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ANNEX D

ENVIRONMENT

D.1  Legal Frame work on Environment in Punjab, Pakistan
1.1 Envivonmental Laws

Environmenltal protection has always been a part of the legislation in Pakistan which are

embodied in some 23 different lcgis]ation’s that relate to environmental concerns sitice 1870's.

" In 1983 “The Pakistan Environmentat Protection Ordinance’ was declared and this made
provision for the formation of a high powered 'Pakistan Environmental Protection Council’ to
be chaired by the President of Pakistan. This council was empowered among others to:
(a) ensure enforcement of the ordinance
(b) establish comprehensive national cnvironmental policy
{©) give appropriate direction to conserve the renewable and expandable resources
(d)  ensure that cnvironmiental considerations are inter-weaved into National
Development Plans and Policies
{e)  cnsure the enforcement of the Nanonat Edvironmental Quality Standards
(D) - give directions to any Government agency, a body ora pcr:,on requ;rmg itto l'\kc
" meastires to control pollution being caused and to refrain from carrying oul 'my
* paiticular activity prejudicial to public interest..

Pakistan Environmental Protection Agency (PPA) formed under lhe 'The Pakistan
Environmental Protection Ordinance of 1983, perform the functions assigned to it under the
Ordinance and the formation of rules and regulations.

1.2  Environmenial Impact Assessment and regulatory process.

‘Among the functions of the EPA was the provision of Environmental Impact ‘Assessiment
Statements. To impiemc'nl the ordinance, the Punjab EPA was formed in 1987, It has among
its objeclives, the a'doption'of EIA procedures, creating aivar’éness,'cnfcrcemén't and
monitoring. However the major areas of concentration at present appear to be in the fields of
urban pollution, vehicle emissions, solid waste and sewerage management in the urban areas.
“The Pakistan Bnvironmental Protection Agency has published National Environmental Quality
Control Standards for the foltowing categorics.



{1) Municipal and liquid industriat effluents
{2) Industrial gascous emissions
(3} Motor vehicle exhaust and noise

All newly establishing industries are required by law {o obtain 'No Objection Ceriificates'
(NOC) from EPA after submission of their Environmental Impact statements. After approval of
the Environmental Quality Control Standards, it has now become imperative for all newly
industrial units with effect from July 1994 to arrange for effective poltution control devices or
measures. All exisling units were required to undertake similar steps by Ist July 1996.

As regards the agricultural and irrigation projects, at the time of the JICA Study there were no
guidelines published by the Punjab EPA. There are no environmental standards fixed for
ircigation water or for most of the other irrigation related activities. Certain international
guidelines are followed in some cases where there is none fixed, as in drinking water, the
WHO standards arc adopted by the Public Health Engincering Department,  Major
infrastructure projects funded by Donor agenci¢s have carried out environmental studies as a
requirement of the project. It was seen that in some of the Donor assisted projects, the
environmental procedures of such agencics wete followed by them. "The Planning and
- Development Board gives approval for provincial projects (o go ahead.

1.3 National Policy

The on_going Eighth five year..plan of the Government of Pakistan has given a strong

commitment to environmental issues of management and institutional aspects. From the
 fourteer core programmes of the ‘National Coriscivation Slrategjz' which are supported by the
five year plan, Maintaining Soils in Croplands and Increasing Irrigation Efficiency are given the
* two highest priorities. A beneficial impact of the proposed canal lining project is expected to
be the same.” The Eigh(h five year plan also has one of its targets as the climination of water
logging in the 1.40 million heetares of disaster areas of Pakistan. Hence the canal lining project
is in keeping lo the objectives of the National Policy framework on environment.

2.2 Description of the Project
The project for the study on "Li'ning of Distribularies and Minors in Punjab’ is to conduct a

Feasibility in the Lower Jhelum Canal, Lower Chenab Canal and the Central Bari Doab Canal
systems, in the Punjab province in Pakistan covering an area of 24,500 kim2. and



(i) to select priority project area comprising approximately 500 km of distributaries and minors
from a total length of 6,600 km. in the above three canal systems from the arcas where the
salinity hazard are deeimed to be serious

(ii) to formulate canal lining projects for the selected priority distributary systems including
O&M system in line with GOP's instilutional reforms and

(i) to evaluate the feasibility of the proposed project.

D.3  Objective of Environment study

The objective of the cnvironment study was to carry out a preliminary environmental review
through an 1EE and to assess whether an EIA is necessary or not for the project. Major study
components of the IEE include present environmental conditions of the study area, preli111inhry
assessment of environmental impacts and evatuation of whether an EIA is néc;:ssmy or not

D.4 The present environmental conditions in the study area.
4,1 Stildy area

The study area is in the Indus Basin in Pakistan, and as indicated on the loéa_tion map consists

of the three Irrigation systems of (1). Lower Jhelum Canal Circle in the Chaj Doab (Z)III.G\s'cr'
“Chenab Canal Circle in the Rechna Doab and (3) Centrat Bari Doab Canal in the Bari Doab. It
" ties in Punjab province in the upper Indus Plains and lies between north lat'ilud_cs 300 40" and
320 40" and cast longitudes 72° 00" and 74° 40’ |

The total study arca is 27,247 km?2 with a gross command arca of 2.4 nnlhon hectares aml
cultivable command area of 2.1 million ha. It exlcnds approximately 250 Lm in the east - west’
“direction and about 240 km.in the north - south direction. The land ls‘al_most flat and its
clevation varies from 140 mi. to 220 meters above sea level.- The Punjab province is divided
into four (4) Agro Ecological Zones, namely Rice zone, Central mixed zone, Cotton zone and
Barani (Rainfed) zone. The greater part of the study arca is located in the Central mixed zone.

This existing irrigation systeim construction commenced during the latter half ‘'of the 19th
century and continued in the 20th century by the British colonial government. It fornis part of
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the worlds largest irrigation systems. 90% of the geographical area under the three canal
systeins is under their command.

The study area reccives an annual average rainfall varying from 600 mm in the nosthern paris to
200 nun in the southern atea. Hence the project area is classified as an arid to semi-arid region.
“This arid and semi arid land has been made productive by the provision of irrigation water
through a vast network of diversions and a canal system. The provision of canal irrigation
systems have changed the environmental conditions in the doabs. In the last four decades the
- agricultural production has increased and in the 1980’ kept up with the high population
growth, bul over the years of irrigalion, certain major adverse environmental inipacls have
-~ occurred. After nearly a century of irrigation, the lands are now prone to typical environmental
‘problems associated with irrigated lands in arid and semi arid regions, such as waterlogging,
'sal'inily and soil salinisation. The project area has undergone vast changes since irrigation was
introduced, that its physical environmental conditions have completely changed and taken the
present state. '

4.2 Population

The population in the study arca has been estimated at 21.1 miliion based on the 1981 census
- data 'anG_ lhc.l'rmcl'during 1972 to 1981. This is equivalent to 25.7% of the population of
Punjab. The density of population is highest in CBDC with 1,922 / km?2 while LCC and LIC
were with 616 and 451 km2. Of the total pbpulation 52% were in the urban arca while 48%
Jived in rucal areas. -The number of IiOuschdlds is estimated at 2,120,000 gi\fing a unit sizelof
6.6. | "

‘The farm survey carried out durin;g phase 1 of the study indicated that the literacy rate in the
study area was 45% with more than half of them coming from small and marginal farms. The
literacy rate for women was 25.5% while it was 61% for men.

4.3  LEand use

‘The total area of study is 27,247 km2 with a gross command area of 2.4 million hectares and
the cultivable command ar@:zi of 2.1 million ha. The land is mainly used for crop production,
range l:inds, forest, barren land and residential area dcpcudihg on the geographical position,
soil pro]wcriiés and irrigation water availability. Irrigated cultivated area is the dominant land
use in the atea, which spreads dlong the irrigation canals. The table below gives the major land
- use in Punjab. '



Land Usc Class Arca

(1, 000 ha)
Agricultural Land
Terigated 10,743
Rainfed 1,316
Rangelands
Depgradad 4,466
Non-degraded 1,293
ForestTrecs 608
Barren Land
Rock, gravel 337
Descrtic 1,324
Water bodics 477
Urban _ 62
Total 20,626

Source: Punjab Forestry Sector Master Plan (1.992)
Apgricultural Research Phase-11 Project (1993)

The Agriculture depends on irrigation and the system has been built to accominedate a cropping
intensity of 68% whercas at preseit it has a cropping intensity of 128%. ‘Wheat is the major

Rabi (October - Aprit) crop. The Kharif (April - October) crops depends on the natural and
social conditions. The main ones are cotton, rice, maize and sugarcane ‘The average land
holding size under irrigation ranged belween 31.89 to 23.3 acres in four categories. Their
distribution is as follows: marginal; 3.9 acres, small; 7.0 aérés; medium; 12.3 acres and large; - '
23.3 acres. | E :
Farmcrs in the study art,a parllcuhrly the marglml and small farmers engage themselves in’
livestock farming. The landless tend lo have greater propostions of goals and sheep which can
* make the most of free grazing, while owner farmers and tenant farmers have buffaloes and
:cétllc. The estimated number of livestock are; Cattle 2 million, Buffaloes 3.9 million, Goats
3.3 million and Sheep 1.2 million. | |

4.4 ~Health and sanitation

The health and sanitation conditions in thé.sl‘udy atea is very poor. The survey carried out in
the study area revealed that more than 50% of the families are regularly affected by i_lln{:ss.:
- Fluffever, malaria, dyscntry and typhoid were the major causes. ' There are the myinimum
infrastructure facilitics provided but the treatment sought at gover ament hospitals were by about
27% of the poputation. The tack of doctors, medical supplics or expensive medicines were the
reasons for not attending.



FHealth statistics of the Department for 1995 indicate the high incidence of the water re;related

discases.
Population Diarthoca Dyseatry - Mataria Typhoid

Lahote 5,835,000 149,202 90,313 46,253 18,199

Kasur 2,302,000 10,428 8,569 o 118

Faisalabad 4,307,000 111,941 64,100 16,634 14,280

T Singh 1,191,000 27,508 16,660 761 1,348

Jhang 3,011,606 69,259 34,301 11,056 3,907

Sargodha | 2,628,000 52,871 34,397 979 6,022
423,209 248,840 75,801 43,762

" Source; Health Department, Punjab

The source of drinking water in 87% of the study area was from hand or motor pump. Only a
small number, less than 1% use river or canal water directly. The practice of boiling water is
almost non existent. 25% of the population were dissatisfied with the water quality slaling it
was the salinity that they objected to. The survey in the study area showed that in LIC 72% of
the households had toilets while in LCC it is 38% and in CBDC it is 37%. The incidence of
some water related diseases could be connected to the quality of drinking water and sanitation.
The present health and sanitation conditions in the project area, with the high incidence of
“diseases would be indicated in the lower productivity of the farmers.
4.5 Forests and Foresiry Plantations
The extent of forests in Punjab is about 2.5% of its land area. ‘In the study arca it is even lesser
- and is estimated at less than 1%. Forestry is thus a very limited resource in the area. The forests
. :dircclly' supply the requirements of timber, firewood, resin, industrial and other forest pfoduc(s, :
while indirectly it provides many other environmental requirements. Soine of the larger forests
it the study arca also provides as sanctuaries to the wild life and also as recreational areas.
Fuchwood still plays an important role in overall energy needs of the people. The Farm survéy
carcied out within the project area indicated that 88% of the households in the study arca obtained
their energy requirements from firewood while only 10% had animal dung as the energy source.
This resource thus have to partly be providing over 21 million population in the project area with
- there fuelwood requirenients.

The study area hias four types of forests mai ntained by the Forest Department. They are, by the
Aype of vegetation (a) Lincar plantations {b) Irrigatcd plantations (¢) Riverain forests (d)
‘Range lands." In addition to the forests mainlained by the Forest Department, there are privale

forest plantations in the project area varying in extent from .4 ha. to 40 ha.

(a)  Linecar Plantations



These are avenues of trees planted along the roadside, canalside and railside. In Punjab there
are 7,175 kms. of roadside, 762 kms, of railside and 5,263 kilometers of canalside plantations.

An important forest in relation to this project in the study arca are the forest plantations along
canal reservations. These plantations were carricd out by the P1D under its programme after the
canals were construcled and were maintaiined by them until the early 1990°s when they were
handed over to the Forest Department. The Forest Department preseatly maintains canalside
plantations in the study area in about 14% of the canal lengths. The canalside plantations are
mainly Kikar and Shisham. The Forest Department under its progranune intends carrying out
further 'plantations on the blank lengths along the canalsides when possible. Canal side lincar
planiations also serve as wind breaks in addition to providing timber and fuciwood.

- (b} Irrigated plantations

These are mian made forests in the shape of blocks of iree plantations in the canal irrigated tract
which were raised originally to cater to the fuclwood requirements of the railway steam
engines. The fifst ati ficial forest of this type was established at Changa Manga in the CBDC
area in 1866. | . - -

The study area has 16,633 hectares of such forest plantations that are irrigated mainly in the
summer by the canal waters. These ar‘c.i_n the CBDC and LCC areas. The largest of the
plantations is the Changa Manga forest which is also classified as a sanctuary. The irrigated
forest plantations in the project area, extents and their water requirements arc as fo!lows:



Arca

(Hectares)

Discharge  {cusees)

Name of Plantation Canal
Sysicm
Total Commandabl] Sanctioned Actual
¢
| Changa Manga CBDC 5066 4433 150 120
Catwala LCC 50 40 2.6 2.6
Shorket . LCC 4031 3205 38,5 38.5
 Chak 178/1B LCC 198 198 2.2 2.2
Chak Bahadar 1.CC 397 197 6.0 2.0
Kamalia 1.CC 4345 3623 128 3.5
Chak 155/RB 1.CC 184 183 2.5 2.5
Bhagat reservoir . LCC 279 240 3.5 3.3
Bhagat LCC 231 204 3.0 3.0
Chak ne. 160/GB LCC 2 64 0.7 0.7
Chak no 300/GB LCC 596 531 1.0 0.1
Chak no 324/GB LCC 142 126 0.5 0.5
Chakku Rakh LCC 156 13 240 1.9
Chaku reservoir LCC 376 247 2.2 2.2
| Chak no. 363/GB LCC 122 123 1.0 0.3
Chak no, 367/GB LCC 233 235 1.0. 0.3
TOTAL 16633

Changa Manga is an important plantation which is 5,066 hectares in extent and comprises of
plantations of deciduous trees that require irrigation during sumnmer only, and a sanctioned
- discharge of 150 cusecs. although the actual available according to the Forest Department is
~ only 95 cusecs.  There are two other inajor forest plantations in the Sargodha Forest circle in
the pr(_;jéct area. They are the Shorkot plantation of extent 4,081 hectares with a sanctioned
ir.rigation caphcity of 38.5 cusecs and Kamatia plantation of 4,398 hectares with a sanctioned
capacity of 128 cusecs. According to the forest department the actual available irrigation
“discharge At Kamalia is 38 cusecs with a shiortfall of 90 cusecs. All the other plantations in the
" project area is less than 700 hectares in extent. ' ' |

“The general composition of the crop inirrigated plantations is a mixture of Shisham, Bakian,
‘Kikar, Mutberry, Simal, Hybrid poplar and Eucalyptus. H has been estimated that about 10%
of the firewood needs are met by these forests.

Changa Manga is considered the most well known of these plantations. - In addition to it being a

forest piasllalioxi it is also a wild life sancluary aud has a rececational area. The main species in

this sanctuary are Nilgai, Cheetal, hog deer, jungle cat, wild boar,. wild hare, flying fox, grey
~ partridge, black partridge, doves, babblers, horn bill, pea fowl and song birds.

~ (¢) Riverain forests



The riverain or Bela forests occur along different rivers of the Punjab where Shisam is the
predominant species. Traditionally they lined the river banks of the major rivers, with the
annual flooding bringing in a fresh deposit of sill which fertilized their growth. With the
development of the large reservoirs and the diversion of water through the canal system, the
annual floods reduced and with it the riverin forests started shrinking and in some areas has
disappearcd. The Punjab Forest department statistics indicate that out of a total of 55,931
hectares of riverain forests in Punjab there is 2,646 hectates in the departments Sargodha Forest
Circle. The preseat position is that there is only a small extent of riverine forest in the project

arca.
{d) Range lands

Range lands are normally considered to be any naturally vegetated land in the .proj.ect arca
grazed mainly by domestic livestock and game animals. These are uncultivated lands where
due to adverse conditions of soil, topography and water dcficiency neither agriculture nor
forestey is economically possible.- The range lands are presently in an overgrazed state by the
livestock. '

(¢) Other related pfojeélé

“Presently there is a Forest Sector Development Projcd funded by the World Bank which has

“recently commenced with the emphasis on social forcstfy. IIs main components are Faom -
forcstry, Range management, Seed production and Research and Training. In the project area _
at present there ate no major projects under this progtamme underway but it can be cx:pcc'tc'd in
the future, - | '

4.6 Wild life

The Study area has wildlife sanctuaries at the forest planlalidns ofChanga Manga in CBDC and
* Bhaget at TT Singh in LCC. The Gatwala forest plantation at Faisalabad-in LCC is a game
reserve. The wildlife species in these reserves are the jungle cat, jackal, wild boar, wild hare,
grey and black pariridges, doves, babblers and song birds. The varicly al Changa manga is
morte than in other reserves and include Nilgal, Cheelal, Hog deer, Horn bill and Peca fowl. An
8 kilometer wide Boarder Belt along the Indo - Pakistan border is also a Game Reserve. There
are no wetlands within the project arca. o '



4.7 Groundwater table and Waterlogging

The ground water in the study arca was initially formed out of scepage from rainfall, rivers or
streams. In swimmer with the melting of the snow in the Himalayas and the regular floods, the
natural streams and rivers overflowed their banks spreading water over large areas. By this
process large quantities of high quality fresh water seeped into the underground aquifers. A
- natural balance of water and salt was maintained in this process. With the introduction of the
canal irrigation system in the carly joth century and the construction of main, branch,
distributarics and minors irrigating the agricultaral ficlds all over the doabs, increased the
scepage area. The ground water level in the study area has been gradually increasing from the
time of the introduction of the canal irrigation system. By the 1960°s waterlogging had become
a severe problem. Fig. D-1 shows the ground water table contours prior to the irrigation
system and the post irrigation ground water contours.

In the early 1960's, a massive effort to control waterlogging and salinity was undertaken and
the planning and programming studics culminated in an 'Action Plan’ covering ten years
period. These studies were supplemented by later studies under the changing circumstances,
~and to draw up investment plans to cover various period. To overcome the problems of the
rising ground water table, salinisation and poor drainage, SCARPS programmes were
implemented. In the study area 12 SCARPS programmes have been implemented or are
“ongoing. These are indicated in fig. D-2

The introduction of the SCARPS tube wells by WAPDA brought this rising ground water table
and the associated water logging prdblellis under limited control at that time. The SMO of
WAPDA records the dcblh'of the water table in June and October of each yeaf The table below
- gives the water table condition in the study area under each command in June 1959 at the
~ commencement of the SCARP and in June 1989 after 30 years of implementation and also the
results of the JICA stady team survey of June 1996. The extents of land in LJC LLCC and
CBDC arcas where the water table was less than 5, between 5 to 10 and geeater than 10' are
indicated. The extents are indicated as a percent of the total extents.
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Exfent of land with Watertable depths less than 5%, between <' < 10° and over 10°
indicated as % of tolal during June (E959 . 1996)

CBDC . TLCC 1.JC
TS T 50 | 10 PO BETET ST T B T S
Tunc 1959+ 6 16 78 6 30 64 9 66 35
Tune 1989+ 2 7 91 2 6 82 ] 35 61
June 195647 0 T 39 1 i7 82 3 a3 352

'+ SMOAVAPDA
*+ JICA study survey

Fig. D-3 shows the watertable depths in June 1996

With the onset of the monsoon, the water table rises and by October it almost reaches the -
highest levels during the year. The similar water table data for October 1959 and 1989 and also
the latest available information for October (1995 are given below 1t has beea obseived that
‘during the years with heavy rainfall the extents that get affected by waterlogging, which are the
lands with the water table less than §' increases more than in a dry year.

Exlenl ~of land with Waicrlable depths less than 4’ between 5° - 10" and over 10
- indicated as % ol total durmg October (1959 - 198%)

CBDC N LCC "LJC
PIINN BETSTI N IS} <S5 [ 50| s | < S | o0
Oct 1959%] 10 24 65 | 6. 23 T | 24 33 T4
‘[oct 1989t 0 - { 32 68 4 22 | 75 11 34 7] ss
Oct 1995% 1 12 - 87 2] 20 78 C10 29 61 -

©* SMO/WAPDA

" The above data indicates that the worst affected area by waterlogging was the Lower Jhelum
- Canal Circle with :ica'rly 24% of its exlént with the water table within the hazardous zone of less.
than 5’ in October 1959. The poslnon has improved by October 1995 to a reduction of 10% of
the land getting waterlogged. This yet remains at too high a level to be considered as having
solved the problem of watetlogging. The other very badly affected area which was CBDC has
presently got a much reduced problem. In October the problem is very minor though there are
in a few areas localized problems which are méinly due to flooding and poor - surface drainage.
In general in the CBDC area, it appears as if the water table i is gcllmg too lowered. hg D-d
indicates the water table depths durmg October 1995.

From the above it is scen that the ground water table has improved in the danger zone of less
than 5* in almost all the areas during the fast 35 year period. Although the rising ground water
table and the associated water loggiimg pfoblcm has reduced feom the very severe conditions of
the carly 1960's, it is yet a very major problem and require to be further improved with the
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changing circumstances. The cighth five year plan of the Government of Pakistan has onc of
its major objeclives for the physical infrastructure, as the elimination of water logging in the
i.40 million hectares of the disaster arcas. During this Plan period it is propose.d to complete
the Left Bank Outfall Drain and to commence work on the Right Bank Ouatfall Drain under the
National Drainage Programme. It is thus scen that the improvement of the waterlogging
problem is of the highest priority in Government Policy.

The decrease in the ground water {able has been due mainly to the operation of the SCARP tube
wells and has been later on assisted by the installation and operation of farmer’s tube wells in
the fresh water zones. ‘There are presently about 400,000 farmers tube wells in Punjab. The
tube wells in the study area is cstimated at about 75,000. The large number of private tube
wells by the farmers have contributed to increased agricultural production while indirectly
- lowering the ground water table by extracting water for irrigation from the fresh water zones.

‘The private tube wells extraction of irrigatton water is limited mainly to the fresh waler zone.
" However there is a limit for the installation of such tube wells which depend on the availability
* of fresh ground water in the underground aquifer.

4,8 Water quantity

| The average annval offtake lhrough the Lower Jhelum Canal, Lower Chenab Canal and Central

Bari Doab Canal are 2. 99, 7.51 and 1.45 MAF rt,spcctwcly The water available in the canal
ungauon system has been conslant over the years, although the croppmg intensity has almost
doubled. In addmon poor maintenance of the system 'md theft of water has caused a severe
shoﬂagc of walcr The perennial Canal systern itse}f has been dcs:gncd during the British
rug:mc to maximize the croppcd arca and seitle maxinium number wnh a view to’ avmdmg
famine, and not for lhc purpose of :mxmuzmg agncultural production.

in the {ast few decades the canal irrigation water has been supplemented by tube well water.
Initially SCARP tube well water with marginal quality water was mixed with canal water and
used for irrigation. The same practice is adopted presently by some of the farmers . The 1hajor
aim is 1o increase the quantity of water available for irrigation, overlooking the quality with
possible secondary salinisation and degradation of the land.

4.9 Ground Water Quality and Salinity
Gcncr'nliy' the quﬁ!ily of the waler available in the study arca is of three basic types. The canal

irrigation water is of good quality at around of 150-200 PPM. The ground water in the
freshwater zone is of medium quality with the salt Jevel going up to around 1000 PPM. In the
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saling zone the water quality is over 1000 PPM with many arcas being even higher than 5000
PPM. The canal water that is carried through the saline zone looses a certain amount of water
due to scepage. This fresh water that is so lost is not usable again for irrigation due to water
getling mixed up with the salihe water. Such water is ‘lost’ to the system and the proposed

project envisages using such water that could be saved.

SCARPS programmes have monitored the water quality over the years in the projects
irmplemented and the data on the waler quality changes that have occurred in the projects in the

study area arc given below.



CHANGES IN THE GROUND WATER QUALITY IN THE SCARPS PROJECTS
WITHIN TIRE STUDY AREA

Canal PROJECT No. of common]  Year [Category of Watér quality (% of land
Circle _Tubewells | Usable ] Marginal | 1azardous
LIC  |SCARP il (non saline) 1070 1975.76 59 29 12
L 1982-84 52 31 17
SCARP H Salinc zone {4 zones) .
(i) T/AW along drain 179 1979.83 2 4 94
L P l984‘86 2 2 96
(ii) T/W along canat 59 1980-31 | 63 18 18
B . 1982-86 68 I 8 - . I 4
(i) TAW along walercourse 379 1980-81 - 73 19 9
N TR T bl e BB b addd br b G et ha E982'86 70 IS . lS -
{iv) P.AF. Base 24 | 1974-83 0 0 100
19R4-86 0 o | 100
Shahpar 175 1978-79 g2 6 2
1984-86 95 4 1
LCC . |SCARPI 1547 1962-63 41 37 21
' ' : 1984-86 32 44 24
SCARP iV ' 827 1970-74 82 17 1
: 1882-85 72 27 1
SCARPV ' ; 60 1979.81 | = 33 8 58
{Satiana D.P) : Z 1985-86 31 7 |62
SCARP V ' 87 1976-78 87 12 o
{Shorkot - Kamatia P.P) : ' 19835-86 g1 L8 1
Lower Rechna B 35 1985-87 0 3. | 97
 |{Khairwala unit) o | 1987-88 0 .3 97
c.B.DC [CBD.C. S 83 1983-86 |- 27 22 | si
(Sukh Beas) . 1986-87 25 | 3¢ 62

{Source: WAPDA/SMO, 1993, Publication SM-141)

S Water qualily:crilcria adopted Ey SMO for cafegorizing Irigation ;y'aler.

“later ‘quality ' Limiting values of parameters - .
Category " Electrical condactivity - -~ { Residual Sodium Cacbonate] - Sodium Adsosbtion
' {FC) micro-mhos/cm at 25 C J(RSC) in meg/] |Ratio (SAR)
Usable watd <1500 ' <25 ' <10
 Marginal 1500 - 2700 25-50 ' 10.0- 180

Hazardous > 2700 >5.0 >18.0

- From the analysis il could be seen that the availability of water of usable quality has generally |
bcc_n reducing over the yeéars. The amount of tube wells producing hazardous water is
increasing in all projects except Shahpur and along canals in LIC. The water qualily of the tube
wells along the canals are improving, probably as a result of the seepage from the canals.

As indicated the groundwater in the study area consist of both fresh as well as saline water.
The Salinity Monitoring Organization (SMO) of WAPDA carries out water qualily tests under
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the various SCARPS programmes of the tube well water on a regular basis. The various
agencies involved in carrying out different aspects in the irrigation system adopt slightly
varying criteria for the water quality standards, For the purpose of this Study, il is assumed
that the area of concern, as to where the groundwater has Total Dissolved Solids (TDS) greater
than 1003 ppm.

The present study carried out water quality tests of the study area by sampling at 700 locations
based on a grid drawn on topo sheets at 6x6 kilometers. The extent of saline and non saline
water arcas were determined on the basis of fresh water arcas being those areas where the
ground water has less than 1000 ppm of FDS. On this basis LIC, LCC and CBDC had
60.2%, 59.8% and 48.5% of fresh water areas. The details of the fresh and saline water arcas
are given in the table below.

Saline water area

Canal Area “Fresh waler area

Command TDS < 1000 ppm TDS > 1000 ppm
LIC 7189 602 % 398 %

i.CC 16157 59.8 % 40,2 %
CBDC 3901 48.5 % S15%
TOTAL 27247 - 58.3% 417 %

“The extent where the saline groundwater has different qualities between 1000 - 1500 ppm,
between 1500 - 3000 ppii and greater than 3000 ppm was found to be as follows. These are

given as a percentage of the total extent in each of the canat commands of LIC, LCC and CBDC

Canat Total alme arca TDS TDS T TDS
Command TDS:- 10060 ppm | 1000 - 1500 ppm 1500 - 3000 ppm > 3000 ppm:
LIC 39.8 % 240 % 11.7 % 40%
I.CC 40.2 % 19.4 % - 16.1 % 4.6 %
CBDC 51.5% 23% 24.0% 5.2 %
TOTAL 41.7% - 21.0% 16.1% 4.6 %

Fig.D'-S indicates the satinity in the area during the study pcribd of May - June 1996.

Waiter quality survey carried out by the study team classified samples taken according io_ USDA
Handbook # 60, which uses Electrical Conductivity (EC) and deilim Adsorption Ratio
(SAR) as the two nnpor[am parameters. This gave the percent area of LIC, 1. CC and CBDC
havmg different water quality in the major categories as follows '

* Sodium Absorpuon Ralio (SAR) is defined as
SAR = [Nat}/Catt + Mg“]"z (ion concentrations are expressed in millimoles per htcr)
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Class % % T Remarks
1L.JC 1.CC CBbhC

Ct-8§l1 5 Low salinity and low sodium level could be used for jrrigating
almost in all soils with little likelihood of developing

| B salioity.
C2- 5l 19 16 14 Groundwater of this class contains medivm concentralion of

salts and can be used for irrigation without the need of any
special measures.

C3- 81 K} 3o 9 Ground water contains high salt contents and cannot b used in
soil with limited drainage. Even with adequate drainage
system, special management for salinity condrol may be
required and plants with good salts tolerance have to be adopied
in these areas,

C3.82 22 19 - 18 ‘The water samples belooging (o this class contains medivm
level of Sodium. These waters when used for irrigation can
create Sodivm hazard and as such should be used with
precaution.
C3-83 : 6 § High salinity water and high sodium contents may produce
harmful levels of exchangeable sodium in most soils. Will
require good drainage and high leaching, Not to be used on
soil with inadequate drainage.
C4-53 5 ' Very high salinity and may produce harmful levels of
. : exchangeable sodivm in most soils and would require special
management, good drainage and high leaching '
C4-84 . i3 12 30 - | Groundwater of this class contains very high salinity as well
: as very high sodium and is totally unfit for agricultural
pUCposes. ' .

" Diagram given in Fig. D-6 indicates this water quality classification

The ground water quality in the Study area which was determined by sanipling 700 locations on
a-grid-of 6km x 6 km and averaged for each parameter in the three canal systems is given

below.

Parameter ' - LJC ' .CC - CBDC
pH s ' 17 19 . 8.0
EC (microsicmensfem) ' 1854 472 £ 2390
Ca + Mg (meg/h) : . 6.2 5.5 50
Na {meg/) ' 13.8 12.8 20.4
K (meg/h) 0.3 0.4 0.6
CO3 (megfly ' 2.1 0.9 1.2
HCO3 (megh) - : 59 6.2 6.8
Cl {ineg/1} . ' 114 - 9.7 : : 12.2
S04 (megh) _ : 2.9 . 2.1 e 6.3
NO3 (meg/l) 0.3 0.3 0.2
[RSC T 22 2.3 32
SAR - 7.0 16 13.0
TS (ppm)_ - 1187 1102 1530

The water quality survey results indicated the following behavior of HCO3, Cl and SO4 anions
with eleclrical conductivity. Bicarbonate anions in the fresh water have been found to be higher
even uplo 85%, but shows sharp decline trend with increasing salinity upto EC value of 5,000
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microsicmens/em, Thercafter a reduction in HCO3 becomes geadual and alimost asymiptotic to a
valie of 10%, with further increase in the ground water salt content. The pattern of anionic
variations in all three canal systems is more or less similar. Chloride concentration in the
groundwater is quite reverse to their HCO3 anions. These are tow, about 6%, in the fresh
groundwater, show a rapid increase upto EC of 5,000 microsiemens/co and then (o a level of
about 40% with further increase in the groundwalter salts. Sulphate concentration is low in the
areas of good quality waters. It increascs to a peak against an EC of 1,500 microsicmens/cm
and then drops rather rapidly to a constant level of about 4 to 6% in highly mineralized
groundwater. The initial increase in the SO4 concentration appears to be due to the application

of gypsum by the farmers in the aceas of poor quality groundwater.

In the Lower Jhelum Canal Circle, the ground water quality survey indicated the location of
highly concentrated brackish water mostly in the central, north south axis of the project area. A
few pockets of saline groundwater also exist along the left bank of Jhelum river on ils western
boundary. Groundwater having TDS less than 1000 ppm covers 60.2% of the area whercas
the groundwater containing TDS  in the range of 1000-1500 ppm constitutes 24% of the total
arca, The remaining 15.8% is océupicd by highly mincralized water in scattered patches
specially in the center of canal system along north east to south west dircction, ‘ '

Sodium Adsorption Ratio of the groundwater in LIC varics from 2 to 67. Sodium Adsorption
Ratio of water less than 15 makes up 89 % of the arca. As such majority of the samples have
SAR well within the permissible range. Only 1 1 % of the area has high SAR and is confined to
‘these areas which are occupied by highly mincratized groundwqter

The water thly survcy also mdlcaled lhat the groundwalar of low qal:mly and Iow sodacity
mostly covers south eastern portion of the LIC area along the right bank of Chcmb river. The
groundwater within the main central body and along the right bank of Lower Jhelum Canal_ls -
well mixed from low saliniiy to high salinity and low Sodium to high Sodiuvm waters. The
groundwater at the deeper depth in the upper half poition of the project area and along the
western part is very saline. The deep percolation and recharge from the irrigation ficlds,
supplied with canal irrigation water have improved the quality of shallow 'gr01|i1d\vatcr; The
arca where the deep percolation losses are high, groundwater has shown marked improveiment
and whete the percolation is of low order, the S'lllllli)’/SOd'iClly of groundwatcr is comparatively

much higher.
In the Lower Chenab Canal Circte the extent with groundwater having TDS less than 1000 ppm

covers 59.8% of the arca whereas the groundwater containing TDS in the range of 1000-1500
ppiit constitutes 19.4.% while 20.7% has TDS level higher than 1500. Examination of the
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water quality test data reveals that highly mincralized groundwater with nearly 6400 ppm TDS
exists along the central line from norih cast corner to south west tip of the project area. A wide
strip of groundwater along the feft bank of Chenab river and right bank of Ravi river contains
comparatively less salts and is acceptable for irrigation with or without mixing. Highly
concentrated saline groundwater occupies central zone of the project.” Groundwater along the
main canals, rivers and in southern tip extending upto the conflucace of Chenab and Ravi rivers
is quite fresh and fit for irrigation.

"SAR indicates the same trend as that of groundwater quality. In facl, higher the concentration
of the salts in the groundwater, higher is the sodium contents and hence the SAR.

In the Central Bari Doab the waler guality survey indicated the existence of mineralized water
near Pattoki town in the south western zone of the project area. This pocket appears to have
been extended downward upto B.S: Link Canal and towards upward in north eastern direction
along the Central Bari Doab Canal. The groundwater close to the main canal has considerably
improved as a result of seepage.

. Another pocket of mineralized groﬁndwater exists below Kasur towards southen direction. A
comparison of SAR of the former pocket located within the southern tip of the project arca with
that of south eastern corner, reveals a wide difference. This is explained from the fact that
inherent or natural mineralized groundwater always contains high sodium contents as compared
: to ¢alcium & magnesium. As such the natural groundwater posses high SAR. The SAR of the
mineralized groundwater occupying the south eastern portion of the project area is much lower
as compared to the SAR of the mineralized groundwater in the south western =lip of the project
arca. This reftects that mineralized gfouhdwétcr of south eastern portion is of different origin.
The evident source of this pollution is the huge amount of contaminated water having disposed
off from a large number of tanncries cstablished in the Kasur area, The water quality in a large
strip of fand between river Ravi and CBDC, excluding southern portion is excellent to good and
fit for agriculture. |

“The water quality survcy revealed that about 48.5% of the lotal area is occupicd by
groundwatcr having TDS less than 1000 PPM ,whereas 22.3% has a groundwater quality
varying from 1000 to 1500 PPM. The balanced 29.2% of gross arca contains highly
mineralized water. h‘avilng TDS above 1500 PPM.

About 32.9% of the water samples collected from the area are of tow sodium contents, of
course the salinity varies upto 2250 microsiemens/cm. Groundwater of this class can be used
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for irrigation withiout any arrangement of special techaiques usually employed for saline water

ulilization.

Around 38.3% of samples belong to highly saline and high sodium classes. Use of these
waters may provide harmfut levels of exchangeable sodium in most of the soils . As such
special soil management, good drainage, high leaching and other measures are necded to
maintain appropriate level of physical as well as chemical stalus of soils.

4.10 Surface Waler quality

“The quality of the canal water was found to be of excellent quality for'irrigélion. The TDS of
canal water varied between 90 ppm to 202 ppm. The sodium adsorption ratio (SAR) of all
samples were less than 1. These being categorized as low salinity low sodacily (C1-81) class
water. River water also is of excellent qualily for irrigation. However the suspended solids in

~ the river water and canal water is very high varying between 1214 ppm to 3041 ppm in LCC

~and 373 to 1465 ppm in LIC. During the rainy scasons these values increase many fold.

Though the surface water quality is chemically suitable for irrigation and human use, they are

unfit for human consumpiidn due to the very high bacteriological contamination.

| Drainage effluent was also of poor quality with extremely high clectrical conductivity and' high
SAR. | ' '

4.11 Soils and Land Capabilﬂy :

* The soils in the LJ(‘ area is composed of the alluwum carncd by the Chcnab and Jhclum rivers
from the Hlmalayan FARgES. The soils are young and pronounced dcveloplmnt of soil profsle'
© structure is not yet visible. The process of sediment deposition and erosion is still continuing.
About 55% of the area is predominantly medivn textured silt loani and loamy soils which have
excellent drainage characteristics and very productive for iajor and minor crops and orchards.
About 32% of the area is sandy clay loam and clay loams which atso has good physical
- propeities and ar¢ fertile.” Coarse textured loamy sand and loams cover about 7% of the LJC
~ area and occur mosily in the form of discontinuous belts along the beds of old river channels.
The pl of the soil in this area varies between 7.2and 9.5. Ofllxis, 99% of the area has a pH
below 9 while the higher values are al focations where the surface satinity and ESP are high. -

“The soils in the LCC area has been derived from the alluvial deposits of Chenab ard Ravi

rivers. These soils are also young and the pronounced devclbpmcnt of soil profiles are not yet
exhibited. Coarse texiured soils including sand to loamy sand and sandy loam constitute about
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21% of the area and arc found mostly along the bed of old braided and bifurcated channcls,
Medium ftextured soils such as loam and silty loam cover 53% of the LCC area while the
remaining 26% comprises of sandy clay loam, silty ¢lay, clay loam and silty ciay loam. The
fine textured soils are concentrated in the south westcrn tlip of the doab and medivm textured
soils are mostly located in the north western portion of ILCC. The pH of the soil in this area
varies between 7.46 and 9.7. Of this 97% of the area has a pH below 8.5 while the higher 3%
is scattered in various spots.

In the CBDC area the soils are formed from the alluvivm laid by the rivers Ravi, Bias and
Sutlej. Half the arca is covered by loam soils while the other half is of silt loam texture. The
arca covered by sii loams has higher content of finer sitt particles and is situated along the left
bank of Ravi river, CBDC canal and BS - link canal. The pH of the soil in this arca varies
between 8.0 and 8.9.

The status of the soil in the master plan area was determined by the JICA study team through
the survey carricd out by the IRI, from 350 representative soil samples selected based on a grid

“of 12 x 12 kilometers The values of the various parameters that were determined, averaged for
each of the canal systems is given below. '

IParameter N 1.)C Hi LCC [t cBpC |
PH12510 - =
pH 1:2.5 KCI T
Saturated paste

| ECx. 106 Sat extract |
Carboellery ]
La +Mg (lnchIOOg)WJM»_W__ e
Na (meg/100g)

[ Kmegnoogy
[CEC. (megt100g)
CO; (mcqfl)

_l ICp; (mcq!l)

Clgmegn) 7
‘504 (mcq_fl)

NOj (mea)

CMNratio .
Orgalm mal[er % )
Plopw)
B (ppan)




The soils in the area are mostly catcarcous, with 97%, 93% and 64% being moderately to very
strongly calcerous in L.CC, LIC and CBIDC areas respectively. Section 3.1.4 indicated the
present condition of the seil in the study area.

The Land Capability map, Fig. D-7 shows the present soil and land capability conditions of
‘the study area. The different grades of soils in the three canal command areas are as follows.

Grade "LIC 1.CC CBDC ]
Gradet b 203% g 4L7%

Gradell 4 260% | 338% I

Grade il CTTY60%. | Tase |

Grade IV 200% ..B8% doo o 03%
Grade V o 6% 39 e

| Grade VI : 1% TT01%

Land capability is a dynamic parametet and depending on the rating adopted, it can vary. The
propertics of the soils in the study area has also been changing over the years, following
irrigation. The use of saline ground water for irrigation has converted non saline - non sodic
soils to saline soils and this process is continuing.

4,12 Salinity and Sodacitly status in lile‘study area

The soils are classified into four categories of Non saline - Non sodic, Non saline - Sodic,
Saline - Non sodic and Salinc - Sodic soils depending on their conductivity of saturated extract
and Exchangeable Sodium Pcn.cntagc Non satine - non sodic soils are excellent and offer no _
problems associated with soil sahmty or sodacity. 'Non saline - sodic soils has problems of
phosphale fixation, non avallablllly of micro numentﬂ and low permcablhly and infiltration
rates. Saline - non sodic soils has excessive salts which if removed would become more
productive. ‘Saline - sodn soils has similar appearance and properties of saline salts, where if
the excess soluble salts arc leached these soils niay become similar to non- -saline sodic smls

The soil survey catried out by the sludy obtained the followmg status of the soil in thc project
area as rcgmdmg its condition ‘of Salinity and Sodacnly ‘The Table bclow indicates the
percentage area in each of the areas of Lower Jhclum Lower Chenab and Central B'm Doab
areas falling into these classes. ' |



Soil classification of LIC, LLCC and CBDC given as a percentage of total extent.

L.CC

Soil Classification LIC CcBDcC
| 1. Non saline - Non sodic (NS-NS) 271% 42% 62% |
2. Non saline - Sodic soils (NS-S) 5% 24% 19%
3 . Salinc - Non sodic (S-NS) 3% 19%
4. Saline - Sodic (S-S) 65% o 206%
TOTAL 100% 100% 100%

In LJC arca, the non saline - non sodic soils are in the lower half and occurs along the right
bauk of the Chenab river. Problems of soil salinisation or sodacity is not encountered in this
zone. NS-S soils are confined to a small area along the norih castera boundary bounded by the
notthern branch of the Lower Jhehim canal. The lacge extent of 68% of the area is satine -
sodic and occurs in the upper half and extends upto the confluence of the rivers in the south
wesl. The high ESP and the salt content in these soils are injurious to plant growth and crop
productivity. In inost of these areas farmers have been indiscriminately using saline water for
supplemental irrigation.

= 14_1 LLCC area 42% of the land is non satine - non sodic. If the electrical conductivity of the soil
s considered upto 8 ds/m where sall tolerant crops could be grown, then the area of cropble
* land could reach upto about 80% of the L.CC area. The saline - sodic soils in LCC are mostly
concentrated in two areas. One is located towards the Khanki Headworks bounded by the
Lower Chenab Canal and the Chenab river. This area has excessive seepage from Qadirabad - -
‘Balloki Link canal and the Lower Chenab Canal. The second area is near the tails of the canals
passing through the center of the doab. Due to insufficient water in the cauﬁls,' the fanners are
~ using saline gronndwater resources for s‘upplcmchtal ircigation causing this secondary
~ salinisation. | ' |

In the CBDC area 62% of the extent consists of non saline -non sodic soils which are excelleat
for crop production. Mast of these soils are located between the Ravi tiver and the Central Bari
Doab Canal. Non saline - sodic soils are 19% in extent and is mainly confined to a pottion in -
~ the south castern comner of't_he CBDC arca. The soils have a high pH and sodacily impairing
crop growlhduc to problems of pcrmeability; infiltration and availability of plant nutricnts. A
further 19% of the land in CBDC area consist of saline - on sodic soils. These ¢an be found
closer to the BS link canal and in the south western pottion of the CBDC systemi. The seepage
- water from the link canal causes a high water table and the use of underground water which is
| moderately saline by the farmers for supplemental irrigation has been partly the causes for this. _
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The Land Reclamation Directorate of the Irrigation and Power Department of Punjab carrics out
annual surface salinity surveys. These surveys are carcied out through the Patawarics. The
survey categorizes the saline soils into 5 different types. They are:

(1) Thur Kohna - Ultra alkaline or Non Saline Alkali soils. These saline lands has never been
cultivated since the advent of canal irrigation. They are high in salt content & alkalinity or low
salt content & high alkali.

(2) Thur Panjsala - Iighly saline or saline alkali soils. These are lands excluded from
cultivation for more than S yecars due to salinity. They show advance stage of detesioration. pH
is 9.0 to 10.0

(3) Thur Nau - Highly salinc or saline alkali soils: These lands have been excluded from
~cultivation within 5 years due to salinity. - These are mostly saline alkali soils in the northern
part of the Indus plains.

© (4) Thur Juzvi - Saline or saline alkali soils. These saline lands under cultivation bearing visible
- patches of salts to the extent of above high salinity in patches and alkalinity show progressively
increasing. .

“(§) Thur Tirtk - Lands where salfs present in root zone hamper opening of cotton balls.
Accumulation of salts is well below in the root zone and salts arc not visible over the soil

surface.

Table D-1shows the extent of the soils affected by the above categorics within the Study
‘area. These extents are for each Engineer's division of the three canal command areas.
Sargodha Division has 27% of its land affected by salinisation while Lower Gojra has 23%,

‘Kirana and Khanki d_ivisions have 17% of thcir lands and Burala 15%, Hafizabad 1_4%, Rasool =

" 13%, and Faisalabad 10%. Lahore and Shahpur has the lowest rates of soil deterioration with

3% and 2% respectively. The ovérall pictare within the study area show that in almost all the’
~‘divisions barring Shahpur and Lahore the condition of its soil to be very poor and with a
tendency to degrade. | '

D.5 Initial Environmental Examination

An Initiat Environmental Examination (IEF) of the Study arca was carried owt (o assess whether
an Environmental Impact Assessment (If[A) was necessaty: or not, havmg l'ikmg into
' consideration 19 items listed below that could cause 1mpacls '

Canal Right of Way and [.and requircménts
Disteibution of inequities (Restoration of equitable water rights)
Canal closure and loss of labour opportunity

=V I

Institutional changes
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3. Down streain setttements

6. Impairment of transportation

7. Impediment to livestock

8. Farmers income and living standards
9. Changes in fanning practice

10..  Increase use of agro chemicals
11, Health and sanitation.
t2.  Drinking water quality
13.  Forestry
4. Wild life
15. Ground waler table {Waterlogging)
[6.  Groundwater quality
I7.  Water quantity
I8.  Soil salinisation
[9. Salt balance

The results of the preliminary evaluation is given in Table D-2. It indicatéd that there will not
~ be any major significant cnvironmental impacts eavisaged due to the project and that an 1A
“was not necessary. Further study on some of the items and the impacts on the selected canals

. command areas due to certain project activities was carried out,

The findings on the issues arising on these are described as follows. |
5.1 - Canal Right of Way and Land requirements

* The Right of Way (reservation) of the canals are under the pufview of thé PID.- It miaintains
land plans indicating the widths available on all scctions of the canal system and under the
tegulalions it can be made use of at any time for any works.  The complete reservation widths
which were obtained from the Land Plans of the PID indicates the available right of way along
the sclc'ctcd canals i_s. given in Tables D-3, D-4 and D-5. This reservation is to be made
usc of to the maximum for the construction work in order to avoid acquiring private land. Land

will maihl}r be required for (a) construction of diversion canals, (b) borrow areas and (c) other
tézhporary works.

Thie table below gives a summary of the maximum and minimum reservation widths available
on any single side from the center line of distributaries and minors in cach of the ¢anal systems.
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B LIC [ wcc | cBDC
Minlmum_ width on_ D'S'“b“'a‘y Canals . _....)...A8 a0 .27 .
Max:mum ‘width Mon the Dlstnbutary Ca‘ ars_ N 110 112: ~ m_'_ﬁ_gw.
Minimum width on the Minor R UL -1 L L
Maximum width on the Minors ‘ 77" 50° 20’

The right of way data indicate that the average available reservation width on canals is highest in
LJC and lowest in CBDC. The highest requirement for extra land would thus be in CBDC and
least in LJC.

The proposed procedure for the construction of the diversion canals is not to make use of the
narrower reservation on the side of the existing O&M road but to usc the other side. In almost
all the cascs, this will give additional land to work witk and thus will reduce the requirement for
extra land. However in many instances the reservation will not be sufficient and in such cases
the adjoining land will have to be obtained from the fand owners. The average width of extra
~ land requm,d for construction has been estimated as 5.53m. in CBDC, 2.24m in LCC and
- 1.40m. in LIC. The total extent of land required for constructing diversion canals and other
| teimporary works is estimated at 136 hectares. :

The reservation presenlly bcmg cncroachcd and cultivated wnll initially be obtained by the PID
- after giving due notice. PID has informed that no compensation is required for this purpose.:
‘Those who are culuvalmg this hnd would loose the income that they got from cultivating n as
“they will not be gelting this land back for cultivation after thic lining is completed. On
completion of lining, the canals are expected to be handed over to the FO. The canal
rescrvations that are so handed over should be frec from encuntbrances. '

In instances where the width of the reservation is not sufficient for the construction of diversion
canals, land has to be acquired. Land acquisition is a long lime consuming procedure and it has
to be done under the Land acquisition Act 1894, under sections 4,5, 6, 11 and 16. The time it
‘would require to (ake possession of land free of encumbrances under this Act would vary from
" a year to many years. Kig. D-8 indicates in the flow charl, the activities for land acquisition
and the time required. In actual practice, on projects the time taken to acquire land has been
very mutch more.  As such these proceduras should best be avoided. Where tand is rcqumd
from oulside the reservation, direct procunment from the owners should be resortéd 1o. Land
that will have (o be obtained from owness for the construction of the diversion canals could be
returned to them after lining and as such it will not be necessary to acquire. ¢ is suggcstéd that
the use of this land be negotiated on some reasonable basis such as crop loss and damages.
The land should be returned in a similar condition to what it was before being taking over.



The use of the land adjoining the canal being used as a borrow area is to be discouraged, as it
will be difficult to be leveled and brought back to the original condition. Such land would end
up being an environmental hazard as they could get waterlogged with no proper drainage and be
the breeding grounds for disease carrying vectors such as mosquitoes

~The canal reservation also has forest plantations which are managed by the Forest Department,
Removal of forest plantations on canal reservations because of the lining works should be best
avoided. However it is inevitable that the proposed construction procedure would cntait the
almost complete clearing at least one side of the canal for the construction of temporary canals.
~ The land required for the construction of temporary canals will have to be obtained from the
Forest Dcpanmént who would have to clear the plantations according io the present rules and
- regulations. This ilem is discussed in section 5,13 |

“The project will not nessitate any major resettlement. Certain encroachments on (he canat
reservation will have to be removed. These encroaches are mostly who have got permission on
a temporary basis to eccupy the canal reservations, PID has infosmed that tirey will leave when

“the land is required. | '

5.2 " Distribution of i;lé(gll_ities (Restoration of cquitable waler figlilS)

At present the distribution of water is not equitable though water rates are uniformly charged.
The inequitable disiribution of water in terms of location of disteibutary and minor has been
lakén‘for' granted bS{ the farmers.  The study- having carried ‘out ficld measurements has
- concluded that the inequality of water is prevailing in the project area. T he project anticipates
- that this inequity in distribution of water could be corrected which Wi(l be a very highly
beneficial impact: The field survey carried out indicated that the majority of the farmiers, both at
the head and the tail end felt the insufficicncy of water in the whole system as the major
problem while 37% indicating that lining of distributaries and minors could increase their

supply.

’]‘_hé project iS expected to make a significant redistribution of water, with those preseatly
: lmving watcrishoﬂa’gcs, which are mainly at the tail end benefiting. Those who are mostly at’
the héad and have been getting excess will be able to receive there fair share. There will be an
additional quantity of water made available for irrigation, after completion of the lining, and
with ‘the reduction of seepage. This combined with the new canal design and the proposed
institutional changes is expected to make the restoration of equitable water rights a reatity, The



benefit that would occur is almost totally dependent on the success of the implementation of the
fnstitutional changes proposed.

It will be necessary to have a proper monitoring plan developed to assess impacls after
completion of project.

5.3 Canal closure and loss of Labour opportunity

For the construction work, the canals will have (o be closed for some short length of time. The
farmers have indicated that they are prepared for an extra canal closure ranging from a minimum
‘of § to a maximum of 33 days, with 21 days as the average. Farmers do not appear accepting
long periods of closure due to loss of income from farming and labour.” The longer closures
will mean a loss of income for the farmers and also for many of the farm labour which is a
negative impact. Labour opportunities would however arise for some in the construction
works. Longer closures would entail in the provision of essential walter for the daily needs to

the fariners.

" The construction methodology to be introduced have taken this fact into conSidcralion' and is
‘proposing conslrucling diversion canals within the reservation. This will allow irrigation to be
carried out with minimum of interruptions. There will be no nessacity for canals to be ¢losed
for long periods that would causc hardship 1o the farmers. ‘

5.4 Institutional changes -

The proposed Institutional changes were given in section 5.4. The farmer organizations taking
- over responsibility for the irrigation'system are to be the most far reaching changes that would
be occurring in the irrigation management, down stream of the distributary system in Punjab
since its introduction over a century ago. “The cxisting system created during the colonial times
mainly for its interests, have served its purpose and outlived it with little modifications but has
not met the requirements of the changing political, economic and social order. Little or no -
attempt has been made in participatory management.  The existing’ system continues to
deteriorate in all aspects of managenient at the distributary level, which eventually would result
in environmental degradation.” The proposed inslitutional chaages would be altempting to arrest
this deterioration by the involvement of participatory management on a pilot basis. Changing of .
a management system built on old colonial traditions would bring in conflicts and resentment -
from interested parﬁes who would prefer to continue the present system.



The success of the Institutional changes would bring in many benefits, both environmentally
and socio economically. The failure of the pilot scheme would cause the reverting back to the’

cxisting sysiem.
5.5 Downstream settlements,

The proposed project is conceived within the confines of the study area. The impacts this could
“cause on the downstream setticments which are outside the study area is not detenminable on the
‘preseat scope of work and could be stated as unknowa.

5.6 Impairment of Transportation

The existing O & M road that is maintained by the PID is used extensively by the farmers and
other seltlers in the project area. Duriog the construction pertod, there will be interruptions to
its use. Suitable alternatives or crossings will be required only during the construction period.

Following construction, the O&M road is expécted to be brought upto 2 higher standard. - At
- present there are 229 vehicular crossings on the seleeted canals, giving an average of a bridge
for every 2.53 kms.- In the proposed design there will be 442 bridges giving a crossing every
1.3 kms. ‘The additional road crossings across the distributaries will be a very beneficial impac{
- of the project

The canal O &M road which had been constructed for the puiposc of canal maintenance is used

by the public due to its convenicnce. The PID continucs to maintain that it is an illegal use as
the regulations do not allow such a facitity. However wilh the farmer organizations taking over
of maintenance of the distributarics and minors, the affect on the O & M road could be a
process of legalizing this usage. The ability and capacity of FO o maintain such roads should
be addressed at the appropriate time.

5.7 Impediment to livestock

Livestock constitate an important item in the lives of the farmers with the taii end farmers being

' :_noré dependent on them than others. On the average there are about 20 animals in a single _
farm. They provide many services 1o the farmers including transportation and add to economic
and nutritional benefits. The possession of livestock also increases the wealth of the farmers

~and forms an easilfw disposable assel in case of an emergency. The present unlined canal
system provides a very convenient passage for livestock crossings. The canals are used
extensively by buflaloes for bathing particularly during summer. Much damage is being done
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by livestock trespassing on the canals by way of damaging its banks. These damaged banks
would become weak points in the canals and at time of floods breaches have occurred at these

same locations.

The proposed lining project would stop the livestock’s free access into the canal and there by
climinate the damages caused by them on the embankmeats. The design has provided for water
for bathing by providing ponds on the watercourses, which are outside the lined distributaries
and minors. The alternative would have been to provide steps at sclected locations on either
bank so as to provide as a crossing as well, but this could cause damages to lined canals as well
as add to pollution. The drinking water quality tests that were carried out on canal water
indicated that all samples tested were unfit duc to their not meeting the bacteriological
requircments. The livéstock’s direct use of the canals would only add to the pollution and
when considering the fact, that in the future the canal water will be the main source of drinking
water in the saline zone, it is desirable 1o reduce this contamination. During earlier periods,
ponds had been provided in chaks to meet the requirenents of water of the livestock, These
have mostly disappeared due to encroachments or by conversion for other purposes. |

~ In the proposed design, the number of crossings over the distributarics and minors has
increased appreciably and is on the average 1.3 kms. apart. This is considered a sufficient
- spacing for livestock crossings as well.

The locations, numbers and the sizes of such newly dcsigncd ponds will have to take into
" consideration the livestock population under each canal command and their rcqum. ment. This
will have to be taken into con:.tdcraﬂon in the detail demgn slagc

5.8 Farmers income and living standards
The overall objective of the project is to improve the agricultural productivity by saving of water

that gets secped into the saline ground water.. A major benefit of the project would be the

increase in farmers income following nnproved farming practices and greater agricultural

productmty The additional water would be glvmg extra production through a higher yield. -

The anticipated incomes with and without the project arc’ given in Annex I ‘The highest

percentage increase in disposable incomes in cach of the canal systernis are for the marginal |
farmers and lowest for the large farmers. The increase in disposable incomes vary from a high
of 21.5% for the marginal farniers in LIC to a low of 4% for the large farmers in CBDC. The

instilutional changes would cause a positive impact on the social environment,



A higher disposable income realized through greater productivity, would produce a bettér living
standard for the farmers.

5.9 Changes in farming practice

It is anticipated that with the increase in quantity of waler available and mose equitable water
distribution under the proposed implementation of Institutional changes, that there will be minor
changes to the present practices in the long term. The proposed institutional changes could
bring aboul a greater impact to the farming practice. The farmer organizations would be able to
reach all the farimers at grass root level and improve dissemination of information among thent.
However changes that woutd bring major changes to the farming practices are not anticipated.
Significant environmental impacts are not anticipated froni changes of farming practices.

5.10 Increase use of agro chemicals

It is anticipated that the increase in agriculiural productivity caused by the project would result
in a minor increase in the use of agro chemicals. This increased use of more agro chemicals
would not snake any significant changes to the present state of the environment. The lining of
canals and resulting small increase use of agro chemicals would not be harmful to humans and
livestock more than at present. - No significant impacts are anticipated on this parameter.

'5.11 Health and sanitation

“The health and sanitation conditions in the project arca arc very poor. A sample survey carried
*out in the study area reveled that over 50% of the poputation wer'éfaffcél:cd by frequent
illnesses. This sur;*cy indicated that during’ the previous year, _83% of the faniil'ie‘sr were
affccted by flu or fever while 51% by malaria 47% with dysentery and 15% by typhoid as the
main causes of ilinesses. Although there are the basic infrastructure facilities provided, the
~treatment sought at government hospitals, disgensaries, basic health units and rural health
centers was only 27% of those surveyed. The niajority preferred private treatment or some
‘other treatment at home, by Hakim or by Pir/FFakir. 78% of those surveyed indicated that the
health facititics were inadequate with absence of tceatment center/doctor, lack of medical
sup[iltcs and expensive medicines as the major problems.

A analysis of the data obtained from the Punjab Health Department on the numiber of cases that

were treated in the project area at Government health institutions for the major waler related
diseases are given below on a district basis for the year 1995,
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. Population Diarthoca Dysentry Malaria __Typhoid ]

| Lahore 5835000 149,202 90,313 46,253 18,199
| Kasur 2,302,000 10,428 8,569 L8

Faisatabad 4,307,000 113,941 64,100 16,634 14,286 |

TT Singh 1,191,000 21,508 16,660 161 1,348

Thang o 3,011,600 69,259 34,301 11,056 3,507

| Sargodha 2,628,000 52,871 34,897 979 6,022

Total 423,209 248,840 75,801 43,762

Source; Health Department, Punjab

The above number of cases has to be considered in relation to the population in each district.

On this basis the incidence of cach of the discases (population per reported case) is given

below.,

District Dianhoea Dyscntery Malaria Typhoid
i.ahowe 39 61 126 320
Kasur 220 263 19508

Faisalabad 38 63 258 301

TT Singh 43 71 1,565 833
Jhang 43 88 272 770
Sargoda - |49 {75 2,684 436
Average 46 77 254 440

The incidence of malaria in the Jhang, Faisalabad and Lahore areas appears to be much higher
than in others. The incidence of Typhoid in Faisalabad and Lahore appear very high. This
could be because of the better health facilities like teaching hospital being available in Faisalabad
~ and paticnls preferring to come to this hospital for treatment. Overall the incidence of water

related diseases ate high when one considers the fact that every patient does not go to the

hospital for treatment. The high incidence of these diseases could be ilidicatiifé of podr quality
“ drinking water and lack of sanitation facilities in the project arca. Of the houscholds surveyed
' 72% in LIC, 37% in LCC and 38% in CBDC had toilets in them. Overall 23% had sewerage

" systems.

The present health and sanitation conditions in the project area, with the high incidence of
diseases would be indicated in the lower productivity of the farmers. The proposed project of
lining of canals could have a significant impact by rcd'llcin"g the seepage of waler dnd thcr’cby
reduce the waterlogging and surface water stagnating ponds which would be the brcéditlg
grounds for the various vectors such as the malaria mosquitoes. The impactof the lining
project would thus be a positive impact on the health sector. ' :



5.12 Drinking water supplies

The canals selected for lining are in the saline zone and hence the chemical quality of the ground
water available for drinking is generally lower than the desirable standard. The drinking water
quality survey carried out by the study team on 30 chaks within the 12 selected priority canals
reveled that only 4 out of the 30 samples were fit for human consumption. Even these 4 had
there chemical parameters above the WHO desirable level but below the maximum pennissible
level. The standards adopted in Punjab for the drinking water quality is givenin Table D-6.
24 out of 30 tesled were bacteriologically unfit for consumption, while in addition many of the
samples had their chemical paramelers such as magnesium, suiphate, chloride and the total
hardness above the WHO permissible level. - This indicates a very poor condition in the
availability of drinking water. The details of the drinking water quality results for the 30 Chaks
o are givcn in Table D-6A. The average values of the water quality of the 30 samples are as

follows.
Parameter Average WIO . | Parameter Average WHO
value Desirable value Desirable
‘ ' level . level
“PpH 186 B} 7.0-8.5 | Sulfate 498 med 200 |
TDs. 2009megn - | Chlotide 445w/l 200
Calcium | | 69 mp/ Fluoride LO3wg
Magnesium ‘églllgﬁ . lron CeBmgn 1
Totat Hard 1390 e ) ﬁ(.:ggg_l;wggpj_x}xm 2132 usfem e o
Total Alkalinity [630mgh .~ T ENtale | QmgA
-| Nitrite O mghl . Bactcrmlog:cal 20% of samples

Test accepiable

The Public Hcﬂth E ngmccrmg Department (PHED) has solved this problem of non avaxhblhly

* of suilable quality drmkmg watcr it the very saline zones such as Kirana, Hu”an and Nasrana
d1smbulancs by installing tubc wells in close proximity to the disteibutary canals and drawing
out thc sweet’ water from the underground aquifer. This fresh waler aquifer is dependent
mostly on the secpage water from the disteibutary canals. -Some other water schemes in the
saline zone has its source as canal water, which is taken directly and treated due to such water
being bacteriologically contaminated. PHED then distributes the dunkmg water by pipelines to

~the Chaks. There are 32 such schemes in Kirana serving 37 chaks, 3 in Hujjian and on

3 Nasrana 17 schune_s are from lube wells with another 2 as a direct canal source, are to be

Jinstalled. * The jafescm pobnlalion of the C_ha'ks'rcc'civing drinking water from the above
schemes is estimated at 180,000. The Chaks served by these water supply schemes are given
in Table D-7.  The PHED also plans more such schemes in the saline zone, as funds become
‘available. The priorily is 'prcsenll'y‘a political matter. In addition there are 190 Hand pumps
installed within the canal reservation, in closer proximily to the canal embankment, that draws
from the shallow fresh water. These are indicated in Table D-8.



The impact of the canal lining project would be a reduction in the amount of fresh water made
available for these tubewetls following the lining. The quantity required by most of these tube
wells is less than 100,000 gallons per day and there is a slight probability, that there might be
sufficient fresh water that would seep after lining, although the projects aim is to reduce the
fresh canal water to be lost by seepage to the saline groundwater. The hand pumps installed
mostly on the canal embankments tap the shallow fresh water unlike the tubewells. These hand
pumps would firstly be affected by the construction work as they have to be removed. Re-
fixing of these hand pumps is to be done by the project, but there will be no guarantee that they
will have suitable water after lining. The lining project would thus directly af. fect much of the
popitlation in the saline zone who now depend on the seepage water from the distributarics and
minors for their drinking water. With the reduction of canal water seepage into the fresh water
aquifer, the possibility of the saline ground water intrusion into the present fresh water aquifer
could occur over a long period of time. This would be a major negative impact that could
occur. The monitoring programme is to include this item as part of its activities,

As a 1i’1i|igalivc' measure, provision of drinking water to the affected persons during the
construction period will be neccssary." All hand pumps that will be removed for the

* construction work will have to be reinstalled by the projecl. - Monitoring of the other tube well
" schenies after construction will be required and suitable action has to be taken in the event of
noR avaiiabi-!ily' of suitable drinking water.

Eventually if the tubewells have to be discarded, an alternative means of providing drinking
watér to the chaks will have to be made. The tube wells are about 80 feei deep and the secpage
‘water that is extracted are of an’acceptable standard for distribution with almost no
bacteriological contamination due to the filtering action. ‘The canal water, though less in safinity
than ground water, is almost always contaminated and not upto the acceplable bacteriological -
standacds.” If canal water has to be used a more expensive type of scheme involving
sedimentation tanks and treatment will have to be adopted. This type of scheme would require
over an acre of land for its construction. The canal 'rcscrvalio_n does not have such land and
hence they will have (0 be acquired. The maintenance of these schenes also recjuir"c special

atlention.

The average present costs involved by the Public Health Iingillccfing' Department on these
schemes are as follows:

l. Consteuction of tube well scheme Rs. 500/= pc.i' capila
2. Construction using canal water directly Rs. 1,200/= per capita



3. Maintenance of tube well scheme Rs. 120,000/= per annum
4.  Mamtenance of canal schemes Rs. 400,000/= per annum

The above costs for the canal scheimes does not include any payments for the supply of canal
water by the PID or costs of land acquisition. The average population served by these schemes
is about 5,000 and the designed per capita water requirement is a low 10 -15 gallons per day

5.13 Forest plantations

All selected priority canals have forest plantations on either side of it. The details of the
available canalside plantations are given in Table D-9. These consist mainly of Shisham and
Kikar with much lesser distribution of Poplar, Eucalyptus and other varieties. The canal lining
project would necessitate the cutting down most of these trees for the construction of diversion
canals and other temporary works. These forest plantations which were with the PID was
handed over lo the Forest Department in 1994, who presently maintains and have afforestation
and regencralion programmes to fill in the blank areas in them. To implement the canal lining
© - project it would be necessary to clear the canalside plantations according to the detail design
requiremicits.  In Punjab, an order has been issucd by the Chief Minister in 1994, totally
| banning the cilting, sale or felling of canalside plan!ations; Permission will have to obtained
for this and the procedure is outlined in figure D-8. The procedure to obtain this land would
approximately take 6 months including the clearing operations. '

The project would have to take mitigative action and provide for canalside planl'ations at the
completion of the construction. The plantations proposed are Shisham, Kikar and faster
growing trees such as Eucalyptus. The selection and planting of trecs would have to take into
consideration the fact that canal lining should not be damaﬁed or interfered by its root system.

The cost of planting an avenue mile of trees (500 teees at 10° X 107 spacing) is as follows

1. Costof planting : Rs. 8,100/= per avenue mile
2. ISt Year maintenance ~~* Rs. 5,000/= do
' 3._ -~ ond Ycaf maintenance © Rs. 4,000/= - do
4. - 3rd Year maintenance “Rs. 3,500/= ~do

- On completion of replanting the plan'tai_ions would be given back to the Forest Department for
maintenance. However with the implementation of the institutional reforms and the formation
- of Farmer organizations the viability of maintenance of these canalside plantations by them may
" be explored.



5.14 Wild Life

The proposed project will have no impacts on the wildlife resources.
5.15 Groundwater table (Waterlogging)

Tie condition of the ground water table and waterlogging in the project area was indicated in
section 4.7. The implementation of the SCARPS programmes which have so far numbered 12
in the project arca was indicated in figure D-2. The waterlogging problem has improved
over the years but has not been solved. In LIC area, around 10% of the extent is yet
waterlogged following the monsoons. Waterlogging is now generally recognized as an
outcome of intensive irrigation in arid and scmi arid lands. As already indicated in section 1.3,
the solution to this problem is of the highest priority in Pakistan and included in the cighth five
year plan to be climinated.

The environmental impacts of Waterlogging arc many fold. A high water table, generally less
than 5' causes yicld losses in crops. The yield loss increases with the rising water table. The
percentage yield reduction duc to high water lables is given in the following table. |

Percentage yield reduction due to high water tables.

Water table Mango . ] - Cotton Sugar cane Wheat | Fodder
depth (feet) L ' ' :
00 - 08 111, R 93 ' an 7% 30 -
08 - 16 100 ' 57 N 1) ' 49 27,
1.6'- 2% 100 3 46 - 28 0
L 2.5-32. -87 21 29 : Rk 0
23240 ©1e3 _ N 4 B S0
4.1 -49. 38 5 - § 1 0
49 - 57 4 | o 0 0
> 5.7 0 ' 0 0 0 0

Soucce: Water Sector Investment Plan

From the above it can be seen that depending on the crop, waterlogging prbbicms severity is
felt more. The reduction of yicld would initially lower the incomes of the farmers. The
reduction of yield ataround 3’ will be that severe for the cultivation to be uncc’dnomi_c[ The .
environmental impact will be that the watcrlogged land degrades to that level and finally *
becomes unproductive. The impact on the farmers would be lost income, land an_d”iivé!ihpod{

Waterlogging and salinity were referced very commonly as the "twin® menaces. Waterlogging
is said 1o have accentuated and accelerated the development of such soils. In hat sense 100,
waterlogging causes land degeadation. The impact of such lands will be that even aftec
reduction of the waterlogging problem, further correclive measures will be required for salinity.



‘The project to fine distributarics and minors in the saline zone secks to climinate or reduce the
seepage of fresh canal water to the saline ground water. The fresh water seepage to the saline
water aquifer when mixed up age not reused as in the case of the freshwater zones. This causes
a build up of the water table and thereby increase the extent of waterlogging. The major impact
of the reduction of the scepage of water in the saline zone would be to reduce the build up of the
water table in this zone and there by réduce the waterlogging problem. The proposed project
has a high significant environmental impact which is on the positive side

~‘The impact of the reduction of seepage on the water table following construction will have to be
assessed by a monitoring plan that should be developed.

5.16 Groundwater quality

The ground water quality in 39.8% of LIC, 40.2% of LCC and 51.5% of CBDC are saline
with TDS of over 1000 ppm. -In the 12 selected command arcas, the saline arca is 81%. The
ground water in the saline zone is not generally used for irrigation while in the fresh water zone
it is heavily extracted by farmers tube wells for supplementary irrigation. - :

- The p.rojcctcd changes on the quality of ground water due to the lining project will arise fronn:
{@ increase use of agro chemicals '
{b) - reduction of seepage of fresh anal water from the canals in the S'nlmc Zone .
The affects on the project by the above will be;
(a) There will be no increase in the cxtent of land or in cropping intensity than at present
‘ IWhICh would cause an mcu ase use of agro chemicals. However the prpscnt cultivated extents
“would see a ch’mgc in f 'mmng practice and a small i increase in the use of agro chemicals. This -

- would not contnbute towards any appm:lablc changes in the groundwaler qualily.

(b) - As indicated earlicr, in the fresh water zone the watertable is falling at an excessively
high level. The reduction of fresh canal water seepage to the ground waler aquifer combined
wilh over extraction of fresh wafer by tube wells for irrigation purposes could cause the saline
* water intruding unto the frésh water zone. This would result in a greater arca becoming satine
~ than at present. This can be a very ady‘ér'sc'imp:lcl that could occur by the project.

*‘The overall impact of lining of canals on the guality of groundwater is hot expected to be
adverse, but it is very necessary that constant monitoring of the water quality as well as the
fresh water extraction by tube wells is done, to ascertain whether such an intrusion is



oceurring. - Further studies on this parameter such as sofute transport modelting should be
undertaken.

The impact of the proposed project of lining the canals in the saline zone by preventing the
seepage of fresh water into the saline zone would be an increase in the quantity of canal water
available and theieby an improvement in the quality of the total irrigation water that will be
available from saving of seepage water. Sinuﬂlancously there could be a slight decrease in
quality of the unused water in the saline zone.

A plan should be developed to monitor the water quality during project implementation.
5.17 Water Quantity

The proposed project to line distributaries and minors in the saline ground water zone would :
reduce the seepage of fresh canal water to the saline ground water aquifer. It is agreed by
almost all concerned that the loss of this fresh water to the saline zone inakes it an unusable
comniodity. Canal losses in the fresh ground water zone is not a complete loss as they are
reused by pumping from the grouhd water aquifer. The present sindy has after carrying out
ficld tests of the canals in the saline zone and having considered the seepage losses have
selected those with the highest losses. The average losses of the canals selected is about 10%.
It may be assumed that the water’ quanmy available in these canals can increase upto 10% of the _
preseat flows.’ Thls togcthcr with the new design and betier water management (hrough.
institutional reform will maximize the use of the water resources 'md in turn \wll brmg the
greatest benefits that could be had from the project. -

The impact on this item is beneficial and is of high significarice.
5.18 Soil Salinisation

The soils in the study arca are already badly af fected by soil salinity with 13% of the total area
affected. In the project area the dominant salt tends to be Sodium bicarbonate. Scction 4. 12
indicated the present state of the soil salinisation in the study area, According to Thur ()"l(h\\’.’ll‘l _
surveys which are carried out annually by the PID, 17% of the land in LIC, 13% in l,CC and
5% in CBDC areas arc affected and are in various stages of salinisation. The major area
affected is Sargodha division with 27% and Lower Gojra with 23% of its land extent. 'IT_his '
indicates an alarming loss of productive lands and is a very major environmental problem as
much as waterlogging. It should be noted that Sargodha has 5% "Thur Kohna' which are lands
that were ultra alkaline and never cultivated even before the advent of irrigation.



The major salinisation issuc of high cavironmental concern will be “Thur Juzvi' which are lands
presently in cultivation bul showing patches of salts and progressively increasing salinisation.
In LJC, Sargodha and Kirana divisions are very badly affected with 17% and 15% of such
lands being affected while Shahpur has relatively very little with 2%. It appears from the
analysis of 5 year data of Thur Gadawari surveys that the satinisation has reached a constant
figure of around 13% . In other words, as lands are reclaimed more lands are being degraded.

In the selected canal command areas of the project, 9% of the land is affected by soil
salinisation as indicated in "Table D-10. The most affected are Pir Mahal distribvary and its
minors, in Hujjan minors of Jaspal and Kot raja and in the minors of Kirana, Hadda, Matkana
and Sarubi. In all these canals over 20% of thie land has been affected by soil salinisation.

The use of mederately saline ground water for irrigation in (he fresh water zone has converted
non saline - non sodic soils to saline soils and this process is conlinning. In the saline zone the
secpage of fresh canal water to the saline water aquifer builds up the watertable, théreby
increasing the evaporation and causing accumalation of salt in the soil. It must also be
emphasized that the saline soils could become non saline sbils, if the excess soluble salts are
leached. The water that is saved by the proposed preject, which amounts to 163 MCM
annually could be used to rec_laim ‘lost land’. This would amount (o creation of new land for

cultivation.

' The land reclamation that is being carried out mainly by leaching of saline soils with water to
wash the excessive salinity under well drained conditions, is a lechnique of general applicability
and hence this has been adopted. According to the Land Reclamation Directorate, so far about
one million acres has been reclaimed in Punjab at an average rate of 16,000 ac_res' per year. For
this purpose additional water supply 6\'cr_ the normal supplics that has been made available to
irrigation has to be committed. The extra water supplics r'equiréd for reclamation are at the rate
~of one cusec for 45 acres in perennial canals and for 60 acres for non perennial canals. This
process is continued for 3 ycaré. According to the Directorate of Land Reclamation a delta of
about 250" to 300" is ‘required to-leach down salts from the root zone under well drained
conditions. Bivided into 3 yéars this amounts to 80" to 100" for cach year. This delta of water
is envisaged to be ulilizéd during the Khariff season, in the shape of 24 irrigations of 4" each.

~ The impact of salinisation is somewhat similar to those caused by waterlogging. ‘As safinily
increases, yields deercase. The environmental impact will be that the salinity causes land
* degradation progrcssi\;ely until it becomes unproductive. The impact on the fariners would be
lost income, land and livelihood.
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The following table gives the Salinity - Yicld relationship for different crops

Thresheld Percent id _Pecrease
tolerance (TT) For unitl
EC increase above Ec-15
T EC EC-8
Cotton 7.7 5.2 2 38
Wheat 6.0 7.1 14 64
Rice 30 i2.0 60 100G
Sugar Cane 1.7 5.9 37 78
"| Rabi fodder 1.5 5.7 37 17
-| Kharif fodder 1.8 7.4 46 a3

Source: Mass and Holfman

The impact of the elimination of fresh water seepage from canals being added to the saling water

would be to decrease the water table and reduction of ¢vaporation which results in salt
- accumulation in soil, which is a beneficial impact. The net saving of water would enhance the

possibilities of making more water made available for leaching under the reclamation

programme. The impact of a more saline ground water without suitable drainage would be to
‘enhance the possibility of soil qalmlsatmn with the rise of the water table, -

The development of a plan to monitor the soil salinisation following implementation of the

- project is essential.

5.19 Salt balance

' Salt balances that have been carried out by various_ag'enciés'indicatc a build up of salts within
Punjab. A recent study has indicated that there is an addition of 4.5 tons/ha/year to the soils in

the fresh water zones of Punjab and 1.25 tons/hafyear in the saline zone.

The present study on the salt balance in the study area has indicated that there is a salt
accumutation in the soils of both, the fresh water zones (average 4.7 tons /hectare) and the -
~ saline zones (average 3.1 tones /hectare). In the ground water of the fresh water zones and in
fhe saline zones there is a reduction of salts. The annual salt addition to the soil in the fresh
groundwater zones (FGW) and saline ground waler zones (SGW) of all 3 canal systems is

given below,

CODAGW.

Arca LIC/ISGW | LIC/AFGW | L.CC/FGW | LCCISGW CBD/SGW
Salt addition to soil] + 2.5 1.4 55 38 5.3 3.0
{tons/ha) ‘ :
Salt added to ground 08 -0.9 -4.4 22 0.8 0.7
water (million tons)) :

D-39




‘The results indicale that through continuous irrigation that both in the fresh and saline ground
waler zories, salt moves to and accumulates in the soil and less salt remain in the ground water.
The soils in the fresh water zones are more vulnerable for secondary safinisation than those in
the saline zones. In the fresh water zones the higher salt accumulation is apparently caused by
the tube well waler being pumped for irrigation. In the saline arca, capillary movement of water
in evaporation is the cause for salt accumulation in soil. If the preseat condition continues, salt
accumulation in the soil will be detrimental to irrigated agriculture in the sludy arca.
Considering the long term affects would be creation of waterlogging which is an environmental
-hazard.

I'rom the salt balance study it is indicated that as far as the canal lining project is concerned the
‘effects are: .

(1) canat losses through fresh water zones assist in off sctting tube well pumping and
there by dampen aquifer mining,

(2) canal losses through saline zone has a negative impact, in that the water is lost
forever for irrigation whei it mixes with the saline water, and then il goes on to contribute
towards waler logging. |

Canal lining in the saline zone would have a positive impact. The salts in the saline zone that
~ have already accumulated cannot now be removed, without proper drailiage and considerable
lcaching, Canal lining would contribute towards the lowering of the water table, and reduction
~ of evaporation would redue¢ the salts accumulation. Though canal lining will not remove the
salts completely it will reduce it from getting worsened.

‘D.6  Environmental Management Plan

Bascd on the results of the Initial Environmental Examination and further study, the
environmental management plan and monitoring plan is drawn up for future reference. The
énvironmental nmnagemcnt plan is given in Fable D-11, The inter departimental coordination
between the PID, the implementing: agency and the other related organizations such as
- ‘Agricullure 'De'partmcn:l, Public Health Engincers Department, Forest Department, Health
* Depattment, WAPDA and olhers are very vital for this project and should be enhanced. Each
- ‘of the activities that have been dealt with, require follow up action from pre commencement (o
completion and posl completion. The table indicates the requirements.  Detail implementation
plan of the pmjcci should incorporate these recommendations into such plans, Certain
mitigative actions that have to be carried out as a result of the project during the implementation,
will have to be done from the miscellancous item of the cost estimate.
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D.7 Environmental Monitoring plan

The environmental monitoring ptan is given in Table D-12 A committee should be formed
within PIDA to implement the monitoring programme. The other related institlutions should be
co-opted to this committee. The main functions of this committee will be to:

(a) prepare a detail monitoring plan based on the recommendatiens given in this study

(b} to carryotit through the various government agencies, research organizations,
independent consultants and FO the required activities and 1o supervise the actual
monitoring programme '

(é) analyze the data, take miligative actions and to deciinate this information to others -
concerned

(d)  to maintain a dala base including all baseline data on the project

{c) to recommend any special studies that are required to be done

The monitoring items include drinking water quality, grouhd water qual'ily, water table,

extraction of ground water by tubewells, soil salinisation, restoration of equal water rights,

canal scepage, farmers living standards, health conditions and issues raised by the farmers

* during the construction period regarding any unexpected changes occurring. The momtonng of

drinking water qmllty should be camcd out in the 30 chiaks, at the same locatlons as given in

- Table D-13. This sampling carcied out during this study wnll be used as the baseline data to

ascertain the impacts on the drmkmg water quality in the chaks..

The monitoring and evaluation results should be con’sid_crcd for the future direction of the pilot
project. |

'D.8 Conclusions

The project has environmentally beneficial as well as adverse iinpzu:ls The main benefit will
arise from the improvement to the irrigation system with the lining, i in better water nanagement
and the institutionat reforms. This will n,sulimahlghcrmcomc for the farmiers through higher

produc!mly and a better standard of living.  Certain negative umpacts _thal arise duc to the. : -
project could be overcome by the implementation of the mitigative actions proposed. These are
to be carried out from the miscellancous item, in the cost estimate. Thé: shortage of good
quality drinking water is a major problem faced presently by the people living in the saline
zone. The canal lining project could cause a further decrease in the availability of drinking
water and this has to be closely monitored. Impacts on environmental parameters such as water
quality, water table, salt balance are dependent on many factors. Some are dependent on other
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programnies such as the drainage programme while some are outside the present scope of work
and would require further study including modelting. The probability exists for saline water
intrusion into the fresh water zone and for loss of aquifer potential due to reduced recharge
following the lining of canals. These can be possible adverse impacts in the long term and
require close monitoring. Overall, the project would have more beneficial impacts compared to

the adverse impacts
.9 Recommendation

The project has more beneficial iinpacts than adverse impacts and possible adverse
- impacts that could occur. Tt is recommended that the project be implemented with the following

mitigative aclions takea.

1. Forest plantalions removed for the construction work should be reforested afler

the cmnplcuon of the project.

2. Drinking water supply should be continued during the construction stage and |

 shallow hand pumps disturbed be reinstalled at suitable locations. Tube well schemes should

~be monitored for loss in fresh water aquifer potential. If they are ‘affected, alternate schemes to
be provided.

S Mode! studics be undertaken to dcturmmc salt watcr mlrusxon into the fresh

water fone and loss in aqulfer potential.

-4 - The formation of a commiltec in PIDA to lmplcnunt the Momlormg plan and

akc cor ICC(]VC action
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Table -2

Peetiminacy evaluption of the magnitude of Impact on items by the project

and the Importance of the jtém in the project

. Impact is unknown

A
a8
C:
]
u
+ ;. Positive impact is

Hole 2,

expected

Negative impact is expected

Relative Wigh magoitude of impact 18 expected

: - felative medium magnitude of Impact is expected
Relaliva low magnitude of Impact s expected

N6 effect Is expected

mUQCﬁR:

: Very high'lmporance in the overall projeci.
: Wigh importance in the overalt project.

1 Medium importance on the overall project.
: Low impotlance in the overall project.

: No importance In the overall pioject.

DE-2

ftem Mugaitude oliapact | Magnitude of importsnce Remarks
S _ | _enitem WNoted} | ofitem [a profect (Note 2) I

1. tand agquisition L -B o 2] Coastruckion e thodds by minimize laad pequisition
2. Disiibstionolinequites | tA A Depends oa sucess of implementation
3. Cansiclosure o -A _C Depends on the consticiion methadotogy
4. Institutionat changes A f-A _ ﬁm___ﬁ}__‘-._. Depends on sucess of implenientation _______4
5. Down stream sehlements L L___ﬂE -
6. lrpoairmect of kanspoddation - | -C 2]
7. Faamces income & fiving standards +A A
8. Impediment to Livestock B o B —_— ]
9. _Changes In farming practice i -C C ) .
10. Incresse use of agrochemicals _ -C _B .
11, Healh and sanitation +C o]

|12, Drinking water quasty A A Dripking wated quality sucvry lobe carried out |
13, fpﬁrggl‘ry; -A D Vurther delails are eecessary at next stage .
14, Wid o 0 g
15. Groundwaler labfeMaleWﬂg .l B A Funibee detsils and monitoding plan is ne‘«ssary____i__
16, Groundwater quality Y A ~[Fucher detaits and monitoring plan is necessary ‘
17. Water quantity . tA L A _ {onimr:ia; plan is neccessiry .
8. Soil salanlsation +B7-B 8 [Fudher deails and sranitocing phan s n((tSS:lIL___;__
[19. Sah balance . W 6 " {Eunhes slu&j is necessary ]
Note 1. Magnitude of lavels of Impact on the induv[duél item by the P;o]ect

Magnituede of the Importane of the tem In the overail pioject



Table -3 Reservation Widihs 2long canals selected for linlng In LIC

Discibutery  Minor |Length | Command Canal sectlon ¢ Reservation Remarks

hrit ured Cthad Froni- RIY Te-RD __ <A Right

635 asl o obmsl b Wibinihesesenation of Nochern Branch
e T g 22 500 ] ’ a1 o Cownwste Lumd oacighs side

B80G ks 16700 : Crow o wasle Lind

AWasvana L T ewal ] T el asa] Tees 10 ees L Ceowawanelid T T
| Tardlian 395 LN 145 B O : .
" _Hots:  The reservation widths 1o tha Let and Aight is from the centeding of canal and given jn feet
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Reservatlon widlhs along canals selecled for linlng in LCC

" Table D-4
I.Pis(ibalory Minor Length Conmmand | Canal setivn Reservation widih . Keaaeks ]
Kmis, arca {had beom - R To-RD Lefithy | Riglaghy )
6 1 6% b Guoveremeni Waste land on right band side

Nasrana T T

_|Satana

Bhopat Reservolr plantstiog

Crown waste 13nd on both sides of canul re:

Junejwala

Crown waste by

Amirwala

12641
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Tuble B-5 Reservalion widths atong canals selected for linfng in CHNC

Distributory | Mingr

Lenpth
Ks,

Conunand

Canal section

Reservation

Remarks

Thaman

. area(ha)

1064 8.726)

From-RD | To

_bef 1 Right

50

_RDS6t66is Brick Lined

Nole:  The reservation widihs to the Left and Right is krom tha centerline of canal
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Table D6 Standards adopted for Drinking Water Quality in Punjab

rl’arameter Units Highest Desirable Maximum Permissible
_ Level Level
[{Physical o
Temperature 1
Odour Unobjectionable Unobjectionable
[Colour | 5 units S0 units
Taste Unobjectionable Unabjectionable
 Turbidity NT.U. 5 enils 25 units
Chemical
pHl L 7.0-85 6.5-9.2
Totat Dissolved Solids |mp/t 100 500
Calcium__ myd e 75 . 200
Magnesium wgfl B 30 150
Total Hardness mg/t 100 500
Sutfate my/l 200 400
Chloride mg/i ) 200 H00
Towallron mg/l 0.1 . I
Conductivity o hmghl 0.05
Arscnic o |megn 0.05
[Cadminm mig/l 0.005
Chiomium ~ mgh 0.05
Cymaide - | mgd o 0.1
Fluoride mgd 1.3
- L.cad wy/l 005
Mangancse mig/l 0.1
- Mercury s pmgfl 1 G0
| Sclenium ~{imgh - - - 0.01
[ Zinc Jmaat o 5.
Copper_ o mgA 0.05 15
Anionic defergents mgA 0.2 1
Mincral oil o mgn 0.01 - 03
Phenolic compounds  [rsp/! 0.001 0.002
Bacteriological :
Residual Chlorine o
Coliform | ME100mI
1. Cali MPN/1O0 mi
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Table D7 Rural Water Supply Schemes of the Public Health Engineers Depastment
Located on Canal Reservations

No. IDistrbutory R’D Chak scrved Population  |Source
HNasrana 1597, 66.28 230/RD 6,000] 2 tubewelis
2Nasrana__ |55.97,56.47,56.97 6148 LT 12,500] Bubewelts
3|Nasrana 63.86, 61.74 62IB 5,300]2 wbewells
4|Nasrana 68,69 6318 5,300]2 tubewells
5|Nasrana 32,35 08713 6,265{2 tubewells

-Bhrjgsmna 80.5 61hB 12,783]2 tubewells
FHMNassana 33.79 TIB 8,700{ Hubewell
8|Nasrana 54,32 21URB TA251 tubeweld
9{Nasrana 52.82,653.32 . |ST/RB 5,87012 whewells
~ 0|Nasrana 62.38, 62 88 66/18 16,669}2 (ubewells
I1|Nasrang 54.47 C|60HIB T.0175] 1 tubewell
12| Nasrana 70.79,80.85 68/)B - 6,426]2 tubewells
13|MNasrana 97.24 1138 7,276] Itubewell
14{Nasrana {04,938 76/10 35,5001 lubewell
15| Nascana 113.092 80/JB 4,432] Itubawell
16| Nasrana 121.552 BHIR 5,580} lisbewell
17{Nasrana - 113.10, 1159 84/JB. 5,580]2 tubewells
18{Nasrana ¥Yet to b ¢ installed 86/1B 4, 464]Canal source
“19{Nasrana *Yet (o b e installed 85/1B 6, 00| Canal source
201 Kirana RD data not available 89S B 4,415 Tubewells
21| Kirana RD data not available 128/88 4,408| Tubewells
22| Kirana RD data not available . [107/SB 9,240| Tubewells
23| Kirana RD dara not available 113/58 74321 Tubewells
. 24| Kirana RD data not available 12738 7432 Tubewells
25|Kirana RD data not avaifable, 126/58 8.612{ Tubawells
26}Kirana RD data rot avaitable 13158 4,410 Tubewells

" 27 Kicana RD Jara not available 20ISB 5,508 Tubewells

28|Kirana KD data not available 105/SB 3.321| Tubewells
29| Kirana D data not available 94SH 1810 Tubewells

~ 30{Kirana RD data not available 98/SB 4,429  Tubewelis

31| Kirana RD data not available 100/51 3,687 Tubawells

- 32| Kirana KD data nof available 116/58,119/SB 5,848 Tubewells

33| Kirana " IRD data not available 10510 4091 Tubewells

34| Kirana - -+ JRD data not available 1125 ~2,135{Tubewells
35| Kirana “IRD data not available 114/88 3,306} Tubewells |

. 36|Kirana IRD Jata not available 13/SB 4,140} Tubewells

~37|Kirana RBD data not available 84/513 4,445 Tubewells
38|Kirana RD) data not available 102/SB 4,225 Tubewells
39|Kirana CIRD data not available 123/SB, 124/SB 7,078 Tubewells
_A0jKirana RD data not available - 1110/SB 3.743| Tubewells
41 Kirana BD data not available 40/S8 4,767 Tubewells
42|Kirana JRD data notavailable - J121/5D 4,390 Tubewells
! 4)|Kirana _ _ iRD data not available 129/SD 4,843 Tubewells
44 Kimp_'.!_H R dwma not available . |132/S8B 5069 Tubewells |
“45[Kirana RD data not available - |135/SB 5,463|Tubewells .
46|Kirana RD data not avaitable 9%/S, 2MSh 5477 Tubewells
47|Kirana R data riot available = [39/SD 3,768 Tubewelis
A8iKirana RD data not available  |35/SB 2,836 Tubewells
491 Kirana RD data not available PAYAYH 2402| Tubewelis
50]|Kirana RD data not available 85,88,91/58, Sadcona 14,785)Tubeiwells
51|Kirana RD) data nol available 101/58 2, 140) Tubewells
52|Hujjan RD data not avaifahle 65/SB 7.1 | Tobewells
53|Mujian [RD data not available 17/58 5. 81 1{ Tubewells
S4jHujjan RD data not available i3-A/SD SAT [ Fubewells - |
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Table D-8

1. |Pindi

4. JHujjan

V5 Mugan

6. |Hujjan

7. |Hujjan

8.__ Hujjaﬁrlh

16. | Hujjan

12, [Kirana

13, [Kirana

23. |Nasmna

25 |Nasrana

26. INasrana

| m— it ¢ r——— ————— g bt
1 H | . .

27. 'Nasrana

bog, Hujjan _

", Kirana

20, |Kirana

21, |Sarangwata
- 22. |Nasrana
'24. {Nasrana

2. [Hujjan 7
3. [|Hujjan Arlan

Kot Moman

Kol ﬂa_i_a__ _

Sahowal
Mandianwala
Tangu

Jaspal

Saiuli

Hadda

14 fiana O lMakana
ts|Kiana o jwasvama
%6 kirana  Tangatian |
A7 |}eana o lRodion

l 18, IA(i(ana' o |Hunde

9 fkana o lkita

!
S
i
|
1. .
- |saduana

l Khiliana

iNalilé(i

Hand Pamps located aloug the selected canals (1/2)

Bhiki :

Dhabian

- [Narwala

g Saliana




320 [Munyi

[ —

Hand Pomps’ lacated atong (he selected canals (2/2)

31 Mun?gi

39. !Pirnmhal

43. {Thamman

[visuitiute

28. |MNasrana
29. |Gojia :

30. |Gojra

[ 33 |Janiwata/amiewata
a0, |vaniwatantomaa
35 [yaniwata

36, Pimaha

97, {Pimahal

38; |Pirinahal

40. | Pinmahal
41, Kiﬂianwaia'

42, iKitianwala

‘44, Thamman :
45.: {China -

4G. |China

!Thera _
| Magneja
‘ ';June]wa!a

1Jdandwila

1
i

iSaharan

Domra

Zaera

Amirweala

|

Mungi

{
!
{Minor #3
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Table D9 Canalsitie Forest Plantations - Number of trees on the selected canals

Disributory

Minor

Length

Number of Trees on canal length

kms.

Number

Remarks

Nasrana
Masrana
MNasrana
Nasrana
Pir Mahal
er Mahalm___“
Pir Mahal
Pir Maha!_________
P:r Mahal

!.!yy_f!z\......,...,.....
Hujjan - |1
Hojjan
Hujjan
Hujjan

Kirana -
Kirana
Ki
Pindi

Kilianwala
Kiﬁanwg_!gt__

Kata Minor

Nar‘v -a EETETTTYTS SETPEPPY R LR
Nalhef[ [N R PP

Saiduam

1or #3
Mmor #7

3064

B

36691 ..

3.65

128

BN

Total on full length on both sides

-

Magneja 1 9901 ...804)

Mivords | 2el sl

Zeera

Kot Raja

K|1Ia )

Sawbi .

KO' MU““" N I 7] EO...'-

{Adonwata ) sasl sl v
Bhiki!i onmrmanetmgan ..........-...:.. y |

... Total on ful} !englh on b'(-llh su:l-:s .

___Na wanlablc )
on fu!l lenglh on bo!h szdos 1

hhanw“l‘l.m...., TR PP .‘.,...........,

_ _ Nol 'W'u!ablc
Tol.ll on fu!l | length o on bolh sndus

"

o ii%i;lﬁ}iisﬂ{.'ﬁﬁﬁﬁﬁiﬁiﬁlﬁi. IO T 1
Malkona | wodal o wess| v
Wasuana |

Total




Table D10 Eateni of surface salinity in each of the command areas of the selected canials for lining during 1995

Disributory  |Sines Liagh | Cemmand Extont {zcres) with suiface salinity fevet Total saline
Thue Punjasatd Thut Hau [Thur duzvil Thue Tkk | Thue Red | Total safine %

Kms. | areatucees)

-
Thamman

Mbil L 2LBISE 144 18] .. 2088] .

2],

Dgomea |

Mastana  Natherd |
Nasrana Saiduana
Hastana IS
~IPirMahat N
 leitMahal - [Jandwala

JJungjwala
PitMahal  Magneja | |
PirMahat _ |Thera
Mungt
ang{m._....
Sarangwata{

Kirana -
Kirana |8
Kirana - [Sangbd © |
Kirana - [Tandavan |
Piodk oo

TOTAL - . | ssom 505,634 ~asuf 3ey| ] adess 28 416 46309 9%

Explanation of te nninology esed in satinity surveys

A1) Whor Kohea - Uit ateating of Non Suling ARl saits. Mover cattivated safio Lind singe ihe adveat of gonalinigation. High in sulicomen & :.ﬁk aaticy o bow saBcontons & bigh alh s
A2 Thur Panjsala - EEgMy sutine on sahne ook seits. Bunds enchodod femn cublivarod o thin 5§ ycws i b sidiain g Advane stoge of dettionation pltaydmicy

131 Vhur N - Hig Ny sahine of safine okl soits Lands exchnkd fron colibvtion » i $ pears due 10 salinity. These ard mostfy satiae atk .t soils in ihe avsthers past o ihe $adus plaifs
A0 Ttur Bogvh - Sutme o sabine afkii Sutine Limds under cubivigivn beaing Vsl patches of salts 1o e oxtont of vhove high sabinity in pachos & s'habaiy show prprvisiecly inciening
15) Thut Tuk - LunJs where sans resnt i sk 2ot Banipes opening of guilon Bals Accuidstion of sats i woll below inihe foul 2ome & 440t e mot wisile eved the st surface

Source: OLR
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< Pre Irrigation>

Jhatum

g S b River .
: /{E’/‘/’“\,_saamo:

Gujranwzta
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=
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< Post lrrigation>

Co
]
//

LEGEND

—— {rternational Boushdary
S e River .
——0—— " Contour tfeer)
: * City

Fig. D-1 Ground Water Depth Contours for Pre Irrigation and Post Irrigation

Period (1960) in Punjab

Source. Ground Waer Resources of Pakistan - Dr. Mazir Ahinad
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Project Boundary

c--=—  Bomdry$sRatonubon P

weasne=  Inierpational Bouadary

Main Canal, Link, Branch (BR), Frecder (FR)
Disty, Misor

= Barvage

River

© District Capital

LIC SYSTEM

SCALE

o 0 N kY] 0 im

SHEIKHUPURA

@) SCARP |

(2 SCARP Hi{Non saline)-
. (3 SCARP iH(saline)
" (4) Shahpur

-(5) Shorkot-Kamalia

(&) Satiana project

(@ Lower Rechna

C.B.D.C.Pandoki unit
(9) Paharang drain - '
{0 Gojra and Khewra Phase l
) Samondri 1,11&Pharang(Drainage 1V)
(2 Gojra and Khewia Phase L.
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Fig. D-2 Salinity Control and :
Reclamation Projects(SCARP)

‘DF-2




“Selected Channels

LiC
_ A Pindi Distributary
f{f/\: ‘B Uujjan Distributary
s ‘ / L C  Kirana Distnbutary
’ S Lee
de” D Swangwata Distributary
' ’ "B Nasrana Distitutary
F Gojea Distritutary

G Mungi Distributary
“H Ianiwah/H&anish-ibu!ary
1 ° Piomahat Distibotary
J - KillianwakDistributary
‘CBDC
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e
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LEGEND

= aems Prgject Boundary
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i SusfT e River
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Water Table Depth June, 1996
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Selected Channels
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[ " Grade [ Excellent Soils. Well suited
TUTTT for general inkensive agriculture,

" Grade M Good Soils. Moderately well
; suited for agriculture soils.

Grade 1H Fairly well suited soils for
agricultuse but slightly 10 moderate
salinniy, sodacity and poor drainage

Grade IV Poor soils. Yields are low.
Salinity and sodacity with poor drainage

. Grade V. Very poody suited for
| agricultare. Strong saliaity and high
sodacity

Grade VI Cannot be used for
agriculiuré. Extreme salt concentrations,
alkaknity and very poor drainage
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©

o7 - Selected Channels and Command Areas

Rasal” " LIC 6331k
- A Pindi Distributary (2,285 ha)
B Hujjan Distabutary&Minoers (25,236ha)
¢ Kirana Distributary&Minors  (50,765ha)
LCC 113,779m
D Sarangwala Distoibutary (5.627ha)
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Gojra Distabutory&Minors ~ {7,540ha)
G Mungi DistributarydMinors  (49.161ha)
H  JaniwalvHamzaDistobotary & Minors (6,513h2)
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"CBDC  26,206ha :
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. Atlachment

C.M's Birective
l'_nn _i,.!_t_\;
GOVERNMENT OF 111 PUNIAY
FORESTRY, WILDLIE, FISHERIES, TOURISM
AND YOUFI! AFFAIRS DEPAICIMENT
Dated Lalore the 261L Fuly 1994,
Ml Mubammad Akrain Malik,
clary,
‘Lej crument of the Punjab,
Porestry, Wildlife, Fisherices, Tourisin
and Yol Affairs Departinent.
To
{. All the Chief Lmlscwators of Vorests.
i Punjab,
2. Dircctor General,
Murice Kahuta Developmient Aubority,
o Rawatpindi,
3= Al the Conscrvators of forests
in Punjab,
4. - . All the Divisional Fosests thu.n
~ i Punjab,
SUMIECT:- L DAN ONCTREL CUTTING,

The'  Chiel : Minister Punjab has ordered 2 (otal ban on tee

‘wuitingfsale/fellings i all Cavalside I’lanlalums Roadside Plantations and entire M.K.D.A, area
including Guzara Forests.

2 - Any viglation would allract severe activn.

L Please convey inslructions peisonally to yowr sobnrdinate officess both in
writing and verbally. . '

/}\,W“)
(MUBAMAMAD AKRAM MAL 1K)
‘ SECRETARY

ND.* _‘Ej_l)l\rrl.': E i l‘:‘ﬂ ¥

A copy is forwarded ta the Secretary, Implewmentation and Coordination, o b
SGA&I Department for similar nccessary action in respect of all Canatside or compact Plantation \{
nol yet handed over to e Forest Departient, : : !

' .:zl J{. i)/'\ l“{ ){ r :

17 Xianhd
___,..—"‘; li&"!{h'bold’ g !i; dilane H‘P




APPENDIX - A
Techunlcat Speckfication
for
Soll Survey

1. Objectives

‘The nrain objectives of the Soit Survey and Analysis are to identily major soil groups, geasp their
" characteristics, demaicate the saline soil arca and cross-check the existing soit map covering the
existing irrigation area for the Study on the Lining of Distributaries and Minors in Punjab. The
data and information are fully incorporated in establishment of the development framework of
the Project. '

2. Survey Area

The survey area is located in the Lower Chenab Canal System, Lower Jhelum Canal System and C,
3. . Canal System in Punjab province, which is approximately 23,500kmZ (Command Arca).
© All the survey arca will be indicated by the JICA study team.

" 3. Plan of operation

1) Type of works : Soil sampling
{350 sites)

¢ Soil analysis
- 1 sample per 1 sampling sile
(350 samples)

~2). Ttems of test
_ These samples should be taken by the Contractor at the pits specified by the JICA Study Team. |

The analysis shall be performed in accordance wilh the nicthods specificd in the following
standards or lheir cquivalents as approved by the JICA Team. _ :

Item ' _ Method/Remarks
- _Soil Testure e Mydrometer method

PG 2 ST0) T Glass electrode method for 1.5 sol waiet suspension
~ pli(1: 25 KC) IN KO Glass electrode method for 1:2.5 soil KC suspension
_plofsaturatedpaste . ' et

- FC{1:5) o 7 Flectric condu’gl'i';ivl;;ﬁgl“c?il-{_c:rhzﬁfor qua?ls from
LG (saturated extract) _saturafed soil pastes and 1:5 soil-waler mixtures

" Tatal Nitrogen T  Nicro-Kjeldhd method (couvcr(inﬁl.rdgcn 1o NH4 by
" Kjeldhl digestion, and measuring the amount of Nil4 by
... back titration after addition of acid setution)
JOsganic Carbon o Walley Bleckmethod
ailable Phosphorous Olseamethod
. Cation Exchange Capacity (CIIC) _ N-ammonium acetate centrifuge method at 7.0
ixchangeable Ca . SodiumNitratcentractionmethod |
LBuhangeableMg __..Sotinm Nitate extractionmethod
~ Exchangeable Na " ame-photometer method with leaching extraction by
e D ATUDON M ACClAE —
Fame-photometer method with leaching extraction by
. Nammonium acctate

Tixchangeable K

" Boron Sclected samples

DA-2 o (-)/



4. Outputs to be Submitted

"The Contractor shall submit reports on anatysis of survey data consisting of :
(8) Proccdure and performance of survey
(b) Report concemning soil classilication, present land use, saline soil arca, water
logging arca, and fand capability including soil chemical analysis. '
(¢) Present land use map, soil map and land capability map (all maps including

sampling spots)
S. Work period

All the works shall be completed during two (2) months

DA-3
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APPENDIX - A
Techiical Specification
for _
Water Quality Test

1. Objeclh'e.

The objectives of the waler quality test are to assess the suilability of water in the existing
wells, canals, drains and rivers for imrigation use. The results are fully incorporated in
establishiment of the development framework of the Project.

2. Sampling Sites

The survey area is located in the Lower Chenab Canat Systeimn, Lower Jheluni Canal System

and C. B.'D. Canal System in Punjab province, which is approximately 23,500km?2
(Command Arca). Al the sucvey arca will be indicated by the JICA study tcam.  All the
sanipling arcas will be indicated by the JICA study team.

" 3. Survey Iteins

1)Type of works | : Water Sampling and Analysis

-2) Number of water samples : chcn_ hundred (’].OO) samples
BDlicmsofl test .. | ; water lcnipcra!ure, waler level
| ljrclrxc conductivity (EC)

Suspended solids (SS)
Total dissolved solids (TDS)
‘Chemical analysis - .
- Calions
(Ca, Mg, Na, K}
- Anions_ .
o (CO3, HCO3, Cl, S04, NO3)
.4' Plan of Operalion
The survey works shall be mmcd out by fuli -use of technicat know!cdgc ol' the Contractor
undcr the supcn isionand rcqucnt monitoring of lhc JICA Study Team. :
(1) The works comprise (i) preparatory work, (ii) sampling, (iii) laboratory test, and
(iv) data analysis. The Contractor shall be responsible for the employment of field
surveyors, arrangement of accommodation, transportation and others which may be
_ rcqmrcd for exccution of the w 01ks
(2) !"hc sampling s:lcs w:tl bc mdlcalcd by HCA Sludy Team.
- &, Ou(puls to be Submltted
The Contractor shall submil the Report on the water quality test including the procedure and |

petformance of survey, location map of samplings, and resulls and analysis of waler quality
test,

N
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6. Cost estimation

The estimated costs shall be deemed to cover alt the costs necessary for completion of the Walter
Quality Analysis. The Contractor is requested to show the unit cost {per sample) and the
breakdown of the estimated costs.

7. Work perlod
Al the works shall be completed during two (2) months of April through June 1996.



APPENDIX - A

Technical Spcciﬁcaﬂon
for
Drinking Water Quality Test

1. Objective

- The objectives of water quality analysis arc o assess the suitability of water in the existing

Swells, canals, diains and dvers {or irrigation use for the Study on the Lining of Distributarics
and Minors in Punjab. ‘The data and information are Tully incorporated in establishment of the
development framework of the Project.

2. Saniplin'g' Sites

The survey area is located in the Lower Chenab Canal System, Lower Jhelum Canal System
and C. B. D. Canal System in Punjab province, which is approximiatcly 23,500km?
{Command Area). All the survey arca will be indicated by the JICA study team.  All the
sampling arcas will be indicated by the JICA study tean.

3. Survey ltems

Type of works : 1 Drinking Water Sampling and Analysis
2} Number of water samples < thirty (30) samples 3
3) ltems of test : waler tcmperaluré, water level, color, odour, tastc,
S turbidity
- pH

Elcctric conductivity (EC)
Suspended solids (S5}, -
+Totad dissolved solids (TDS)
Chemical analysis
- Cations =~
(Ca, Mg, Na, K)
- < Anions - _‘ '
- {CO3, HCO3, CI, SO4; NO3)
DO, COD,BOD . :
Coliform count, E. Coli

~ 4. Plan of Operation

The survey works shall be canied out by full-use of technical krowledge of the Conteactor
- under the supervision and frequent monitoring of the JICA Study Team.

(1) The analysis works comprise (i} preparatory work, (i) sampling, ‘and (iii) data
- analysis.” The Contractor shall be'respenstble for employment of field surveyors,
arangement of accommodation and transpostation required for the survey work.
() The sampling sites will be selected by JICA Study Team,
5. Oulputs to be Submilled

“ The Contractor shall submit the Report resulling of analysis of water samples consisting of
- procedure and performance of survey, location map of samples and results of analysis of

samples
DA-6 \/W N""



6. Cost estlmation

The cstimated costs shall be deemed to cover all the costs necessary for completion of the Waler
Quatity Analysis. The Contractor is requested to show the unit cost (per sample) and the
breakdown of the eslimated costs. .

7. Work peviod

All the works shatl be compleled in one and half (£.5) months.

DA-7
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