcscrvou on a periodical basxs,

* Assist the local authoritics in cnforcmg Ihe

I'lshcm.‘s Act in the project area;

Monitor and record water qual:ty of lhe
- Swalt River at various locations within the
" project area, with especial emphasis on the

* relevant - paramelers - included - in

Exhibit 222 on a pcri'odical basis;

Momlor aud record dala on fi sh catch

'wllhm lhc pro]ccl area on a pcrlodlcal l)asus

leabhsh the pmjecls 1mpacts on the

: populatlon of various fish species; -

: Penodlcally ldcntlfy, record and monitor -
- key spawning arcas for vanous fi sh species
'\v1lhm the pro_;ect area; : '

_Pcnodlcally |dcnufy changas in l'].'m

spw.'nm g areas smce the dam construction;

' Pcnod:cally ldeullfy, record and momlor'- B
key foraging "grounds for various fish -

L spccaes within the pro;ccl area;

Pcnodlcal]y ldeuhfy changes in the foragmg

arcas since the dam consirucllou,

Estabhsh the need for and then rccommcnd

“and monjtor the restocking of various fish
N specms from iocal hatcheries;and

Conducl spcc:f c slud:es on key fi sh and
macro-invertebrate . specics of the project

~areas and delermise additional mitigation
" measures rcqulred o prcserve Ihc nver'

: _g_ccology

© 533
~ Under

Parameters to Monltor _" :

modified, where required, for the monitoring of
aquatic biola in the project arca.! :

the " Second  Pakistan Aql'la.cul.i.ure S
Development Project, e Provincial Department of s
Fisheries, NWEP has prepared fi five documents that .

p:ospccls and problems lhesc may be follo“cd and

" provide a- methodology for - assessing fisheries ..

' The documents wese prepared under the supervision

“of Mr. Alan Slockwel] a Consultanl wuh Agmdev
Canada
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Exhibit 2.1: Fish Collected duriug the Field Survey

Scientific Name and Classification Common Name
Family: Cyprinidae
Sub-family: Rasbotinae
1. Baralius vagra (Hamitton) L Chilwa o
_____2Baalius bendelisis {Hamu’ton) Patha chilwa
Sub-family: Basbinae SRR
1.Labeo dero - Pehari Rohu e
- 2.Labeo dyocheilus pakistanicus (ana and Awan) Torki '
" a.Tor putitora (Hamilton) Mahseer
. 4. Puntius ticto (Harnilton) Tictopopra___ -~ -
5.Punlius Sophore (Hamilton) _Socphote popra .
Sub -famify: Garrinag S ’
6. Gara goltyla (Gray} Patherchat
Sub-family: Schizothoracinae -
7.Schizothorax plagiostonus (Heckel) _ Swali

8.Ptychobarbus conirostris (Sremdachner)

Ladakhi snow carp

8. Racoma labiata (Mclelland) o Chun mahi

- 10, Schizopyge esocinus (Heckel Asalamaht
Sub-family: Cyprininae o

11. Carassius auratus (Lfnnaeus) Goldiish

Farnify: Sisotidae
12 Glyplomorax cav\a {Hamlfton)

" Sulemanl, Kan Kapr

{Pushlo)
: Famufy SchlIbeldae
: 13 Clupisoma naziri (M:rza andAwan) Sher Mahi -
* Family: Chandidae
14. Channa punclata Daula
Exhlblt 2 2: G1II Ncl l*lshmg Fﬁ'orls dunng Ficld Survcy :
PIace/Coordmales Fish Caught - Quantity Gill Net Efforts
Dabar . Torpultora . _4+44 110 4 o
Racoma labiata 44+04+04+0 -
s Schizothorax plag!ostomus' 2+0+04+0
Cluplsoma nazii -~ = . 2+040+0 }
Sa!a: Pam Schizethorax pfagiosfomus B 2+0+0+0 4
_ Clupisomna naziri C 1404040 )
Garm Chasina Nif : Nil : 5 .
Maria Dab to Dam Site Nif - - N 5
Camp Site Near Peeko .-~ - - Tof pulitora . - 1+0+0 3
: o - " Schizothorax p.'ag!ostomus 44240 '
j i - . Chipisoma Naziri 1+6+ 1
. Munda Banrage Area, " - Tor putitora 6+0+0 3
Upslream of Canal Inlet Clupisoma naziri 3+1+0
s S Carassus aura!us i3+040

" Note:

. 16 hours

- _:‘A'_h‘-i?

Ra:ﬂs made oul of truck ires were used to sel gl!l ne!s at appropriate and acc%s&ble places in the a!temoon
‘The nels were hasvested the next momlng The approx]maie time the gnl nels lemamed in p!ace was 14 lo )



Exhibit 2.3: Cast Net Fishing Efforts during Field Survey

Sita Fish found Fish per Efforf - Number of Cast Net Efforls
Tolakan Puntius licto: 1 1+1:6:0+040 =~ 6
P. sophote: 1
......... Garagolyla: 6
Sershaj Tangl Puntius ticto: 1 2+7
Baraliys bendelisis: 8 U O
_ Mestosar Biidge Garra golyla: 6 14042414042 © 8
Pinjkora River Schizothorax 0+140 3
- PIAGIOSIOMUSI T | | || oo ossersessasssseer e e e seree b i s s s ens
 Schizothorax 110:0 3
plaglostomus: 1, oot e e s s e s R
NI " .| 12
Maria Dab (using garl:c and Schizothorax 04040+ 140+ 1

corn fléur bait spread lrom

. plagioslomus: 1

Tor putitora: 1

Nit

Patal Banda

Nit

Munda Barrage Downstream Tor putitora: 4 (Fmgerlmgs) 41141 3
: I Glyptothorax cavia: 1
e Gamagoylail ..o :

Abazal near Frontier - - Tor puttofa: 3 - 6424542 - 4 oo

 Constabulary Post Glyplothorax cavia: 8 o S
. B Barilius vagra: 2

—— wonnerren Gara golyla: 2. " erisienni oo eena st et e e b

Khayali Tangi Barifius bendelisis: { 0+0+140 4
_Selai Patli Gara golyla: 1

Dabas N

Exhibit 2.4: Fish Obscrved and Collected r;omi,ggd_ing and Fishing Sites

Quanﬁfy L

" Landing/Fishing Sies Name of Fishetmary - Type' of Fish
. : - s Conﬁac!or(MJdd.’eman) ‘ o
Totakan . ’ © Tahir Khan RS Torpumora co4
(Catch brought ia the shop by Ptychobarbus conirostris |
flshetmen) . Channa punclatus KIS B
Racoma labiata .~ Ry A
Clupisoma naziri SR 14
Schizothorax esocinus - ' 1
: N : C " Glyplothiorax cavla ) =1 o
Qosar Tahir Khan Sch;zothoraxplagrosrosz I T
’ » - Clupisoma naziri = 3
Qosar _ Zafar Khan -+ Clupisoma naziri .. -
N : ] : s ) Sch:zoihomxp!agiosromus 3
_ Sherbatai Village (Bajaur Agency) AjabKhan - © Clupisoma nazigi = °: T8 -
A S . Schizothorax plagiostomus Sz
o - : " Racoma labiata - 4 -
Marai Dab (Gill netting in the gorge  Afzal Khan Ctupisoma naziri 43
upstream of Garm Chashma, ata ™ - i T B
place called Mizer) o L : : S
Marai Dab ‘ : Jan Mohamrnad Torpu!rrora R -
* {Fishing five miles ups!ream of the . ' Schfzofhoraxplagros!omus T : |
proposed dam sﬂe) . Clupisoma nazifi A S

AT




' l*lihlbitZ.S: Macro-Invericbrates Collected from Totakan

Macro-Invertebrates - Collected from

Classification
: : One Square Meter
_Diptera (Midge} Midges S T A
_Ephemorptera (Mayfy) Pre-adutt Maytly nymphs 5 —
Trichoptera (Caddis-fly) __Caddis-fly nymphs e L ot
_Hemipteta (Insects) Nepidze (Water scorphon} 1
_Platyhelmenthes Dugesia I A
Detritus centalning parls Parls and casl of insecls 0
- Exhibit 2.6: Macro-Invertebrates Collected from Mastosar Bridge
C!assrﬁcabon Macro-Invertebrales Collected from
: o - D One Square Meter
Dugtera (M;dge) ; : Midges Dendipedidae - - 9
_Ephemorplera (Mayll) Mayfly nymphs of many spec:ns a A A
Odonata (Dragonfly). Dragonfly n nymph 1
Tr.choptera (Caddis-fly) Caddis-fly ~ s 1
Platyhelmenthes Dugesia 3
~ Exhibit 2.7: Macro-lnverlcbratcs Collécted from Pinjkora River
Classification - Macro-Invertebrales . Collected from
o ' o . : One Square Meler
Diptera (Midgs) - Mfdges Dendpeddae - 6
Ephemotptera (Maylly) Heplageniidae - 8
S T - Stenonema (young and pre-adufﬂ 3 _
Trichoplera (Caddis-fiy} Caddis-fiy nymphs - 2
Gdonata (Dragonfly) Dragonfly nymphs 2
Hemipteta (Insects) Notoneclidae - Sf
] o Back Swimmer - . -
_Hydracqina . Water mite : R : - 1
_Plalyhelmenthes Bugesia . ) : i
Protozoa _ : Vorticella - Se . : 1
i : {Colonial Protozoa) i T
Detmus confa mng parfs o - Parls and cast of different msecl's mosl‘l’y

mayﬂy nymphs

Exhibit 2.8: Mécfo-']'nve.r_lcbratés Co_!lccle(_i fr;:im__ Reservoir Atea(Upstream of Bridgc)

.. Classification Macro-Inveriebrates - 7o - Collected from

. B N S SR One Square Meler -
Diplera (Midge) : Mfdges e - 3
Ephenwrpiera (Mayfb() Mayfly nymphs, mixed spec;es & age . N 11

groups S
Tnc{gpptera {Caddis- !'5/) Caddis fynymphs o 5 - o
-_Plecoptera (Stonetly) Stonefy nymph - - - - " : 1
© - Platyhelmenthes .. © 7 - Twibellerlan ﬁarwormandd.«fferentforms oo i
C SRR ofDuges:a :

I:,xhlbll 2 9 Macro Inverlcbratcs Co]lec(ed from Rescrvmr Arca .

(Downslream of Bndge)
- Classtfcation - .. ' Macro-fnvertebrates - _' . Collected from
R S i R PR L U : One Square Meler -
_Diplera (Midge) " Midges - : RN
. Ephemorpte;a (Mayﬁy) - Stenonema, May!ynymphs drfferen! B s
| agé groups e
Tnchop!era (Cadd:s ﬂy) . Caddis-fiy nymphs : Co N R
-Odonata .. Dragonfly nymphs__ —n e
Plecop[era Stone!y qymph Stonefly nymphs T T : 4
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Exhibit 2.10: Macro-lnvcllcbraies Collccled from Marai Dab

Classificalion Macro-lnvertebrales Collected from
S ' One Square Meter ' %
_Diptera (Midge) Midges B S |
Ephemorptera (Mayfh) : Heptageniidae, mosl& re—aduft B 5
Qdonata Dragonfly : - Dragonfly nymphs =~ - 3
_Plecoplera Stonelly Stonefly nymph i
Platyhelmenthes Dugesia 4

I"X}llbll 2 1£: Macro Invertebrales Collccled from Garm Chashma

(1 km Upstream of Marai Dab) -

Collected from

Class#icauon Macrafnveﬂebrates )
) - One Square Meter
Djplera (Msdge) Mldges Tena:pedfdae ) 2 -
_Ephemorplera (Mayly) -~ Steponema__—. -, 8
Trichoptera {Caddis-fly) Caddis-fly nymphs - _ 1
Plalyhelimenthes Dugesia i

_ )ﬂ_ﬂbit 212 Macqunvertebiales Co!-lc'ctejd‘ from Campsite pt*.arlPe-ckq'_ '

Classification o Macro-Invertebrates Collected fiom
- oy : : : One Square Meler
Dlptera(M;dge) T Midges . 5 :
Ephemorptera (Mayfly) Mayily nymphs s
. ) ; ) Pre-aduft 3
Lo e . Young -
A_Odona!a {Dragonily) Dfagonﬂynymphs w2
Platyhelmenthes - Dugesia 2
S Otherspecfes' 1

F\hlh]l 2 13' Macro lnver(cbratcs Collectcd from I’alal Banda e

) Cfasstfluahon : Macro-!nverfebrares Co’fnctod from
o . " One Sgiare Meler
" Ephemorptefa{Mayfbf) Hep!agenudae _ R B
o S S Cast of mayfly nymph_ - -
Trichoplera (Caddis-fly) " _Caddis-fiy nymphs (Rhyatophnhdae) -4 o
Diptera (Midge} . ~ - Tabanidae - : .8 -
R co _Young, adult, premafure C
Odonata Dragonfly. Dragonfly nymph 1
Hem:p!era {Insecls) Gerridas ) 2
" Waler strider
Plalyheimenthes o Dugesla_* o - 5 s
Delritus 5 R Castof drh'erent msectpa:fs :

Exhibil 2.14: Ma’cro-]n#qrtebrétcs Collcdcd Do#ns!feém of Mﬁnd_a Briﬁge'

Platyhe!menthes - - Dugesia -

Classification " Macro-Inverlebrates " Collectedfrom = .

Tyl S I PR SR " One Square Meler - L
- Diptera (Midge) - - Tabanidae ) U o .
C e Ditferenl species : L
Ephemotplera (Mayfly) . Mayty pymph = 5. AR
Hemlplera(lnsects) Gerridag T B
Waler strider o T TR

10 -

1 urbld watcr, anlhropogemc pol]uimu, oll poliullon flom Vehlclc \VaShlllf,

Arl 20



Exhibit 2.15: Macm-lnvcrlébralcs Collected Upstream of Munda Bridge
: - (Near Canal Iulet)

%—3 o Classification Macro-Inveriebrales : Collected from
s ' One Square Meter
Diptera (Midge) - Midges e 1
Ephemorplera(Many ) Stenonema 2 -
- ) Heplageniidae 3
Odonata (Dragontly) Dfagonﬂynymphs 1 -
Hem:ptera(lnsecfs) Nepidas - 1
- _Water Scorpion _ - —
Platyhelmenthes Dugesia___ : : 7

Exhibit 2.16; Macro-Invertebrates Collected from Dabar

Classification . «. Macto-inverlebrates L Collected from
L T S : . One Square Meler
__D_apjgfa (Midge) - - - Midges _ o1
Ephemorptera (Mayfly) : Mayfly nymphs . _ 3
_Pkecoptera (Stonefly) : Stonefly nymphs 1
Odonata (Dragonfly) - D.ragonf:y nymph )
Cruslacea =~ - - Crab 1

Exhibit 2.17; Macrd-lnyeriebrale—s‘ Collected from Abazail
o ~ (Neat Frontier Constabulary Post) '

Classification =~ - -Macro-Invertebrates - . Collected from
R - One Square Meter
: Diptera (Midge) .~ Midges o } : 7 : -
7> N Co Ephemorplera(Mayﬂ)‘) . .:. Slénonema 2
% : R | Other 3
Tnchop!era {Caddis- ny) ‘ Caddis-fiy. nymph » 1
Odonata (Dragenfly} -, - .. - Aeschidas . ' - 5
) Lt R Dragonfly nymphs a
Mollusca (Snails) - ) -1 . Physldae S L . 1
S AL ; Physasp = . : i
Platyhelmenthes = Dugesia . - : : 3 -

' .'_'_.E.'{hih_"._ 2.i8: Macro-lu-vdtc.bratés Colleétcc_i froh_: Khalyai 'Faﬁgiz_

Classification .-~~~ i~ Macro-Invertebrates -~ - ... Collecledfrom’ o
S SR A S S Ona Square Meter = "~

Diplera (Midge) -~ . - ' Midges ) 12

Ephemorptera (Many - 7 Slenonema 1
. - Heptagenidae 7
Trichoplera (Caggg_f&) C - Caddis-fly nymph 3
© Plecoptera (Stonefly) .. . Stonefly S 5
" Qdonata (Dragonfly) : Dragonfly nymphs 3

7 .

-~ Platyhélmenthes . . - - - Dugesia

! Tmbui w1te L
i urb:d watcr, cast of diffcrenl msccts in detrmls
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‘,ﬂllhit 219 Macro«lnverlchmlcs C-qllecled from Salai Paﬁi'_ '

Classification Macro-Invertebrates . . Collected from
. S One Square Meler
Diptera (Midge) Tendipadidaa (Midges) N ' 3 .
Ephemorptera (Mayfly) Stenonema 1
o . Heplageniidas - -9
Tricopleta (Caddis-fly) Caddis-fiy nymph ot
Plecoplera (Stonefly) Stonelly : i
_Hemiplera ' Nepidae (Waler scorp.-on) i N
_Platyhelmenthes Dugesia ~ . 2
Annelida Tubifex 1

Exhlbll 2 20: Rankmg by Dlslnbutlon and Abundance of Macm Invertebrales

of 15 Sampling Sites
" Classification . Ranking by . Numbers Found - Rankingby - Numberof
R Distribution © atSite - . Abundance . Organisms
“Diptera (Midge)_- . 14715 1 107
_Ephemorplera (Mayily} - ‘ : |- - 15/15 : | I |
Platyhelminthes (Flat worm) R || R 14 |- m - - - - 85
_Odonata (Dragonfl) N 10/15 v S 120
- Tiichopleta (Caddis-fiy} - v T 1018 N 8
Piectoplera (Stonefly) . : v ' 6/15 : M A
Hemiptera fInsecls) Vi . 815 Vil o 7
_Hydracarina (Water mite) M LA SR ] | o 1
Crustacea (Crab) ) Vi 15 SRR 111 . |
Mollusca -~ vl 115 - vitl - i
Protozoa Vi /15 : __ vl 1
Exhibit 2.21: Water Qualily Analysis
Location © Time ~ Ar © Waler pH - Dissolved ' Chloride . Nilrite - Nitrate -~ Total -
. ' Tempera- Tempera- Oxygen ~ (mg/) - (mg/} (mg/) ' Phos-
e (T) fwe () - (mgh . o phate
- RiverSwat(folakan) - 945 20 14 82 - 40 - 1793 007 .- 07 1.85
Mastora Bridge on the Ctfas 21 - 18 8.35 35 11.41 - 008 - 085 1.20
Swat River o o R L - s : i
" Pinjkora River 850 19 - 14 838 380 - 11.4f - 008 S 080  1.30
Reservoil Area 940 155 - 13 844 340 - 978 - 005 095 ~ 065
. Site of Confluence of 045 21 14 8.25 40 . 17.93 0.07 070 - 1.80
" Pinjkora and Swat Rivers o o o : R e
" Masai Dab ’ : 900 - 19 i2 8.15 S 42 - 1059 080 - 1.00 - 2,00
Campsite - . 930 - {9 iz 815 - 4.25 - . 10.59 085 . 055 - 210
- Belore Munda Bridge 1010 24 - - 5 814 430 1386  ° 075 080 ° - 150
After Mundabridge -~ 10,20 20 i5 - 814 7420 - 1386 - 050 - - 1.35 1.20
Abazai River near Frontier  10.50 = 24 - - 15 o 8i5 420 o i385 . 090 180 . 210
Cops[abufafy_go_s[ ' Lo : T : o : S e e S
KhaJaiRwernearTanga 1120 24 15 - 3.13 4.20 ©13.86 - - 085 130 - 1,50

No!es Analytvca! Melhod employed US EPA 1501 US EPA 352 1; US EPA 360 ZUs EPA 354 i ASTMD 515

Exhibit 2.22: Waler Quality Parameters for Fish (Safety Levels)

Parameter - - Coo U Value
Dissolved Oxygen L 3io4 mgh
- Hitite : : : L oA mglmax
~_Nitrate _ = _Acomgimax.. - .
pH ' Not below 6 ‘ _
Scurce: Lone, KP, 1983, - . - T T e T 0

' Pristine waler.
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Exhibit 3.1: Licenses Issued from 1994 to 1999 by the Assistant Director,
Fisheries for Districts Malakand and Dir

Year General Rod and Line Daily . Permits for Cast Net
FoE Petmis - Permils Permits Reserved Area Permits
1992-93 7 - 4 — 13 -
1993-94 90 22 57 - -
1994-95 126 i5 116 - N
1995-96 65 18 202 - 369
1997-98 57 101 1 - 7

Exhibit 3.2: Fish Stocking in the Swal River (Mohmand Agency)

- Year : - Number of Fry : Species/Breed
1986-87 o 4,450 Cyprinus carplo
1988-89 o 400 - Cyprinus caipio
- 1989-90 - 2,400 . Qyprints carplo
1990-91 ) - 4,700 - Cyprinus carply o
§ 1991-92 -~ 4,100 Cyprinus carpio_
- 1992-93 -~ Not Avallable Mahseer and Torkt

Exhibit 3.3: Fish Farms in the Project Area

Owner . Year Area e - Fish Stock - - Production |
: Establish : S : : - tkg)
© . Amir Nawab - 1990-91 - 1 «ie Rohu, Mo, Silver Carp, and 839
o - - Grass Calp (in 199596}
. Ghani Mohammad = 1934-85 ~ 0.d9acres .~ Rohu. Mori, Sﬂver and Grass Not known
. . : .. R Carp . M
CJdamil - : §995-96 0.25 acies Rohu, Mori, Silver and Gracs 100
Lo (Farml) - Carp .

1 acre {Farm |1)

" Exhibit34: Fish Production in Malakand and Dir (Capture Fisheries)

- Year - FProduction .~ ' - Remarks
R : (Metric Tons) e
_f9gd.92 - . o 0812 . The calch mainly consists of the Swali, Chinese
1992-93 - S 1070 Carp, Torki and Taelk {Schizothiorex sp) '
1993-94 _ : 7.795 ’ -
1994.95 . ) - B.639
{99596 - T 7388
1996-9? S 3.047

Source Assrslanl Dlrector Fisheﬂes, Malakand and Dn

: I.*Ixhibi.l 3.5: Fish_l’mduclior_n (in Mélric_Tons) in D.islr_ic.l. Charsadda '

- 199394 . 1924-95 1995-96 1996-97 . 1997-98

Rivers R L-X -2 Y4 34.344 43.043 . 29.318
" Privale Fish Farms - 3.500 0500 5350 -
- Demonstration Fish Farm - —
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Exhibit 5.1: In- Slu‘am Flow Regimes for Fish Wildlife Recreation and
Rclaled Eavironmental Resources

SRS,
Narrative Description of Flows - : Recornmended Base Flow Regimes 2
: o Qclober - March : April - September
Flushing of Maximum i - 20056 of the average flow :
o OptmumBange - - 60% of the average flow o
~___ Quistanding .~ . 40% e 80% :
Excellent o 0% . 5% -
Good T , 0% 40%
- Fdr or Degrading _10% : ; B0% ...
~_Poor_of Minimum S __10% - 10%
Severe Degradahon : : : - 10% of average flow to zeto fiow

Source. Tennant, D. L., In—Stream Flow Reglmes for Fish, Wnldhfe Recreahon and He!a!ed Environmental
Resources,” Fashenes. Vol'ume 1 (4) 6-10.
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Appendix A: Sample and Obsen'au'@ Sites

Appendix A: Sample and Observation Sites

Place : _ : Coordinales
Qosar ' ' ' Not available
Tolakan ' o T N3437 189
: B o : - " E7148545
Sershal Tangi - o N34 37285
. . R E714831.7
Mastosar Bridge . ' N34 88 28.3
T : - : - - E7147225
Pinjkora River T B _ N343935.2
e : g S ' E714534.6
. Reéservoir Area . - S ' N 3439 33.3
: " . ' . S o : E 7145360
Reservoir Afea Downstream beyond Bridge at Beginning : N3439339 -
- of Gorge - . I .- E7145360
- Marral Dab : S _ © . N342059.23
: . s : ' E7131343
Garm Chasma " N312066.3
. : Do E7131226
1 km Upstream from Maral Dab L
© CampSite - . oo oo 700 Na421207
L : S TR . E71 22230
Near Peeko -

' Pattai Banda : S Cw 0 NB420296
,1% S S S e S S BT 83319
’ S e 0 07 MundaBiidge : : S . N3419382 .

: . o _-.—dowhs!r‘ear_n S o L ET1 84207
L Mun’da_BridgeUpsireamhear’CanaHn!el S o S Ns4z000
ST P : L o E713407
o Dabar L T  N342814.7
e e L _E7138 58
Abaz‘aj'l'ribula:yﬁéai Frontier Constabulary Post o - N34 18 51.3
s T S - E7135307
. KhayaliTangl . - - .. S Nas7o9
TR : , S ET18700
Tor Landkai - - . Notavailable
C sdiPata ... . . R N8438508
I - o E7144232

CATIZS



Appendix B: Secondary Data about Fish

Appendix B: Secondary Data about Fish

Fxhibll B I: Food!l oragt F:sh Distribution in PIOJCCI Arca, Other Parls of Pakislan and Fxtra Limit

Fsh

River

Fish Species  Common Name  Breeding Season Stelus Food Distrbution in D;stnburmmPak;s!an and
: : T Project Area . Exira Limit
Barawsvagra  Chiwa Not known Forage fish Phytoplankion (algae),  Abazal{Swal River), Indus River, DG Khan, I Khan
{Hamiton) : . ~ Chironomid mayfly, Piry'kua River and North Wazirstan, Tarbela,
: - : - ; cadudis-fly nymph : India, Srilanka, Bangladesh,
- B bendelisis Patha Chiwa Not known Forage fsh Phytoplanklon (algae),  Sher shai Tangi, Khaya: India, Snf.anxa Bang!adesh
: o e ’ ' Insect lrvae {Swatl River) )
Labeo dero Pehari Rohu July - August  Food fish Algag, insect, mollusk  Swal River *" Chashma Lake, DI Khan and
. o : North Wazistan, -
_ : o - ' ' Irdia, Nepal, Burma, China.
- L. dyockellus - Torki Nol known Food fish Phytopianklon (algae)  Swal River Rawal Dam, indus River, (I .-
7 o . : . ‘ Khan), Notth Wazirstan and
- Purjab. .
. - - - o : : Alse in [ndia. o
Tor pubtora Mahseer A~ - Food fish - Phyloplatikton Inseet  Dabar, Camp Sile, Tarbela Reservor, Pinjkora
- i " Seplember; )  larvee, Tubellarian, . Munda Barage, Marai  River, Rawal Dam, Indus (D
breeds many me " cyclops, Daphania, - Dab, Abazai . Khan) and North Wazirstan,
Cinayear - Mollusk, small fish Lo © .. Kurram River, Haro Rivér, Stren
: : : - River, Hub River, Bolan and
- Zhob Rivers.
. - India, Nepal, Bangladesh,
- N ) L S e ~ Burma._- -
Puntiustieto - Ticlo popra Not knewn Foraga fish Dragondly, Caddis-fly ~ Tolakan, Shersha; Tangi Chashma L ake, Rawal Dam, .
o o ~ nymph, mosquito larvag . Indus River (D( Khan and North
and smalf fish - Wezistan), Tarbela (indus
—_— © River). Also common in Punjab,
- Sindh and Balochistan
o * lidia, Thattand, Bang!adesh
: ' e : R - Buma, Srilanka :
P. sophora Sophwepopra  Notknown - foragefsh . Chionmus mosquilo  Tolaken, Mostosar . Chashma Lake, Indus River, Di
o : - -7 lavas, slgae Bridge, Munda Barrage, ' Khan, Notth Wazurslan Tafbela
Lo Abazai, Sefa:Paltl . (indus River). -
_ ) S inda, Bangladesh, Burrna
L c : g : : e BRI ik CNepal, o -
Garagotyla  Patharchal © Not knoan Forage fish Phylopfankton, Insects  Tolakan, Mos!osar - Indus River, DI Khan Norih -
- s - larvae, Euglena: and Biidge, Munda Bariage, Wazwslan, Tarbela (indus Rwer)
D;aloms . Abazar Se?a:Pal' ' and alsocommonin -
: ; Balochistan.
o ' : e SR fodia, Bangladesh, Nepaf
Schizelhorax Swal June - : food fish . Pityloplarklion algae and Dabar, Sefie Palti, Camp Tarbeta and olher reservoirs, .
plgostomus Seplemberin ; . algae atlached to Site, Pinjkora, Reservolr  Bajaur Agency (Pinjkora River) -
. sandy gravel substratum area, Marayae Dab, Indus River, DI Khan, Norh
areas R _To!akan "= Wazustan and Northern Areas. -
. - - R - lika, Nepal, Algharistan..
Plychobarbus  ladakhisnow - June—August  Foodfish Phytoptarkion and Fish conected fiom - - Nodhern Areas, _AIghanislan. :
conzoslris cap G - Insect tarvae, scraped . Tolzkan fshseller. .~ D '
o L e fromalgagmass. " . - . - -
Schizopyge Asala Fish dune - August  Foodfsh Maaouweﬂeha‘ea and Fish collected from Nonhem A.reas Azad Kashmlr
£50CKCUS - ) fish Tolgkan fshsefler, ~ - Alghan:s!an )
. , © Chakdarra, Landaki, -
: : o [ e Swal River S o
Racomatabiala  Chun Mahi June - August — Food fish . Insed fafvae, Dabar Lo AzadKa_shmi; Paracbfnar, .
: : : o Phyloplanklon. - ’ " - Chakdara (Swal River}, Chilral,
: o w1 Northern Aréas, Haro River, -
- I SRR ’ S L T Batachislan,
Giyplothorax SulemaniKan - Nol known Food fish Fish, Bugs, Chiromid Mw')da Barrage, Abaza: Chashma Lake, common in
cavia i kapor ’ ’ : : : larvae . S ) S Puryab B
- o o : L : India, Bang’ad’esh ana S
Carassius " Goldhsh . February — Mareh  Aquarium fish Phiyfoplankton and Munda Barrage " Common in Punjab and Sindh.
auralus : ' e Zooplankfon, " China, Evrope and India.
Clupisoma nazii  Shef Mah: © June-August  Food fish Insect farvae, nymph, . Dabar, Salal Pa!r: Camp Chashma Lake, Kabul River, .
P e seeds and vegelable - . site, Munda Bagage, . !rdus Rives. Afgbanls!an i
RN - o imalerels Pirjkora River T
Channa © Dauta April - Jurie Food fish ~Insecthrvae. . Coliecled fom hish seller lndusRn’er DIKbanaradNorih s
punclalus . - Phyloplanklon, algae, . al Tolatan, Pinjkora Wazistan Afghanistan, India,

ATL26
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Appendix C: Water Quality Characteristics of the Project Area

Appendix C: Water Quality Characteristics of the Project Area

Exhibit C.1: Water Quality Parameters of the Swat River

Parameler Value
_Temperature (°C) : ) . 16.4
pH . 7.7 L
Dissoived Oxygen (mg/) - ) 895
. Specific Conductance {junhos/cm) o 59.6 S
- Total Dissolved Solids (mg/) - o .59
" Alcalinity (mg/l CaCOy ) 41
Total Hardness {mg/l CaCQOy) . . 47
Nitrate Nitrogen (mg/l NOy-N) . o4
Reaclive Phosphoms (mg/i POJ - - 0.01

Source Stockwell, A 1995 Open Wafersthenes Managemean!an NWEFP.

‘ Exhihit Cc2: \\_’a_léi QiJaIily Pammclcrs of Ihc Pinjkora Rivcr (Loiver S.cclion)

I Parameter Value
Temperatu.re (’C) i ‘ ) . 154 -
pH - ' R S . 816 T
Dissoled Oxygen {ma/h) N N o - 105 )
Specific Conduclance (,mnhos/cm) o o 1289 .
-_Tolal Dissohed Solid {ma/l)_ : : 107.1
Alkalinity {mg/l CaCQy) : : § - . 35
Tolal Hasdness (mgAd CaCOy) - - - A - 43
Nitrate Nitrogen (mg/l NO,-N) . e i 06
: Reacwe Phosphoms (mg/l PO - : : <0.01

Source Stockwell A 1995 OpenWa!er Flsheries Management Plan NWFP

Exhibit C.3: Water Qualily Parameters of the Gim_]ai River

Parameter o Jun o Jal Aug Sep O - Nov -

Al Temperaluré (°C) ' 38 .4 - 32 .35 29 20
Water Tenwera!ure( C) .21 -2 19 260 22 19

_pH - 7.90 7.90 - 7.9 8.25 826 9.29

" DisseNéd Oxygen (ppin) _ 859 873 924 812 873 820

" _Total Dissolved Solids (ppm) 105 125 109 1425 16t 1733
Conduc!iviry _us/cm - 2869 - 345 345 363 380 . 395
_(0-1999) - : S SR,
Calcium (Ca™) - 40 42 46 48 - 59 - 72
_Magnesium (Mg**) pem - 148 188 - 12 36 - 38 40.8
Bicarbonate (HCOy) i 742 - 793 97.6 97.6 60 ° 602
Chloride (C1) ppm R 24.8 21.3 18,2 39 27 213

- Swtce Depaﬂmenlo{ Zoo1ogy. Peshawar Umversﬂy

Lxhiblt C. 4 Water Quahly Paramelers of the Khayall Rwer

. h’onuvParameters L Jun - Jul Aug Sep . Oet - Nov
Air Témperature {° C) _ - .. M 32 .35 20 ... 20
'Wa'ler Tempera!ute e I 24 - 22 - 18 25 - 22 - 18 -

© pH o - 780 796 111 837 841 -~ 849
_Dissolved Oxygen BT T - X1 ©UB73 943 8.26 873 .40

7 _(ppmy - oS o T S Cee
_Total D;sso{ved Sot ds (ppm) : 875 o 37 459 - 80 - 75 825

: Conductmlyps!cm (0-1999) Cr o 1023 108.3 1428 165.4 209 - . 228

- Calclum {Ca'?) - .. IS . 40 42 -43 - 50

.~ Magnesium (Mg)ppm_- .. 186 - 98 ' 124 12 29 286
_Bicarbonate (HCOy) -~ - - 732 91,5 - 61 - 549 5 506
Chtonde (Cl)ppm e 284 - - 213 19.7 35.5 28 . 213

Source Deparlmenl of Zoology, Peshawar Un:versny

: A1‘i-27 .



Appendix D: List of Persons Contacted

- Appendix D Lid of Persons Contacted

. Mr Ashaq Abmad
Conservation Dlrcclor
WWF
Peshawar

2. Dr. Nasim Akhtar

- - Director
Animal Science Institule (I‘lshcms Rescarch
lostitute) :
NARC

o lslamabad

© 3. Mr. Abdul Rub ,
* Senior Scicntific Officer
* Animal Science Insmutc (Fisheries Rescarch
Institute) . .
NARC
- Islamabad

© 4. Mr. Mohammad Baquar Chohau
- Assistant Dircclor Fls!]mes
WAPDA (Tarbela Dam)
 Ghazi -

5. M Umar}layal .
© Assistaot Director F lshenes
cFATA .
Peshawar

6. Dr Mohammad Suleman
" Professor of Zoology

" University of Peshawar -
2 Dr. Mohammad Arshad

Frofessor of Zoology
Uuivcrsity of Pcshawar

" 8. Dr. Mohammad Al'zal
© Director
. PASTIC
Quaid e Azam Umvcrsnly
: lslamabad

9. Dr. Mohammad Shaﬁquc . :
. Associate Professor (Hydrology Qcclmn)
- Deparimcat of Geology
Um\usﬂy of Peshawar

10. Lng Rashid Ali Khan o
. Executive Eogineer <
WAPDA House
Pesha\\rar f L

11 D, Abdul Rchman R A o
.- Senior Scientific O[hccr (annmnmcnl .
Section) - :

PCSIR
Peshawar

12,

)

it

Dr. Fazli Malik Sarins
Department of Bolany

" University of Peshawar

13,

1.

Mr. Tahir Khan
Fish Conlraclor

" Tota Kan

Malakand Agency -
Mr. AjabKhan

- Fish Seller .~ -
" Sharbatai Village
» Bajaur Agency

15.

Mr. Mohammad Afzal _
Fisherman - .

. Patai Banda

s '_Mohmand Agency
16. e

" Fish Merchant, Conlraclor, Fncd Fish Seller

Mr. (xuldad Khan

' Hajizai -

S,

0.

AT128

Near Chakdaria Bridge o

Shubqadar Road
M. Jehanzeb Khan

" Fish Mercham Comrarcior, Fncd l‘lSh Seller
. Hajizai =" -

.. Shubqadar Road

18

- .._lﬂsherman b
~ -+ Yousuf Khao Kalai
- Dheri Shubqadar
19,
© . (Afghan refugee) -

Mr. Jan Mohammad

Mr. Mohammad Khan .

Fisherman

_Afghan Refugee Camp near Munda Banage

Mr. Mohammad Ayaz
Fried Fish Selter . "
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